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351 SLPCFAN,	 REACTER	 ((RE	 SUFPERT	 STRESS	 ANALYSIS ANL 36CC F26 RS T	 1	 578 
358 TwOTRAN2,	 i-D mGLIT-GP	 TRANSPORT	 XV 11 2	 PTHETA LASL 76COB F4 AS T	 C	 580
358 TKETRAK2, 2-C MULTI-GP TRANSPERT 	 Xv 61 RENO* LASE 3608 F4 PS CT	 C	 580
358

R359
ImOTRAN2.	 2-0 MULTI-UP	 TRANSFCRT	 XY	 112	 RTFETA
PUNT,	 UNRESOLVED RESONANCE 	 INTEGRAL:	 8-SECT

LASE
(TAPE

66008
6600

F4
Fr

RS
PS O;	 C	 ::28

36C TOR,	 THERMAL	 SCATTERING	 CRYSTALLINE	 MATERIALS LASE 66C0 F4 RS T	 A	 584
361 GLEN.	 GROUP CONSTANT CALE FRCP 	 TCP (ETRE EAT/ LASE 6600 F4 RS T	 0	 586
362 wELWINC.	 MATERIAL	 BUCKLING CYL	 FUEL	 ELEMENTS AE0 360 F4 RS 8	 588 
362

5364
BLASI,	 REAC7CN	 KINETICS	 TEREFFATUPE	 LIST	 STuET
SABA,	 NONLINEAR	 ALGEBRAIC ECh	 SEEN [LAVE	 PLOT

AEC
AAR

360
6600

F4
F.ASC

RS
RS T	 :	 55:(2)

365 0(62.	 CEFLECTICK EALCULATT(N PARALLEL 	 BEAMS ANL 36CC F26 SR 1	 594
360 CHEMLOC2, CORE	 HEATING CLACCIAG-STEAP PERTICA ONE 3600 F26 658 596
367 ISCGEN,	 RAEIENURIDE GENERATION AND OECAT BAK 1IC8 FS ASO L	 7 598
36E FLAA0E2171-11,	 ENCF/8	 IFERmAl	 SCATTERING	 CATA CM 360 F4 R5 ACT 600
365 RELAP3,	 REACTOR	 BLONOCKN - EXCURSICA 	 AAAAA SIS ANC 1108 F4 RS T 602
369 RELAP3,	 REACTOR	 BLUIREwN - EXCURSION ANALYSIS ANC 66CC F4 RS T 602
365 RELAP3,	 REOCTCR	 BLCBDENA	 -	 EXEURSTEN	 ANALYSIS ANC 360 F4 R58 XCT 602
370 CAPUT,	 I-0 MLLT1GP	 KINETICS	 AIN	 TEMP	 FEEDBACK GCA 1108 F4 RS T 604

8371 h(WIG.	 1-C	 2-GP	 KINETICS	 TEMPERATURE	 FfECBACK BAPL 66C0 F4 65 T 607
372 RAPFu,	 FUEL CYCLE	 PARAMETERS FAST 	 BREEDERS AEC 635 F4 U.S 609

8373 eL47,	 CRAFTING	 TOOL	 Sc PLOT	 PLANE	 STRUCTURES BARE 66CC F4 AS T 611
374 IOU.	 1-0 EIFFUSICA FAST	 A-SECTICA	 GENERATRA mt. 11(8 F4 MS A	 1 613
37! SCORE).	 SCISRS ENDF/8 GRAPHIC	 3-SEC	 EYALLATICA OT 360 F.eAL 656 L	 CT 615
376 AVERAGE,	 UNRESOLVEE RECICh AVERAGE	 1-SEC	 CALC Ohl 7054 F4 AS 617
316 A4ERAGE.	 lARESOLVED REGICA	 AvERAGE	 8-SEC	 (RC BAL 6600 F4 AS 617
377 SICPLOT,	 RESOLVED MULTILEVEL	 B-m	 A-SEC CAR BNI 6600 F4 RS 619

837A lUISE.	 L-TuR	 FEAT	 EAC•AAGEF	 STRESS	 ANALYSIS AAR 66C0 F4 Ns
SAFE-2D,	 PLANE	 L	 AXISTAMETPIC	 STRESS	 ANALYSIS 375 EGO 1108 F4 RS 3	 :223

380 CATE,	 3-C	 PER-CM DIFFUSION	 CALC	 rlx-I	 MESH 00* 11C8 F4 AS 7	 C	 625
381 LYNNE,	 1.(CDS-SARA PETENTIAL	 ShAPE	 CALCULATICA ERR 7050 T2 RS A	 627

6382 RAPP,	 FIGF-VELOCITY FLOw 	 STUDY	 STEAM-RATER	 MIA PAR 6600 F4 FS F	 628
R383 P0266,	 LINEAR	 ELASTIC	 STRUCTURAL	 CVN4mICS BAAL 66C0 F4 RS T	 1	 630

384 CHECKER.CRECT,OAPPET.FECTFB.... 	 ENCF/P	 y l	 FRC ENE 66000 64 RS T	 M	 632
385 co, ei.	 CCFERENT	 INELASTIC	 SCATTERING CAA CAR GGA 1108 F4 RS X	 A	 635

6306 DATA1RAA,	 ROULAP PREGRAMPINE ANC CATA SYSTEM KAPL 660C FACOm R58 1	 m	 637
387 (ITATICA.	 1.2.3-E	 CIFFUSICN	 CEPLETION	 MULTIGO ORNL 3606 F4 RS T	 K	 639
3E8 61003,	 MLLTI-GP CCASTAATS	 FRO	 EACF/E	 FCR	 ICA FEEL 11080 F4 RS A	 T	 8	 641

8389
390

STINT3.	 SINGLE-CFANNEL	 SPACE-TIME	 SYNTHESIS
CERGAP.	 uhRLCING CF	 (CMPLEA	 GAMMA-PAY	 SPECTRA

RAPE
ASUN

6600
260

F4
F4

RS
ES

F 644

R391 SERSDB,	 PRESSURE	 VESSEL	 STRESS AND FATIGUE RAPE 6600 F• RS
8392

392
RAFFLE,	 1ST	 FLIGFT	 COLLISION	 PROBABILITIES	 MC

N	 RAAFFEE.	 1S1	 FLIGHT	 CELLISTE	 FeAFILITIES	 MC
(ANL
CP R

360
7090

FmeAL
FAFAP ii

6645562

640T

i	

6

668393 ASEAN.	 DISCRETE	 ORDINATE	 mLLTIGROLP CONSTANTS (RAL 360 F4 LX ;
6354 OTTER.	 FLUCTUATICA	 EAPERIPENT	 ANALYSIS OAPL 6600 F4 RS I	 0	 654

395 FLAG.	 SIEACY-STAIE	 FLEA,	 PRESSURE	 (ISTRIOLTICA GGI 1108 65 RS F	 656
R396 RASP,	 WATER	 ANC	 STEAM	 TFERMOOVNAmIC	 PROPERTIES 6AFL 66CC F4 RS
8357 GAR3,	 INELASTIC	 LARGE	 (ERECTION STRESS	 STuCT BAR 6600 FACOm AS TT I6 6.:80
63St 0021.	 FEW-GP DISCRETE	 ORDINATES	 SLAB GEOMETR Y FAR 6600 F4 PS T	 C	 62
41399 SumOR.	 S-WAVE NEUTRON 0-SECTION CALCULATION BAR 66C0 F4 RS T	 •	 664

4CC SASTA,	 FAST	 REACTCR	 TI CKER	 ANC	 FLOE	 rFAASTEATS AhL 360 F4 RS A	 F	 666
400 SAS1A,	 FAST	 REACTOR RYER AND FICA 	 TRANSIENTS ONE 6600 F4 PS T	 F	 666
401 (AMTRI,	 2-E	 PUETICP DIFFuSICA	 TRIANGULAR mESF GGA 1106 FABAL RS T	 C	 668

8402 SABOR4.	 DISCRETE-ELEMENT	 ANALYSIS	 TETA	 SPELLS PIT 360 F4 RS T	 1	 670R403 TIGIR2,	 MLEULAR	 DOCUMENT	 INFORMATION SYSTEM KAR 66CO F R 8 T	 F	 6738404 ETHEL.	 FINITE-ELEMENT	 STUDY	 2.3-C STRUCTURES KAR 6600 F4 RS x 1	 675405 NOAF.	 1-0 ONE-GP	 SPACE-TIME	 EIFFUSICN FEREACK EKE 6600 F4 RS	 T	 A	 677
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CAT

1406 CATATRAN 2-C CECPETAY	 INPUT.	 PREPAAATION.	 EDIT FAIL 6000 F••SC S L	 679
R4C7 OATAIRAN LIMIT	 PCOULES. 2-C •	 3-C	 PLCITING RAPE 6600 F.ASC S P	 681

408 TAC20,	 STEADY-STATE	 AND	 TRAPOIENI	 TEMP CALL 64A 1108 FS 5 I.	 683
4C9 LARCA.	 FLUX-bEIGHTINC	 GE	 CTFA	 CRCSS	 SECTIONS LASL t6C6 F4 S ft	 685
410 TACASI,	 	 IS Of	 RESONANCE	 PEASUPEPEETS (GI 1108 F4 5 A	 667

4411 M0661040657.0082e.	 POLVNOmIAL CURvE 	 FITTING BAIL (ACC F4 S P	 609
R411 PANEI.	 RECTANGULA R	 p AGNETIC	 NEIF,CRA	 5(101 1(1. EAPL e6C08 F4 5 I	 691

413 ALPHA-04,	 RESOLLTION OF	 GAMMA	 PAY	 SPECIPA COAL 160 FA 5 C	 697 
NIA TAC30,	 TRANSIENT	 3-0 NEAT	 TRANSFER	 PROGRAM GGA IIC8 FS 5 01	 685
415 CEXE,INCEXE.	 1-GP	 3-C	 072	 SEAGA 1.5(11(11115 (EEC 360 F4 S A F	 697
416 PARTI,	 OPTIMAL	 CROuP OR mESN COLLAPSING /Rh tSCO FA 5

'417
Alf

AIHENA4,	 INELASTIC	 SCATTERING	 FCRP	 FACTCPS
CNAINS,	 ANALYSIS OF	 RADICIACIIVE	 DECA y	CHAINS

CRNL
(IC

360
635

F4
14

S
Cl

:	 7':7 
C	 703

419 CASCACE.CLLSTER,	 PACIATICh	 (APACE	 IN METALS GEC 635 F.FAP SO C	 705
42C GROLSE,	 SPACE-DEPENDENI	 0-SECTIC4	 GENEOITICA (EC 635 F4 SA
421 •ICFPC,	 MICPCPARCNESS MEASUPENENT ANALYSIS GEC 635 14 SO 709:7 7
422 SPECTRA,	 P(	 CALCULATUN	 IRRACIATEC	 M ATERIAL GEC 7060 FAA 58 0 0	 711
423 DOS,	 NEUTRON 1115-005111 TEA	 ACTIVII y	RELATICA (EC 635 F4 SP

CLUB1.	 mATER-LOGGEO FUEL	 ELEMENT	 ANALYSIS A424 RAPL 66C0 F4 S 7711:H
4425 REDUk,	 REACTCR	 FLLCTUATICA	 ExPERIPERT	 11.115 515 FAPL ttOC 14 5 0	 717
1426 PA003,	 NARMONY-PDO	 0-SECTION GENERATICA CCDE !AFL 6600 F.CCP S A 8	 719
427

6428
FAREC,	 I-C	 FAST	 REACTER	 LESION	 L	 SURVEY	 STUDY

CK00447.	 OESX CALCLLATOR FORM	 SNEET OP	 PACKAGE
Oh
RAIL

tecC
6600

F•Ccp
F.ASC

5
S

. ;	 7,2215

4424 ASPIS,	 GAMMA, RAY	 SOURCE	 BUILCUP	 FACTOR CAL( MAIL 6600 F.ASC 5 J	 727
430 06112,	 I-C	 PLLTIGRCUP	 CIFF651(1 SLAP,	 SPE,	 CYL (GA IICE F.BAL 5 C	 729
47I SuPENTOG,	 ENDF/B FINE-GP CONSTANTS GENERATICA (ANL 360 F4 5
432 CCERA3C,	 ACC	 BUNGLE	 ThERPAL-NYDRAULIC	 ANALYSIS 81.8 313130 F4 5

: iiiCI: COBRA3C.	 RCO EILNDLE	 THERPAL-NYCRAULIC	 ANALYSIS Phi, 66006 F4 S I .
432 COERA3C,	 ECU BUNDLE	 THERPAL-HYDRAULIC ANALYSIS BAN 1108C 14 1 N	 733
433
434

C(07E1, 0E-LT/022,	 FRESSUOt-TEPPERATuRE 	 RESPONSE
HEATmESH.	 GE(PIETRICAL	 CATA NEAT	 TRANSFER	 SHAY

ANC
SLL

360
6600

F.RAL
F4

SP
S

C.	 0	 7::7

435 115511,	 HVCRCOYNAPII( ANALYSIS DURING 111080(84 FACO 360 F4 5 A	 C	 740
436 FICP1,	 ENDF/0	 FCRPAT	 IC	 PVT	 FORMAT	 0-SECTIONS MAID 0600 FA S B	 742
431 ETOG1.	 E401/8	 10	 MLFT,	 GAP,	 61.151	 '-SEC	 FCAPAT mAPC 6600 F4 5 L A	 744
438
439

P0(2.	 2-C	 PULT1GRCUP	 CIFFuSICA	 L BuRhuP	 xV.	 A/
BUGTR1,	 2-0	 PULTIGP	 DIFFUSIC A• EuR A u P	TRI-0157

G...
(CA

1103
1108

F.IIAL
F.RAL

5
S

0	 747

7440 CV NAm ,	 DYNAmIC	 ANALYSIS BOILING FLOh	 !JEAN GSA 1108 F4 S 103. 7:7
441 PbCCST,	 REACTCP	 FUEL	 CYCLE	 cosi	 CALCULATION GGA 1108 F4 5 D	 753

R442 SimPLE1.	 /10E-SHARING PROGRAPPING LANGLAGE 	 ' AAPL 6600 F•ASC S p	 755
443 16$3,	 CCAGULAT ION OF NETEROCENEOL5 AEROSOLS Al 360 F4 S

6444 PEPE,	 FINCING FI CCTS 15A	 FCLYNCPIAL KAPL 1600 14 S ;	 7:1 7
6445 LIZARD,	 NONLINEAR	 DIFFERENTIAL	 EONS.	 SCLOTICA NAIL 6600 F.ASC S A	 761
6446 PEST,	 A MULTICIMENSIONAL	 OPTIPIZATION	 SCHEME KAPL (ACC F4 5 A	 763
447 0 001	 DATA	 LIBRARIES.	 ALFT4	 CM 5.	 GAPE	 CM 2 wAPC 6600 BCD 1 2	 764

6448 FLASNA.	 FULLY-IMPLICIT	 TRANSIENT	 SImLLAIICh BAIL 6600 14 S C	 766
6449 C5(403.	 OXIDE FUEL ROC	 STRESS t DEFORMATION BAAL 6600 14 S I	 768
450 KEAL2,	 PLNTE	 CARLC	 PuLTIOCUP CRITICALITY 	 CODE RFC 1600 EKG. 5

7777g450 KENO,	 mChTE	 CARL(	 PLLT1GROLP	 CRITICALITY CEDE CRAL 360 F.BAL SE L	 C
451 SAFE-CRACK,	 VISCUELASTIC ANALYSIS OF CONCRETE GGA TICS FS 5 I	 772

452 SHELLS,	 THIN	 SHELL	 3-C	 SIRLCTuRAL	 ANALYSIS GGA 1108 Ft S j	 774
451 RICE.	 PRIMARY RECOIL	 ATOM	 SPECTRA ENCF/8	 CATA (PAL 360 FA S 0	 776
454 PNENIA,	 2C	 C1FFUSION	 BuRhuP REFUELING HISTORY LASL 66C0 F4 5 o	 778
455 01C1.	 SR	 PERTuRBATICA CELE USING 	 CFA	 FLUXES IASI_ 6600 F4 S h	 781
45e oetom. LEAST	 SuLARES TRANSPuTATICA ANALYSIS EAmL 1108 FS S C	 783
457 GSSLRNIE,	 LEAST	 SCuARES	 ANCTCPEAK	 SPECTRA COCE BMW. 1108 FolFAL s C	 785 
AS* 41141 12,	 111801181	 FLcm	 IN	 LPFOO	 ACC	 !UNCLE AEC 635 F4 5
459
46C

CC12C8.	 2-C	 MuLTIGROLP DIFFLSION	 (	 IN	 MEGA,
LIFEI.	 FAST	 REACICR	 FLU.	 ELEMENT	 EENOy I(R

AEC
ANL

635
360

IN
F4

5
S

'i	 77/ 83;
f	 791

6461 MCI, NELIRON AGE CALCULATICA CF EROF/E (ATI !AFL 6600 FA $ 793
4462 SP844,	 A	 ACIAT-KERAEL	 SMIELE	 EVALUATION CODE RAIL 66C08 E•ASC S 795
46! 3001,	 3-0	 PLLTIGRCLP DIFFoSIEN 	 AV/	 R-TNETA-2 LASL 6600 FA S 799

6464 C0401,	 PNOTOmULTIPLIER	 ELECTRON	 otsiAleLlicr. ANL 360 14 S 801
6464 058C1.	 ANCTCPuLTICLIEA	 ELECTRON	 DISTRIBUTION (API 1600 FA 5 801

415 RESEND.ADLER, 	 ENDF/B	 AESCNANCE	 ASECTICA CCCES ENT 6600E FA 5 1 803
466 APRFAI,	 99-GP CLC-O8 LIBRAR1 4ROLP COLLAPSING APRF 66C0 F4 S 806
411 0103.	 SLChING-0010.	 SPECTRUM,	 PULTICP	 CCASTINTS TVA ?CO FA 5 LA	 I 808
467 5663,	 SLOwING-DOmh	 SPECIRLP.	 MLLIIGP CCESTAILTS er.i. 1108 14 S LA	 1 608

R468 ELJBLI,	 FUEL	 SWELLING	 (	 CAS	 RELEASE	 SIMULATION BAPL 66CC F4 S 1	 810 
469 Pm51,	 FAST	 NEUTRCA	 PCLARIZATIO.	 ExPERIPENT uCNC 3608 FOJAL 5

R470 CRAW. ,	 R-P PARAMETERS OF LNRCSOLVED RESONANCES RAIL 660? F4 5 .171	 :112
471
412

GAPER20.	 2-0 PERILRBATICK CALC	 FOCI' 2C1 CUTPUT
PIERMC2,	 K ee / BINARY LIBRARY	 TAPE	 MAINTENANCE

CEA
All

1108
360

FS
14

S
S

1	 M	 81,,
P	 818

472 PERPC2.110IC.	 PC K *2	 111RI60	 SERVICE	 ROUTINES ANL ?ACC 361 58 T	 P	 818
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R473 CHIC-KIN,	 FAST	 •	 INTERMECIATE	 PCRET3 	TRANSIENTS EAPL 6600 F4 As P	 T 820
474 001,	 QUASISTATIC	 SPATIAL	 REACTOR	 KINETICS CODE AhL 360 F4 P1 822
474 QAT,	 QUASISTATIC	 SPATIAL	 REACTOR KINETICS	 CODE ANL 3600 30F :5

	
IL _ VI 822

475 CRECt,CHECKER,	 ENDE/B	 52	 PROCESSING CCOES ANL 360 F4 RS	 P	 T 825
475 CRECT.CmECRER,RIGEL,PLOTFB.... 	 ENDF/B	 v2	 'ROC 664 66C08 F4 RS	 T 825
470 CAGE.BIRD.SPEC,	 TIPE-CF-FLIGRT	 DATA	 ANALYSIS GEES 1108 F5 RS P	 7 829

6477 2CAT.OEP3,	 3-0	 AENON	 TRANSIENT	 [	 DEPIETICA RAFE 6600 F4 RS	 P	 T 831
478 BETTIS ENVIRCNPENTAL	 ROUTINES,	 SUORCUTINE LIB. 138 66000 F0650 AS	 T 833
47E BETTIS	 EMAIRCNMENTAL	 RCUTINES,	 SUBROUTINE	 LIE. BAPL 6600A F.ASC AS	 T 833
478 POCEL,	 MCCIFIEC	 BETTIS	 ENvIRNMNIL	 LIB	 SCCPE3.2 CDC t6C0C F•CCP AS	 7 833
478 MCDEL,	 PCDIFIEC	 BETTIS	 ENVIRAMNTL	 LIB	 SCCFE3.3 CCC E6CCE F•COM RS	 T 833
477 MODEL,	 MODIFIED	 BETTIS	 ERATO/APRIL	 LIB	 SCCPE2.0 CC( 7600 F4 RS	 T 833
479 FREACMI,	 FAST	 REACTOR	 CORE	 ACCIDENT	 ANALYSIS NED 635 F4 AS	 P	 T 836
4EC FINALE,	 FAST	 REACTOR	 FUEL	 BURNUP	 0	 MAhAGEPENT NEC 635 F4 RS P	 T 839

8481 BUSH.,	 CAL	 SHELL	 BUCKLING COLLAPSE	 ANALYSIS BAPL 6600 F4 RS	 P	 T 841
482 (CPNLC.CASCACE, 	 CCPFEURC NUCLEUS 	 REACTION Al 310 FOIAL RS	 P	 I 843
482 REPP,	 THERPAL-HYDRAULIC	 RATER	 REACTCR	 LESION ONN 1108 F5 RS p1 845
484 FIGS,	 IBM3t0C225C	 FORTRAN	 GRAPHICS	 SLOROLTINES Al 360 FOCAL AS	 T 847

0485 GASPAR,	 CCPPLEA GAMMA-RAY	 SPECTRA ANALYSIS KARL 6600 F4 RS	 i 849
486 ANCOR,	 SPACE-INDEPENDENT REACTOR 	 RINETICS CUE ANL 360 F4 RS T 851
486 ANION,	 SPACE-INDEPENDENT	 REACTOR	 KINETICS CODE LASL 0600 F4 AS 1 851
AeF STEAM-67,	 1567 ASPE	 STEAM	 ANC	 WATER	 FR(FERTIES RULE 360 F4 AS T 853
488 NOISVI,	 AUTO-	 AND	 CROSS-SPECTRAL	 DENSITIES 886 7090 F4 PS T 855
468 8(1571.	 ALTC-	 ANC	 CROSS-SPECTRAL	 DENSITIES 1388 1108 FT RS A	 I 855
489 TRIF100,	 PULSED NELIRCN	 SOLACE	 DATA	 ANALYSIS (NIA 360 F4 AS 857
490 JCSFUA,	 CA76	 STORAGE,	 RETRIEVAL,	 AND	 DISPLA y OP 360 F.BAL S T 859
491 MCD5.	 STCCMASTIC	 POCEL	 CF	 NEUTRCh SLCWIKG-(CAN NPCS 300 F4 RS X	 T 861
492 RAMP1,	 REICh-MOORE 8E501410 REGICA	 0-SECTIONS ENE 6600 F4 AS 864
493 TROUT,	 MUG MULTIGRCUP ASEC 	 LIBRARY MAINTENANCE NED 1108 F5 RS T 866
453 IROLI,	 PIG	 PLLTIGROUP	 ASEC	 LIBRARY	 MAINTENANCE NEC 635 F4 RS T 866
494 ACEP,	 10 AND	 20	 FEN-GROUP	 SPACE-TINE	 KINETICS BCC 6400 F4 AS T 868
495 SYN,	 20	 SYNTHESIS	 PULTIGP	 CIFF	 I	 1C9	 CEPLEIION NEC 635 F•Gpp AS I 870

R456 KAPLPLOT,	 RAPE	 CALCCPF	 PLOTTING	 RCLIINES KARL 6600 F.CON RS 7 873
11497 REL01,	 RELIABILITY	 FOR	 A	 SINGLE	 FAILURE	 MODE BAPL 6600 F4 AS 875

458 CCNCEPI2,	 POWER	 PLANT	 C(NOETTUAL	 COST	 ESTIMATE CRNL 3608 F4 RS OCT 877
499 MIRAB.MIRAP.	 CONTAINMENT	 SYSTEM	 ICOINE	 REMOVAL BCC 6400 1-4 AS 879
500 FRCP1.2,	 LCCA	 FISSICN	 FACCUCT	 RELEASE	 A NALYSIS BCC 6400 F4 PS 882
501 ENDkLN2,	 MLLTIGRCLP CCASTAKTs 	 FRCP	 FACF/E	 CATA (ESv 635 F•GmF. AS OCT 884
502 EDITOR,	 ENOF/13	 TAPE	 PRECESSING	 AND	 EDITING CRAL 6600 F4 RS T 887
502 EDITOR,	 ENDF/B	 TAPE	 PROCESSING AND EDITING ORM. 3608 1-4 PS T 887

6503 CO22.	 2-0	 AxiS y PPETRIC	 C.	 PLANE	 ELASTIC-PLASTIC BAPL 0600 F.GOP PS T	 889
504 THRESH,	 STATISTICAL	 PLCEL	 REACTION	 A-SECTICKS !NC 6600 1-4 RS 892
505 ACORN,	 SPATIAL	 C COmPOSITION-DEPENDENT 	 8-SECT GE, 635 F•GpF AS ACT	 894

6506 JP1AR,	 CCUFLED-CHANNEL	 SCATTERING 0-SEC	 CALC RAPE 0600 F4 AS 1	 896
R507 PmASER,	 PEASE	 SHIFT	 0-SEC	 C	 PCLARIZATION	 CAL( KAPL 6600 1-4 AS T	 898

5C8 PuCmAI.PUCMA2,	 MULTIPLE	 CHAPOIEL	 ANALYSIS	 ECC 801 0400 F4 RS A	 I	 900
5C9 E1012,	 THERMAL	 LIBRARIES	 FRCP	 ENCF/e	 DATA mAPC 7600 F4 AS T	 902
510 ATRIA,	 KATE CARLO	 CRITICAL	 ASSEMBLY ANALYSIS Al-A 360 F4

"	
904

510 VI P1,	 MCATE	 CARLC	 CRITICAL	 ASSEMBLY	 ANALYSIS Al 7600 F4 :r :-.111	 904
511 VENUS,	 2-0 LMFBR	 PONER EXCIRSION DISASSEPOLY 861 360 F4 RS OCT	 907
512 T.-ETAT-8,	 FUEL	 RUC	 TNERMAL	 RESPONSE	 LOCA ANC 30C F4 RSB X	 T	 910
513 TESS,	 I-0	 SLAB	 All	 SFMERE	 GEER	 SA	 TRARSPCRI AN4 2600 F26 RS OCT	 912
514 FORSIM,	 SOLN OF	 SYSTEM OF	 ORDINARY LIFE	 ECNS COAL 6600 F4 AS 914
515 GENEC	 ENVIRCPMENTAL	 RCUTINES,	 SUBROUTINE	 LIB. NEC 635 F.G6P k5 916
510 PTACII,	 2-PASS ASSEPOLER FCR	 TEE	 FCF-I1	 ON	 360 800 360 PL1 920
517 mEATING3.	 1.2,	 OR	 3-0 MEAT CONDUCTION PROGRAM (RAE 360 F4 922
518 ERNEST,	 LCCA	 RIO	 OLNOLE	 OFF	 CATA	 ANALYSIS ANC 300 F4

ile 1	

924

i
515
520

NRTS-RJE,	 OS/360 MVI REMOTE	 JOB ENTRY	 SYSTEM
P1-BOG,ROC,	 MULTI-CP CONSTANT	 L FAST	 SPECTRA CALC

AA(
ANC

360
360

eAL
F 926

LT CT	 928
521
521
522

5000OL2,	 SCDIUM-FLEL	 INTFRACTICA	 ANALYSIS
SOCOOL2,	 SODIUM-FUEL	 INTERACTION ANALYSIS
APC-SYSTER,	 OYSTER SUEFROGPAMS 	 AND MODULES

ilnl.
ANL I:3 ii, BA L

RS

:I
930
930

CT	 932
523 ESP,	 MONTE	 CARLC	 REACTOR	 ANALYSIS	 (ALCULATICK CRAL 360 F.BAL RSI3 L	 CT	 934524 eESFIT.	 DIFFRACTION MODEL	 ELASTIC	 SCAT	 X-SEC 861 66C0 F4 AS A	 936525 ORTHIS.CRImAT.	 2-CIME6SICNAL	 NEAT	 CONDUCTICN CRP... 300 F4 RS X	 I	 938
Sit GLORY/,	 SQLARE	 CELL	 CELLISICA	 ARCOA8111/Y	 CALC JAER 230 F4 Rs r	 8	 940526 CLUP77,	 SQUARE	 CELL	 COLLISION PROBABILITY CALL ANL 360 14 RS T	 940
527 mERMES,	 RECICNAL	 RADICLCCICAL	 EFFECTS	 ANALYSIS FECL 1108 F.SL RS OCT	 942528
526

PREP.KITT,	 SYSTEM FAULT	 TREE	 EVALLATION CODES
PREP,K111,	 SYSTEM	 FAULT	 TREE	 EVALuATICh	 CCCES

ANC
ANC

360
1108

F4
F4

ASP
AS

CT	 944
1

529 ANYENT,	 COCA ANALYSIS DIKE PCNER PCGLIRE LAM CUCC 635 F4 PS 944

530 CANAL),	 FREE-FORMAT CAP(	 INPUT	 PROCESSOR LASL 0600 1-4 RS 946
L	 948

530 GENRO,	 FREE-FORMAT CARE	 INPUT	 FRLCESSCP LASE 360 F4 AS
948
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ARGONNE CODE CENTER:
COMPILATION OF PROGRAM ABSTRACTS

by

M. K. Butler, H. S. Edwards, C. Harrison, Jr.,
Catherine E. Hughes, Marianne Legan, T. Menozzi,

L. Ranzini, and William J. Snow

PREFACE

This is the second complete revision of program abstracts undertaken
by the Code Center since its inception in 1960. This revision has eliminated
from our collection those programs for machines of the 704 era and earlier.
With the assistance of installation representatives and authors, existing pro-
gram abstracts have been revised and material added to the library to com-
plete, whenever possible, the program package for each program in the
Center's collection.

This is the first attempt at a formal publication. Previous abstracts
have been processed by use of multilith masters from high-speed printers.
Publishing this as an AEC document makes it more easily referenced and
accessed. Additions and corrections will be published as previously, with
provision for a complete revision in this form after another 3- to 5-year
period.

The table of contents lists in order of accession, the KWIC title of
each program, the originating installation, the machine, the programming
language, the package symbols, and the category. This title information was
then used to provide the index which follows the abstracts. The package sym-
bols included are defined as follows:

R = reference report or document,
S = source deck or tape,
B = binary or run deck or tape,
P = sample problem data.
L = library information. e.g., cross-section library,

random-number library,
X = auxiliary routines or information,

= control or operating system language statements,

and

T = magnetic tape(s) required for transmittal of card and/or
tape material.
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This collection includes programs in which the program number is
preceded by the letter R or G. The letter R denotes restricted, and U.S.
citizens are required to file a release form with the Center for use of the
program on either official U.S. government or commercial (nonmilitary) ap-
plications at a U.S. installation. The letter G designates programs which are
limited to use on U.S. government contracts only. In addition to the release
form requirement, the contract identification, and the signature of the con-
tracting officer must be furnished when requesting such programs. The Code
Center is not authorized to distribute these programs outside the United States.

To best service the interests of AEC contractors, university nuclear
engineering departments, and the nuclear industry, the Center will, upon re-
quest, supply to an installation, a copy of any of the material listed as available
under Item 16 of the abstract. Should that installation modify the program,
convert it to a usable form on another computer, uncover an error, or have
difficulty in using the program, they are asked to notify the Center so that
their efforts in turn might benefit other recipients. The Center maintains
records of the recipients of all library material so that if a correction or new
version is prepared, all previous recipients of the program are notified
promptly.

Program abstracts for the OECD Nuclear Energy Agency Computer
Program Library programs in the Argonne Code Center collection have not
been included in this compilation. Separate compilations are distributed regu-
larly to our contributing installations.

I. HISTORY AND ACKNOWLEDGMENTS

In 1956, at the Second Annual Meeting of the American Nuclear Society,
the initial meeting of an informal group called the Nuclear Codes Group was
held. This group was composed of "persons interested in the development and
use of computer programs for reactor design." The group held regular meet-
ings in conjunction with the semiannual ANS meetings and published and dis-
tributed a Newsletter containing code abstracts submitted by members. These
abstracts followed the format of the Atomic Energy Commission docu-
ment AECU-3078, "A Bibliography of Available Digital Computer Codes for
Nuclear Reactor Problems."'

From September 1956 to December 1959, ten Newsletters were pub-
lished and distributed through the auspices of the AEC Computing Facility at
New York University. 2 In 1959, Ward Sangren and personnel at General Atomics
edited and published 300 abstracts collected from Group members. 3 A sup-
plementary list of 100 abstracts was published the following year.4

In 1959 also, the Nuclear Codes Group became the nucleus of the
American Nuclear Society's Mathematics and Computation Division. With
stature came a desire for a central facility for the computer program library

10



and the dissemination of information concerning programs written in the areas
of nuclear physics, reactor design, and engineering. In 1960, a proposal was
made whereby, with the cooperation of Division members and installation rep-
resentatives, and the Atomic Energy Commission's approval, Argonne National
Laboratory undertook to serve as this central agency and the Argonne Code
Center was established.

Procedures were drafted defining the material to be collected--the
abstract and the "package"--and the responsibilities of the Center and the
Installation Representatives. The submission of the material is the responsi-
bility of the authors either directly, or through their Installation Representative.
The Center edits and publishes the abstracts, and collects, maintains, tests.
and distributes the packages. The representatives at AEC laboratories, con-
tracting establishments, and universities serve as a source of information to
the Center concerning programs or requests emanating from their installa-
tion, and it is they, in collaboration with the personnel at the Argonne Center,
who supply the answers to the questions and nonroutine inquiries received.
They are responsible for library programs at their installations.

In 1965 the Argonne Center became a separately-budgeted operation
of the Reactor Physics Branch of the USAEC Division of Reactor Development
and Technology. In September of 1972 the Argonne Code Center was designated
as the AEC-wide computer program exchange and information center respon-
sible for the dissemination of unclassified computer programs developed with
AEC funds. The Center is currently supported by the USAEC Reactor Re-
search and Development and Military Application Divisions and the Office of
Information Services. Acquisition of ADP services by AEC offices and con-
tractors and program (code) exchange and dissemination services of the Center
program are defined in Parts VII and VIII of AEC Manual Appendix 1801 Data
Processing Equipment and Services.

From 1961 until issuance of this publication in January 1968, the
Argonne Code Center published 12 distributions containing abstracts of ap-
proximately 265 programs. 5 This collection represents a complete revision
of those previously published abstracts and includes, in addition, abstracts
prepared and revised from 1968 to date.

II. ABSTRACT FORMAT

The program abstract has been modified considerably over the years.
Its evolution from the original AECU-3078 format is due primarily to our ex-
perience at the Center and cooperative efforts undertaken with the NEA library
personnel and the American Nuclear Society's ANS-10 subcommittee
membe rship.6

A. Name or Designation of Program 

This is the name or designation given the program(s) by the author.



B. Computer for Which Program is Designed and Others upon Which It 
Is Operable

The computer hardware system for which the program or system was
prepared is identified and names of other computers for which versions are
available are listed.

C. Description of Problem or Function

A brief description of the problem being solved or a definition of the
data processing activity being carried out is given.

D. Method of Solution

A short summary of the mathematical methods employed, numerical
algorithms adopted, or procedures incorporated in the program should appear
under this entry.

E. Restrictions on the Complexity of the Problem

This item includes restrictions implied by storage allocation, such as
maximum number of energy groups and mesh points, as well as those due to
approximations used, such as implied argument-range limitations, etc.

F. Typical Running Time

Information intended to enable the user to estimate machine time
requirements is listed.

G. Unusual Features of the Program

Distinguishing features and special capabilities of the program are
enumerated. Information given under this item should allow the user to select,
from a number of similar programs, the one most suitable for his particular
problem.

H. Related and Auxiliary Programs

If this program supersedes or is an extension of an earlier program,
this is noted here. Programs used in conjunction with this program, especially
those coupled through use of external data files should be mentioned.

I. Status

The Center lists here the initial date of publication of the abstract.
Versions in the library are identified and the date they were submitted is
given. Testing completed at the Center is noted.
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J. References 

Available publications pertinent to the program are cited.

K. Machine Requirements

This item lists the hardware components essential for full utilization
of the program

L. Programming Language(s) Used 

The programming language or languages in which the program was
written are identified with an indication of the percentage of each used. If
certain routines are in assembly rather than compiler language, these should
be identified.

M. Operating System or Monitor under Which Program Is Executed

This item identifies the operating system, associated subroutine or
function library, and installation support software used by the program. The
version used is identified and deviations or exceptions noted.

N. Any Other Programming or Operating Information or Restrictions

Additional information needed by the reader to implement the program
or determine the extent of the necessary implementation effort is summarized.

0. Name and Establishment of Author

The names and addresses of the authors of the program and of other
machine versions are listed. If the author is no longer responsible for the
program, the person to be contacted should be listed, as well.

P. Material Available

This lists the material being distributed, i.e., the contents of the
program package.

Q. Category

The problem classification assigned from the Center program or sys-
tern classification guide.

Keywo rds

This is a listing of the keywords associated with the program, supplied
by the program author and/or Center based on the Argonne Code Center
thesaurus.
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III. RECOMMENDED PROGRAM PACKAGE CONTENTS

The "program package" is defined as the collection of card decks,
tapes, and documentation, associated with a computer program, necessary for
its modification and effective use by an individual other than the author on a
computer system different from that on which it was developed.

The material required may include all of the following:

1. Source Decks (5)

Compiler and assembly language program decks or card-image
tape records.

2. Run Decks (B)

Language processor object decks, or load modules, prepared as re-
quired for program execution If source decks cannot be distributed for
proprietary or other reasons, run decks may be substituted. For certain
system-dependent programs this may be the preferable form, and in inter-
change between users of like systems, it may be more cost-effective and
provide redundancy when used in conjunction with the source material.

3. Sample Problems (P)

Test case input data decks or card-image tape records for use in
checking out program implementation.

4. Data Libraries (L)

External data files required for program operation; e.g., cross-section
libraries, steam table data. It is preferable that decimal form be used for
numerical data files for exchange purposes.

5. Control Information (C)

Operating system control cards or control language decks required
for compilation or assembly of the program and execution of the sample prob-
lem at the originating installation. This information includes device assign-
ments, format information, storage allocation, overlay structure definitions, etc

6. Auxiliary Routines and Information (X)

Program package items for subsidiary programs used in preparing
input information, processing results, maintaining data libraries, etc., for
the program. Computer-readable information provided as documentation for
use with text-processing facilities.
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7. Documentation (R)

The traditional documentation associated with the computer program
and its application. This material may be compiled in a single comprehensive
report or it may exist as several independent documents—published paper
reprints, program reports, user's manuals, program maintenance manuals,
installation memoranda, computer output listings, etc. It may, regardless of
form, include all of the following:

a. Problem definition or function description—Information providing
the raison d • et re for the computer program or system, a description of the
problem solved or of the processing performed. A description of the mathe-
matical model used and the computational algorithms and techniques employed
should be included.

b. Application information--Documentation directed to the program
user; i.e., a User's Manual, if a separate publication. Operating instructions,
program options, and a description of the input and output formats should be
covered in sufficient detail to enable the user to specify his own problem and
interpret the results correctly. An example is helpful; if the identical sample
problem of item 3 is used the selected output for it can be shown in this docu-
ment; otherwise, it is essential to include a copy of the computer output listing
obtained from execution of the item 3 sample problem in the program package.

c. Programming information--A detailed description of the program
addressed to the programmer responsible for maintenance or transfer of the
program; i.e., a Program Maintenance Manual, if a separate publication. Ma-
terial covered should include the overall prograin structure and logic, identi-
fication of subprograms and detailed information on their use, glossaries
showing the relationship between problem variables and program symbols,
definitions of external data files, system hardware and software requirements,
shared storage assignments, overlay or segment structures, and system-
dependent programming considerations.

d. Installation environment information- -A description of the environ-
ment in which the program was developed and installation support facilities
utilized such as installation-dependent library routines for mathematical func-
tions, plotting, microfilm recording and the like. It is recommended that
general Installation Environment Reports issued by individuals responsible
for the computer environment at the program-originating installation be uti-
lized for this part of the program documentation. Such documents can greatly
simplify the preparation of portable program packages and facilitate effective
program exchange.

Program package items 1 through 6 are most effectively maintained
and transmitted in punched card or magnetic tape form; item 7 as printed ma-
terial. If a substantial number of cards are involved, these should be recorded
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on magnetic tape in card-image format. Data libraries (item 4) are often
computer-gene rated and exist only on tape. Control information (item 5) may,
alternatively, be supplied as a computer output listing since this information
is rarely identical at different installations.

IV. PROGRAM CLASSIFICATION GUIDE AND THESAURUS

A program classification scheme is being initiated with this report.
It is intended to serve as a guide to those library programs dealing with the
solution of a specific physical problem or area of related problems. In addi-
tion, a thesaurus has been prepared as a basis for the assignment of keywords
to the library programs. The category and keywords listed as Abstract Item 17
have been assigned by the Code Center staff, but it is hoped that in the future
they will be selected from the guide and thesaurus by the author of the program
and/or abstract. The thesaurus follows the concept and design of the EURATOM
thesaurus 7 insofar as practicable. Accepted keywords not included in the the-
saurus include specific reactor and computer code names that are always
followed by the word "reactors" or "codes," e.g., HTGR reactors, AITP3 codes.
Other accepted keywords are the element names and combinations of an ele-
ment name and a mass number, e.g., hydrogen, uranium-238.

Program Classification Guide

A. Cross-section and Resonance-integral Calculations

Computation of reaction cross sections from nuclear theory such as
the optical or Hauser-Feshbach models, resonance cross sections by Breit-
Wigner or multilevel theory, determination of differential scattering cross
sections, cross-section evaluation, and compilation programs.

B. Spectrum Calculations, Generation of Group Constants, Lattice and
Cell Problems

Determination of the slowing-down density or thermal spectrum,
weighting and averaging of cross sections and related quantities for the pro-
duction of group constants, and evaluation of design parameters by lattice and
cell calculation.

C. Static Design Studies

Calculation of the reactivity and flux distribution of the reactor sys-
tem, and adjustment of design parameters to prescribed specifications, i.e.,
criticality and power distribution search procedures.

D. Depletion, Fuel Management, Cost Analysis, and Reactor Economics

Includes burnup programs, isotope and fission-product buildun A n
decay computations, and optimization studies.
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E. Space-independent Kinetics

Studies of the time-behavior of reactors, including delayed-neutron
effects and feedback mechanisms, and transfer-function evaluation.

F. Space-Time Kinetics, Coupled Neutronics-Hydrodynamics-
Thermodynamics and Excursion Simulations

Programs that consider spatial design characteristics and accom-
panying effects in studying the time behavior of the reactor.

G. Radiological Safety, Hazard and Accident Analysis

Calculation of internal and external dose rates, determination of reac-
tor thermodynamic and hydrodynamic properties following an accident, e.g.,
release of radioactive materials, coolant system blowdown, steam generator
rupture.

H. Heat Transfer and Fluid Flow

Steady-state and transient heat transfer computations, fluid-flow studies
and calculations of thermodynamic properties.

I. Deformation and Stress Distribution Computations, Structural Analysis,
and Engineering Design Studies

Includes fuel-element design evaluations, core-configuration studies,
and composite structure analysis.

J. Gamma Heating and Shield Design

Gamma and photon transport calculations, computation of heat-
generation rates, and penetration analysis and leakage calculations for
shielding.

K. Reactor Systems Analysis 

Combinations of programs, designed as systems, for solving correlated
problems from several of the categories A through I.

L. Data Preparation

Generation of program parameters; checking, editing, and formatting
of problem input information.

M. Data Management

Construction, maintenance, and retrieval of data files, e.g., cross-
section libraries; management systems such as payroll, personnel and

17



financial systems, property and equipment systems, network-oriented project
management and indexing and retrieval systems, etc.

N. Subsidiary Calculations 

Plotting, editing, and display routines that process output data from
other programs

0. Experimental Data Processing

Programs designed to process data directly acquired from an experi-
mental situation or to assist the experimenter in the design of the experiment.

P. General Mathematical and Computing System Routines

Calculation of mathematical functions, statistical analysis, special-
language routines with general data-processing capabilities, and software
systems.

Q Materials

Measurements and computation of the physical and mechanical prop-
erties of materials, simulation of radiation damage processes, corrosion
studies, and determination of crystallographic functions.

R. Environmental and Earth Sciences

Environmental impact studies, geology, seismology, geophysics cal-
culations, hydrology and ground water studies, bioenvironmental systems
analyses, meteorological calculations relating to the atmosphere and its phe-
nomena, studies of airborne particulate matter, climatology, etc.

S. Space Sciences

Analysis of orbits and trajectories, astronomy and astrophysics com-
putations, wave propagation studies, and the calculation of reentry parameters.

T. Electronics and Engineering Equipment

Automated design of electronic equipment, engineering computations
for numerically controlled machine tools and process control programs.

U. Chemistry

18

Chemical analysis, mass spectroscopy, radiation chemistry, radiolysis
studies, etc.



V. Particle Accelerators and High Voltage Machines

Programs relating to the design, development and operation of high-
voltage machines and particle accelerators such as Van de Graaff generators,
linear accelerators, cyclotrons, synchrotrons, etc.

W. Physics 

Calculations relating to theory of atomic or molecular structure or
properties, charged particle collision studies that involve phenomena such as
charge exchange, excitation, ionization, dissociation, etc., elementary particle
theories and models, scattering theory, quantum field theory and quantum
electrodynamics studies, general relativity and gravitation theory computations.

X. Controlled Thermonuclear Research

Electric discharge phenomena and plasma physics computations,
electrodynamics and magnetic hydrodynamics studies.

Y. Biology and Medicine

Biological, medical and radiological studies of the structure, functions,
chemistry, biophysics, reproduction, and heredity of bacteria, plants, labo-
ratory animals, and humans.

Z. Data

Data prepared in specified program formats for program testing and
evaluation, benchmark studies, or library use.

Thesaurus

I -dimensional	 blowdown	 cross sections
l-group	 Breit- Wigner formula	 crystals
2-dimensional	 breeding	 currents
2-group	 Brown-St John model	 cylinders
3-dimensional	 buckling	 Dancoff correction
absorption	 capture	 data processing
accidents	 cell calculation	 decay
activation	 cladding	 deformation
aerosols	 coefficients	 depletion
age	 Cohen equation	 design
algorithm	 coincidence methods	 differential equations
alpha decay	 communications	 diffraction
angular distribution	 compound nuclei 	 diffusion
anisot ropic scattering	 containment	 disadvantage factors
annular space	 contamination	 distance
assemble r	 continuous release	 distribution
atmosphere	 control	 Doppler broadening
averages	 control rods	 Doppler coefficient
BL method	 coolants	 dose rates
background	 correlation	 dynamic s
beams	 criticality	 economic s

19
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efficiency	 Legendre coefficients 	 reactors
eigensystems	 libraries	 remote job entry
elastic	 lifetime	 resolved region
elasticity	 light	 resonance
electrons	 linear equations	 resonance escape probability
elementary functions 	 liquids	 resonance integrals
ENDF/13	 liquid metals	 retrieval
enthalpy	 magnetic	 sampling
epithe rmal	 magnetohydrodynamics 	 scattering
equations	 maintenance	 scattering law
equifield	 mass matrices	 scintillation counters
equipotentials	 Maxwell distribution	 searches
excursions	 measurements	 Selengut-Goertzel equation
expansion	 minimization	 shells
factor	 moderators	 shielding
failures	 Monte Carlo method 	 slabs
fast	 multidimensional	 slowing down
feedback	 multigroup	 S0 method
few- group	 multilevel	 solids
finite- element	 networks	 solutions
fire	 neutrons	 space
fission	 noise	 space-independent
fission products	 nonlinear	 space-time
floating-point arithmetic	 nonlinear least squares	 special functions
fluid flow	 numerical calculations	 spectra
fluids	 operating systems	 spheres
flux	 operation	 spherical harmonics
Fourier transform	 optical model	 statistics
frequency	 optimization	 steam generators
fuel cycle	 output data	 3tresses
fuel elements	 parameters	 structural analysis
fuels	 particles	 swelling
fusion reactors	 performance	 synthesis
gamma radiation	 perturbation theory	 temperature
gas coolants	 photomultipliers	 temperature coefficient
gases	 photon	 thermal
geometries	 pipes	 thermal utilization
graphs	 PL method	 the rrnalization
group constants	 plates	 thermodynamics
Hauser-Feshbach theory	 poison	 time- sharing
heat conduction	 polarization	 Tokamak
heat transfer	 pollution	 transfer functions
heating	 polynomials	 transients
heavy	 potentials	 transport theory
helium	 potential scattering	 triangular
heterogeneous	 power	 tubes
hexagonal	 power plants	 unresolved region
homogeneous	 predictor-corrector 	 utility routines
hydrodynamics	 preparation	 vapors
incoherent approximation 	 pressure	 variations
inelastic	 production	 velocity
infinite media	 programming languages	 vibrations
input data	 pumps	 viscoelasticity
instantaneous release	 quadrature	 waste solutions
interpolation	 r-theta	 water
isotopes	 r-theta-z	 weight
isotropic scattering	 r-z	 Wigner- Wilkins model
kernels	 radiation effects	 Wilkins equation
kinetics	 radioactivity	 x- ray
Laplace equation	 reaction rates	 x-y
lattices	 reactivity
leakage	 reactor safety	 xenon
least squares



V. ABSTRACT COLLECTION

As programs are submitted to the Argonne Center. they are assigned
accession numbers that are used to identify the program and its abstract.
Whenever the abstract is modified, the month and year of the modification
appear in the abstract heading in the format MM/YY. Since this collection
represents a complete revision, all abstracts appearing herein will be dated
October 1967 or later, and the date in the abstract heading will appear as
10/67, etc.
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ACC ABSTRACT 28
	

-2-	 03/72

15. NA mE NO ESTAHLISHMFNT DF AuTHnRs -
7090	 R. A . RlAINF

SuPE R VISoR , P EACT(114 rom p JTvr. SYSTEMS uNTT
mATHEmATICS AND C1 P PIITER SCIENCES

1604	 S. ELKIN
NUCLEAR APPLICATIONS COMPUTATION CEKTER
CONTROL DATA CrRPJRATICN
COm P UT F R DIVISION
3145 PORTER DRIVE
P. O. BOX 10111
PALO ALTO, CALIFORNIA 94301

625	 R. L. BRUNNENmEYER AND R. A. MICALE
BECHTEL CORPORATION
50 PEALE STREET
SAN FRANCISCO, CALIFCRN1A 94119

16. MATERIAL AvAILAdLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKs (7090-2843 CARDS, 1604-2851 CARDS, 625-2861 CARDS)
SAMPLE PROBLEMS (7090-39 CARDS, 1604-66 CARDS)
FEFERENCE REPOT AND NOTE

17. CATEGCRY - C
KEYWORDS - DIFFUSION EQUATIONS, 1-DIMENSIONAL, FEW-GFruP, SLAPS,

CYLINDERS, SPHERES, CRITICALITY SEARCHES, Flux risTRI-
BUTION
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ACC ABSTRACT 29
	

02/74

1. NAME OR DESIGNATICN CF PROGRAM - AIME

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WI-Id-
IT IS OPERABLE - IEM7090,370, CCC1604

3. DESCRIPTION OF PROBLEM OR FUNCTION - AIME SOLVES THE ONE-01MEN-
SICNAL MULTIGRCUP CIFFUSICN EQUATIONS UTILIZING A MICROSCOPIC
CROSS SECTION LIBRARY.	 ANY CF THREE GECPETPIES tRE AVAILABLE
SLAB, CYLINDER OR SPHERE. CRITICALITY SEARCHES ARE PROVIDED
INCLUDING A CONCENTRATION SEARCH ON (NE CR TWO ELEMENTS. HOMOGE-
NEOUS AND INHOmOGENEOUS PROBLEMS MAY BE SOLVED WITH A VARIETY OF
ECUNDARY CCNCITICN CPTICNS.

4. METHOD OF SOLUTION -

5. RESTRICTICNS ON THE CCMPLEXITY CF THE PRCELEm - MAXIMA OF -
IC SPACE POINTS
18 ENERGY GRCUFS

ONLY DOWNSCATTER IS PERmITTEC, ANC, IN THE CURRENT VEPSICN, NEU-
TRONS FRCM A GIVEN GROUP ARE PERMITTED IC SCATTER CNLY TC A MAXI-
MUM OF 5 SUCCESSIVE LO4ER GRCUPS.

6. TYPICAL RUNNING TIME - FOR 16 GROUPS, 3 MINUTES %CLIO BE A TYPICAL
TIME FOR A SINGLE PRCBLEM, ALTHOUCE TIMES MAY BE AS LOW AS 30
SECONDS.	 THE SAMPLE PROBLEM REQUIRES 2 MINUTES CN THE IEM370.

7. LNUSUAL FEATURES CF TEE FRCGRAm -

B. RELATED ANC AUXILIARY FRCGRAMS - FOG (ACC ABSTRACT 2E1

9. STATUS - ABSTRACT FIRST DISTRIBLTED FEBRUARY 1962.
1BM7090 VERSICN SUEMITTEC JANUARY 1962.
C001604 VERSICN SLBRITTEE ALCIST 1963.
IEM370 VERSION SUBMITTED JULY 1972, SAMPLE FRCBLEM EXE-

CUTED BY ACC.

10. REFERENCES - H. P. FLATT AND D. C. BALLER, THE AIM-6 CCDE,
NAA PROGRAM EESCRIPTICN, JANUARY 1961, ERRATA ANC ADDENDA.

D. P. SATKUS, LIBRARY, A FRCGRAM TC PUNCH mICRESCOPIC
CRCSS SECTION LIBRARY IN COLUMN BINARY FORM FOR A vARIAELE NUMBER
OF GROUPS, NAA PRECRAN DESCRIPTION, APR II 19, 1960.

D. P. SATKUS, LIST, A PROGRAM IC LIST LIBRARY FOR A

VARIABLE NUMBER CF GRCUPS, NAA PROGRAM DESCRIPTION, APRIL 19,
19E0.

AIM-6, NOTES CONCERNING THE CCNTRCL DATA VERSICK.

11. MACHINE REQUIREMENTS - 300K EYTES AND 1 SCRATCH UNIT ON TEE IBM370

12. PPCGRAMMINC LANGUAGES USED - FORTRAN II AND FAR (IBM7090),
FORTRAN 63 (CDC1604), FORTRAN IV (IBM370)
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ACC ABSTRACT 29	 -2-	 02/74

11.	 CPERATING SYSTEM CR MCNITCR UNCER WI-ICI- PRCGRAM IS EXECUTED -
FDPTPAN MCKITOP SYSTE M II8M7C901. CLIP (CCC1604), CS/370 (I8M370).

14. ANY OTHER FRCGRAPPING CP CPFPATING INFORMATICN OR RESTPIC T ICAS -

15. NAME ANC ESTABLISHMENT CF AUTHCRS -
7090	 R. A. BLAINE

SLPFRVISCR, REACTCP CCMPUTINC SYSTENS UNIT
MATHEMATICS AND COMPLIER SCIENCES
ATCMICS INTERNATIONAL
P. C. BCX 3(9
CANCGA PARK, CALIFORNIA 913C4

1604	 S. ELKIN
NUCLEAR APPLICATIONS COMPLTATICN CENTER
CCNTPCL DATA CORPORATION
COMPUTER CIVISICN
3145 PORTER DRIVE
P. C. BCX 10111
PALL ALTO, CALIFCRNIA 94303

370	 S. NAKAMURA ANC W. BENNEDICT
NUCLEAR ENGINEERING
THE OHIO STATE UNIVERSITY
2C6 I'EST 1PTH AVENUE
COLUMBUS, OHIO 4321C

IF.	 mATFRIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
snuPcE DECKS (7090-3849 CARDS, 1C04-3285 CARDS, 370-3503 CARCS)
SAMPLE PRCBLEMS (7090-36 (ARCS. 1604-29 CARDS, 37C-30 CARDS)
LIBRARIES (7090-1221 CARCS, 1604-3317 CARDS, 370-337 (ARCS)
CCNTROL INFORMATION (JCL 370-9 CAPDS)
SA M PLE PRCBLEM CUTPUT (370-17 PACES)
REFERENCE RE P ORTS, ERRATA, ADDENDA, ANC NCTES

17. CATEGCPY - C
KEYWORDS - DIFFUSION EQUATICNS, 1-DIMENSI0NAL, MLLTICRCUP, sLAes,

CYLINDERS, SPHERES, CRITICALITY SEARCHES, FLUX DISTRI-
BLTICN, FOG CCCES
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ACC ABSTRACT 30	 01/72

1. NAAE gR D'zSIGNATION OF PROGRAM - REPT

2. COMPUTER FOR WHICH PROGRAM IS DESIGNE E' AND OTHERS UPON WHICH
IT IS OPERABLE - 18)47090,360, CDC1604

3. DESCRIPTION OF PROBLEM OR FUNCTION - PERT IS A PERTUPPATION PRO-
GRAM DESIGNEJ FOR USF WITH THE AIM6 AND FOG PPUGPAMS. PUNCHED
CARD OUTPUT FkOM THESE CODES IS USED AS INPUT TO PERT. USING
CROSS SECTION DATA, FLUXES, AND ADJCINT FLUXES, THE FrLATIVE
CHANGE IN KEFF CAN BE CALCULATEC. CROSS SECTIONS MAY BO WEIGHTED
WITH THE ADJJINT FLUX AND/OR DIRECT FLUX. 	 THE NEUTRON LIFETIME
Fm THE DELAY GROUPS MAY ALSC RE OETERmINOC.

4. mETHUO OF SOLUTION - A LINEAR PERTURBATION THEORY IS USE0 FO P THE
CALCULATIONS OF THE RELATIVE CHANGE IN KEFF.

5. RESTRICTIONS ON THE COMPLEXITY OF TFE PROBLEM -

N. TYPICAL RUNNING TIME - ABOUT 30 SECONDS ARE PEQUIRED FOR A TYPICAL
PRoBLEM.

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - AIm6 (ACC ABSTRACT 25) AND FOG
(ACC ABSTRACT 28)

9. STATUS - ABSTRACT FIRST DISTRIBUTED FEBRUARY 1962.
IBM7050 VERSION SUBMITTED JANUARY 1562.
CDC16u4 VERSION SUBMITTED MARCH 1964.
IBM360 VERSION SUBMITTED JUNE 1967.

10. REFERENCtS - H. P. FLATT, PERT, NAA PROGRAM CESCRIPTION, FEBRuARY
1961.

PERT, NOTES CONCERNING THE CONTROL DATA VERSION.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGES USED - FORTRAN II (7090), FORTRAN 61 (1604),
AND FORTRAN Iv (360)

13. OPERATING SYSTEM OR MONITOR UNDER wF1CH PROGRAM IS EXECUTED -

14. ANY OTHER PROGRAMMING OP OPERATING INFORMATION OR RESTRICTIONS -

15. NAME AND ESTAtLISHMENT OF AUTHORS -
7090	 R. A. BLAINE

SUPFRV1SnR, REACTOR COMPUTING SYSTEMS UNIT
MATHEMATICS AND COMPUTER SCIENCES
ATOMICS INTERNATIONAL
P. O. BOX 309
CANOGA PARK, CALIFORNIA
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13. OPERATING SYSTEM UR MONITOR UNDER WFICH PROGRAM IS EXECUTE o -
IBSYS (7090) AND 0S360 (360).

14. ANY OTHER PRO;RAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
7090	 R. H. SHUDDE AND J. DYER

AmmIcs INTERNATIONAL
P. O. BOX 309
cANOGA PARK, CALIFCRNIA

360	 G. GOWINS
BOEING HUNTSVILLE S PULAT CN CENTER
THE BOEING CCIMPANY
HUNTSVILLE, ALABAMA 35807

1604	 S. ELKIN
NUCLEAR APPLICATIONS CCMPUTATION CENTER
CONTROL DATA CORPORATION
COMPUTER DIVISION
3145 PORTER DRIVE
P. O. BOX 10111
PALO ALTO, CALIFORNIA 94303

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (7090-2145 CA R DS, 1604-129P (ARDS, AND 360-1290

CARDS)
SAMPLE PROBLEMS (7090-10 CARDS, 1604-11 rARcs, AND 360-21

CARDS)
LIBRARIES (1090-765 CARPS, 1604-741 CARDS, AND 360-764 CARDS)
SAMPLE PROBLEM OUTPUT (360-14 SELECTED PAGES)
REFERENCE REPORTS, NOTES

17. CATEGONY -
KEYWORDS - THERMAL I zar ION, W IGNER-W I LK I NS MD1L LIGHT MODER A Tr1 R S.

WILKINS EQUA T ION HEAVY MODERATORS, MAXWELL DISTRIPO-
T1uN, THERMAL SPECTRA
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ACC ABSTRACT 51	 10/73

1. NAME OR DESIGNATIC N CF PRCGRAN — FORM

2. COMPUTER FCR WHICH PRCGRAm IS CESIGNEO AND CTEERS UPCN WHICH
IT IS OPERABLE — I8M7090,370, C0C1604

3. DESCRIPTION CF PROBLEM OR FuNCTICN — THE FCRM, OR FORTRAN—MUFT,
PROGRAM IS A FOuRIER TRANSFORM SLCWING—DOWN CCCE. A LIBRARY TAPE
CONTAINING 54—GROUP MICROSCOPIC CROSS SECTIONS, RESONANCE PARAME-
TERS, INELASTIC SCATTERING MATRICES, ANC SOURCE SPECTRA IS USED TO
GENERATE A 54 —GROUP FLUX SPECTRUM AND FEW —GRCUP CCNSTANTS.

4. METHOD CF SCLUTICN —

5. RFSTRICTICNS ON THE COMPLEXITY OF THE PROBLEM —

6. TYPICAL RUNNING TIME — ABOUT 5 TO 6 SECCNCS ARE PECUIRED.

7. UNUSUAL FEATURES CF THE PROORAm —

	

B.	 RELATED ANC AUXILIARY PROGRAMS — MUFT, LIBRARY EDITING ROUTINES
ARE INCLUDEC AS AUXILIARY ccres. AITP1 PREPARES THE I8M370 VER-
SION BINARY LIBRARY TAPE.

9. STATUS — AESTRACT FIRST CISTRIBUTEO APRIL 1962.
Iem7og o 1dERSICN SUBMITTED MARCH 1962.
COC1604 VERSION SUBMITTED MARCH IS64.
IPM370 VERSION SUBMITTED JULY 1972, SAMPLE PROBLEM EXE-

CUTED BY ACC.

10. R EFERENCES — O. J. mCGCFE, FORM, A FCuRIER TRANSFORM FAST SPECTRUM
CODE FOR TEF IBm709, NA8 — SR — MEM0-5 -76E, 1960.

FORM, NOTES CONCERNING TEE CONTROL DAIA VERSION.
ATOMICS INTERNATIONAL FERm CROSS — SECTION LIBRARY,

AI NOTE, NOVEMBER 1962.
P. KAZEMERSKY ANC S. NAKAmuRA, THE FORM CODE, OHIO

STATE MODIFICATIONS TO NA4—SP—mEMC-5766, 1972.

11. MACHINE RECUIREmENTS — 32x WITH 2 TAPE UNITS

12. PROGRAmmINO LANGUAGES USED — FORTRAN II (18m7C90), FORTRAN' 63
ICDC1604I, FORTRAN Iv (10m370)

13. OPERATING SYSTEM ON MONITOR UNDER wHICH PROGRAM IS EXECUTED —
FORTRAN mCKITOR SYSTEM (IBM7090), cu p IC0C16041, OS/370 (18m3701.

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATICK OR R ESTRIETICNS —

15. NAME AND ESTABLISHMENT OF AUTHORS —

7090	 R. A. BLAINE AND. D. J. MOGCFF
ATOMICS INTERNATIONAL
P. 0. BOX 3OS
CANOCA PARK, CALIFORNIA S13C4



59

ACC ABSTRACT 51
	

-2-	 10/73

15. NAME AND ESTABLISHMENT OF AUTHOR(S) (CONTINUEC)
1604	 S. ELKIN

NUCLEAR APPLICATICNS CCPPUTATION CENTER
CONTROL DATA CORPORATION
COMPUTER DIVISION
3145 PORTER DRIVE
P. 0. BOX 10111
PALE ALTO, CALIFCRNIA 94303

370

	

	 S. NAKAMURA AND P. KAZEMERSKY
NUCLEAR ENGINEFRINC
THE CHIC STATE UNIVERSITY
206 WEST 1PTE. AVENUE
CCLUMBUS, OFIC 43210

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CFCKS (FCRM 7090-1620 CARES, 1604-1697 CARES, 370-1141

CARDS, AITPI 370-227 CARDS)
SAMPLE FRCBLEmS (7090-14 CARCS, lfC4-14 CARDS, 37C-34 CARDS)
LIBRARIES (7090-5847 CARCS, 1604-5847 CAPCS, 370-8319 CARDS)
CONTROL INFORMATION (FORM JCL 370-9 CARDS, AITPI JCL 370-E

CAPES)
REFERENCE REPORT, NOTES, AND MCDIFICATICNS

17. CATEGORY - 8
KEYWORDS - FOUPIEK TRANSFORM SLCWING CCWN, FAST SPECTRA, FE.-

GROUP GROUP CONSTANTS, AITP1 CODES
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1. NAME DR DESIGNATION OF PROGRAM _ SAIL

2. CoMPoTER FOR 4HICH PROGRAM IS DESIGNED AND rTHEPS uPrN WHICH
IT IS OPERABLE - IRm7090, C0CI604

3. DESCRIPTION OF PROBLEM OR PLINcTioN — THE MONOENERGETTC NEUTP9N
TRANSPORT E,JUATION IS SOLVED USING THE DISCRETE SN METHOD FOP A
ONE-DIMENSIONAL PLANE CELL. CELL PROPERTIES ARE CCMPUTEO.

4. METHOM OF SOLUTION -

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEm -
PLANE GEOMETRY
ORDER OF APPROXIMATION = 2, 4, 6, CR 8
I ENERGY GROUP
MAXIMUM NUMBER OF REGIONS = 100
MAXIMUM NUMBER OF INTERVALS = IJO

6. TYPICAL RUNNING TIME - THE PUNNING TIME IS GENERALLY LESS THAN
ONE MINUTE. A SAMPL E S4 PROBLEM INVOLVING 7 MESH POINTS REQUIRED
21 SECONDS, INCLUDING LOADING THE PROGRAM INTO MEMORY.

7. UNUSUAL FEATURES OF THE PROGRAM -

9• RELATEU AND AUXILIARY P P OGRAmS -

9. STATUS - ABSTRACT FIRST DISTPIRUTED APRIL 1962.
IbM7090 VERSION SUBMITTED MARCH 1962.
COC1604 VERSION SUBMITTED MARCH 1964.

10. REFERENCES - B. J. lEmKC, SAIL, NAA PROGRAM EESCRIPTIDN,
FEBRUARY 1561, 4I-64-MFMO-17S PUBLICATION, AUGUST 1964.

B. CARLSON, NUm E RICAL SOLUTION IF TRANSI E NT Arn
STEADY-STATE NEUTRON TPANSPoRT PROBLEMS, LA-2260, 1560.

SAIL, NOTES CONCERNING THF CON TROL DATA VERSIDN.

11. MACHINE REQUIREMENTS -

12. PR3GRAMMING LANGUAGES USED - FORTRAN II (IP m ), FORTRAN 63 (cnc)

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -

14. ANY OTHER PROGRAMMING n p OP E RATING INFORMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -

7090	 B. J. LEMKE
ATOMICS INTERNATIONAL
P. O. BOX 309
CANOGA DARK, CALIFORNIA
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ACC ABSTRACT PO	 10/73

1. NA P E OR DESIGNATION CF ERCGRAM - SCP3

2. COMPUTER FOR W • ICH PROCRAm IS DESIGNED AND CTHERS LPON WHICH
IT IS OPE R ABLE - C006600

3. DESCRIPTION CE PPOBLEM OR FUNCTION - SOPI IS USED FOR THE ANALYSIS
OF SYMMETRICALLY LCADEC SHELLS CE RFVELUTICN. TEE PROGRAM Ccm-
PUTES STRESSES, STRAINS, FORCES AND DEFLECTICNS PRCCUCED BY THER-
MAL AND MECHANICAL LCACS. NORMAL ANC TRANSVERSE SHEAR STRESSES
AND WALL THICKN E SS CHANGES ARE TAKEN INTO ACCCUNT. THE FFCCPAM IS
NASED CN CCNSTITUTIVE EQUATIONS WHICH RETAIN TERMS THROUGH THE
SECCNO PRDER IN THE PAT IC CF THE THICKNESS TO THE LOCAL RADII OF
ruRvATUPE.	 THESE FEATURES MAKE THE PRCGRAM APFLICAPLE TC SHELL
STRUCTURES WITH MODERATELY LARGE THICKNESS TC RADIUS RATIOS.

4. mETHOO CE SOLUTION - THE NumERICAI INTEGRATION OF THE CCVERNINC
DIFFERENTIAL EQUATIONS IS PERFORmEC BY A VARIABLE INTERVAL SIZE
NoNms-mouiloN METHOD. THE P R CBLEP IS FIRST CENVERTEO ERcM A TWO-
POINT BOUNDARY VALUE PROBLEM 10 AN INITIAL-VALUE PRCPLEM. FIVE
SEPAPATE INTEGRATIONS WITH DIFFERENT SETS OF INITIAL CONDITICNS
ARE REQUIRED. EACH INTEGRATICN PROCEEDS WITH AUTOMATIC ADJUSTMENT
CF INTERVAL SIZE FOR MAXIMUM SPEED WITHIN THE LIBITATICN EF PRESET
BOUNDS ON THE ASSCCIATEP TRHNCATICN FRPcp.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
30 SHELLS INTC WHICH THE STRUCTURE IS DIVIDED
10 INPUT POINTS FOR THE SHELL
10 POINTS AT WHICH DETAILED STRESS PRINTOUT IS TO BE PROVICED

FOR BRITTLE FRACTURE PURPCSES

6. TYPICAL RUNNING TIME - AN AVERAGE TIME 'OF 10 SECCNCS PER CASE IS
REQUIRED.

7. UNUSUAL EFATuRES CE THE PROGRAM - SOR3 HAS A BRANCHED-SHELL CPTICK
WHICH AuTomATICALLY PERFORMS THE CUT AND FIT cPERATICKS ASSCCIATEC
WITH THE ANALYSIS OF SUCH STRUCTURES AS A PRESSURE VESSEL CON-
NECTED TO A SUPPORT SKIRT. S P ECIAL OUTPUT CPTIONS TAILOREC TO THE
NEEDS OF STRESS, FATIGUE AND BRITTLE FRACTURE CESICN EvALuATICNS
ARE AVAILABLE.

8. RELATED ANC AUXILIARY PROGRAMS - SCR3 IS AN EXTENSION CF THE EAR-
LIER sn p 2 PROGRAM. ONE OF THE SOR3 OPTIONS PROVIDES FOR PUNCHED
CARP OUTPUT WHICH CAN BE FED CIRECTLY TC SCRSCP (ACC ABSTRACT
391), 4 KARL PROGRAM wRITTEN TC FACILITATE THE CHECKIKC CF A GIVEN
CESIGN AGAINST STRUCTURAL CESIGN BASIS CRITERIA.

9. STATUS - ABSTRACT FIRST DISTRIBUTED JUNE 1968.
CCC6600 VERSICN OF 50R2 SUBMITTED JUNE ice, REPLACED BY

REVISED VERSICN JULY 1969, R EPLACEC BY SOR3 FEBRUARY
1973.
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10. REFERENCES - J. R. FITCH ANC P. L. FAGAN, SOH-3, A PROCRAP FOR THE

STRESS ANALYSIS OF SHELLS OF REVOLUTION, KAPL-M-7100(L),
AUGUST 30, 1g71.

J. A. MIEABAL AND C. G. DIGHT, SCR-II - A PROGRAM
IC PERFORM STRESS ANALYSIS OF SHELLS CF RFVOLUTICN, KARL-2292,
SEPTEMBER 15, 1'463.

F. C. CARLSCN AND R. E. DCBSCN, SCRSCE, A CCMPUTER
PECCRAM FOR THE STRESS AND FATIGUE EVALUATION CF SHELLS CF REVOLU-
TION, KARL-N-6729, APRIL IqES.

11. MACHINE RECUIREMENTS -

12. PROGRA MMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM CR MCNITCR UNDER WHICH PRCGRAM IS EXECUTEC -
SCOPE 3.0.

14. ANY OTHER PRCGPAMMING ER OPERATING INECRMATICN OP RESTRICT IONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
J. R. FITCH ANC R. L. FAGAN
KNOLLS ATOMIC POKER LAPCPATCRY
GENERAL ELECTRIC COMPANY
SCHENECTACY, NFW YCRK 12301

16. MATERIAL AVAILABLE - RESTRICTEC DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL

SOURCE CECK (3232 CARDS)
SA M PLE PRCBLEM (354 CARDS)
REFERENCE REPORT, KAPL-M-7100(L)

17. CATEGORY - I
KEYWORDS - STRESSES, SHELLS, SPHERES, CYLINDERS, TEMPERATURE DIS-

TRIBUTION, SOR2 CODES, SORSCB CCDES
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14. ANY OTHER PROGRAMMING OR OPERATING INE*JRMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
JUDITH KOERNER AND C. K. SANATHANAN
ARGONNE NATIONAL LABORATORY
v700 SOUTH CASS AVENUE
ARGONNE, ILLINCIS 60439

16. M ATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAI
SOURCE DECK (2122 CARDS)
BINARY DECK (711 CARDS)
SA MPLE PROBLEM (23 CARDS)
REFERENCE REPORTS, ANL-6716, AMDPL 1520/RE277, R145

17. CATEGORY - E
KEYWORDS - TRANSFER FUNCTIONS, FREQUENCY MEASUREMENTS
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1. NAME OR DESIGNATION CF PROGRAM - HERESY3

2. COMPUTE R FCR WHICH PRCGRAM IS DESIGNED AND CTHERS UPON WHICH

IT IS OPERABLE - IBM360

3. DESCRIPTICN CF PROBLEM OR FUNCTICK - HERESY3 SOLVES TFE TWO-
DINENSICNAL FEW-GRCUP STATIC REACTOR EIGENVALUE PROBLEM USING THE
HETEROGENEOUS (SOURCE-SINK OR FEINBURG-GALANIN) FORMALISM. THE
SOLUTION YIELDS THE REACTOR K EFFECTIVE AND ABSCRPTICK REACTION
RATES FOR EACH ROD NCRMALIZEC TO THE MOST ABSORPTIVE ROD IN THE
THERMAL LEVEL.	 EPITHERMAL FISSIONS ARE ALLCWEC AT EACH RESCNANCE
LEVEL, AND LATTICE AVERAGED VALUES OF THERMAL UTILIZATION,
RESONANCE ESCAPE PROBABILITY, THERMAL AND RESCNANCE ETA VALUES,
ANC THE FAST FISSION FACTOR ARE CALCLLATED.	 KERNELS IN THE CAL-
CULATICN ARE BASH CN AGE DIFFUSION THECRY. BOTH FINITE REACTOR
LATTICES AND INFINITELY REPEATING REACTOR SUPERCELLS MAY BE CAL-
CULATED. ROC PARAMETERS MAY BE CALCULATED BY SE n•ERAL INTERNAL
OPTIONS, AND 4 DIRECT INTERFACE IS PRCVICEC IC' A HAMMER SYSTEM
(ACC ABSTRACT 277) LATTICE LIBRARY TAPE TO DETAIN CELL PARAMETERS.
CRITICALITY SEARCHES ARE PROVIDED ON THERMAL UTILIZATION, THERMAL
FTA, AND AXIAL LEAKAGE BUCKLING.

4. NETHCD CF SOLUTION - DIRECT POWER ITERATION ON MATRIX FORM CF THE
HETEROGENECUS CRITICAL ECUATICN IS USED.

5. RFSTRICTICNS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA OF-
50 FLLX/GECMETRY SYMMETRY PCSITICNS
20 PHYSICALLY DIFFERENT ASSEMBLIES

RESCNANCE LEVELS
5000 ROC COORDINATE POSITIONS

6. TYPICAL RUNNING TIME - FINITE REACTOR LATTICE CF 50 Roos REQUIRES
ABOUT 3 MINUTES, AN INFINITE SUPERCELL OF 15 RCDS ABOUT 2 MINUTES,
AND AN AXIAL BUCKLINC CRITICALITY SEARCH ABOUT 5 MINLTES.

7. UNUSUAL FEATURES CF THE FRCGRAM -

	

R.	 RELATED ANC AUXILIARY PRCGRAMS - FERESY3 IS INTERFACED TO
ACCEPT CFLL DATA FROM A HAMMER SYSTEM (ACC ABSTRACT 277) LATTICE
LIBRARY TAPE ANC CALCULATE HETEROGENECUS PCD PARAMETERS AND
MOCERATCR CONSTANTS DIRECTLY.

9. S1ATUS - ABSTRACT FIRST DISTRIBUTED MARCH 1964.
IEN7090 VERSION OF FERESYI/KERNEL SUBMITTED CECEmBER

1963, DELETED APRIL 1972.
IBM360 VERSION OF HERESY3 SUBMITTED APRIL 1972, SAMPLE

PROBLEM EXECUTEC BY ACC.

10. REFERENCES - C. R. FINCH, HERESY? COMPUTER CODE, DP-1284, FEBRUARY

1972.	
C. N. KLAHR, L. P. MENDELSCHN, AND J. MEITNER, HETE-

ROGENEOUS REACTOR CALCULATION METHODS, FINAL REPORT, NY0-2680,
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10. REFERENCES ICCNTINUE01
JUNE 30, 1S61.

C. N. KLAHR, L. P. MENCELSCHN, ANC J. HEITNEP,
HETEROGENECUS REACTOR CALCULATION mETHCDS, QUARTERLY PRCGRESS RE-
PORT NO. 6, NYC-267F, SFFTEPFER 30, 1960.

11. mACHINF RECUIREmENTS - 45K SINGLE-PRECISICK wCRDS CF HIGH SPEED
CnRE P IUS 50K SINGLE-PRECISICK WORDS CF DISK (CR DRUM) STORAGE

12. PPCGRAmmINC LANGUAGES USED - FORTRAN lv AND BAL

13. OPERATING SYSTEM CR MONITOR LNCER 	 -1C( FRCGRAm IS EXECUTEC -
CS/360.

14. ANY OTHER FPCGRAm m ING CP OPERATINC INFORmATICN OP RESTFICTICNS -

15. NAME AND ESTABLISHMENT CF AUTHORS -
D. R. FINCH
F. I. nu PCNT DE NEmCURS
SAVANNAH RIVER LABCRATCRY
AIKEN, SOU T H CARCLIKA	 291,01

16. MATEPIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOU R CE DECK (5264 CARDS)
SA M PLE PROBLEM (60 CARDS)
CONTROL INFCRmATICN (JCL-16 CARCS)
R EFERENCE PEPnPT, DP-12P4

17. CATEGORY - C
KEYWORDS - REACTIVITY, THERMAL UTILIFATICN, RESONANCE ESCAPE

PROBABILITY, 2-CIMENSICNAL, FEWER CISTRIBUTION, LAT-
TICES, THERMAL FISSICN, HETERCCENECUS REACTCRS, HERESY1
CCOES, HAMMER CUES
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1. NA ME DR DESIGNATION OF PROGRAM - PATRAP

7. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPFN WHICH
IT IS OPERABLE - IBM7090

3. DESCRIPTION OF PROBLE M OR FUNCTION - THE RAT R AP PROGRAM flmPUTES
THE DOSE RATE AT s p ErTRIEc SPATIAL POINTS ABOUT A SYSTEM OF SNAP
GE3METRY.

4. METHOD OF SOLUTION - AN All 	 MODEL EASED ON MEAN F R E E PATHS
TRAVERSED ALONG A STRAIGHT LINE TRAJECTORY IS USED.

5. RESTRICTIONS UN THE CTImPLEXITY CF TFE PROBLEM -
MAXIMUM NUMbER OF CORE-REFLECTOR snuRcc RETNTs = 1000
MAXIMUM NUMWER OF DOSE POINTS = 50 (DIMENSIONS MAY RE FNTER-En

IN CENTIMETERS OR INCHES)

6. TYPICAL PUNNING TIME - ABOUT 100 DL)INTS PEP SECOND CAN BE PUN ON
THE IBM7094 WHERE NUMBER rF POINTS = (NUMbER OF SOURCE POINTS) *
(NUMBER OF DOSE POINTS).

7. UNUSUAL FEATURES OF THE PPC1GPAM -

B. RELATED AND AUXILIARY PROGRAMS - MCFTIMER (ACC ABSTRACT 142)

9. STATUS - ABSTRACT FIPST DISTRIBUTED NOVEMBER 1964.
1bM7090 VERSION SUBMITTED FEBRUARY 1964.

10. REFERENCE - W. 8. GREEN, THF RATRAP CODE - A MODIFICATION OF
THE PARSE METHOD FOR SNAP SHIELD GECmFTRY, NAA,I)SR@MENC.38968,
SEPTEMBER 13, 1;63.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGE usEn - F ORTRAN II

13. OPERATING SYSTEM UP MONITOR UNDER WHICH PROGRAM IS EXECUTED -

14. ANY OTHER PROGRAMMING OP OPERATING INEORMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHOR -
R. A. BLAINE
SUPERVISOR, REACTOR COMPUTING SYSTEmS UNIT
MATHEMATICS AND COMPUTER SCIENCES
ATOMICS INTERNATIONAL
P. O. Rnx 309
LANOGA PARK, CALIFORNIA

16. MATERIAL AVAILABLE -
SOURCE DECK (1322 CARDS)
SAMPLE PROBLEM (13 CARDS)
REFERENCE REPURT
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1. NAME OR DESIGNATION CF PRCGRAm - NPRFCCR

2. COMPUTER FCP WHICH PRCGRAM IS DESIGNED AND OTHERS LPCN hHICH
IT IS OPERABLE - IBM7090, CCCE600

3. DESCRIPTION OF PROBLEM OR FUNCTION - NUCLEAR FUEL CYCLE CCSTS IN
DCLLARS PEP YEAR IS/VP), AND IN MILLS PEP KILChATT-HO(JR ImILLS/
KwHR) APE COMPUTED AND TABULATED FOR EACH REGICK CF t MUITIRECICN
REACTOR CORE, ON THE BASIS OF AEC-LEASED NUCLEAR FUEL MATERIAL AND
OF PRIVATFLY-CWNED NUCLEAR FUEL MATERIAL. FUEL CYCLE COSTS ARE
COMPUTED SEPARATELY FOR EACH REGION CR ZCNE, FOR CCP' DESIGNS OF
ANY CONFIGURATION CR COMBINATION OF MATERIAL DEPLETION OR ENRICHED
URANIUM FUEL CR CTHER SPECIAL NUCLEAR MATERIAL. PRINTED OUTPUT OF
THE PROGRAM INCLUDES (A) DETAILED FUEL CYCLE COSTS FCP EACH ZCNE
IN TABULAR FCPM, FOR AEC-LEASEC ANC PRIvATELY-CwNFD NUCLEAR FUEL
MATERIAL, RESPECTIVELY, 181 A SUMMARY TAPLLATICN CF NUCLEAR FUEL
COSTS FOR ALL PEGICNS CF THE COMPLETE COPE, INCLUDING FIXED
CHARGES UN WORKING CAPITAL RECUIREC FCR CORE FABRICATION AND FOR
NUCLEAR Fun MATERIAL, (C) A SUMMARY TABULATICN CF CERTAIN
COMPUTED PERFORMANCE AND ECONOMIC DATA, VIZ., AVERAGE RESIDENCE
TIME, ANNUAL FUEL THRCuGH PUT, UNIT ELECTRICAL ENERGY YIELD, ANNUAL
puwER GENERATION, AND CORE FARRICATICN COSTS, AND (D) A TAOULATICN
CF ALL INPUT DATA FOR ALL REGIONS. TEE PRINTING OF CATA DESCRIBED
IN (A) AND (D) ABOVE IS CPTICNAL hITE PROGRAM USE.

4. mETHCD OF SOLUTION -

5. RESTRICTICNS ON THE COMPLEXITY OF THE PROBLEM -
MAXIMUM NUMBER CF REGIONS CR ICKES 	 10

6. TYPICAL RUNNING TIME - 1 TO 2 MINUTES ARE RECLIRED.

7. UNUSUAL FEATURES CF THE PROGRAM - CERTAIN OF THE OPERATING AND
ECONOMIC PARAMETERS WILL GENERALLY REMAIN CONSTANT FCR A hICE
PANGE OF REACTOR COPE CES1GNS. TEFREFCRE, TEE PROGRAM INCLUDES
A SET OF STANDARD VALUES FOR THESE PARAMETERS SC TEAT THE AMOUNT
CF BASIC INPUT DATA REQUIRED IS MINIMAL. 	 THE USE OF THESE SO-
CALLED STANDARD VALUES is cPrIoNAL win- THE PROGRAM USER, AND ANY
COMBINATION OF OR ALL OF THESE STANDARD VALUES MAY BE MODIFIED AS
DESIRED. FUEL PROCESSING COSTS MAY BE COMPUTED FOP SPENT-FUEL
MANAGEMENT PROGRAMS WHICH PRCVIDE FOR THE REPPCCESSINC, SEPARATELY
OR IN ANY COMBINATION, OF SINGLE OR MULTIPLE SPENT-FLEL BATCHES
FROM ONE CP MORE REGIONS HAVING THE SAME OP CIFFEPENT FINAL
ENRICHMENTS. THUS, THE LOWEST COST SPENT-FUEL MANAGEMENT PPCGRAM
CAN BE REACILY CETERMINEC.

R. RELATED AND AUXILIARY PROGRAMS -

9.	 STATUS - ABSTRACT FIRST CISTRIBUTEC NOVEMBER 1PE4.
I8m7090 VERSION SUBMITTED JUNE 1SE4.
CCC6600 VERSICN SUBMITTED APRIL 1573.
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10. REFERENCE - J. T. JACKMAN, GUIDE TO NUCLEAR POWER COST EVALLATION,
110-7025, APRIL 30, 1963.

MACHINE RECUIREmENTS -

12. PROGRAMMING LANGUAGES USED - FORTRAN II (1em7090), FCRTRAN IV
(CCC66001

13. OPERATING SYSTEM CR mcNITCR LNCER WHICH PRcCRAm IS EXECUTED -
SCCPE 3.3 (CCC6600).

14. ANY OTHER PROGRAMMING OR OPERATING INFORNATICK OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHCRS -
7090	 J. T. JACKPAN

KAISER ENGINEERS
KAISER INDUSTRIES CCRPCRATTCN
KAISER CENTER
300 LAKESIDE DRIVE
CAKLAND, CALIFCRNIA 04604

6600	 FRANK D. TYSON
TECHNICAL cCmPuTEP SERVICES
UNITEC ENGINEERS AND CONSTRUCTORS, INC.
1401 ARCH STREET
PHILADELPHIA, PENNSYLVANIA 19105

16. MATERIAL AVAILABLE -
SOURCE DECKS (7090-1444 CARDS, 6600-1446 CARCS)
BINARY (- ECK (7090-367 CARDS)
SAM P LE F P CBLEmS (7090-137 CARDS, 6600-136 CARDS)
REFERENCE REPORT, APPENDIX A

17. CATEGORY - n
KEYWORDS - FUEL CYCLE ECONCMICS, PERFORMANCE
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1. NAME OR DESIGNATION OF PROGRAM - INVERSE KINETICS (R102)

2. COMPUTER FOR WHICH PROGRAM IS CESIONEC ANC CTFERS UPON WI-ICI-
IT IS OPERABLE - CDC36CO, IBm7094,360

3. DESCRIPTION CF PROBLEM CR FUNCTION - GIVEN TFE SPACE-INCEPENCENT,
ONE ENERGY GROUP REACTOR KINETICS EOLATIONS AND 7E4 INITIAL
CONDITIINS, THIS PROGRAm DETERMINES TFE TIME VARIATION OF
REACTIVITY REQUIRED TO PRODUCE THE GIVEN INPUT CF FLUX-TIME
DATA.

4. METHOD OF SOLUTION - TIME CERIvATIVES CF NEUTRON DENSITY ARE
OBTAINEC BY APPLICATION OF -

(1) FIVE-POINT CuARTIC,
(2) THREE-POINT PARABOLIC,
(3) FIVE-POINT LEAST-MEAN-SQUARE CUBIC,
(4) FIvE-POINT LEAST-MEAN-SQUARE PARABOLIC, OR
(5) FIVE-POINT LEAST-MEAN-SQUARE LINEAR

FORMULAE TO THE NEUTRON DENSITY OR TO THE NATURAL LOGARITHM
OF THE NEUTRON DENSITY. BETwEEN EACH DATA POINT TFE NEUTRON
DENSITY IS ASSUMEC TO BE -

(1) EXPCKENTIAL*(THIRO ORCER POLYNOMIAL),
(2) EXPONENTIAL, cR
(3) LINEAR.

CHANGES IN REACTIVITY BETWEEN DATA POINTS ARE OPTAINEC
ALGEBRAICALLY FROM THE KINETICS EQUATIONS, NEUTRON DENSITY
DERIVATIVES, AND THE ALGEBRAIC REPRESENTATION CF NEUTRON
DENSITY.	 FIRST AND SECONC TIME DERIVATIVES OF ThE REACTIVITY ARE
OBTAINED BY USE OF ANY OF THE FORMULAE APPLICABLE TO THE NEUTRON
DENSITY.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA OF -
SO DELAY GROUPS

1000 DATA POINTS
99 CAA BLOCKS

(A DATA BLoOK IS A SEQUENCE OF INPUT POINTS CHARCCTERIZEC
BY A FIXED TIME INTERVAL BETWEEN POINTS, A SmCOTHING OPTION
AND A NUMBER OF REPETITIONS CF THE SmOCTF1NG OPTION).

A. TYPICAL RUNNING TIME - USING SIX DELAY GROUPS, THE PROGRAM
CCMPuT F S AND OUTPUTS APPROXIMATELY 30 POINTS PER SECONC
(3f00).

7. UNUSUAL FEATURES CF THE PROGRAM - THIS PROGRAM HAS PEEN USEC
FOR THE DETERMINATION CF FEEDBACK PARAMETERS, CONTROL
ROD DESIGN AND EVALUATION OF CONTROL ROD wCR1F. VARIOUS
MODES OF SOLUTION ALLOw HIGH PRECISION wITF ANALYTIC DATA
CR ThE ANALYSIS OF DICITALIZED DATA FROM RECCRCING ECUIPMENT.
SMOOTHING OF INPUT DATA MAY BE OPT AINEC BY SINGLE OR REPEATED
APPLICATION OF -

(1) FIVE-POINT CUBIC,
(2) FIVE-POINT PARABOLIC,
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7. UNUSUAL FEATURES OF THE PROGRAM (CONTINUED)

(3) THREE-POINT LINEAR, cP
(4) FIVE-POINT LINEAR

LEAST-MEAN-SOUARE SVCOTHING FORMULAS. TABULAR OUTPUT INCLUDES
EXCESS REACTIVITY, ITS FIRST AND SECOND DERIVATIVES, INPUT
AND SMOOTHED INPUT DATA, INTEGRAL OF NEUTRCK DENSITY, ANC

INSTANTAN E CUS PEPICC. PRECURSOR DATA PAY BE INPUT DR
OBTAINED FROM THE PROGRAM LIBRARY.	 STEADY-STATE INITIAL
CONDITIONS MAY BE SPECIFIED BY INPUT OF A CONSTANT REACTIVITY
OR PERIOD. NON-STEADY-STATE CONDITIONS RECUIRE PRECURSOR
DENSITY INFORMATION.	 DISCCNTINUCUS CHANGES IN REACTIVITY
MAY BE GIVEN AS INPUT CR CALCULATEC BY TER PROGRAM. ANY
NUMBER OF PFRUNS R1TH VARYING SCIATION PCCES ANC SNCE-THING
CPTICNS MAY BE SCI-FOULED.

	

P.	 RELATED AND AUXILIARY PRCGRANS - THIS PROGRAM SUPERCECES
RE138 AND PF171, ANL IBM704 PROGRAMS.

9. STATUS - ABSTRACT FIRST CISTRIBLTED FEBRUARY 1966.
C0C3600 VERSION SUBMITTED DECEMBER 1S65, SAMPLE PRCPLEM

EXECUTED BY ACC.
IPM7C 0 4 VERSION SUBMITTED DECEMBER 1965.
I5M360 VERSION SUBMI T TED FEBRUARY 1973, SAMPLE PROBLEM

EXECUTED BY ACC.

10. REFERENCES - PRECURSCP LIBRARY IN PROGRAM IS FROM ANL-58CO3
SECOND EDITION, REACTOR PHYSICS CCNST ANTS JULY 1963.

J. J. KAGANOVE, ANL-AMD PROCRAM LIBRARY REPORT R102,
JUNE 1965.

w-ANL NCTE - CHANGES MACE TO CCNVERT R102+ IC
FORTRAN IV.

U. MACHINE RECUIREMENTS -

12. PRCGPAMMINC LANGUAGES USED - FORTRAN 63 (C0C36CC), FORTRAN IV
(IPM7094,360)

13. OPERATING SYSTEM CR MONITOR UNCER WI-IC)- PROGRAM IS EXECUTED -
SCOPE (36GC), IBSYS VERSION 13 (7094), AND CS/360 (360).

14. ANY CTHER PRCGRAMMING CR CPEPATING INFCRmATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
3600,360	 J. J. KAGANOVE

APPLIED MATHEMATICS DIVISION
AkGCNNE NATIONAL LABORATORY
q 700 SOUTH CASS AVENUE
ARGONNE, ILLINOIS 60439

7094	 C. P. SAALBACH AND P. J. P10)-ARC
WESTINGHOUSE ELECTRIC CORPORATION
ASTRCKUCLEAR LABORATORY
P. C. BOX 1C864
PITTSBURGH, PENNSYLVANIA	 15236
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16. MATERIAL AVAILABLE -
souRrF ucKs (360C-752 CARDS, 7CS4-E14 CARDS, 3E0-825 CARDS)
BINARY CECK (3600-403 CAPCS)
SAMPLE PPOBLE m S (3E00-525 CARDS, 360-525 CAPCS)
SAMPLE PROBLEM OUTPUT (360-27 SELECTED PAGES)
REFEPENCF REPCRT ANC NCTE

17. CATEGORY - F
KEYWORDS - SPACE-INDEPENCENT KINETICS, REACTIVITY



190

	

Ace ABSTRACT 169	 03/72	 0

1. NAME nR DESIGNATION nF PROGRAM - BURP4

2. COMPUTER FOR wH1CH PROGRAM IS DESIGNED AND rTHERS UPCN
IT IS OPERABLE - IBM70S0

3. DESCRIPTION OF- PROBLEM OR FUNCTION - BURP4 CALCULATES TFF PHOTO-
FRACTION FOR MONUENERGETIC GAMMA RAYS INTERACTING IN snLin CYLIN-
DRICAL SCINTILLATION DETECTORS. PHCTcFRACTION IS DEFINED AS THE
FRACTION OF INTERACTING snuRcE GAMMAS THAT ARE TOTALLY ABSORBED

	

(INCLUDING SECONDARIES) IN THE CRYSTAL. 	 isni-Rn p le scuRcE
GEOMETRIES ALLUWEJ ARE ISOTROPIC POINTS (EN CR OFF-AXIS), nms,
cniNcRILAL VOLUMES. ALLOWED MONODIRECTIONAL SOURCES, NORMAL Tc
CRYSTAL FACE, ARE NARROW BEAM COLLIMATED TO CRYSTAL AXIS, BROAD
BEAM ILLUMINATING ENTIRE CRYSTAL FACE, AND COILIMATEU BEAM r/F ANY
SPECIFIED DIAMETER.

4. METHOD OF SOLUTION - USES MONTE CARLO METHCCS TO SIMULATE
TRANSPORT uF GAMMAS, AND SECONDARIES (ELECTRC ,NS AND
BREMSSTRAHLUNGI.

5. RESTRICTIJNS JN THE CO m PLFXITY OF THE PROBLEM - SOURCE ENERGY
RANGE MUST BE 0.01-30 MEV. SOLID CYLINDRICAL CRYSTALS ONLY.

6. TYPICAL RUNNING TIME - 4 MFV SOURCE ENERGY (2000 PRIMARY INTrp_ 	 0
ACTIONS) - APPROXIMATELY 3 MINUTES.

7. UNUSUAL FEATURES OF THE PROGRAM - ESCAPE OF ELECTRONS GENERATED
BY PRIMARY GAMMA PROCESSES IS DETERMINED BY SAMPLING FROM TRANS-
MISSION DATA. BREmSST R AHLUNG PHOTONS ARE GENFRATEC AND enuowFn
THROUGH MEDIUM. ELECTRON T R ANSMISSION DATA AND BREmSSTkAHIUNG
SPECTRA DATA INCLUDED IN PROGRAM FOR NAI, AND AFOVE APPROXIMATELY
3 MEV, SOME ERROR IS INTRODUCED I P CALCULATICN IS MAr r FOP
MATERIAL OTHER THAN N41. GAMMA RAY CROSS SECTIONS FER NAT API
INCLUDED IN PkiJGRAm BUT OTHER CROSS SECTION DATA MAY BE READ FOR
DIFFERENT SCINTILLATION MATERIALS.

B. RELATED AND AUXILIARY PROGRA M S -
(A) RIK ABSJLUTF TOTAL EFFICIENCIES -

(1) OURPI	 ISOTROPIC POINT SOURCE ON AXIS OF SYMmETRy.

(2) BURP2 SYMFTRICALLY LOCATED ISOTROPIC DISK ANn HOMI-
GENEnUS CYLINDRICAL VOLUME SOU R CES (CAN INCLUDE
SOURCE ABSORPTI1N AND SCATTERING).

(3) 6110, 3	 ISOT P CPIC PCINT scuRcr LCCATEC OF AXIS or SYM-
METRY.

(H) FUR PHOTOFRACTIONS -
(1) 6uRP5 WELL CRYSTAL, ALL ISOTROPIC SOURCES AND COLLI-

MATED SOURCES.

9. STATUS - ABSTRACT FIRS T DISTRIBUTED FEBRUARY 1566.
184104J VERSION SUBMITTED DECEMBER 1965.
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1. NAME OR DESIGNATION OF PROGRAM - GAmTEC2

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTHERS UPON WHICH
IT IS OPERABLE - IRM7090, UNIVACI107, GE625, CDC6400

3. DESCRIPTION OF PROBLEM nR FUNCTION - GAmTEC2 GENERATES mutTIGROup
CONSTANTS IN THE ENERGY RANGE FROM 0 TO 10 m EV FOR EITHER
HOMOGENEOUS MIXTURES OR HETEROGENEOUS ARRAYS CONSISTING Cr
CYLINDERIZED LATTICE CELLS. THE THERMAL GROUP CONSTANTS ARr
AVERAGED uVER EITHER (1) WIGNER-WILKINS LIGHT MODERATOR SPECTRUm.
(2) WILKINS HEAVY MODERATOR SPECTRUM, OR (3) A MAXwELLIAN
DISTRIBUTION. FUR HETEROGENEOUS ARRAYS THE SPATIAL THERmAL FLUX
IS CALCULATED BY A MONOENERGETIC P3 APPROXIMATION. FoR
EPITHERMAL ENER6IES, TH E SLOwING-DOWN DISTFIBUTICN IS DESrPIB E D 9r
EITHER A B1 OR P1 APPROXIMATION TO THE ROLT7mANN EJUATIUN.
RESONANCE ABSURPTInN AND FISSICN ARE TREATEO HY THE ArLER-NORUHEIm
METHOD. AN IMPROVED METHOD nvE R THAT IN GAM-1 FOR AVERAGTNG THE
RESCNANCE ABSORPTION CONTRIRUTION TI THE MuLTIGROUP CONSTANTS is
INCLUDED. FUEL LUMPING EFFECTS ON THE FAST FISSION CF 0238 AMP
TH232 ARE TREATED BY AN N-FLIGHT COLLISION PROBABILITY TECHNIQUE.
GRIUP CONSTANTS ARE PUNCHED ON CARDS IN HFN (DIFFUSIC . N COPE) ANT%
DTP (SN TRANSPORT CODE) FORMATS.

4 • PETHCD OF SJLuTIuN -

5. RESTRICTIONS UN THE COMPLEXITY OF THE PROlL EP - THE mAxIMOM NomRFP
OF CONCENTRIC REWONS IN THE UNIT LATTICE CELL IS SIXTEEN. FAcm
REGION MAY CONTAIN UP TO TEN ISOTO PES. GROUP CONSTANTS P AY RE
COMPUTED FUR ONE THERMAL GROUP AND FROM 1 TO 34 EPITHERmAL GROUPS.

6. TYPICAL RUNNING TI M E - A PROBLEM REQUIRES FR(m ONE TO THREF
MINU TES UN THE IBM7090, DEPENDING UN THE COMPL7XITY NO OPTI-)NS
UTILIZED, ANO 20 TO 25 SECONDS ON THE C006400.

7. UNUSUAL FEATURES uF THE PROGRAM -

B. RELATED AND AUXILIARY PROGRAMS - GA m TEC2 CC P RINES THE ATCNITCS
INTERNATIONAL TEMPEST (ACC A RSTRACT 50) AND THE GENE E AL ATOMIC
D4M1 (ACC ABSTRACT 33) ccoEs TO COMPUTE mULTIGROUP CEASTANTs Erg.

BOTH THERMAL ANO EPITHERmAL NEUTRONS IN ONE EN:RATION. THF GAmi
CODE HAS BEEN EXTENDED TO TREAT RESCNANCE FISSION BY THE AuLER-
NORDHEim mETHOu. ALSO, AN IMPROVED mETHOD I.AS USED ErR AvFRAGING
THE RESONANCE ABSORPTION CONTRIRUTION 70 THE MULTIGRLU P CONSTANTS.

9. STATUS - ABSTRACT FIRST DISTRIBLITE0 FEBRUARY 1566.
IBM7U40 VERSION SUBMITTED SE PTEm3ER 1965.
UNIVAC1107 VERSION SUBMITTEC FEBRUARY 1967.
GE625 VERSION SUBMITTED JULY 1563.
C006400 VERSION Su mm iTTED JANUARY 1q73.

10. REFERENCES - L. L. CARTER, C. R. RICHEY ANC C. E. HUGHEY, rAmTFr-
II - A CODE FUR GENERATING CONSISTENT muLTICPnuP CONSTANTS oTi-
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10. REFERENCES (CONTINUED)
LIZED IN DIFFUSION AND TRANSPORT THEORY CALCULATIONS, BNWL•35p

MAY 1965, AND ERRATA.
C. R. RICHEY, NOTE TO USERS OF 7090 VERSION OF

GAMTEC-II, FEBRUARY 1967.
C. R. RICHEY, GAMTEC-II NOTE, FEBRUARY 1967.
R. L. BRUNNENMEYER AND R. A. MICKLE, GAMTECII GE-625

VERSION (NE572) USERS NOTES, BECHTEL NOTE, JULY 1968.

11. MACHINE REQUIREMENTS - THE CODE REQUIRES THE USE OF TWO TAPE UNITS
IN ADDITION TO THE USUAL INPUT AND OUTPUT UNITS UTILIZED IN THE
IBM FO/TRAN--II MONITOR SYSTEM	 ONE UNIT FOR THE SINGLE DATA
LIBRARY TAPE AND A SCRATCH TAPE IS MOUNTED ON THE OTHER. ALSO,
AN ON-LINE CARD PUNCH IS REQUIRED. 	 THE CDC6400 VERSION USES DISK
AS SCRATCH STORAGE.

12. PROGRAMMING LANGUAGES USED •-• FORTRAN II AND FAP (7090) AND
FORTRAN IV (1107. 625, 6400)

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED
FORTRAN II MONITOR SYSTEM (I8M7090). EXEC2 (UNIVAC1107), SCOPE 3.4
(CDC6400).

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS
THE GE625 VERSION HAS BEEN MODIFIED TO INCORPORATE A SIMPLE ROU-
TINE FOR CALCULATING DANCOFF CORRECTION FACTORS AND TO PROVIDE
PUNCHED OUTPUT FOR FOG (ACC ABSTRACT 28). THE CDC6400 VERSION
REQUIRES THE RUN COMPILER.

15. NAME AND ESTABLISHMENT OF AUTHORS -
7090,1107	 L. L. CARTER AND C. R. RICHEY

PACIFIC NORTHWEST LABORATORIES
BAT TELLE
P. O. BOX 999
RICHLAND, WASHINGTON 99352

7090,1107
	

C. E. HUGHEY
GENERAL ELECTRIC COMPANY
RICHLAND, WASHINGTON 99352

625	 R. L. BRUNNENMEYER AND R. A. MICKLE
BECHTEL CORPORATION
50 BEALE STREET
SAN FRANCISCO, CALIFORNIA 94119

6403	 R. A. RYDIN
NUCLEAR ENGINEERING DEPARTMENT
REACTOR FACILITY
UNIVERSITY CF VIRGINIA
CHARLOTTESVILLE, VIRGINIA 22901

16.	 MATERIAL AVAILABLE	 MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (7090-8234 CARDS, 1107 .-9925 CARDS, 625-6140 CARDS,
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16. MATERIAL AVAILABLE (CONTINUED)
6400-6347 CARDS)

SAMPLE PROBLEM (7090-18 CARDS, 1107-18 CARDS, 625-16 CARDS,
6400-19 CARDS)

AUXILIARY ROUTINES (625-757 CARDS, 6400-1062 CARDS)
BCD LIBRARY (12.398 CARDS)
BINARY LIBRARY (7090-FILES 3,4,5)
REFERENCE REPORT, ERRATA, AND NOTES

17. CATEGORY - 8
KEYWORDS - MULTIGROUP GROUP CONSTANTS, SPECTRA, LATTICES, CYLIN-

CERS, WIGNER-wILRINS MODEL, LIGHT MODERATORS, wILRINS
EQUATION, HEAVY MODERATORS, MAXWELL DISTRIBUTION, PL
METHOD, BL METHOD, THERMAL, EPITHERmAL, DANCOFF CORREC-
TION
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1. NAME OR DESIGNATION OF PROGRAM - FSDF3

2. COMPUTER FER WHICH PREGRAm IS CESICNEC ANC OTHERS UPON WHICH
IT IS OPERABLE - uNIVAC11012

3. OLScRIPTIEN CF PRCELEM CR FUNCTION - FSOP3 CCmPuTES POINTwISE
C R OSS SECTIONS FROM SINGLE-LEVEL BREIT-WIGKER RESCAANCE FARA m E-
TERS.

4. METHOD CF SOLuTICK - THE CRCSS SECTIEN AT EACH ENERGY IS CCmPuTED
F p cm A SummATION OF CENT P IBLTIONS FRom A SPECIFIED NLmBEP OF
NEIGHBORINC RESONANCES. THE CONTRIPuEICK FRCP EACH RESONANCE IS
EXPRESSED IN TERMS OF CONVENTIONAL SYMMETRIC ANC ASYMMETRIC DCP-
PLER LINE SHARE FunCTIENS WHICH ARE CALCULATED FROM CCNVERGEKT CR
ASYMPTOTIC SERIES APpRCximATICNS.

5. RESTRICTIONS ON THE CEMPLExiT y OF THE PROBLEM - THE MAXIMUM NUMBER
rF NEUTRON ENERGIES IS 5000 WHEN THE ENCF/P FCRmAT INPUT OPTION IS
USED AND LIMITED ONLY PY COMPUTING TIME CCASIDFRATIENS OTHERWISE.
A MAXIMUM CF 3000 RESCKANCES PER L-J STATE MAY BE USED WITH THE
ENnF/B FORMAT INPLT CPTIEN ANC 3000 S-WAVE RESONANCES WITH THE OLD
INPUT FORMAT. THE NUMPEF OF RESONANCES TO BE CCASIDEREC CN EACH
SIDE OF EACH NEuTREN ENERGY PAY OF THE SAME AS THE TOTAL NUMBER OF
R FSnNANCES PER L-J STATE EXCEPT WHEN THE MULTILEVEL BREIT-WIGKER
SCATTERING CPTICN IS USED IN WHICH CASE A MAXIMUM CF 100 RESO-
NANCES PER L-J STATE ON EACH SICE IS ALLChED. RELATIVE CRRITAL
ANCuLAR MOMENTUM VALUES L GREATER THAN	 ARE NET ALLCwED ILO IS
AN S-WAVE INTERACTION). THE MATHEMATICAL ASSUMPTIONS NEEDED TO
EXPRESS THE RESULTS IN TERMS OF THE CCKvEKTICNAL DCPFLER LINE
SHAPE F UNCTIONS MAY BE INVALID AT VERY LCvk NEU T RON ENERGIES.	 THE
BASIC FORMULATION IS INCOMPLETE FCR THE VERY HIGH TEmPFRATuRES
ATTAINABL E IN STARS UP IN NUCLEAR EXFLCSICNS.

6. TYPICAL RUNNING TIME - APPROXIMATELY 0.1 SECCNC PER NEUTRON ENERGY
IS REQUIRED.

7. uNusuAt. FFATuRES CF THE PROGRAM - THE TRUE NEUTRON ENERGY CEPEND-
FNEE OF THE TOTAL RESONANCE WIDTH IS USED. THE MULTI-LEVEL PREIT-
wIGNER SCATTERING CPTIEN IS PROGRAMMED SO THAT NC ADDITIONAL DCP-
ID LER LINE SHAPE FUNCTICN EvALLATICNS ARE RECUIREE WEEK THIS OPTION
IS USED.

	

9.	 RELATED AND AUXILIA R Y PROGRAMS - THE FSCP2 (UNCOCUmENTEC) AND THE
FASCnP CODES ARE EARLIER vERSIENS OF THE FSOP3 CEDE.

9. STATUS - ABSTRACT FIRST DISTRIBUTED JULY 1966.
IBm7044 VERSION OF FASDOP SUBMITTED FEBRUARY 1966,

DELETED AUGUST 1972.
UNIVAC1108 VERSION CF FSDP3 SUPPITTEE AUGUST 1972.

10. REFERENCES - D. R. MATHEWS, FSCP3, A COMPUTER PRCGRAm FOR ComPuT-

INC, CROSS SECTIONS FROM RESONANCE PARAMETERS, GULF-CA-Al2052,
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10. REFERENCES (CCNTIKUEC)
APRIL 5, 1577.

C. A. STEVENS, EASDOP, A FUTRAN IV CCmFuTEF PROGRAM
ECR COMPUTING CRCSS SECT ICNS FROM RESONANCE PARAMETERS, CAMD-6562,

AUGUST 9, 19E5.

11. MACHINE RECUIRE m ENTS — 50,511 CECIPAL ‘NCPCS FOR CATA STCRACE PLUS

79 0 5 WORDS FOR INSTPUCTICNS, A CROSS SECTICN CLTPUT TAPE IS
CPTIONAL, ANC 2 SCRATCH FILES (TARE CR [RUM) ARE REQUIREC.

12. PROGRAMMING LANGUAGE USEC — FORTRAN V

13. OPERATING SYSTEM CR MCNITCR UNCER	 PRCCRAm IS EXECUTEC —

EXEC-8.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRMATICN OR RESTRICTIONS —
NO UNUSUAL PROGRAMMING TRICKS ARE USEC. 	 THE PRCCRAm STRLCTURE
CCNSISTS OF A MAIN pRCCRAM (ESCP3) ANC FIVE SUBROUTINES (FSCP,
UPON, REVERS, OP(JN, AND DELTo). 	 ARRA), FCLIVALENC1NC IS USEC CNLY
FCR THE PUNCHEC OUTPUT SUBROUTINE ()PUN.	 SLBRCLTINE CELTm CALLS A
SYSTEM ROUTINE NAMED TICKER bkHICH RETURNS THE TIME OF cAY IN UNITS
OF 1/60 OF A SECOND.	 FOR A GIVEN ORBITAL ANGULAR MOMENTUM L, CNLy
RESONANCES WITH THE SAME CCPAPCUNC NUCLEUS SPIN J (AND HENCE THE
SAME STATISTICAL FACTCR GJ) ARE ALLC6EC TC INTERFERE. 	 THIS MEANS
THAT, IN CASES IN WHICH AN AVERAGE VALUE CF THE SPIN J HAS BEEN
USED FOR CERTAIN RESCKANCE LEVELS BECAUSE OF INSUFFICIENT EXPERI -
MENTAL DATA, ALL SUCH LEVELS MILL INTERFERE AMONG THEMSELVES WHEN
THE MULTILEVEL BREIT—wIGNER SCATTERING OPTION IS USEC.

15. NAME AND ESTABLISHMENT OF ALTHCR —
C. R. mATHERS
GULF GENERAL ATCMIC CCP0PANY
P. O. BOX 6C8
SAN CIECC, CALIFORNIA	 52112

16. MATERIAL AvAILABLE — MAGNETIC TAPE TRANSMITTAL
SOURCE CFCK (1063 CARDS)
SA M PLE PROBLE M (94 CAPES)
CONTROL INFORMATION (25 CARDS)
REFERENCE REPCRT, CULF—CA—Al2052

17. CATEGORY — A
KEYWORDS — RESCNAKCE CROSS SECTIONS, BREIT—wIGNER, MULTILEVEL,

SCATTERING, FSOP2 CODES, FASDCP COCES
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1. NAME OR DESIGNATION OF PROGRAM - WAMPUM

2. COMPUTER FIR WHICH PRCGRAM IS CES1GNEC AND OTFERS UPCN WHICH
IT IS OPERABLE - I8M7044, C006600

3. DESCRIPTION CF PRCBLEN OR FUNCTION - TI-IS PROGRAM CALCULATES FUEL
CYCLE COSTS CiN A DETAILED BASIS, USING RESULTS OF NUCLEAR
DEPLETION CALCULATIONS AND CERTAIN SPECIFIED ECONOMICS
ASSUMPTIONS. THE PUPPCSE IS TC PRCVICE A MEASURE OF PERFORMANCE
FOR COMPARING OR OPTIMIZING FUEL CYCLES ANC ASSCCIATED REACTOR
CORE ANC FUEL ELEMENT CHARACTERISTICS.

4. METHOD OF SOLUTION - WAMPUM EGLICWS A PROCEDURE SIMILAR TO TI-AT
CUTLINFD IN GUIDE TO NUCLEAR POWER COST EVALUATION, 1I0-7025,
VOLUME 4, WITH SCME MCDIFICATICN 7C PRCV ICE MORE GENERALITY IN
APPLICATION.

5. RESTPICTICAS ON THE COMPLEXITY CF THE PROBLEM -

	

6.	 TYPICAL RUNNING TIME - LESS TI-AN 1 MINUTE IS REQUIRED.

7. UNUSUAL FEATURES OF THE PROGRAM -
(A) BOTH GOVERNMENT ANC PRIVATE FUEL ChNERSHIP CCNSIDERED.
IBI	 CAPITAL COSTS OF FUEL CYCLE CPERATIONS ARE EVALUATED

DIRECTLY, BY APPLYING AN INTEREST RATE TC THE
FABRICATION CCST ANI INVENTORY VALUE, AND IMPLICITLY,
BY HOLDING CONSTANT THE PRESENT VALUE CE FACE CCST ITEM
OVER THE IRRACIATION PERIOD.

(C) pRcvisum IS MADE FOR DISTINCU1SFING BETWEEN FEC ANC
BRED FUEL.

(D) TWC FUEL PARTICLE TYPES FAVINC CIFFERENT ENRICHMENTS
CAN BE ACCUMMOOATED WHICH PERMITS CALCULATIONS
INVOLVING SEGREGATED FUEL.

8. RELATED AND AUXILIARY PROGRAMS - REVISED GAD (ACC ABSTRACT 223)

	

Q.	 STATUS - ABSTRACT FIRST DISTRIBUTED' JULY 1966.
IBM7044 VERSION SUBMITTED FEBRUARY 1966.
CCC6600 VERSION SUBMITTED APRIL 1973.

10. REFERENCE - F. W. TOOT AND J. R. TRIFLETT, A GENERAL FUEL CYCLE
ECONCMICS CODE, GA-5316, OCTOBER 27, 1565.

11. MACHINE REQUIREMENTS - 32K 18M7044, 	 TAPES (INPUT, CUTPUTI

SYSTEM)

12. PFOGRAMMINC LANGUAGE USED - FERTRAN IV

13. CPERATING SYSTEM CR MCKITCR UNCER WI- ICI- PRCGRAM IS EXECUTEC -
I8M7040/7044 OPERATING SYSTEM (16/32K), VERSICN 9, SCCPE 3.3

(CDC6600).
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14. ANY CTHER PROGRAMMING OR OPERATING INFORMATICK OR R ESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHCRS -
7044	 F. W. TOOT AND J. R. TRIPLETT

GULF GENERAL ATOMIC INCORPORATED
P. 0. BOX 6C8
SAN DIEGO, CALIFORNIA 92112

6600	 FRANK D. TYSON
TECHNICAL COMPUTER SERVICES
UNITEC ENGINEERS AND CONSTRUCTORS, INC.
1401 ARCH STREET
PHILADELPHIA, PENNSYLVANIA 	 19105

1E.	 MATERIAL A n4AILABLE -
SCURCE DECKS (7044-1009 CARDS, E6CC-1C1S CARDS)
SAMPLE FRCBLEMS (7044-62 CARCS, 6600-62 CARES)
REFERENCE REPORT

17. CATEGORY - 0

KEYWORDS - FUEL CYCLE ECONCMICS, CEFLETICN, PERFCRMANCE, FUEL
ELEMENTS, REVISEC CAC CODES
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8. PELATFu AND AUXILIA R Y okcGPA 0S -

STATUS - ABSTRACT FIRST OISTPIRUTED APRIL 1567.
C0C3600 VEPS ION SUBMITTED JUNE 1966, SAMPLE PROBI FM r XE-

CUTED BY ACC.

10. RE R FRENCES - A. DE you:9, K. G. PORGES AN C. JENSEN, CPmPoyFc
CO9C FOR REUJLTIUN OF COINGIDPICE COUNTING rATA, INTEFNATIrNAL
JOURNAL OF APPLIED RADIATION ANC ISCTOPFS, VOL. 17, 1966.

G. JENSFN, GOING, FOR REnucticK OF COINCIDENGF (- DONT-
IN . , DATA, ANL PRUGRAM LIBRARY REPORT 1198/PP-258, JU7E S, 1966.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LAAGUAGE USEC - FORTRAN 63

13. OP =.PATING SYSTEM JP MONITOR UNDER WHICH P ,O- GRAM IS EXECUTED -
SC WE.

14. A NY OTHER PRUGRAmMING OP CP r0 ATING INFORMATICN OR RESTRICTYDNS -

15. .AME AND ESTABLISH m ENT CF AUTHORS -
A. nE VOLPI, K. G. PORGES, AND G. JINSEN
ARGONNE NATIONAL LABORATOEY
9700 SOUTH CASS AVENUr
ARGONNE, ILLINCIS 60439

16. MATERIAL AV4IL46LE -
SJURCE DECK (3600-416 CARDS)
BINARY DECK (3600-217 CARDS)
SAMPLE PROBLEM (3600-31 CARDS)
REFERENCE REPORTS

17. CATEGCKY - 0
KEYWORDS - LOINCIDENCC m ETH10S, STATISTICS, CECAY MEASUPEmrNTs,

DATA PROCESSING
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1. NAME OR DESIGN A TION OF PROGRAM - LASER

2. COMPUTER FIR WHICH PRCGRAm IS CESICNED AND OTHERS UPCN WHICH
IT IS nPERARLE - IBm7094,36C/370

3. DESCRIPTION CF PRCBLEN CF FUNCTION - LASER IS BASED CN MODIFIED
VERSIONS OF THE SLOOKG-DCwN PROGRAM muFT AND THE THERMALIZATION
TRANSPORT THEORY PROGRAM THERMOS, AND PERFORMS A CALCULATION OF
THE NEUTRON SPECTRUM IN A UNIFORM LATTICE MADE UP OF CYLINDRICAL
ROCS, aArcING, AND SURRCuNDING mCDEPATOR. 	 THE THERMAL CUTCFF IN

LASER IS 1.855 EV.	 THE PREGRAm PERFORMS A BURNuP CALCULATION FOR
THE LATTICE.	 THE SPATIAL DISTRIBUTICN CF BURNuP WITHIN THE FUEL
RODS IS EXPLICITLY CALCULATED. THE PROGRAM WILL, AT OPTION,
ACCOUNT FOR ALL NCN-LINEARITIES ANC MUTUAL CCKNECTIONS IN THE SYS-
TEM OF BURNUP EQUATIONS.	 THIS CALCULATICK ACCCUNTS FER THE VARIA-
TION OF THE NEuTRCN FLUX IN SPACE ANC ENERGY DURING EACH TIME-
STEP.	 A BUCKLING AND A BORcN PCISCN SEARCH (CRITICALITY SEARCH)
ARE PROVIDED AS OPTIONS. OUTPUT INCLUDES EDITS IN THE ENERGY
RANGE ZERO LESS THAN CR EQUAL TO E LESS THAN OR EQUAL TO 0.625 EV.

4. METHOD OF SOLUTION - THE METHODS USED IN SCLVINC THE NEUTRON
TRANSPORT EQuATICK ARE ESSENTIALLY THOSE UTILIZED BY THE MuFT AND
THERMOS PRCGRAmS.	 THE NON-LINEAR EFFECTS IN THE BURN))) EQUATIONS
APE ACCOUNTED FOR BY COMPUTING THE RATE OF CHANGE CF THE NEUTRON
FLUX WITH TIME AND BY USING THE RuNGE-KUTTA NUMERICAL PROCECURE TO
RECOVER THE FLUX AS A FUNCTION CF TIME.	 THE CEPLETICN EQUATIONS
ARE SOLVED BY ASSUMING A POLYNOMIAL EXPANSION FOR EXPONENTIAL
FUNCTIONS.	 THE PRODUCTION AND LOSS CF CHAIN MEMBERS CURING IRRA-
DIATION ARE EVALUATED BY SIMPLE MATRIX ALGEBRA. 	 THE PRCCECURE
ALLOWS FOR A TIME-DEPENDENT FLUX, IN THE FOR), CF A POWER SERIES.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - THIS VERSION OF
LASER IS RESTRIC T ED TO ONE-DIMENSIONAL, CYLINDRICAL GEOMETRY. THE
mAximum NUMBER CF SPACE POINTS IS 14, ),ITH A mAxImum CF 5 SPACE
POINTS IN THE FUEL REGION. THE CODE IS RESTRICTED TI 4 MIXTURES
(FUEL, CLADDING, MODERATOR, ANC NON-ABSORBING HEAVY SCATTERER).
THE MODERATOR CAN BE EITHER LIGHT WATER (NELKIN CR FREE GAS SCAT-
TERING KERNEL), OR HEAVY WATER (NELKIN SCATTERING KERNEL). 	 THE
CLADDING MATERIAL CAN BE STAINLESS STEEL, ALOPINUM CP ZIRCALLOY-2.
THE FUEL CAN B F A METAL, OXIDE OR CERPET.	 THE EPITHERMAL AND EAST
ENERGY RANCES INCLUDE 50 ENERC y GROUPS. THE THERMAL RANGE IN-
CLUDES 35 ENERGY GROUPS. ONLY THE U235 CHAIN (ThRCUCH U236) AND
THE U238 CHAIN (THROUGH PU242) ARE AVAILABLE IN THE CODE.	 THE
FISSION PROCUCTS ARE SEPARATED INTO XE135, THE DIRECTLY PRODUCED
Sm149, AND ALL OTHER FISSION PRODUCTS LUMPED INTC ONE PSEUDO FIS-
SION PRODUCT. THE CRCSS SECTIONS FOR THE LUMPED FISSION PRCOLCTS
ARE REPRESENTED BY POLYNOMIALS IN THE BURNUP. THE SPATIAL DIS-
TRIBUTION OF U238 RESONANCE CAPTLRES WITHIN THE FUEL RODS IS
INPUT.

6. TYPICAL RUNNING TIME - THE GREATER PART OF THE LASER EXECUTION
TIME IS CONSUMED BY THE THERMOS CALCULATICN. EXECUTION TIMES FOR
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6. TYPICAL RUNNING TIME (CONTINUED)
NO-BURNUP CASES ARE APPROXIMATELY 1-2 MINUTES WHEN TFE MAXIMUM
NUMBER OF SPACE POINTS IS SPECIFIFO.	 FCP A euRNuP PRCBLEm, ExECU-
TICN TIME IS 1-2 MINUTES WHEN THE LINEAR APPROXImATICN IS CHOSEN,
AND 4-6 MINUTES WHEN NON-LINEAR EFFECTS ARE INCLUCEC.

7. UNUSUAL FEATURES CF THE PROGRAM - THE PROGRAM PRCVIDES A COMPLETE
EDIT FOR THE LATTICE IN THE ENERGY RANGE ZERO LESS THAN CR EQUAL
TO F LESS THAN OR EQUAL TO TEN mEV, INCLUDING INTEGRAL CLANTITIES
AND HOMOGENIZED FEW-GRCUP CROSS SECTIONS. THE USER HAS A CHOICE
OF THERMAL NEUTRON SCATTERING KERNELS, RFSCNANCE SELF-SHIELCIAC
TREATMENTS, ANC CELL CRITICALITY SEARCHES. 	 A LINEAR AND A NON-
LINEAR TREATMENT CF THE EURNuP EQUATIONS ARE PROVICEC. 	 THE
DETAILED SPATIAL BURNuP DISTRIBUTICK WITHIN THE FUEL REDS IS TAKEN
INTO ACCCUNT.	 A BURNuP PRCBLFm CAN BE CONTINLED AFTER ANY TIME-
STEP, BY USING A SPECIAL INPUT COCK PUNCHED AFTER EACH TIME-STEP.

B. RELATED ANC AUXILIARY PROGRAMS - LIBP4 GENERATES THE THERMAL
LIBRARY TAPE.	 SIG' CCAvERTS, BY INTERPCLATICA, THE CROSS SECTION
DATA CORRESPGNDING TO A GIVEN ENERGY MESH TC CRCSS SECTICN CATA
SUITABLE ECP INPUT TO THE LIBP4 PROGRAM.

9. STATUS - ABSTRACT FIRST DISTRIBUTED APRIL 1967.
IBM7094 VERSION SUBmITTEC AUGUST 1966.
I9m360 VERSION SUBMI T TED FEBRUARY 1973. REPLACEC SEFTEm-

BEP 1973, SAMPLE PROBLEM EXECUTED BY ACC.

10. PEFERENCES - C. G. POKCELET, RuRNuP PHYSICS CF HETEROGENEOUS REAC-
TOR LATTICES, wCAP-6069, JUNE 1965.

C. G. PONCELFT, LASER - A DEPLETION PROCRAm FoR LAT-
TICE CALCULATIONS BASEC ON mLFT AND THERMOS, WCAP-6073, APRIL
1066.

LASER, ACC NO. 249.360, ACC PROGRAMMING NCTE 74-7,
OCTOBER 1973.

11. MACHINE RECUIREHENTS - 32K IBm7054,70CO37094-II WITH OVERLAY TAPE,
LIBRARY TAPE, AND 3 SCRATCF TAPES. 	 150K IBm36C WITH LIBRARY TAPE
AND 2 SCRATCH UNITS.

12. PRCGRAmmINC LANGUAGES USED - FORTRAN Iv (IBm7C94,360), LIBRARY
(I p m7094) IN MAP

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTEC -
STANDARD IBM FORTRAN Iv PCNITCR (IBm7094), OS/360 (1B14360).

14. ANY CTHER PROGRAMMING OR OPERATING INFCRmATICN OR RESTRICTICNS -

15. NAME AND ESTABLISHMENT OF AUTHCRS -
7094	 C. G. PONCELET

ATcmiC POWER CIvISICNS
PWP PLANTS DIVISICN
WESTINGHOUSE ELECTRIC CCRPORATICN
P. C. BCX 355
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15. NAME AND ESTABLISFMENT CE AUTHOR(S) (CONTINUED)
PITTSBURGH, PENNSYLVANIA 15230

360	 C. E. CARSON
NUCLEAR ENGINEERING BRANCH
TENNESSEE VALLEY AUTHCRITY
303 PCWER BUILDING
CHATTANOOGA, TENNESSEE 37401

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (LASER 7094-5844 CARES, 360-7762 CARES, LIBP 7094-

422 CARDS, 360-385 CARDS, SIG1 7094-170 CARDS,
360-165 CARCS)

SAMPLE PROBLEMS (LASER 7094-17 CARDS, 360-15 (ARCS, LIBP 7094-
1498 CARDS, 360-1496 CARDS)

LIBRARIES (LASER 7094-2664 CARDS, 360-140 BINARY RECORDS)
LOAD MODULE LASER.LOAD (36C-320 BLCCKS)
CONTROL INFORMATICN (JCL 360-24 CARDS)
REFERENCE REPORTS AND ACC NOTE

17. CATEGORY -
KEYWORDS - SLOWING DC)4N, THERMALIZATICN, SPECTRA, LATTICES, DEPLE-

TION, 1-DIMENSIONAL, CYLINDERS, CRITICALITY SEARCHES,
LIBP4 CCOES, SIG1 CODES
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1. NAME OR DESIGNATION OF PRCGRAm - R101

2. COMPUTER FCR WHICH PRCGRAm IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CDC3600, IPm7094,360

3. DESCRIPTICN CF PRCBLEM CR FUNCTION - R101 SOLVES THE SPACE-INDE-
PENDENT, ONE-ENERGY GROUP REACTOR KINETICS ECUATIONS TO DETERMINE
TFE TIME VARIATION OF NEUTRON DENSITY GIVEN SPECIFIED INITIAL CON-
DITIONS.	 ANY OF FOUR FRCGRAmmEC REP P ESENTATIONS OF EXCESS REAC-
TIVITY CAN BE SELECTED.

4. METHOD OF SOLUTION - THE METHCC CF SCLUTICN WAS ORIGINALLY
DESCRIBED IN ANL-5577.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PRCBLEm -
MAXIMUM NUMBER OF DELAY GRCUPS = 2C

6. TYPICAL RUNNING TIME - APPROXIMATELY 360 CALCULATICNS PER SECONC
CAN BE PERFORMED ON THE CDC3ECC.

7. UNUSUAL FEATURES CF THE PRCGRAm - AN INTERRUPT FACILITY IS INCOR-
PcRATED WHICH PERMITS PARAMETER CHANGES AND EDIT CR TERMINATICN
WHEN A SPECIFIED VALUE CF A PARAMETER IS ATTAINED.

B.	 RELATED AND AUXILIARY PROGRAMS - R102 (ACC ABSTRACT 1681 IS THE
INVERSE PROGRAM.

9. STATUS - ABSTRACT FIRST DISTRIBUTED APRIL 1967.
C0C3600 VERSION SUB m ITTEC OCTOBER 1966, SAMPLE PROBLEM

EXECUTED BY ACC.
I8m7094 VERSION SUBMITTED NCvEmBER 1966.
Iem360 VERSION SUBMITTED FEBRUARY 1973, SAMPLE PROBLEM

EXECLTED BY ACC.

10. REFERENCES - J. J. KAGANCVE, REACTCR KINETICS, R101 AMC PROGRAM
1IRRARY REPORT, OCTOBER 7, 1964.

R. C. BRITTAN, SCmE p RCOLEmS IN THE SAFETY OF FAST

REACTORS, ANL-5577, MAY 1956.

11. MACHINE RECUIREMENTS -

12. PFOGRAmmINC LANGUAGES USED - FORTRAN E3 (CCC36C01 ANC FORTRAN Iv

IIBm7094,360)

13. OPERATING SYSTEM OR MONITOR LKDER %HIGH FROGRAm IS EXECUTEC -
SCOPE (C0C3600), IBSYS IIBM70C4), OS/3C IIBM360).

14. ANY OTHER PROGRAMMING OR OPERATING INFCRmATICN OP PESTRICTICNS -

15. NAPE AND ESTABLISHMENT CF AUTHORS -
160D,36C	 J. J. KAGANOVE

APPLIED MATHEMATICS DIvISICN
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15. NAME AND ESTABLISHMENT OF AUTHCR(S) (CONTINUED)
ARGCNNE NATICNAL LABORATORY
9700 SOUTH CASS AVENLE
ARGONNE, ILLINOIS 6C439

7094	 L. I. ORTENPERG ANC F. J. SIPUSF
WESTINGHOUSE ASTRONUCLEAR LABCRATCRY
F. C. BOX 10864
PITTSBURGH, PENNSYLVANIA 15236

16. MATERIAL AVAILABLE -
SOURCE PECKS (3600-439 CARDS, 7094-392 CARDS, 360-450 CARDS)
BINARY CECK (3600-165 CARDS)
SAMPLE PRCBLEMS (3600-36 CARCS, 7094-36 CARCS,360-36 CARDS)
REFERENCE REPORT, AMD PRCGRAN LIBRARY REPCRT

17. CATEGORY - F
KEYWORDS - SPACE-INDEPENDENT KINETICS, REACTIVITY
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I.	 NAME OR DESIGNATION CF PROGRAM - RSAC

2. COmPuTER FOR WHICH PROGRAM IS CESICNED AND OTHERS LPCN
IT IS OPERABLE - IBP36O

3. DESCRIPTION CF PROBLEM CR FUNCTION - RSA(' GENERATES A FISSICK PRO-
DUCT INVENTORY FROM A GIVEN SET CF REACTCR OPERATING CONCITICNS
INC THEN CCMPuTES THE EXTERNAL GAMMA DOSE, THE OFPCSITICN GAMMA
DOSE, AND/CR THE INFALATICN-INGESTION CCSE TO CRITICAL BODY ORGANS
AS A RESULT OF EXPOSURE TO THESE FISSICN PRCOUCTS.	 PROGRAM OUTPUT
INCLUDES REACTOR OPERATING HISTORY, FISSION PRCDLCT INVENTORY,
DOSAGES, AND INGESTICN PARAMETERS.

4. METHOD CF SOLUTION - THE FISSION PROCUCT INVENTORY GENERATED BY
THE REACTOR OPERATING CCNCITIONS ANC THE INVENTORY REMAINING AT
VARIOUS TIMES AFTER RELEASE ARE COMPUTED USING THE ECuATICNS cE
%N. PuRINSON IN JOURNAL CE CHEMICAL PEYSICS, 'CL. 17, PAGES 542-
547, JUNE 1949.	 THE EXTERNAL GAMMA CCSF INC THE CEPOSITICN GAMMA
nnsi ARE CALCULATED BY DETERMINING DISINTEGRATICK RATES AS A FUNC-
TICN OF SPACE AND TIM E AND THEN INTEGRATING USING HERmITES NUMERI-
CAL TECHNICUES FOP THE SPATIAL DEPENDENCE.	 THE INFALATICN-INCES-
TION onsE TS DETERMINED BY THE TYPE AND CUANTITY OF ACTIVITY
INHALED ANC THE BIOLOGICAL RATE CF CECAY FCLLOWING INHALATION.
T HESE QUANTITIES ARE INTEGRATED wITH RESPECT TO TIME IC COTAIN THE
CCSACE. TEE INGESTION DCSE IS RELATED TO THE INHALATION DOSE BY
AN INPUT CCNSTANT.

5. RESTRICTIONS CK THE COMPLEXITY OF THE PROBLEM

6. TYPICAL RUNNING TIME - ABOUT 6 MINUTES ARE RECUIREC TO RUN BOTF.
SAMPLE PRCPLEMS.

7. UNUSUAL FEATURES OF THE PROGRAM -

R .	 RELATFC ANC AUXILIARY PRCGRAPS -

R.	 STATUS - ABSTRACT FIRST DISTRIBUTED APRIL 1967.
I8M7040 (PAP) VERSION SUBPITTEC JANUARY 1967, DELETED

AUGUST 1968.
TBP7040 (FORTRAN) VERSION SUBMITTED ALGLST 1968, DELETED

JULY 1972.
IBM360 VERSION SUBMITTED JULY 1972, SAMPLE FRCBLEM EXE-

CUTEC BY ACC.

10. REFERENCES - R. L. COATES AND N. R. HORTCA, RSAC - A RACICLCCICAL

SAFETY ANALYSIS COMPUTER PROGRAM, 100-17151, MAY 1966.
L. C. RICHARDSCN, USERS MANUAL FOR FORTRAN VERSION OF

RSAc, A RADIOLOGICAL SAFETY ANALYSTS COMPUTER PROGRAM, ICC-17261,
PAY 1968.

11. MACHINE RECUIREmENTS - 190K BYTES AND 1 TAPE CRIVE
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12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM CR MONITOR UNDER WI-IC)- PRCGRAm IS EXECUTED -
OS/360.

14. ANY OTHER PROGRAMMING CR OPERATING INECRNATICN OR RESTRICTIONS -

15. NAME AND ESTAOLISFMENT OF AUTHOR -
L. C. RICHARCSCN
AEROJET NUCLEAR CORPORATION
P. C. BCX 1845
IDAHO FALLS, ICAHC 83401

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECK (2344 CARDS)
SAMPLE PROBLEM (965 CARDS)
CCNTROL INFORMATION (JCL 63 CARDS)
LOAD MODULE (120 BLOCKS)
REFERENCE REPORTS

17. CATEGORY - G
KEYWORDS - RADIOACTIVITY, CCNTINUOuS RELEASE, INSTANTANEOUS

RELEASE, FISSICN PRODUCTS, ATmCSPFERE, DOSE RATES
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NAME OR DESIGNATION OF PROGRAM - PD07

COMPUTER FOR WHICH PRCGRAM IS CESIGNEC AND CTHERS UPON WHICH
IT IS OPERABLE - CDC66CO, I8M36C

DESCRIPTION CF PROBLEM CR FUNCTION - PCC7 SCLVES FEW-GROUP NEUTRON
DIFFUSION-DEPLETION PROBLEMS IN ONE, TWO, AND THREE ClmENSICNS.
ADJCINT SOLUTIONS ARE ALSO AVAILABLE ANC TWO CVERLAPPING THERMAL
GROUPS MAY BE USED IN ONE ANC TwC-DIPENSICKAL PROBLEMS. EITHER
00INTwISE CR RFGIONWISE DEPLETION MAY BE PERFORMED USING THE HAR-
mENY DEPLETICK SYSTEM. THE CECPETRY MAY BE RECTANGULAR, CYLINDRI-
CAL, OR SPHERICAL IN ONE DIMENSION, RECTANGULAR, CYLINDRICAL, OR
HEXAGONAL IN TWO DIMENSIONS, AND RECTANGULAR CR HEXAGONAL IN THREE
DIMENSIONS. ALL GFCPETRIES PRCVICE FCR vARIABLE mESF SPACING IN
ALL DIMENSIONS.	 ZERO FLUX, ?FRC CURRENT, ANC RCTATICNAL SYMMETRY
BCUNDARY CONDITIONS ARE AVAILABLE, ANC BOUNDARY vALLE PROBLEMS MAY
BE SOLVED BY SPECIFYING THE FLUX VALUES ON CNE CP MCRE ECuNCARIES.
THE BETTIS REVISFC P007 MAY BE USED TC ALSO SOLVE ADDITIVE FAST-
SOURCE AND SIMPLIFIED PL PROBLEMS AS WELL AS THE TiREF-CImENSIONAL
SYNTHESIS EIGENVALuE PROBLEM. CCNTRCL SEARCHES, THERMAL FEECBACK,
AND XFNCN FEEDBACK ARE CPTI(NAL. THE IBm26C ANC VERSION CAN BE
USED TO SOLVE THREE-DIMENSIONAL SYNTHESIS PROBLEMS.

RETHCD CE SOLUTION - CIFFERENCE EQUATIONS ARE CBTAINED AT EACH
POINT BY INTEGRATING THE DIFFERENTIAL ECuATICNS CVER AN APPROPRI-
ATE MESH ELEMENT. THE RESULTING EOLATIONS ARE THREE-POINT, FIVE-
POINT, AND SEVEN-PCINT IN ONE, TWO, ANC THREE DI MENSIONS EXCEPT
FOR HEXAGONAL GEOMETRY, WHERE THE NIPPER CF POINTS IS INCREASE( BY
TwC. THE GROUP NuATICNS ARE SOLVED USING A SINGLE-LINE CYCLIC
OHEBYSHEV SEMI-ITERATIVE TECHNIQUE ANC THE • SOURCE ITERATIONS ARE
ACCELERATEC BY A PROCEDURE BASED ON CHEBYSHEv POLYNOMIALS.

RESTRICTIONS CN THE COMPLEXITY CF THE PROBLEM - THE TOTAL NUMBER
OF GROUPS IS LIMITED TO 5. 	 THE PRCDUCT CF GRCuPS ANC PCINTS CAN-
NCI EXCEED 300,000 AND THE PLANE SIZE IN THREE-DIMENSIONAL PRCB-
IEMS IS RESTRICTED TO 8000 POINTS.	 FCP THE PETTIS REVISED PDC?
Six EQUATIONS MAY BE SOLVED WHEN THE FAST GRCLP TREATMENT IS SIM-
PLIFIED P3. THERE ARE VERY FEW FIXED CCNSTRAINTS ON SPATIAL PROB-
LEM SIZES.	 THE BETTIS REVISED PDC', HAS SUCCESSFULLY Fun EXPLICIT
THREE-DIMENSIONAL PROBLEM UP TO ABOUT 8CO3000 GRCLP PCINTS.
THREE-DIMENSIONAL SYNTHESIS PROBLEMS u p TC 15,000,000 GROUP POINTS
HAVE ALSO BFEN EXECUTED SUCCESSFULLY.

TYPICAL RUNNING TIME - THE RUNNING TIME IN HCURS MAY BE ESTIMATED
BY DIVIDING THE PRODUCT CF GROUPS ANC PCINTS BY 150000. TFE AC-
TUAL TIME PAY VARY WICELY FROM THIS ESTIMATE DLE EITHER TO SPECIAL
CONVERGENCE DIFFICULTIES OR TO THE CCPPLExIT y CF THE CEPLETIEN

FORMULATION. SAMPLE PROBLEM RUNNING TIME CP. THE 360/195 IS ABOUT

4 MINUTES.

UNUSUAL FEATURES OF THE PROGRAM -
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R. RELATED ANC AUXILIARY PROGRAMS - HARMONY TABLE SETS MAY BE INPUT
ON CARDS OR MAY BE OBTAINEC FROM A FILE GENERATED BY A CROSS SEC-
TION PROGRAM. ON REQUEST, P097 WILL PREPARE OUTPUT FILES CCN-
TAINING FLUX, CONCENTRATION, POWER, INTEGRAL, GECMETRY, AND SYN-
THESIS INTEGRAL DATA, AND THESE FILES MAY BE FURTHER PROCESSED IN
AUXILIARY PROGRAMS.	 THE BETTIS VERSION CF PDC7 USES THE NEW
BETTIS ENVIRONMENTAL ROUTINES, WHICH HAVE NOT YET BEEN RELEASED.
THE 84W VERSION USES THE Bah VERSION CF THE BETTIS ENVIRONMENTAL
ROUTINES (ACC ABSTRACT 47B).

9. STATUS - ABSTRACT FIRST C1STRIBUTED CECEMBER 1967.
C006600 (BETTIS) VERSION SUBMITTED MAY 1967, REPLACED BY

UPDATED VERSION JUNE 1971.
I8M360 (IBM) VERSION SUBMITTED FEBRUARY 1969, CELETEC

NOVEMBER 1971.
CCC6600 (BABCOCK ANC WILCCX) VERSION SUBMITTEC FEBRUARY

1970.
1E14360 (AEROJET NUCLEAR) VERSION SUBMITTED APRIL 1970,

REVISED APRIL 1971, REPLACED BY THIRD REVISION AUGUST
1972, REVISED MARCH 1973, SAMPLE PRCBLEM EXECUTED BY
ACC.

CDC6600 KRCKCS (BCEING) VERSION SUBMITTEC JULY 1973.

10. REFERENCES - W. R. CACWELL, P00-7 REFERENCE MANUAL, WARD-TM-678.
JANUARY 1967.

R. J. BREEN, O. J. MARLCWE, AND C. J. PFEIFER,
HfRMCNY - SYSTEM FOR NUCLEAR REACTOR CEPLETICN COMPUTATION,
WARD-TM-47B, JANUARY 1965.

OUTPUT FOR THE BETTIS CDC-6600 REVISED VERSION OF
PC07, 1971.

C. J. PFEIFER, P09-7 REFERENCE MANUAL II, WAPC-TM-
947(L), FEBRUARY 1971.

C. J. PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPORT, WARD-TM-668, JANUARY 1967.

INSTALLATION CF P00-7 ON THE CDC 6600 IN CONJUNCTION
WITH MODEL, CDC NOTE, 1971.

A. W. BROWN, J. A. MCCLURE, AND R. J. WAGNER, SUMMARY
OF P00-7 (IBM-360-370 VERSION) INPUT CATA REQUIREMENTS AND OPERAT-
ING PROCEDURES, ANCR-1061, MARCH 1972.

P00-7 TRANSMITTAL TAPE (ACC NO. 275.36CD), ANC NOTE,
1972.

R. J. WAGNER, OPERATIONAL NOTES FCR P00-7/14, ACC NC.
275.3600, ANC NOTE, 1972.

UPD, A PROGRAM TO UPCATE SOURCE CECKS, ANC NOTE
P01750.

NRTS ENVIRCKMENTAL SUBROUTINE MANUAL, ANC DOCUMENT,
DECEMBER 1972.

P007, ACC NO. R275.66000, ARGCNNE CODE CENTER PRO-
GRAMMING NOTE 74-16, DECEMBER 3, 1973.

11. MACHINE REQUIREMENTS - THE CENTRAL MEMORY SIZE FOR THE BETTIS VER-
SION MUST BE AT LEAST 64K ANC THERE MUST BE FOUR NON-SYSTEM DISKS,
EACH ON ITS OWN CHANNEL. THE 360 VERSION REQUIRES Al LEAST 400K
BYTES CF CORE ANC MODEL 2314 OR 3330 DISK PACKS.
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12. PROGRAMMING LANGUAGES USED - FORTRAN IV AND ASCENT (6600), FORTRAN
IV(H) AND PAL (360)

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAM IS EXECUTED -
SCOPE 3.0 (PETTIS REV.), SCOPE 3.1.6 (0.W 6600), OS/360(360), AND
KRONOS 2.0 (RCS 6600).

14. ANY OTHER FROGRAMMINO CR CPERATING INFORMATICN OP RESTRICTIONS -
THE REQUIRED SOFTWARE ENVIRCNmENT IS CESCRIBEC IN REFERENCE 5.
IT INCLUDES ROUTINES FOR PROGRAM LOADING, INPUT CCNVERSICN ANC
PROCESSING, STORAGE ANC RETRIEVAL OF PERMANENT FILES, SCRATCH
INPUT/OUTPUT, AND STORAGE ALLCCATICN. CALL REMARK IN SUBRCUTINE
CASENN REFERS TO A 6600 SYSTEM ROUTINE FOR DISPLAY CF MESSAGES ON
THE OPERATOR SCOPE.	 CALL TICK REFERS TC A 6600 SYSTEM RCUTINE FOR
LOGGING Joe TIME USED.	 SUBSTITUTE ROUTINES WILL BE REQUIREC FCR
USE OF THIS PROGRAM CN CTHER MACHINES.

15. NAME AND ESTABLISHMENT OF AUTHORS -
6600	 W. R. CACWELL ANC C. J. PFEIFER

WESTINGHOUSE ELECTRIC CORFCRATICN
BETTIS ATOMIC POWER LABORATORY
P. O. BCX 70
WEST MIF F LIN, PENNSYLVANIA	 15122

360	 R. J. CREASY
INTERNATIONAL BUSINESS MACHINES CCRFCRATICN
2670 HANCVER STREET
PALO ALTO, CALIFORNIA 94304

360	 R. J. WAGNER, J. A. MCCLURE, AND A. W. 1314CWN
COMPUTER SCIENCE BRANCH .
AEROJET NUCLEAR cnmPAnv
P. C. BOX 1845
IDAHO FALLS, IDAHO 83401

6600 114-1,

6600 KRCNOS

M. 1. CECH ANC R. W. MCCRANEY
CCNTRCL DATA CCRPCRATICN
G. P. POETSCHAT AND G. L. RUSSELL
THE BABCOCK • WILCCX CCmPANY
POWER GENERATION DIVISION
P. C. RCX 1260
LYNCHBURG, VIRGINIA 24505

F. M. KNOX
BOEING COMPUTER SERVICES, INC.
P. O. BOX 24346
SEATTLE, WASHINGTON Se124

16.	 MATERIAL AVAILABLE - RESTRICTED DISTRIBUTICN
MAGNETIC TAPE TRANSMITTAL (BETTIS 66O0-3 TAPES, (34.11

6600-2 TAPES, AEROJET 360-1
TAPE, (KS 66C0-1 TAPE)

SOURCE CFCKS (BETTIS 6600-51,497 CARCS, 13 .1W 6600-27,446 CARDS,
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16. MATERIAL AVAILABLE (CONTINUED)
AERCJET 360-38,258 CARDS)

UPDATE FILES (BOEING UPDATE OLOPL IF PDC7 6600-238 RECORDS,
UPDATE OLDPL OF BETTIS ENVIRCNMENTAL ROUTINES
6600-130 RECORDS, MCCIFY CPL CF PDO,MEN,CATLIST
6600-20 RECCRDS)

IBM 2314 LOAD MODULE (AERCJET PCS PDOTRNMT 360-1811 BLOCKS)
SAMPLE PRCBLE M S (BETTIS 6600-410 CARDS, AERCJET 360761 CARDS,

BI W 6600-E g CARDS)
AUXILIARY PROGRAMS (AERCJET PUFR 246 CARDS, P0001 41 CARDS,

PDOD 148 CARDS, PDOR 107 (ARCS, ['COL 53
CARDS, MISCELLANECUS 3127 CARCS)

FLUX FILES (AERCJET 360-137 BLCCKS)
SAMPLE PROBLEM OUTPUT LISTINGS (BETTIS 66CC-36 FACES, AEROJET

3t0-es PAGES)
REFERENCE REPORTS, ImAPC-TM-678, WARD-TR668, WAPC-TM-947(L),

ANCR-1061, NRTS MANUAL, AND NCTES

17. CATEGORY -
KEYWORDS - DEPLETION, DIFFUSION EOLATIONS, 1-DINENSICNAL, SLABS,

CYLINDERS, SPHERES, 2-DIMENSIONAL, HEXAGONAL, X-Y, RZ,
3-DIMENSIONAL,	 SYNTHESIS, FEU.-GRCUP, SEARCEES,
HARMONY COCESt UPD CODES, BUFE CODES, PDODI CODES, ROOD
conEs, POOR CCDES, PCOTL (ICES
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I. NAME OR DESIGNATION OF PROGRAM - SEALSHELL2 (onto)

2. COMPUTER FCR WHICH PRCGRAM IS CESICNEC ANC CTFERS UPON WHICF
IT IS OPERABLE - CDC66CC, IBM36C

3. DESCRIPTION OF PROBLEM CR FUNCTION - THE SEALSFELL2 PROGRAM CETER-
MINES STRESSES, STRAINS, DEFLECTIONS, AND REACTICNS IN A THICK
SHELL CF REVCLUTICN WITH AXISYMMETRIC LCADING. THE LOACING CON-
SISTS OF A TEMPERATURE DISTRIBUTICK, INSICE ANC CUTSICE PRESSURE
DISTRIBUTIONS, AND CIRCUMFERENTIAL FORCES AND MOMENTS APPLIED TO
THE MIDDLE SURFACE.	 THE SHELL IS LINEAR-ELASTIC WITH TENSILE,
BENDING, AND SHEAR STRAINS.

4. METHOD CF SOLUTION - THE SHELL IS DIVIDED INTO 2 TO 100 SEGMENTS.
EACH SEGMENT IS SUBJECTED TO 11 DEFERMATICK SHAPES, WHOSE MAGNI-
TUDES ARE CALCULATED BY THE PRINCIPLE CF VIRTUAL WORK. 	 THAT IS,
FOR SMALL VIRTUAL CHANGES IN MAGNITUDE, THE CHANGES IN STRAIN
ENERGY AND EXTERNAL WORK ARE DETERMINED. THEN ECUATING THE ENERGY
TO THE WORK GIVES A SET CF SIMULTANEOUS ECUATIONS WHICH MAY BE
SOLVED FOR THE MAGNITUDES.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA OF -
100 SEGMENTS
11 DEFORMATION SPARES PER SEGMENT

6. TYPICAL RUNNING TIME - EXECUTICN TIME IN AN IBM360/40 IS 0.7
MINUTES PER ELEMENT.

7. UNUSUAL FEATURES OF THE PROGRAM - THE GROGRAM WILL F!NCLE TFICK
SHELLS OF REVOLUTION, AS WELL AS THE USUAL THIN SHELL STRUCTURES.
AS DISCUSSED IN ADDENDUM I, AN OPTION ALLOWS THE REQUESTOR TO
INPUT INFLUENCE COEFFICIENTS CF THE FLEXIBILITY MATRIX OF ANY SEG-
MENT.	 THE COEFFICIENTS MAY PE FOR ANY AXISYMMETRIC STRUCTURE,
SUCH AS A TUBE SHEET IN A HEAT EXCHANGER.	 IN THIS WAY. CIFFERENT
BRANCHES OF SHELLS MAY BE CONNECTED TOGETHER. ANOTHER APPLICATION
IS To CCNDENSE A GROUP CF SEGMENTS INTO A SINGLE ELEMENT WHICH MAY
BE USED IN A SERIES OF PROBLEMS AND SC CUT DCWN PUNNING TIME CN
THE COMPUTER. ALSO, USING THE CONDENSED GROUPS CE SEGMENTS AS A
SINGLE SEGMENT ALLOWS THE USER TO SPECIFY MORE ELEMENTS IN THE
ANALYSIS OF A CRITICAL REGION IN THE SHELL.

8. RELATED AND AUXILIARY PROGRAMS - THE CCC6600 VERSION A USES THE
BETTIS ENVIRONMENTAL ROUTINES (ACC ABSTRACT 478).

9. STATUS - ABSTRACT FIRST DISTRIPUTEC CECEMPER 1967.
COC6600 VERSION A SUBMITTED AUGUST 1967, REVISEO JULY

1969.
T8M360 VERSICN SUBMITTEC JANUARY 1972, SAMPLE PROBLEM

EXECUTED BY ACC.
CCC6600 VERSION e SUFMITTEC NOVEMBER 1972.
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10. REFERENCES - C. M. FRIEDRICH, SEAL-SHELL-2r A CCMPUTER PPCGRAM FOR
THE STRESS ANALYSIS CF A THICK SFELL OF REVOLUTION WITH AXISYM-
METRIC PRESSURES, TEMPERATURES, AND DISTRIBUTED LCACS, WAPE-TM-
198, DECEMBER 1963, ADDENDUM I, APRIL 1967, AND ADDENDUM II,

JUNE 1969.
C. J. PFEIFER, CDC-66C0 FCPTPAN PROCROPMINC - BETTIS

ENVIRONMENTAL REPCFT, WAPC-TM-668, JANUARY 1967.
L. MCRAN, EXCERPT FROM WESTINGHOUSE TELE-CCNPUTEP

CENTER STANDARDS AND FACILITIES REPORT, 1965.
OCCUPENTATION DIFFERENCES PERTAINING TO WTSC VERSION

nF SEALSFELL2, WTSC NCTE, NCVEMBER 1972.

11. mACHINE RECUIREMENTS - 12K MEMORY ICCC6600I, 185K BYTES MEMORY
(IBM 36C)

12. PROGRAMMINC LANGUAGE USED - FCRTRAN IV

1 1 .	 OPERATING SYSTEM OP MONITOR LNDEP WHICH PPCGRAM IS EXECUTED -
SCCPE 2.0 ICCC66001 ANC CS/360 IIBM360).

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTICNS -
AN OPTICN IS INCLUDED IC PLCT THE SFELL GEOMETRY ON THE CDC280
M ICROFILM RECORDER WITH THE 660C VERSICK A CP EN TFE CALCCMP663
WITH THE 360 VERSICN. THE 6600 VERSION 8 INCLUDES AN OPTION FOR
A SHELL GEC m ETRY PLCT AND A STRESS PLCT CN EITHER THE CAL(CMP OR
TEE 04TAGRAPHIX PLOTTER USING THE WTSC PLCT PACKAGE CF SLBRCUTINES
WHICH ARE IN THE WTSC LIBRARY AND APE DESCRIBED IN REFERENCE 3,
BUT APE NOT INCLUDED IN THE SCURCE OFCK.	 THESE SUERCUTINES
INCLUDE PLcTI, PLOT2, PLOT3, LINE, RAISE, PRESET, WXACNV, WXLABL,
PSCHR, AND PDVICE.	 THE PROGRAM WILL PUN WITHCUT PLOTS IF THESE
SUBROUTINES ARE DUMMIED OUT.

15. NAME AND FSTABLISFMENT OF AUTHCRS -
6600A	 C. M. FRIFERICH

BETTIS ATOMIC POWER LABCPATORY
WESTINGHOUSE ELECTRIC CCRPCPATICN
P. O. BOX 79
WEST MIFFLIN, PENNSYLVANIA	 15122

360	 P. G. GARSIDE
STEARNS-PCCER INCORPORATED
700 SCUTH ASH
P. 0. BOX 5888
DENVER, COLCRACO 80217

6600B	 W. P. KUNKEL
MANACER, AP P LICATION SUPPER!
WESTINGHOUSE TELF-CCMPUTER SYSTEMS CCRPCPATICN
2040 ARDMORE BOULEVARD
PITTSBURGH, PENNSYLVANIA 	 15221

16. MATE R IAL AVAILABLE - RESTRICTED DISTRIBUTION
MACKETIC TAPE TRANSMITTAL
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16. MATERIAL AVAILABLE ICENTINUEDI
SOURCE CECKS (6600A-1999 CAWS, 360-2059 EA P OS, tf00B-2202

CARUS)
SAMPLE PREBLE M S (6600A-31 CARES, 360-31 CARDS, 6600B-31 CARDS)
SAMPLE FRCBLEM OUTPUT (25 SELECTEE PAGES/
REFERENCE REPORTS,	 APO-TM-398, ACDENDUR I, ADDENCIR II,

EXCERPT, ARC NCTF

17. CATEGORY - I
KEYWORDS - STRESSES, SHELLS, PRESSURE CISTRIBUTICN, TEMPERATURE

DISTRIBUTION, OEFCRMATICK, ELASTICITY
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15. NAME AND thSTABLISMmENT OF AuTHOF -
Y. D. NALTROFF
UULF GENERAL ATOMIC INCONPGRATEO
P. P. ROX 608
SAN DIEGO, CALIF1RNT4 92117

16. MATERIAL AVAIL46LE -
SOUkCE DECK 11108-358 (APOS)
REFERENCE REPoRT

17. CATEGORY - 6
KEYWORDS - ELASTIC SCATTERING CROSS SECTIGNS, HEXAGOKAL (ATTIC'S,

4NIS0TROPIC SCATTERING, AVERAGES
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1. NAME OR DESIGNATICN OF PROGRAm - PSEUCC

2. CCMPL(TER FIR WHICH pRCCRAm IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - LNIVAC1108, I8m360

3. DESCRIPTION CF PROBLEM OR FUNCTION - RESONANCE PARAMETERS ARE CON-
STRUCTED FROM AVERAGE NUCLEAR PROPERTIES IN TEE RESOLVED RESONANCE
REGION.

4. mETHCD CF SOLUTICK - RANDOM SAMPLING TECENIQUES ARE USED TO SELECT
FROM ASSUMED DISTRIBUTION FUNCTICNS FIR LEVEL SPACINCS AND WICTES.

5. RESTRICTICNS ON THE CCMPLEXITY CF THE PRCBLEm - MAXIMA OF -
500 LADDERS

4000 PESCNANCES PER LADDER

6. TYPICAL RUNNING TIME - 9 SECCNDS APE RECUIREC FOP [NE LADDER OF
1248 RESCNANCES.

7. UNUSUAL FEATURES CF THE PROGRAM -

8. RELATED ANC AUXILIARY PRCGRAmS - OUTPUT CATA MAY BE PREPARED FOR
THE GAm2, CAROL (ACC ABSTRACT 219), CP GAF (ACC ABSTRACT 316) PRO-
GRAMS.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1967.
UNIVAC1108 VEPSICN SUBMITTEC JULY 1967.
IRm360 VERSICN SUBMITTED JUNE 1969, SAMPLE PROBLEM EXE-

CUTEC BY ACC.

10. REFERENCE - P. W. DYCS, CCNSTRUCTICIA CF STATISTICAL RESONANCES IN
TEE UNRESOLVED RESONANCE REGION, THE PSEUDO CCDE, GA-7136, MAY 26,
1966.

11. MACHINE RECUIREMENTS - 15K MEMORY

12. PROGRAMMING LANGUAGE USED - ECRTRAN IV

13. OPEPATING SYSTEM CP MCNITCR UNDER WEICN PROGRAM IS EXECUTED -
EXEC II (UNIVAC1108), OS/360 (IBM360).

14. ANY LINER PROGRAMMING CR CPERATINC INFCRMATICN OR RESTRICTIONS -
THE oSER CAN CHOCSE EITHER TwC OR THREE CHREES OF FREEDCM FCR THE
CISTRIBUTICN UP F ISSION WIDTHS.

15. NAME AND ESTABLISHMENT OF AUTHCRS -
1108	 D. MATHEWS

GULF GENERAL ATOMIC INCCPPORATED
P. C. BCX 6CR •
SAN DIEGO, CALIFORNIA 92112

160	 L. GARCIA CE VIEDMA
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15. NAME AND ESTABLISHMENT OF AUTHOR(S) (CONTINUEC)
NEA COMPUTER PRCGRAP LIBRARY
ISPRA, ITALY

16. MATERIAL tOakILABLE -
SOURCE DECKS (1108-3?6 CARDS, 360-318 CARDS)
SAMPLE FPCBLEMS )1108-6 CAPCS, 360-6 CARDS)
REFERENCE REPORT

17. CATEGORY - A
KEYWOROS - RESOLVED REGION, RESCNANCE PARAMETERS, STtTISTICS,

INPUT DATA PREPARATION
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I. NAME OR DESIGNATION OF PROGRAM - MARS

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - I8M7094

3. DESCRIPTION OF PROBLEM OR FUNCTION - MARS PERFORMS A COUPLED NEU-
TRONICS-HYDRODYNAMICS CALCULATION FOR A FINITE CYLINDER CORE WITH
CONCENTRIC REGIONS OF DIFFERENT COMPCS1TIONS AND CHARACTERISTICS
TC OBTAIN THE TIME-DEPENDENT ENERGY RELEASE THAT RESULTS FROM THE
INSERTION OF REACTIVITY ACCORDING IC A PRESCRIBED PROGRAM. THE
BASIC USE FOR THIS PROGRAM IS FOUND IN ANALYSIS OF FAST REACTOR
CORE COLLAPSE ACCIDENTS. THE REACTIVITY CHANGES DUE TO MATERIAL
DISPLACEMENT IS DETERMINED BY THE USE OF PERTURBATION THEORY AND
THE PRESSURE GENERATION FOR THE HYDRODYNAMICS CALCULATION IS DE-
TERMINED BY THE THE USE OF AN EXPONENTIAL FORM FOR THE SATURATED
VAPOR PRESSURE CURVE. THE DOPPLER EFFECT IS DETERMINED BY THE USE
OF A FLEXIBLE T**(-N) FORM WHERE N IS A PARAMETER THAT IS SPECI-
FIED AT THE TIME OF EXECUTION. THE EXTERNAL REACTIVIT y INSERTION
CAN BE IN THE FORM OF A STEP, A LINEAR RAMP OR A PARABOLIC RAMP,
WITH A LIMIT ON THE AMOUNT OF REACTIVITY WHICH CAN BE INSERTED
BEING A DEFINABLE QUANTITY. TABULATED VALUES OF THE POWER AND
MATERIAL WORTH DISTRIBUTIONS ARE ACCEPTED AS INPUT.	 THE CHARAC-
TERISTICS OF EACH REGION (DENSITY, SPECIFIC HEAT, DOPPLER COEFFI-
CIENT, EQUATION OF STATE, GEOMETRIC LIMITS) ARE SPECIFIED INDE-
PENDENTLY FUR EACH REGION TO PROVIDE FLEXIBILITY IN THE TREATMENT
OF CORES OF UNUSUAL CONFIGURATION. THE NEUTRON KINETICS CALCULA-
TIONS ARE DONE WITH A POINT REACTOR MODEL AND DELAYED NEUTRONS ARE
USED.

4. METHOD OF SOLUTION - THE APPROXIMATE HYDRODYNAMICS EQUATIONS AND
THE NEUTRON KINETICS EQUATIONS ARE SOLVED BY THE RUNGE-KuTTA
METHOD. THE FEEDBACK REACTIVITY DUE TO MATERIAL MOTION IS CALCU-
LATED By SIMPLE NUMERICAL SUMMATIONS TO APPROXIMATE SURFACE AND
VOLUME INTEGRALS.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEm - MAxINA OF -
6 REGIONS
6 DELAYED NEUTRON GROUPS

6. TYPICAL RUNNING TIME - 5 MINUTES ARE REQUIRED WHEN 2 REGIONS ARE
USED AND THE PROBLEM IS STARTED FROM DELAYED CRITICAL.

7. UNUSUAL FEATURES OF THE PROGRAM - MARS WILL SOLVE THE SEVERE
EXCURSION PROBLEM IN AN R-Z GEOMETRY FOR A CYLINDRICAL CORE WITH
AS MANY AS 6 REGIONS.

8. RELATED AND AUXILIARY PROGRAMS - THE RUNGE-KuTTA SuBFOUTINE SPOE0
(GENERAL MOTORS) IS USED.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1967.
IBM7094 VERSION SUBMITTED AUGUST 1967.



455

ACC ABSTRACT 298	 03/72

15. NAME AND ESTABLISH M ENT OF AUTHOR(S) (CONTINUED)
GULF GENERAL ATOMIC INCORPORATED
P. C. BCX 608
SAN DIEGO, CALIFORNIA C2I12

6600 AUTHOk
D. W. DRAwBAuGH
WESTINGHOUSE ELECTRIC CORPCRATION
ASTRONUCLEAR LABORATCRY
Box 10864
PITTSBURGH, PENNSYLVANIA 15236

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL (4 TAPES)
SOURCE DECKS (GGC4 1108-11,567 CARDS, wTrG 1646 CARDS, MAKE

1033 CARDS, MST 463 CARDS, PRINT 769 CARDS, MIXER
500 CARDS, mGT3 251 CARDS, SPRINT 334 CARDS,
COMBIN 479 CARDS, DCP 927 CAPCS, GGC4 6600-
11,504 CARDS)

SA M PLE PROBLEMS (GGC4 1108-38 CARDS, 6600-38 CARDS)
FAST LATA TAPE (60 NUCLIDES - TAPE 2 - 1108-2772 BINARY

RECORDS, 6600-1703 BINARY RECORDS)
FAST DATA TAPE (151 NUCLIDES - TAPE 3 - 1108-7362 BINARY

RECORDS, 6600-4436 BINARY RECORDS)
THERMAL DATA TAPE (222 NUCLIDES - TAPE 4 - 1108-2854 BINARY

RECORDS, 6600-1539 BINARY RECORDS)
REFERENCE REPORTS AND NOTES

17. CATEGORY - B
KEYWORDS - MULTIGROuP CROSS SECTIONS, AVERAGES, FAST, THERMAL,

SPECTRA, DOPPLER BROACENING, DAM- OFF CORRECTION, ANGU-
LAR DISTRIBUTION, RESONANCE PARAMETERS, MAKE CODES,
MST CODES, PRINT CODES, MIXER CODES, wTFG CODES, mG73
CODES, SPRINT CODES, comeiN CODES, DOP CODES
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1. NAME OR DESIGNATION OF PRCGRAP - LIGN4

2. COMPUTER FCR WHICH PRCGRAM IS DESIGNED ANC OTEERS UPON WHICH
IT IS OPERABLE - CDC6600,76CC, UNIVAC 11Ce

3. DESCRIPTICN OF PRIBLEm CR FUNCTION - LICN4 IS A COMPUTER PROGRAM
FOR CALCULATING ONE, TWO, DR THREE DIPENSICNAL TRANSIENT AND
STEADY-STATE TEMPERATURE DISTRIBUTIONS IN REACTCR AND REACTOR
PLANT COmPCNENTS.	 IT IS USED PRIMARILY FIR TIERmAL-STRUCTURAL
ANALYSES. IT UTILIZES FINITE DIFFERENCE TECHNICUES WITH FIRST-
ORDER FORWARD DIFFERENCE INTEGRATION AND IS CAPABLE CF HANDLING
A WIDE VARIETY OF BOUNCING CINDITICKS.

HEAT TRANSFER SITUATIONS ACCOMMODATED INCLUDE FORCED AND FREE
CONVECTION IN eCTH RECUCEC AND FULLY-AuTCmATEc TEMPERATURE DEPEN-
DENT FORMS, COOLANT FLOW EFFECTS, A LIMITED THERMAL RADIATICK
CAPABILITY, A STATICNAR y OR STAGNANT FLUID GAP, A DUAL DEPENDENCY
(TEMPERATURE DIFFERENCE AND TEMPERATURE LEVEL) FEAT TRANSFER, AN
ALTERNATIVE HEAT TRANSFER MODE COMPARISON AND SELECTION FACILITY
COMBINED WITH HEAT FLUX DIRECTICK SEKSCR, AND ANY FORM OF TIME-
DEPENDENT BOUNDARY TEMPERATURES. 	 THE PRCGRAm, WHICH HANDLES TIME
AND SPACE CEPEKDENT INTERNAL HEAT GENERATION, CAN ALSO PROVIDE
TEMPERATURE DEPENDENT MATERIAL PROPERTIES WITH LIMITED NCN-ISG-
TRc p iC PROPERTIES.	 USER-ORIENTED CAPABILITIES AVAILABLE INCLUDE
TEMPERATURE MEANS WITH VARIOUS WEIGHTINGS AND A COMPLETE HEAT FLOW
RATE SURVEILLANCE SYSTEM.

4. METHOD CF SOLUTICN - THE MODELING IS BASED ON THE CONCEPT OF NODAL
POINTS CONNECTED B y ONE-DIMENSIONAL THERMAL CcrsCUCTANCE ECUATICNS
IN AS MANY AS SIX DIRECTIONS SIMULTANEOUSLY.	 THE EXPLICIT, cR
FIRST FORWARD DIFFERENCE mETHCC, IS TEEN USED TO OBTAIN THE SOLU-
TIONS To THESE EQUATIONS FOR THE THREE-01mEN5ICNAL FIELD. THE
TEMPERATURE CHANGE FIR A SURFACE NOCF IS CALCULATED B y APPLYING
THE OHMS LAW ANALCG y FOR HEAT FLOW IC A NODE WITH NC CAPACITANCE.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - DYNAMIC ALLICATIoN
11*01 + 26*02 + 20*03 + 3*04 + 17*05 + 3*C6 + Si + S2 + S3 + s4
LESS THAN CP EQUAL TO 24500

VARIABLE NUMBER CF EXTERNAL CONNECTIONS (01)
VARIABLE NUMBER OF INTERNAL NODES (C2)
VARIABLE NUMBER CE SURFACE NODES (C3)
VARIABLE NUMBER CF BCUNCAP y NICES (C4)
VARIABLE NuMRER OF COOLANT NODES (05)
VARIABLE NUMBER CF INTERFACE NODES (061
S1=STORAGE FOR TEMPERATURE MEANS AND CIFFERENCES
S2=STORAGE FOR HEAT FLOW SUBROUTINE
S3=STORAGE FOR CONVECTIVE FEAT TRANSFER CALCULATION
S4=STORAGE FOR VARIABLE LIBRARIES

USING INCREASED NODAL CAPABILITY FEATURE WITH ADMITTANCE MATRIX IN
ECS THIS ALGORITHM BECOMES--
11*01 + 10*02 + 4*D3 + 3*04 + 17*05 + 3*06 + Si + 52 + S3 + S4

15 MATERIALS
7*02. INTERNAL CONNECTIONS
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5. RESTRICTICKS ON THE CCmPLEXITY CE THE PRCBLEM (CONTINUED)
12 COOLANT CHANNELS (EACH WITH 4 SIDES PAXImUM)
77 PRINTOUTS
7 INTERNAL CCNKECTICNS PER INTERNAL NODE
6 SURFACE CONNECTIONS PER SURFACE NCCE
6 TYPES OF TEMPERATURE MEANS ANC DIFFERENCES SETS
10 GRAPHS (CDC6600,7600 ONLY)
1/ CURVES PER GRAPH (CDC6600,76CC CNC()
17 TYPES CF CUANTITIFS GRAPHAPLE (CCC660C,7600 ONLY)
4 sue—COOLED NUCLEATE PCILING REGIONS
5 TYPES OF HEAT FLO), PATE SETS

F.	 TYPICAL RUNNING TIME — THE PUNNING TImE Cts THE C006600 IS STPCNGLY
DEPENDENT CN THE NUMBER OF NODES, THEIR RELATIVE AND ABSOLUTE
SIZE, AND THE TIME RANGE CONSICEREC. TFE SAMPLE PROBLEM EXECUTES
IN ONLY A FEW SECONDS ON THE CDC6600. EXECUTICN CF THE UNIVAC1108
SAMPLE PROBLEM REQUIRES 5 SECONDS.

7. UNUSUAL FEATURES OF THE PROGRAM — SLBCCCLEC NUCLEATE OCILING MAY
BE CONSIDEPEC.	 HOWEVER, THIS CONSIDERATION IS LIMITED TO WATER.

B. RELATED AND AuXIIIAR y PROGRAmS — SUPPORT PROGRAMS INCLUDE THE PLI
SERIFS CF FREPPOCESSCRS FOR SELECTEC GECmETRIES, THE GRAPL
GRADIENT PLOTTER, HCAL2, WHICH EVALUATES FEAT TRANSFER CCEFFI-
CIENT EQUATIONS FOR SELECTED CONDITIONS, AND CCNLI, WHICH RENUM-
BERS INPUT rATA AND INSERTS SPARE NOCE NUMBERS OF T. DIFFERENT
KINDS TO PERMIT CONSOLIDATION OF GECPETRY INPUT FOP ENTRY INTo A
LARCE PROBLEM. LION SUPEPCFOES EARLIER IBM704 AND PHILCC 2000
PROGRAMS CtLLEC TIGER.

9. STATUS — APSTRACT FIRST DISTRIBUTED CECEmBER 1967.
COC6600 VERSICN SUBmITTEC OCTCBER 19F7, REPLACEC BY FIRST

REVISION AUGUST 1968, REPLACED EY SECCNC REvISIGN
JANUARY 1970, REPLACED e y THIRD REVISION JULY 1573.

uNIvAr1108 VERSION SUBMITTED JuKE 1971.

IC. REFERENCES — J. R. SCFmIC, G. L. LEO-LITER, AND W. W. FISCHER,
LION TEMPERATURE DISTRIBUTIONS FOP ARBITRARY SFAPES ANC COMPLI -
CATED BOUNDARY CONDITIONS, K4PL—M-6532 IFC-571, JULY 27, 1966.

W. W. FISCFER, LION TALES A USERS MANUAL FOR THE LION
THERMAL—STRUCTURAL EVALUATION CODE, KAPL — M-6533 (EC-58), JULY
31, 1967.

R. J. CULLEN, 6600 CALCCMP PLCTTER ROUTINES, KAN_
NOTE, JULY 25, 1966.

F. J. PINNEY, ADDITIONS TO LICN CODE, KAPL NOTE,
SEPTEMBER 30, 1965.

E. J. BINNEY, ADDITIONS TO LIEN CCDE EFFECTIVE WITH
SEPTEMBER 1970 VERSICK, KAPL NOTE, SEPTEMBER 22, 157C.

W. W. FISCHER AND M. N. GOLDSMITH, CRAPE A GRADIENT
PLOTTER FOR LION, K4PL — M-7164, OCTOBER 13, 157C.

E. J. BINNEY, ACCITICKS TC LIEN CODE EFFECTIVE WITH
THE DECEMBER 1970 VERSION, KARL NOTE, DECEMBER 18, 1970.

E. J. BINNEY, ACCIT IONS TO TFE LICN CODE EFFECTIVE
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10. REFERENCES (CONTINUED)
FEBRUARY 26, 1971, KAPL NOTE, FEBRUARY 26, 1971.

E. J. BINNEY, MCCIFICATIEN IC THE LICN CUE EFFECTIVE
MARCH 31, 1971, KARL NOTE, APRIL 8, 1971.

E. J. BINNEY, HEAT BALANCE CAPABILITY IN LION, KARL
NOTE, APRIL 10, 1971.

E. J. BINNEY, ADDITIONS TO THE LICN CODE EFFECTIVE
FEBRUARY 29, 1972, KARL NGTE, FEBRUARY 29, 1972.

E. J. BINNEY, LICK NEWSLETTER NC. 1, KAPL NETE,
JUNE 5, 1972.

E. J. BINNEY, LICN4 NEWSLETTER NC. 2, KARL NCTE,
OCTOBER 5, 1972.

P. K. GCLDSMITH ANC W. W. FISCHER, THE PLI--SERIES OF
PREPROCESSORS FOR THE LION CEDE, KAFL-M-7289, JULY 6, 1972.

JPARAM SYSTEMS PROGRAMMING INFORMAL PROGRAM DESCRIP-
TION, EXCERPT FROM USERS GUICE IC CCC SYSTEMS AT KAPL, JULY 27,
1972.

W. W. FISCHER, CONVECTIVE HEAT TRANSFER COEFFICIENT
CALCULATICNAL SYSTEM FOR LION, KAPL-M-7301(L), DECEMBER le. 1972.

11. MACHINE REGUIREMENTS - THE PLETTER ROUTINE APPLE IS LSED TC PRC-
DUCE THE INPUT REQUIRED BY THE ASSCCIATEC CALECMP FLUTTER FOR
GRAPHICAL CUTPUT.

12. PROGRAMMING LANGUAGES USEC - FORTRAN IV ANC ASCENT (CCC6600,7600),
FCRTRAN IV (UNIVAC11CP)

13. OPERATING SYSTEM CR MCNITOR LNCER WI-ICI- PRCGRAM IS EXECUTEC -
SCCPE (CDC6600,76O0) AND EXEC9 (UNIVAC11O8).

14. ANY OTHER PRCGRAMNING CR CPERCTING INFORMATICK OR RESTRICT1CNS -
DATA SAVING ON TAPE ANC OPTIONS TO PROVIDE PLCTTING CF A VARIETY
OF PARAMETERS VERSUS TIME ARE INCLUDEC IN LICN4.	 BECAUSE OF THE
LARGE SUE OF LION'., IT WAS NECESSARY IC SEGMENT THE PRCGRAM. TRE
UNIVAC1108 CON VERSION IS BASED ON THE JANUARY 1970 VERSION AND
DOES NOT INCLUDE THE Aonu FEATURES CF THE RECENT KARL EC IT ION NOR
DOES IT INCLUDE A PLOTTING CAPABILITY.

15. NAME AND ESTABLISHMENT OF AUTHORS -
k,600,76C0	 F. J. BINNEY

KNCLLS ATOMIC POWER LABCRATCRY
GENERAL ELECTRIC CCMFANY
Pm( 1072
SCHENECTADY, NEW YCRK	 12101

1108	 CARRELL BARTKOWSKI
CHI CCkPORATICN
11000 CEDAR AVENUE
CLEVELAND, OHIO 44106

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTIEN
MAGNETIC TAPE TRANSMITTAL

SOURCE CECKS (6600-5470 CARES, 1108-2447 CARCS)
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16. KATFRIAL AVAILABLE ICCNTINLJEDI
SAMPLE p RcBLEmS (6600-161 CARCS, 1108-156 CARCS)
SAMPLE PROBLEM OUTPUT (660C-33 PAGES, 1108-22 PAGES)
REFERENCE REPORTS, NEWSLETTERS, ANC NOTES

17. CATEGORY - H
KEYWORDS - TEMPERATURE DISTRIBUTION, FLUID FLOW. THERMAL, 3-DIMEN-

SIONAL, HEAT TRANSFER. LICLIDS, vA p cRS, TIGER CODES
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1. NAME OR DESIGNATION OF PROGRAM - SAFE-CREEP

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - uNivAC1108

3. DESCRIPTION OF PROBLEM OR FUNCTION - SAFE-CREEP PERFORMS A vISCO-
ELASTIC ANALYSIS OF PLANE OR AxiS y mmETRIC COMPOSITE CONCRETE
STRuCTURES WITH AGE- AND TEMPERATURE-DEPENDENT CREEP DATA.

4. METHOD OF SOLUTION - THE PRcGRAm USES THE FINITE ELEMENT METHOD
WHICH REDUCES THE PROBLEM To THE SOLUTION OF A SYSTEM OF COUPLED
INTEGRAL EQUATIONS. THE METHOD OF SOLUTION IS ITERATIVE ON THE
SPACE VARIABLE AND UTILIZES THE TRAPEZOIDAL RULE INTEGRATION FOR
THE TIME VARIABLE.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA OF -
350 NUDES
750 ELEMENTS
60 TIME INCREMENTS

6. TYPICAL RUNNING TIME - 90 MINUTES ARE REQUIRED FOR A FULL-CAPACITY
pR)BLEm.

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - GRDwRK (ACC ABSTRACT 296),
SAFE-PCRS (ACC ABSTRACT 250), SAFE-PLANE (ACC ABS T RACT 252),
SAFE-SHELL (ACC ABSTRACT 253)

9. STATUS - ABSTRACT FIRST DISTRIBUTED CFCEmBER 1967.
UNIvAC1108 VERSION SUBMITTED OCTOBER 1567.

10. REFERENCES - Y. RASHID AND N. RECKERHAUSER, PRESSURE VESSEL ANALY-
SIS BY FINITE ELEMENT TECHNIQUE, 54-7810, 1567.

R. D. BRCmN, PROPERTIES OF CONCRETE IN REACTOR V E S-
SELS, PAPER Nu. 13, CONFERENCE ON PRESTRESSEC CONCRETE PRESSURE
VESSELS, LUNDuiv, MARCH 13-17, 1567.

F. J. CE ARRIAGA AND Y. R. RASHIC, sAFF-CREEP, A COM-
PUTER PROGRAM FO R THE VISCOELASTIC ANALYSIS CF AXIS y mmETRIC AND
PLANE CONCRETE STRUCTURES, A uSFPS mANuAL, GA-8111, JULY 31, 1967.

11. MACHINE REQUIREMENTS - 65K MEMORY AND 13 TAPES

12. PROGRAMMING LANGUAGE USED - FCRTRAN lv

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRoGRAM IS ExECuT rn -

14. ANY OTHER PROGRAMMING OR OPERATING INFOR m ATTCN OR RESTRICTIONS -
CALL TICKER REFERS TO AN 1108 SYSTEM RouTINE FOR LOGGING JOB TIME
USED. A SUBSTITUTE ROUTINE WILL BE REQuIREC FUR USE OF THIS PRO-
GRAM ON ANOTHER MACHINE.
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8. RELATED AND AUXILIARY PROGRAMS (CONTINUED)
WRITTEN TO HANDLE IDENTICAL CYLINDRICAL RODS IN THREE-DIMENSIONAL
FINITE OR INFINITE ARRAYS.

9. STATUS - ABSTRACT FIRST DISTRIBUTED JUNE 1568.
IBM36U VERSION SUBMITTED OCTOBER 1967.

10. REFERENCES - L. B. LEVITT AND R. C. LEWIS, HWOCR-SAFE, A MONTE
CARLO REACTOR ANALYSIS CODE, AI-CE-MEMO-69, JUNE 30, 1967.

RELICS INPUT DESCRIPTICK, Al NCTE.
INPUT DESCRIPTION FOR HWOCR-SAFE CROSS SECTION TAPE

MAKER, Al NOTE.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGES USED - FORTRAN IV (H) AND BAL

13. OPERATING SYSTEM OR MONITOR UNDER WFICH PROGRAM IS EXECUTED -
05/ 360.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
VARIATIONS OF THIS PROGRAM HAVE BEEK PREPARED FOR THE CDC6600 AND
I8M7094 COMPUTERS.

15. NAME AND ESTABLISHMENT OF AUTHORS -
L. B. LEVITT AND K. C. LEWIS
HWOCR PROGRAM OFFICE
P. 0. Box 309
CANOGA PARK, CALIFCRNIA 91304

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (SAFE 2682 CARDS, RELICS 76 CARDS, TAPE-MAKER 762

CARDS)
SAMPLE PROBLEMS (SAFE 245 CARDS, RELICS 30 CARDS, TAPE-MAKER

1835 CARDS)
REFERENCE REPJRT AND NOTES

1/. CATEGORY - B
KEYWORDS - CELL CALCULATION, 2-DIMEKSIOKAL, MONTE CARLO METHOD,

HWOCR REACTORS, REACTIVITY, RELICS CODES, TAPE-MAKER
CODES
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1. NAME OR DESIGNATION CF PRCGRAM - JUPITCR1(JP1)

2. CCmPuTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CCC1604, IBm360

3. DESCRIPTICN OF PROBLEM OR FUNCTION - JUPITCR1 IS USED TO PERFORM
COUPLED-CHANNEL CALCULATICNS TC EVALUATE THE CROSS SECTICNS FOR
THE SCATTERING OF NUCLEAR PARTICLES BY VARIOUS COLLECTIVE NUCLEI).

4. METHOD (IF SOLUTICN - IN SOLVING THE CCUPLEC CIFFEPENTIAL EQUATIONS
THE PREDICTION-CORPFCTION METHOD DUE TO STCRmER IS USED.

5. RESTRICTIONS ON THE CimPLExITY CF THE PRCBLEm - A MAXIMA OF SIX
STATES AND 30 PARTIAL WAVES CAN BE COUPLED Al CNE TIME. 	 IF THE
PROJECTILE ENERGY BECCmES NEGATIVE IN SOME EXCITED CHANNELS THIS
MAXIMUM IS REDUCED TO 25 PARTIAL WAVES. THE MAXIMUM VALUE CF THE
ORBITAL ANGULAR MOMENTUM IS 69. DIFFERENTIAL CRESS SECTICNS FCR
UP TO 100 ANGLES FOR An y NUMBER OF STATES CAN BE COMPUTED UNLESS A
POLARIZED BEAM OR TARGET IS CCNSICERED, IN WHICH CASE THE MAXIMUM
IS 35.

6. TYPICAL RUNNING TIME - THE SAMPLE PRCBLEm REQUIRES ABOUT 2 MINUTES
(N THE IBm360.

7. UNUSUAL FEATURES OF THE PROGRAM - SPIN CF THE PRCJFCTILE CAN BE
0, 1/2, OR 1 FOR NUN-ADIABATIC CALCULATICNS, 0 CR 1/2 FOR ADIA-
BATIC.	 TARGETS CAN BE EITHER vIBRATICNAL (SPHERICAL) OR ROTA-
TIONAL (PERMANENTLY DEFORMED) AND CF EITHER EVEN OP CDC A. wHON
THE TARGET IS DEFCREIEC, EXCITATION OF STATES BELCNGING TO HIGHER
(VIBRATICNAL) RANDS CAN BE CCNSICEREC.	 CCULCmP EXCITATICN CAN BE
INCLUDED, ANC THE FORM FACTOR CAN BE EITHER RFAL CR CCPPLEX.

B. RELATED ANC AUXILIARY PROGRAMS - JuFITCR2 IS UNCER PREPARATION TO
HANDLE SMALLER SETS OF EQUATIONS MORE EFFICIENTLY.

	

q .	 STATUS - ABSTRACT FIRST DISTRIEUTEC JUNE 1968.
CCC16O4 vERSICN SUPYITTED NOVEMBER 1967.
IRm360 VERSICK SUBMITTED CECEm9FR 1970, SAMPLE PROBLEM

EXECUTED BY ACC.

10. REFERENCES - T. TAMuRA, COMPUTER PROGRAM JuPITCR-1 FOR COUPLED-
CHANNEL CALCULATIONS, cRNL-4152, AUGUST 1967, ACCFNCum I, AUGUST
14, 1967, ACCENCA/GCRRIGENDA NO. 2, NOVEMBER 27, 1961.

T. TAmURA, REVS. mCD. FHYS., VOL. 37, P. 67s, 1965.

MACHINE REQUIREMENTS - CCC1604 WITH 32K CORE NEMCRY

12. PROGRAMMING LANGUAGES USED - FORTRAN 63 (CDC16G4), FORTRAN IV
(IBM360)

13. OPFRATING SYSTFm CR MCNITCR UNDER WHICH PROGRAM IS EXECUTED -
CS/160 (IBM360).
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14. ANY CTHER PROGRAMMING OR OPERATING INFDRmATICK CR RESTRICTICNS -

15. NAME AND ESTABLISHMENT OF ALTmC R S -
1604	 TAR() TAmoRA

PHYSICS ['VISION
nAK RIDGE NATIONAL LABCPATcPY
P . C. BOX x
CAK RIDGE, TENNESSEE 37631

360	 L. GARCIA OF VIEDmA
KEA cc mp uTFP PROGRAM LIBRApy
ISPPA, ITALY

16. mATEPIAL AVAILABLE - mAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (1604-2554 CARDS, 360-4216 CARES)
SA M PLE PROBLEMS (1604-92 CARDS, 360-1P CARDS)
CONTROL INFcRmATICN (JCL 360-37 CARES)
PUNCHED OLTPuT (360-108 CARDS)
SAMPLE FRCBLEm PRINTEL CuTPuT (360-5 PACES)
REFERENCE RFPCRT, CRNL-41c2 ANC ACCENCA

17. CATFGCRy - A
KEYWIRDS - SCATTERING, CROSS SECTIONS, CCmPCuNr NUCLEUS, ANGULAR

oISTRIBuTICN
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I. NAME OR DESIGNATIUN OF PROGRAM - TSN

2. COMPUTER FOR WHICH PROGRA M IS DESIGNEC AND OTHERS UPrN WHICH
IT IS OPERADLE - L8E17094,360

3. DESCRIPTION OF PROBLEM OR FUNCTION - THE TIME-DEPENDENT NEUTRON
TRANSPORT EQUATION IS SOLVED. ENERGY DEPOSITION IS ALLOWED TO
CAUSE VARIATION IN THE NEUTRON CROSS SECTIONS FOR 	 CCRF REGICN,
IN THF CORE DENSITY, ANC IN CORE HEIGHT. THE RESULT IS A KINETics
CALCULATION INCLUDING SPATIAL DEPENDENCE FirTH IN FEFCBACK EFFECTS
AN) IN NEUTRON DENSITY. THE RESULTS ARE SUMMARIZED IN A MANNER
SIMILAR TJ POINT-KINETICS CODES, AND SPATIAL DISTRIBUTIONS APF
ALSO GIVEN. GAPHICAL SUMMARIES OF THE SIGNI F ICANT VARIABLES AND
SPATIAL DISTRIBUTIONS ARE GIVEN.	 IN THE IP1'360 VERSIIN, EITHER
THE NEUTRON YIELD FROM FISSION OR THE THICKNTSS CF A SPECIFIED
ZCNE CAN DE CHANGED AS AN INDEPENDENT FUNCTION CT TIM E As sprri_
FIE') AY THE USER.	 THIS PROVIDES TwC WAYS CF ALLOWING EXPLICIT
REACTIVITY VARIATION WITH TIME.

4•	 METHOD UE SOLUTION - CARLSCNS SN METHOD IS USED TO SC) VI 	 NEH-

IRON TRANSPORT EQUATION. ANALOGOUS FINITE-DIFFERENCE TECHNIQUES
ARE USED TO SOLVE THE FEECRACK EQUATIONS. THE VARIATIONS IN CROSS
SECTIONS AND OLNSITIFS WITH ENERGY DEPOSITION ARE EVALUATE!' FROM
POLYNOMIAL CO.EFFICIENTS SUPPLIED AY THE USER.

5. R ESTRICTIuNS UV THF COMPLEXITY CF THE PROBLEM - 2 varcire GROUPS,
10) S P ATIAL INTERVALS, 1-CIm E NSIONAL GEOMETRY 54 (CYLINDRICAL) OR
S6 (PLANE OR SPHERE). 	 IN TFF IDN7J94 VERSION, TH E CCRE MUST RE
THE FIRST ZUNI= AND MUST RE H omOGENECOS.	 THr 1/V TERM IS NEGIECTE0
FCR THE FAST GROUP. THESE LAST RESTRICTIONS HAVE 3FEN REmCVED
IN THE 18m360 VERSION.

6. TYPICAL kUNNIN6 Tim(' - A TYPICAL PRo9LEM SUPPLIED WITH THE DUCU-
mFNTATION RAN S.2 MINUTES CN THE I9M7094 ANC 16.1 MINUTES ON THE
IRM360, MODEL 5U. THE LATTER TIME CAN RE FEOUCED B y APPLYING THr
CPTIMIZATIOA FEATURE OF F ORTRAN IV LEVEL FI, WHERE AVAILACLF.

7. UNJSOAL FEATDRE oF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - TSN IS RASED ON ANC USES POETIoW;
OF ANISN (ACC ABST R ACT 151).

1.	 STATUS - ABSTRACT FI R ST OIST r IBUTEC JUNE 156B.
IBM7O54 V E RSION SUAm ITTED NUvEm9FR 1567.
13 61300 VERSION SUB m ITTED NCV E MBER 1967.

10. RF E ERENCES - w. A. RHOADES AND J. G. MORGAN, THE TSN COMPU Tr E CclE

FOP SPATIALLY DEPENDENT REACTOR KINETICS CALCULATIONS, NAA-SR-
4FAn-12319, APRIL 18, 1967.

M. A. ROLING AND W. A. RHOA II ES, AICPT3-', SR"ITV,
AND FLINGV, GENERAL PURPOSE SUBROUTINES FOR DISPLAY CE rir;!TAt

DATA, NAA-SK-TOR-11 q 15, APRIL 1566.
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I. NAME OR DESIGNATION CF PRCGPAP - PCWERCCI

2. CUMPuTER FUR WHICH PRGGRAm IS DESIGNED AND CTHERS LPCN WHICH
IT IS OPERABLE - CCC1604A,6600

3. SCRIPT 116 OF PROBLEM oR FUNCTION - POwERCO CALCULATES THE COST
OF ELECTRICITY PRCCuCEC PY NUCLEAR PCwER STATICNS, ASSUMING ALL
CASH EXPENSES SUCH AS INVESTMENT ANC FUEL CCSTS, OPERATING
EXPENSES, ANC TAXFS ARE KNOWN. THE RowFP COST IS HELD CCNSTANT
THROUGHOUT THE PPCJECT LIFE.

4. mETHOO CF SOLUTION - TFE COST CALCULATION IS BASED ON THE REQUIRE-
MENT THAT INCOMES RECEIVEC PUST PRCvICE FCR RECOVERY OF INVEST-
MENT, RETURN ON INVESTMENT, AND ALL (RERATING EXPENSES. ECuATICNS
ARE DEVFL(PEC IC CALCULATE TRUE FIXEC (FAPCE RATES AND TRUE AVE-
RAGE FUFL WORKING CAPITAL.

5. RESTRICTICNS ON TFE CCPPLEXITY OF THE PROBLEM - mAxIMLm OF -
IRO TIME PERICOS

6. TYPICAL RUNNING TIME - ABOUT 1 MINUTE PER PROBLEM IS FEDLIRED.

7. UNUSUAL FEATLRES CF THE PRCGRAP - FO,FPCC USES A PRESENT-hCRTHEC
CASH FLOW PPCCEDUPE.	 FIXEC CHARGE RATES AND FUEL i‘ORKING CAPITAL
ARF NOT R EQUIRED.	 INCCmE TAXES APE CALCULATEC INTERNALLY.

RELATED ANC AUXILIARY FRCGRAmS -

STATUS - ABSTRACT FIRST DISTRIKuTED PARCH 196S.
CCC1604A VERSION SoemITTED JUNE ice.
CCC6600 VERSICN SUePITTEC APRIL 1973.

10. REFERENCE - ROVES SALMLN, A PROCECURE ANC A CCPPLTER CODE
(POWERCO) FOR CALCULATING THE CCST CF ELECTRICITY RRCCUCED BY
NUCLEAR POWER STATIONS, ORNL-3944. JUNE 1566.

11. mACHINE R r CUIREMFNTS -

12. PRcGRAmPING LANGUAGES USED - FORTRAN 63 ICCC1E0441, FERTRAN lv
ICDC66001

11. (PERATING SYSTE M CR MLNITCR UNDER WHICH PROGRAM IS EXECUTED -
SCO R E 3.3 (CDC66(C).

14. ANY oTHER ERCGRA p PINC CR OPERATING INFORPATICN OR RFSTRICTICNS -

15. NAME AND FSTABLISHMCNT OF ALTHORS -
16046	 REYES SALMON

CAK RIDGE NATICKAL LABCFATCRY
P. U. BOX X
CAK RI FICF, TENNESSEE	 37E+10
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15.	 NAPE ANC FSTABLISFMCNT HE AUTHOR(S) (CENTINUEO)
6600	 FkANK G. TYSEN

TECHNICAL CCMPLTER SERVICES
UNITEr ENGINEERS ANC CCNSTRUCTORS, INC.
1401 ARCH STREET
PHILADELPHIA, P ENNSYLVANIA	 1105

le.	 mATEPIAL tO,AILABLF —
SCURCE rECKS (16G4A-444 cA P DS, EECC-442 CAPDS)
SAMPLF R P CBLET/S (1604A-36 CATorS, 6600-36 CARrS)
ku- ERENCE REPORT

17.	 itTEGnPY	 r
KF y wo o ns - PC(.ER PLANTS. ECCNEWIES
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15. NAME AND ESTABLISHMENT OF AUTHOR —
A. H. MARCHFRTAS
REACTOR FNG1NEERING DIVISION
ARGONNE NATIONAL LbeCRATCPY
c/700 SOUTH CASS AVENUE

	

ARGnNNE, ILLINOIS	 60439

I. MATERIAL AVAILABLE — M AGNETIC TAPE 1RAN5MIT1A1
SOURCE DECK (2230 CARDS)
SAMPLL PROBLEM (25 CARDS)
REFERENCE REPORT AND SuPPLrMENT

17. CATEGORY — I
KEYWORDS — STRUCTURAL ANALYSIS, STRESSES, OEFORMATIrN
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1. NAME CR DESIGNATION CF PROGRAM - TWCTRAN2

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CDC7600,6600, 1E00360/195

3. DESCRIPTION OF PROBLEM OR FUNCTION - TWOTRAN2 SOLVES THE TWO-
DIMENSIONAL MuLTIGRCUP TRANSPORT EQUATION IN (X,Y), (P,TFETA), AND
(R,Z) GECMETRIES.	 BOTH REGULAR AND ADJCINT, INHCMCGENECUS AND
HOMOGENEOUS (KEFF ANC EICENVALUE SEARCHES) PRCBLEMS SUBJECT TC
VACUUM, REFLECTIVE, PERIODIC, WHITE CR INPUT-SPECIFIED BCUNCARY
FLUX CONDITIONS ARE SOLVED. GENERAL ANISCTROPIC SCATTERING IS
ALLOWED AND ANISOTRCPIC INFCMOGENEOUS SOURCES ARE PERMITTED.

4. METHOD OF SOLUTION - THE DISCRETE ORDINATES APPRCXIMATICN FCR THE
ANGULAR VARIABLE IS USED IN FINITE CIFFERENCE FORM WHICH IS SOLVED
WITH THE CENTRAL (DIAMCNO) DIFFERENCE APPROXIMATION. 	 NEGATIVE
FLUXES ARE ELIMINATED BY A LOCAL SET-TO ZERO AND CORRECT
ALGORITHM.	 STANCARD INNER (WITHIN-GRCUP) AN CUTER ITERATIVE
CYCLES ARE ACCELERATED BY A COARSE-MESH REBALANCInC ON A CCARSE
MESH WHICH MAY BE INDEPENDENT OF THE MATERIAL MESH.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - VARIABLE DIMEN-
SIONING IS USED SC TI-AT An y COMBINATION CF PROBLEM PARAMETERS
LEADING TO A CONTAINER ARRAY LESS THAN mAKLEN CAN BE ACCCmMOCATED.
ON IBM MACHINES, TwOTRAN2 WILL EXECUTE IN THE 4-BYTE MODE SC THAT
ANY COMBINATION OF PRCBLEm PARAMETERS LEADING TO A CONTAINER ARRAY
LESS THAN mAxLEN CAN BE ACCOMMODATED. MAXLEK CAN BE SEVERAL HUN-
DRED TPOUSANC AND MOST PROBLEMS CAN BE CORE-CONTAINED. ON THE CDC
MACHINES MAXLEN CAN BE SLIGHTLY GREATER TI-AN 40,000 WORDS AND
PERIPHERAL STORAGE IS USED FOR MOST GROUP-DEPENDENT DATA.

6. TYPICAL RUNNING TIME - A SIX-GROUP, S4, 42 X 42 MESH POINT, KEFF
CALCULATION OF AN EBR-II MODEL REQUIRES ABOUT 3.9 MINUTES OF
0007600 TIME. THE SAMPLE PRCBLEmS REQUIRE 6 MINUTES ON THE
IBM 360.

7. UNUSUAL FEATURES CF THE PROGRAM - PRCvISION IS MADE FOR CREATION
OF STANDARD INTERFACE OUTPUT FILES FOR SN CCNSTANTS, ANGLE-
INTEGRATED FLUXES ANC ANGULAR FLUXES. STANDARD INTERFACE INPUT
FILES FOR SOURCES, FLUXES, CROSS SFCTICNS ANC SN CONSTANTS MAY BE
READ. ALL BINARY OPERATIONS ARE LCOALIZED IN SLeRCLTINES CALLED
REED AND RITE.	 DETAILED EDIT OPTIONS, INCLUDING ANGLAAR FLUXES,
num p s AND RESTART CAPABILITY ARE PROVIDED. OPTIONAL USE CF AN
ARBITRARY REBALANCE MESH INDEPENDENT OF THE MATERIAL MESH IS
ALLCWEO.

8. RELATED AND AUXILIARY PROGRAMS - TwOTRAN2 IS AN IMPROVED vERSICK
OF THE TWOTRAN PROGRAM. MANY COMMENT CAPCS WERE ACCEC AND MUCH
SIMPLIFYING PROGRAMMING WAS PERFORMED TO MAKE TWCTRAn2 AS EASY TO
UNDERSTAND AS POSSIBLE.
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9. STATUS	 ABSTRACT FIRST DISTRIBUTED SEPTEMBER 1969.
UNIVAC1108 )(•••Y VERSION SUBMITTED DECEMBER 1568, REPLACED

BY UPDATED VERSION JUNE 1970, DELETED JUNE 1973.
18M360 X-Y VERSION SUBMITTED APRIL 1969, REPLACED BY

TWCTRAN2 JUNE 1973, SAMPLE PROBLEM EXECUTED BY ACC.
UNIVAC1108 R-Z VERSICK SUBMITTEC CCTCPER 1969, DELETED

JUNE 1973.
CCC6600 GENERAL GECMETRY VERSICN SUBMITTEC JULY 157C,

REPLACED BY T6OTRAN2 JULY 1573.
CCC7600 VERSICN OF TWOTRAN2 SUBMITTED JUNE 1573.

10. REFERENCES - K. D. LATHROP ANC F. W. BRINKLEY, TWOTRANII, AN
INTERFACED, EXPORTABLE VERSICN OF THE TWOTRAN CODE FOR 7001MEN.-
SIONAL TRANSPORT, LA- . 4848MS, JULY 1973.

K. D. LATHROP AND F. W. BRINKLEY, TFECRY AND USE OF
THE GENERAL-GECMETRY TWOTRAN PROGRAM, LA-4432, APRIL 1970.

11. MACHINE RECUIREMENTS - FIVE OUTPUT UNITS, FIVE INTERFACE UNITS
(USE OF INTERFACE UNITS IS OPTIONAL) AND TWO SYSTEM INPUT/OUTPUT
UNITS ARE REQUIRED. 	 A LARGE BULK MFMCRY IS CESIRAPLE, OUT IT CAN
BE REPLACEC BY DISK, DRUM OR TAPE STORAGE.

12. PROGRAMMING LANGUAGE USED - ECRTRAK IV

13. CPFRATING SYSTEM CR MCNITOR UNDER WHICH PROG R A M IS EXECUTED -

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATICK OR RESTRICTICNS

1. NAME AND ESTABLISHMENT CF AUTFCRS -
X. C. LATHROP AND F. W. BRINKLEY
LCS ALAMCS SCIENTIFIC LAB&ATORY
BOX 1663
LOS ALAMOS, NE I4 MEXICO e7544

16. MATERIAL AVAILABLE ••• MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (76CC-7047 CARDS, 66CC-704B CARDS, 360-7429 CARCS)
SAMPLE PRCBLEMS (7600-1985 CARDS, 6600-686 CARDS, 36015B4

CAPDS)
CCNTROL INFORMATION (JCL 76032 CARDS)
REFERENCE REPORT, LA"4848.•MS

17. CATEGORY - C
KEYWORDS - 2-CIMENSICNAL, TRANSPORT TFECRY, SN MET-CC, X-Y, R-2,

R-THETA, CRITICALITY SEARCHES, FLUX DISTRIBUTION,
4NISCTRCPIC SCATTERING, 2CF CODES, TWOTRAN CODES
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1. NAME OR DESIGNATION OF PROGRAM - PUNT

2. COMPUTER FOR WHICH PROGRA M IS DESIGNED AND CTHEPS UPON WHICH
IT IS OPERABLE - C006600

3. DESCRIPTION OF PROBLEM OR FUNCTION - PUNT EVALUATES UNRESoLVEC
RADIATIVE CAPTURE INTEGRALS AND RELATED mULTIGROUP CROSS SECTIONS.
THE UNRESOLVED DISTRIBUTIONS MAY HAVE VARIOUS ORBITAL ANGULAR
MOMENTUM QUANTUM NUMBERS AND THE EFFECTS OF COPPLER PROAOFNING
AND SELF-SHIELDING ARE INCLUDED.

4. METHOD OF SOLUTION - THE PSI(THETA,X) FUNCTION IS EVALUATFP ON THr
INTERVAL (0,2u/THETA) BY THE DEB ROUTINE DEVELOPED BY GEV:1,4Rn
(SEE REFERENCE 2).	 THE J(THET4,PETA1 FuNCTICN IS OBTAINED FROM
THE PSI(THETA,X) FUNCTION BY TWO TRAPEZOIDAL INTEGRATIONS, FoL-
LC4E0 BY RICHARUSON EXTRAPOLATION PLUS A WING CORRECTION FOP
X GREATER THAN 20/THETA. THE INTEGRAL INVOLVING CHI-SQUARE r LUC-
TuATION OF THE REDUCED NEUTRoN WIDTH, GA mMA(N0), IS EVALUATED RY
GAUSSIAN QUAURATURE. THE INTEGRATION OVER THE NEUTRON WEIGHTING
SPECTRUM IS APPROXIMATED BY GAUSS QUADRATURE FOR THE 1/F CASE AND
TRAPEZOIDAL INTEGRATION FOR OTHER WEIGHTING SPECTRA.

5. RESTRICTIONS DN THE COMPLEXITY OF THE PROBLEM - NC MORE THAN 20
SPIN STATES PER CASE AND 54 ENERGY GROUPS ARE ALLOWED. AN A R BI-
TRARY ENERGY WEIGHTING SPECTPUm CF UP TC 498 POINTS MAY 8F USED,
BUT ALL POINTS MUST RE P OSITIVE (W(E) GREATER THAN 0).

	

E.	 TYPICAL RUNNING TIME - LESS THAN 1/4 SECONO PER SPIN STATE PER
GROUP IS REQUIRED.

7. UNUSUAL FEATURES OF THE PROGRAM -
(A) ANGULAR MOMENTUM QUANTUM NUMBER L = 0,1,2.3, 4 PERMIT-

TED.
(91 GAMMA(N0) PERMITTED TO FLUCTUATE WITH A CHI-SQUARE CIS-

TRIBUTION OF uP TO 8 DEGREES nF FREEDOM FOR EACH SPIN
STATE.

(C) EVALUATION OF THE INTEGRAL CONTRIBUTION FROM LEVELS WITH
GAMMA(N0) LESS THAN SOME FRACTION OF THE AVERAGE PER-
MITTED.

(D) AN ARBITRARY GROSS ENERGY WEIGHTING SPECTRUM PEILLAITTED.
LE) DANCOER CORRECTION IS COMPUTED INTERNALLY FOR EITHER

HEXAGONAL OR SQUARE LATTICE ARRAN'S CF CYLINDRICAL CLAD
FUEL RODS.

8. RELATED AND AUXILIARY PRCGRA m S -

	

9.	 STATUS - ABSTRACT FIRST DISTRIBUTED SEPTEMBER 19E9.
CDC66u0 VERSION SUBMITTED APRIL 1969.

	

10.	 REFERENCES - N. M. STEEN, PUN-1 - A FORTRAN-1V PROGRAM FOR THE
EVALUATION OF UNRESOLVED RESONANCE INTEGRALS AND RELATED MULTI-
GROUP CROSS SECTIONS (LwB11 DEVELOPMENT PROGRAM), WAFT-TM-768,
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10. PE"ERENCES (C,-ATINUED)
CENTEA, UTE4-J1, AUGUST 2, 1961.

C. m. F RIEOPICH, STRuCTORE rtSTcri NuT ES - CALCULATION'
OF STRESSES, FikCES, ANO DEFLECTIONS IN LINEAR-ELASTIC SKELETcN
STIUCTURES wITH TcmPERATURE, PRESSURES, APP) IED Loans, vo
DA1T LUADs, W4PJ-Tm-417, AP R IL 1964.

J. L. RITNF P , OEVELOPING EL F WILITY AATEICES
CTAC RULE, wAPJ-TM-749, OCTOBER 1968.

11. 'ACHINE REQUIREMENTS - 105,000 OCTAL L0CATIENS, 1PUT TAR c , nutpuT
TAPE, JA,z SCRATCH TAPE, AKC PRINTER

12. PRCGRAmA1NG LANGUAGE USED - FORTRAN IV

13. OPERATINU SYslEM dk MONITOR uNnER WHICH PRCGFA4 IS EXECUT Ec -
SCOPE 3.1.

14. ANY LITHEK PRO6RAM41NG np opz0 ATIN. INFORmNTIEN PP RESTRIcTinms _

15. NAm c AN) ESTABLISHMENT CF AUTHOR -
w. A. mENZEL
wESTINGHOUSE ELECTRIC CORP1P4TIVN
BETTIS ATC10 1C PCwEP LARORATcPy
P. 0. BOX 7C
wFST m IFELIN, PENNSYLVANIA	 15122

I. MATERIAL AVAILABLE - RESTRICTED DISTRIBuTirn
MAUAETIC TAPE TRANSMITTAL

SUURCL (ACK (946 CARDS)
SAMPLE PRUBLEM (30 CARDS)
BETTIS ENVIRJNMENTAL ROUTINES (21,123 CAS)
RErEkENCE REPURTS, wAPD-TM-739(L) AND ,APL-T'-66P

11.	 CATEGORY - 1
KEY),ORDS - STRUCTURAL ANALYSIS, ERECUENCY, STRLSSES, REA MS, F1A E -

TIC, DESIGN
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1. NAME OR DESIGNATION OF PROGRAM - CHECKER/CRECT/CAmmET/PLOTFB/

SLAVE3

2. COMPUTER FOR WHICH PRCGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CDC66C0

1. DESCRIPTION CE PROBLEM OR FUNCTION - THIS PACKAGE OF FIVE PROGRAMS
IS DESIGNED FOR PROCESSING ENDF/B (EVALLATED NUCLEAR CATA FILE
VERSION BI VERSION I TAPES.

CHECKER CHECKS THAT THE ENCF/B TAPES ARE IN PROPER FORMAT AND
ALL FIELDS ARE WITHIN SPECIFIED LIMITS, RATHER THAN THE PHYSICS OF
THE DATA LIBRARY. ANGULAR CISTRIBuTIONS RECONSTRUCTED FROM LEGEK-
()RE COEFFICIENTS ARE EVERYWHERE PCSITIVE.

CRECT, .H!CH CAN PROCESS ENDF/B VERSION III DATA AS WELL AS
EARLIER VERSIONS, PROVIDES A MEANS OF CORRECTING ASSEMBLED DATA ON
A TAPE BY INSERTION AND CELETICN CF DATA.

CAmMET SELECTIVELY MERGES DATA FROM ONE OR TWO ENCF/B LIBRARY
TAPES ONTO A FINAL TAPE. THE mCDF (BCD CR BINARY) AND ARRANGEMENT
(STANDARD cR ALTERNATE) MAY BE CHANGED DURING THIS PROCESS.

PLoTFB PROCESSES ENDE/B LIBRARY TAPES WHICH CONTAIN DATA
EMBEDDED WITHIN A NECESSARY LIBRARY STRUCTURE IN CRIDER TO PROCUCE
COMPREHENSIVE LISTINGS AND/OR PLOTS. THE LISTINGS AND/OR PLOTS
CONTAIN AN EXTENSIVE AMOUNT CF INFORMATION RELATED TO THE CATA,
SUCH AS TEMPERATURE DEPENDENCE, PHYSICAL UNITS CF THE DATA, INTER-
POLATION LAWS FOR THE DATA, CRYPTIC TITLES DEFINING THE REACTION
TYPE, ETC.

SLAvE3 PROVIDES MODULAR SUBROUTINES WHICH CAN BE ASSEMBLED TO
RETRIEVE AND PROCESS ENDF/e CATA FOR A SPECIFIC PROBLEM.

4.

	

	 METHOD OF SOLUTION - IN CHECKER MOST DATA ARE SUBMITTED TO RANGE
LIMIT CHECKS TO ENSURE THE STRUCTURE AGREES WITH ENCF/B-CEFINED
SPECIFICATIONS. THE DEVIANT POINT CHECK (DETECTICN CF MISRUNCHED
VALUES) IS ACCOMPLISHED BY SEQUENTIALLY CHECKING FIVE DATA PCINTS,
TWO POINTS ON EITHER SIDE OF THE POINT ENDER SCRUTINY, FCRwARC
EXTRAPOLATION ON THE FIRST TWO POINTS, REVERSE EXTRAFCLATUN CI-
THE FOURTH AND FIFTH, AND INTERPOLATICNS BETWEEN THE SECOND ANC
FOURTH POINTS.	 IF THE THIRD POINT ODES NOT FALL WITHIN THE RANGE
CF THF VALUES CALCULATED BY EXTRAPOLATIONS AND INTERPOLATICN, THE
VALUE IS LISTED AS DEVIANT.	 IN ESSENCE, THE ABOVE PROCEDURE MERE-
LY SIMULATES A CHECKING CF GRAPHICAL DATA BY EYE. CHECKING CF
LEGENDRE COEFFICIENTS FOR FEASIBILITY AND POSITIVITY IS ACCOM-
PLISHED BY CONVERTING THE COEFFICIENTS IC MOMENTS, CHECKING
WHETHER MOMENTS ARE PHYSICALLY POSSIBLE AND TESTING WHETHER THE
LEGENDRE EXPANSION IS NEGATIVE WITHIN THE INTERVAL -1 TO 1 BY THE
STURm SEQUENCE METHOD. IF THE LEGENDRE ExPANSICN IS NEGATIVE, IT
IS DEFINED OVER THE NECATIVE REGION(S) AND INTEGRATED, THUS DETER-
MINING THE TOTAL NEGATIVE FRCBABILITY.

CRECT ACCEPTS A DATA TAPE TO BE CORRECTED AS INPLT AND LOCATES
AREAS TO BE CORRECTED BY SEQUENCE AND MATERIAL NUMBERS. A COR-
RECTED TAPE IS THEN GENERATED REFLECTING THE INSERTIONS AND CELE-
TIGNS.

WHEN MERGING TWO TAPES AND CCNVERTINC TO A DATA FORMAT OTHER
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4. METHOD CF SOLUTION ICCNTINUEDI
THAN THAT CF EITHER INPUT TAPE, CAMMET PERFORMS A TWO-PASS OPERA-
TION. THE FIRST PASS CONSISTS OF SELECTING CNLY THE DATA PECUIRED
AND CONVERTING IT TO THE FCPMAT OF THE F INAL TAPE, WITH STORAGE CF
THE DATA CS. AN INTERMEDIATE TAPE. UPCN CCMPLETICN CF THE FIRST
PASS ON BOTH TAPES, RESULTING IN T•10 INTERMEDIATE TAPES, THE
SECCND PASS MERGES BCTI. INTERMEDIATE TAPES TO THE FINAL DATA TAPE.

IN PLOTFB THE SPECIFIED STRUCTURE CF THE LIBRARY ALLCWS CATA TO
BE SUBCLASSIFIED UNDER NUCLIDES, CLASSES OF DATA, AND REACTION
TYPES.	 THE WELL-DEFINED STRUCTURE PERMITS THE ASSCCIATEC INFCRMA-
TION TO BE ACCESSED BY CONVERTING MATERIAL NUMBERS TO HOLLERITH
TITLES, ETC.	 PLOTS ARE GENERATED UTILIZINC A PLOTTING PACKAGE
WHICH INCLUDES SCALING, GRID, AND NDPMALIZATICN RCLTINES. PLO'S
CAN BE GENERATED IN EITHER LINEAR-LOG AXIS OR A MIXTURE OF BOTH.

S. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM -
IN CHECKER CORRECT STRUCTURE OF THE DATA TAPE IS ASSUMED AND

MINOR ANOMALIES ARE NCTED. COMMON AND MAJCR IRREGULARITIES CAUSE
TERMINATION OF EXECUTION ACCCMPANIED BY A CORE DUMP.

IN CRECT CCRREcT SECUENCF AND MATERIAL FIELDS CF THE DATA TAPE
ARE ASSUMED.	 IN BOTH CHECKER ANC CRECT DATA MUST RE IN ENCF/B BCD
STANDARD ARRANGEMENT (ARC IMAGE FORMAT.

IN DAMMET 4 SPECIFIC REACT I CN CANNCT PE EXTRACTED FFOM A
TAPE UNLESS IT IS WITHIN A FILE CP MATERIAL SELECTED.

6. TYPICAL RUNNING TIME - .007 SECONC CF CPU TIME IS REQUIRED TO PRO-
CESS ONE RECORD OF BCD INFOPMATICN IN CHECKER. TYPICAL CPU TO PP
TIME RATIO FOR THE SHCRT FCRM OUTPUT IS 1 TO 4, FCR LONG FCRM CUT-
PUT, 1 TO 6.

IN CRECT 2 SECONDS OF CPU TIME ARE REOUIREC. TYPICAL CPU TO PP
TIME RATIO IS 1 IC 5.	 •

IN DAMMET 3 TO 7 MINUTES CF CPU TIME ARE RECUIREC IC PPCCESS 13
NUCLIDES.	 TYPICAL CPU TO PP TIME RATIO IS APPPCXIMATELY 3 TO 1.

IN PLCTER 4 MINUTES OF CPU TIME ANC 10 MINUTES CF PP TIME ARE
REQUIRED TC LIST AND PLOT 35 MATERIALS (APPPCXIMATELY 3500 DATA
CARDS).

IN SLAVE3 RUNNING TIME IS CEPENCENT CI\ THE SELECT ICN CF SUB-
ROUTINES AND PROCESSING REQUIREMENTS. 	 TYPICAL CPU TI PP TIME
RATIO IS 1 TC 3, AND AN AVERAGE PUN IS 4 MINUTES.

7. UNUSUAL FEATURES OF THE PROGRAM - IN CHECKER THERE APE TIIC OUTPUT
OPTIONS - (A) LONC FCRM, WHICH LISTS EACH CARP IMAGE AS WELL AS
THE ANOMALIES ENCOUNTEREC, ANC (R) SFCPT FCRM, WHICH LISTS CNLY
THE ANOMALIES ENCOUNTERED BY THE PROGRAM (MINIMUM CLTPUT CPTION).

B. RELATED ANC AUXILIARY FPCGRAMS - ALL FIVE FROCPAMS PEPECRM AN
INDEPENDENT OPERATION ON ENDE/H DATA. CPECT MAY BE USED IC CCR-
RECT ERRORS DETECTED BY CHECKER.

Q.	 STATUS - ABSTRACT FIRST CISTPIRUTED SEPTEMBER 1965.
CCC6600 VERSICN SUBMITTED APRIL 1969, CRECT REPLACED BY

LATER VERSION AUGUST 1572.
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10. REFERENCES - NATIONAL NEUTRCN CRCSS SECTICN CENTER, CESCPIPTICN OF
THF ENDF/8 PROCESSING CODES CHECKER, CRECT, DAMMFT, PLOTFB, AND
RETRIEVAL SUBRCUTINES, ENCE-110, BNL-13582, SEPTEMPEF 1967,
REVISED APRIL 1965.

H. C. HCNECK, ENDE/B - SPECIFICATIONS FOR AN EVALU-
ATED NUCLEAR DATA FILE FOR REACTCP APPLICATICKS, 8NL-50066, MAY
1966, REVISEC JULY 1567.

11. MACHINE REQUIREMENTS - FOR CHECKER 56,300 CCTAL (APPROXIMATELY
24,000 DECIMAL) WORDS OF CORE STORAGE AND ONE TAPE (CR DISC) UNIT
(BESIDES INPUT ANC CUTPUT UNITS).

FOR CRECT 13,000 OCTAL PORDS OF CCRE STCRAGE ANC TWC CATA STOR-
AGE UNITS.

FOR DAMPET 61,000 CCTAL (AeouT 25,000 DECIMAL) WORDS OF CORE
STORAGE AND A MAXIMUM OF FIVE TAPE (OR DISC) UNITS.

FOR PLCTFP 73,700 CCTAL (ABOUT 30,000 CECIMAL) WORDS OF CORE
STORAGE AND THREE TAPE (OR DISC) LKITS.

ECR SLAVE3 40,000 OCTAL (APPROXIMATELY 18.000 DECIMAL) WORDS
OF GORE STCPAGF AND CNE CR TWC TAPE (CR DISC) UNITS WILL BE
REQUIRED FOR A TYPICAL JCB.

12. PRCGRAMMING LANGUACE USEC - FCRTRAN IV

13. OPERATING SYSTEM OR MONITOR LNDER WHICH PRCGRAM IS EXECUTED -
SCOPE3 (LOCALLY MCDIFIED).

14. ANY OTHER PROGRAMMING OR OPERATING INFORNATICK CR RESTRICTICNS -
WHEN USING NCN-CDC6600 VERSICKS CF FCRTRAN IV TFE IMPLEMENTATION
OF AND/OR OPERATIONS AND EOF TESTING OPERATIONS SHCULD BE CHECKED.

15. NAME AND ESTABLISHMENT OF AUTHCRS -
D. E. CULP, ' W. KRCFP, S. PEARLSTEIN,
AND C. CZEP
NATICKAL NEUTRCN CRESS SECTICN CENTER
BROOKHAVEN NATIONAL LABCRATCRY
UPTON, LONG ISLAND, NEW YORK 11973

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (CHECKER 2355 CARES, ERECT 259 CARDS, DAMMET 1867

CARDS, PLOTFB 4037 CARDS, SLAVE3 2245 CARCS)
REFERENCE REPORT, BNL-13582

17. CATEGORY - M
KEYWORDS - DATA PROCESSING, CROSS SECTIONS, GRAPHS, INPUT DATA,

LIBRARIES, MAINTENANCE, RETRIEVAL
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I. NAME OR DESIGNATION CF PROGRAM - CITATION

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS LPCN WHICH
IT IS OPERABLE - IBM360

3. DESCRIPTION CF PROBLEM OR FUNCTION - CITATION IS DESIGNED TO SOLVE
PROBLEMS INVOLVING THE FINITE-CIFFERENCE REPRESENTATION OF CIFFU-
SION THEORY TREATING UP TO THREE SPACE CImENSIONS WITH ARBITRARY
GROUP-TO-GROUP SCATTERING. x-Y-Z, THETA-R-Z, HEXAGONAL-Z, AND
TRIAGnNAL-Z GEOMETRIES MAY BE TREATEC. DEPLETION PROBLEMS MAY BE
SOLVED AND FUEL MANAGED FOR MULTI-CYCLE ANALYSIS. EXTENSIVE
FIRST-ORDER PERTURBATION RESULTS MAY BE OBTAINED, GIVEN MICRO-
SCOPIC DATA AND NUCLIDE CONCENTRATIONS. STATICS PROBLEMS MAY BE
SOLVED AND PERTURBATION RESULTS OBTAINED WITH MICROSCOPIC DATA.

4. METHOD OF SOLUTION - EXPLICIT, FINITE-DIFFERENCE AFPROxImATIONS
IN SPACE AND TIME HAVE BEEN ImPLEmENTEC.	 THE NEUTRON-FLLX-FIGEN-
VALUE PROBLEMS ARE SCLVEC BY DIRECT ITERATION TO DETERMINE TrE
MULTIPLICATION FACTOR OR THE NUCLIDE DENSITIES RECLIPED FOR A CRI-
TICAL SYSTEM.

S. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - CITATION HAS BEEN
DESIGNED TO ATTACK PROBLEMS WHICH CAN RE RUN IN A REASONABLE
AMOUNT OF TIME.	 STORAGE OF DATA IS ALLOCATED DYNAMICALLY TC GIVE
THE USER FLEXIBILITY IN DIMENSIONING. TYPICALLY, A FINITE-
DIFFERENCE DIFFUSION PROBLEM COULD HAVE 200 DEPLETING ZONES,
IO,000 NUCLIDE DENSITIES AND 30.000 SPACE-ENERGY POINT FLUX
VALUES.

6. TYPICAL RUNNING TIME - THE TWO-DIMENSIONAL FINITE-DIFFERENCE DIF-
FUSION THEOPY EICENVALUE PROPLEMS ITERATE AT A RATE CF ABOUT C.1
MILLISECOND PER POINT PER ITERATION WITH ALTERNATING-CIRECTION
LINE RELAXATION (TWO SWEEPS PER ITERATION) WITH 8-BY1E WORDS ON
THE IBm360/91 (0.5 CN THE 360/75).	 SINCE ABOUT 30 ITERATIONS
ARE REQUIRE° FrP EACH SUCCEEDING EIGENVALuE PROBtEm, MACHINE TIME
FoR A DEPLETION PROBLEM IS ABOUT .003 SECOND PER POINT PER TIME-
STEP.	 MACHINE TIME FOP MOST AUXILIARY CALCULATIONS IS USUALLY
INSIGNIFICANT.	 FOP A REPRESENTATIVE FAST BR E EDER DEPLETION PROB-
LEM, 6R PERCENT OF THE MACHINE CPU TIME IS SPENT IN SOLVING
EIGENvALuF PROBLEMS.

7. UNUSUAL FEATURES CF THE FRCGRAM - CITATION IS CONSIDERED UNUSUAL
IN THAT IT SHOULD BE RELATIVELY EASY TO MODIFY THE CONTENTS CR TO
ADO ROUTINES. EFFECTIVE TECHNIQUES ARE INCORPORATED TO DETERMINE
A CRITICAL SYSTEM. MORE THAN ONE SET CF MICROSCOPIC CROSS SEC-
TIONS MAY BE USED IN A SYSTEM AND NUCLIDE BEHAvICR CAN BE FOLLOwEC
ON A SHP-ZONE SCALE WITHIN DEPLETION REGIONS. THE USER HAS FLEXI-
SLE CONTROL OVER THE ROUTE CF A CALCULATION AS WELL AS OF THE EDIT
OF RESULTS.

8. RELATED ANC AUXILIARY PROGRAMS - THE MICROSCOPIC CROSS SECTION
TAPE FOR THIS PROGRAM MAY BE GENERATED 8Y VARICLS CUES, OUT xSCRN
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8. RELATED AND AUXILIARY FRCGRAPS (CONTINUED)
(ACC ABSTRACT 393) IS DESIGNED SPECIFICALLY FCR THIS PURPOSE.
THE PICROSCCPIC CRCSS SECTION ROUTINES, ECRmERLY AN AUXILIARY
PROGRAM, WERE INTEGRATED INTO THE CCDE IC PERMIT SUCH DATA TC
BE SUPPLIED FROM CARDS OR MODIFIED IN THE SAME PIN AS A PROBLEM

IS SOLVED.

9. STATUS - ABSTRACT FIRST DISTRIBUTED MAY 1970.
18M360 VERSION SUBMITTEC JULY 1969, REVISEC JANUARY 1970,

2ND REVISION APRIL 1970, 3RD REVISICN NCVEMBER 1971,
4TH REV ISICN APRIL 1972, 5TP REVISION JUNE 1972,
6TH REVISION AUGUST 1972, 7TH REVISICK ACVEMBER 1972.

10. REFERENCES - T. B. FCWLER, C. R. VONCY, AND C. W. CUNNINGHAM,
NUCLFAR REACTOR CORE ANALYSIS CCOE CITATION, CRAL-TM-2496,
REVISION 2, JULY 1971, SUPPLEMENT 1, OCTOBER 1471, SUPPLEMENT 2,
MARCH 1972, SUPPLEMENT 3, JULY 1972.

N. M. GREENE ANC C. h. CRAVEN, JR., XSCRN, A DISCRETE
ORDINATES SPECTRAL AVERAGING CODE, ORNL-TM-2500, JULY 1969.

O. R. VONCY ANC T. B. FCwLER, JCE STREAM OF CASES
FOR THE CCMPUTFR CODE CITATION, ORNL-TM-3793, JULY 1972.

11.	 MACHINE RECUIREmENTS - IBm360/91 CR EQUIVALENT WITH . AT LEAST
128,000 4-BYTE WORDS OF OIRECILY-ADDRESSABLE CCRE STCPAGE, 7 TC 32
1/0 DEVICES DEPENDING UPCN THE CALCULATION, EXCLUDING INPUT AND
OUTPUT DEVICES AND SYSTEM REQUIREMENTS.

12.	 PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAP IS EXECUTED -
OS/360.

14. ANY CTPER PROGRAMMING OR OPERATING INFORMATICK OR RESTRICTICNS -
NOW CITATICN CONTAINS ABOUT 25,000 SCURCE STATEMENTS. WITHOUT
OVERLAY, STORAGE FOR THE CODE INSTRECTIONS WOULD APPRCACF 150,000
4-BYTE WORDS, BUT WITH OVERLAY THE STORAGE REQUIREMENT IS ABOUT
10,000 PCP THE PRCGRAP AND FIxEC STCRAGE, INCLUDING 10,000 FOR
SYSTEM LIBRARY ROUTINES.

15.	 NAME AND ESTABLISPMENT OF AUTHCRS -
T. B. FOWLER, D. R. VCNDY, ANC G. W. CUNNINGHAM
CAK RIDGE NATIONAL LABORATORY
P. C. BOX X
OAK RIDGE, TENNESSEE	 37830

16.	 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (28,476 CARDS)
SAMPLE ERCBLE m (850 CARDS)
REFERENCE REPORT, CRNL-TM-2496, REV.?, SUPPLEMENTS 1, 2, AND 3
REFERENCE REPORT, URNL-TM-3793, AVAILABLE UPCN REQUEST

17. CATEGORY - K
KE ywoRos - 1-DIMENSIONAL, 2-DIMENSIONAL, 3-DIMENSICNAL, MULTI-
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17. KEYWORDS (CONTINUED)
GRGUP, CIFFUSICN, CRITICALITY SEARC1-ES, BLCKLING,
X-Y-I, R-THETA, HEXAGONAL, CFPLETICN, FUEL MANAGEMENT
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1. NAME OR DESIGNATICN CF PRCGRAM - ETCX3

7. COMPUTER FOR WHICH PROCRAM IS DESIGNED AND CTHERS UrCN WHICH
IT IS OPERABLE - UNIVAC1108

3. DESCRIPTION OF PROBLEM OR FUNCTION - FTOX3 IFNDF/B IF 10X1 CALCU-
LATES mU1TIGROUP CONSTANTS FOR NUCLEAR REACTCR CALCULATIONS USING
CATA FROM THE EVALUATED NUCLEAR DATA FILE IENCE/81 VERSION II
OP VERSICN III ECRmAT.	 IT CkN ALSO PROCESS VERSION I MATERIALS
THAT on NOT CALL FCR PARTIAL ENERGY CISTRIRUTICN LAWS 1, 2, 4, 6,
CP 8 (SEE ENO/F, FILE 5).	 THE CODE IS DESIGNEE) IC CCMPUTE ANC
PUNCH -

IA)	 INFINITE DILUTE CROSS SECTIONS,
(B) TEMPERATURE DEPENDENT SELF-SHIELDING FACTCPS FCR ARBITRARY

VALUES OF PIoRcsccRir sicmAn (TOTAL cRoss SECTION PER
ATCm) IN THE RUSSIAN (BCNDARENKC) rcPmAT, ANC

IC)	 INELASTIC SCATTERING PROBABILITY MATRICES.

4. METHOD OF SOLuTIoN - MICROSCOPIC CRUSS SECTICN VALUES APE con-
STPUCTED AS SPECIFIED BY THE ENCF/e. CROUP CCNSTANTS ARE OBTAINED
BY INTEGRATING THE mICROSCCPIC DATA OVER GROUP INTERVALS USING THE
FLUX WEIGHTING SCHEME--
P14(10) IS PRCPCRTICNAL IC 1/SIGMAT(U), SICMATIO.N(J1kmICROSOPIC
SIGmATIJI.KIJI*MICROSCCPIC SIGmAO.
INTEGRATION mrTHOCS USED INCLUDE RCmBERG, GAUSSIAN OlACRATURE, K -
P OINT, SImPSCN AND TRAPFICICAL. 	 TFE CCCE ALLOWS AS IKPuT ARBI-
TRARY SETS OF VALUES OF GROUP ENERGIES, TEMPERATURES, ANC MICRO-
SCOPIC SIGkAC, SIGMAS.

5. RESTPICTICAS ON THE CCMPLExITY CF THE IRCPLEr -

6. TYPICAL RUNNING TIME - 26-GPCUP CATA FCR A REPPESENTATIvE SET CF
15 ISOTOPES REQUIRES ABOUT 28 MINUTES.

7. UNUSUAL FEATURES CF THE FRCGRAm -

R. RELATED ANC AUXILIARY PROGRAMS - wLIB IS A SHORT PPCGRAm INCLUDED
WITH ETOX3.	 IT CREATES A TACLE CE CC m PLEx INTEGRALS uSEC BY
ETPx3. ETCX3 REQUIRES THE ENDF/B TARE IN STtNCAPC ARRANGEMENT
IINARY mCDE. SINCE THE ENCF/R TAPES DO NCT NCRmALLY CONE IN THIS
MODE, THEY MUST RE PRCCESSEr BY THE ChMmET CCCE (ACC ABSTRACTS 384
AND 475) PRIOR TO LSING THEM WITH ETCx3.	 THE FORMAT CF THE ETCX3
OUTPUT Is COMPATIBLE FOR INPUT TO TFE CCmPUTER cncE 1Cx (ACC
ABSTRACT 174), A MULTIPURPOSE DI E FUSIEN CUE FOR GENERATING CROSS
SECTIONS TO BE USED In FAST REACTOR ANALYSIS.

9. STATUS - ABSTRACT FIRST DISTRIBUTED MAY 1s7C.
UNIVAC1108 VERSION OF ETOX SUB M ITTED JULY 1565, REVISED

APRIL 1970, REPLACED BY ETCX2 CECE m eER 1970, REPLACED

BY ETUX3 JUNE 1573.
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10.	 REFERENCES - P. E. SCHENTER, J. L. BAKER, ANC R. B. KICMAN, ETOX,
A CODE TC CALCULATE GFOUP CONSTANTS FOP NUCLEAR PEACTOR CALCULA-

TIONS, B AA,L-1(.02, MAY 1969.
R. B. KICMAN, FUX-3 OPERATING INSTRUCTIONS, CVEkLAY

STRUCTURE, AND CARD INPUT INSTRUCTIONS, NADCC NOTE.
H. C. HONECK, ENEF/B, SPECIFICATION FCR AN EVALUATEr

NUCLEAR DATA FILE FUR REACTOR APPLICATIONS, BAL-50C66, PAY 1966,

REvISE0 JULY 1967.
R. W. HARCIE AND w. N. LITTLE, JP., 1EX, A CNE-

0I mENSIONAI DIFFUSION CODE FOR GENERA T ING EFFECTIVE NUCLEA R CRCSS

SECTIONS, PN nNL-954, MARCH 1569.
I. I. BONCARENKC (EDITOR), GPCUP CONSTANTS FOR

NUCLEAR RFACT0P CALCULATICNS, CONSULTANTS BUREAU, NEi. YORK, 1564.
w. RCmBFRG, VEREINFACHTE NUmERISCEE INTEGRATION, OFT.

KONG. NORSKE V1DENSKABER SELSKAB FORHANCLINGEP, BAND 2E, NR. 7,
1555.

m. ALBRARTFITZ AND I. A. STFGLN (ECITORS), EANCBCCK
OF MATHEMATICAL FUNCTIONS, DOVER PUBLICATIONS, INC., P. 916, 1565.

U. M. OSHEA, B. J. TC pp EL, ANC A. L. RACC, mC**2, A
CODE To CALCULATE MUITIGFOUP CRCSS SECTIONS, ANL-7318, JUNE 1967.

R. R. ninvAn AND R. E. SCHENTER, GROUP CONSTANTS FCR
FAST REACTOR CALCULATICNS, HECL-TNE- 7 1-36, MARCH 1971.

	

11.	 m ACEINF RECUIREMENTS - 65K MEMORY, 5 TAPE UNITS (3 CF WHICH ARE
SCRA TCH TA P ES), AND RANDOM ArCESS CRLm STORAGE

	

12.	 PRCGRAmMINC LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM CR MONITOR LNDER WHICH PRCGRAm IS EXECUTED -

14. ANY EITHER FPCGRAmMING ER CPERATINC INFORMATION OR RESTRICTIONS -
r Tox3 US E S P ANDOm DRUM STORAGE Tn MAKE MAXIMUM USE CF CORE. THE
TAPE OF CCMPLFX INTEGRALS PREPARFC BY wLIB SHCLLO BE MOUNTED AS
LoGICAL UNIT 9.	 THE ENCE/0 TAPE IN STANCARC ARRANGEMENT BINARY
mCCE SHOULD HE MOUNTEL AS LOGICAL UNIT 12.

15. NAME AND ESTABLISHMENT CF AUTHOR -
R. B. KIDmAN
HANFCRC ENGINEERING CEVELCPmENT LABORATORY
WESTINGHOUSE HANFCFC COMPANY
P. C. BCX 1970
R1CHLANC, WASHINGTON 90352

	

16.	 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE COCKS (FTOX3 4909 CARES, WLIP 205 CARDS)
SAMPLE PROBLEM (ET0X3 11 CARDS)
PUNCHED CUTPUT (200 CARDS)
REFERENCE REPCRT, EINw1-10G2, AND ),ACCC NOTE

17. CATEGORY -

KEYWORDS - GRCUP CCNSTANTS-, INELASTIC SCATTERING, FAST REACTCRS,
TEMPERATURE, INPUT DATA, ENDF/B, Irx CCOES, WLIB COLES,
CARNET CODES
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NAME OR DESIGNATION CF RPCGRAm - MANE1

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED ANr CTFERS uPCK wFICH
TT IS OPERABLE - C006600

1. DESCRI PTION OF PROBLEM OR FUNCTION - THF mANE1 PREGRAm FINCS THE
mAGNETIC FLUX IN EACH BRANCH CF A M AGNETIC NETWORK CCNSISTING CF A
NumBFR OF BRANCHES CF IRCN ANC AIR. 	 TEE PRCBLE m IS EKE STEP IN
THE DESIGN OF SLOW SPEEO RELUCTANCE mCTCRS IN WHICH THE MAGNETIC
FLUX IS DETERMINEr IN ALL COMPONENT PARTS FOR A POSITION OF IFE
ROMP WITH RESPECT TO THE STATCR.

4. mETHCD CF SOLUTICN - TFE EQUATIONS TC BE SOLVEC ARE OBTAINED By
APPLYING OHMS LAW AND KIRCHCFFS LAW TC THE mACKETIC NETwcRK. THE
RESULTING NONLINEAR EQUATIONS ARE SOLVED B y THE KERTCN-RARHSEN
METHOD OF ITERATIEN. THE LINEARIZED EQUATIONS APE SOLvEC BY
USING KREIN R FUNDAMENTAL FORMULA FCP MESH ANAL y SIS CF AN ELECTRICAL
CIRCUIT.

5. RESTRICTIONS UN THE COMPLEXITY CF THE PROBLEM - THE NETRCRK CON-
SISTS OF A NUMBER CF MAJOR RECTANGLES CR LCCPS CCNNECTEC TO EACr
OTHER IN A CYCLIC E ASHI1N.	 EACH LARGE RECTANCLE IS suecivicFc
INTO A NUMBER OF SmALLFR RECTANGLES. EACH SIDE (NETWORK BRANCH)
HAS A RELUCTANCE BUT CNLY CNE BRANCH CE EACH MAJOR RECTANGLE FAS
A DRIVING FORCE CORRESPONDING TO THE APPLIED AMPERE TURNS IN TFE
STATnR.	 IF THERE ARF L LCCPS AND R RECTANGLES PER LCCP, THEN LR
LINEAR EQUATIONS MUST BE SOLvEC.	 A RULE CE THU M B LIPITATICN IS
LP L E SS THAN OR EQUAL TO 90, ALTHOUGH THE RREGRAP IS ACTUALLY
LIMITED ONLY BY THE AMOUNT CE CORE STORAGE AND THE ADEQUACY OF
GAUSS ELIMINATION WITH PIVOTAL CCNDENSAT1CN.

A. TYPICAL RuNKINC TIME - FCR vALUFS CF LR = 24 TFE SOLUTION IS
OBTAINED IN 5 TO 10 SECONDS.

1. LNLSuAL FEATURES CF TFE FRCCRA m - CIvEN THE MAGNETIZATION CHARAC-
TE R ISTICS CF THE VARIOUS STEELS (REPRESENTED BY PCINTS ON A
TABLE), mANF1 FINES A POINT ON EACH CURVE AND CALCLLATES THE EQUA-
TION OF A TANGENT To THE CURVE INSTEAC CF A STRAIGFT I INE FROM THE
CALCULATED RCINT TO THE ORIGIN. REGARDLESS CF TFE amPLICATIEN OF
TEE NE T WORK, THE PRCGRAm SCLvES TFE PROBLEM IN LESS THAN 10 ITERA-
TIONS.	 THE PROGRAM ALSC CALCULATES TFE TCTAL MAGNETIC ENERGY IN
TFE ENTIRE NETWORK.

8. RELATED ANC AUXILIARY PROGRAMS - MAKE1 IS AN ImPPCVEC VERSION CF
m05E ,', AND USES THE BETTIS ENVIRONMENTAL PCuTIKES (ACC ABSTRACT
47

R. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1S70.
CEC6600 VERSICN SuP m ITTEC OCTOBER 19A, REPLACED By

REVISED VERSICK APRIL 1973.

El
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10. REFERENLES - D. A. GUFPDAN, C. J. mARLCwE, MANE' - A CIGITAL COM-
PUTER PROGRAM TO SOLVE A RECTANGULAR MAGNETIC NETwCRK, wA p c-Tm-

790, SEPTEPBER 1969.
U. A. GUI-ROAN, PC565, A PRCGPAP TO SCLVE A RECTANGU-

LAR MAGNETIC NETWORK FOR USE ON THE PIILCC-2CCO COMPLIER,
wAPD-TM-5B7, FEBRUARY 1966.

C. J. PFEIFER, CDC-6600 FORTRAN FROGRAm p ING - BETTIS
ENviRuNMENTAL REPORT, wAPD-TM-668, JANUARY 1567.

11. MACHINE RECuIREMENTS - FOR SMALL PROBLEMS, LP = 18, 35,000 KUALA
CORE LOCATIONS ARE RE0u1PED. FOR LARGE PROBLEMS, LP 80, 154,000
(OCTAL) CCRF LOCATIONS ARE RECUIREC.

12. PRCGRAmmINc LANGUAGE USED - FCRTRAN Iv

12. OPERATING SYSTEM OR MONITOR LN)ER wEACH FREGPA p IS EXECUTEC -
SCOPE 3.

14. ANY OTHER RFoGRAmmING OR OPERATING INECRPATIEN OP RESTRICTICNS -
FORTRAN INTECER AND REAL VARIABLES ARE E0u1vALENCED. 	 IT IS
ASSUMED THAT VARIABLES ARE ALLCCATEc TE. E SAME NUMBER OF STORAGE
BITS INDEPENDENTLY OF THIS TAPE DES1GNATICN.

15. NAPE AND ESTABLISHMENT OF AUTHORS -
D. A. GuERDAN AND C. J. PARLCwE
BETTIS ATOMIC POWER LA8CRATORY
WESTINGHOUSE ELECTRIC CCRPoRATICN
P. C. BOX 7c
WEST MIFFLIN, PFNNSYLvANIA	 15122

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
SOURCE CFCK (970 CARDS)
SAMPLE PROBLEM (14 (ARCS)
SAMPLE PROBLEM uuTPuT (9 PAGES)
P E F EPENCE REPORTS, wA p r-TM-790 AND wAPC-TM-668

17. CATEGORY - I
KEYWORDS - OF-SIGN, MAGNETIC FLUX, P0565 CCCES
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I. NAME OR DFSIGNATICN OF PRCGRAM - ccePA3c

2. CCRPUTER FCR WHICH PROGRAM IS DESIGNED AND OTHERS LPCN wHICH
IT IS OPERABLE - UNIVAC110R, 113m370, C006600

3. DESCRIPTICN OF PROBLEM OR FUNCTION - COBRA3C CALCLLATES THE
STEADY-STATE AND TRANSIENT FLCW, ENTFALPY ANC PRESSURE CROP IN
THE SUBCFANNELS OF ROD BUNDLE NUCLEA R FUEL ELEMENTS CURING OCTF
RULING ANC NCNBCILINC CCNCITICNS. TEE PRCGRAm USES A MATHEMATI-
CAL MODEL THAT INCLUDES THE EFFECTS IF TURBULENT ANC CIVERSICN
GRCSSFLCW MIXING BETWEEN TFE SURCHANNELS. A THERMAL MODEL CPTICN
IS iNcLucEc TO CALCULATE RADIAL FUEL TEMPERATURE DISTRIBUTION AS
A FUNCTICN OF USER-SPECIFIEC POWER GEKFRATICN ANC FEAT TRANSFER
CCRPELATICKS. CRITICAL FEAT FLUX CALCULATIONS CAN ALSO BE PER-
FORMED BY USER OPTION.	 FORCEC CRCSSFLCw MIXING CUE TO CIVERTER
VANES OR WIRE WRAPS CAN BE CCNSIDERED.

4 • METHOD OF SCLUTICN - THE EQUATICKS FCR TFE FLU IL FLOW ANC HEAT
TRANSFER mCDEL ARE SOLV F C AS A BOUNDARY-VALUE PRCBLEm BY USING
IMPLICIT FINITE CIFFERENCE EQUATIONS TI-AT ARE STABLE FOR ALL TIME-
STEPS.	 THE BOUNDARY CCNDITICNS FCR THE FLCw SCLUTICK ARE TEE
INLET ENTHALPY, INLET FLOW, INLET CROSSFLCw AND EXIT PRESSURE.	 A
COMBINATION OF GAUSS ELIMINATION ANC ITFRATICN IS uSEI TO PERFORM
TFF SOLUTION. THE SOLUTION MUST RELY UPCK INPUT CCRRELATICNS TC
SPECIFY THF TURBULENT CRCSSFICw M IXING, SUBCHANNEL PRESSURE GRADI-
ENT, AND HEAT TRANSFER COEFFICIENTS CURING BOTH STEACY-STATE AND
TRANSIENTS.

5. RESTRICTIONS UPON THE CCPPLEXITY CF THE PRCBLEP - ACJUSTABLE
DIMENSIONS AR E INCLUDED TO ALLOW THE USK,. 7C EXPAND CR CCNTRAcT
THE SUE OF THE RREGRA Y TC ACCOmMoCATE EIS COMPU T ER STnRAGE
CAPABILITY. THE PRuGRAm HAS PERFCRmEC SUCCESSFULLY WITH 36
SUBCHANNELS, 25 FUEL RCCS ANC 60 SUBCHANNFL CCNNECTICNS.

h. TYPICAL RUNNING TImL - ABOUT 2 MINUTES CF UNIVAC11C8 TIME APE
RECUIREP FOR 4 TIME-STEPS, 60 AXIAL NODES, 9 SLBCHANNELS, AND 7
RADIAL FUEL NEDES.	 ABOUT 4 MINUTES ARE RECUIRED TO RUN THE SAMPLE
RROBLEm ON THE IBm3t0.

7 . UNUSUAL FEATURES CF THE PROGRAM - CEBRA3C IS A RATHER GENERAL
PROGRAM WHICH CAN BE USED FOR TI-ERmAL-HYORAULIC ANALYSIS CF
ALMOST ANY Poo BUNDLE FUEL ELEMENT CONFICURATICN.

R. RELATED ANE AUXILIARY PROGRAMS - THIS IS AN IPPROvEC vERSICN OF
THE COBRA3 PROGRAM DESCRIBE!' IN REFERENCE 2.

9. STATUS - ABSTRACT FIRST PISTRIBUTFC CECEMBER 1S7C.
uNIVAC1109 VERSICN CF COBRA2 SUBMITTED DECEMBER 1970,

REPIACED BY COBRA3 IN JUNE 1571, REPLACEU BY CCFPA3C
IN APRIL 1473.

I814360 VERSICN CF CEFRA2 SuemITTEC FEBRUARY 1970,
REPLACED BY COVRA3 IN SEPTEPEEP 1971, REPLACEC BY
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S.	 STATLS (CCNTINuEC)
COB9A3C IN APRIL 1973, SAMPLE PREF:LEN EXECUTEC By
ACC.

CCC6600 VERSICN OF CCERA3C SUBMITTED JUNE 1973.

10. REFERENCES - C. S. PCWE, CI:ERA-111C, A CIGITAL COmPLTER PROGRAM
FUR STEADY-STATF AND TRANSI E NT THFRNAL-H y CRAULIC ANALYSIS CF FCC
6UNC1 F NUCLEAR FUEL ELEMENTS, 8NwL-16S5, MARCH 1973.

D. S. RCWE, COPRA-III, A CICITAL COMPUTER PROGRAM FOR
STEADY-STATE AND TRANSIENT THERmAI-HYDRAULIC SUECFAKKEE ANALYSIS
OF PCD BuNCLE NUCLEAR FUEL ELEMENTS, BNwl-B-E2, JULY 1971.

tl• MACHINE RECuIREmENTS - 32K PENORy

12. PPCGRAmmiNC LANGUACE USEC - FCRTRAN IV

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PRCGRAm IS EXECLTEC -
CSCX EUNIVAC11091, OS/370 II p m1701, SCCPF 4.3 (CCC66C0 CYBER7D).

14. ANY cTHER E p oGRAmMENC OR (IRE:RATING INECRmATICN CR RESTRICTICNS -
COBRA3 IS S T ILL UNDER CEvELoPmENT.	 THIS INTERIM VERSION IS
BEING MADE AVAILABLE TO EXPEDITE ITS USE BY THE NUCLEAR
INDUSTRY. THE CODE SHOuLD BE USED wITH DISC R ETION AND wITH FULL
UNDERSTANrINC CF ITS PRESENT LIPITATICNS.

15. NAME AND ESTABLISHMENT nF AUTHORS -
1109,66C0	 U. S. RChF

PACIFIC NCRTHwEST LAR0RATCRIES
EATTELLE
P. C. 9Cx cS9
RICHLANn, wASHINGTCN 99352

370	 R. L. CURTIS
CCMPLTER SCIENCE CENTER
AERCJET NUCLEAR COMPANY
P. C. BCx 1945
IDAHO FALLS, IDAHO E34C1

16. MATERIAL A‘,AILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECKS I110b-2563 CARDS, 660C-2973 CARDS, 370-2997 CARDS)
SAMPLE PPOBLEmS (110H-181 CARES, 6600-179 CARCS, 370-1P1 CARDS)
REFERENCE REPORT, PNwL-16s5

17. CATEGORY - H
KEYWORDS - THE R MODYNAMICS, FLUID FLOW, FUEL ELEMENTS, LICUIDS,

VAPORS, ENTHALP y , PRESSURE, COBRA CODES
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NAME OR DESIGNATION OF PROGRAM - CONTEMPT-LT/022

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - IBM360

3. DESCRIPTION OF PROBLEM CR FUNCTION - THE CONTEMPT-LT PROGRAM PRE-
DICTS THE PRESSURE-TEMPERATURE RESPONSE OF A DRY WELL OR A DRY
WELL WITH VENTS AND PRESSURE SUPPRESSION SYSTEM TO A LOSS-OF-
COOLANT ACCIDENT. AN ADDITIONAL DUAL CONTAINMENT COMPARTMENT MAY
ALSO BE MODELED IF DESIRED. THE DRY WELL IS SEPARATED INTO A
LIQUID REGION AND A VAPOR REGION. EACH REGION IS ASSUMED TO HAVE
A UNIFORM TEMPERATURE BUT THE TEMPERATURES OF THE TWO REGIONS MAY
BE DIFFERENT. THE CONTAINMENT BUILCING IS REPRESENTED AS CONSIST-
ING OF SEVERAL HEAT CONDUCTING STRUCTURES WHOSE THERMAL BEHAVIOR
CAN BE DESCRIBED BY THE ONE-DIMENSIONAL MULTI-REGION HEAT CCNDUC-
TION EQUATIONS. WATER AND ENERGY RATES FROM DISCHARGE OF COOLANT,
BOILING OF RESIDUAL WATER BY REACTOR DECAY HEAT, SUPERHEATING OF
STEAM PASSING THRoUGH THE CORE, AND METAL-WATER REACTIONS ARE
ASSUMED AVAILABLE FROM PREVIOUS CALCULATICNS AND ARE INPUT DATA TO
THE PROGRAM. PROGRAM OUTPUT INCLUDES CONTAINMENT VOLUME PRESSURE
AND TEMPERATURE, TEMPERATURES THROUCH THE BUILDING STFuCTuRES, AND
THE AMOUNT OF WATER, VAPCR, AND ENERGY IN THE CONTAINMENT VOLUMES.
THE PRESSURE SUPPRESSION CALCULATIONS INCLUDE VENT CLEARING AND
FLOW OF A TWO-COMPONENT TWO-PHASE WATER-AIR mtxTDRE THROUGH THE
VENTS, AND A MASS-ENERGY BALANCE IN THE WET WELL. THERE ARE PRO-
VISIONS FOR NORMAL BUILDING LEAKAGE, LEAKAGE FROM PENETRATIONS, A
FAN COOLER SYSTEM, AND DRY AND WET WELL SPRAY SYSTEMS.

4. METHOD OF SOLUTION - THE INITIAL CONDITIONS OF THE CONTAINMENT
ATMOSPHERE ARE CALCULATED FROM INPUT VALUES, AND THE INITIAL TEM-
PERATURE DISTRIBUTIONS THROUGH THE CONTAINMENT STRUCTURES ARE
DETERMINED FROM THE STEADY-STATE SCLUTICN OF THE HEAT CONDUCTION
EQUATIONS. A TIME ADVANCEMENT PROCEEDS AS FOLLOWS. THE INPUT
WATER AND ENERGY RATES ARE EvALUATEC AT THE MIDPOINT OF A TIME
INTERVAL AND ADDED TO THE CONTAINMENT SYSTEM. PRESSURE SUPPRES-
SION, SPRAY SYSTEM EFFECTS, AND FAN COOLER EFFECTS APE CALCULATED
USING CONDITIONS AT THE BEGINNING OF A TIME-STEP. LEAKAGE AND
HEAT LOSSES OR GAINS, EXTRAPOLATED FROM THE LAST TIME-STEP, ARE
ADDED TO THE CONTAINMENT SYSTEM. CONTAINMENT VOLUME PRESSURE AND
TEMPERATURES ARE ESTIMATED BY SOLVING THE MASS, VOLUME, AND ENERGY
BALANCE EQUATIONS. USING THESE RESULTS AS BOUNDARY CONDITIONS,
THE HEAT CONDUCTION EQUATIONS DESCRIBING STRUCTURE BEHAVIOR ARE
ADVANCED USINL, AN IMPLICIT TECHNIQUE. THE RESULTING HEAT TRANS-
FER RATES ARE USED TO CORRECT THE PREVIOUS ESTIMATES CF THE WATER
AND ENERGY STORAGE IN THE CONTAINMENT VOLUME, AND THE CONTAINMENT
CONDITIONS ARE OBTAINED BY SOLVING FOR THE SECOND TIME THE CON-
TAINMENT BALANCE EQUATIONS. THE PRESSURE SUPPRESSION ROUTINES USE
THE CONDITIONS AT THE BEGINNING OF A TIME-STEP TO CALCULATE BOTH
THE INITIAL EXPULSION OF WATER FROM THE VENTS AND THE FLOW THROUGH
THE VENTS. FROM THE CALCULATED FLOW RATES, MASS AND ENERGY ARE
REMOVED FROM THE DRY WELL AND ADDED TC THE WET WELL.
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5. RESTRICTIONS UN THE COMPLEXITY OF THE PROBLEM - MAXIMA OF -
20 HEAT STRUCTURES
101 MESH POINTS PER STRUCTURE

SEVERAL METHODS FOR DESCRIBING NON-CONSTANT HEAT TRANSFER COEFFT-
CIENTS ARE PROVIDED, BUT THE THERMAL CONDUCTIVITY AND HEAT CAPA-
CITY ARE CONSTANT. WATER THERMODYNAMIC PROPERTIES ARE DETERMINED
FROM TABLE LOOKUP AND INTERPOLATION PROCEDURES.

6. TYPICAL RUNNING TIME - ON THE 180360/75, APPROXIMATELY .021 SECOND
PER TIME ADVANCEMENT WITH 90 MESH POINTS FOR HEAT STRUCTURES WITH-
OUT PRESSUREPRESSURE SUPPRESSION IS REWIREC. THE PRESSURE SUPPRESSION
TIMING IS NOT EASILY PREDICTED BUT TWO SAMPLE PROBLEMS RANGED
FROM .3 TO 2 SECONDS PER TIME ADVANCEMENT.

7. UNUSUAL FEATURES OF THE PROGRAM

8. RELATED AND AUXILIARY PROGRAMS - CONTEMPT-LT REPLACES CONTEMPT
(ACC ABSTRACT 297), CONTEMPT-CONPS, AND CONTEMPT-PS.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1970.
IBM360 VERSION OF CONTEMPT-CONPS SUBMITTED FEBRUARY 1970,

REPLACED BY CONTEMPT-PS APRIL 1971, REPLACED BY
CONTEMPT-LT/020 AUGUST 1973, REPLACED BY
CONTEMPT-LT/022 DECEMBER 1973, SAMPLE PROBLEM
EXECUTED BY ACC.

10. REFERENCES - L. C. RICHARDSON, L. J. FINNEGAN, R. J. WAGNER, AND
J. M. WAAGE, CONTEMPT, A COMPUTER PROGRAM FOR PREDICTING THE CON-
TAINMENT PRESSURE-TEMPERATURE RESPONSE TO A LOSS-OF-COOLANT ACCI-
DENT, I00*17220, JUNE 1967.

C. F. CARMICHAEL AND S. A. MARKC, CCNTEMPTPS - A
DIGITAL COMPUTER CODE FOR PREDICTING THE PRESSURE-TEMPERATURE HIS....
TORY WITHIN A PRESSURE-SUPPRESSION CCNTAINMENT VESSEL IN RESPONSE
TO A LOSS-OF-COOLANT ACCIDENT, IDO-17252, APRIL 1969.

R. J. WAGNER, CONTEMPT MODIFICATIONS, PHILLIPS PETRO-
LEUM MEMO WAG-24-. 68 AM, SEPTEMBER 23, 1968.

R. J. WAGNER, CONTEMPT-CONPS MODIFICATIONS, WAG-19-
69A-M, MAY 14, 1969.

C. F. CARMICHAEL, MODIFICATIONS TO CONTEMPT/CONPS
CODE, IDAHO NUCLEAR MEMO CARM-16-69, SEPTEMBER 17, 1969.

L. C. RICHARDSON, DATE SUBROUTINE S0000010, PHILLIPS
PETROLEUM NOTE, NOVEMBER 1968.

R. J. WAGNER, CVI INPUT SUBROUTINE, IDAHO NUCLEAR
NOTE, MAY 1969.

R. L. MUELLER, 360175 INTERVAL TIMER ROUTINE S00030,
PHILLIPS PETROLEUM NOTE, OCTCBER 10, 1968.

K. D. RICHERT, BUFIO, A SUBROUTINE TO PERMIT FORTRAN
ACCESS TO 100P, PHILLIPS PETROLEUM NOTE, FEBRUARY 1966.

A. J. SMITH, CALCOMP PLOTTER SUBROUTINES, PHILLIPS
PETROLEUM DESCRIPTION, FEBRUARY 1969.

NRTS ENVIRONMENTAL SUBRCUTINE MANUAL, ANC DOCUMENT,
DECEMBER 1972.

R. J. WAGNER AND L. L. WHEAT, CONTEMPT-LT USERS
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10. REFE R ENCES (CONTINUED)
MANUAL, INTERIM REPORT 1-214-74-12.1, AUGUST 1973.

L. L. wH F AT, CONTEMPT-L1/021 CENTAINmENT CODE - 1IN-
7-73, AEROJET NuTt, SEPTEMBER 6, 1573.

L. L. WHEAT, CONTEMPT-LT/022 PROGRAM AvtILABILITY -
LLW-12-73, AERUJET NOTE, DECEMBER 17, 1973.

II. MACHINE REQUIREMENTS - 270K BYTES ANC A CALCCmP PLOTTER uSED FnP
PLOTTING

12. PROGRAMMING LANGUAGES USED - FORTRAN IV ANC PAL

11. OPERATING SYSTEM OR MONITOR UNDER WHICH PRO -J.( 1%m IS EXECUTED -
OS/360 mVT.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME ANO ESTABLISHMENT OF AUTHORS -
R. J. WAGNER AND L. L. WHEAT
AERnJET NUCLEAR COMPANY
550 SECOND STREET
IDAHO FALLS, ICAHn 83401

16. MATERIAL 4vA1LABLE - mAGNFTIC TAPE TRANSMITTAL
SOURCE DECKS (CONTEMPT 5182 CARDS, NRT5 ENVIRONMENTAL SDB F oo-

TINES 12,1 137 CARDS)
LOAD MODULE CONTEMPT (342 BLOCKS)
SA MPLE PRUBLEM (60 CARDS)
CONTRuL INFORMATION (JCL 53 CARDS)
REFERENCE REPORTS, PROGRAM MODIFICATION MF mukANJA, SURRGUTINF

GESCRIPTIJNS, INTERIM REPORT, AN AEI:P C.1E7 NOTES

It. CAIEGINY - G
KEYwORGS - ACCIDENTS, TEMPERATURE DISTRIBUTION, PRESSURE nisT p lpo-

TIJN, LONTAINmENT, WATER, THERMODYNAMICS, LEAKNGE,
HEAT TRANSFER, CONTEMPT coces
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1. NAME OR DESIGNATION OF PROGRAM - HEATMESH

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CDC6600

3	 DESCRIPTION OF PROBLEM OR FUNCTION - HEATMESH IS USED TO GENERATE
GEOMETRICAL DATA REQUIRED FOR STUDIES OF HEAT TRANSFER IN AXIS y m-
METRIC STRUCTURES REPRESENTED AS SURFACES OF REVOLUTION. THE PRO-
GRAM CONSISTS OF TWO DISTINCT PHASES. THE FIRST SUBDIVIDES THE
GIVEN PARTS INTO A NODAL NETWORK AND EVALUATES THE GEOMETRICAL
PROPERTIES OF THE NODES. THE SECOND DETERMINES ADJACENT NODES AND
EDITS GEOMETRICAL DATA FOR THE THERMAL MODEL.

4	 METHOD OF SOLUTION - THE STRUCTURE TO BE STUDIED, REPRESENTED AS A
BODY OF REVOLUTION, IS DIVIDED INTO PARTS HAVING COMMON MATERIAL
PROPERTIES AND REPRESENTED AS BODIES OF REVCLUTION. 	 EACH PART IS
THEN DESCRIBED AS FOUR SURFACES OF REVOLUTION SUBDIVIDED INTO
NODES WHICH FORM A MESH. DATA FOR EACH PART ARE COLLECTED, I.E.
VOLUME, AREA, AND PART NUMBER OF EACH NODE, AND NODE SURFACES ON
THE PART BOUNDARY AND INSIDE THE PART BOUNDARY. THE DISTANCE
BETWEEN THE CENTER AND THE MIDPOINT CF EACH SURFACE OF THE NODE
IS TABULATED ALSO.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM -
NUMBER OF SUBDIVISIONS BETWEEN 1 AND 50 FOR SIDES 1 AND 3
NUMBER OF SUBDIVISIONS BETWEEN 1 AND 12 FOR SIDES 2 AND 4

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PROGRAM - THE INPUT DATA ARE CONSTRUCTED
IN THE SAME MANNER AS USED IN THE APT PROGRAM. DATA GENERATED BY
ART CAN BE USED IN HEATMESH WITH ONLY MINOR CHANGES.

8. RELATED AND AUXILIARY PROGRAMS - THE DATA GENERATED B y HEATmESH
ARE USED IN THE DIFFERENCE EQUATIONS OF THE HEATFLOw PROGRAM WHICH
SOLVES TRANSIENT HEAT TRANSFER PROBLEMS.

9. STATUS - ABSTmACT FIRST DISTRIBUTED DECEMBER 1970.
CDC6600 VERSION SUBMITTED JANUARY 1970.

10. RE F ERENCES - V. K. GABRIELSON, HEATmESH, A COMPUTER CODE FOR GEN-
ERATING GEOMETRICAL DATA REQUIRED FCR STUDIES OF HEAT TRANSFER IN
AxIS y mmETRIc STRUCTURES, SCL-DR-67-30, SEPTEMBER 1967, AND ERRATA,
1970.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAM IS EXECUTED -
SCOPE.
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11. MACHINE REUUIRclENTS - 140,000 CCTAL wOROS

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

13. OP ERAT IN6 SYSTEM OR MONITOR UNDER WHICH PRCGEAM IS E XECUTFD -
SCOPE.

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
CYGRO3 CALLS A SUBROUTINE TICK WHICH IS NCT INCLUDED 6ITH THF PRO-
GRAM NOR WITH THt BETTIS ENVIRONMENTAL ROUTINES. 	 THEREFOPE, THF
USER WILL HAVc TU PRCVIDE HIS OWN SUBROUTINE TICK. CALL TICK(HRS)
IS USED TJ OBTAIN ELAPSED TIME FCP THE CURRENT JCR. 	 IT SETS MRS
(REAL/ TO THE ELAPSED CHARGE TIME IN HOURS.

15. NAME AND mSTA3L1SHMENT CF AUTHCPS -
E. DUNCOmBE AND C. M. FRIEDFICH
BETTIS ATOMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CORPCPATICN
P. 0. Box 79
WEST mIEFLIN, PENNSYLVANIA 1512?

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL

SOURCE DECK (5206 CARDS)
SA M PLE PROBLEM 19S ceocs)
SAMPLL PROBLEM OUTPUT (15 PAGES)
REFERENCE REPORTS

17. CATEGORY - I
KEYWORDS - STRESSES DISTRIBUTION, FUEL ELEMENTS, DEE(RWATICN,

TEMPERATUPE, PRESSURE, CYGRO CODES
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I. NAME OR DESIGNATIJN OF PROGRAM - KENO/KENO2

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - I8M360, CDC6600

3. DESCRIPTIUN OF PROBLEM OR FUNCTION - KENO IS A MULTIGROUP MONTE
CARLO CRITICALITY CODE CONTAINING A SPECIAL GEOMETRY PACKAGE WHICH
ALLOWS EASY DESCRIPTION OF SYSTEMS COMPOSED CF CYLINDERS, SPHERES,
AN) CUBDIDS (RECTANGULA R PARALLELEPIPEDS) ARRANGED IN ANY ORDER
WITH ONLY ONE RESTRICTION (EACH GEOMETRICAL R P GION MUST BE

DESCRIBED AS COMPLETELY ENCLOSING ALL REGIONS INTERIOR TO IT).
FOR SYSTEMS NUT DESCRIBABLE USING THIS SPECIAL GECMFTFY PACKAGE,
THE PROGRAM CAN USE THE GENERALIZED GEOMETRY PACKAGE (GEnm)
DEVELOPED FOR THE C5P MONTE CAPLO CEDE. IT ALLOWS ANY SYSTE M THAT
CAN HE DESCRIBED BY A COLLECTION OF PLANES AND/OR QUAORATIC
SURFACES, ARBITRARILY nRIENTFD AND INTERSECTING IN ARBITRARY
FASHION. RECTANGULA P ARRAYS CF FISSILE UNITS APE ALLOWED WITH OR
WITHOUT EXTERNAL REFLECTOR REGIONS. OUTPUT FRnm KEND CONSISTS Cr
REFF FOR THE SYSTEM PLUS AN ESTIMATE OF ITS STANDARD OEVIATION AND
THE LEAKAGE, ABSORPTION, AND FISSIONS ECP EACH ENERGY GROUP PLUS
THE TOTALS FOR ALL GROUPS. FLUX AS A FUNCTION OF ENERGY GROUP AND
REGION ANJ FISSION DENSITIES AS A FUNCTION CF REGION ARE OPTIONAL
OUTPUT.

4. METHED OF SOLUTION - THE SCATTERING TREATMENT USEP IN KENO ASSUMES
THAT THE DIFFERENTIAL NEUTRON SCATTERING CROSS sEcTior CAN BE
REPRESENTED BY A PI LEGENDRE POLYNOMIAL. ABSORPTION CF NFUTPONS
IN KENO IS NUT ALLOWED.	 INSTEAD, AT EACH COLLISION FEINT CF A
NEUTRON TRACKING HISTORY THE WEIGHT OF THE NEUTRON IS RECUCED BY
THE ABSURPTIJN PRJBABILITY. WHEN TEE NEUTRON WEIGHT HAS RFEN
REDUCED bcLOW A SPECIFIED POINT FOR THE R CGICN IN WHICH THE coLtl-
SION OCCURS, RUSSIAN ROUL E TTE IS PLAYED TO DETERMINE IF THE NFU-
THINS HISTORY IS TO BE TERMINATED AT THAT POINT 3R IF THE NEUTRON
IS TO SURVIVE WITH AN INCREASED WEIGHT. 	 SPLITTING O F HIGH WEIGHT
NEUTRONS IS ALLOWED IN ORDER TO MINIMIZ E THE VARIANCE IN KE EE FOP
SYSTEMS WITH REGIONS OF WIDELY VARYING AVEPACE WEIGHTS.

5. RESTRICTIONS ON THE COMPLEXITY OF TEE PROBLPN -

6. TYPICAL RUNNING TI M E - THE FIRST SAMPLE PROBLEM P EUI P ES JUST OVER
2 MINUTES OF EXECUTION TIME UN THE IBM360/91 ANr 6 MINUTES ON THE
IBM360/75.	 TYPICAL PROBLEMS RUN BETWEEN 2 ANC: 30 MINUTES ON THE
CCC6600, OLPENJIN,, ON THE NUMBER OF HISTORIES kEUUES T ID, THE STA-
TISTICAL WEIL,HTING USED, ANC THE PRESENCE C P ABSENCE CF REFFkG-
TORS.

7. UNUSUAL FEATURES UF THE PROGRA M - TEE MIXED BOX FEATEFT PEPMITS
THE CALCULATION) OF MANY DIF F ERENT TYPES OF UNITS.	 Kf-r n2 INPUT IS
EXTENSIVELY CHECKED FOR CONSISTENCY AND COMPLETENESS.

B. RELATED AND AJXILIA R Y P ROGRAMS - ANISN (ACC ABSTRACT 151), nnT,
GEum, 05k
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9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1572.
IBm360 VERSION OF KENO SUBRITTED PAY 1970, REPLACED Py

SECDNO VERSION SEPTEMBER 1971, SAMPLE PROBLEM EXE-
CUTED BY ACC.

0006600 VERSION CF KONC2 SUP m ITTEC JULY 1973.

10. REFERENCES - G. E. WHITES IDES AND N. F. CROSS, KENU - A mULTIGROUP
moNTE CARLO CRITICALITY PROGRAM, CTC-5, SEPTEMBER 10, 1969.

KENO DATA GUIDE, CTC-5 ERRATA PP.21-32, SEPTRmRER
1971.

DESCRIPTION CF ALBEDC ANC CROSS SECTION DATA, ORNL
NOTE, SEPTEMBER 1571.

ACC PROGRAMMING NOTE, KENO TAPE SETU P , JANUARY 1577.
DEANNE DICKINSON, ROCKY FLATS KENO I! MANUAL, APRIL

1973.
ACC 450 KENC2 CCC6600 FROGRAM m ING NOTES, JULY 1973.

11. MACHINE REQUIREMENTS - CDC6600 PROGRAM R E QUIRES 64K %OROS oF FAST
CCRE, A DISK FACILITY OR CNE OP MORE TAPE UNITS.

12. PROGRAMMING LANGUAGES USED - FORTRAN IV, EXCEPT F r1R 3 MACHINE
LANGUAGE SUBROUTINES II8M3601 AND FIN FORTRAN WITH (CmPASS Sun-
ROUTINES ICOC66001.

13. OPERATING SYSfEm uR MONITOR UNGE R WFICH PROGRAM IS EXECUTPD
OS/360 (1BM360) AD SCOPE 3.3 (CDC6EC0).

14. ANY CTHER PRuGRAMMING OR OPERATING IKFoRmATION n p ArsTPIcTIONs -
18 .4360 SAMPLE PROBLE m CAN RE EXECUTED B y MOUNTING THE DISTEIBuTION
TAPE AND USING THE JCL CARDS FROM PILF 5 TO RETRIEVE THE opjFri.
PROGRAM AND ANY NEEDED cPrss SECTION CR •LPECC DATA. TEE ENCInsrv
CROSS SECTION AND ALBEDO DATA ARE INCLUDED FUR THE soff PURPOSE
OF ALLOwING THE SAMPLE PROBLE MS TO BE RUN FOR INSTRuCTInNAI P1)0-

POSES AND SHOULD NOT BE ASSUMED USEFUL Pop Ar'Y OTHER PUR POSE WI TH-
CUT CLOSE EXAAINATION AS TO THEIR APPLICABILITY.

THE 3 MACHINE LANGUAGE SUPROUTINES MENTIONED IN ITEM 12 INCLursE
A RANDOM NUMBER PACKAGE RANDNUM (ENTRIES ELT E N, AZIRN, EX PI-N, AND
GTISC) I A TIMING SUPRnuTINE PULL (ENTRIES PULL AND ITImE), AN
Mona, A SUBRJUTINE USE D AT OAK RIDGE TC IDENTIFY THE MACHIN P IN

WHICH A PROBLEM IS BEING RUN.

15. NAM , AND ESTASLISHMENT OF AUTHORS -
360	 G. E. wHITESIDES AND N. E. (puss

AATHE m ATICS Division
OAK RIDGE NATIONAL.LABORATCRY
P. 0. Anx x
OAK RIDGE, TENNESSEE 37830

6600	 JEANNE DICKINSON
ROCKY FLATS nivisicN
DOW CHEMICAL USA
P. C. PDX BBB
GOLDEN, CCLCRADC 80401
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16. MATERIAL AVAILAOLE - MAGNETIC TAPE TRANSMITTAL (360-6 FILES)
SOURCE DECK (360-FIL E 5 5230 CARDS, 6600-5109 CARLS)
OBJELCT DECK (360-EILE3 3347 CARDS)
SA M PLE PRJBLEMS (160- E ILE6 1664 CARDS, 6600-369 CAPPS)
LIMkAR(ES (36U-CROSS SECTION FILE1 110 VA E LAPLE-SI2EC BINAEy

kECJRDS AND ALBEDOS E ILE2 39 VAPIABLE-E1ZED
RECJRDS)

C'1NTROL IVEJRMATION (360-JCL FILE4 2; CARPS)
SAMPLE PROaLEM OUTPUT (360-110 SELECTED PAGES, 6600-59 PAGES)
R E FERENCE REPJRT, Fa c ATA, MANUAL, AND NFTES

17. CATEGORY - C
KEYWORDS - MULTIGRoUP, MONTE CARLO METHCD, CRITICALITY, LEAKAGE,

ABJRPTION. FISSION, STATISTICS, ANISN COP ES, DOT
CUDES, GEOM CCCES, 05R CCCES
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1. NAME OR DESIGNATIJN CF PROGRAM - SAFE-CRACK

2. COM P UTER FO ,L WHICH PROGRAM IS DESIGNED AND OTH E RS UPON WHII-H
IT IS OPERABLE - UNIVAC1108

3. DESCRIPTION UF PROBLEM OR FUNCTION - SAFE-CRACK PERFTR m S 4 VISC o
-ELASTIC ANALYSIS OF PLANE AND AXISYMmETRIC crm p osITE CONCPFTP

STRUCTURES SUBJECTED TO TRANSIENT TEMPERATU R E ANC MFCFANICAL
THE SPECIFIC CREEP CF CONCRETE AS AM AGE AND TEmPERAToDE

CFPENDENT FUNCTION, AND CONCRETE FAILURE UNCEP COMBINED STPESSES
ARE CONSIJERED. PARTICULAR EMPHASIS IS PLACED ON THE CRACKING
ANALYSIS IN CONCRETE ST R UCTuRES AND THE NONLINEAR DEPENDENCE CE
CREEP PROPERTY ON TRANSIENT TEmPFRATURE.

4. METHOD OF SOLUTION - THE PROGRAM USES THE FINITE-ELEMENT MFTHnl
WHICH REDUCES THE PROBLEM IC THE SOLUTICN OF A SYSTE m OF COUPLE
INTEGRAL EQUATION.	 THr CHOLESKY METHOD IS USED Ti] SCLVE THr
LINEAR SYSTEM OF EQUATIONS AND THE TRA P EZOIDAL PULE IS APPIIro clp
THE TIME INTEGRATION.

5. RESTRICTIONS UN THE COMPLEXITY OF TEE PROBLE M - MAXIMA CF -
300 NODES
675 ELEMENTS
70 TIME-STEPS

6. TYPICAL R.UNNING TIME - 90 MINUTES ARE REQUIRED FOP A FULL-CAPACITY
PROBLEM.

7. UNUSUAL FEATURES OF THE PRoGRAM -

A. RELAT ED AND AUXILIARY PROGRA M S - SAFE-CREEP (ACC A3STRACT 300I

9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1972.
UNIVAC1108 VERSION SUBMITTED MAY 1970.

10. REFERENCES - Y. R. RASHIC, NONLINEAR QUASI-STATIC ANALYSIS OF Th0-
DIMENSIONAL CONCRETE STRUCTURES, PART I T 4FC PYI PAR T II COMPUTER
PROGRAM M ANUAL, GA-9594, mAPCH 23, 1570.

R. D. BROWNE, P R OPERTIES OF CONCRETE IN REACTOR VES-
SELS, CONFERENCE ON PRESTRESSED CONCRETE PRESSURE VESSELS AT
CHURCH HnusE, WESTMINSTER, S.W. 1, 13-17 MARCH 1967, THE INSTITUTE
CF CIVIL ENGINEERS, LONDON, 1968, " , P. 131-151.

NTRAN, I/O ROUTINES FOR TAPE AND DRUM, EXCEPT FROM
UNIVAC 1107 FORTRAN IV PROGRAMMERS REFERENCE MANUAL, UP-3569,
REV. 1.

11. MACHINE REQUIREMENTS - 65K MEMORY AND 13 TAPES

12. PROGRAMMING LANGUAGE USED 7 FORTRAN V

13. OPERATING SYSTEM OP MONITOR UNDER wFICH PROCRAM IS EXECUTED -
EXEC II.
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1. NA ME OR DESIGNATION OF PROGRAm - SPAN4

7. CCmPUTER FCP WHICH PRLGRAm IS CESIGNEC AND OTFERS UPCN WHICH
IT IS OPERABLE - CDC6600

3. DESCRIPTICN CF PRCBLEm CP FUNCTION - SPAN4 CALCLLATES THE FAST
NEUTRON OCSE RATE, THERMAL NEuTP0A FLux, GArmA-Pt y FLUx, OCSE
RATE, AND ENERGY-ABSORPTICN RATE IN R ECTANGULAR, CYLINDRICAL, AKO
SPHERICAL GECmFTPIES BY INTEGRATING APPREPRIATE EXPCNENTIAL KER-
NELS OVER A SOURCE DISTRIBUTION. 	 THE SHIELD CCNEIGL R ATICN IS
FLEXIBLE - A FIRST-LEVEL SHIELD MESH, USING ANY UNE OF THE THREE
GEOMETRIES, IS SPECIFIED.	 REGICKS CF THIS SAME CECIA ETRY CR CF
CTEEP GECIAFTRIES, HAVING THEIR OWN (FINER) MESHES, MAY THEN BE
p mPFDDEC PETwEEN THE FIRST-LEvEL MESH LINES, CEFININC SECOND-LEVEL
SHIELD MESHES.	 THIS PROCESS IS TELESCCFIC - THIPC-LEVEL SFIELC
MESHES MAY BE EMBEDDED BETWEEN SECONC-LEVEL MESH LINES IN TURN.
ALL MESHES MAY HAVE VARIABLE SPACING. SCURCES ANC CETECTCRS MAY
QF LOCATED ARBITRARILY WITH RESPECT IC ANY SHIELD MESH. 	 THE
SOURCE IS CEFINEC BY THE FUNCTION -

S.SO.S1(A)*S2IBI*S3IC14.S4(A,0)*S3ICI*S5IA.CI*S2IEI*S6IP.C1
*51(5).S7IA,B,C1

WHERE A, B, AND C REPRESENT COORCINATES.	 IF An y FACTOR IS M ISS-
ING, THE CORRESPONDING TFRmS ARE ZEPC.	 CPCSS SECTICNS, BUILDUP
FACTORS, STANCARC COMPCSITICNS, ENERGY STRUCTURES, OCSE-ECNVERSICIA
FACTORS, INFINITE LINE AND INFINITE PLANE SOU R CE KERNELS, ANC
QUADP ATURES ARE CONTAINED IN A LIBRA R Y CE APPPCxI m ATELY 10,00C
ITEMS.

4. mFTHOD OF SOLUTION - ALL KERN ELS LSEC ASSUME ExPCNENTIAL ATTENuA-
TIEN. BY PAY TRACING, THE STRAIGHT-LINE,CISTANCES BETWEEN POINTS
IN THE SOURCE AND GCSE PCIKTS APE FCUNC, TC BE USEC IN CALCULATING
THE ATTENUATION.	 INTEGRALS APE EVALUATED BY GAUSS-LEGENDRE,
GAUSS-LAGUERRE, CR LCBATTC CuACRATURE. ACCURACY IS CFPENCENT ON
THE ACCURACY OF THE LIBRARY DATA AND ON THE CRCERS C F CUADRATUPE
USED. IN THERMAL NEUTPCN FLUX CALCULATIONS, 1FE USE POINTS MUST
BE LOCATED WITHIN CR BEYCIAC FYCPCGENCLA RECICNS, UNLESS THE
REMOVAL CRCSS SECTIONS FOR THE NON-HYDROGENCUS CASE A P E KNCMN.

5. FESTRI F TICKS CK THE CCMPLEXITY CF THE PPCPLEM - CYNAMIC STCPAGE IS
USED FOR LARGE BLOCKS OF DATA. HOwFvER, THE FCLICwING LIMITS ARE
IC BE ORSERVFC - MAXIMA CF -

75 SHIELD UNITS
75 COMPOSITION MATRICES
9 SOURCES ANC CETECTCPS
9 FIELD-POINT LISTS

450 DIF F ERENT CYKAMICALLY-STOREC ARRAYS. THE NUMBER OF SUCH
ARRAYS IS 3*INUmBER CF SHIELC UNITSI*NumBEP CF CCmPCSITION
mATRICES+10*INUMBER OF SOURCES.NUmBER CF DETECTCPSI.NumBER
OF FIELD PEW LISTS*I.

400 DIF F ERENT COmPCSITICK NUMBERS
200 MESH LINES IN ANY DIRECTION IN ANY SHIELD UNIT
33 E NIRECCED CECMETRIES IN THE PATH CF CNE RAY
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5. REST P ICTICNS ON THE COMPLEXITY OF THE PROBLEM ICCNTINUEDI
9 COMBINED FIELD-PCINT LISTS

33 INTEGRATIONS IN ONE CASE
15 DECAY-TIMES LISTS

2000 ITEMS IN ANY CNE DATA GROUP, EXCEPT SCURCE STRENGTHS
2000 PRODUCT OF THE ORDERS OF THE THREE OuADRATuRE NUMBERS

MAXIMUM ADDITIONS TO THE LIBRARY -
1016 CRCSS SECTION DATA ENTRIES CR 32 NEW ELEMENTS
1060 COMPOSITION DATA ENTRIES OR 279 CCMPCSITIONS
190 ENERGY-STRUCTURE DATA ENTRIES CR 19 ENERGY STRUCTURES
350 BUILDUP-FACTOR DATA ENTRIES CP 3 NEW BUILDUP-FACTOR

MATERIALS

6. TYPICAL RUNNING TIME - A CONSERVATIVE ESTIMATE CF THE COMPUTER
TIME REQUIRED FCR A RUN IS GIVEN B y -

T(SEC)=25+10.00042*NC*NI+0.1*(E-1)+0.02*KCI*NE
WHERE NO IS THE PRODUCT oF THE ORDERS OF THE CuAcRATLRES USED IN
INTEGRATING EVER THE SCURCE vCIAJPE, NI IS THE NUMBER OF MESH LINES
CRoSsEn IN RAY-TRACING FROM A TYPICAL GAUSS FEINT TC A TYPICAL
FIELD POINT, NF IS THE NUMBER OF FIELD POINTS IN THE RUN, E IS THE
NUMBER OF ENERGY LEVELS IN THE ENERGY STRUCTURE, ANC NC IS TEE
NUMBER OF DIFFERENT COPPCSITICNS.

7. UNUSUAL FEATURES CF THE PROGRAM - THE EXTREME FLExIBILIT y OF THE
SHIELD GEOMETP y OPTIONS ALUMS NFARL y EXACT REPRESENTATICNS CF
VERY COMPLEX RFACTCRS, SHIELDS, AND REACTER ccmPARTMENT SITUA-
TIONS. COMPLEX REACTORS AND ETHER DEVICES ARE REPRESENTED BY
EMBEDDING PORTIONS OF CNE CECMETPY IN ANOTHER AS FOLLOWS.

A BASIC GEEmETR y (RECTANGULAR, CYLINDRICAL, OR SPHERICAL) IS
DEFINED FOR THE SHIELD CONFIGURATION, AND IS USED 7C SPECIFY THE
mEsHLINES IN THE FIRST-LEVEL SHIELD UNIT. THE FIRST-LEVEL SHIELD
USUALLY ENCOMPASSES ALL OF THE SHIELDS AND CCPPONENTS WHICH ARE TO
BE REPRESENTED IN THE PROBLEM. AFTER THE FIRST-LEVEL SHIELD UNIT
HAS BEEN SPECIFIED, NEW SHIELD UNITS MAY BE DEFINED (USING A DIF-
FERENT CE0PETRY THAN THE FIRST-LEVEL SHIELD IF DESIREE), AND ( D OR-
TicNs OF THESE NEW SHIELD UNITS MAY BF EMBEDDED BETWEEN THE MESH-
LINES nF THE FIRST-LEVEL SHIELD UNIT.	 THESE NEW SHIELD UNITS
BECOME SECCNO-LEVEL SHIELDS.

THE EMBEDDING PROCESS IS TELESCOPIC, SUCH THAT THIRD-LEVEL
SHIELD UNITS MAY BE DEFINED AND EMBEDDED IN THE SECCNE-LEVEL
SHIELD UNITS, AND EACH NEW LEVEL OF SHIELD GEEMETRY IS EMBEDDED IN
THE NEXT LCwER LEVEL.	 THE MFSHLINES WHICH ARE SPECTFIEE IN EACH
SHIELD MAY HAVE VAPTAFLE SPACING.

EACH CELL FORMED B y THE mESHLINES OF EACH SHIELD LNIT MAY THEN
BE SPECIFIED TO CCNTAIN EITHER A CCPPCSITION (THAT IS VOID, ELE-
MENT, ComPOUND, OR MIXTURE) CR A CELL-SHAPED PCRTICN OF A HIGHER
ORDER SHIELD UNIT. THE HIGHEST-ORDER SHIELD LNIT(S) IN A PROBLEM
WIlL THERFFCRE HAVE A COMPOSITION In EVERY CELL.

MULTIPLE SOURCES AND DETECTORS ARF ALLOWED, THUS SIMPLIFYING
SOmE TYPES OF STUDIES. NINE SOURCE AND DETECTOR GEOMETRIES MAY
PE DEFINED IN A SPAN4 PRORI.EM, AND AGAIN THE GECPETRIES MAY BE
R ECTANGuLAR, CYLINDRICAL, CP SPHERICAL.	 SOURCES AND DETECTORS MAY
BE LOCATE() ARBITRARILY WITH RESPECT TC ANY SHIELE UNIT, AND THE
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7. UNUSUAL FEATURES CF THE ERCGRAm 1CONTINUEC1
REGIONS OF INTEGRATION (OR CETECTCRS1 CEP WHICH THE FLUX, DCSE
DATE, OR ENERGY-ABSORPTION PATE ARE CALCULATED MAY BE PARTS CF
RECTANGULAR SOLIDS, PARTS OF CYLINDE R S, OR PARTS OF SPHERES.

THE ENERGY OUTPUT CR PARTICLE EPISSICN CF EACF SCURCE IS
DESCRIBED BY A GENERAL TI-PEE-DIMENSIONAL DISTRIBUTION FUNCTION.
THE VARIATION CF THE SOURCE CISTRIBUTICK FUNCTION BETWEEN MESH-
LINES MAY RE LINEAR, SEMI-LOG, OR LOG-LOG. 	 THE GENERALITY OF THE
FuNCTICK REQUIRES THAT TFE INTEGRAL BE ESTIMATED BY MEANS CF
GAUSS-LEGEND R E, GAUSS-LAGUERRE, CR LCBATTC CUACRATuRES. A NUMBER
CF AUXILIARY PROGRAMS WHICF PREPARE SPAN'. INPUT FILES ANC PRCCESS
SPAN'. OUTPUT FILES EXIST.	 ISCTRCPIC SCuRCES ARE USUALLY ASSUMED.
A COSINE SOURCE OPTION ALLOWS THE SIMULATION CF eNISm/Qpic
SOURCES.

B. RELATED AND AUXILIARY PROGRAMS - SPAN4 IS AN EXTERSICK OF, ANC
SUPERCEDES, SPAN3. SPAN'. USES THE BETTIS ENVIRONMENTAL ROUTINES
(ACC ABSTRACT 478).

R. STATUS - ABSTRACT FIRST CISTRIBUTEC JANUARY 1C72.
CCC6600 VERSICN A SuBmITTEC SEPTEMBER 1970, REPLACED BY

VERSION B FEBRUARY 1973.

10. REFERENCES - 0. J. WALLACE, SPAN-4 - A POINT-KERNEL COMPUTER PRO-
GRAM FOR SEIELDING, WARD-TM-AMU-ISSUE 2, VCLS. I AND II,
OCTOBER 1972.

0. J. WALLACE, SEAN-4 - A POINT-KERNEL COMPUTER PRO-
(- PAM FOP SFIELDINC, wAPO-TM-809, DECEMBER 1969.

C. J. PFEIFER, COC-6600 FCRTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPORT, wAPD-TV-668, JANUARY 1967.

W. H. GUILINGER, N. C. COOK,' AND P. A. GILLIS, SPAN-3
A SHIELD DESIGN PROGRAM FOR TPF PI-ILCC-2000 CCMPUTEP, wAFC-TM-235,
FEBRUARY 1962.

CONTROL CATA 6400/6500/6600 CCMPUTER SYSTEMS SCOPE
1 .1 REFERENCE MANUAL, PUBL. NC . 601894006, FEBRUARY 1962.

11. MACHINE REQUIREMENTS - 64K CENTRAL mENCRY ANC CNF SYSTEM DISK.
MICROFILM IS REQUIRED IF THE PLCT CPTICKS ARE TC OE uSEC.

12. PPCGRAmmINC LANGUAGES USEC - FORTRAN [V ANC ASCENT

11. OPERATING SYSTEM CR MONITOR UNDER WHICH PPCGRAP IS EXECUTED -
SCCPE 3.1.

14. ANY CTHER PPOGRAmMINC OR OPERATING INFORMATION CR RESTRICTIONS -
SPAN'. IS STRUCTURED INTO DISTINCT (D ARTS wFICF ARE LOACEC INTO
CENTRAL MEMORY AS REQUIRED.	 THESE PARTS APE REFERREC TC AS OVER-
LAYS AS DESCRIBED IN REFERENCE 5. 	 ESSENTIALLY AN OVE R LAY REPRE-

SENTS THE AMOUNT 0- PRCGRAm TEXT IN CENTRAL MEMORY. KITH OVERLAY
LO A DING, THE M AIN OVERLAY IS ALWAYS IN MEMORY, AND, IN ACDITICN, A
PAR T ICULAR PR I MARY A NC CNE SECONCARY OVERLAY RAY ALSC BE IN CEN-
TRAL MEMORY.	 SPAN4 CONTAINS A VAIN OVERLAY, 7 PRIMARY OVERLAYS,
AND 8 SECCNDARY OVERLAYS. OVERALL PROGRAM CCNTRCL IS VESTEC IN
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14. ANY OTHER INFORMATION OR RESTRICTICNS (CCNTINuEC)
THE MAIN OVERLAY AND TFF PRIMARY AND SECONDARY OVERLAYS ARE LOADED
AND EXECUTED THROUGH THE USE CF THE NEXT SUBROUTINE EESCEIBED IN
REFERENCE 3.

15. NAME AND EsTABLisFmENT OF AuTHcR —
0. J. WALLACE
PETTIS ATOMIC POWER LABERATOPY
WESTINGHOUSE ELECTRIC CCRPORATION
P. O. BOX 74
WEST MIFFLIN, PENNSYLVANIA	 15122

1E.	 MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
mAGNITIC TAPE TRANSMITTAL (2 TAPES)

SOURCE CECK (PART 1 11,08C CARES, PART 2 11,553 CAFCS)
SAMPLE P R OBLEMS (466 CARDS)
REFERENCE REPCRTS, wAPC-Tm-809(L), VELS. 1 AND 2

17.	 CATEGCRY - J
KEYwCR1S - CCSE RATES, SHIELDING CESICN, GAmmA RADIATION, SPAN3

CODES
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1. NAME OR DESIGNATION CF PRI:CRA P. - PESENC/ADLER

7. COMPUTER FOR WHICH PROGRAM IS DESIGNEC ANC CTEERS UPCN WHICH
IT IS OPERABLE - CCC6600, pcolo

DESCRIPTION OF PROBLEM OR FUNCTICK - RESTNC GENERATES INFINITELY
DILU T E, UNBRCACENED POINT CROSS SECTIONS IN ThE ENOF FORMAT BY
CO MB INING ENOF FILE 3, BACKGRCuNC CROSS SECTICNS wITE POINTS CAL-
CuLATED FROM ENOF FILE 2, RESONANCE PARamETER DATA.

ADLER CALCULATES TCTAL, CAPTURE AND FISSICN CROSS SECTIONS FROM
THE CORRESPONDING AUER-ADLER PARAMETERS IN THE ENCE/B FILE 2 %/EP-
SICN II DATA AND ALSO DCPPLFR-BROACENS CROSS SECTIONS.

4. mUTHo0 CF SOLUTION - RFSENC CALCULATIONS APE COKE in TwC STEPS BY
TwC SEPARATF SECTIONS OF THE PROGRAM. THE FIRST SECTION DOES THE
RESONANCE CALCULATICK AND STORES THE RESULTS CN A SCRATCF FILE.
THE SECOND SECTION COMBINES THE DATA FROM THE SCRATCH FILE WITH
BACKGROUND CRCSS SECTIONS AND PRINTS TEE RESLLIS.

ADLER USES THE ADLEP-ACIFP FCRmALISm.

S. RESTRICTIONS ON TEE COMPLEXITY OF THE PROBLEM - RESEND EXPECTS ITS
INPUT TO BE a STANDA 0 0 MODE ecc ENCF FILE (VERSION II/III).	 SINCE
THE OUTPUT IS ALSO A STANDARD MODE BCD ENPF FILE, THE PRCGRAm IS
LIMITED BY THE SIX SIGNIFICANT FIGLRF ACCLRACY INHERENT IN TEE
ENCF FORMATS.	 (IF THE CROSS SECTION HAS BEEN CALCULATED AT T.G
PoTNTS SC CLCSE IN ENERGY THAT ONLY TI-FIR LEAST SIGNIFICANT
FIGURES DIFFER, THAT INTERVAL IS ASSLPFD TC HAVE CCNvERGEO, EVEN
IF OTHER CONVERGENCE CRITERIA MAY NOT BE SATISFIED.)	 IN THE uNRE-
SCLvED RANGE THE CROSS SECT TENS HAVE BEEN AVERAGED OVER A PORTER-
THOMAS CISTRIBUTION.	 IN SOME REGIONS THE. CALCULATEC FESCNANCE
CROSS SECTIONS MAY BE NEGATIVE.	 IN SUCH CASES THE STANDARD CU.-
VERGENCE CRITERION wCLLD CAUSE AN UNNECESSARItY LARGE NUMBER OF
PcINTS TO BE PRODUCED IN THE REGION WHERE THE CROSS SECTION
BECOMES ZEPC. FOP THIS REASON AN ACOITIONAL INPUT CCNVERGENCE
CRITERION MAY RE USED (AVEPR), B y MEANS OF WHICH IF TEE ABSOLUTE
VALUE CF TEE CROSS SECTION AT BOTH ENDS CF AN INTERVAL IS LESS
THAN AVERR THEN THE INTERVAL IS ASSUPFC TC EAvE CONVERGED. 	 THERE
AP E ND LIMITATIONS ON THE TOTAL NUMBER OF PCINTS CENERATEC. TEE
PRESENT ENuF (vFRSICN 11/111) FORMATS RESTRICT TEE TOTAL NUMBER
CF POINTS THAT CAN BE GIVEN FOR A REACTION TYPE TO 5000.

ACLER CAN HANDLE RESONANCE DATA UP TO A MAXIMUM CF 10 ISOTOPES
WITH A TOTAL NumPER OF 500 RESONANCES. THE CCDE ASSUMES THAT THE
R ESOLVED RESONANCE PARAMETERS ARE GIVEN FIR ONE ENERGY RANGE WI-ICI-

IS THE SAME FOR ALL TEE ISOTOPES OF AN ELEMENT. THE MESH POINTS
AT WHICH TEE CROSS SECTIONS APE CALCULATEC CAN BE VAR IEC. SINCE
THE CALCULATED DATA APE NUT STORED, AN INCREASE IN TEE NUMBER OF
MESH POINTS DOES NOT CON F LICT WITH ANY STORAGE RECLIREmENT.

6. TYPICAL RUNNING TIME - TO PRODUCE THE U23P (FOE MAT	 1103) CROSS
SEC T IONS WITH A 1 PERCENT ACCURACY (ERR = 0.011 RESENC GENERATES
ABOUT 12,000 RESONANCE PCINTS ANC RECUIRES ABOUT 1 ECuR CN TFE
PDP10. FOP LESS COMPLEX MATERIALS RUNNING TIPE IS CCNSIDERABLy
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6. TYPICAL RUNNING TIME (CONTINUEC)
SHCRTER.

ADLER CALCULATICNS CF CROSS SECT ICNS CF ONE ISOTOPE WITH 37
RESONANCES AND 20 MESH POINTS BETWEEN RESCNANCES PECUIPES 21
SECONDS WITHCUT DCPPLER BRCACENING ANC 209 SECCNDS WITH DOPPLER

BROADENING.

7. UNUSUAL FEATURES OF TFE PROGRAM -

8. R ELATED ANC AUXILIARY PROGRAMS - RESENC COMBINES TFE FEATURES OF
THE RESONANCE REGION CODES AVRAGE3, AvRAGE4, AND SIGmA2. ADDI-
TIONAL SUBROUTINES UNDER DEVELOPMENT WILL FuRTFER ENABLE IT TO
PEPLACE ADLER AND RAMP! (ACC ABSTRACT 492).

9. STATUS - ABSTRACT FIRST CISTPIBUTEC JANUARY 1972.
C006600 VERSIONS OF AVR AGE3,4, SIGRA2, AND tCLEP SUB-

MITTED CETCBER 1970, REPLACED BY REVISED VERSION
DECE MBER 1971.	 AVRACE3,4, ANC SIGMA? REPLACED BY
p DP10 VERSION OF RESEND AUGUST 1972.

10. REFERENCES - M. R. BHAT, ENCF/B PROCESSING CODES FOR THE RESONANCE
REGION, BNL-50296 (ENCF-148), JUNE 1971.

M. K. DRAKE, EC., CATA FORMATS AND PROCEDURES FOR THE
.1, NDE NEUTRON CROSS SECTION LIBRARY, BNL-50274(7-601) IENCE-102),
VOL. 1, OCTOBER 1970.

onELL1 OZER, PROGRAM RESENC, PNL-17134, JANUARY 1972.
O. B. ADLER AND F. T. ADLER, ANALYSIS CF NEUTRCN

RESONANCES IN FISSILE ELEMENTS, PROGRAMS CC D ILLI, CURVEPLCT AND
SIGMA, 000-1546-1, SEPTEMBER 1966.

11. MACHINE RECUIREMENTS - RESENC REQUIRES 24K DECIMAL CChE WITH 2

SCFATCH UNITS, AN INPUT UNIT FOR ThE ENCE DATA, AN CUTPUT UNIT,
A UNIT FOR READING IN THE RUN PARAMETERS (TELETYPE CR SYSTEM
INPUT) AND A UNIT FOR PRINTING OUT RUN ASSCCIATED MESSAGES (TELE-
TYPE OR SYSTE M OUTPUT). ADLER RECUIPES 37K OCTAL MEMORY.

12. PROGRAMMING LANGUACE USED - FCRTRAN IV

13. OPERATING SYSTEM OF MONITOR UNDER WHICH PPCGRAM IS EXECUTED -
SCOPE 1.0.

14. ANY CTHER PROG R AMMING OR OPERATING INFORmATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF ALTFCRS -
M. R. BRAT AND O. OZER
NATIONAL NEUTRON CROSS SECTION CENTER
BROOKHAVEN NATIONAL LABORATORY
UPTON, LUNG ISLAND, NEW YORK 11973

16. mATIPIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (RESEW'. 232.1 CARDS, ADLER P92 CARDS)
SAMPLE poretEm (ACLER 157 CARCS)
R EFERENC E REPORTS, BNL- 5 0296 AND PNL-17114
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17. CATEGORY - A
KEYWORDS	 AVERAGES, SCATTERING, CAPTURE, FISSICA, CRCSS SECTICBS,

FAIDF/Pg DCFPLER PROACENIBC, MULTILEVEL, BREIT-WICNER
FORMULA, AVRAGE3 CODES, AVRAGE4 CCCES, SICMA2 CMS,
RAMP1 CODES
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1. NA m E OR DtSISNATIUN OF PROGRAM - APRFX1

2. COMPUTER FOR WHICH PROGRAM IS DESIGNEC AND OTHERS UPON WHICH
IT IS OPERABLE - CDC6600

3. DESCRIPTIUN OF PROBLEM OR FUNCTION - APRFX1 COLLAPSES ANC COM-
BINES CROSS SECTION SETS FOR MULTIGPOUP TRANSPORT CALCULATIONS.
IT PERFORMS GROUP COLLAPING FOR AS MANY ISOTOPES, MIXTURES AND
LEGENCRE EXPANSION SETS AS DESIRED FROM THE OLC-28 LIBRARY. THE
OLC-28 LIBRARY STRUCTURE EMPLOYS TENTH LETHARGY UNIT INTERVALS
FRO M 15 MEV TU 111 KEV ANC QUARTER LETHARGY INTERVALS DOWN TO
0.414 EV. A 100TH GROUP 0.0 TO 0.414 EV IS USED AS A SINK GROUP.
THE COJE ALSO DETERMINES THE BROAD GROUP INPUT SOURCE AND GENER-
ATES AVERAGED NEUTRON VELOCITIES FOR USE WITH TFANSPGFT CAICULA-
T TONS.

4. METHOD OF SOLUTION - THE FINE GROUP CROSS S E CTIONS ARE COLIAPSFC
TO A BROAD GROUP STRUCTURE ACCORDING TO A FLUX SPECTRUM EITHER
IN PUT BY THE USER OR CALCULATED BY THE CODE. FINE GFOUP ( - RMS.
SECTIONS ARt AVERAGED TC FORM EITHER MACROSCOPIC OR MICROSCOPIC
ISOTOPE CROSS SECTIONS AND ANY COMBINATION OF MACROSCOPIC mixTuRES
OF THESE CROSS SECTIONS.

5. RESTRICTIONS UN THE CO M PLEXITY OF THE PROBLEM - THIS VERSION OF
THE CODE USES THE DLC-2R LIBRARY IN ANISN-DOT FORMAT. UPSCATTEP-
INS IS NOT INCLUUED.

6. TY P ICAL RUNNING TI M E -

7. UNUSUAL FEATURES OF THE PROGRAM -

e. RELATED AND AUXILIARY PROGRAMS - THE PROGRA M UTILIZES THE F9
GROUP DLC-20 NEUTRON CROSS SECTION LIBRARY. THIS LIBRARY IS
DERIVE0 FROM THE ENCF/P CATA BY USE OF SUPEPTOG (ACC ABSTRACT
431) ANO IS IN THE ANISN-DOT FORMAT. THP COCE FUNCTIONS SImIlARIY
TO LOT (ACC ABSTRACT 113) WRITTEN AT LOS ALA mf:!S SCICr T icic LA P oPA-
TC4Y.

9. STATUS - ABSTRACT P FST DISTRIBUTE/ JANUA R Y 1c72.
CDC6500 VERSION SUBMITTED OCTOBER 1970.

10. REFERENCES - PAUL S. PICKARD, NEUTRON CROSS SFCTION CILLAPFING
Crilm APRFX1, AMXRJ-BNL(12-70), JUNE 1, 1970.

PAUL S. P ICKARD AND DONALD J. MILLIAMS, CALCULATED
NE0TR)N ENERGY SPcCTRA FOR THP_ APRF REACTOR, AMXRD-BNL(9-70),
APRIL 28, 1970.

11. MACHINE REQUIREMENTS -

12. p R q 6 u.AmliNG LAT.uAGE USED 1 FORTRAN IV

13. 0 P7RATIN6 SYSTEM OR M ONITOR UN r'EP WF1CH PROGRAM IS EXECUT P C -
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14. ANY CTHER PROGRAMMING OR OPERATING INFoRmATION OP RESTRICTI1NS -

15. NAME AND ESTAiLISHMENT OF AUTHoRS -
AUTHUk

PAUL S. PICKAPC

CONTACT
DR. h . H. KAZI
AP PA Y PULSE RACIATICN FACIIITY
U. S. DEPARTMENT OF TH c ARMY
ABERDEEN RESEARCH ANC CEVELC RmENT CENTER
ABERDEEN P R OVING G R CUND, MARYLAND 21005

E. RATERIAL AVAILABLE -
SOURLE DECK (646 CARDS)
REFERENCE REPORTS

Ir. CATEGORY -
KEYWORDS - CUSS SECTIONS, mULTIGRuuP, GROU P CuNSTANTS, supERvic

CODES, ANISN CODES, ICI CCCES, CrT cncEs
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1. NAME OR DESIGNATION OF PROGRAM - HPG3

2. COMPUT E R FIR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - UNIVAC1108, IBM3EC/37O

3. DESCRIPTION OF PRCBLEN CP EUKCTICN - TFE CCCE COMPUTES TFE SLCWING
DOWN SPECTRUM OVER THE ENERGY RANGE 10 mEV TC .414 EV IN EITHER
THE B1 CR 11 APPROXIMATION, USING 68 GROUPS OF NEUTRONS WITH A
CONSTANT GROUP WIDTH OF DELTA U	 .25. THE CALCULATED FLUX AND
CURRENT SPECTRA ARE USED TO REDUCE THE ORIGINAL 68-GPOUP CRCSS
SECTION DATA TO AVERAGE VALUES OVER As MAN), AS 33 BROAD GROUPS.
OUTPUT IS PRINTED AND PAY ALSO BE PUNCHED IN FLPPATS FOR INPUT TO
ANY OF SEVERAL SPATIAL mULTICROUP CCCFS.

4. METHOD OF SOLUTION - THF 68 FINE-GROUP FLUXES AND CURRENTS ARE
CALCULATED BY ONE SWEEP THROUGH THE GROUP STRUCTURE, STARTING FROM
A SPECIFIED SCURCE DISTRIEUTICN.	 THE SOURCE NAY BE SELECTED ERCm
AMONG THE 8 AVAILABLE ON THE DATA TAPE oR MAY BE INPUT. THE
OULTIGPOUP MCCEL USES A FULL CCwNSCATTERINC MATRIX, WITH
INELASTIC, N2N, AND PO AND P1 COMPONENTS IF ELASTIC SCATTERING
EXPLICITLY INCLUDED. MACROSCOPIC FINE-GROUP PARAMETERS tRE
CONSTRUCTED FROM INPUT NUCLIDE CONCENTRATICNS AND MICROSCOPIC
PARAMETERS, AVAILABLE CN THE DATA TAPE FCR MORE THAN 200
INCIvI o UAL NUCLIDES. THERE IS Nn RESTRICTION, OTHER THAN AVAIL-
ABILITY, ON THE NUMBER oF NUCLIUES USABLE IN A CASE.	 A SPECIAL
CALCULATION IS MACE IN THE RESONANCE RANGE FoR CERTAIN NUCLIDES,
USING AN ADAPTATICN CF THE ACLER, FIKmAN, AND NOPCFEIm METHOD TO
OBTAIN AN INTERMFOIATE RESONANCE APFPCxImATION FOR PCTF TEE
ABSCRB FR NUCLIDE AND AN ADMIXED MODERATCP. 	 TFE RESONANCE CCNTRI-
BUTION IS ALLCCATED TO THE FINE-GROUPS IN A CONSISTENT MANNER
PROVIDING SELF-SHIELDING IN BOTH SPACE AND ENERGY.	 ADDITIONAL
SELF-SHIELDING FACTCRS MAY FE REAC IN FOR ANY NUCLIDE, IF DESIRED.
THE FINE-GROUP FLUXES AND CURRENTS ARE USED AS WEIGHTING FUKC-
TICNS IN AVERAGING MACROSCOPIC AND mICROSCCPIC PARAMETERS OVER
THE SPECIFIEC FIRCAC-CPCUR STRUCTURE.	 AS AN CPTION, THE NEUTRON
AGE IN AN INFINITE MEDIUM mAY BE CALCULATED OY THE PCPENTS METFOC.

5. RESTPICTICKS ON THE COMPLEXITY OF TEE PROBLEM - THE MAXIMUM NUMBER
OF B R OAD GROUPS IS 33. BROAD-G R OUP BOUNCARIES ARE ADJUSTED INTER-
NALLY TO COINCIDE WITH CNE CF THE EP FINE-GROUP BOUNDARIES.

A.	 TYPICAL RUNNING TIME - FOR 10 NUCLIDES, INCLUDING 4 WITH
RESONANCE CALCULATION AND NO PUNCHED OUTPUT, 40 SECONDS ARE
RFOuIRED FOR THE FIRST CASE IN A Run, AND 20 SECONDS FOR EACH SUC-
CEEDING CASE.

7. UNUSUAL FEATURES CF THE PROGRAM -

8. RELATED ANC AUXILIARY FREGRAmS - NuTAPE2 UPDATES AND/OR PRINTS
THE HRG3 DATA TAPE.	 BINHDT CONVERTS A BCC LIBRARY IC TFE BINARY
FORMAT USED PY HPG3.
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9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1S72.
UNIVAC1108 VEPSION SUBMITTED OCTOBER 1970.
IBM360 VERSICN SUBMITTEC PAPCF 1973, SAMFLE PRCELEM EXE-

CUTED BY ACC.

10. REFERENCES - J. L. CARTER, FkG3 - A CCEE FEU/ CALCULATING TEE
SLOWING-DOWN SPECTRUM IN TFE P1 OR 81 APPROXIMATICNS, EiNkL-1432,
JURE 1970.

HPG-3 CHANGES IN CORVERSICN TC IBM 360/370, TVA NOTE,
1973.

11. MACHINE REQUIREMENTS - 64K MEMORY, KERMAL INPUT, OUTFUT, PRCGRAM,
ANC PUNCH UNITS, 1 UNIT FOR LIBRARY, 1 TO 4 SCRATCH LNITS OP
THEIR EQUIVALENT CI- DRUM (UNIVAC110P), 200K MEMORY, STANCARC I/C
UNITS, 1 UNIT FOR LIBRARY, AND 1 SCRATCH UI- IT 1100'360/

12. PROGRAMMING LANGUAGE USED - ECRTRAR IV

11. OPERATING SYSTEM OR MCNITCR UNDER WFICH PROGRAM IS EXECUTED -
CSCX (UNIVAC1108), OS/360 (18M360).

14. ANY CTHER FROGRAMMINC OR OPERATING INFORMATION OR RESTRICTIONS -
A FEW SPECIAL FEATURES OF CSCX ARE USED BY THE UNIVAC1108. THEIR
FUNCTIORS APE DESCRIBED IN THE REFERENCE PEPCRT BRkL-1432.

IS. NAME AND ESTABLISHMENT OF AUTHCRS -
1108	 J. L. CARTER

REACTCR PHYSICS DEPARTMENT
PACIFIC NORTHWEST LABCRATCRIES
BATTELLE
P. C. BCX 99	 •

RICHLAND. MASHIRCICK 5S352

360	 G. M. PERRY
TENNESSEE VALLEY ALTHCRITY
303 POWER BUILDING
CFATTANCOGA, TENNESSEE	 37401

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL (1 CR 3 TAPES)
SOURCE DECKS IHR63 1108-2512 CARDS. 3E0-2116 CAPCS, NLTAPE2

1108-815 CARDS, 360-e5e CtRCS, PIRFDT 1109-278
CAPCS, 360-286 CARDS)

SAMPLE PROBLEMS (HRG3 1108-48 CARDS, 360-21 CARES, BIKETT
11C8-26 CARDS, 360-1 CARD, KLTAPE2 3E0-3
CARDS)

LIBRARIES (1108-1417 BINARY RECORDS, 360 AND 1108 TAPE 2
17,635 CARDS, TAPE 3 1R,53C CARDS)

CONTROL INFORMATICN (HRG3 360-11 CARDS, BINECT 3EC-16 CARDS,
NLTAPE2 3EC-14 CARDS)

SAMPLE PROBLEM OUTPUT (BINFDT-11 PAGES)
REFERENCE REPORT AND TVA ROTE
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17. CATEGORY - B
KEYWORDS - SLOhING DOWN, GRCUP CCNSTANTS, CRCSS SECTICNS, ELASTIC

SCATTERING, INELASTIC SCATTERING, NUTAPE2 CODES,
BINHOT CCDES
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I.	 NAME OR DESIGwATION OF PROGRAM - B(JRLI

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND ETHERS OPEN WHICH

IT IS OPERAbLE - CDC6600

3. DESCRIPTION OF PROBLEM 9P FUNCTION - RUBLE PREDICTS FUEL SWELLING
AN) FISSION GAS RELEASE FROM NUCLEAR FUELS, BASED ON MOVEMENT OF
FISSICN GAS BUBBLES IN SOLIDS 1Y A SURFACE CIFFUSION MOCHANISm
UN1ER THE ACTION jF A THERMAL GRADIENT (SEE REFERENCE 3). 	 INTER-
ACTIONS OF THE BUBBLES WITH CISLOCAT IONS 4N0 GRAIN BOUNDARIES Pko_
VIDE TEMPORARY TRAPPING SITS, PRIOR TO RELEASE.

4. METHOD OE SOLUTILN - BUBL1 IS A COMPUT E R SIMULATION OF A FUEL
REGION. WITHIN TAIS REGION, FISSION GAS EVErTS ARE FOLLOWED VIA 4
MCNTE CARLO TECHNIQUE. INCIVIDUAL BUBBLES ARO FOLLOWED THROUGH
THEIR TIME HISTORY FROM NUCLEATION TC RELEASE FROM THE FUE1 , WITH
INTERALTIJNS AT DISLOCATIONS AND GRAIN BOUNCAPIES.	 SPECIFIC
BUBBLE SIZES ARE uETERMINED FROM EITHEP THE IDEAL GAS LAW OR THE
VAN DER wAALS EQUATION OF STATE AS NOCIFIEC PY A LOCAL FYDROSTATIG
PRESSURE TERM.

5. RESTRICTIONS JN THE COMPLEXITY OF THE PROBLEM - THE CURE rNT vE p
-SION OF bUBL1 IS RESTRICTED Tn ISOTHERMAL PROPLEMS WITH NON-VARY-

ING HYDROSTATIC PRESSURE ANC THERMAL GRADIENT HISTOFIES.

6. TYPICAL RUNNING TIME - ONE MINUTE PER CASE IS RECUIPEC.

7. UNUSUAL FEATURcS OF THF PROGRAM - BUBLI IS A UNIQUE ANALYSIS TOOL
IN THAT IT IS THE ONLY KNOWN PROGR4 m WHICH EXPLICITLY DESCPIPES 4
FUEL REGION AND FOLLOWS FISSION GAS ATOMS FROM NUCLEATION UNTIL
RELEASE FROM THE FUEL REGION OCCURS. IT IS THE ONLY MODEL AVAIL-
ABLE WHICH PREDICTS THE PHENOMENA OF SATURATION IN GASEOUS sw r u-
ING AT HIGH TEMPERATURE ANC A TEMPERATURE OF NAxImum SWELLING,
BOTH HAVING BEEN OBSERVED EXPERIMENTALLY.

P. RELATED AND AUXILIARY PROGRAMS - THE LONG FARCE PLAN IS TO INTE-
GRATE THE BUBL SWELLING AND GAS RELEASE MODEL WITH OYORD3 (ACC
ABSTRACT 4491.	 BURL' USES THE BETTIS ENVIRONMENTAL ROUTINES (ACC
ABSTRACT 4781.

9. STATUS - ABSTRACT FIRST DISTRIBUTEC JANUARY 1972.
CDC6600 VERSION SUBMITTED OCTOBER 1970.

10. REFERENCES - H. R. WARNER, FUEL-I - A STATISTICAL FUEL SW-LLING
AND FISSION GAS RELEASE MODEL, WAPD-TM-942, SEPTEMBEF 1970.

C. J. PFEIFER, CDC-660C FORTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPORT, WAFT-TM-66E1, JANUARY 1067.

F. A. NICHnLS, BEHAVIOR CF GASEOUS FISSION PROCUCTS
IN OXIDE FUEL ELEMENTS, WAPD-TM-570, OCTOBER 1966.

E. UUNCOMBE AO C. N. FRIEDRICH, CYGRO-3 - 4 OnmPUTE17
PROGRAM TO JETERMINE TEMPERATURES, STRESSES AND DEFORMATION IN
OXIDE FUEL RODS, WAPr-TM-961, MARCH 1970.
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11. MACHINE REQUIREMENTS - 65K MEMORY, A PRINTER, AND A PLOTTER

12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER wt-ICH PROGRAM IS EXECUTED -
SCOPE 3.1.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
BUBLI USES PLOTTING ROUTINES DESCRIBED IN REFERENCE 2. FUNCTION
SUBROUTINE RANGEN IS ENTERED IN THE BUBLI PROGRAM B y THE REAL
FUNCTION RANCH:P.1(0), WHICH PRODUCES A REAL RANDOM NUMBER R SUCH
THAT 0.0 LESS THAN OR EQUAL R LESS THAN 1.0.

15. NAME AND ESTABLISHMENT OF AUTHOR -
H. R. WARNER
BETTIS ATOMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CORPORATION
P. O. BOX 7S
WEST MIFFLIN, PENNSYLVANIA 15122

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBuTICN
MAGNET IC TAPE TRANSMITTAL

SOURCE DECK (1366 CARDS)
SAMPLE PROBLEM (12 CARDS)
REFERENCE REPORTS, wAPC-TM-942 AND wAPD-TM-668

17. CATEGORY - I
KEYWORDS - FUELS, SWELLING, FISSION GASES, SOLIDS, MONTE CARLO

METHOD, CYGRO3 CODES
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1. NAME OR DESIGNATICN CF PROGRAM - PMSI

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - IeM360

3. DESCRIPTION OF PROBLEM OR FUNCTION - PmS1 CORRECTS EXPERIMENTAL
FAST NEUTRCN PCLARIZATICN CATA FOR FINITE GECMETRY ANC MULTIPLE
SCATTERING EFFECTS, WHEN LIQUID HELIUM IS THE POLAPIZER ANALYZER.

4. PETHCD CF SCLUTICN - TFE MCNTF CARLO CCCE SIMULATES THE ACTUAL
GEOMETRY OF THE EXPERIMENT, TRACES SCATTERING HISTCRIES TO ESTI-
MATE MULTIPLE-SCATTERING ASYMMETRY FOR AN INCIDENT NEuTRCN BEAM CF
ARBITRARY POLARIZATION.	 THE CODE USES PI-ASE SFIFTS TO CALCULATE
THE NECESSARY PARAMETERS, THE ANGULAR DISTRIBUTICKS (0 SIGMA)/
(C OMEGA), THE PCLARIZATICN P AND THE SPIN ROTATION PARAMETER BETA
NEEDED FOR CCNSISTENT TRACKING CF POLARIZATICN EFFECTS IN SUCCES-
SIVE SCATTERING. THE PHASE SHIFT DATA ARE TAKEN FRCP THE FITTEC
DATA OF HOCP ANC BARSCFALL ABOVE 1.5 PEV AND FROM MORGAN AND
WALTER BELOW 1.5 MEV.	 THE CODE ADJUSTS THE INITIAL INPUT PCLAPI-
ZATION NEECED TO REPPCCUCE THE MEASUREC LEFT-RIGHT CCUNT RATIC FOR
THE TWO DETECTORS.

5. RESTRICTICNS ON THE COMPLEXITY OF THE PROBLEM - NO MORE THAN FIVE
COLLISIONS ARE ALLCWEC ANC LIQUIC HELIUM MUST BE THE POLARIzER
ANALYZER. THE TOTAL NUMBER CF ENERGY POINTS FCR WHICH PHASE
SHIFTS ARE GIVEN MUST BE LESS THAN 100.

6. TYPICAL PuNNING TIME - ABCLT 3 MINUTES PER CASE ARE RECUIREC.

7. UNUSUAL FEATURES CF THE PROGRAM -

B. RELATED ANC AUXILIARY PRCGRAmS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1972.
IeM360 VERSION SUBMITTED OCTOBER 1970, REPLACED BY

UPDATED VERSION APRIL 1973, SAMPLE PROBLEM EXECUTED
BY ACC.

10. REFERENCES - G. W. MORRISCN, T. G. MILLER, ANC F. P. GIBSON,
PMS1 - A FORTRAN MONTE CARLO CCDE FOR CCPRECTING EXPERIMENTAL
FAST-NFuTRON POLARIZATION DATA, CTC-S, CECEMBER 19E9.

B. HOOP ANC F. h. BARSCHALL, SCATTER INC CF NEUTRCNS
BY ALPHA-PARTICLES, NUCLEAR PHYSICS, VOL. 83, P. 65, 1966.

11. MACHINE REQUIREMENTS - 32K PEPCRY

12. PROGRAmMINC LANGUAGES USED - FORTRAN IV(F) AND BAL

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
CS/360.

14. ANY OTHER PROGRAMMING OP OPERATING INFCRPATICK CR RESTRICTICNS -
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15. NAME AND ESTABLISHMENT OF AUTHCRS -
G. W. MORRISON
CAK RIDGE NATIONAL LABORATORY
P. C. BC% X
OAK RIDGE, TENNESSEE 37830
F. P. GIBSON AND T. G. MILLER
U. S. ARMY MISSILE CCMMANC
REDSTONE ARSENAL, ALABAMA 35808

16. MATERIAL AVAILABLE -
SOURCE CECK (1040 CARDS)
SAMPLE PROBLEM (31 CARDS)
SAMPLE PROBLEM OUTPUT (6 PAGES)
REFERENCE REPCRT

17. CATEGORY - 0
KEYWORDS - MONTE CARLC MET1- . CD, STATISTICS, ELASTIC SCATTERING,

PCLARIZATICN, HELIUM
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1. NAME OR DESIGNATION OF PROGRAM - GRAMP

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CDC6600

3. DESCRIPTION OF PROBLEM OR FUNCTION - GRAMP RANDOMLY GENERATES
REICH AND MOURE PARAMETERS FOR MULTILEVEL UNRESOLVED RESONANCES OF
FISSILE ISOTOPES.

4. METHOD OF SOLUTION - PARAMETERS ARE SELECTED RANDOMLY FROM THE
APPROPRIATE DISTRIBUTION FUNCTIONS. RESONANCE ENERGIES ARE CHOSEN
FROM THE WIGNER DISTRIBUTION. PARTIAL FISSION WIDTHS AND THE
REDUCED NEUTRON WIDTH ARE CHOSEN FROM THE PORTER-THOMAS DISTRIBU-
TION. THE FISSION WIDTH FOR A GIVEN RESONANCE IN THE REICH AND
MOORE FORMALISM IS THE SUM OF A SET CF PARTIAL WIDTHS CORRESPOND-
ING TO THE OPEN FISSION CHANNELS.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - THE MAXIMUM NUMBER
OF RESONANCES PER SPIN STATE IS 100. TWO COMPOUND NUCLEUS SPIN
STATES ARE ALLOWED AND EACH SPIN STATE MAY HAVE 2 OPEN FISSION
CHANNELS.

6. TYPICAL RUNNING TIME - PARAMETERS FOR 1000 RESONANCES ARE GENER-
ATED IN 6 SECONDS.

7. UNUSUAL FEATURES OF THE PROGRAM -

B. RELATED AND AUXILIARY PROGRAMS - GRAmP OUTPUT MAY BE PUNCHED ON
CARDS WHICH SERVE AS INPUT TO RECAP-0.

9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1972.
CDC6600 VERSION SUBMITTED NOVEMBER 1970.

10. REFERENCES - M. GOLDSMITH, GRAMP-A PROGRAM TO GENERATE REICH AND
MOORE PARAMETERS FOR MULTILEVEL UNRESOLVED RESONANCES, wAPD-Tm-
939, MAY 1970.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCOPE 3.1.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
THIS PROGRAM USES THE BETTIS ENVIRONMENTAL ROUTINES 1NTTAP, OUTTAP
AND FINISH (ACC ABSTRACT 478). 	 SETRAN INITIALIZES THE RANDOM NUM-
BER SEQUENCE AND THE RANDOM(0) FUNCTION PROVIDES THE NEXT RANDOM
NUMBER FROM THE RANGEN, RANDOM NUMBER GENERATING ROUTINE, WHICH
PROVIDES REAL NUMBERS, R, RANDOMLY DISTRIBUTED IN THE RANGE 0 LESS
THAN OR EQUAL R LESS THAN 1.
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I. NAME OR UESIGNATION OF PROGRAM - CRECT/CHECKER/RIGEL/PLCTFP/
LISTFC/DICTION/SLAVE3/DAmmET

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTHERS UPON WHICH
IT IS OPERABLE - COCN600. 14M360

3, DESCRIPTION OF PROBLEM OR FUNCTION - THIS PACKAGE OF EIGHT
PROGRAMS IS DcSIGNED FOR PROCESSING ENDF/B II (EVALUATED NUCLEAR
DATA FILE VERSION R FORMAT II) TAPES.

CRECT, WHICH PROCESSES VERSION III ENDF/P DATA AS WELL AS EAR-
LIER VERSIONS, PROVIDES A MEANS OF CORRECTING ASSEMBLED DATA ON A
TAPE BY INSERTION AND DELETION OF DATA.

CHECKER CHECKS THAT THE ENDF/B BCC CARD IMAGE FORMAT TAPES ARE
IN PROPER FORMAT AND ALL FIELDS ARE WITHIN SPECIFIED LIMITS,
RATHER THAN THE PHYSICS OF THE DATA LIBRARY. ANGULA P DISTRI R U-
TIONS RECONSTRUCTED FROM LEGFNORE COEFFICIENTS ARE CHECKED TO
ENSURE THEY ARE EVERYWHERE POSITIVE.

RIGEL WILL PERFORM ANY OR ALL OF THE FOLLOWING OPERATIONS -
SELECTIVELY RETRIEVE ENDF/B DATA ON FROM I TO 9 ENOF/B TAPES,
MERGE RETRIEVED eiDF/B DATA ONTO FROM I TO 0 ENDF/B RESULT TAPES,
CHANGE TAPE ARRANGEMENT (FROM STANDARD TO ALTERNATE ('R VICE
VERSA) AND CHANGE TAPE MODE.

LISTFO, WHICH PROCESSES VERSION III ENDF/B DATA AS WELL AS EAR-
LIER VERSIONS, PRODUCES INTERPRETED LISTINGS OF INFORMATION FROM
BCD STANDARD ARRANGEMENT ENDF/B TAPES.

DICTION CONSTRUCTS A NEW SECTION DICTIONARY (FILE 1. SECTION
451) FUR AN ENTIRE ENDF/B TAPE. 	 IF A SECTION DICTIONARY IS
ALREADY PRESENT IT IS REPLACED.

PLCTFB PROCESSES ENDF/B LIBRARY TAPES WHICH CONTAIN DATA
EMBEDDED WITHIN A NECESSARY LIBRARY STRuOuRE IN ORDER TO PRODUCE
COMPREHENSIVE LISTINGS AND/OR PLOTS. THE LISTINGS AND/OR PLOTS
CONTAIN AN EXTENSIVE AMOUNT OF INFORMATION RELATED TO THE DATA,
SUCH AS TEMPERATURE DEPENDENCE, PHYSICAL UNITS OF THE DATA, INTER-
POLATION LAWS FOR THE DATA, CRYPTIC TITLES DEFINING THE REACTION
TYPE, ETC.

SLAVE3 PROVIDES MODULAR SUBROUTINES WHICH CAN RE ASSEMBLED TO
RETRIEVE AND PROCESS ENDF/B DATA FOR A SPECIFIC PROBLEM.

DAMMET SELECTIVELY MERGES DATA FROM CNE CR TWO ENCF/e LIBRARY
TAPES ONTO A FINAL TAPE. THE MODE (BCD OR BINARY) AND ARRANGEMENT
(STANDARD OR ALTERNATE) MAY BE CHANGEC DURING THIS PROCESS.

4. mETHCO OF SOLUTION - CRECT ACCEPTS A BCC TAPE IN ENDF/R FORMAT AS
INPUT AND PRODUCES A CORRECTED ENDF/B TAPE AS OUTPUT. CORRECTIONS
CONSIST OF INSERTIONS, DELETIONS AND CHANGES SPECIFIED ON INPUT
CARDS.

CHECKER - MOST DATA ARE SUBMITTED TO RANGE LIMIT CHECKS.
TA BULATED DATA ARE CHECKED FOIR SMOOTHNESS IN ORDER TO DETECT
P OSSIBLE MISPLACHED VALUES. LEGENDPE CCEFFICIENTS APE CONVERTED
TO MOMENTS AND MOMENTS ARE CHECKED TO DETERMINE IF THEY ARE
P HYSICALLY POSSIBLE. THE LEGENDRE EXPANSION IS CHECKED FOR
P OSITIVITY IN THE INTERVAL -I .LE. CCS THETA .LE. 1.

IN PLOTFB THE SPECIFIED STRUCTURE OF THE LIBRARY ALLOWS DATA TO
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4. METHOD OF SOLUTION (CONTINUED)
BE SUBCLASSIFIED UNDER NUCLIDES, CLASSES OF DATA, AND REACTION
TYPES. THE WELL-DEFINED STRUCTURE PERMITS THE ASSOCIATED INFORMA-
TION TO BE ACCESSED BY CONVERTING MATERIAL NUMBERS TO HOLLERITH
TITLES, ETC.	 PLOTS ARE GENERATED UTILIZING A PLOTTING PACKAGE
WHICH INCLUDES SCALING, GRID, AND NORMALIZATION ROUTINES. PLOTS
CAN BE GENERATED IN EITHER LINEAR-LOG AXIS OR A MIXTURE OF BOTH.

WHEN MERGING TWO TAPES ANC CONVERTING TO A DATA FORMAT OTHER
THAN THAT OF EITHER INPUT TAPE, DAMMET PERFCRMS A TWO-PASS OPERA-
TION. THE FIRST PASS CONSISTS OF SELECTING ONLY THE DATA REQUIRED
AND CONVERTIN6 IT TO THE FORMAT CF THE FINAL TAPE, WITH STORAGE OF
THE DATA ON AN INTERMEDIATE TAPE. UPON COMPLETION OF THE FIRST
PASS ON BOTH TAPES, RESULTING IN TWO INTERMEDIATE TAPES, THE
SECOND PASS MERGES BOTH INTERMEDIATE TAPES TO THE FINAL CATA TAPE.

5	 RESTRICTIONS ON THE COMPLEXITY OF TFE PROBLEM -
IN CRECT CORRECT SEQUENCE AND MATERIAL FIELDS OF THE DATA TAPE

ARE ASSUMED. IN BOTH CHECKER AND CRECT DATA MUST BE IN ENPF/B BCD
STANDARD ARRANGEMENT CARD IMAGE FORMAT.

IN CHECKER CORRECT STRUCTURE OF THE DATA TAPE IS ASSUMED AND
MINOR ANOMALIES ARE NOTED. COMMON AND MAJOR IRREGULARITIES CAUSE
TERMINATION OF EXECUTION ACCCMPANIEC BY A CORE DUMP.

DICTION CAN HANDLE ONLY ENDF/B BCD STANDARD ARRANGEMENT TAPES
WITH 1000 OR FEWER SECTIONS.

IN PLOTFB DATA MUST BE IN EITHER THE ENDF/B BCD OR BINARY
STANDARD ARRANGEMENT CARC IMAGE FORMAT. PLCTFB CAN EXTRACT DATA
ONLY TO THE MATERIAL AND FILE LEVEL OF DATA WITHIN THE ENDF
LIBRARY.

IN DAMMET A SPECIFIC REACTION CANNOT BE EXTRACTED FROM A
TAPE UNLESS IT IS WITHIN A FILE OR MATERIAL SELECTED.

6.	 TYPICAL RUNNING TIME -
CDC 6600 -

.007 SECONDS OF CP TIME IS REQUIRED TO PROCESS ONE RECORD
OF BCD INFORMATION IN CHECKER. TYPICAL OP TO PP TIME RATIO FOR
THE SHORT FORM OUTPUT IS 1 TO 4, FOR LONG FORM OUTPUT, 1 TO 6.

IN CRECT 2 SECONDS OF CP TIME ARE REQUIRED. TYPICAL OP TO PP
TIME RATIO IS 1 TO 5.

IN DAMMET 3 TO 7 MINUTES OF CP TIME ARE REQUIRED TO PROCESS 13
NUCLIDES.	 TYPICAL OP TO PP TIME RATIO IS APPROXIMATELY 3 TO 1.

IN PLOTFB 4 MINUTES OF OP TIME AND 10 MINUTES OF PP TIME ARE
REQUIRED TO LIST AND PLOT 35 MATERIALS (APPROXIMATELY 3500 DATA
CARDS).

IN SLAVE3 RUNNING TIME IS DEPENDENT ON THE SELECTION OF SUB-
ROUTINES AND PROCESSING R EQUIREMENTS. TYPICAL CP TO PP TIME
RATIO IS 1 TO 3, AND AN AVERAGE RUN IS 4 MINUTES.
I9M360 -

CHECKER REQUIRES ABOUT 1 MINUTE FCR EACH 6000 CARP IMAGES ON
THE INPUT TAPE.

CRECT REQUIRES ABOUT 1 MINUTE FOR EACH 5000 CARD IMAGES ON THF
INPUT TAPE.



827

ACC ABSTRACT 475	 03/74

7. UNUSUAL FEATURES OF THE PROGRAM - IN CHECKER THERE APE TWO OUTPUT
OPTIONS - (A) LONG FORM, WHICH LISTS EACH CARD IMAGE AS WELL AS
THE ANOMALIES ENCOUNTERED, AND (B) SHORT FORM, WHICH LISTS ONLY
THE ANOMALIES ENCOUNTERED BY THE PROGRAM (MINIMUM OUTPUT OPTION).

8. RELATED AND AUXILIARY PROGRAMS - ALL EIGHT PROGRAMS PERFORM AN
INDEPENDENT OPERATION ON ENDF/B DATA. CRECT MAY BE USEC TO COR-
RECT ERRORS DETECTED BY CHECKER.

9. STATUS - ABSTRACT FIRST CISTRIBUTEC JANUARY 1972.
CDC6600 VERSIONS OF ALL B CODES SUBMITTED DECEMBER 1970,

CRECT REPLACED BY LATER VERSION AUGUST 1972 0 LISTFC
REPLACED BY LATER VERSION DECEMBER 1972.

IBM360 VERSIONS OF CHECKER AND CRECT SUBMITTED MARCH
1971, SAMPLE PROBLEM EXECUTED BY ACC MAY 1971.

10. REFERENCES - NATIONAL NEUTRON CROSS SECTION CENTER, DESCRIPTION nF
THE ENDF/B PROCESSING CODES AND RETRIEVAL SUBROUTINES, BNL-..50300
(ENDF-110), SEPTEMBER 1967, REVISED APRIL 1969, REVISED SEPTEMBER
1970, REVISED JUNE 1971.

H. C. HONECK, ENDF/B - SPECIFICATIONS FOR AN FVALU--
ATED NUCLEAR DATA FILE FOR REACTOR APPLICATIONS, BNL-50066, MAY
1966, REVISED JULY 1967.

M. K. DRAKE, DATA FORMAT AND PROCEDURES FOR THE
ENDF NEUTRON CROSS SECTION LIBRARY, BNL-50274, OCTOBER 1970.

MACHINE REQUIREMENTS -
CDC 6600 -

FOR CHECKER 56,300 OCTAL (APPROXIMATELY 24,000 DECIMAL) wnRns
OF CORE STORAGE AND ONE TAPE (OR DISC) UNIT

FCR CRECT 13.000 OCTAL WORDS OF CORE 1TORAGE AND TWO DATA STOR-
AGE UNITS.

FOR PLOTFB 73,700 OCTAL (ABOUT 3C,000 DECI MAL) wcPcs OF CORE
STORAGE AND THREE TAPE (OR DISC) UNITS.

FOR SLAVE3 40.000 OCTAL (APPROXIMATELY 18.000 DECI M AL) WORrS
OF CORE STORAGE AND ONE OR TWO TAPE (OR DISC) UNITS WILL BE
REQUIRED FOR A TYPICAL JOB.

FOR DAMMET 61,000 OCTAL (ABOUT 25,000 DECIMAL) WORDS CF CORE
STORAGE AND A MAXIMUM OF FIVE TAPE (OR DISC) UNITS.
IBM 360 -

CHECKER REQUIRES 300K BYTES FOR EXECUTION.
CRECT REQUIRES 150K BYTES FOR EXECUTION.

12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. O P ERATING SYSTEM OR MONITOR UNDER WF1CH PROGRAM IS EXECUTED -••
SCOPE (COC6600), OS/360 (I8M360).

R. ANY OTHER PROGRAMMING OR OPERATING INFORMATION CR RESTRICTIONS

15. NAME AND ESTABLISHMENT OF AUTHORS -
6600	 ODELLI OZER

NATIONAL NEUTRON CROSS SECTION CENTER
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15. NAME AND ESTABLISHMENT nF AUTHOR(S) (CONTINUED)
BROOKHAVEN NATIONAL LABORATORY
UPTON, LONG ISLAND, NEW YORK 11973

360	 E. M. PENNINGTON
APPLIED PHYSICS DIVISION
ARGONNE NATIONAL LABORATORY
ARGONNE, ILLINOIS	 60439

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (CRECT 6600-259 CARDS, 360-274 CARDS, CHECKER

6600-3192 CARDS, 360-3199 CARDS, RIGEL 6600-2060,
LISTFC 6600-3172 CARDS, DICTION 6600-200 CARDS,
PLOTFB 6600-4015 CARDS, SLAVE3 6600-2240 CARDS,
DAMMET 6600-1557 CARDS)

SAMPLE PROBLEM (CHECKER 360-8 CARCS)
REFERENCE REPORT, BNL-50300

17. CATEGORY - M
KEYWORDS - DATA PROCESSING, CROSS SECTIONS, GRAPHS, INPUT DATA,

LIBRARIES, MAINTENANCE, RETRIEVAL
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I. NAME OR DESIGNATION OF PROGRAM - STFAm-67

2. COmPoTLR FOR wHicH PROGRA M IS DESIGNEC AND CTHEFS UPON WHT(M
IT IS OPERABLE - I6m360

3. DESCRIPTION OF PROBLEM nP FUNCTION - STEAM-67 IS A SET OF 0CuTINFS
FcR rALCULATING THE PRoPEPTIES OF STEAM AND WATER ACCORDING T I' THE
AS4E 51EAm TABLES, 1967, WHICH HAVE PEEN MOFIFIED IN ACCORDANCE
WITH THE ASME PAPER (REFERENCE 3).	 MODIFICATIONS wFFF MADE IC

I M PROVE PROGRAM RUNNING TIME AS WELL AS TO CORRECT SOME EXISTING
PROGRAM ERRORS. CORRECTIONS WERE ALSO MADE TO ROUTINES FOR THE
LIQUID REGION TO ImPROVF ACCURACY ON THE IBM260 COMPUTER.

4. METHOD OF SOLUTION - FOR THE USUAL CASE, wHEPE PRESSURE AND/DR
TEMPERATURE AE KNOWN, THE VISCOSITY, S P ECIFIr VOLUME, ENTHALPY
OR ENTROPY MAY BE r ALCULATEC IN EITHER THE LIQUID OR VAPOR
REGIONS. IN THE VAPOR REGION, QUALITY M AY FE CALranTED as A
FUNCTION OF PRESSJRF AND ENTROPY OR ENTHALPY.

5. RESTRICTIONS ON THF COMPLEXITY OF THE PROBLEM -

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PROGRAM -

B. RELATED AND AuxILIAR y PROGRA M S -

9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1972.
I8M360 VERSION SUBMITTED JUNE 1970, D EVISED SEPTEMBER

1973.

10. REFERENCES - R. J. SRITZNAS, STEAM-67 TABLES, BALTImO R E GAS AND

ELECTRIC NOTE, MAY 18, 1970.
C. A. MEYER, ET AL., TFERmCD y NAmIC AND TFANSPoRT

PROPERTIES OF STEAM, COMPRISING TABLES AND CHARTS FOP STEAM AND
WATER, NEW YORK, 1967.

R. B. MCCLINTCCK AND G. J. SILVESTRI, SOME IMPROVED
STEAM PROPERTY CALCULATION PROCEDURES, TRANSACTIONS OF THE ASMF,
VOL.92, PP.123-134, APRIL 1970.

R. B. mCCLINTOCK AND G. J. SILVESTRI, FORMULATIONS
AND ITERATIVE PROCEDURES FOR THE CALCULATION OF PROPERTIES OF
STEAM, ASME PUBLICATION (H-171, 1969.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGE USED - FORTRAN IV(G)

13. O PERATING SYSTEM OR MONITOR UNDER wFICH PROGRAM IS EXECUTED -
OS/360.

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRIC T IONS -

DUE TO PRECISION REQUIREMENTS, ALL SUBPROGRAMS ARE WRITTEN IN
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14. ANY CTHER INFORMATION OR RESTRICTIONS (CONTINUED)
DOUBLE-PRECISION. HOWEVER, ARGUMENTS ARE TRANSMITTED TO AND FROM
CALLING PROGRAMS IN STANDARD PRECISION. BECAUSE OF THIS INTERFACE
BETWEEN STANDARD AND DOUBLE-PRECISICN, THE USER IS CAUTIONED TO
ADHERE STRICTLY TO THE LISTED CALLS AND PARAMETERS AND NOT TO
USE ANY OTHER AVAILABLE ENTRY POINTS. AN  ERROR-HANDLING ROUTINE
IS INCLUDED AS PART OF THE PACKAGE. 	 IT WILL DOCUMENT NON-
CCNVERGENCE OR ARGUMENTS OUT OF ACCEPTABLE RANGE, LISTING THE
CALLING ROUTINE AND ITS ARGUMENTS.

15. NAME AND ESTABLISHMENT OF AUTHOR -
RAYMOND J. SPITZNAS
BALTIMORE GAS AND ELECTRIC COMPANY
GAS AND ELECTRIC BUILDING
BALTIMORE, mARYLANC 21203

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (2408 CARDS)
REFERENCE NOTE, TAPLES AND CHARTS, AND ASME TRANSACTICNS P RE-

PRINT

17. CATEGORY - H
KEYWCRUS - THERMODYNAMICS, WATER, PRESSURE, TEMPERATURE, LIQUIDS,

VAP3RS
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I. NAME OR DESIGNATICN OF PROGRAM - CCNCEPT2

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - I8m360

3. DESCRIPTION CF PROBLEM OR FUNCTION - CONCEPT2 GENERATES A CAPITAL
COST ESTIMATE FOR A SELECTION OF PP, ewR, CCAL, ANC CIL STEAM-
ELECTRIC POWER PLANTS wITH RUN-OF-RIVER, MECHANICAL DRAFT, OR
NATURAL DRAFT COCLING SYSTEMS CF SPECIFIEC ELECTRICAL OUTPUT (IN
THE RANGE CF 500 TO 2000 MWIE11 FOR ANY CF TWENTY L. S. CITIES, A
HYPOTHETICAL MIDDLETCwN, AND TWO CANADIAN CITIES, AND PRINTS As A
RESULT A DETAILED COST BREAKCCNN.

4. METHOD CF SOLUTION - CCNCEPT2 IS SUPPORTED BY TwC AUXILIARY-GENER-
ATED LIBRARIES - 111 CCNTAC WHICH GENERATES A COST MCDEL TAPE
WHERE THE MODEL IS EXTRAPOLATED BY CONCEPT TO OTHER SIZES By
INTERNAL SCALING ECUATIONS, AND 121 CONLAM WHICH GENERATES A TAPE
CONTAINING HISTCRICAL DATA FCR LABOR AND MATERIALS THAT ARE USED
FOR ADJUSTING COSTS AT A BASE LOCATION AND TIME TO A SPECIFIED
LOCATION AND TIME.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - POWER LEVELS OF
500 TO 2000 mwlEI ARE ACCEPTABLE. THE AUXILIARY PROGRAM CONLAm IS
LIMITED rn 30 TIME PERIODS CF CCST HISTORY FrR 23 ICCATICNS WITH-
OUT PROGRAM ALTERATIONS.

6. TYPICAL RUNNING TIME - A SINGLE CCST ESTIMATE IS GENEPATEO IN
LESS THAN [NE MINUTE CN THE mOCEL 65.

7. UNUSUAL FEATURES OF THE PROGRAM - CCNCEPt2 UTILIZES EXECUTION-TIME
NAMELIST VARIATIONS CF STCREC CONSTANTS, PRINTER PLOTTING CASH-
FLOW CURVES, AND NUMEROUS OUTPUT AND SCLUTICK CPT IONS.

B. RELATED AND AUXILIARY PRCGRAmS - CONCEPT2 REQUIRES THE USE CF
CONLAM TO GENERATE A USER FILE CF LABCR AND MATERIALS COST EIS-
TORY AND CCNTAC TO GENERATE A USER FILE CF CCST PCDELS IC SUPPORT
CCNCEPT2.

9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1c72.
IBM360 VERSICN CF CONCEPT SUBMITTED SEPTEMBER 1971,

REPLACED BY CONCEPT2 PARCH 1973.

10. RE F ERENCE - F. I. BOWERS, R. C. CELCZIER, L. C. REYNOLDS, AND
B. E. SPITE, CONCEPT - COMPUTERIZED CONCEPTUAL CCST ESTIMATES FOR
STEAM-ELECTRIC POWER PLANTS - PHASE II USERS MANUAL, oRNL-4ec9,
APRIL 1973.

11. MACHINE RECUIREMENTS - 150K BYTES, ONE SCRATCH DISK Ck TAPE, TwC
SUPPORT TAPES, AND THE STANCARC I/C UNITS

12. PROGRAMMING LANGUAGE USED - FORTRAN IVIG1
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13. OPERATING SYSTEM OR MONITOR LNDER 	 PRCGRAM IS EXECUTED -
OS/360.

14. ANY OTHER PROGRAMMING nR OPERATING INFORMATICN CF RESTRICTICKS -
THE MAIN PROGRAM USES THE IBM FORTRAN EXTENDED ERROR FEATURE
(ERRSET) TO PERMIT 7ERC DIVISION AND EXECNENT CVERFLCW WI-ICI- MAY
REQUIRE LOCAL ALTERATIONS.

15. NAME AND ESTABLISHMENT OF AUTHORS -
AUTHORS

F. I. BCWERS
OAK RIDGE NATICNAL LABCRATCRY
F. C. BOX Y
OAK RIDGE, TENNESSEE 37830
R. C. DELMER, L. D. REYNOLDS, AND B. E. SPITE
COMPUTING TECHNOLCGY CENTER
P. C. BOX P
OAK RIDGE, TENNESSEE	 37830

OPERATICNS CONTACT
R. J. BARNARD
COMPUTING TECHNOLOGY CENTER
P. C. BOX F
OAK RIDGE, TENNESSEE	 37830

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (CONCEPT2 1545 CARDS, CONLAM 496 CARDS, CONTAC

644 CARDS)
SAMPLE PROBLEMS ICONCEPT2 79 CARDS, CCNLAM 111 (ARCS ANC 2899

CARDS, CCNTAC 12 FILES 737 CARDS EACH)
CONTROL INFORMATION ICCNCEPT2 13 CARDS, CCNLAM 20 (ARCS,

CCNTAC 65 CARDS)
REFERENCE REPORT

17. CATEGORY - D

KEYWORDS - ECONOMICS, POWER PLANTS, PWR REACTORS, CONCEPT CODES,
CCNLAM CODES, CCNTAC CCDES
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13. OPERATING SYSTEM OR MONITOR UNDER WhICH PROGRAM IS EXECUTED -
SCOPE 3.3.

. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
ROBERT L. RITZMAN
BATTELLE MEMORIAL IKSTITUTE
COLUMBUS LABORATORIES
505 KING AVENUE
coLumRus, CHIC 43201

16. MATERIAL AVAILABLE -
SOURCE DECK 1293 CARDS(
SAMPLE PRUBLEM (58 CARDS)
REFERENCE REPORT

17. CATEGORY - G
KEYWORDS - FISSION PRODUCTS, FUEL ELEMENTS, ACCIDENTS
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1. NAME OR DESIGNATION OF PROGRAM - ENDRUN2

2. COMPUTER FOR WHICH PROGRAM IS CESIGNEC AND CTFERS UPON WHICH
IT IS OPERABLE - GE635

3. DESCRIPTION CF PROBLEM OR FUNCTION - ENDRUN2 IS USEC TO CALCULATE
MuLTIGROUP CONSTANTS FROM ENERGY-DEPENDENT, MICRCSCCPIC CROSS
SECTIONS, RESONANCE PARAMETERS, AND INELASTIC LEVEL DATA INPUT
IN THE EVALUATED NUCLEAR DATA FILE (ENCF/P) FORMATS.	 DATA IS
PRCCESSED FOR ONE MATERIAL AT A TIME AND THE CLTPuT PULTIGRCUP
FILE INCLUDES BCTH INFINITELY-DILUTE GRCUP CROSS SECTIONS AND
SELF-SHIELDING, BONDARENKG-TYPE F-FACTORS SO THAT THE RESULTING
GENERALIZED FILE IS INDEPENDENT OF REACTOR COMPOSITION.	 THE
muLTIGROUP DATA MAY BE OUTPUT CN PUNCHED CARCS, A STANCARC
LIBRARY TAPE, OR PLOTTED OVER ANY ENERGY RANGE.

4. mETHCD CF SCLUTION - RESOLVEC RESCNANCE PARAMETERS ARE EVALUATED
ACCORDING TO THE DOPPLER BROADENED BREIT-WIGNER, SINGLE-LEVEL
LINE SHAPE EQUATIONS. RESONANCE CONTRIBUTIONS ARE A n,ERAGED OVER
EACH FINE GROUP WITH AN ExTRAPCLATEC RCMPERG INTEGRATION SCFEME.
UNRESOLVED RESONANCE CALCULATIONS EMPLOY AN AVERAGING OVER THE
CHI-SQUAREC STATISTICAL DISTRIBUTION OF RESONANCE PARAMETERS.
SHELF-SHIFLDING IS ACCOMPLISHED BY WEIGHTING WITH A 1/(S1CmA(T)
SIGmA(0)) Flux, WHERE SIGMA(0) IS AN INPUT VALUE REPRESENTING THE
TOTAL OTHER-MATERIAL CROSS SECTION. 	 FRCVISICNS ARE MACE FOR THE
OVERLAP OF RESOLVED AND UNRESOLVED RESONANCE SEQUENCES AND SMOCTP
DATA. SEPARATE INELASTIC, ELASTIC, AND N.2N MATRICES ARE CALCU-
LATED.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - ENDRLN MAY BE USED
ON ANY ENDF/B MATERIAL WITH FEWER THAN 9 ISOTOPES. A CASE MAY
INCLUDE UP TO 100 COARSE GROUPS AND 3C FINE GROUPS PER COARSE
GROUP.	 MAXIMUM TRANSFER MATRIX SIZE IS 70 x 50.	 UP TO 5 SIGMA(0)
VALUES AND 3 TEMPERATURES MAY BE FRCVIDEC AS INPUT DATA FOR SELF-
SHIELDING.

6. TYPICAL RUNNING TIME - A SIMPLE 29-GROUP CASE FCR ANY MATERIAL
WITHCUT RESONANCE DATA IS PROCESSED IN ONLY A FEW SECONDS ON THE
GE635.	 A SIMILAR CASE FOR U-238 WITF ALL SELF-SHIELCING OPTIONS
MAY RUN OVER AN HOUR.

7. UNUSUAL FEATURES CF THE PRCGRAm - ENCRuN IS CESIGNED TO ALLOW
MAXIMUM USER FLEXIBILITY IN CREATING A MULTIGRCuP FILE OP TESTING
DATA, E.G. SEVERAL ENCE/B REACTIONS MAY BE COMBINED IN A SINGLE
OUTPUT CROSS SECTION, ANY TYPE CF DATA OR SINGLE CRCSS SECTION
MAY BE PROCESSED SEPARATELY, INPUT MAY COME FROM CARDS, BCD OR
BINARY TAPE, OR COMPRESSED BINARY TAPE, AND MATRICES MAY BE OUTPUT
SEPARATELY OR COMBINED.

8. RELATED AND AUXILIARY PRCGRAmS - ENCRUN2 IS A DESCENDANT OF THE
ENDRUN1 CODE OF APRIL 1970 AND RETAINS MOST OF THE MAJOR SUB-
ROUTINES FROM THE EARLIER CODE. IT USES SEVERAL OF THE ENDF/B
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e. RELATED AND AUXILIARY PROGRAMS (CCNTINLEC)
RETRIEVAL SUBROUTINES IN PROCESSING THE ENDF/B DATA FILE AND ALSC
THE QUICKW TABLE LCCK-UP RCUTINE FROM mC**2 (ACC ABSTRACT 355). A
GENERALIZED DATA FILE TAPE (GmUG) MAY BE CREATED FOR DIRECT USE BY
THE TOOWN CODE (ACC ABSTRACT 505).

9. STATUS - ABSTRACT FIRST DISTRIBUTED OCTOBER 1572.
GE635 VERSION SUBMITTEC OCTOBER 1971.

10. REFERENCES - B. A. HUTCHINS, C. L. COWAN, M. D. KELLEY, J. E.
TURNER, ENCRUN-II, A CCmPuTER COCE TO GENERATE A GENERALIZED
muLTIGROUP DATA FILE FROM ENCF/B, GEAP-13704 (ENCF-145), MARCH
1971

I. I. BCKCARENKC, GROUP CCNSTANTS FOR NUCLEAR
REACTOR CALCULATIONS, CONSULTANTS BUREAU, NEW YCRK, 1964.

H. C. HONECK, ENDF/B SPECIFICATIONS FOR AN EVAL-
UATED NUCLEAR DATA FILE FCR REACTOR APPLICATIONS, BNL-50066,
MAY 1966, REVISED JULY 1967.

CRAW, GESV NCTE, JANUARY 15, 196E.
REREAD, CCNvRT SUBROUTINE CESCRTPTICN, GESV NOTE,

SEPTEMBER 11, 1967.

11. MACHINE REQUIREMENTS - THE CCCE REQUIRES 52K MEMORY, INCLUCING
A 10K OVERLAP WITH LOADING ROUTINES. 	 LP IC 5 TAPES AND 7 AUXIL-
IARY UNITS (DISCS IN THE AUTHORS ENVIRONMENT) PAY BE REQUIRED, BUT
THE NUMBER OF TAPES MAY BE REDUCED BY USE CE PERMANENT CISC FILES
WITH THF CARC READER AS THE INPUT UNIT.

12. PFOGRAmmINC LANGUAGES USED - FORTRAN IV EXCEPT FOR USE CF RwSBT
AND NPOST IN THE GE COMPRESSED BINARY INPUT AND COPLT ROUTINES.
FORTRAN VERSICNS CF THESE RCUTINES APE AVAILABLE, ALSO.

11. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAP IS EXECUTED -
GECOS III.

14. ANY CTHER PROGRAMMING CR OPERATING INFORmATICA CR RESTRICTIONS -
PRIMARY CHANGES TC CCNVERT THIS PFCCRAm IC ANCTHER mACmINE WOULD
BE IN THE INPUT AND OUTPUT ROUTINES, AUXILIARY UNIT ASSIGNMENTS,
ANC THE PLOTTING ROUTINES WHICH ARE PARTICULARLY MACHINE
DEPENDENT.

15. NAME AND ESTABLISHMENT CF AUTHORS -
B. A. HUTCHINS, C. L. CCwAN, P. C. KELLEY,
AND J. E. TURNER
GENERAL ELECTRIC COMPANY
NUCLEAR ENERGY DIVISION
31 CECUICNF DRIVE
SUNNYVALE, CALIFORNIA 94086

16. mATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECKS (ENDRLN2 12,142 CAPES, QUICKw 276 CARCS, AUXILIARY

ROUTINES 5C3 CARDS)
SAMPLE PRCBLEM (ENCRuN2 215 CARCS)
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16. MATERIAL AVAILABLE (CONTINUED)
CCNTRCL CARCS (ENDRUN2 412 CARES, OUICKM 26 CARDS)
SAMPLE PROBLEM OUTPUT (3P PAGES)
REFERENCE REPORT, CEAP-13704, AND NOTES

17. CATEGORY - B
KEYWORDS - MULTIGROUP CROSS SECTIONS, BREIT-WIGNER FORMULA,

DOPPLER BROADENING, ELASTIC SCATTERING, IKELASTIC
SCATTERING, ELASTIC REMOVAL, FISSICK, CAPTURE, TOCMN
CODES, ENDF/B, LMFER REACTORS
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1. NAME OR DESIGNATION OF PROGRAM - EDITOR

2. COMPUTER FCR WHICH PRCGRAM IS CESIGNEC ANC CTFERS UPCN WF1CF
IT IS OPERABLE - IBM360, CDCEEOC

3. DESCRIPTION OF PRCBLEM OR FUNCTION - EDITCR PRCCUCES REACABLE
LISTINGS OF THE CONTENTS OF ENDF/B NUCLEAR DATA CRCSS SECTION
TAPES.	 IT ALSC ALLCWS CCPYING, ALTERING m CCE, MERGING ANC
PUNCHING OF THE DATA ON ONE ra MCRE ENOF/B TAPES.

4. METHOD CF SCLUTICN - EDITOR PRCCESSES MATERIALS, FILES (IN TFE
ENCF/B SENSE/ OR SECTIONS (REACTICN TYPES) ACCORCINC TC INPUT
INSTRUCTIONS.

5. RESTRICTIONS ON THE COMPLEXITY CF THE FRCBLEM - A MAXIMUM CF
50 MATERIALS MAY BE HANDLED IN ONE BATCH, WHERE A BATCH IS A
GROUP OF ASSCCIATED INPUT INSTRUCT ICS. A maximum CF 5 FILES PER
MATERIAL AND 15 SECTIONS PEP FILE MAY BE REQUESTED IN EACH PATCH.
FILES 1 TO 5, 7, 12 TC 15, ANC 23 WILL BE PROCESSED BY THE
PROGRAM.	 (THEP FILES WILL BE IGNCRED.

6. TYPICAL RUNNING TIME - THE SAMPLE PROBLEM COMPILES AND EXECUTES ON
THE I8M360 IN LESS THAN 3 MINUTES.

7. UNUSUAL FEATURES CF THE FRCCRAM -

8. RELATED ANC AUXILIARY PROGRAMS -

8. STATUS - ABSTRACT FIRST CISTRIBUTEC CCTCPER 1972.
I6M360 VERSION A SUBMITTED SEPTE.MBER 1971, REPLACEC BY

VERSICN B FEBRUARY 1973.
CDCEE00 VERSION SUBMITTED FEBRUARY 1973.

10. REFERENCES - C. L. THCMPSON, J. R. STOCKTCN, L. M. PETRIE,
R . Q. WRIGHT, S. K. PENNY, EDI TCR , A PRCCESSING COCE FOR ENCF/B
FORMAT DATA, ORNL-TM-3266 ENDF- 1 42 1 	 FEBRUA R Y 1571.

11. MACHINE RECUIREMENTS - APPROXIMATELY 300K BYTES CF CCRE

12. PROGRA m MINC LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR ENDER WHICH PROGRAM IS EXECUTED -
CS/360 (I8M360), SCOPE ICCC66001.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATICK CR RESTRICTICNS -
EDITOR MAY BE USED TC APPENC MATERIALS TO AN EXISTING TAPE, IF THE
ORIGINAL TAPE IS NOT BLOCKED.

15. NAME AND ESTABLISHMENT OF AUTHORS -
C. L. THOMPSON, J. R. STCCKTCN, L. P. PETRIE,
R. Q. WRIGHT, AND S. K. PENNY
CAK RIDGE NATICNAL LABCPATORY
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15. NAME AND ESTABLISHMENT OF AUTHOR(S) (CONTINUED)
P. C. BCX X
OAK RIDGE, TENNESSEE	 37830

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (360-3044 CARDS, 660C-3C57 CARCS)
SAMPLE PROBLEMS (360-4 CAROS, 6600-5 CARDS)
CONTROL INFORMATICN (JCL 360-12 CAROS)
LIBRARIES (360-43C CARDS, 660C-43C CARDS)
SAMPLE PROBLEM OUTPUT (360-26 SELECTEE PAGES, 6600-27 SELECTED

PACES)
REFERENCE REPORT

17. CATEGORY - M
KEYWORDS - DATA PRCCESSING, CROSS SECTIONS, LIBRARIES, ENCE/B,

MAINTENANCE, RETRIEVAL
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11. MACHINE REQUIREMENTS - THE CODE REQUIRES 50K (DECIMAL) MEMORY ON
THE CDC7600, USES I SCRATCH TAPE, I LIBRARY TAPE, AND THE STANDARD
INPUT/OUTPUT AND PUNCH UNITS.

12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
CDC7600 SCOPE 1.7.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
THE PROGRAM CONSISTS OF 6 OVERLAYS.

15. NAME AND ESTABLISHMENT OF AUTHORS -
C. L. BEARD AND R. A. DANNELS
WESTINGHOUSE ELECTRIC CORPCRATION
NUCLEAR ENERGY SYSTEMS
BOX 355
PITTSBURGH, PENNSYLVANIA 15230

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (5714 CARDS)
SAMPLE PROBLEM (5 CARCS)
REFERENCE REPORT, wCAP-7363

17. CATEGORY - L
KEYWORDS - ENDF/B, CROSS SECTICNS, LIBRARIES, KATE CODES, THFRMnS

COOLS, TEMPEST CODES, LASER CODES, ETOM1 CODES
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1. N AVE OR CESIGNAT ION CF PROGRAM - VIMI/VIM1X

2. CnmPuri.:,p HIP. WHICH PROGRAM IS DESIGNED ANC OTFERS UPCN WHICH
IT IS OPERABLE - CCC7600, IPm360

•	 DESCRI P TION OF PROBLEM OR FUNCTION - V111 1 IS A MCKIE CARLO CODE
DESIGNEE' FOR THE ANALYSIS CF FAST CRITICAL EXPERIMENTS. 	 IT HAS
bFFN EXPRESSLY PREPA R ED FOR TFE ANALYSIS CF FAST CRITICAL
ASSEMBLIES OF THE PLATE-CRAWER TYPE SUCH AS MD R, ZPR-3, AND
?PA.	 THE LIBRARY USES PCINT CROSS SECTION CATA, RATHER THAN
mULTTGROUP CCNSTAN1S.

4.	 mETHC1 CF SOLUTION - TFE m CN T E CAPLn m ETt-CD IS USED WI [H NEUTRCNS
STARTED FkCP AN INITIAL SOURCE OISTRIBLTICN IN SPACE, WOE, AND
ENERGY WITF 4 STATISTICAL WEIGHT CF UNITY.	 THEY ARE FOLLOWED FRCM
COLLISION TO cnutsicn UNTIE CAPTURE, ESCAPE FROM TEE SYSTE M , OR
FISSION OCCURS.	 THE SPATIAL ECCROINATE WHERE FISSION OCCURS,
ALONG WITH THE NUMBER CF NEUTRONS PROCUCED AT EACH POINT, PRCVIDE
THE BASIS ECR DETERMINING THE SCURCF CISTRIBUTICN FOR THE NEXT
GENERATION. VIM 1 REGARDS THIS SET OF WEIGHTEC SOURCE POINTS AS
A DISTPIBUTICN FUNCTION FRCM wHICF TFE SOURCE NEUTRON STARTING
POINTS ARE SELECTED EACH WITH INITIAL STATISTICAL WEIGHT IF
UNITY.	 THE INELASTIC SCATTERING MODEL INCLUDES ROTH THE El/AP-
E- RATION MODEL ANn A DISCRETE EXCITATION LEVEL APPROACH. ABSORP-
TION WEIGHTING OF VARIABLE A m CLAT IS CRTICNALLY PERMITTEC.

5.	 RESThE c TIONS ON THE CCPPLEXITY CF TFE FRCPLEM - VIM1 IS RESTRICTED
TO C4ITICAL ASSEMBLIES OF THE PLATE DRAWER TYPE, AND THE ENERGY
RANGE MUST PE BETWEEN 10 m EV ANC 10 EV.
75CC m AxikA -

13 MATERIALS
36 ROWS IN THE CRITICAL ASSEMBLY MATRIX
35 COLUMNS IN THE CRITICAL ASSEMBLY PATFIX

350 MAXIMA -
750,CCC HISTORIES FFR PROBLEM

1,C00 HISTORIES PEP PATCH
6 CRAWER TYPES

50 ROWS IN THE MATRIX
51 COLUMNS
13 ISOTOPES IN PROBLEM

150 ZONES
77 GROUPS FOR EDITS
30 ENERGY PANGS FOR STPATIFIEC SAMPLING OF SOURCE NEU-

TRON ENERGIES
9 CENTRAL FISSION RATIOS CONPLTEC

6.	 TYPICAL RUNNING TIME - APPPEMINATFLY 1 SECONE PER 1200 COLLISIONS
IS RFOUIREC EN THF CrC76CC. 	 THE IBM36C/75 EXECUTES THE SAMPLE
PFCBLEM IN? MINUTES.

7. UNUSUAL FEATURES OF TEE PROGRAM -
USE CF CROSS SECTION PROBABILITY TABLES IN THE UNRESCLVEC
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7. UNUSUAL FEATURES CF THE ARCGRAM (CONTINUED)
RFSCNANCE RANGE,

USt OF POINT CA rISS SECTIEN DATA IN LIEU CF I'LLTICRDLR
CCNSTANTS, ANC

USE O E CUMULATIVE DISTAIRLTICK FUNCTICAS CF TFE CENTEP-CF-MASS
SCATT E RING ANGLE TO DESC R IBE ANGULAR DISTRI B LTICAS INSTEAC
OF LEGENDRE CCEFFICIENTS.

R. g iLATfo AND AUXILIARY PROGRAMS - A CRCSS SFCTICA LIBRARY TAPE
GENFRATCR IS INCLUCEL1 IN TEE PRCGRAM FACWACE.

1. STATUS - APSTRACT FIRST DIST R IBUTED OCTCHFR 1972.
cr(7600 VERSICN SUE v ITTED KLVEMBER 1971.
IBM -160 VEASIIN SU5MITTED JANUARY 1972, REVISED FFPRUAPY

1973, SAMPLE PRFBLEM EXECUTED BY ACC.

10. FEEFAENCES - L. R . LEVITT. R. C. LEIOS, VIM1. A NU-PULTICRUUP
MCNTE CARLO CODE FOR ANALYSIS OF FAST CRITICAL ASSEMPLIES,
AI-AFC-12951, MAY 15, 1970.

INPUT DESCPIPTICK FCR VIml - ?MCC, ETCMICS
INTERNATICKAL PFACRANCUM, NCVFMBER 1571.

F. L. FILLMCRF IP USE R S MANUAL FCP TFE VI-IX MCNTE
CARLC CODE. ANL /PP-TM-121, SEPTEMBER 2C, 1572.

VIM1 360 v c RSION TAPE CONTENTS OESCRIPTInN, ACC PAO-
GRA0 MING NnTF 73-19, MARCH 1673.

PA R ANIETER CA R D FOR LIBREAD, ACC FRCGRAMMING NOTE
73-20, AP R IL 5. 1973.

11. MACHINE P R CUIPEMENTS - 65K (DECIMAL) FAST CENTRAL PEPCPY, eoK ECS,
AND I M AGNETIC TAPE UNIT ARE RECUIRFC CK T.hE CCC76CC. 650K
PYTES AND 2 TAPE UNITS ARE PEGUIRED CA THE IBM36C.

12. PROGRAMMING LANGUAGES USEC - FORTRAN IV (7600) ANC FCRTP4N Iv AND
AI (36C)

13. OPERATING SYSTEM CR MCNITOR UNDER 	 PAL-GRAM IS EXECUTEC -
SCOPL I. (7MC0) AND 0S/36C (36C).

14. ANY ETHER PPCGRAMM1NC CP OPERATING INFIRPATICN OR PESTFICTIONS -
VIM PRESENTLY USES A CROSS SECTInn LIBRAR y BASEC CN ENCF/P II CATA
INCLIJOING C r.I CING TO USE PROBABILITY TABLES IN THE LNRESOlVEC
R FSnNANCE REGION.	 AN ENOF/P III LIBRARY FCR USE MITI- VIM FAS BEEN
PR EPARED ANn VIM IS BEING UPDATED TO ACCCMMODATE IT.

THE 360 ROUTINE TLFET IS PART OF TFE ANL 760 ENVIRONMENT.
IT RETURNS TO A CALLING PROGRAM TFE DIFFERENCE, IN FUNCRECTFS CF A

SECCND, BETWEEN T6E TIME ESTIMATE ON THE JOH CARD AND THE TCTAL
E LAPSED CPU 4. VCLUNTAPY WAIT TIME.	 TFE FUNCTICN IS CALLEC
INE DUMMY AR GUMENT.	 TH E VALUE R ETURNED IS IN SINGLE PRECISION,
FLCATING-PEIKT BINARY.	 TFF VALUE CF TFE DUMMY ARGLMENT REMAINS
UNCHANGED.

15. NAPE AND ESTABLISFMENT OF AUTFORS -
1. E. LEVITT AND R. C. LEWIS
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15. NAME AND ESTABLISHMENT OF AUTHOR(S) (CONTINLFD)
ATOMICS INTERNATICNAL
P. 0. BOX ?CC
CANCGA PARK, CALIFORNIA 91204

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (VIN1 7600-2025 CARDS, V(N1X 260-3111 CARDS,

LIBREAD 360-276 CARDS)
LOAD MCCULE VIM.MOCLIB (260-188 BLOCKS)
SA M PLE FRCBLEMS (7600-385 CARDS, 360-272 CARDS)
LIB R ARIES (14 FILES)
CCNTRCL INFORMATION (JCL 260-32 CARDS)
SAMPLE PRCBLEM CUTPUT (76CC-24 PACES)
REFERENCE REPORTS, INPUT DESCRIPTION MEMORANDLM, AND ACC PRC-

GRAMMING NCTES

17. CATEGORY - C
KEY60RDS - MCKIE CARLC METHOD, FAST REACTCRS, CRITICALITY, ZPR-2

REACTORS, ZPPR REACTCRS, ZEBRA PEACTCRS
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11. MACHINE REQUIREMENTS - THE RESIDENT PORTION OF THE SYSTEM ITSELF
REQUIRES ABOUT 15K BYTES.	 TO TEST THE SYSTEM REQUIRES ABOUT 220K
BYTES PLUS ONE PERIPHERAL I/O DEVICE.

12. PROGRAMMING LANGUAGES USED - FORTRAN IV, ASSEMBLER LANGUAGE, AND
MACRO DEFINITIONS

13. OPERATING SYSTEM OR MONITOR UNDER WhICH PROGRAM IS EXECUTED -
05/360 RELEASE 19.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -
THE ASSEMBLER LANGUAGE ROUTINE IHCFIOSH (MACRO IHCFICSM) IS A
SLIGHTLY MODIFIED VERSION OF THE IBM ROUTINE FOR RELEASE 19 OF
05/360. SYSTEMS OPERATING UNDER EARLIER RELEASES SHOULD SIMILARLY
MODIFY THIS ROUTINE AND RE-LINKECIT THE MODULE ARCIBCOM.

15. NAME AND ESTABLISHMENT OF AUTHORS -
L. C. JUST, H. HENRYSON II, A. S. KENNEDY,
S. D. SPARCK, B. J. TOPPEL, AND P. M. WALKER

CCNTACT B. J. TCPPEL
APPLIED PHYSICS DIVISION
ARGONNE NATIONAL LABORATORY
9700 SOUTH CASS AVENUE
ARGONNE, ILLINOIS 60439

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (PDS ARC.SOURCE)
OBJECT MODULES (PDS ARC.SEGLIB)
LINKAGE EDITOR CONTROL STATEMENTS (PDS,ARC.OVERLAY)
LOAD MODULES (PDS ARC.MODLIB)
MACRO DEFINITIONS (PDS ARC.MACLIB)
CONTROL INFORMATION (JCL-IEHMOVE DECK-16 CARDS)
SAMPLE PROBLEM (153 CARDS)
SAMPLE PROBLEM OUTPUT (IEHMOVE-3 PAGES, EXECUTION-8 PAGES)
REFERENCE REPORTS AND ACC NOTE

17. CATEGORY - M
KEYWORDS - MODULAR SYSTEM, DATA PROCESSING, ARC CODES
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NAVE OR DESIGNATICN CF PRCGRAM - ESP

COMPUTER FCR WHICH PROCRAM IS DESIGNED AND C1HERS LPCN WHICH
IT IS OPERABLE - IBM360175,91

3. DESUIPTION OF PROBLEM OR FUNCTION - ESP IS A GENERAL-PURPOSE
MCNTE CARLC REACTCP ANALYSIS CODE.	 IT COVERS THE COMPLETE ENERGY
RANGE OF INTEREST IN REACTOR CALCULATICKS AND IS DESIGNEE FCR POTR
EIGFNVALUE AND FIXED SOURCE REACTOR AND REACTCR CELL CALCULATICNS.
BASIC DATA AR F ACCEPTEC ONLY IN THE VERSICN I, II, ANC III ENDE/0
FORMAT.	 IN ADDITION TO smcnTH DATA, THE CRCSS SECTICN PREPARATION
INCLUDES A DETAILEC TREATMENT OF RESOLVEC AND UNRESOLVED RESO-
NANCES AND THE FREE GAS AND S(ALPHA,PETA) THERMAL MODELS. TEE
COLLISION AND SOURCE ROUTINES UTILIZE THE ENCF/B ACKELASTIC
SECONDARY CTSTRIBUTICNS, THE ANISOTRCPIC SCATTERING CATA, AND THE
FISSION SPECTRA.	 THE ENERGY RANGE MAY BE CIVICEC INTO AS MANY AS
25,000 INTERVALS, AND OVER EACH INTERVAL THE APPROPRIATELY
AVERAGED CROSS SECTIONS ARE USED AS OCKSTANT PCINT-ENEPGY VALUES.
A cFNFRAL THREE-DIMENSIONAL GECNET R Y DESCRIPTION IS AVAILABLE, AS
WEIL AS SEVERAL SPECIALIZED CEOMETRIES. 	 USE OF FIXED-SOURCE
OPTIONS ALLOWS CALCULATICNS CN NCN-NUTIFLYING SYSTEMS. A STEADY-
STATE ANALYSIS OF NEUTRON HISTORIES IS PERFORMED IN (CPPuTER CORE
FOR SUCH QUANTITIES AS NEUTRON FLUXES, REACTION RATES, AND CROSS	 1
SECTIONS, AVERAGED OVER ARBITRARY ENERGY AND SFATIAL REGIENS.

4. METHOD OF SCLUTICN - ESP UTILIZES STANDARD MCNTE CARLC TECHNIQUES
IN THE NEUTRON TRACKING AND CCLLISICN PROCESSES. 	 ANALYSIS CF HIS-
TORIES IS PERFORMED BY EITHER COLLISION DENSITY CR TRACK LENGTH
ESTIMATION.	 THE NUCLIDES ARE A SSUME': TC PE AT REST EXCEPT IN THE
THERMAL ENERGY RANGE. NON-ABSORPTION WEIGHTING, SPLITTING, AND
RUSSIAN ROULETTE ARE USED AS VARIANCE REOLCTICN METHCDS.	 IN CPDER
TO OBTAIN ESTIMATES OF THE STATISTICAL ERROR CF ESP CALCULATICNS,
THE NEUTRON HISTORIES ARE PROCESSED IN BATCHES.	 THE FISSION NEU-
TPCNS OPCCUCED IN A BATCH MAY BE USED AS THE STARTING NEUTRONS FOR
THE NEXT BATCH. ANISCTROPIC SCATTERING IS HANDLED BY THE CCVEYOU
TECHNIQUE. THE RESONANCE CROSS SECTIONS ARE COMPILED USING THE
DOPPLER BRCADENING SINGLE-LEVEL BREIT-WIGNER MODEL. A CFTAILED
STATISTICAL T R EATMENT IS A R PLIED IC THIS MODEL IN THE UNRESCLVED
RESENANCE ENERGY REGION.

5. R FSTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - THE ENERGY RANGE
IS RESTRICTED IC NEUTRCN ENERGIES FOR WHICH DATA IS AVAILABLE IN
THE ENDF/B FILES. EACH PHYSICAL BCUNrA R Y OF THE SYSTEM MUST PE
CESCRIBABLF BY A GENERAL SECOND-ORDER ALGEBRAIC EQUATION. THERE
MAY BE AS MANY AS 25 NUCLIDES IN AS MANY AS 16 DIFFERENT MIXTURES
IN THE SYSTEM.

A	 TYPICAL RUNNING TIME - RUNNING TIMES ARE HIGHLY PROBLEM DEPENDENT.
L E SS THAN 5 MINUTES ARE USED CN THE IBN360/91 FnR DATA PREPARA-
TICN, TRACKING, AND ANALYSIS nF ?o,ccc HisTcRIFs FOR GODIVA.	 A
HETEROGENEOUS MOCKUP CF ZPR? ASSEMBLY 48 TAKES 3 HOURS.

934

1 .
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i. UNUSUAL FEATU R ES CF TEE PROGRAM - ESP MAY BE RUN IN ONE PROBLEM
SETUP ANO CO MPUTER PASS. NO PERIPHERAL SU P RCUTIKE FFEPARATICN ER
TAF F PROCESSING IS NECESSARY, ALTHOUGH SOME INFORMATION CCNCERNING
A CALCULATION MAY BE PETAINEL ON TAPE FEE, USE IN FUTURE CALCULA-
TIONS. REALISTIC k r ALTOk SYSTEMS MAY PE CALCLLATEC IN CEMPLETF
GECA FT R IC CETA1L wITE A VERSION OF ESP wEICH LIIII2ES A FICTITICUS
SCATTE R ING MODEL AND AN ARRAV vERSICN OF CENEPALIEEC GErmETRY.

I. RELATED ANr AUXILIARY PITCGRA m S - ESP IS ENE CF SEVERAL COLES
RECENTLY DEVELOPED AT OAK PIUGE NATIONAL LAPORATERy R-IC E EAS TEE
C5R COCE AS ITS PRECFCESSCP.

STATUS - ABSTRACT FIRST DISTRIBUTEC CCTCPFP 1472.
IPm360 VERSIEN SUPmITTEC FEPRUARY 1472, SAMPLE PRCETEEm

EXECUTED BY Arc.

10. REFERENCES - S. N. CFAmER, P. S. CARISPITH, G. w. MORRISON,
r;. W. PFBR y , ANC J. L. LUCIUS, ESP, A GENERAL mONTE CAKLO REACTOR
ANALYSIS CODE, ORNL-TM-3164, JANUARY 1572.

C. C. IRVING, R. M. FREESTONE, JP•, AND F. H. K. KAM,
UP, A GENERAL-PURPOSE mONTF CAP IC NEUTREN TRANSPORT CCCE, UNE-
u 22, FEBRUARY 1965.

S. N. CRAMER, mONTE CAPLC ANALYSIS OF THE EXACT GEO-
mETFIE MOCKUP CF IPP-111 ASSFEJBLY 48, CPNL-TM-35 06, ECTCBER 1471.

ESP TAPE CONTENTS DESCPIPTILJN, ACC 1,14cf.-JAmmING NOTE
73-18, MA R CH 1973.

11. mACEIN c RECUIREMENTS - AT LEAST 350K BYTES C F COmPLTFP COPE

12. PPOGRAmmINC LANGUAGES USED - FCRTRAN IV ANC PAL

13. CPEPA T ING SYSTFm CP mCN1TCR UNDER wEICE PRCGRA m IS EXECUTED -

14. ANY GTI-FR PROGRAMMING OR uPERATING INFCRmATICA CF. RESTPIETICKS -

15. NAME AND ESTABLISHMENT OF ALTECRS -
S. N. CRAMER, R. S. CARLSPITE, G. R. MCEPISCN,
C. W. PERRY, ANC J. L. LUCIUS
OAK PILGE NATICNAL LABCPATCPY
P . O. BOX X
OAK FlOCE, TENNESSEE 37830

16. F ATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
S nUPCE CFCK 1POS ESP.SORCELIP 1557 BLOCKS, ASSEMBLY LANGUAGE

ROUTINES 26C CARDS,
OBJECT CECKS (ESP 16 BLOCKS, GENE. GECm. 17 BLOCKS, RAFFLE

GEOM. 26 BLOCKS, SPE. CECM. 2 eiccKs. CVI. GECM.
7 BLOCKS, ESPOLTS ?CS PLCCKSI

SAMPLE FRCBLEm (24 cARrs)
LIBRARY (85 BLOCKS)
CONTRCL INFORMATION (JCL 1C2 CARDS)
R EFERENCE R EPORT, CRNL-TM-3164, ANC ACC PROGRAMMING NOTE 73-1E
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17. CATEGORY - C
KFYWDRJS - MONTE cARLrl METHOD, CRITICALITY, CELL cALcuLATIcN,

FNrE/B, cRoss SECTIONS, 05R CODES
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1. NAME OR DESIGNATION OF PROGRAM - BESFIT

2. COMPUTER FUR WHICH PROGRAM IS DESIGNED ANC ETHERS UPEN WHICH
IT IS OPERABLE - CDC6600

3. DESCRIPTION OF PRuBLEM OR FUNCTION - BESFIT CALCULATES CIFFER-
ENTIAL ELASTIC SCATTERING CROSS SECTIONS USING A RESSEL FUNCTION
EXPANSION, BASED ON A DIF F RACTION MODEL. CONSTANT TERMS MAY
EITHER BE SUPPLIED AS INPUT DATA OR OBTAINED BY A LEAST SOHApEs
FITTING CF THE DATA.

4. METHOD OF SJLUTION - BESFIT USES THE DIFFRACTION MDDEL TO savF
THE PRuBLEM.

5. RESTRICTIONS ON THE CO M PLEXITY CF THE PROBLEM - A M AXIMU M nP
101 ANGULAR POINTS CAN BE USED.

6. TYPICAL RUNNING TIME - EACH CASE RUNS IN APPROXIMATELY 30 SECONDS.

7. UNUSUAL FEATURES OF THE PROGRAM - FIRST ORDER ESTIMATES OF TH,
DIFFERENTIAL ELASTIC SCATTERING CROSS SECTICk ARE OBTAINED BY
SPECIFYING ONLY THE INCIDENT NEUTRON ENERGY AND TARGET MASS.

3. RELATED AND AUXILIA Py PROG R AMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTEC OCTOBER 1972.
CL,C660o VERSION SUBMITTED MARCH 1972.

10. REFERENCES - S. PEARLSTEIN, PROGRAM BESEIT, E EBRUARY 1972.
S. PEARLSTEIN, NEUTRON ANGULAR OISTRIBUTliN ANALYSTS

USING CYLINDRICAL BESSEL FUNCTIONS, FINL-16530, FE TIkutRY 1977.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGE USFC - FORTRAN IV

13. OPERATING SYSTEA OR MONITOR UNDER WHICH PROGRAM IS EXECHT P r -
STANDARu MUNITJR.

14. ANY OTHER PRJGRAMMING OF OPERATING INFORMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
S. REARLSTFIN
NATIONAL N F UT P GN C P CSS SECTION CENTER
BROOKHAVEN NATIONAL LARORATrEy
UPTON, LONG ISLAND, NEW YORK	 11973

16. M ATERIAL AVAILABLE -
SOURCE DECK (657 CARDS) •
SAMPLE PROBLEM (34 CARDS)
REFERENCE REPORT AND PROGRAM DESCRIPTION
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14. ANY OTHER PROGRAMMING OR OPERATING IKFCPmATI(N OR REsTRIcT y oNc -
SUBR OUTINES PACK AND UNPACK CALL A ROUTINE wICH FINDS THc
LOGICAL SUM UF TWO INTEGERS. THIS SUBROUTIN E MUST BE USER-SUP-
PLIED.

Is. NAME ANU ESTABLISHMENT (IF AUTHORS -
FACOM230-60	 KEIICHIRC TSUCHIHASFI

JAPAN ATOMIC ENERGY PESEARCH INSTITUTE
TCKAI RESEARCH ESTABLISHMENT

NAKA-Gun, 1eARAKI-KEN
JAPAN

imM360	 P. HFNLINE
HIGH ENERGY PHYSICS nivisip,
ARGCNNE KATICNAL LABCPATORY
9700 S. CASS AVENUE
ARGONNE, ILLINOIS	 60439

16. MATERIAL AVAILABLE - M AGNETIC TAPE TRANSmITTAL
SOURCE DECKS (FACOm-2645 CARDS. 360-2677 CARES)
SAMPLE PKOBLEms (FACCm-43 CARDS, 360-47 (ARCS)
SAMPLE PROBLEM OUTPUT (33 SELECTED PAGES)
REFERENCE REPORT AND mEmOPANDA

17. CATEGORY - B
KE ywCROS - FUEL ELEMENTS, C E LL CALCULATIUNS, PASOu, FLUX

OISTRIBUTION
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1. NAME OR DESIGNATION OF PROGRAM - HERMES

2. COMPUTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - UNIVAC1108

3. DESCRIPTION OF PROBLEM OR FUNCTION ••• THE HERMES MOCEL CALCULATES
THE REGICNAL RACICNUCLIDE RELEASES ANC RADIATION DOSE TO THE
POPULACE IN A GIVEN YEAR ARISING FROM THE CPEROTION OF NUCLEAR
FACILITIES TO MEET ELECTRICAL GENERATION DEMANDS WITHIN A GIVEN
STUDY REGION.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - THE FOLLOWING ARE
ALL APPROXIMATE CIMENSION RESTRICTIONS -

12 TIME PERIODS (MONTHS)
50 RADIONUCLICES
200 RADIONUCLIDE SOURCES (NUCLEAR SITES)
300 RECEPTOR LOCATIONS

6. TYPICAL RUNNING TIME - THE HERMES MCCEL CONSISTS OF TEN SUBMODELS
CESIGNED TO BE EXECUTED SEQUENTIALLY, BUT EACH OF THE SUBMOCELS
PAY BE USEC INCIVIDUALLY TC STUDY A GIVEN ASPECT OF THE EVENTS
LEADING TO DOSE. RUNNING TIME OF EACH suemoca VARIES FROM
ABOUT I MINUTE TO 1 HOUR DEPENDING ON THE SUBMCDEL AND THE
COMPLEXITY OF THE PROBLEM.

7. UNUSUAL FEATURES OF THE PROGRAM - THIS PROGRAM PROVICES A REGIONAL
ANALYSIS OF RADIATION DOSE FROM THE NUCLEAR POWER INDUSTRY,
PERMITTING EVALUATION CF THE RESULTANT EFFECTS OF OPERATING LARGE
NUMBERS OF NUCLEAR FACILITIES. OPTIONS IN COMPONENT CODES OF THE
PROGRAM PERMIT CONSIDERATION OF A VARIETY CF RADIATION WASTE
TREATMENT SYSTEMS. DOSE EVALUATIONS PAY BE OBTAINEC IN VARYING
DETAIL.

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST CISTRIBUTEC CCTCBER 1972.
UNIVAC1108 VERSION SUBMITTED MARCH 1972.

10. REFERENCES - J. F. FLETCHER ANC W. L. DOTSON, HERMES 	 A
DIGITAL COMPUTER CODE FOR ESTIMATING REGIONAL RACICLOGICAL EFFECTS
FROM THE NUCLEAR POWER INDUSTRY, HEDL-TME-71-168, DECEMBER 1971.

UNIVAC SYSTEM DESCRIPTIONS FCR NTRAN, ETIME, ETIMEF,
AND DOY.

HERMES CCNTROL CARDS, ACC PROGRAMMING NOTE 74-6,
SEPTEMBER 7, 1973.

11. MACHINE REQUIREMENTS - 65K MEMORY AND A MAGNETIC DRUM OR ALTERNA-
TIVE DEVICE FOR STORAGE OF LARGE AMOLATS CF DATA.

12. PROGRAMMING LANGUAGES USED - FORTRAN IV AND SLEUTH
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13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAM IS EXECUTED •••

CSCX.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION CR RESTRICTIONS ••

MCST OF THE SUBMODELS CF HERMES WOULD REQUIRE VERY LITTLE
CONVERSION EFFORT TO EXECUTE ON OTHER COMPUTERS, ALTHOUGH THOSE
SUBMODELS REQUIRING DRUM DEVICES FOR STORAGE OF DATA WOULD
REQUIRE MORE EFFCRT. ASSEMBLY LANGUAGE RCUTINES ARE USED FOR
TIMING INPUT-OUTPUT UNIT ASSIGNMENTS AND SIMILAR ACTIVITIES.
SEVERAL CALLS ARE MADE TC SUBROUTINE SETDAR. THIS SUBROUTINE
DYNAMICALLY ALLOCATES STCRAGE FOR ARRAYS AND MUST BE SUPPLIED BY
THE USER. SAMPLE PROBLEM INPUT DECKS FOR RADREL, ARTRAN AND
MIRAN CONTAIN UNIVAC 1108 CONTROL STATEMENTS WHICH HAVE A MULTIPLE
7-8 PUNCH IN COLUMN 1. FOR DISTRIBUTICN CN CCCE CENTER EQUIPMENT
IT WAS NECESSARY TO MCDIFY SUCH STATEMENTS; THE MULTIPLE 7-8 PUNCH
IN COLUMN 1 WAS REPLACED BY A MULTIPLE 12 • 1 PUNCH, A LETTER A.

15. NAME AND ESTABLISHMENT CF AUTHORS -
B. W. BENTLEY, W. E. BLACK, W. L. DOTSON,
J. F. FLETCHER, D. R. HAFFNER, L. D. JACOBSON,
C. E. PETERSON AND K. R. WISE
HANFCRO ENGINEERING CEVELCPMENT LABCRATCRY
WESTINGHOUSE HANFORD COMPANY
P. C. BOX 1970
RICHLAND, WASHINGTON 99352
J. K. SOLDAT
PACIFIC NORTHWEST LABCRATCRIES
BATTELLE
P. C. BOX 999
RICHLAND, WASHINGTON 99352

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECKS (SITE 173 CARDS, MCPCSM 427 CARDS, RACREL 796

CARDS, DOSIS 1355 CARDS, REPARE 1672 CARDS,
TRANS 259 CARDS, FICURE 338 CARCS, ARTRAN 1763
CARDS, WTRAN 2716 CARDS, COSE 3280 CARCS)

SAMPLE PROBLEMS (SITE 35 CARDS, MOPOSH 33 CARDS, RADREL 58
CARDS, OCSIS 5 CARCS, REPARE 5 CARES,
ARTRAN 152 CARDS, WTRAN 345 CARDS, DCSE 1315
CARDS)

SAMPLE PROBLEM OUTPUT (SITE 4 PAGES, MCPOSH 13 PAGES, RADREL 20
PAGES, DOSIS 6 PAGES, REFARE 9 PAGES,
AFTRAN 16 PAGES, WTRAN 14 PAGES, DOSE 17

PAGES)
DOCUMENTATION (480 CARDS)
REFERENCE REPCRT, SYSTEM CESCRIPTICNS, AND ACC NOTE

17. CATEGORY - R
KEYWORDS ••• RACIATICN EFFECTS, REACTOR SAFETY, DOSE RATES,

POWER PLANTS
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1. NAME OR DESIGNATION OF PROGRAM - PREP/KITT

2. CO1PUTER FOR WHICH PROGRAM IS DESIGNED AND ETHERS UPON WHICH
IT IS OPERABLE - I5M360, UNIV4C1108

3. DESCRIPTION OF PROBLEM OR FUNCTION - THE PREP/KITT COMPUTER PRO-
GRAM PACKAGE OBTAINS SYSTEM RELIABILITY INFCRMATION FROM A SYSTEM
FAULT TREE. THE PREP PROGRAM FINDS THE MINIMAL CUT SETS AND/CR
THE MINIMAL PATH SETS OF THE SYSTEM FAULT TREE. 	 IA MINIMAL CUT
SET IS A SMALLEST SET CF CC m PONENTS SUCH THAT IF ALL THE CO m PC-
NENTS ARE SIMULTANEOUSLY FAILED THE SYSTEM IS FAILED. A MINIMAL
PATH SET IS A SMALLEST SET OF COMPONENTS SUCH THAT IF ALL OF TI-IF
COM P ONENTS ARE SIMULTANEOUSLY FUNCTIONING TI-4F SYSTE M IS FUNCTION-
ING.) THE KITT PROGRAMS DETERMINE RELIABILITY INFORMATION FOR
THE COMPONENTS OF EACH MINIMAL CUT CR PATH SET, FOR EACH MINIMAL
CUT OR PATH SET, AND FOP THE SYSTE M .	 EXACT, TIME-DEPENDENT RELI-
ABILITY INFORMATION IS DFTERMINEC FCR EACH COMPONENT AND F OR EACH
MINIMAL CUT SET OR PATH SET. 	 FOR THE SYSTEM, RELIABILITY RESULTS
ARE OBTAINED BY UPPER ROUND APPROXIMATIONS OP BY A BRACKETING PRO-
CEDURE IN WHICH VARIOUS UPPER AND LCWER BOUNDS MAY BE OBTAINED AS
CLOSE TO ONE ANOTHER AS DESIRED.	 THE KITT PROGRAMS CAN HANDLE
INDEPENDENT COMPONENTS WHICH ARE NONREPAIRABLF OR WHICH HAVE A
CONSTANT REPAIR TIME.	 ANY ASSORTMENT CF NCNREPAIRABLE CCMPnNENTS
AND COMPONENTS HAVING CONSTANT REPAIR TIMES CAN BE CONSIDERED.
ANY INHIBIT CUNDITICNS HAVING CONSTANT PROBAPILITIES OF OCCURRENCE
CAN BE HANDLED. THE FAILURE INTENSITY OF EACH COMPONENT IS
ASSUMED TO BE CONSTANT WITH RESPECT TO TIME. THE KITT2 PROGRAM
CAN ALSO HANDLE COMPONENTS WHICH DURING DIFFERENT TIME INTERVALS,
CALLED PHASES, MAY HAVE DIFFERENT RELIABILITY PROPERTIES.

4 • METHOD OF SOLUTION - THE PREP PROGRAM OBTAINS MINIMAL CUT SETS BY
EITHER DIRECT DETERMINISTIC TESTING OR BY AN EFFICIENT MONTE CARLD
ALGCRITHM.	 THE MINIMAL PATH SETS ARE OBTAINED USING THE MCNTF
CARLO ALGORITHM. THE RELIABILITY INFORMATICN IS CBTAINEC BY THE
KITT PROGRAMS FROM NUM ERICAL SOLUTION OF THE SIMPLE INTEGRAL PAL-
ANCE EQUATIONS OF KINETIC TREE THEORY.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - THE PREP PROGRAM
WILL OBTAIN THE MINIMAL CUT AND/CR PATH SETS FOR ANY TREE WITH UP
TO 2000 COMPONENTS AND 2000 LOGICAL GATES. ALL GATES OF THE FAULT
TREE MUST BE AND AND OR GATES, AND NO GATE MAY HAVE MORE THAN 7
INPUTS CONSISTING OF BOTH COMPONENTS AND OTHER GATES. PR E P CAN
OPTAIN AT MOST 1000 MINIMAL CUT SETS WITH A MAXIMUM OF 19 COMPO-
NENTS PER SET, AND CAN OBTAIN AT MCST 500 MINIMAL PATF SETS WITH A
MAXIMUM OF 29 COMPONENTS PER SET.	 KITT1 WILL OBTAIN RELIABILITY
INFORMATION FOR UP To 500 MINIMAL CUT OR PATH SETS CONTAINING A
TOTAL OF AT MOST 400 DISTINCT COMPONENTS AND INHIBIT CONDITIONS.
KITT2 WILL OBTAIN RELIABILITY INFORMATION FOR UP TO 500 MINIMAL
CUT OR PATH SETS CONTAINING A TOTAL OF AT MOST 350 DISTINCT COM-
PONENTS AND INHIBIT CONDITIONS. 	 KITT2 CAN [STAIN RELIABILITY
INFORMATION FOR EACH OF 50 DIFFERENT PHASES PER COMPONENT.
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1. NAME OR DESIGNATION OF PRoGRAm - ETCG3

?. CEImPuT F ID FCR WHICH PFCGRA m IS CESIGNEC AND CTFERS uPCN WHICH
IT IS O pFRABLE - CCC76C0

3. DESCRIPTION OF p RcBLEm Ck FUNCTION - [TOG?. PRCCESSFS BASIC NUCLEAR
INFORmATIoN GIVEN IN ENDF/B VERSION III FCRmAT FFcCuETNG LATA
FECKS FOR USE IN GENERATION OF mUFT4, PLET5, GAml, GAm2, ANC ANISK
LIBRARIES.

4. mETHED CF SOLUTION - ETOG3 PERFORMS A STPAIGHTECRwARC GROUP
AVE R AGE OF CROSS SECTICNS USING AN INPUT wEICFTING FUNCTION ANC
TFE mICPCSCOPIC DATA FROM THE ENDE/B FILES. 	 THE OREIT-wiGNER
SINGLE-LEVEL AND MULTI-LEVEL FoRmULAE ARE ASSUMED TO YIELD
RESOLVED RFSCNANCE CRCSS SECTIONS WITH REASCNAPLE ACCURACY.
TREATMENT CT uNRESOLVEC CROSS SECTIENS IS SIMILAR IC THAT CE MC**2
(ACC ABSTRACT 355).

5. RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - IN ACDITIEN TI THE
REsTRICTICAS EN THE ENCE/B DATA ITSELF, ETOG3 HAS THE FOLLOWING
MAXIMA -

9 g muLTTGPOUPS
500 RESCIVEn RESONANCES

6. TYPICAL RUNNING TIME -

LNOF DATA HAS FEW	 ENLF DATA FAS Nn
LIBRARY
	

RFSCNANCF PARAMETERS	 REsoNANcE PARAMETERS

muFT, 54 GROUP 35 SECCNCS* 6 SFCLNDS
CARL,
GA m 2,
ANISN,

68

0 9

GRCUP
GRCLID
GPCo p

100
1110
1E10

SECONCS**
SECCNDS**
SECONDS**

4e
96
96

SECONDS**
SECCNCS**
SECONCS**

* EASILY GCFS UP TC 450 SECCNCS FIR 400 RESONANCES
** ESIImATE

7. UNUSUAL FEATURES CE THE PROcRAm - IN TEE ESTAPLISHmENT OF TRANSFER
MATRICES, ANALYTICAL RESULTS ARE EmELCYEL WHERE PCSSIPLE IN THE
NERNALIZATION OF OUTPUT DATA. 	 FOR EXAMPLE, IN THE GENERATICK CF
THE ELASTIC SCATTERING MATRIX IN THE ENERGY RANGE IN WHICH TFE
SCATTER IS ISOTROPIC IN THE CENTER-OF-MASS SYSTEM, RESULTS CF THE
NL m ERICAL TNTEGRATICK PERECRPEC ARE NORMALIZED TC 'VALUES DERIVED
ANAIYTICALLY.

B. RELATED AND AUXILIARY PRCGRAmS - ETCC3 SUPERSEDES ETCG1 IN THAT
(A) MORE ACCURATE DATA DECKS ARE ERCCUCED FCR USE IN CREATING
LIBRARIES, (0) ACDITICNAL DATA CECKS MAY BE GENERATED FOR USE IN
CREATING LASER LIBRARIES, AND ICI VERSICN-III ENCF/0 FORMATS AND
EcRmuLAF ARE DIGESTIBLE.	 IN THE PROGRAM, USE IS MADE CF THE GEN-
FPAL PURPOSE PROCESSCR ANG RETRIEVAL SUORCUTINES WRITTEN AT BROOK-
HAVEN Fok HANDLING ENDE/B DATA FILES (ACC ABSTRACTS 3B4,465,475).
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9.	 STATUS - ABSTRACT FIRST DISTRIPUTEC CECENBER 1973.
C007600 VERSION SUBMITTED SEPTEMBER 1973.

10. REFERENCES - M. RAYMOND, SUPPLEMENT TC WCAP-3845-1, ETCG-1, A
FORTRAN IV PROGRAM TO PROCESS DATA FROM THE ENDF/B FILE TO THE
MUFT, GAM ANC ANISN FCRMATS, WCAP-3845-1 (ENOF-114) SUPPLEMENT,
AUGUST 1573.

D. E. KUSNER AND S. KELLNAN, ETCG-1, A FCRTRAN IV
PROGRAM TO PROCESS DATA FROM THE ENDE/B FILE TO THE MUFT, GAM AND
ANISN FORMATS, WCAP-3845-1 (ENDE-114), CECENBER 1969, AND ERRATA.

M. K. DRAKE, ED., DATA FORMATS AND PRCCEOLRES FOR THE
ENDF NEUTRCN CROSS SECTICN IIBRARY, PKL-50274 (ENCF-102), VOL. 19
OCTOBER 1970.

C. G. PCNCELET, LASER - A CEPLETICN PRCGRAM FOR LAT-
TICE CALCULATIONS BASED ON NUFT AND THERMOS, WCAF-6073, APRIL
1966.

C. CZER, DESCRIPTION OF THE ENCF/B PROCESSING CODES
AND RETRIEVAL SUBROUTINES, ENDE/110, REVISED JUNE 1971.

H. BOFL, JR., F. M. GELBARD, AND G. H. RYAN, MLFT-4/
FAST NEUTRCN SPECTRUM CODE FCR THE IBN-704, WAPD-TM-72, JULY 1957.

H. BOHL, JR. AND A. P. HEMPHILL, MUFT-5 - A FAST
NEUTRCN SPECTRUM PROGRAM FOR THE PHILCO-2CCO, WAPD-TM-218, FEBRU-
ARY 1961.

G. C. JOANPIU AND J. S. DUDEK, GAM-I, A CCNSISTENT P1
MULTIGROUP CCDE F CR THE CALCULATION OF FAST NEUTRON SPECTRA AND
MULTIGROUP CONSTANTS, GA-185C, MAY 1c61.

G. D. JCANOU ANC J. S. CUDEK, GAM-If, A B3 CODE FCR
CALCULATICN CF SLCWING DCWN SPECTRUM AND ASSCCIATEC NULTIGROUP
CONSTANTS, GA-4265, SEPTEMBER 16, 1963.

W. W. ENGLE, JR., A USERS MANUAL FOR ANISN, A ONE-
DIMENSIONAL DISCRETE ORDINATES CCDE WITH AKISCTRCPIC SCATTERING,
K-1691, MARCH 30, 1967.

D. N. OSHEA, P. J. TOPREL AND A. L. RAG°, MC**2 - A
CODE TI) CALCULATE MULTIGROUP CROSS SECTICNS, ANL-7318, JUNE 1967.

	

11.	 MACHINE RECUIREMENTS - 42,000 CECIMAL LOCATIONS AND 4 SCRATCH
AND PUNCH UNITS, 17,000 DECIMAL LCCATICKS CF EXTENCEC CORE MEMORY

	

12.	 FFCGRAMMINC LANGUAGE USED - FCRTRAN IV

	

11.	 CPEPATING SYSTEM OR MONITOR LNDER WHICH PRCGRAN IS EXECUTED -
SCOPE 2.0.

14. ANY OTHER PROGRAMMING OR OPERATING INFORNATICN CR RESTRICTICNS -
THE PROGRAM CONSISTS CF 9 OVERLAYS.

15. NAME AND ESTABLISHMENT OF AUTHORS -
M. RAYMOND, C. E. KUSNER, R. A. DANNFLS,
AND S. KELLMAN
WESTINGHOLSF ELECTRIC CCRPORATICN
NUCLEAR ENERGY SYSTEMS
P. O. BOX 355
PITTSBURGH, PENNSYLVANIA	 15230
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16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (ETOG3 13,877 CARCS, UPDATE 13,947 CARCS, MODI-

FICATIONS 77 CARDS)
SAMPLE PROBLEM (2 CARCS)
REFERENCE REPORT, WCAP-3845-1, ANC SUPPLEMENT I

17. CATEGORY -
KEYWORDS - CROSS SECTICNS, BREIT-WICKER FCRMULA, GROUP CONSTANTS,

AVERAGES, LIBRARIES, ETOM CODES, GAM CCDES, ANISE%
CCCES, MUFT CCCES
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1. NAME OR DESIGNATION OF PROGRAM - STRAP

2. COMPUTER FOR WHICH PROGRAM IS CESIGNEC ANC CTFERS UPCN
IT IS OPERABLE - IBM36C

3. DESCRI P TION CF PRCBLEm CR FuNCTICN - THE CCCE STRAP (STRUCTURAL
ANALYSTS PACKAGE) WAS DEVELOPED TO ANALYZE THE RESPCNSE CF STRUC-
TURAL S y STEmS TI STATIC ANC CYNAMIC LEADING CONDITIONS. STRAP-S
SOLVES FOR THE DISPLACEMENTS AND MEMBER FERCES CF STRUCTURAL SYS-
TEMS UNDER STATIC LOADS AND TEMPERATURE GRADIENTS. 	 STRAP-D WILL
SOLVE NUMERICALLY A GIVEN STRUCTURAL DYNAMICS PROBLEM.

4. mETHCD CF SOLUTION - STRAP-S GENERATES THE STIFFNESS MATRIX OF A
STRUCTURE BY THE FINITE ELEMENT mETHCE ANC SCLVES THE RESULTING
EQUATIONS FOR STRLCTURAL DISPLACEMENTS ANC mEmEER FCPCES. STRAP-0
GENERATES THE STIFFNESS MATRIX, SOLVES FOR EIGENVALLES AND EIGEN-
VECTORS, UNCCUPLFS AND SCLVES THE SERIES CF SECONC-ORCER ORDINARY
DIFFERENTItL EQUATIONS, AND THEN CALCULATES AND PICTS THE
REQUESTEC MEMBER FCRCES.

5. RESTRICTIONS ON THE COmPLEXITY OF THE PROBLEM -
STRAP-S MAXIMA -

25C DEGREES OF FREEDCm
10C MEMBERS

STRAP-0 MAXIMA -
100 DEGREES OF PREECE)/
80 TIME-STEPS IN THE FORCING FuNCTICN INPLT

6. TYPICAL RUNNING TIME - STRAP-S RUNNING TIME IS AeCUT 5 SECONCS FOR
A 97 DEGREE CF FREEDCm PRCBLEM. STRAP-C RUNNING TIME IS APPRCXI-
mATELY 15 SECCNOS FOR A PLANE FRAME, 6 DEGREES OF FREEDOM, 6 MODAL
SHAPE (0 TI 1 SECOND) PROBLEM WITH 3 PLOTS, WHILE 1.5 MINUTES
ARE REQUIRED FCR A VIBRATING BEAM, 41 CEGREE CF FREECOM, 2 MODES
(0 TO 1 SECOND) PROBLEM WITH 5 PICTS.

7. UNUSUAL FEATURES CF THE PROGRAM - STRAP-C ALLOWS FORCING FUNCTIONS
INPUT TO BE IN THE EcRm CF PRESSURES, ECPCES, C R GRCUNC ACCELERA-
TIONS.	 INITIAL CONDITIONS (DISPLACEMENTS AND VELOCITIES) CAN BE
SPECIFIEC AS ZERC, OR CISPLACEmENTS CAN BE CALCULATED, OR CIS-
PtACEmENTS AND VELOCITIES CAN BE READ FRCP INPUT. MEMBER FORCES
CAN BE CALCULATED AND FLCTTEC BY STRAP-C.

8. RELATED AND AUXILIARY PROGRAMS - INTEGRAL PARTS CE STRAP-0 INCLUCE
AN FIGENvALUE-EIGENVECTOR ROUTINE (THJCOB) BY C. NCBLE, A STIFF-
NESS GENERATCR (STIEGN) BY J. A. DEARIEN, A PunGE-KuTTA INTEGRA-
TICN TECHNIQUE (RKINTZ) BY R. D. PEAK, AND A MATRIX INVEPSICN ROU-
TINE (MAINV) BY D. H. GIPSCN.

9. STATUS - ABSTRACT FIRST DTSTRIBUTED DECEMBER 1573.
IBm360 VERSICN CF STRAP-S SUBMITTED APRIL 1572, SAMPLE

pPobLEM EXECLTEC BY ACC.
IPM360 VERSION OF STRAP-D SUBMITTED APRIL 1572, SAMPLE

PROBLEM EXECUTEC BY ACC.
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10. REFERENCES - J. A. DEARIEN, C. NOBLE, ANC E. 0. ULDRICH, STRAP, A
CnMPUTFF CODE FOR STATIC AND DYNAMIC STRUCTURAL ANALYSIS ANC
STUDIES MADE USING THE CODE, IN-1362, JUNE 1S7C.

J. A. DEARIEN, STRAP-S, STRUCTURAL ANALYSIS PACKAGE-
STATIC, ANC PROGRAM %FITEUP, CCTCRER 1565.

L. J. SIEFKEN, STRAP-D, STRUCTURAL ANALYSIS PACKAGE-
DYNAMIC, ANC PROGRAM %RITEUP, OCTCBER 1971.

W. WEAVER, JP., COMPUTER PROGRAMS FIR STRUCTURAL
ANAIYSIS, C. VAN NCSTRANC CO., INC., PRINCETCN, NE % JERSEY, 1967.

W. C. HLRTY AND M. F. RLBINSTEIK, DYNAMICS CF STRUC-
TURES, PRENTICE-HALL, INC., ENGLEWOOD CLIFFS, NE% JERSEY, 1964.

S. L. ROGERS, CYNAMICS CF FRAMEC STRUCTURES, JOHN
WILEY • SONS, INC., NEW YORK, 1959.

J. R. SCARBCRCUCF, NUMERICAL MATHEMATICAL ANALYSIS,
THE JOHN HCPKINS PRESS, BALTIMORE, M ARYLANC, 1955.

W. T. THOMSON, VIBRATION THECRY ANO APPLICATIONS,
PRENTICE-HALL, INC., ENGLFWCOE CLIFFS, NEW JERSEY, 1965.

N. WILLEMS AND W. M. LLCAS, MATRIX ANALYSIS FOR
STRUCTURAL ENGINEERS, PRENTICE-HALL, INC., ENGLE%COD CLIFFS,
NEW JERSEY, 1968.

11. MACHINE RFCUIREMENTS - 300K BYTES OF MEMORY FOR EACH PROGRAM PLUS
5 TO 7 DIRECT ACCESS STORAGE CEV ICES BESIDES STANCARC I/O FOR
STRAP-0

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
OS/360.

14. ANY CTHER PROGRAMMING CR OPERATING INFORMATICN CR RESTRICTIONS -
STRAP-0 USES PLOTTING SUBRCUTINFS CURRENTLY IN TFE NRTS OPERATING
SYSTEM.

15. NANF AND ESTABLISHMENT OF AUTHORS -
J. A. DEARIFN AND F. O. ULCRICh
AEROJET NUCLEAR COMPANY
P. O. ACM 1845
IDAHO FALLS, IDAHO 134C1

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECKS (STRAP-S 12C6 CARDS, STRAP-0 5067 CARDS)
SAMPLE PROBLEMS (STRAP-S 34 CARCS, STRAP-0 138 CARDS)
CONTROL INFORMATION (JCL STRAP-S 18 CARCS, STRAP-C 61 CARCS)
LOAD MOCULES (STRAP-S, STRAP-fl STEP1, STRAP-C STEP2, AND

STRAP-0 STEP3)
SAMPLE PROBLEM OUTPUT (STRAP-S 7 PAGES, STRAP-C 31 SELECTEC

PAGES)
R EFERENCE REPCRT, IK-1362, ANC PRCGRAM WRITEUPS

17. CATEGORY - I
KEYWORDS - STRUCTURAL ANALYSIS, CIFFEREKTIAL ECUATIONS, FINITE-

ELEMENT, DYNAMICS, MASS MATRICES
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1. NAME OR DESIGNATION CF PROGRAM - PACICLLS/CLCTFC

2. COMPUTER FIR WHICH PRCGRAm IS CESICKEC ANC CTEERS UPCN WI-ICE
IT IS nPERABLF - UNIvAC1108

3. DESCRIPTION CF PROBLEM OR FUNCTION - PACTCLUS IS A CODE FOR COM-
pUTING NUCLEAR POWER COSTS USING THE CISCCUNTEC CASE- FLCW METFCC.
TEE CASE FLCwS ARE GEKERATEC FROM INPUT UNIT CCSIS, TIME SCHEDULES
AND BuRNu p DATA. CLCTHC CALCULATES ANC CCPmUNICATES IC FACTCLUS
MASS FLOW DATA To MATCH A SPECIFIED LOAD FACICR HISICRY.

4. METHOD OF SOLUTION - PLANT LIFETIME PCWEP COSTS ARE CALCULATEC
USINC TEE DISCOUNTED CASH FLOW METHOD.

5. RCSTRICTIONS ON THE COMPLEXITY CF THE FRCOLEm - MAXIMA CF -
40 ANNUAL TIME PERIODS INTO WHICH ALL CCSTS AND MASS FLOWS ARE

ACCUMULATED
20 ISOTCPIC MASS FLOWS CHARGED INTO AND CISCFARCEC FRCm THE

RFACTCR PCCEL

E. TYPICAL RUNNING TIME - FOR TYPICAL NUCLEAR PLANTS FAvINC A LIFE-
TIME OF 30 YEARS AND BETWEEN 50 ANC 200 CIARGE-DISCHARGE FUELING
EVENTS, A RUN TIME OF 10 TO 2c SECCKCS CAN BE EXPECTED.

7. UNUSUAL FEATURES CF TFE FRCGRAm - ALTFOuGH THE PACICLLS/cLCTHC
CODE IS DESIGNED PRI M ARILY FIR NUCLEAR PCwER PLANT COST ANALYSIS,
PY PROPER INPUT OF MASS ELOwS AND UNIT CCSTS An y SIMILAR PLANT
SUCH AS A FOSSIL-FUELED POWER PLANT CR A FYCRCELFCTRIC PLANT CAN
BE SIMULATEO. AN OPTICN OF P ACTCLUS ALLCWS DIRECT READING CF MASS
FLCWS OF LICHT-WATER FEACTOPS FROM A BURNUP TARE PROI.IDEC BY THE
ALTHAEA BURNU P CODE DESCRIBEC IN REFERENCE 4. ANY SIMILAR BONO
TAPE- COULD RE uSFU FOP ANY SPECIFIC R E ACTOR CESICN, CE CARD INPUT
CAN BE PROvICEC TFRCUCF CLCTFC.

	

P.	 PELATEo AND AUXILIARY PROGRAMS - THE FCWEP CCST CALCULATICN IN
pACTCLUS/CLCIHC IS A PCCIFIEC VERSION OF A TECHNIQUE DEVELOPED By
ROVES SALMCN CF CAN RIDGE NATIONAL LtPCRATCRY AND CESCRIPEC IN
TEE REPCRT, A PROCEEMPE AND A COMPUTER CODE (PCwERCC1 FOR CAL-
CULATING TEE cnsT CF ELFCTRICIT y PRCCUCEC BY NUCLEAR POWER STA-
TIoNS, ORNI-3 0 44, JUNE 1c6C.	 SEE ACC ABSTRACT 340.

9. STATUS - ABSTRACT FIRST CISTNIBUTEC ((UPPER 1973.
UNIvAC1108 VERSION SUBMITTED APRIL 1972.

10. RFFF P FWES - C. H. BLCUA STER, J. H. NAIL, AND D. R. HtFFNER,
ptrTnLus, A CODE FUR COMPUTING NUCIEAR FEWER CCSTS, ENw1-1169.
JANUARY 1970.

J. H. NAIL, PACTUUS, A CrCE FIR CCmPUTING NUCLEAR

ROWER COSTS, PART 1, LSERS MANUAL, BAWL-42S, JUNE 19E7.
J. F. NAIL, CLOTFO, A COCE FCR CC mmUNICATING REACTCR

M ASS BALANCE DATA TI FEACTOF ECCNCPICS CCOES, PNwL-770, JUNE 19E8.
E. T. MERRILL, ALTHAEA PART 1, A CNE-DIMENSICNAL TwO-
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IC. REFERENCES ICCNTINUED,
GROUP DIF E USION CODE WITH AN EFFECTIVE FOUR-GRCUP BURNLP,
BNWL-462, MAY 1971.

R. SALMON, EXCERPTED PAGES FRCP CFNL-4116, AUCUST
1969.

O. R. HAFFNER, OPERATICN CF THE FACTOLUS/CLOTFO CODE,
HECL MEMO, FEBRUARY 21, 1973.

SELECTED PAGES FPCM CSCX RJE/CRJE REFERENCE, E00003-
02-00, VOL. 2.

NTRAN I/0 ROUTINES DFSCRIPTICN, EXCERFT FRCP UP-3569,
REV. 1.

11. MACHINE REQUIREMENTS - 65K MEMORY WITH DRUM STCRAGF CF INPUT DATA
TO SPEED UP FRCCESSING

12. PROGRAMMING LANGUAGE USED - FCRTRAN V

13. OPERATING SYSTEM CR MCNITOR LACER WHICH PRCGRAM IS EXECUTED
CSCX.

14. ANY OTHER PROGRAMMING CR CPEPATING INFCRMATICN CP RESTRICTICNS

15. NAME AND ESTABLISHMENT CF AUTHOR -
D. R. HAFFNER
HANFURO ENGINEERING DEVELCPPENT LABCFATCRY
WESTINCFCUSE HANFORC CCMPANY
P. G. BCX 1570
RICHLAND, WASHINGTON S9352

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMIITAL
SOURCE CFCKS IPACTCLUS 4793 CARPS, PDCC 782 CARDS/
SAMPLE PRCBLFMS 1PACTCLUS 16 CAPES, PICC 40 CARDS, CLOTHC 311

CARDS/
SAMPLE PROBLEM OUTPUT 1PACTOLUS 20 PAGES, CLOTHC 2 PAGES/
REFERENCE R E PORTS, PNWL-770 ANC BNWL-1169, EXCERPTS, AND MEMO

17. CATEGCRY -
KF y wcRns - cumricN, FUEL MANAGEMENT, CCST ANALYSIS, REACTOR

ECONOMICS. POWERCC CODES, ALTFAEA CEDES
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1. NAME OR DESIGNATION OF PROGRAm - wSP-HASP/CCS

2. OOmPUTER FOR WHICH p Ricaam IS CESICNEO ANC CTFERS UPON WFICF

IT IS o p LRABLF - IBM3FC

3. DESCRIPTION CF PPOBLEm CR FuNCTION - TFE WSP (WORK STATION
PACKAGE) IS A MODIFICATION OF THE STANCARC HAFP/EMT360 PACKAGE
sUPPLIED BY IBM AND RUNS CN A MULTIPROGRAMMED DOS 5YSTEM/360/30
USING MULTI-LE A VING ANC BINAPY SYKCFRCNOLS COMMUNICATIONS TC
CLMMIINICATE WITH A SYSTEM/3FC/195/AEP CENTRAL CPu.

4. METHOD CF SOLUTION - wSP IS A PCCIFICATICK OF A CCMPCKENT CF TEE
FASP II 13600-05.1.0141 VERSION 3, MODIFICATION LEVEL 1 IBM PRO-
GRAM. wSP PUNS IN A FCREGRLUNC PARTITION CF A COS MET SYSTEM.

5. PFsTPICTICNS ON THE COMPLEXITY OF THE PROBLEM -

6. TYPICAL RUNNING TIME - wSP NORMALLY RLNS CONTINUOUSLY IN THE
ECREGRCUND PARTITION.

7. UNUSUAL FEATURES CF THE PRCGRAm -

	

R.	 RELATED ANC AUXILIARY PRCGRAmS - HASP/RmT36C PACKAGE.

	

P.	 STATUS - ABSTRACT FIRST DISTRIBUTEC CECEmeER 1973.
1E10360 DOS VERSICN SUBMITTED SEPTEMBER 1973.

10. R EFERENCES - ROBERT J. MCMAHON, THE ARGCNNE HASP/DOS WCRKSTATICN
pArKAGR IwSPI, APGCNNE NATIONAL LABORATORY mEmCRANCUm, SEPTEMBER,
1c73.

11. mACHINE REQUIREMENTS - wSP HAS BEEN CESIGNED FOP A SYSTEM/360/30
WITH AN IBM 2540 READER-PuNCF, TWO IBM 1403 PRINTERS, AN le y 1052
PH INTER KFrBoARc CONSOLE, AND AN IBM 2701 DATA ADAPTER UNIT.

12. PROGRAmmING LANGUAGE LSEC - [CS ASSEMBLER LANGUAGE

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
36C nns RELEASE 26.1.	 THE ANL SYSTEM/360/195 ASP CENTRAL CPU IS
OPERATING WITH VERSION 2.6.5 OF ASP REQUIRING NC CHANGES.

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATION CP RESTRICTICNS -
THE PERSON RESPONSIBLE FOR wSP INSTALLATION AND CPERATICN SHOULD
RE WELL-VERSED IN NASH, DOS, tNC ASP. DEVIATIONS FROM THE
CONFIGURATION S P ECIFIED IN 11, MAY PECUIRE ACEITIONAL PROGRAMMING.

15. NAME AND ESTABLISHMENT OF AUTHOR -
ROBERT J..TICPAHOK
APPLIED MATHEMATICS DIVISICN
ARGCNNE NATTCNAL LABCRATCRY
970C S. CASS AVENUE

AR GE NN E, ILLINOIS 60439
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16. MAT1RI4L AVAILABLE - MAGNETIC TAPE TRAKSMITTAL
ARGCNNE RCCIFICATICAS TC 71 .-E STANCARC FASP/RMT?60 PACKAGE -
SnURCE	 CARDS)
WSP DRIVER ANC B-TRANSIEKT PROGRAM PLUS DCS LINK-ECIT JCPS -
SOURCE (42 CARDS)
WSP OBJECT DFCK (2G4 CAPES)
PECERENCE REPnPT

17. CATEGORY - P
KEYWOR 4IS - OPERATIKG SYSTEMS, DATA PPOCESSINC, RENCTF Jut PPCCFSS-

ING, UNPUTFR NET1NORKS
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1. NAME OR DESIGNATION CF PROGRAM - PSA2

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTHEPS LPCN WI-IC)-
IT IS OPERABLE - IBM360,370

3. DESCRIPTION OF PROBLEM OR FUNCTION - PSA2 COMPUTES THE REACTIONS
AND STRESSES CAUSED BY THERMAL EXPANSION AND LOADS IN A MULTI-
ANCHOR PIPING SYSTEM WHICH MAY CONTAIN LOOPS AND MAY BE PARTIALLY
RESTRAINED AT ANY POINT IN ANY DIRECTION.

4. METHOD OF SOLUTION - THE LINEAR FOUATIONS FOR THE STATICALLY INDE-
TERMINATE PIPE SYSTEM ARE SET UP BY A GENERALIZATION CF BROOKS
MATRIX METHOD.	 BY A SYSTEMATIC USE OF LINEAR TRANSFORMS, THE
MATRIX OF THE SYSTEM OF LINEAR EQUATIONS CAN BE OBTAINED BY INCI-
DENCE ALGEBRA IN TEE FORM OF A SYMMETRIC BANDED MATRIX.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - MAXIMUM CF -
36 SECTIONS

	

6.	 TYPICAL RUNNING TIME - 1 TO 3 MINUTES ARE RECUIRED ON A MCCEL 50.

7. UNUSUAL FEATURES CF THE PROGRAM - PSA2 TAKES INTO ACCOUNT -
(A) ELASTICITY OF THE ATTACHMENT OF THE PIPE TO TEE FOUNDATION,
(B) RESTRAINTS ON PIPE DISPLACEMENTS BY ANCHORS AND INTERME-

DIATE PARTIAL CONSTRAINTS CF LINEAR TYPE,
(C) GIVEN CONSTANT FORCES AND MOMENTS ACTING UPON THE PIPE

SYSTEM,
(D) THERMAL EXPANSION,
(E) ANY GEOMETRICAL STRUCTURE OF THE PIPE SYSTEM,
(F) SEVERAL CASES CF STRESSING PER PIPE SYSTEM, AND
(G) BOTH METRIC AND ENGLISE UNITS.

	

8.	 RELATED AND AUXILIARY PROGRAMS -

	

9.	 STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
1E1)4 360 VERSILN SUBMITTED MAY 1972, SAMPLE PROBLEM EXE-

CUTED BY ACC.

10. REFERENCE - B. H. BOCNSTRA, A. N. NICKOLS, W. J. HUGHES, AND
W. D. GROSS, PIPE STRESS ANALYSIS CODE, RS02, AI-64-MEMO-142,
REVISION 1.

11. MACHINE REQUIREMENTS - 64K MEMORY

	

12.	 PROGRAMMINC LANGUAGE USED - FORTRAN IV (E)

	

13.	 OPERATING SYSTEM OK MONITOR UNDER WHICH PROGRAM IS EXECUTED -

OS/360.

	

14.	 ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
FUNCTION LOC MUST BE USER-SUPPLIED.	 IT RETURNS THE ADDRESS CF ITS

ARGUMENT AS AN INTEGER TO THE CALLING PROGRAM.
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15. NAME AND ESTABLISHMENT OF AUTNCR -
A. N. NICKCLS
CCDES CCCRCINATOR
ATOMICS INTERNATICKAL
P. O. BOX 3C9
CANCGA PARK, CALIFORNIA 91304

16. MATERIAL AVAILABLE -
SOURCE CECK (1356 CARCS)
SAMPLE PROBLEM (20 CARDS)
CONTROL INFORMATION (JCL 21 CARDS)
REFERENCE REPCRT

17. CATEGORY - I
KEYWORDS - STRESSES, TFERMAL EXPAKSICK, PIPES
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1. NAME OR DESIGNATION OF PROGRAM - ENDE/B-THERmCS

2. COMPUTER FIR WHICH p RcGRAm IS CESIGNEC ANC CTFERS UPON WHICH
IT IS OPERABLE -

3. DESCRIPTION OF PRCBLEm CR FUNCTION - THESE CATA ARE 30-GROUP
THERMOS THERMAL SCATTERING KERNELS FOR PC TO P5 LEGENDRE CRCERs
FOR EVERY TEMPERATURE CF EVERY MATERIAL FRCm S(ALPHA,FETA1 CATA
STORED IN THE ENDF/B LIBRARY. 	 THESE SCATTERING KERNELS WERE
GENERATED USING THE FLANGE2 COMPUTER CODE (ACC ABSTRACT 368).
Tc TEST THE KERNELS, THE INTEGRAL PRCPERTIES CF EACH SET OF KER-
NELS wERF DETERMINED By A PRECISION INTEGRATICN CF THE CIFFUSICN
LENGTH EC:MATTO\ ANC CCmPAREC TO EXPERIMENTAL MEASUREmENTS OF
THESE PROPERTIES.	 IN GENERAL, THE AGREEMENT WAS VERY GOCD.
DETAILS OF THE METHODS USED AND RESULTS CBTAIKED ARE CCNTAINEC
IN TH P REFERENCE. THE SCATTERING KERNELS ARE CRCANIZED INTO A
Two VOLUME MAGNETIC TAPE LIBRARY FRCm WHICH THEY MAY PE PETRIEvEC
EASILY FOR USE IN ANY 30-GROUP THERMOS LIBRARY. THE CONTENTS CF
THE TAPES ARE AS FOLICwS -

VOLUME I
MATERIAL	 ZA	 TEMPERATURES (DEGREES K)

MOLECULAR H21	 100.0	 296, 350, 400, 450, 500, 600,
POC, 1CCC

MOLECULAR 12C	 101.0	 256, 35C, 400, 450, 50C, 600,
800, 1000

GRAPHITE	 6000.0	 29E, 40C, 500, 600, 700, 800,
1000, 1200, 1600, 2000

POLYETHYLENE	 205.0	 296, 350
BENZENE	 106.0	 256, 35C, 400, 450, 500, 600,

800, 1000

MATERIAL ZA
VOLUME	 II

TEMPERATURES (DEGREES	 K)
ZR	 BCUNC IN	 ZRHx

H BCUNC	 IN	 ZRrX

BERYLLIUM-9

BERYLLIUM	 CxICE

URANium	 DICXIDE

203.0

230.0

400G.0

200.0

207.0

296,
l000,
29t,
1000,
296,
1000,
296,
TUC,
296,
1000,

400,
1200

40C,
1200

400,
12CC

400,
12C0

400,
1200

500,

5CC,

500,

500,

500,

600,

60C,

600,

600,

600,

700,	 eco,

70C,	 ecc,

700,	 800,

700,	 BOO,

700,	 800,

4. mETHCD OF SOLUTION - KERNEL GENERATION IS PERFCRmED BY DIRECT
TNTEGRATICN OF THE THERMAL SCATTERING LAW CATA TO OBTAIN THE DIF-
FERENTIAL SCATTERING CROSS SECTIONS FOR EACH LEGENDRE CRCER. THE
INTEGRAL PARAMETER CALCULATION IS CONE BY PRECISION INTEGRATICN
OF THE DIFFUSION LENGTH EQUATIcK FIR SEVERAL PCCERATCR ABSORPTION
CROSS SECTIONS FOLLOwEC BY A LEAST SQUARES FIT IC CBTAIN THE FIRST
THREE MOMENTS CF K**2/SIGMA-A AS A FUNCTION OF SIGMA-A. THE
DIFFUSION PARAMETERS DC, C AND CTHER INTEGRAL PARAMETERS WERE THEN

CBTAINED FROM THE FITTED MOMENTS.
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5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM •••

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PROGRAM -

B. RELATED AND AUXILIARY PROGRAMS - A RETRIEVAL PROGRAM IC PRINT ANC/
OR PUNCH SCATTERING KERNELS FROM THE LIBRARIES IS INCLUDED. PART
OF THE ROUTINE IS A GENERAL SUBROUTINE THAT lout_ POSITION A
IIORARY IN FRONT OF A SPECIFIED KERNEL. 	 THE SLBROUTIKE MAY BE
USED IN ANY USER PROGRAM.

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMPER 1;73.
THIS VERSICK SUBMITTEC APRIL 1;72.

10. REFERENCE	 F. J. MCCROSSON, D. R. FINCH, ANC E. C. CLSEN, TESTING
CF ENDF/B - THERMOS CROSS SECTIONS FOR H2C, D2C, C, ZRH2,
(C2H4)X, BE, BED, C6H6 1 AND UO2, CP-1276 1ENCF158), OCTOBER 1971.

11. MACHINE RECUIREMENTS - TFE RETRIEVAL PROGRAM REQUIRES 1 TAPE DRIVE
AND A SMALL AMOUNT OF HIGH-SPEEC CORE.

12. PROGRAMMING LANGUAGE USED - AUXILIARY PROGRAM WRITTEN IN
FPRTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS

15. NAPE AND ESTABLISHMENT CF AUTHORS -
F. J. MCCROSSON AND C. R..FINCH
SAVANNAH RIVER LABORATORY
E. I. DU PONT CE NEMOURS ANC COMPANY
AIKEN, SOUTH CAROLINA 29801

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL (3 TAPES)
LIBRARY (TAPE 1 22,787 CARDS, TAPE 2 24,O75 CARDS,
AUXILIARY PROGRAM (203 CARES)
REFERENCE REPORT

17. CATEGORY .••
KEYWORDS	 SCATTERING KERNELS, ENCF/O, DATA PROCESSING, THERMOS

CODES, FLANGE2 CODES
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1. NAME OR DESIGNATION OF PROGRAM - PLOT-3D

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WI-ICI-
IT IS OPERABLE - IBM36C/75 WITH AN IBM22PC FILM RECCRDER CR A
CALCCMP 780 PLCTTER

3. DESCRIPTION OF PROBLEM OR FUNCTION - PLOT-3D IS A PACKAGE OF SUB-
PROGRAMS DESIGNED TO CRAW THREE-DIMENSIONAL SURFACES FROM ARRAYS
OF POINTS (X,Y,Z).	 THE SURFACES CAN BE DRAWN AFTER ARBITRARY
ROTATIONS ABOUT THE THREE COORDINATE AXES.

4. METHOD OF SOLUTION - PLOT-3D IS A COMPUTER PRCGRAM IC PLOT ANY
SURFACE FOR WHICH EACH CCCRCINATE PAIR (x,Y) IS ASSOCIATED WITH A
UNIQUE Z IN THE SET OF POINTS lx,Y,Z).	 IT USES MATRIX TPANSFCRMA-
TION OR THE POINTS TO GENERATE DIFFERENT VIEWS OF THE SURFACE
AFTER ARBITRARY RCTATICNS ABOUT THE THREE COCRCINATE AXES. FOUR
VERSIONS OF PLOT-3D ARE AVAILABLE.	 CLTPuT OF vERSICN 1 AND 3 IS
BY FILM RECORDER. OUTPUT OF VERSION 2 AND 4 IS BY CALCOmP PLCT-
TER.	 VERSIONS 3 AND 4 DC NIT CRAW LINES WFICH WOULD BE INVISIBLE
TO A VIEWER LOOKING AT AN OPAQUE SURFACE, WHEREAS VERSICNS 1 AND 2
DRAW EVERY LINE CN THE SURFACE.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PRCBLEM - VERSICNS 3 ANC 4
LIMIT NUMBER CF RCWS In ARRAYS (x,Y,Z) TO 100 AND ALSO NUMBER OF
COLUMNS IN ARRAYS (X,Y,Z) TO 100.

6. TYPICAL RUNNING TIME - USING A 20 X 10 GRID AND PRODUCING SIX 3-D
PICTURES REQUIRES 15 SECONDS WITH vERSICN 1, 20 SECCNCS WITH vER-
SICN 2, 4 MINUTES AND 30 SECONDS WITH VERSION 3, AND 3 MINUTES AND
28 SECONDS WITH vERSICK 4.

7. UNUSUAL FEATURES OF THE PROGRAM - THE PLOT-3D PACKAGE IS READILY
ADAPTABLE TC CTHER HARDWARE. 	 IT IS INTENDED FIR GRAPHICAL REPRE-
SENTATION CE SURFACES DETERmINED BY SINGLE-VALUEC FUNCTICNS OF TWO
INDEPENDENT VARIABLES.

B. RELATED AND AUXILIARY PRoG p AmS -

9. STATLS - ABSTRACT FIRST CISTRIBUTEC DECEMBER 1971.
IBM360 VERSION SUBMITTED PAY 1972, SAMPLE PRCBLEm EXE-

CUTED BY ACC.

10. REFERENCES - D. BASINGER AND J. GVILDYS, THREE-DIMENSIONAL GRAPHI-
CAL REPRESENTATION (iF SURFACES BY COMPUTER (FA ( . 1 REACTCR CONTAIN-
MENT PROGRAM), ANL-7633, NCVFNEER 1971.

R. BRUCE CANwRIGHT, JR. AND PAUL ShIGERT, PICT 3-C -
A PACKAGE OF FORTRAN SUBPROGRAMS TO CRAW TFREE-DImENSIONAL SUR-
FACES, NASA TM-X-1598, JUNE 1968.

RUTH A. NEISS,.BE VISION, A PACKAGE CF IBM 7090 FCR-
IRAN PRCGRAVS TO CRAW CRTFOGRAPHIC VIEWS CF CCMBINATIONS OF PLANE
AND QUATRIC SURFACES, JOURNAL OF THE ASSCCIATICN OF CCMPUTER
NACHINFRY, PP. 194-204, APRIL 1966.
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10. REFERFA(ES (CONTINUED)
HENRY MARGENAU AND GEORGE M. MURPHY, THE MATHEMATICS

OF PHYSICS AND CHEMISTRY, SFCCNC ECITICK, C. VAN NOSTRANC CO.,
INC., PP. 565-570, 1956.

D. CARSCN, A FILM-PLCTTINC SUBROUTINE PACKAGE (ESP)
FOR THE IBM 2280 FILM RECORDER, APL-AMD TECHNICAL MEFCRANDUM NO.
167, JUNE 17, 1968.

RONALD E. KkUPP, 5/360 PRCGRAMMINC TECHNIQUES FOR THE
CALCOMP 78C, ANL-AMO TECHNICAL MEMORANDUM NC. 13C, REVISED JUNE
13, 1972.

11. MACHINE REQUIREMENTS - VERSICNS I AND 3, ECR THF IEM 2280 FILM
RECCRDER, REQUIRE 7810 AND 58,285 BYTES C F CORE STORAGE, EXCLUSIVE
OF FILM RECORDER SUBRCUTINFS ANC ARRAYS. VERSIONS 2 AND 4, FOR
THE CALCCMP PLOTTER, REQUIRE 6670 AND 62,435 EYTES CF CCRE STOR-
AGE, EXCLUSIVE OF CALCCMP PLCTTER SUPRCUT1NES AND ARRAYS.

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

11. OPERATING SYSTEM CR MCNITOR UNDER WI-Id- PROGRAM IS EXECUTED -
OS/360 ASP.

14. ANY OTHER PROGRAMMING CR OPERATING IKFCRMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
D. BASINGER ANC J. CV1LCYS
REACTOR ANALYSIS ANC SAFETY CIVISICK
ARGONNE NATIONAL LAPCRATCRY
970C SOLTH CASS AVENUE
ARGCKKE, ILLINOIS 60439

•
16. MATERIAL AVAILABLE -

SOURCE DECKS (VERSION I 251 CARDS, VERSION 2 245 CARDS, VERSICN
3 557 CARCS, VERSICN 4 558 CARES)

SAMPLE PROBLEM OUTPUT (12 PAGES)
REFERENCE REPCRT, ANL-7633

17. CATEGORY - N
KEYWORDS - 3-DIMENSIONAL, X-Y-I, GRAPHS
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NAME OR DESIGNA T IO N CF PROGRAM - PETTY

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN NHICH
IT IS OPERABLE - CDC6600

3. DESCRIPTION OF PROBLEM CR FUNCTION - BETTY DESCRIBES SPATIAL AND
TEMPCRAL CCNCENTRATICK BEHAVIOR OF A SuSPENSICN IN A PIPE, AS A
RESULT OF DEPOSITICN AND EROSION CF THE PARTICLES.

4. METHOD CF SOLUTION - THE PARTIAL CIFFERENTIAL EQUATIONS DESCRIBING
THE CONCENTRATION BEHAVIOR APE seLvEr BY A COMEINATICN CF ANA-
LYTICAL ANC NUMERICAL INTEGRATION USING A SIMPLE FCRNARD DIFFER-
ENCING TECHNIQUE.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - NO MCRE THAN
900 AXIAL INCREMENTS MAY BE USEC.

6. TYPICAL RUNNING TIME - A PROBLEM WITH ICC AXIAL INCREMENTS
PECUIRES ABOUT TNC SECCNCS.

7. uNUSUAL FEATURES OF THE PROGRAM -

B. RELATED ANC AUXILIARY PROGRAMS - PETTY USES SEVERAL ROUTINES FROM
THE BETTIS ENVIRONMENTAL PACKAGE (ACC ABSTRACT 4713) AND SUBROUTINE
HCH (ACC ABSTRACT 2 0 4) TO CALCULATE WATER ANC STEAM PROPERTIES.

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEmBER 1973.
CC06600 VERSION SuemITTEC JUNE 1972.

10. REFERENCES - S. K. BEAL, TEE ROLE OF EROSION AND DE p csiTioN IN
SAMPLING ENTRAINEC PARTICLES, wAPC-Tm-1014, APRIL 1972.

C. J. PFEIFER, CDC-6600 FORTRAN EPCCRAmmINC - BETTIS
ENVIRONMENTAL REPORT, WAPD-TM-668, JANUARY 1967.

L. L. LYNN, A CICITAL COMPUTER PROGRAM FOR NUCLEAR
CESIGN WATER PROPERTIES, WARD-TM-ABC, JULY 1967.

11. MACHINE RECUIREmENTS - 63K 6C-BIT NCRES IF COPE STCRACE

12. PRCGRAmMINC LANGUAGE USEC - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH FECGFAM IS EXECUTEC -
SCCPF 3.2.

14. ANY OTHER PROGRAMMING OR OPERATING INFCRNATICK CR RESTRICTICKS -

15. NAME AND ESTABLISHMENT OF AUTHOR -
S. K. BEAL
PETTIS ATCmIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CCRFCPATICN
P. O. BOX 79
NEST MIFFLIN, PENNSYLVANI A	15122
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16. MATERIAL AVAILABLE - RESTRICTEC CISTRIBUTICN
SOURCE [ECK (59c CAROS)
SAMPLE PROBLEM (22 CAPOS)
SAMPLE PROBLEM CUTPUT (13 PAGES)
REFERENCE REPORT, hAPO-TM-1014

17. CATEGORY - H
KEYWORDS - PIPES, PARTICLES, SAMPLIKG
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NAME OR DESIGNATION CF PROGRAM - EMERALC

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - IBM360/85

3. DESCRIPTION CF PROBLEM CR FUNCTION - THE EMERALD PROGRAM IS
DESIGNED FOR THE CALCULATION OF RACIATICN RELEASES ANC EXPOSURES
RESULTING FROM NORMAL AND ABNORMAL OPERATION CF A LARGE PRESSUR-
IZED WATER REACTOR. THE APPROACH USED IN EMERALD IS SIMILAR TO
AN ANALOG SIMULA T ION OF A REAL SYSTEM. EACH COMPONENT OR VCLUME
IN THE PLANT WHICH CONTAINS A RADIOACTIVE MATERIAL IS REPRESENTED
BY A SUBROUTINE, WI-ICI- KEEPS TRACK OF THE PROCUCTION, TRANSFER,
DECAY AND ABSORPTION OF RADIOACTIVITY IN THAT VOLUME. DUPING THE
COURSE OF THE ANALYSIS OF AN ACCIDENT, ACTIVITY IS TRANSFERRED
FROM SUBROUTINE TO SUBROUTINE IN THE PRCCPAm AS IT WOULD BE TRANS-
FERRED FROM PLACE TO PLACE IN THE PLANT. FOR EXAMPLE, IN THE
CALCULATION OF THE DOSES RESULTING FROM A LOSS-OF-COOLANT ACCIDENT
THE PROGRAM FIRST CALCULATES THE ACTIVITY BUILT UP IN THE FUEL
BEFORE TFF ACCIDENT, THEN RELEASES SOME OF THIS ACTIVITY TO THE
CONTAINMENT VOLUME. 	 SOME CF THIS ACTIVITY IS THEN RELEASED TO THE
ATMOSPHERE. THE RATES OF TRANSFER, LEAKAGE, PRODUCTION, CLEANUP,
DECAY, AND RELEASE ARE READ IN AS INPUT TO THE PROGRAM. SUBROU-
TINES ARE ALSO INCLUDED WHICH CALCULATE THE ON-SITE AND OFF-SITE
RADIATION EXPOSURES AT VARIOUS DISTANCES, FOR INDIVIDUAL ISOTOPES
AND SUMS CF ISOTOPES. THE PROGRAM CONTAINS A LIBRARY OF PHYSICAL
DATA FOR THE TWENTY-FIVE ISOTOPES OF MOST INTEREST IN LICENSING
CALCULATIONS, AND OTHER ISOTOPES CAN BE ADDED CR SLBSTITUTED.
BECAUSE OF THE FLExIBLE NATURE CF THE SlmULATION APPROACH, THE
EMERALD PROGRAM CAN BE USED FOR MOST CALCULATIONS INvOLVING THE
PRODUCTION AND RELEASF CF RACIOACTIvE MATERIALS, INCLUDING DESIGN,
OPERATIONAL AND LICENSING STUDIES.

4. METHOD OF SOLUTION - EXPLICIT SOLUTIONS OF FIRST-ORDER LINEAR DIF-
FERENTIAL EQUATIONS A R E INCIUDED.	 IN ACCITION, A SUFROuTINE IS
PROVIDED WHICH SOLVES A SET OF SImLLTANEOUS LINEAR ALGEBRAIC EQuA-
TIONS.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA OF -
25 ISOTOPES
7 TIME PERIODS

15 VOLUMES OR COMPONENTS
10 DISTANCES

6. TYPICAL RUNNING TIME - LESS THAN A MINUTE IS REQLIREC TO RUN THE
SAMPLE PROBLEM.

7. UNUSUAL FEATURES OF THE PROGRAM - THE USE CF FORTRAN IV LANGUAGE,
MODULAR DESIGN, GENERIC VARIABLE NAMES, ANC EXTENSIVE INTERNAL
COMMENTS MAKES EMERALD EASILY ADAPTED TO THE USERS PARTICULAR
MODELS AND PRCBLEmS.
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R. RELATE') ANC Aux1LEAky PROGRAMS - SUBROUTINE SIm0, 1011OH IS DOCU-
mENTED IN IBM SYSTEM 360 SCIENTIFIC SUBROUTINE PACKACE (360A-Cm-
10x), VERSION III, PkCGRAm MANUAL H2C-C2C5-3, IS INCLUDED.

9. STATUS - ABSTRACT FIRST FISTRIBUTEC CECEmBER 1973.
10m160 V F MSIGN SUBMITTED MAY 1972, SAMPLE FPCBLEM EXE-

CUTEC BY ACC.

10. REFERENCES - W. K. BRLNOT, EMERALD - A FRCGRAm FCR TEE CALCULATICN
CE ACTIVITY RELEASES AND POTENTIAL COSES FROM A PRESSURIZED WATER
PEACToP PLANT, PACIFIC GAS ANC ELECTRIC COMPANY, OCTOBER 1971, AND
EPPATA AND ADDITIONS, MAY 31, 1972, AND DECEMBER 12, 1972.

EmERALO - A PROCPAm FOR TME CALCULATION OF PwR RADIA-
TION DOSES, TRANSAcTICNS OF THE AMERICAN NUCLEAR SOCIETY, JUNE
1972.

11. MACHINE REQUIREMENTS - 5201 BYTES ON THE IBM 360/85

12. FRCGRAPPING LANGuACE USEC - FORTRAN Iv

13. OPERATING SYSTEM ON MONITOR LNOEP HICH PFCGRAM IS ExECUTFC -
OS/160.

14. AN OTHER PROGRAMMING OR CPERATING INFORMATION OR RESTRICTIONS -

1'. NAME AND ESTABLISHMENT CF AUTHOR -
R. K. BRUNCT
MECHANICAL AND NUCLEAR ENGINEE R ING DEPARTMENT
PACIFIC GAS AND ELECTRIC COMPANY
77 eEALE STREET
SAN FRANCISCO, CALIECPNIA. 9410t

I.	 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE OECK (3985 CARDS)
SA M PLE PROBLEMS (1337 CARDS)
CONTRCL INFORMATION (JCL 8 CARDS)
REFERENCE REPORT 617m ERRATA ANC AcciTicns

17. CATEGORY - G
KEYWORDS - DCSE RATES, ACCIDENTS, FISSICN FROCUCTS, GAMMA

RADIATION, POWER PLANTS, RADIOACTIVITY, FO? PEACTCRS
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1. NAME OR DESIGNATION OF PROGRAM - GAMBIT

2. COMPUTER FOR WHICH PRCGRAP IS DESIGNEE ANC ETHERS ()Rini WI-IC)-
IT IS OPERABLE - CCC66C0

1. DESCRIPTION CF PRCBLEP CR FuNCTICN - CAMBIA' IS A PROGRAM THAT WAS
Di-SIGNED TE CALCULATE muLTIGROLP NEUTRON CROSS SECTIONS IN THE
HIGH ENERGY AND THE THERMAL ENERGY RANGES. 	 IT WAS CREATED By
JOINING GAP, WHICH DOES THE HIGH ENERGY CALCULATICN, AND PIT,
WHICH DOES THE THERMAL CALCULATION.

4. METHOD OF SOLUTION - GAMBIT PRCVIDES BRCAC-GRCuP FLUX AND CURRENT-
AVERAGED NEUTRON cknss SECTIuNS. THEY ARE BASED EN A THERMAL
CROSS SECTION LIPRAR y CONSISTING CF 9 0 FINE GROUPS IG-2.38 EV),
AND A FAST NEUTRON LIBRARY CONSISTING OF 68 FINE GRCLPS (0.414 Ev
- 10 mEV, 1/4 LETHARGY INTERVALS).	 THE FLUXES AND CURRENTS
REQUIRED TO OBTAIN THE BROAD-GROUP CRCSS SECT ICNS MAY BE CALCU-
LATED WITH GAmBiT oR MAY BE ENTERED INTO THE PROGRAM. 	 IN Acol_
TION, A PAxwELLTAK SPECTRUM PAY BE USED IN THE THERMAL RANGE. IF
THE FLUX IS CALCULATED, EITHER THE B1 CR Pi METHODS CF SOLVING THE
TRANSPORT EQUATION MAY BE USED. 	 IN EFFECT, THE STEADY-STATE
TRANSPORT EQUATION IS SCLVEC FCR AN INFINITE MEDIUM PROBLEM. THE
PROGRAM p RCVIDES CROSS SECTIONS FCP A FULL Fl TPANSPERT CALCULA-
TION. CAPES ARE PUNCHED CUT IN A FORMAT SUITABLE FOR INPUT TO THE
ANISN AND COT DISCRETE-ORDINATES TRAKS p cPT CCCES.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA OF -
20 NUCLIDES PER PRCBLEm
32 DAM (FAST) BROAC ENERGY GROUPS
48 BiT (THERMAL) BRCAC ENERGY CPCUPS

6. TYPICAL RUNNING TIME - 5 MINUTES ARE REQUIRED FOR A TYPICAL PRC8-
LEP.

7. UNUSUAL FEATURES OF THE PROGRAM - BIT SOLVES EQUATIONS In THE
THERMAL ENERGY RANGE (0 LESS THAN OR EQUAL E LESS THAN (JP EQUAL
2.38 Ev) THAT ARE CONSISTENT WIT)- THE EQUATIONS SOLVED, WITHIN THE
GAN+ PROGRAM AND COMPARABLE TC THOSE SOLVED WITH THE GATHER PRC-
GRAM.	 BIT PROVIDES FLUXES AND CURRENTS AND INCLUDES BOTH p 0 AND
p l SCATTERING MATRICES IN ITS CROSS SECTION LIBRARY. INITIAL FINE
ENERGY GROUP FLUXES AND CURRENTS MAY BE OBTAINED FROM GAMBIT WHICH
CAN BE USHC IN OBTAINING BRFAC-GRCUP CROSS SECTIONS. SUBSEQUENTLY
FINE-GROUP FLOxES AND CURRENTS OBTAINED FROM A TRANSPORT THEORY
CALCULATION PAY BE INPUT TC GAMBIT TO OBTAIN IMPROVED BROAD-GROUP
CROSS SECTIONS.

R.	 RELATED ANC AUXILIARY PRCGRAPS - GAM (ACE ABSTRACT 33), GATHER,
AND QUERY

9.	 STATUS - ABSTRACT FIRST DISTRIBuTEE DECEMBER 1R73.
crc66ao VERSION SUBMITTED PAY 1972.
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10. REFERENCES - G. CCLLIER, G. GIOSCN, L. L. MORAN, R. K. DISNEY,
AND R. S. KAISER, SECOND VERSION OF THE GAMBIT CCDE,
wANL-TmE-1969, NCVEmBER 1969.

W. H. GRAY AND G. COLLIER, GAmB17 USERS MANUAL,
wANL-TmE-1751, FEBRUARY 1968.

G. COLLIER AND G. Giescn, GAMBIT PRCGRAm, wANL-THE-
1752, APRIL 196R.

L. L. mCRAN, G. COLLIER, A. S. JOHNSTON. AND
G. GIBSON, THERMAL RANGE LIBRARY FCR GAMP1T PROGRAM, wANL-TmE-
1830, JULY 1968.

G. CCLLIER AND L. L. MCRAK, UTILITY PROGRAMS FOR
GAMBIT THERMAL RANGE LIBRARY, wANL-TME-1970, CCTCOER 1969.

G. CCLLIER, S. A. FOCI. , G. CIBSCN, AND L. L. MCRAN,
NEW CROSS SECTIONS FOR THE GAmOlT LIBRARY, TAPES FSGeM24 AND
CCBITI1, wANL-TmF-1965, OCTOBER 1965.

S. A. FCDY, G. GIBSON, N. A. NICE, AND J. L. wYTIAL,
NEW CROSS SECTIONS FOR THE GAMP1T LIBRARY, TAPES FSCAm29 AND
EGBIT15, WANL-TME-269C, APRIL 1970.

II. MACHINE REQUIREMENTS - 64K MEMORY ANC 8 TAPES

12. PROGRAMMING LANGUAGE USED - FCRTRAN IV

13. OPERATING SYSTEM OR MONITOR LNDER WHICH PROGRAM IS ExECuTEC -
SCCPE 3.0.

4. ANY OTHER PROGRAMMING CR OPERATING INFORmATICN OR RESTRICTICNS -
OPTIONS INCLUDED IN THE SECCNC VERSION OF GAmB1T ARE -

(A)

	

	 THE FLUX AND CURRENT SPECTRUM CALCULATEC IN A PRECECINC
PRIBLEM MAY HE REUSE° IN A SLBSEQUENT STACKEC PRCBLEm
wITHCuT RECALCuLATICN,

(E1)

	

	 CROSS SECTION DATA IN THE EXTERmIKATCR2 (ACC ABSTRACT 156)
Two-DIMENSIONAL DIFFUSION THEORY CODE FCRmAT CAN BE PRC-
DucFn,

(C1

	

	 THE TOTAL ELASTIC SCATTERING CROSS SECTICN INCLUDING THE
ANISOTROPIC SCATTERING EFFECT IN THE CENTER-OF-MASS SYSTEM
IS CALCULATED IN THE APPRCPCS DATA PREPARATICN CCCE FGR-
MAT, AND

(0) ALL CUTPuT MAY BE PPOCUCEC ON EITHER CARDS OR MAGNETIC
TARE OR ROTH. ALL CRCSS SECTICN SETS THAT ARE PUNCHEC
ANC/OR PUT ON TAPE ARE PRINTED.

GAMR1T IS CF LImITEC USE TC CTHER THAN CCC6600 INSTALLATIONS
BECAUSE THE LIBRARY TAPES ARE IN COG	 CO BINARY FCFMAT NIT READILY
ADAPTED TO OTHER MACHINES.

15. NAME AND ESTABLISHMENT OF AuTHCRS -
C. GIPSCN
wESTINGHCLSE ELECTRIC CCRFCRATIGN
ADVANCED REACTOR DIVISICK
WALTZ MILL SITE
P. O. BCX 15e
MADISON, PENNSYLVANIA 15663
G. CCILIER
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15. NAME AND ESTABLISHMENT OF AUTFOR(S) (CONTINUED)
WESTINGHOUSE ELECTRIC CORPORATION
NUCLEAR ENERGY SYSTEMS
F. C. BOX 355
PITTSBURGH, PENNSYLVANIA 15230

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL (5 TAPES)
SOURCE CECK (4992 CARDS)
SAMPLE PROBLEM (28 CARDS)
CONTROL INFORMATION (15 CARCS)
LIBRARIES (TAPE 2 - GAM LIBRARY 752 BINARY RECORCS, TAPE 3 -

BIT LIBRARY 27E1 BINARY RECORDS, TAPE 4 - CUERY
LIBRARY 27 BINARY RECCRCS, TAPES ••• CAS LIBRARY 1754
BINARY RECORDS)

REFERENCE REPCRTS, ALL EXCEPT WANL-TME-1751 WHICH IS AVAILABLE
ONLY ON MICROFICHE

17. CATEGORY - 8
KEYWCRDS - MULTIGRCUP CROSS SECTIONS, FAST SPECTRA, THERMAL

SPECTRA, GAM CODES, BIT CODES, GATHER CCCES, CUERY
CODES, ANISN CODES, DOT CUES, EXTERMINATCR2 CODES,
APPRCPCS CCCES
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1, NAME OR DESIGNATION OF PRDGRAm - CEBLG

2. COMPUTER Fc p WHICH PRcGRAP IS CESICNEc ANC CTruis uPCN WHICH
IT IS rPERAPLE - CCC64CC.66CC,760C

3. nESc p i p TicN OF p RCHLEP CR FUNCTICN - TFE TRANSIENT ryCPAuLIC
BEHAVIOR OF THE SODIUM IN A SODIUM-HEATED STEAM GEKEFATc p IN WHICH
A SCniuP-wATER REAcTICN CCCUPS CUE TO A LARGE WATER LEAK IS CAL-
CULATED FOR FLOWS IN LP TO THREE CIMENSICKS.

4. mETHOD OF SOLuTICN - THE mFTHOC OF FINITE ELEMENTS IS USED TC CAL-
CuLATE THE PRESSURES IN THE PuLTI-CIPENSICKAL PuPeLE GRCwTr
REGION.

5. RESTRICTICKS ON THE CCPPLExit y CF THE PRCPLE p - MAXIMA CF -
140 ELEMENTS IN 3-C REGION (INCLUDING 'TRANSITION ELEMENTS
30 CHANNELS
10 CHANNEL NODES
5 TRANSITION ELEMENTS
I COVER GAS SPACE
29 CCNNECTIONS TO FINITE ELEMENTS EcF, EACH TRANSITICN ELEMENT
4 UNKECTIONS TC CHANNELS FOR EAcH TRANSITICN ELEMENT

200 TIME-STEPS SAVED IN PICT CuTPu7 ARRAY
IN GENERAL, THE FOLLOWING ASSLNIPTIONS ALSC APPLY -

A StNCLE WATER LEAK CCCuRS INSTAKTANECUSLY.
TFE CrEmICAL REACTION IS INSTANTANEOUS.
ALL WATER REACTS Tc Fc p m NAND ANC F2 AT 1800 CEGREES F.
THE HYDROGEN BUBBLE ExPAKCS ISCTHERPALLY.
THE SODIUM IS INCOMPRESSIBLE.
THF STEAM GENFRATCR OCES NIT OEFcpm.
THE ANALYSIS STOPS WHEN THE E yDRCGEN BuPPLE REACHES A CCVER
GAS SPACE OR COMPLETELY FILLS A FLOP( CHANNEL.

6. TYPICAL RuNNING TIME - THIS IS HIGHLY PROBLEM CEFEKCENT.	 TrE SAM-
PLE PROBLEM WITH 130 FINITE ELEMENTS, 1 TRANSITION ELEMENT, AND 1
CHANNEL IS USOC AS AN EXAMPLE. THIS WAS A 5-TUBE LEAK WHICH TOOK
0.39 SECONDS FOR THE HYDROGEN BUBBLE TC REACH TrE TFANSITIcm
EICNIENT.

COMPUTER	 CPU TIME
6400	 435 SECONDS
6600	 189 SECCNCS
76D0	 20 SECCNOS

7. uNLSoAL FEATURES CF THF PROGRAM -
(A) LEAK RATE - USER SPECIFICATION OF pATEP LEAK RATE ALLOWS

ANY DESIRED SITUATION TO BE mODELF0 (ALL LEAKS MUST BE IN
(NE FINITE ELEMENT). ANY AXIAL ANC RACIAL LOCATION OF Tilt
LEAK IS POSSIBLE. BACK PRESSURE EFFECTS ON TEE LEAK RATE
ARE CALCULATED AUTOMATICALLY.

(B) MODEL - UP TO 3 DIMENSIONS PA y BE mCCELEE IN THE FINITE
EtEmENT REGION.	 )NU-DimENSIONAL LUMPED-PARAMETER CHANNELS
MAY p F USED TO MODEL REMAINDER OF SYSTE M . A COVER GAS MAY
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7. uNUSUAt FEATURES OF THE PROGRAM (CONTINUED)
BE MOCELEC.	 FCRP, FRICTIONAL, AND INERTIAL FLOW
RESISTANCES MAY RE USED.

(C)	 PRESSURE RELIEF SYSTEM - TRIGGERED BY PRESSURE ABOVE USER-
SET THRESHOLD. TwC-CCMPONENT CCmFRESSIBLE FLOW IS
MOCE LED.

in) GENERAL - ANY 1./0 STEAM GENERATOR MAY RE MODELED. BUBBLE
PRESSURE, SODIUM PRESSURE ANC SCCILN FLCW THRCUGFCUT TFE
SYSTEM ARE CALCULATED. RELIEF SYSTEM FLEW AND MATERIAL
INVENT- CRY ARE CALCULATED. SELECTED PRESSURES ANC FLOWS
A P E RETAINED FOR AN ACTCMATEC PLOTTING PACKAGE.

	

B.	 RELATED ANC AUXILIARY PROGRAMS - TI-IS PRCCRAM IS A MAJOR EXTENSION
OF THE APDA PROGRAM BUG1.	 A PLCTTING PACKAGE SPECIFIC TC C-F IS
CALLED BY CFBUG.	 A Dumm y SUBROUTINE, GRAPH, IS PROVIDED IN PLACE
OF IT ANC CAN BE REPLACED BY A LOCAL ECU IVALENT WITF APPROPRIATE
CALIS.

9. STATUS - ABSTRACT FIRST DISTRIBUTEC CECEMPER 1973.
CD17600 VERSION SUBMITTED JUNE 1573.

10. REFERENCES - P. K. DCHERTY ANC C. W. STUTEVILLE, CHUG - A COCE
FOR STEAM OFNERATOR SODIUM-WATER REACTION ANALYSIS, CENC-368,
DECEMBER 21, 1972.

P. K. DCHERTY, CCUHLE PRECISICN VERSION CF CEBuG,
CFND NOTE, MAY 17, 1973.

11. MACHINE RECUIREMENTS -21,000 WORC NEMCRY (CCC6400,66001, 17,000
WORD MEMORY (CDC7f00)

12. PROGRAMMING LANGUAGE USEC - ANSI FCRTRAN IV

13. OPERATING SYSTEM CR mCNITCR UNDER wF1CH PROGRAM IS EXECUTED -
SCOPE 1.3 (C006400,6600), SCOPE 2.0 (CCC7600).

14. ANY ETHER PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTIONS -
FOR COMPUTERS WITH WORD LENGTH LESS THAN 60 PITS, COUBLE PRECISION
MAY BE NECESSARY.	 SEE REFERENCE ON DOUBLE PRECISICN USE WITH
CE BUG.

15. NAME AND ESTABLISHMENT OF AUTFCRS -
P. K. DCHERTY AND C. W. STUTEVILLE
COMBUSTION ENGINFERINC, INC.
1000 PROSPECT HILL ROAD
WINDSCR, CCNNECTICUT 06095

16. MATERIAL AVAILABLE -
SOURCE CFCK 11299 CARCS)
SAMPLF PROBLEM (146 CARDS)
REFERENCE REPCRT ANC NOTE

17. CATEGORY - G
KEYWORDS - FINITE ELEMENT, STEAM GENERATOR, LEAKAGE, WATER,

SODIUM, SODIUM-WATER REACTION
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1. NAME OR OESIGNATICN CF PRCGRAP - P1GCEAL

2. CCMPUTER FOR WHICH PROGRAM 15 DESIGNED AND OTHERS LPCN WHICH
IT IS OPERABLE - C0C1604

3. DESCRIPTION OF PROBLEM OR FUNCTION - BIGDEAL IS USED TO (1) CAL-
CULATE THE MAXIMUM TEMPERATURES OF A SPENT YANKEE ATOMIC TYPE
POWER REACIoR FUEL ASSEMBLY (36 0.305-IN. -OD BY 102-1N. - LCNC
STAINLESS STEEL FUEL Rom ON 0.422-IN. CENTERS) DURING SHEAR-LEACH
PROCESSING, AND (2) CALCULATE PRESSURE BLILCUP WITHIN A BATCH DIS-
SOLVER AS THE HOT FUEL IS QUENCHED BY COLD NITRIC ACID IN PREPARA-
TICN FOR ACUECUS PROCESSING. THE FOLLOWING FIVE CASES, RELATED
TO THE UNIT OPERATIONS nF SHEAR-LEACH, MAY BE INVEST IGATEC -
(1) FUEL SUBASSEMBLY SUSPENDED VE R TICALLY IN WATER, (2) SUBASSEM-
BLY SUSPENDED HCR1ZONTALLY IN AIR, (31 SUBASSEMBLY CONTAINEC WITH-
IN THE SHEAR FEED ENVELOPE, (4) 16 5-, 7-3/4-, OR 10-1N. ID BAS-
KETS OF SHEARED FUEL STCRED IN A 4 X 4 ARRAY CN 12-IN. CENTERS.
AND (5) LEACHING OF 6 BASKETS IN A BATCH CISSCLVFR.

4. mFTHcn OF SOLUTION -

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - TEMPERATURES ARE
CALCULATED OVER A RANGE OF BURNuPS FROM 8000 TC 50,000 MWD/mETRIC
TON (U1, SPECIFIC PCwER FRCM 10 TO 70 WATTS P ER CRAM CF URANIUM,
AND DECAY TIMES FROM 180 TO ioec DAYS.

E.	 TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES CF THE FRCGRAm -

8. RELATED ANC AUXILIARY PROGRAMS -

R . STATUS - ABSTRACT FIRST CISTkIBUTEC CECENBER 1S77.
C0C1604 VERSION SUBMITTED JUNE 1S72.

10. REFERENCES - G. E. ABRAHAM II ANC P. C. FINNEY, CALCULATEC MAXIMUM
TEMPERATURES OF SPENT YANKEE ATOMIC TYPE PCwER REACTCR FUEL DURING
SHEAR-LEACH PROCESSING, CRNL-3S48, NOVEMBER 1966.

11. MACHINE RECUIREMENTS -

12. PROGRAMMING LANGUAGE USED - FCRTRAN 63

11. OP F RATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -

14. ANY OTHER PROGRAMMING OR OPERATING INFORmATIEN OF RESTRICTIONS -

15. NAME AND FsraBtisHPEKT OF AurhcRs -
G. F. ABRAHAM II AND B. C. FINNEY
CHEMICAL TECHNOLOGY CIVISICN
[AK RIDGE NATIONAL LABORATORY
P. O. BOX x
CAK RIDGE, TENNESSEE	 37830
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16. MATERIAL AVAILABLE -
SCURCE CECK 1652 CARDS)
SAMPLE PROBLEM (122 CARDS)
SAMPLE PROBLEM OUTPUT (1 PAGE)
REFERENCE REPCRT

17. CATEGORY - D
KEYWORDS - FUEL ELEMENTS, TEMPERATURES, PCWER REACTORS
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I. NAME O P DESIGNATICN CF PROGRAM - RExCO-E (RELEASE 1)

2. COMPUTER FIR WHICH PROGRAM IS DESIGNED AND OTHERS LEO\ wHiCH
IT IS OPERABLE - IBm360/195

3. ofscRi p TioN OF PROBLEM OR FUNCTION - RExCO-H CALCLLATES THE TWO-
nImENSIONAL HYDRCDYNAPIC RESPONSE OF PRIMARY REACTOR CONTAINMENT
To A HIGH-ENERGY EXCLPSICN.

4. mETHoo CF SOLUTICN - ECuATILN OF H y DROD y NAmIcS AND EOLATIoN OF
STATE oF RFACToR MATERIALS ARE ExPRESSEC IN LACRANCIAN FcRm AND
SET INTO FINITE-DIFFERENCE EQUATIONS. 	 SHICK CISCCATINuITIES ARE
E LIMINATED py THE USE CF THE VON NEumANN-RICHTm y ER PSEuDOVISCOS-
ITY FACTCR, C.	 PROPAGATION CF SHOCK wAvES, LCACS ImPCSEC CN
DIFFERENT PARTS OF THE REACTCR COMPONENTS, AND THE RESULTING
DAMAGE ARE OFTERmINED AT EVERY TIME-STEP, UNTIL THE VESSEL
RUPTURES OR THE FORCE ACTING ON THE SHIELD PLUG EXCEEDS THE
STRENGTH OF THE PLUG ECLCDCwN DEVICE. CALCULATED OISPLACEmENTS
AND PRESSURES AT ALL SPATIAL FCINTS AT ANY INS T ANT CF TIME ALSC
ARE GIVEN IN PICTORIAL FORM.

c . RESTRICTIONS CN THE CCIPLExiT y CF THE PPCBLEr. - mAximA CF -
3000 GRID ZONES
1000 CYCLES PER RUN, IF CALCOmP CfSPLA y IS REQUIRED

20 MATERIALS
20 SECTIONS
10 REACTOR VESSELS
50 POINTS FOP STRESS-STRAIN TABLE FOP REACTOR MATERIAL

TYPICAL RUNNING TIME - THE SAMPLE p RIBLEm PlCUIRES ABOUT 1.5
MINUTES FOR 100 CYCLES.

7. UNUSUAL FEATU R ES CF TEE PROGRAM - TI-E REACTCR VESSELS IN THIS

nRoGRAm ARE TREATED AS THIN SHELL STRLCTUPES.

8. RELATED ANC AUXILIARY FRcGRAmS - PLCT3C (ACC ABSTRACT 544)

9. STATUS - ABSTRACT FIRST CISTRIBLTE0 DECEMBER 1573.
IBm360 vERSICN SUBMITTED OCTOBER 1971, SAMPLE PROBLEM

EXECUTED B y ACC.

10. REFERENCES - V. w. CHANG, J. GvILCYS, ANC S. E. FISTECIS, 1O-
DIMENSIONAL HYDRODYNAMICS ANALYSIS FcR PRIMARY CCNTAINmENT, ANL-
7498, NCVEMPFR 1969.

Y. A. CHANG, J. GvILC y S AND S. E. FISTECIS,
HYDRODYNAMIC RESPONSE OF PRIMARY REACTOR CCNTAINmEKT IC HIGH-
ENERGY EXCURSICN, NuCL. ENG. DESIGN VOL. 12, P p . 344-360 (1570).

Y. A. CHANG AND J. GVILCYS, DYNAMIC RESECNSF CF
REACTOR CONTAINMENT TO HIGH-ENERGY EXCURSION, PRCC. THE 1ST INTL.
CONF. CN STRUCTURAL MECHANICS IN REACTOR TECHNOLOGY, BERLIN,
GERMANY (1571).

J. vCN KEuMANN ANC R. C. RICHTm y E R , A METHOD OF THE
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10. FEFERFNCES (CONTINUED)
NUMERICAL CALCOLATICN CF HYDROCYNAMIC SHOCKS, J. APP. PHYSICS,

vol. 21(3), PP. 232-237 (lS5C).
J. E. ASH AND P. T. JULKE, CCMPARISON OF A TWO-

DIMENSIONAL HYORCDYNAMICS CCCE (REXCC) Ti EXCURSION REACTOR

CONTAIN MENT, ANL-7911, JANUARY 1972.
J. F. ASF, Y. W. CHANG, AND R. T. JULKE, CCMPARISCN

(Jr A TWO-DIMENSIONAL HYDROCYNAMIC CCCE (REXCC) TO EXCURSION
EXPERIMENTS FOR FAST REACTOR CONTAINMENT, ANL-7911, SLPPL. 1, JULY

1c72.

11. MACHINE RECUIREMENTS - 5COK BYTES OF CORE, TwC 9-TRACK TAPE UNITS,
ONE 7-TRACK TAPE UNIT, IBM 2280 FILM RECORDER, CALCOMP 780
PLOTTER.

12. PROGRAMMING LANGUACE USEC - FCRTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
Ti EXECUTE THE PICTORIAL DISPLAY, THE PROGRAM USES THE ANL SYSTEM
INSTALLATIEN SUBROUTINES CESCRIBED TN ANL-AMC TECHNICAL MEMCRANCUM
NO. 167, A FILM-PLOTTING SUBROUTINE PACKAGE (ESP) FOR THE 2280
FILM RECCRCFR, BY D. CARSCN, JUNE 17, 1968, ANC TO EXECUTE THE
CALCOM P PLCTS, THE PkCGRAM USES THF SUBROUTINES DESCRIBED IN ANL-
AMD TECHNICAL MEMCRANDOM NO. 130, S/36C PROGRAMMING TECHNIQUES FCR
THE cALrcm p 78C, BY R. F. KRUPP, JANUARY 6, 1967.

14. ANY OTHER PROGRAMMING CR CPERATING INFORMATIIN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
Y. W. CHANG, J. GVILCYS, ANO S. H. FISTEDIS
R EACTOR ANALYSIS ANC SAFETY clvIsion
ARGONNE NATIONAL LABORATORY
9700 S. CASS AVENUE
ARGONNE, ILLINCIS EC435

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (2440 CARUS)
SAMPLE PROBLEM (300 CARDS)
CONTROL INFORNATICN (JCL 18 CARCS)
SAMPLE PROBLEM OUTPUT (59 SELECTED PAGES)
REFERENCE REPCRT, ANL-7498

17. CATEGORY - F
KEYWORDS - 2-DIMENSICKAL, CONTAINMENT, EXCURSIONS, HYDRODYNAMICS,

REACTOR SAFETY, FAST REACTERS, FLCT3C CCCES
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1. NAME OR OESIGNATICN CF p RoGFAm - mcxy/mCC1

2. COMPUTER FC 0 WHICH PRCGRAm IS CESIGNEr ANC CTHERS uPoN wHiCH
IT IS OPERABLE - 113m360. UNIVAC1108

3. DESCRIPTIEN Cf PPCBLEm OR FUNCTION - mOXY CO M PUTES HEAT TRANSFER
IN A BOILING wfTER REAcTcR FUEL ELEMENT. CONCOCTION, UNNECTION,
AN RADIA T ION MOrES OF HEAT TRANSFER ARE CONSICEREC, As .ELL AS
HEAT ADrITICN B y mETAL-wATEF REACTICK. CCNvEOTION HEAT TRANSFER
(nEEFICIENTS APF INPUT AS TABULAR FLNCTICNS CF TIME.

4. METHC0 CF SCLUTICN - AN IMPLICIT NUMERICAL SCLuTION CF THE ONE-
rIMENSIONAL FOOPIER HEAT CONOUCTICN ECUATICN IS uSEC.

5. RESTRICTICNS CN THE CCPPLFxIT y CF THE PROBLEM -

5. TYPICAL RUNNING TIME - APPROXIMATELY 4 MINUTES PER 7C0-SECCKC
T RANSIENT A R E RECLIREC CN THE 18m360.

7 . uNUSUAL FEATuRFS OF THE PROGRAM - mox y ALLChs THE USE OF FAIRLY
LARGE TIME-STEPS (GREATER THAN I SECCNC).

R. RELATED ANC AUXILIARY FRCGRAmS -

9. STATUS - ABSTPAcT FIPST CISIFIBuTEO rECEPBER 1s73.
1Fm360 vERSICN SuBmITTEC JUNE 1972, SA M PLE PROBLEM EXE-

CUTEC BY ACC.
UNIV4C1108 VERSICN SuBmITTE0 JUNE 1s72.

10. FEFERENCES - O. R. FvANs, mOx y , A CICITAL ocmPuTER COCE FOR CORE
HIAT TRANSFER ANALYSIS, IN-1392, AUCLST 1S7C.

mcx y / mcD0C1 4. 01/C4/71 s oRE COCE DESCRIPTICK, AERCJET
WIT, 1972.

11. mACHINE RECuIREmFNTS - 125x BYTES CF CORE

12. PROGRAMMING LANGUAGE USEC - FcRTRAN iv

13. OPERATING SYSTEM cR MONITOR uNCER WHICH FRCGPAm IS ExECUTEC -
OS/360 II8m1E01.

13.	 CPEPATIKG SYSTE M CF PLNITCR uNCER WI-ICI- PROGRAM IS ExECUTEC -

14. ANY [THEP p RoGRAmmiNc OR OPERATING INFORmATIcN cR REsTRICTICNS -
mex y READS THE FADIATICN MATRIX FROM A CIRECT ACCESS STORAGE
CEVICE.

15. NAPE AND ESTABLISHMENT CF AuTi-o p -
D. R. EvANS
AEROJET NUCLEAR COMPANY
P. C. BCX 1845
IDAHC FALLS, IDAHC 83401
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16. MATERIAL AVAILABLE - MAGNETIC TARE TRANSMITTAL
SOURCE CECKS (MOXY 36G-9CC CARDS, 1108-1412 CARDS, BLCCK DATA

PRCGRAM 360-697 [ARCS)
SAMPLE PRCBLEMS (3E0-4 q CARDS, 1108-4E CARCS)
CCNTROL INFORMATION (JCL 360-3S CARDS)
LCAC PCCUL F L.ELSMOXY (360-93 BLOCKS)
SAMPLE P P CBLEm OUTPUT (30 SELECTFC PAGES)
WEEERENCE REPORT ANC NCTE

17. CATEGORY -
KEYWORDS - PEAT TRANSFER, BWP REACTORS, FUEL ELEMENTS, ZIRCCNIUM
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1. NE OR DESIGNATION OF PROGRAM - PmR-PPM

2. COMPUTER FOR WHICH PRCGPAM IS CESICKEC ANC CTFERS uPCN wFICF
IT IS OPERABLE - CDC6000 SERIES

3. DESCRIPTION OF PRCBLEM CR FUNCTION - PwR-RPM GENERATES BORATION-
CILUTION TABL5S USED BY THE REACTOR CPERATCR CF A PmR. THE Ccm-
PuTEP PRINTEC TABLES PLCT INITIAL ANC FINAL REACTOR COOLANT SYSTEM
BORON CONCENTRATICK IN UNITS OF PPP OCRCN AGAINST THE CALLCNS OF
MAKEUP WATER AND BORIC ACID SOLUTION REQUIRED TO CBTAIN THE
DESIRED PPM CHANGE. 	 THESE TABLES REPLACE KCmCGRAPFS NORMALLY
REQUIRED FOR BORATION ANC DILUTION OPERATICNS.

4. METHOD OF SCLUTICN - PwR-PPM UTILIZES TFE EXPLICIT SCLUTICN CF TFE
SINGLE SYSTEM DILUTION AND BORATION ECLATICNS AND LINEAR INTERPC-
LATION OF THE COMPRESSED LIOUIC TABLES.

5. RESTRICT IONS ON THE COMPLEXITY OF THE PROBLEM - THE TEMPERATURE
BETWEEN ANC INCLUCING 100 CFCREES F. TO 600 DEGREES F. AND THE
PRESSURE BETmEEN AND INCLUDING 200 PSIG IC 6000 PSIC.

6. TYPICAL RuBNIKG TIME - RUNNING TIME USUALLY DCES NOT EXCEED 5
SECONDS.

7. UNUSUAL FEATURES CF TFE PRCGRAm - CNLY FIVE INPUT PARAMETERS ARE
REQUIRED -

(1) WEIGHT PER CENT CF BCPIC SOLUTION IN MAKE-UP STEAM,
(2) VOLUME OF THE REACTOR COOLANT SYSTEM,
(1)	 TEPPFPATuRE OF THE REACTCR CGCLANT SYSTEM,
(4) PRESSURE CF THE REACTOR COOLANT SYSTEM, AND
(5) TITLE CARD.

B. RELATED ANC AUXILIARY PROGRAMS -

S. STATUS - ABSTRACT FIRST DIST R IBUTED CECEPOER 1973.
CCC6400 VERSICN SUBmITTEC JUNE 1572.

10. PEFfPENCF - J. H. KEENAN AND F. G. KEYES, THERMOCYKAPIC PROPERTIES
CF STEAM, mILEY AND SUNS, INC., NEW YORK, 1967.

11. MACHINE RFCUTREmENTS -

12. PRCGRAmmINC LANGUAGE USEC - FCRTRAN Iv

11. OPERATING SYSTEM UP MONITOR UNDER MHICH PRCGRAm IS EXECUTEC -
KFCNCS SCOPE 3.3.

14. ANY oTHER PROGRAMMING CR OPERATING INFCRmATICN OR RESTRICTIONS -
THE PROGRAM MILL CCMPUTE A SET CF BCPATICN-CETECT ION TABLES FOR
EACH SET OF PRESSURE AND TEMPERATURE DATA INPUT.
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15. NAME AND ESTABLISHMENT CF AUTHCRS -
Q. L. JAWORSKI AND V. I. SWISHER
FCRT CALHCUN NUCLEAR STATION
CMAHA PUBLIC PCWER DISTRICT
1623 HARNEY STREET
CMAHA, NEBRASKA 68102

16. RATERIAI AVAILABLE -
SOURCE CECK (250 CARDS)
SAMPLE PROBLEM (5 CARDS)
SA M PLE PROBLEM OUTPUT (2 SELECTED PAGES)

17. CATEGORY - H
KEYwCRDS - OPERATION, PWR REACTORS, CULANTS, BORCN
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NA M E OR DESIGNATION OF pp cnFa y - u3p

2. CO M PUTER FCR wHiCr PROCRAm IS CESIGNEC ANC CTrERS UPON 0.r1C).
IT IS OPERABLE - IBm3fC,37D

3. DESCRI P TICN CF PREBLE'd CR FUNCTION - 1J3R NUMERICALLY CONSTRUCTS A
TABLE OF THE CUMULATIVE PROBABILITY DISTRIBUTION FUNCTIONS CE
UNR E SULVED RESONANCE (ROSS SECTIONS IN A NARRC)i ENERGY RANGE.

4. METHOD OF SOLUTION - THE PRCCEDLRE is:
AI TO GENE R ATE A LAODEP OF RESOLVED RESONANCES EVER THE ENEPGY

PANCE USING PRESORIBEC AVERAGE VALUES ANC CISTRIBuTION
FUNCTIONS OF RESONANCE PARAMETERS;

NI	 TO CALCULATE COPPLEB-BRCACENEC PEIKT CROSS SECTIONS FOP TrE
LADDER;

CI TO DIST R IBUTE TrF POINT CROSS SECTIONS WITH THEIR PROB-
ABILITIES (FRACTIONAL ENERGY INCPEmENTS) INTO A TABLE.

AoCITIONAL LAD D E R S ARE ACCUPLLATED INTO THE TABLE UNTIL THE
DESI P ED ACCURACY CF TABLE ENTRIES IS OBTAINED. THUS, POINNISE
CROSS SECTION DATA WHICH ARE PROPERTIES CF TrE INCIVICUAL
ISOTOPES, RATHER TI-AN GROUP AVERAGE SETS ARE CBTAINEC.

5. RESTRICTIONS CN THE CCMPLEXITv CF THE PROBLEM - mAxIrA OF -
20 UNRESOLVED RESONANCE IL,J) SERIES
4 TEmFEPATURFS

tco LanorPs
UNLIMITED ENERGIES

99 AS THE TABLE LENGTH

6. TYPICAL RUNNING TIME - 1 MINUTE PEP ENFIRGY PCINT IS REQUIRED FOR
A NON- E ISSILF PROBLEM ANC 5 MINUTES REP ENERGY POINT FOR A FISSILE
pFOBLFm.

7. UNUSUAL FEATURES CE THE FRCGRAm - ((IR p RovIDES POINTRISE UNRE-
SOLVED RESONANCE CROSS SECTION DATA IN A HIGHLY COmPACT EcPm.

R. RELATHI ANC AUXILIARY PROGRAMS - A SINGLE-PRECISION VERSION OF THE
CODE WAS PRODUCED FOR THE CCCE6CC.

o. STATUS - ABSTRACT FIRST DISTPIOuTEC CECEmBER 1973.
111m3S0 VERSION SUBMITTED JuNE 1972, SAmFLE PROBLEM FXE-

CuTEC BY ACC.

10. R EFERENCES - J. U. OTTER, R. C. LEWIS, AND L. e. LEvITT, u3P, A

ccnE TO C A LCULATE UNRESCLVED RESONANCE CROSS SECTICN PROBABILITY
TA BL E S, AI-AFC-13024, JULY 31, 1972.

INTERNAL SORT, NCRTH AMERICAN PCCINELL CERPERATICN
AFRos p AcE ANC SYSTEMS GPCuP ENGINEER'S CCmPUTING MANUAL EXCERPT,
UECEMRFR P, 19Eq.

11. MACHINE RECUIREMENTS - 470K MEMORY ICOUBLE PRECISION)
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12. PROGRAMMING LANGUAGES USED - FORTRAN IV, ASSEMBLY LANGUAGE RANDCM
NUMBER GENERATOR

13. OPERATING SYSTEM OR MCNITOR UNDER WHICH PROGRAM IS EXECUTED -
OS/360.

14. ANY OTHER RRCORAMPING CR OPERATING INFORNATICN OR RESTRICTIONS

15. NAME AND ESTABLISHMENT OF AUTHCRS -
J. M. OTTER, R. C. LEWIS, AND L. B. LEVITT
APPLIED PHYSICS UNIT
NUCLEAR ENGINEERING REFCRT UNIT
ATOMICS INTERNATIONAL
P. C. BOX 3CS
CANOGA PARK, CALIFORNIA 513C4

1f, .	 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (2148 CARDS)
SAMPLE FRCBLEm (12 CARCS)
CONTROL INFORMATION (JCL 14 CARDS)
R EFERENCE REPORT ANC MANUAL EXCERPT

17. CATEGORY - A

KEYWORDS - PROBABILITY TABLES, UNRESCLVED RESCNANCE CROSS SEC-
TICNS, INPUT CATA, ENCF/B, U238, U235, PU239



999

ACC ABSTRACT 554	 12/73

1. NAME OR DESIGNATION OF PROGRAM - DISFER

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED AND CTHERS UFO% WHICH
IT IS OPERABLE - CDC3ECC,3POC

3. DESC R I PT IC K IF PRCBLEM CR FUNCTICN - EISPER DETERMINES TEE AEROSOL
PARTICLE SCURCE STRENGTH OUTSIDE AN ENCLOSURE DUE IC A RELEASE OF
AERCSOL PARTICLES Will-IN THE ENCLOSURE. THE RELEASE IS ASSUMED TO
PRESSURIZE THE ENCLOSURE ANC THE AIRPCPRE FARTICLES APE CAPPIEC BY
THE ESCAPING GAS INTO LEAK PATHS IN THE ENCLOSURE 1.ALLS. 	 HERE,
THEY MAY BE DEPOSITED IN THE LEAK PATE WALLS CP REMAIN ENTRAINED
AND ESCAPE FROM THE ENCLOSURE.

4. METHCD CF SCLUTICN - THE CODE OPERATES IN INC MODES - (1) PRESSURE
DEPENDENT, AND (2) PRESSURE INDEPENDENT.	 IN 1HE PRESSURE CEPENC-
FNT MODE, THE NUMBER AND RADIUS OF THE LEAK PATHS ARE COMPUTED BY
THE conF BASED ON AN ENCLOSURE LEAKAGE RATE AT A GIVEN CVERFRES-
SURE AND A PAIR OF PRESSURE RESPONSE PARAMETERS. 	 IN THE PRESSURE
INDEPENDENT MCCE, THE CCMPLETE DESCRIPTION CF THE LEAK PATHS IS
CODE INPUT. IN BOTH MODES, THE AERCSCL PARTICLE SCUECE STRENUF
AND SIZE CISTRIBUTIUN IS INPUT ALONG WITH PARAMETERS WHICH DETER-
MINE THE PROBABILITY OF PARTICLES (1) ENTERING LEAK PATHS, AND
(2) BEING DEPOSITED IN THE LEAK PATHS. 	 THE PARTICLE SCURCE
STRENGTH, ALCNG WITH THERMAL INPUT CCNSTANTS SPECIFYING THE
THER MAL EQUILIBRIUM IN THE ENCLOSURE, CETERMINE THE ENCLOSURE
OVERPRESSURE AND RESULTANT LEAKAGE PATH GAS FLOW VELCC 1 TY.

S. RESTRICTIONS ON THE COMPLEXITY CF THE FRCPLEM - MAXIMUM CF -
20 LEAKAGE PATH SETS

•
N. TYPICAL RUNNING TIME - 8 SFCCNDS ARE RECUIREC FCR EACH SOURCE

STRENGTH VALUE CO m PUTEC IN THE PRESSURE DEPENDENT MCCE AND 5
SECONDS IN THE PRESSURE INCEPENCENT REEF.

7. UNUSUAL FEATURES CF THE PROGRAM -

9• RELATED AND AUXILIARY FPCGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIPUTEC CECEMPER 1S73.
OCC3600 VERSION SUBMITTED JULY 1972.

10. R E F ERENCES - D. C. HUNT, DISPER - AN AERCSCL PARTICLE TRANSPORT
cnoF, REP-1P55, SEPTEMBER 1572.

0. r. HUNT, THE PROBABILITY CF HAZARDOUS ENVIRCNMEN-
TAL PLUTINIUM RELEASES, REP-1543, APRIL 14, 1571.

II. MACHINE RECUIREMENTS - 13,CCC 48-BIT FORDS, NC TAPES, ALL CARD
INPUT

12. ONCGRANImINC LANGUAGE USED - ?ACC FCRTRAN
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13. oPFRATING SYSTEM o p MCNITOR LKDER pp iCm PFCGRAP IS EXECUTEC -
nRumSCoPE.

14. ANY OTHER p RoGRAmmiNG CR oPERATINC INEcRmATION OR RESTRICTICNS

15. NAPE AND ESTABLISEMENT CF AUTHOR -
n. C. HLNT
COW CHEMICAL COMPANY
RCCKY FLATS DIVISION
P. G. RCx FRB
GCLOEN, CCLCRACO 80401

16. MATERIAL AVAILABLE -
SOURCE DECK (147 CARDS)
SA M PLE PPcBLEm (50 CARDS)
SAMPLE PRCRLEM OUTPUT (18 SELECTED PAGES)
R EFERENCE REPCPTS

17. CVNCOPY - C
KEYWORDS - PARTICLES, AEROSCIS, LEAKAGE
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1. 'JAPE OR DESIGNATION OF PRCGPAF - FARET

2. CORNIER FCF WHICH PRECRAP IS IESIGNEE ANC CTFERS UPON WHICH
IT IS OPERABLE - IBM3EC

3. DFSER1PTICA CF PRIBLEP CR FUNCTION - TI-IS PROGRAM IS CESIGNED FOR
USE IN PRECICTING THE COURSE ANC CCASFCLEACES CE NENCESTRuCTIVE
REACTIVITY ACCIDENTS IN SMALL REACTOR CORES.

4. m ETHOD OF SOLUTION - THE ANALYSIS IS BASED CA COUPLE( THERMAL,
Hy 0PODYNAPIC, ANC NUCLEAR EFFECTS IN TFE CORE. THE MCDEL CENSIcTS
OF A WATER-CI- CLEO CORE WITH A M AXIMUM CF ECUR FUEL ELEMENTS. THUS
THE CoRE CAN BE DIVIDED INTE FOLR OP FEwFP REGICAS, EACH HAVING
DIFEE P EAT POWER GENERATION, COOLANT MASS FLOW RATE, HYDRAULIC
PARAMETERS, AND ETHER ASSOCIATEI CCADITICKS, WITH EACH RECICN
REPRESENTEr EY A SINGLE FUEL PIN OR PLATE PLUS ITS ASSCCIATEC
(CCLANT CHANNEL.	 A TRANSIENT PRCPLFP IS ECRCEC THROUGH
SPECIFICATION OF EXTERNALLY INSERTED REACTIVITY VERSUS TIME, CR
AvERACE CCFE POWER VERSUS TIME. THE PROGRAM EmBEDIES HEAT
TFANSFER CALCULATICNS, CENTINUCUS REACTIVITY EFECOACK, ANC
FYIR ODYNAmIC CAICULATICNS ALLEwINC FIR CICLANI ELEw REVERSAL.

HEAT TRANSFER IN EACH FUEL ELEMENT IS COMPUTED CN THE BASIS
rE A ONE-DIMENSIONAL CCNOLCTICA SILLTICA IN EACH CF UP TI A
MAXIMUM OF 20 AXIAL SECTIONS. LOCAL HEAT GENERATICN IS
OETERmINEn FROM THE CALCULATEC CR SPECIFIEI CCRE AVERAGE POWER
LEVEL AND SPATIAL WEIGHTING FACTCRS. 	 PARET EP P LEY'S EMPIRICAL
(INVECTIVE FEAT TRANSFER CORRELATIONS IN ESTIMATING THE RATE CF
HEAT TRANSFER AT THE CLAC-COCLAKT INTERFACE.

THE perRoo y NAmICS CALCULATIONS ARE BASEC CA A CAE-01mENSIENAL
mCDIFIED mEMENTum INTEGRAL MCCEL IN WHICH EQUATIENS REPRESENTING
CONSERvATIrN LAWS ARE SOLVEC IN EACH CCCLAAT CHANNEL AT FACE- TIME
AIDE. THE SOLUTIONS TO THESE EQUATICAS YIELD THE PRESSURE CREP
ACROSS TFE rERE, AND THE PCINT-WISE FLUID ENTFALPIES, PRESSURES,
AND MASS FLrw RATES ALCNG EACH CHANNEL. THE CreLANT IS ALLCwEC TO
RANGE FRCM SUBCOELED LICUIC, TI-POUCH THE TwG-PPASE REGION, UP IC
AND INCLUDING SUPERHFATEC STEAM.

5. R ESTRICTICAS En THE EEPPLEXITY OF THE PRIBLEP -
THE PAPET PCDEL IS SUBJECT TI SEVERAL RECIGNIIED LIPITATICAS WHICH
MAY LIMIT THE APPLICABILITY IN ANY SPECIFIC SITuATICA, DEPENDING
IN THE NATURE OF THE TRANSIENT UNCER CCASIDERATION.	 THE CODE
F RPLDYS STEADY-STATE HEAT TRANSFER CCRRELATICAS TFRCUIFIUT,
PESSIBLY PEING UNREALISTIC IN CERTAIN TRANSIENT SITUATIONS. 	 Any
COPRIETE OESCR1PTICN CF A SEVERE TRANSIENT MUST INCLUDE PROVISION
FOR SOmE SCRT OF THERMAL CR HYDRAULIC C R ISIS.	 PARET IS LIPITEC
IN PR EDICTING A THERMAL CRISIS BY THE FACT THAT IT EMPLOYS A
S T EADY-STATE CNB CORRELATION, SINCE NC TRANSIENT CCRRELATIcK WITH
DE McNSTRATED RELIABILITY WAS DEVELOPED.	 ACCLRATE DESCRIRTIcN
OF HYDR AULIC INSTABILITY DEPENCS UPCh ACCURATE CALCULATION OF
TRANSIENT PRESSURE AND FLOW FLUCTLATICNS. 	 PARET IS LImITEC IN
T HIS RESPECT BECAUSE IT EMPLOYS AN INCCMPRESSIBLE MODEL AND A SIM-
PLI F IED VDU' VOLUME GEAE R ATICA ECuATICN.	 ALSo, THE mAGNITUCE OF
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5. RESTRICTIChS ON THE COMPLEXITY OF THE PROBLEM ICCNTINUEDI
LOCAL PRESSURES PREDICTED IC ACCOMPANY CCCLANT EXPULSION IS
STRONGLY AFFECTED BY THE NUMBER OF AXIAL SECTICNS CHCSEN IN THE
COMPUTATICKS. AS A RESULT, TFE HYDRCCYNAMIC OUTPUT SHOULD BE
INTERPRETED AS A QUALITATIVE INDICATION OF A PCSSIBLE CRISIS
RATHER THAN A RELIABLE QUANTITATIVE PREDICTION.

THE PRINCIPAL UNCERTAINTIES IN THE CCCE LIE IN THE REALM CF
BOILING.	 THESE UNCERTAINTIES, COUPLED WITH THE FACT THAT
APPLICATICN CF THE CCCE TO POILINC SITUATICNS HAS NOT BEEN FULLY
VERIFIED, MAKE IT IMPERATIVE TO CCNSIDER THE PCILIKC MCCEL TI BE
IN THE DEVELOPMENT STAGE.

PARET IS NOT APPLICABLE TC EITHER EESTRUCTIVE EXCURSIONS CR
SITUATIONS IN WHICH THERE IS A SPACE-TIME EFFECT IN NEUTRON FLUX.

6. TYPICAL RUNNING TIME - THE SAMPLE PRCBLEM REQUIRES LESS THAN 22
SECONDS OF CPU TIME TO PROCESS 65 TIME-STEPS ON 4 CHANNELS.

7. LNUSUAL FEATURES CF THE FRCGFAM -

B.	 RELATED AND AUXILIARY PROGRAMS - THIS CCDE IS AN EXTENSION OF THE
CHIC-KIN CCDE (ACC ABSTRACT R473).

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
IPM360 VERSICN SUBMITTED AUGUST 1972, REPLACED BY REVISED

VERSION MAY 1573, SAMPLE FRCBLEM EXECLTEC BY ACC.

10. REFERENCES - C. F. OBENCHAIN, PARET, A PRCGRAM FOR THE ANALYSIS
OF REACTOR TRANSIENTS, I00-17282, JANUARY 1965.

J. A. RECFIELC, CHIC-KIN, A FCRTRAN PROGRAM FOR
INTERMEDIATE AND FAST TRANSIENTS IN A WATER-MCCERATEE REACTOR,
WARD-TM-475, JANUARY 1565.

CHANGE IC PARET PROGRAM, AERCJET NOTE, 1572.
EXCERPTS FRCM NRTS ENVIRCNMFNTAL SUPRCUTIKE MANUAL,

DECEMBER 1572.
C. J. SMITH AND W. A. CCP( ' ANL CATE ROUTINE, ANL

SUBROUTINE DESCRIPTION 00945, FEBRUARY 1561.

11. MACHINE REQUIREMENTS - 240K BYTES PLUS [NE MAGNETIC TAPE

12. PRCCRAMMING LANGUAGES USED - FORTRAN IV AND BAL

13. OPERATING SYSTEM OR MONITOR LINDER WHICH PREGFAM IS EXECUTEC -
CS/360.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRMATICK OR RESTRICTICNS -
SUBROUTINE INLK WAS CUMPILED WITH THE FORTH450 COMPILER WITH 640K.
THE NORMAL COMPILER CCULC NOT PROCESS CPT . 2 BECAUSE THIS ROUTINE
IS TOO LDNIC.

15. NAME AND ESTABLISHMENT CF AUTHCR -
P. D. ADOLF
AEROJET NUCLEAR COMPANY
P. L. BCX 1$345
IDAHO FALLS, IDAHO 134C1
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It. MATERIAL AVAILABLE - PAGNETIC TAPE TRANSMITTAL
SOURCE DECK (6771 CARDS)
OBJECT CECKS 12692 CARCSI
SAMPLE PkCBLEm (103 CARES(
CCNTPCL INFORMATION (JCL 20 CARDS)
LIBRARY (62 BLOCKS CF vARIABLE-SIZEC BINARY RECORES)
SAMPLE PPCBLEM OUTPLT (3B SELECTEC PAGES(
REFERENCE REPORT, IC0-17282, ANC NOTES

11. CATEGORY - G
KEYWORDS - REACTIVITY ACCIDENTS, HEAT TRANSFER, HYDRCDYNAmICS,

FEEDBACK, CHIC-KIN CCCES
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I. NAME OR DESIGNATION CF PROGRAM - KEELE

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN NI-Id-
IT IS OPERABLE - 1Bm360

3. DESCRI P TION OF PROBLEM OR FUNCTION - KFELE IS A LINEARLY CCN-
STRAINED NONLINEAR RRCGRAMMING ALGCRITEN FOR LOCATING A LOCAL
miNimOm OF A FUNCTION OF N VARIABLES WITH THE VARIABLES SUBJECT TO
LINEAR EQUALITY AND/OK INEQUALITY CONSTRAINTS.

4. METHOD OF SOLUTION - A VARIABLE METRIC FPCCECURE IS USED WI-ERE THE
DIRECTION OF SEARCH AT EACH ITERATION IS CBTAINEC BY MULTIPLYING
THE NEGATIVE OF THE GRADIENT VECTOR BY A POSITIVE CEFINITE MATRIX
wHICH APPROXIMATES THE INVERSE OF THE MATRIX OF SECCND PARTIAL
DERIVATIVES ASSOCIATED WITH THE FUNCTION.

5. R ESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - ARRAY DIMENSIONS
LIMIT THE NUMBER CF VARIABLES TO 20 AND THE NUMBER CF CONSTRAINTS
TI O.	 THESE CAN FE CHANGED BY THE USER.

6. TYPICAL RunNING TIME - TOTAL EXECUTION TIME FCP THE FOUR EXAMPLES
IN THE R EPORT IS APPROXIMATELY 10 SECONDS.

7. uNUSuAL FEATURES CF THE PROGRAM - ALL INPUT IS THRCLGH THE ARGU-
MENT LIST AND/OR THE CC mm CN eLCCK /eAmRwF/.

	

P.	 PELATEC AND AUXILIARY PRCGRAmS - THIS PROGRAM IS A mCDIFICATICN CF
THE CoRRESPONOING PROGRAM DESCRIBED IN REFERENCE 2.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1E72.
IHm360 VERSION SUBMITTED AUGUST 1972, SAMPLE PRCBLEm EXE-

CUTED BY ACC.

10. REFERENCES -0. W. WESTLEY, 	 LINEARLY CCNSTRAINEC NONLINEAR PRC-
CRAMMING ALGORITHM, OkNL-4644, JANUARY 1E71.

G. W. wESTLEY AND J. A. WATTS, THE COMPUTING TECH-
NOLOGY CENTER NUMERICAL ANALYSIS LIBRARY, CTC-39, 1970.

11. MACHINE RECUIREmENTS - 31K BYTES

12. PRCGRAmmING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM CR mCNITOR UNDER WHICH PRCGRAP IS EXECUTED -
OS/160.

14. ANY EITHER PROGRAMMING CR OPERATING INFCRmATICN OR RESTRICTIONS -
TI-REF SUBROUTINES MUST BE USER-SUPPLIED. GRADNI DEFINES THE GRA-
DIENT OF TFF RESPONSE SURFACE, CONSTR DEFINES THE CCNSTRAINTs ON
THE VARIABLES, AND FVAL CEEINES THE RESPONSE SURFACE.

15. NAME AND ESTABLISHMENT OF AUTHOR -
G. W. wESTLEy
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IE.	 KARF ANC ESTABLISt-MENT CF AuTi-CR(S) (CCNTINUEC)
MATHEMATIC! DIYISICK
OAK RIDGE NATIONAL LABCFATCRV
F. C. BCX X
CAK PIDGE, TENNESSEE	 37830

It.	 ',ATI-HAL AN,AILARLE -
SOUKCE LICK 1101R CARDS)
SA m Pl F PPORLEmS (117 CARDS)
SA mP LE PFCRLEm CuTPLT	 (c PACES)
REFERENCE REPoPT, ORNL-4644

17. FATEGoRx - P
KEYwCROS - mINIMT/ATICN ALCCTITHm, NiNLINFAR
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NAME OR DESIGNATION OF PROGRAM - SHLCC

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - COC6600

3. DESCRIPTION CF PROBLEM CR FUNCTION - SHLCC PRCVIDES GENERAL-PUR-
POSE DATA MANIPULATION FUNCTICNS FCP DATA ANALYSIS. THESE FUNC-
TIONS INCLUDE CREATING, MAINTAINING, AND STORING FILES, DISPLAYING
THE CONTENTS OF A FILE VIA EITHER THE LINE PRINTER OR AN ON-LINE
PLOTTER, SEARCHING FOR DATA PCINTS BY CCMPARINC VALUES WITH SPECI-
FIED CRITERIA, AND PERFORMING CERTAIN STATISTICAL CPEPATIONS ON
THE DATA POINTS.

4. METHOD OF SOLUTION -

5. RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM -

	

A.	 TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - SHLCC USES THE BETTIS ENVIRONMEN-
TAL ROUTINES (ACC ABSTRACT 47e).

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEmBER 1973.
CCC6600 VERSION SUBMITTED AUGUST 1972.

10. REFERENCES - H. BOHL, JR., SHLCG, A FCRTkAn PRCCRAP TC PROVIDE
GENERAL TECHNICAL DATA FuNCTICNS, wAPO-TM-563, JANUARY 1572.

C. J. PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPORT, wARD-IM-668, JAKUAPY 1567.

H. BCHL, JP. AND C. J. mARLOwE, THE FINK/PANTRY
STORAGE AND RETRIEVAL SYSTEM FOP A COMPUTER, WAPC-TM-710, REV.,
JULY 1969.

11. MACHINE REQUIREMENTS - 100,000 (OCTAL) CENTRAL M EMORY, INPUT/OUT-
PUT VIA mACNFTIC TAPE CR DISK, MAP OUTPUT ON LINE PRINTER CR
m1CRCFILM DEVICE, GRAPHS CI\ MICROFILM DEVICE

12. PROGRAMMING LANGUAGES LSE0 - FORTRAN IV AND CCPPASS

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCOPE 3.1.

14. ANY OTHER pROGRAPPING CR OPERATING 1KFCRmATICN OR RESTRICTIONS -

15. NAVE AND ESTABLISHMENT OF AUTHOR -
H. BCHL, JR.
BETTIS ATOMIC PCWER LAFTRATCRY
WESTINGHOUSE ELECTRIC CCRPORATION
P. O. BOX 79
WEST MIFFLIN, PENNSYLVANIA 	 15122
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16. MATERIAL AVAILABLE - RESTRICTEC C1STRIBUTICN
MAGNETIC TAPE TRANSMITTAL

SOURCE CEO( 110,686 CAPCS1
SAMPLE PROBLEM (302 CARDS)
REFERENCE REPORT, 	 APO-TM-96'

17. CATEGORY -
KEYWORDS - CATA PROCESSING, LIBRARIES, MAINTENANCE, STATISTICS,

GRAPHS, CLTPuT CATA, UTILITY RCUTINES
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I.	 NAME OR DESIGNATICN CF PRCGRAM - TASK

2. COMPUTER FOP WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - I8M360

3. DESCRIPTICK CF PROBLEM OR FUNCTION - TASK SOLVES THE CNE-CIMEN-
SICNAL NULTIGRCUP FORM CF TFE REACTOR KINETICS EQUATIONS, USING
EITHER TRANSPORT CR DIFFUSICN THEORY AND ALLCING AN ARBITRARY
NUMBER OF DELAYED NEUTRON GROUPS. THE PROGRAM CAN ALSO BE LSEC TC
SOLVE STANCARD STATIC PROBLEMS EFFICIENTLY SUCF AS EIGENVALUE
PROBLEMS, DISTRIBUTED snuPcE PROBLEMS, AND PCUNCARY SOURCE PROB-
LEMS. CONVERGENCE PRCBLEMS ASSOCIATED WITH SOURCES IN HIGHLY
MULTIPLICATIVE "EDIA ARE CIRCUMVENTEC, ANC SUCH PRCBLEMS APE
READILY CALCULABLE.

4. METHOD OF SOLUTION - TASK EMPLOYS A CCMBINATICN SCATTERING AND
TRANSFER MATRIX METHOD TO ELIMINATE CERTAIN DIFFICLLTIES THAT
ARISE IN CLASSICAL FINITE DIFFERENCE APPRCXIMATICNS.	 AS SUCH,
WITHIN-GROUP (INNER) ITERATIONS ARE ELININATEC AND SOLUTION CCN-
VERGENCE IS INDEPENDENT OF SPATIAL MESH SIZE. 	 THE TIME VARIABLE
IS REMOVED BY LAPLACE TRANSFORMATION.	 IA LATER VERSION WILL PER-
MIT DIRECT TIME SCLUTICNS.I	 THE COCE CAN BE RUN EITHER IN AN
CUTER ITERATION MCCE CR IN CLOSED INCNITERATIVE/ FORM. 	 THE
RUNNING MODE IS DICTATED BY THE NUMBER CF CRCUPS TIMES THE NUMBER
CF ANGLES, CONSISTENT WITH AVAILABLE STORAGE.

5. RESTRICTIONS CN THE COMPLEXITY CF TFE PROBLEM - THE PRINCIPAL
RESTRICTIONS ARE AVAILABLE STORAGE AND COMPUTATION TIME. 	 SINCE
THE CODE IS FLEXIBLY CIMENSICNEC ANC HAS AN CUTER ITERATION OPTION
THERE APE NO INTERNAL RESTRICTIONS ON GROUP STRUCTURE, CUACRATURE,
AND NUMBER OF ORDINATES.	 THE FLEXIBLE-DIMENSIONING SCHEME ALLChS
OPTIONAL USE CF CCPE STORAGE. THE GENERALIZEC CYLINCRICAL GEOME-
TRY OPTION IS NOT COMPLETE IN VERSICK I CF THE CODE. 	 TFE FEEC-
BACK CPTICNS ANC CMEGA-MCCE SEARCH CPTIONS ARE NOT INCLUDED IN
VERSION I.

6. TYPICAL RUNNING TIME - A TYPICAL 13-RECICN, 5-GRCUP, 54, FAST
REACTOR STATIC PROBLEM REQUIRES ABCLT 0.5 MINUTES CN THE
IBM360/91, WHEREAS THE ENTIRE KINETIC PESPCNSE CAN BE CCPPUTEC IN
8 TO 10 MINUTES.	 A 16-GROUP, S16, STATIC, 125-CM FE SLAB SHIELD-
ING PROBLEM REQUIRES ABOUT 4 MINUTES.

7. UNUSUAL FEATURES CF THE PROGRAM -

8. RELATED ANC AUXILIARY PPCGRAMS - TWO AUXILIARY PRCGRAMS ARE
INCLUDED WITH TASK.	 PROGRAM ACPSC REACS TFE FLUX TAPE(S) WRITTEN
(OPTIONALLY) BY TASK AND COMPUTES AN ARBITRARY NUMBER OF DETECTOR
RESPONSES, USING DETECTOR ENERGY RESPONSES AS PROVIDED BY THE
USER AND THF GROUP FLUXES- AT SPACE POINTS SELECTED BY THE USER.
TFE PROGRAM. ALSO CALCULATES THE CROSS-POWER SPECTRAL DENSITY
ICPSD/ AND AUTC-PCWER SPECTRAL DENSITY IAPSD/ FOR SELECTED PAIRS
OF DETECTORS.	 PROGRAM FITSPEC FITS ThE POINT REACTOR MCCEL IC TFE
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8. RELATED AND AUXILIARY PRCGPAPS ECCNTINUEC1
REAL PART CF THE CROSS-P0mEF SPECTRAL DENSITIES AKE TC THE AUTO-
pcW- P SPECTRAL DENSITIES GENERATED BY PRCGRAP ACPSD.

5. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1573.
18 m 160 VERSICN SUBMITTED AUGLST 1572, R EPLACED BY REVISED

VERSICN I JANUARY 1973, SAPPLE PPCBLEm EXECUTED BY
ACC.

10. REFERENCE - A. R. BUFL, P. A. LILLIE, F. L. OCODS, JP., C. W.
HERMANN, J. C. ROBINSCN, AND P. J. HINTCN, A USERS MANUAL FCR
TASK, A GENERALIZED ONE-DIMENSIONAL TPANSPCRT AND CIFFUSION KINE-
TICS CODE, CPNL-TM-3811, DECEMBER 1972.

11. MACHINE RECuIREmENTS - TASK REQUIRES 154K BYTES CF STCRAGE PLUS
DATA BLOCK STORAGE AND 1 TAPE IF USINC THE FLUX TAPE OPTIC)...

12. PROGRAMMING LANGUAGE USED - FORTRAN Iv

13. OPERATING SYSTEM CF mCNITOR WIER wEICH PRCGRAm IS EXECUTED -
DS/360.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRmATICN OF RESTRICTIONS -

I. NAmE AND ESTABLISHMENT OF AUTHORS -
A. F. BLHL
NEUTRON PHYSICS DIVISION
C. I.. HERPANN AND R. J. HINTCN
MATHEMATICS DIVISION
CAN RIDGE NATICNAL LABORATORY
OAK RIDGE, TENNESSEE	 3,830
F. L. DODDS, JR.
SAVANNAH RIVER LAFORATCRy
E. I. DUPONT DE NEMCLFS AND CCPPANY, INC.
AIKEN, SOUTH CAROLINA 	 29801
J. C. RCBINSCN AND P. A. LILLIE
THE LNIVERSITY OF TENNESSEE
KNCxvILLE, TENNESSEE 37sC1

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (TASK 3617 CARDS, ACPSC 362 CARDS, FITSPEC 270

CARDS)
SAMPLE PROBLEMS (TASK 584 CARDS, ACPSD E CARDS, FITSPEC 261

CARDS)
CONTROL INFORMATION (JCL TASK 13 CARDS, ACPSC 12 CARDS, FITSPEC

9 CARDS)
PUNCHED OLTPuT IACPSD 30 CARCS)
SAMPLE PROBLEM PRINTED OLTPUT, AVAILABLE UFCN RECUEST (TASK 381

FLOCKS, ACPSO 16 BLOCKS, FITSPEC ?A BLOCKS)
R E F ERENCE REPCRT

17. CATEGORY - E
K EYWORDS - 1-0I m ENSICNAL, mULT1GRCU P , REACTOR KINETICS, ACPSC

CODES, FITSPEC CODES
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1. NAME OR DESIGNATION OF PROGRAM - SCFIRE2 1- ANC 2-CELL

2. COMPUTER FCR WHICH PRCGRAM IS CESIGNED AND OTHERS UPON WFICF
IT IS OPERABLE - IBM3E0

3. DESCRIPTION CF PRCBLEP CR FUNCTION	 SCFIRE2 CNE CELL, CALCULATES
THE CONSEQUENCES OF A SODIUM POOL FIRE IN A CLCSED VAULT. GAS
PRESSURE IN THE VAULT IS CALCULATEC FROM THE GAS DENSITY AND TEM-
PERATURE.	 SOFIRE2 TWC CELL, CALCULATES TFE CONSEQUENCES CF A
scnium POOL FIRE IN A VAULT CONNECTED TO A CCKTAIKPENT STRUCTURE
THROUGH A RESTRICTED CPENING. CCLC GAS FLCWS FROM THE CONTAINMENT
TO THE VAULT DUE TO MASS DIFFERENCES WHILE HCT GAS FLCWS FRCM THE
VAULT TO THE CONTAINMENT TO EQUILIBRATE PRESSURES. 	 PRESSURE IN
THE CONTAINMENT IS CALCULATEC FROM TFE GAS DENSITY AND TEMPERA-
TURE.	 IN BOTH PROGRAMS THE SCDIUP BURNING RATE IS CCVERNED EY
THE RATE CF OXYGEN DIFFUSICN TO THE SCCIUM SURFACE.

4. METHOD OF SOLUTION - BOTH PROGRAMS USE THE FINITE CIFFERENCE
METHOD TO CALCULATE TRANSIENT TEMPERATURES IN A NOCAL NETWORK
CESIGNED TC SIMULATE A PHYSICAL SYSTEM (CNE CELL PRCCRAM) OR TEE
TWO CELL GECPETRY (TWC CELL PROGRAM).

5. RESTRICTIONS ON THE CCMPLEXITY CF THE PRCBLEP - THE CNE CELL PRC-
GRAM HAS A TOTAL CF 12 NCDES AVAILABLE FOR SYSTEM COMPCNENTS,
WHILE THE TWC CELL PPCGRAP HAS A TCTAL CF 16 NCCES.

6. TYPICAL RUNNING TIME - THE ONE CELL PROGRAM REQUIRES 1 MINUTE FOR
A 12 HOUR REAL TIME PRCBLEM, WHILE TEE INC CELL PROGRAM REQUIRES
12 SECONDS FOR A 24 HCUR REAL TIME PRCBLEM.

7. UNUSUAL FEATURES CF THE FRCGRAM -

8. RELATED ANC AUXILIARY FRCGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEPPER 1S73.
IPM360 VERSICN CE BOTH PROGRAMS SUBMITTED ALGLST 1S72,

SAMPLE PRCBLEMS EXECUTEC PY ACC.

10. REFERENCE - P. BEIRIGER, J. FOPENEELD, M. SILBERBERG, R. P.
JCHNSCN, L. PALRMASF, AND R. L. KCCKTI, SCFIRE II USER REPORT,
AI-4EC-13C55, MARCH 3C, 1S73.

11. MACHINE REQUIREMENTS - 134K PYTES (UNE CELL PRCGRAM), 148K BYTES
(TWO CELL PROGRAM)

12. PROGRAMMINC LANGUAGE LSEC - FCRTRAK IV

14. ANY CTHER PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTIONS -
IF AN SC-4C20 GRAPHICAL DISPLAY DEVICE IS NOT AvAILABLE, A GUMMY
ROUTINE CAN BE USED FOR SUBFCUTINE AICRT3, OR THE RCLTINE MAY BE
R EWRITTEN. THE NAA SC-4020 SUBROUTINE PACKAGE IS AVAILABLE
THROUGH -
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14. ANY OTHER INFORMATION CR RESTRICTIONS (CCNTINLED)
LAIDE LIBRARIAN
C/O STROMBERG-CARLSON
F. C. PDX 2449
SAN DIFGO, CALIFORNIA

15. NAPE AND ESTABLISI-PENT OF AUTHOR -
MELVIN SILBERBERG
ATOMICS INTERNATIONAL
P. C. BOX 109
CANOGA PARK, CALIFCRNIA 91304

It. XATEHIAL AVAILABLE -
SOURCE DECKS (1-CELL 489 CARDS, 2-CELL 57C CARCS)
SAMPLE PROBLEMS (1-CELL 37 CARDS, 2-CELL 4S CARDS)
REFERENCE REPORT

17. CATEGCRY - G
KEYWORDS - CONTAINMENT, SCCIUM, F IRE, LEAKAGE, REACTOR SAFETY,

ACCIDENTS
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1. NAME OR DESICKATICK CF PROGRAM - hYMAS

2. COMPUTER FC P WHICH PROGRAM IS DESIGNED AND CTHERS LFCN WHICH
IT IS OPERABLE - C006600

3. DESCRIPTICK CF PROBLEM OR FUNCTION - H y mAS GENERATES THE

Hy ORODYNAmIC MASS MATRIX PER UNIT CEPTH ASSOCIATED WITH A
MULTI-MASS SYSTEM IMMERSED IN A LIQUID ENVIRONMENT.	 IT IS
ASSUMED THAT THE LIQUIC ENVIRONMENT MAY RE REPRESENTED BY A SERIES
CF FICW-CHANNELS AND NCCES. FLOW-CHANNELS ARE INTRODUCED IN THE
REGION BETWEEN SURFACES OF NEIGHRCRING SCLIDS, AND KCCES APE USEC
IC CONNECT TWC CR PCRE ELCW-CHANNELS. ALSO, IT IS ASSUMED THAT
THE soLIc BODIES UNDERGO UNTDIRECTICNAL mCTICN, THAT PCTENTIAL
FLOW THECR y IS APPLICABLE, THAT THE WIDTH CF A FLOW-CHANNEL IS
SMALL COMPARED WITH THE LENGTH SC THERE IS NC PRESSURE CROP ACROSS
THE FLOW-CHANNEL, AND THAT NCnAL VCLUME IS SMALL CCMPAREC WITH
ELCW-CHANNEL VCLUNE.

	

4 •	 METHOD OF SOLUTION - FORMULATICN CF THE GENERAL MATRIX EQUATION
FOR HYDRCOYNAMIC PASS WAS ACCCMPLISHEC BY FIRST DEELOPING THE
GOVERNING EQUATION FOR FLUID FLCW IN A CHANNEL OF UNIT CEPTH
BOUNDED B y Two PARALLEL SURFACES WHICH MAY MCVE IN TRANSIATICK
ROTH PFRPEKCICULAP ANC PARALLEL TO THE CIPECTICN OF FLOW. 	 THIS
p EsuL7 WAS THEN UTILIZED TO OBTAIN THE ECLATTCN FOR A VARIABLE
AREA FLCw-CHANNEL. NEXT, THE CONTINUITY EQUATICN FOR AN ARBITRARY
NODE WAS WRITTEN.	 THE GENERAL MATRIX ECUATICK FCP COMPUTING
HYDROOVNAmIr MASS WAS THEN DETAINEE PY APPLYING THE CEVELCPED
EQUATIONS TO A PARTICULAR PROBLE M . THE PROGRAM H y mAS IS IN
ESSENCE THIS GENERAL MATRIX EQUATION.

5. RESTPICTICNS ON THE CCPPLEXITY OF THE PROBLEM - THE NUMBER OF
SUBDIVISIONS IN A FLOW-CHANNEL IS LImITEC TO 50.

6. TYPICAL RUNNING TIME - LESS THAN 30 SECONDS ARE REQUIRED FOR A
TYPICAL PROBLEM.

7. UNUSUAL FEATURES CF THE PRCGRAM - NYMAS CCmPLTES THE HyDPODyNAMIC
MASS MATRIX FOR A LuMPEo-PARAMETER SYSTEM.

	

B.	 RELATED AND AuxIITARY PRCGRAmS - THE OUTPUT OF H y mAS PAY BEOCME
PART OF THE PASS MATRIX INPUT TO ANY LUMPED-PARAMETER CyNAmIC
ANALYSIS PROGRAM. HYmAS USES SUBROUTINES INTTAP, UTTAR, FINISH,
SUBERR, ANC JCBCRD FROM THE BETTIS ENVIRONMENTAL ROUTINES
IACC ABSTRACT 4781.

9. STATUS - ABSTRACT FIRST DISTRIBUTEC JANUARY 1574.
CCO6600 VERSION SUPPITTEC DECEMBER 1973.

10. REFERENCES - G. R. SHARP ANC W. A. wENZEL, HYDRODYNAMIC MASS
mayRix FOR A MULTIBODIED SYSTEM, wAPD-TM-1087, SEFTEMEER 1973.

C. J. PFEIFER, CDC-660C FORTRAN PRCGRAmMING - BETTIS
ENVIRONMENTAL REPCRT, wAPC-TM-6611, JANUARY 19E7.
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11. mACHINE RECUI R EMENTS - 30000 (OCTAL) CF FAST mEmCRY, PLLS EXTENDEn
rcRE STORAEF

12, PRCGPAM m INO LANGUAGES USED - FORTRAN Iv ANC CCmPASS

11. opFkATING SYSTEm Ok MONITOR LNDEP WhICH FwCGFAK IS EXECUTED -
SCCPF 3.1.5.

14. ANY OTHER PROGRAMMING CP CPERATING INFLRmtTICK cR RESTRICTICNS -

15. NtmE AND ESTABLISHMENT CF AUTHDRS -
G. P. SHARP ANC w. A. WENZEL
BETTIS ATOMIC POwCR LABCRATDRY
WESTINGHOUSE ELECTRIC CCRPCRAT1CN
P. G. BCX 79
WEST MIFFLIN, PENNSYLVANIA 	 15122

16. m ATE R I A L AVAILABLE - RESTRICTED nISTRIBUTICN
SOURCE CECK (806 CARDS)
SA POLF FRCRLE m 114 CARES)
RE F ERENCE REPORT, wAPC-TM-1087

17. CATEGNY - H
KFYwORDS - F LUID FLOW, HYDRODYNAMICS, MASS MATRICES, LLmPED-

PARAMETER SYSTEMS
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I. NAME OR DESIGNATION OF PROGRAM - TCKMINA/TOKMINA2

2. COMPUTER FCR WHICH PRCCRAm IS DESIGNED AND CTFERS UPON WHICH
IT IS OPERABLE - IBM36D

3. DESCRIPTICN CF PRCBLEM CR FUNCTION - TCKMINA FINDS THE MINIMUM
MAGNETIC FIELD, ELM, REQUIRED AT THE TCPCICAL CCU CF A TCKAMAK
TYPE FUSION REACTOR WHEN THE INPUT IS BETAIRATIO OF PLASMA
PRESSURE IC MAGNETIC PRESSURE), Q(KRUSKAL-SHAFRANOV PLASMA
STABILITY FACTOR), AND Y(RATIO CF PLASMA RADIUS IC VACUUM WALL
RADIUS: RP/RW) AND ARRAYS CF PT(TOTAL THERMAL POWER FRCM BOTH DT
AND TRITIUM BREEDING REACTIONS), PLOWALL LCACING CR POWER FLUX)
AND TELITHICKNESS OF BLANKET), FOLLOWING THE METHCD CF GCLCVIN,
ET AL. TCKMINA2 FINDS THE TOTAL POWER, PT, OF SUCH A FUSION
REACTOR, GIVEN A SPECIFIED MAGNETIC FIELD, e, AT THE TORCICAL
CCIL.

4. METHOD OF snLuTioN - ToKvinA: THE ASPECT RATIC(A) IS MINIMIZEC,
CIVING A MINIMUM VALUE FCR BM.
TOKMINA2: A SEARCH IS PACE FOP PT; THE VALUE CF PT WHICH MINIMIZES
BM TO THE REQUIRED VALUE WITHIN 5C GAUSS IS CHCSEN.

5. RESTRICTIONS EN THE CCMPLEXITY CF THE FRCBLEM - INPUT ARRAYS
PRESENTLY ARE DImENSICNED AT 20. 	 THIS RESTRICTION CAN BE CVERCCME
BY CHANGING A CIMENSICN CARE.

6. TYPICAL RUNNING TIME - TCKMINA: APPRCXIMATELY 30 SECCNDS FOR 100
SETS OF INPUT VALUES.

TOKMINA2: APPROXIMATELY I mINUTE FCP 70C SETS CF INPUT VALUES.

7. uNLSUAL FEATURES CF THE PRCCRAN - OUTPUT FOR EACH SET OF
INPUT VALUES ARE TB, OT(TORCIDAL MAGNETIC EIELC EN THE MINCR
AXIS), FIMAJOR RADIUS OF THE ioRnIn), PP, RMIDISTANCE BETWEEN
THE MAJOR AXIS AND THE BLANKET IN THE NICPLANE), N(CENSITY OF THE
PLASMA) AND I(PLASmA CURRENT). 	 THESE VALUES, AS WELL AS BM AND
PT MAY BE STUDIED AS A FUNCTION OF BLANKET TFICKNESS.

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS- ABSTRACT FIRST CISTRIPUTED DECEMBER 1973.
IPM360 VERSION SUBMITTED AUGUST 1972, SAMPLE FRCBLEMS

EXECUTED BY ACC.

10. REFERENCES - I. N. GOLOVIN, YL. N. ONEVSTRCVSKY ANC C. P. KCSTC-
pAPnv, TOKAMAK AS A PCSSIBLE FUSION REACTOR - cOmPARISON WITH
OTHER C. T. R. DEVICES, PNES NUCLEAR FUSICN REACTOR CONFERENCE AT
CULHAM LABCHATORY, SEPTEMBER 1969.

A. J. HATCH AND J. ETZWEILER, A SIMPLIFIED PARA-
METRIC STUDY OF TCKANAK FUSICN REACTCRS, PRCCEEDINDS CF THE
TEXAS SYMPOSIUM ON FUSION REACTORS, NOVEMBER 22-23, 1972,
CENF-721111.



1015

ACC A° sTPACT 561	 -2-
	 03/74

mAci-INE g tOJI P LAF yT S - 160K arTFS AP C1QP

12. PR1GP5mmI1G LANC,UAGE usFr — FrkT Q A N IV

13. roPATING SYSTE4 OP MPA.IT 0 W UNDER	 PRrCpAm IS PXFCuT P 0 -
-S/ 3H.

14. Ave CTIAts PROA,kAMAINC	 flpERATING INFI-IRMATIrN rP RESTPICTInI!S -

15. NA u f IND ESTABLISHmr NT uiF ALTHoPS -
A. J. hATO-,
PHYSICS nivistrN
4 l4 r,HNN E" NATIONAL LAVIPATUPY
7on SCUTH CASS AVENUE

APWI NN c , TtLIr1S	 C435

15.MATI-Q TAL AVAILABLE -
S(11PCE DECKS (7 ,1 0(mINA-153 rAPos, TCKwINt2-I c r CAPCc)
SA M PLE PRCHLEMS ITCK N INA-4 CRnS, T rIt •A INt2-5 CAP)
SA mPLE PROBLEM rUTPUT (TrK m INA-) PACES, TcKmINA2-2P DAUS,
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1, NAME OR DESIGNATION OF PROGPAP - ANDLIBAE

2. COMPUTER FCR WHICH PRCCRAm IS CESIGNFC AND CTFFRS UPCN WHICH

IT IS OPERABLE - 113m3EC/75

3. DESCRIPTION CF PRCRLEP CR FUNCTION - APCLIBAE IS A SUBSET OF THE
!Pm 360 SUBROUTINE LIBRARY AT THE APFLIEC MATHEMATICS CIVISICN AT
ARGONNE NATIONAL LABORATORY. THIS SUBSET INCLUDES LIBRARY CATE-
GORIES A-E:
ICENTIFICAIICN
	

DESCRIPTICK
41525 A mPA
	

MULT. PREC. FLOATING POINT APITH. PACKAGE
R156S A APSIN
	

APCSINE, ARCCCSINE
P157S A
	

SIN/COS
	

SINE, COSINE
81585 A OSIN/CCCS
	

CP SINE, COSINE
R15 g S A DTAN/DCOT
	

OP TANGENT, COTANGENT
R2525 4 SINF/COSF
	

HYPERBOLIC SINE, COSINE
0353S A ALCG
	

S R LCGARITFp
83545 A DE XP
	

OP ExPCKENTIAL
R355S A DLCG
	

OP LCGARITFP
R456S A CCUBRT
	

OF CUBE RCCT
R457S A ARGPOWER
	 xw*v

B458S A ARGFOXPO
	

OP X**Y
C150S F DOD
	

Q. C. ALOCRITFP APPLIED TC A POWER SERIES
C151S F CCONF1
	

EVAL. CONT. FRACT. Q. D. CF POWER SERIES
C2505 F CUBIC
	

RCCTS OF CUBIC POLYNOMIAL EQUATION
C251S F OUARTIC
	

p OCTS OF CLARTIC FCLYNCPIAL ECUtTICN
C252S F RSSR
	

ALL ROOTS OF PCLv ECS. WITH REAL CUE.
C253S F PCLDRv
	

CRIVER FOP C254S
C254S F CPOLY
	

ROOTS ARB. POLY. JENKINS-TRAuB ALGORITHM
C353S Fl
	

AN.. MOM. CCEF.- CLERSCH, RACAH, wIGNER
C354S	 ELLIN<
	

SP COMPLETE ELLIPTIC INTEGRAL x
C355S A ELL IPE
	

SP COMPLETE ELLIPTIC INTEGRAL E
C3-5S A ALCAPA
	

LOGARITHM CF THE GAMMA FUNCTION
C3665 A oGAPmA/pLGAmA
	

OP GAMMA ANC LCGIGA m PAI FuncTicKS
C367S A GAmmA/ALGAmA
	

GAMMA AND LOG(GAMMA) FuNCTICNS
C3E85 P ECNE
	

EXPONENTIAL INTEGRAL El
C36 c S P DEONE
	

OR ExPCNFNTIAL INTEGRAL El
C370S F RFSJY
	

RESSEL FUNCTIONS J AND 1,
C371S F	 RESIK
	

PESSEL FUNCTIONS I ANC K
C 3 72S F CFIPREi
	

CFI-SQUARE INTEGRAL
C3735 A DELIPK
	

CP COMPLETE ELLIPTIC INTEGRAL K

C374S A DEL IPE
	

OP CCPPLFTF ELLIPTIC INTEGRAL E
C375S E l DEI
	

EXPONENTIAL iNTFGPAiS IN LONG PFECISICN
C3775 Fl OCAw
	

DAWSCN I S INTEGRAL IN CCuBLE PRECISION
C380S	 ORZETA
	

LONG PRECISION ZETA, ZETA-1 FUNCTIONS
C3P2S P CCGAM
	

LONG PRECISION COMPLEX GAMMA
C3R35 A OERF/DERFC
	

OF ERRCR FuNCTICK
C3P4S F	 EIFJ1
	

8FSSEL FUNCTION Jl
C?85S
	

REGULAR CCULCPB WAVE FUNCTIONS
C3 R65 Fl DSGPAL
	

•COULCPB PHASE SHIFT
C3R7S F BEJyR
	

BESSEL FUNCTIONS JC,J1,VO,Y1
c3R9S F	 IRCCUL
	

LI, IRREGULAR CCULCPP WAVE FUNCTIONS
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oFSFEIPTICK CF PRCPLEE CR FUNCTICN (CCNTINuEC)
C3895 F GAM IN	 INCrmPLETE GAMMA FuNCTICN

C3905 F LC	 ASSCC. LEGENDPE FLNCTICNS CF 2ND. KINn
r393s P CCECNE	 mCCIFIFC CCPPLEX ExPCNENTIAL INTEGRAL
C150S F HAVI R	CUACRATURE PY HAVIE'S AircRITI-m
01505 P HAvIFP	 CUACRATURE PY HAVIE'S ALGCRITHm
01515 F PCNBPG	 PCmPERG CUACRATURE
C1515 P PCMPPG	 ROMBERG OLADRATURE
01525 F l rrEci	 CLENSHAw—CURTIS OUACRATURE
11535 F DRONI R 	 114C-01mFNSICNAL RCREEPC CLACPATLRE
01535 P DROmB p	TwC—CImENSICNAL PCMPERG CLACPATLRE
11545 F CmCUAC	 mDCIFIEC CLENSFA6 — CURTIS CUACRATURE
C1555 F	 SfMP	 ADAPT IVF SIMPSON cuAnFAiLPE
r157s F AS1mP	 ImP0OVET ACAPTIVE SIMPSON CUADRATURE
0157S 0 ASImPP	 IMPRCVFC ACAPTIVE SIMPSCN CUACRATUPE
01 5 8S F ANC4	 AOAP. QUAD. LSING 4—TI- CRCER NEOCN—CCTES
0158S P ANC4P	 ACAP. CUAC. USING 4—Tr CREEP NEwTCN—COTES
01615 F GAUSS	 APPITRAPY GALSSIAN EIGE-TS ANC NCDIS
mus F SCUANK	 SlmPSON'S QUAD. LSED ADAPTIVFLY
C2525 F DC F SUB	 CP NEVIILE CR STCER SCI. LIN. CIF. FONS.
12535 F DDFSYS	 DRIVER FCR D2525
02545 F DEGEAR	 GEAR'S S0I. CF CIF. FCS.
D2555 F DFBNO	 STrER SOC. CIF. FCS.	 ERFCR ecuNcs
1256s F cFer roi	 OkIVFR FOP 0256
12065	 LSORCL	 LEAST SQUARES wFIGHTFC POLYNOMIAL FIT
120P5 Fl	 ARBITRARY FUKCTICN FIT, LEAST SQUARES
E209S F CALLS()	 DRIVER FOR F2C6S
F2125 F	 GENERAL LEAST SQUARES FIT • FNCT ION EVAL.
F2505 F V6024	 LEAST SQUARES FUNCT. MIN. Wit OCRIvATIvES
F2525 F mINmAX	 CHFPYSFEV LINE PIT
F2535 F	 ARBITRARY FLKCTICNAL FIT II
12565 F BCPCL	 LEAST SQUARES FIT WITH PCLYNCPIALS
12575 F BGLSSC	 LEAST SQUARES FIT WITH ARBITRARY FUNCTION
1 1 50S F SMOOTH	 SmCCTHING BY CUP IC SPLINES

4. mFTHOD CF SCLUTICN —

5. P FSTRICTICNS ON THE COMPLEXITY OF THE PROBLEM —

t. TYPICAL RunNING TIME —

7. LNUSUAL FEATURES CF THE PRCGRAM —

a . RELATED AND AUXILIARY FROGRAmS — AmCLIPF (ACC APSTRACT 5631 AND
Ap rtmcz (ACC ABSTRACT 564)

9. STATUS — ABSTRACT FIRST DISTRIBUTED DECEMBER 1573.
IP 0, 360 VERSICK SuBMITTEC SEPTEMBFR 1972.

10. R EFERENCES — B. T. SMITH, THE ANL—AMC sLeRcuttNE LieFA Py (ACC 562,

563, AND 564), ACC PRCCRAmMING NOTE 73-5, SEPTEMBER 1, 1572.

ANL—AmD SYSTE M /360 LIBRARY SUORCUTINE CESCRIPTIcNs:
K. E. HILLSTROM, MPA, mLLTIPLE—PRECISICN FLCATIKG-
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KATHLEEN A. PACIOREK, ELLIPK, EVALUATION OF THE SP
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1. NA ME OR CESICNATICN OF PROGRAM - ANCLIBF

2. COMPUTER ECP wHICH PRCCRAm IS DES IGNFC AN OTHERS LPCN WICH
IT IS nPERABLE - IBM360/75

3. DESCRIPTION OF PROBLEM EA FUNCTION - AMDLIBF IS A SUBSET OF THE
IBM 360 SUPRCUTINE L1PRARY AT THE APPLIEC MATHEMATICS CIVISION AT
AFCONNF. THIS SUBSET INCLUDES LIBRARY CATEGCRY F:
ICENTIFICATICN
F105S F MATEQ,UNICUE
FI5OS C HERm
F152S F	 SYVINV
F1645 A DCTP
955S F HESSEN
F156S F RAYCOR
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F161S XTRADP
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F203S F
F2705 F ELTRAN
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F222S F FIG!?
F273S Fl TINvIT
F2245 F REDUC
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F227S F PANCV
r 2285 P TRED3
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F250S F FRANC!
F251S F FRANCC
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F257S F	 TSTmTZ
E25eS F LPCHZ
F259S F	 BNSECT
r 260S F JACOBI
F261S F	 EICINV
F262S F VEC5
F263S F PANnRo
F264S F PANCVC
F265S F FIGENP
F269S Fl BALANC
F270S r l PALBAK
F271S Fl CeAL
F272S Fl CPABK2
F273S Fl ELmHFS
F274S Fl FLm8AK
F2755 Fl OFTFES
F276S Fl ORTBAK
F277S Fl TRH)).
F278S F1 TREC2

CESCRIPTICN
GFNERALIZEC MAT. INV. AND SIC. LIN. ECS.
FIGENSYSTEMS OF HERmITIAN MATRICES
INVERT SYM. MATRICES, SOLVE UN. SYSTEMS
DCUPLE PLUS PRECISICN ACCUm. INNER FPCC.
REC. CO M PLEX NON-FERM. MAT. TO LP. HESS.
RAYLEIGH CORRECTIONS FOR EICENVALUES
SINGULAR VALUE CECOmP. CF REAL MATRIX
A FAST EXTENDED P RECISION INNER PIRCCLCT
EIGENSYSTEN FOR REAL SYMMETRIC MATRIX
DRIVER FOR F2C2S
Accum. TRANSFCRMATICNS FROM ELMFES (F0R2)
ACCLm. TRANSFIRmATICNS FROM CRTFES (FCR2)
REDUCE NONSYm. TO SYN. TRICIAG. ITOL21
FINE SOME EICFNVEC. OF SYM. TRICIAG. MAT.
REDUCE GEN. SYM. EIGEKPRCe. Ax-L*ex
BACKTRANSFORM VECTORS RFDLC FORMED MATRIX
RECLCE BAND SYN. MATRIX TO SYN. TRICIAC.
FIND EIGENVECTCRS OF BAND SYM. MATRIX
RECUCE PACKED SYM. MAT. TO SYM. TRICIAG.
BACKTRANSFCRm VECTORS TREC3 FCRMEC MATRIX
EIGENVALLJES OF A PEAL MATRIX
EIGENVALUES CF COMPLEX MATRICES
GENERALIZED SYMMETRIC EIGENFPCBLEN
EIGENSYSTEm OF REAL SYm. DP MATRICES
GENERATES TEST MATRICES
FIG. VALS. REAL SYM. MAT. VIA LR-CHCLEC.
EICENVALUES CF TRIDIAC. MAT. BY BISECTION
EIGEKSYSTEM CF PEAL MATRICES
INVERSE EICENVALUE PROBLEM
EIGENVECTCRS CF PENTACIAG. SYM. MATRICES
REDUCE SYm. BAND MATRIX TI TRIDIAG. FoRm
CPTHONORm. EICENVEC. CF SYM. BAND MAT.
EIGENSYSTEM CF REAL GENERAL MATRIX
BALANCE A REAL GENERAL MATRIX
PACKTRANSFCRM VECTORS BALANCE FORMEC MAT.
BALANCE A CO M PLEX GENERAL MATRIX
BACKTRANSFORN VECTORS CPAL FORMED MATRIX
REDUCE REAL MATRIX TO REAL -ESS. (ELEM.)
BACKTRANSFCRN VECTORS ELM)-ES FCRMEC MAT.
RECUCE REAL MAT. TO REAL HESS. (ORTHCG.)
BACKTRANSFCRM VECTORS ORTFES FORMED MAT.
REDUCE SYM. MATRIX TO SYM. TRIDIAG.
REDUCE SYN. PAT. TO SYM. TRICIAG. (TOL21
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3. DESCRIPTICN OF PROBLEM OR FUNCTION (CONTINUED)
F279S El TRBAK1	 BACKTRAKSFCRM VECTORS TREC1 FORMED MATRIX
F280S Fl FIG!	 REDUCE NCKSYM. IC SAM. TRICIAG. MATRIX
F281S El EAKVEC	 EACKTRANSFORM VECTORS FIG! FCRMEO MATRIX
F252S Fl CCMHES	 RECUCE COMPLEX MATRIX TO COMPLEX HESS.
F2B3S Fl COMBAK	 BACKTRANSFORM VECTORS CCMHES ECRMED MAT.
F2845 El HIRED!	 RECUCE 1-ERMITIAK MATRIX TO SYm. TRICIAG.
F2B5S Fl HTRIBK	 BACKTRANSFORM VECTORS HTRIOI FCRPEO MAT.
F286S Fl NCR	 FIN(' ALL VALUES OF REAL HESS. MATRIX
F2P7S Fl HC P 2	 FINE ALL VALLES/VECTCRS REAL HESS. MAT.
F2P8S El INVIT	 FIND SOME VECTORS OF REAL HESS. MATRIX
F289S F2 TCL1	 FIND ALL VALUES OF SYM. TRICIAG. MATRIX
F2905 E2 TOL2	 ALL VALLES/VECTCRS SYN. TRICIAG. MAT.
F2915 Fl ImTOL1	 FIND ALL VALUES OF SYM. TRICIAG. MATRIX
F292S F l IMTC12	 ALL VALUES/VECTCRS SYM. TPICIAG. MAT.
F2935 Fl TSTLRM	 SOME VALUES/VECTCRS SVm. TRICIAC. MAT.
F294S F2 BISECT	 FIND SOME VALUES OF SAM. TRIDIAG. MATRIX
F2955 Fl CCmLR	 FINC ALL VALUES CF CCmPLEX HESS. MATRIX
F296S El CCMLR2	 ALL VALLES/VECTCRS CCMPLEX HESS. MAT.
F297S Fl CINVIT	 FIND SOME VECTCRS CF CCMPLEX HESS. MATRIX
F2S8S Fl RATQR	 FIND EXTREME VALUES OF SYM. TRICIAC. MAT.
F299S FA1FISPAC	 CONTROL PROGRAM F22CS-F2235 • F269S-F298S
F402S F MATINV	 MATRIX INVERSICK AND SOL. OF LINEAR EONS.
F4035 F	 DRIVER FCR F4C2S
F4525 F CFCLLU,CHOLEC	 SYM. CECOMP. OF POS. nFF. RAND MATRICES
F453S F MATING	 INVERSICN CF CCMPLEX MATRICES
F4545 F CROUT	 SOLLTION OF SIMULTANECUS LINEAR ECUAT1CNS
F4555 F CRCUTC	 SC L. OF SIMULTANEOUS COMPLEX LINEAR EONS.
F456S Fl DIAG	 INTEGER PRESERVING GAUSSIAN ELIMINATICN

4. METHOD CF SCLUTICK -

5. RESTRICTICNS ON THE COMPLEXITY OF THE PROBLEM -

F. TYPICAL RUNNING TIME -

7. uvUSUAL FEATURES CF THE PPOGRAm -

A.R ELATED ANC AUXILIARY PRCGRAm5 - AMDLIBAE (ACC AESTRACT 562) AND
AM CLIBGZ (ACC ABSTRACT 564)

9. STATuS - ABSTRACT FIRST OISTRIPLTED CECEMBER 1C73.
IPM360 VERSICK SUBMITTEC SEPTEMBER 1972.

10. REFERENCES - B. T. SMITH, THE ANL-AMO SUPPCUTIKE LIBRARY (ACC 562,
563, AND 564), ACC PRCGRAMMINC NOTE 73-5, SEPTEMPER 1, 1972.

BURTCN S. GARB03,, MATEC,LKICUE, GENERALIZEC SCLUTICN
OF MATRIX EQUATIONS, F105S, DECEMBE R 1968.

VIRGINIA KLFMA, HERm, PACKAGE OF ROUTINES TO PERFORM
THE HO USEHCLDER REDUCTION AND CALCULATE THE EIGENSYSTEM CF
TIAN MA T R ICES, F150S, MAY 1968.

BURTCN S. GARPOw, s y rinv, SYMMETRIC mATRIX INVEPSICN
WITH ACCC M PANYINO SOLUTION OF LINEAR ECLATICNS, F152S, JUNE 1968.
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10.	 REFERENCES (CONTINUED)
DONALD F. JORDAN, DOTP, EXTRA-PRECISION ACCUMULATING

INNER PRODUCT, F154S, NOVEMBER 1967.
VIRGINIA KLEmA, FESSEN, SUBROUTINE TO RECUCE ASP

COMPLEX NCN-HERmITIAN MATRIX TO UPPER HESSENBERG FORM, F155S,

JANUARY 1968.
VIRGINIA KLEMA, PAYCCR, RAYLEIGH CCRRECTIONS TC

EIGENvALuES OF A REAL SYMMETRIC MATRIX, F1565, MAY 1668.
BURTON S. GARBOw, SINGVL, SINGULAR VALUE DECOMPOSI-

TION OF A REAL MATRIX, FISTS, MAY 1969.
A. STRECCK, xTRACP, A FORTRAN iv FUNCTICN SLBRCUTINE

TO CALCULATE A FAST EXTENDED PRECISION INNER FPCCUCT CF TWO REAL*8
VECTORS, F161S, SEPTEMBER 1971.

BURTON S. GARBOW, FICEN, EIGENVALUES ANE EIGENVECTOPS
OF A REAL SYMMETRIC MATRIX, F202S-1, DECEMBER 1969.

BURTON S. GARBOw, MAIN, A GENERAL PROGRAM FOR THE
COMPUTATION OF EIGENVALUES AND EIGENvECTCRS OF A REAL SYMMETRIC
MATRIX, F7C3S, DECEMBER 1968.

CLEvE MCLER, E. GARBOw, ELTRAN, A FORTRAN IV SUBROU-
TINE TO ACCUMULATE THF TRANSFORMATIONS IN THE RECUCTION CF A PEAL
GENERAL MATRIX BY ELmHES, F220S, JANUARY 1972.

CLEVE mCLER, P. CARBCw, CRTRAN, A FORTRAN Iv SUBROU-
TINE TO ACCUMULATE THE TRANSFORMATIONS IN THE RECUCTION CF A REAL
GENERAL MATRIX BY CRTHES, F2215, JANUARY 1572.

B. GARBOw, FIGI2, A FCRTPAN IV SUBROUTINE TO TRANS-
FORM A CERTAIN REAL NON-S ymMFTRIC TRIDIAGCNAL MATPix TO A SYMME-
TRIC TRIDIAGCNAL MATRIX ACCUMULATING THE CIAGCNAL TRANSFORMATIONS,
F222S, JANUAR), 1972.

B. GARBCw, TINVIT, A FORTRAN IV SUBROUTINE TO DETER-
MINE SOME EIGENVECTORS OF A SYMMETRIC TRICIAGCNAL MATRIX, F223S-1,
JANUAP y AND FEBRUARY 1572.

B. GARBCW, RECLIC, A FORTRAN IV SUBROUTINE TC REDUCE
4 CERTAIN GENERALIZED SYMMETRIC EIGEKERCBLEM TO THE STANCARC SYM-
METRIC EIGENPRoBLEm USING CHOLESKY DECOmPOSITICN, F224S,
FFBRuAR y 1972.

B. GARBOW, REBAK, A FORTRAN IV SUBROUTINE IC BACK
TRANSFORM THE EICENVFCTCRs CF THAT DERIVED S y mmETRIC MATRIX DETER-
MINED BY REEUC, F225S, FEBRUA R Y 1972.

B. GARBOw, BANDR, A FORTRAN IV SLBRCUTINE TO REDUCE
A REAL SYMMETRIC BAND MATRIX TO A SYMMETRIC TRIDIAGONAL MATRIX
()SING AND CRTIoNALLY ACCUMULATING CRTHCGCNAL TRANSFORMATIONS,
F226S, FEBRuARY 1972.

B. GARBCW, BANDY, A FCRTRAN lv SUBROUTINE To DETER-
M INE SnmE FIGENvECTORS OF A REAL SYMMETRIC BAND MA1Rix, F227S,
FEB R UA R Y 1972.

B. GARBOw, TPEC3, A FORTRAN IV SUBROUTINE TO REDUCE
A PEAL SY M METRIC MATRIX, STC PE D AS A ONE-DIMENSIONAL ARRAY, To A
SYMMETRIC TRIDIAGCNAL MATRIX USING ORTHOGONAL TRANSFORMATIONS,
F2285, FEBRUARY 1972.

B. GARBOW,-TRBAK3, A FORTRAN Iv SUBROUTINE TO BACK
TRANSFORM THE EIGENVECTCPS OF THAT SYMMETRIC TRICIAGCNAL MATRIX
CFTERmINED BY TRED3, F2295, FEBRUARY 1972.

BURTON S. GAReOw, FRANCI, EIGENvALLES OF REAL
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MATRICES, F250S, JANUARY 1968.

BURTCN S. GARBCw, FRANCO, EIGENVALUES CF COMPLEX
MATRICES, F251S, NOVEMBER 1968.

BURTON S. GARBO)+, GEIGEN, GENERALIZEC EIGENvALUE PRO-
GRAN FOR SYMMETRIC MATRICES, F252S, DECEMBER 1967.

VIRGINIA KLERI A, SDIAG, COMPLETE EIGENSYSTEm OF A REAL
SYMMETRIC COUBLE-PRECISION MATRIX, F2555, NCVEmBER 1968.

B. GARBOw, TSTmTI, OS/36C FORTRAN IV RCLTINE FOR GEN-
ERATING TEST MATRICES, F257S, JANUARY 1968.

VIRGINIA KLEMA ANC B. GARBO)+, URCHZ, FORTRAN Iv CP
ROUTINE FOP THE LR ALGORITHM, F258S, NOVEMBER 1968.

VIRGINIA KLEMA, BYSECT, EIGENVALUES OF A TRICIAGONAL
mATRIX BY BISECTION, F259S, JULY 1968.

BURTON S. GARBOw, JACOBI, EIGENVALUES AND EIGENvEC-
TORS OF REAL MATRICES, F260S, SEPTEMBER 1968.

BURTON S. GARBOR, EIGINV, SOLUTION CF THE INVERSE
EIGENVALUE PROBLEM, F261S, OCTOBER 1968.

BURTON S. GARBOR, VEC5, EIGENVECTCRS OF A PENTA-
DIAGONAL SYMMETRIC MATRIX, F2625, NOVEMBER 1968.

BURTON S. GARBO)+, BANCRC, TRICIAGCNALIZATION OF A
SYmmET R IC BAND MATRIX, F263S, MAY 1969.

BURTON S. GARBUw, BANCVC, EIGENvECTCRS OF A SYMMETRIC
RAND MATRIX, F264S, MAY 1969.

BURTON S. GARBOw, EIGENP, EIGENVALuES AND EIGENVEC-
TCRS OF A REAL GENERAL MATRIX, F265S, MAY 1969.

VIRGINIA KLEPA AND B. GARBOR, PALARC, A FORTRAN Iv
ROUTINE TO BALANCE A REAL GENERAL MATRIX, F269S-1, JANUARY 1972.

VIRGINIA KLEmA ANC B. GARBOW, BALBAK, A FORTRAN Iv
SUBROUTINE TO BACK TRANSFORM THE EIGENVECTORS CF TI-AT REAL MATRIX
TRANSFORMEC BY BALARC, F270S-1, JANUARY 1t72.

VIRGINIA KLEmA AND A. GARBOR, CPAL, A FORTRAN Iv ROU-
TINE TO BALANCE A COMPLEX GENERAL MATRIX, F271S-1, JANUARY 1972.

VIRGINIA KLEmA ANC B. GARBO)+, CBABK2, A FORTRAN IV
SUBROUTINE TO BACK TRANSFORm THE EIGENVECTCRS CF TI-AT COMPLEX
MATRIX TRANSFORMED BY CBAL, F272S-1, JANUARY 1972.

VIRGINIA KLERA AND B. GAPBCW, ELmMES, A FORTRAN IV
SUBROUTINE TO REDUCE A PEAL GENERAL MATRIX TO UPPER mESSENBERC
FORM USING ELEMENTARY TRANSFORMATIONS, F2735-1, JANUARY 1972.

VIRGINIA KLEmA ANC R. GARPCw, ELmBAK, A FORTRAN Iv
SUBR OUTINE TO BACK TRANSFORM THE EIGENvECToRS OF THAT UPPER HES-
SENBERG MATRIX DETERMINED BY ELmmES, F274S-1, JANUARY 1972.

VIRGINIA KLEmA AND B. GAPBOW, ORTmES, A FORTRAN IV
S U BR OUTINE IC REDUCE A REAL CENFRAL MATRIX IC UPPER HESSENBERG
FORM USING ORTHOGONAL TRANSFCRmATIONS, F275S-1, JANUARY 1972.

VIRGINIA KLEmA AND B. GARBO)+, ORTBAK, A FORTRAN lv
SUBROUTINE TO BACK TRANSFORM THE EIGENvECTORS CF THAT UPPER HES-
SENBERG MATRIX DETERMINED BY CRTHES, F276S-1, JANUAR), 1972.

VIRGINIA KLEmA AND A. GAPBOW, TRE01, A FCRTPAN Iv
ROUTINE IC RECUCE A REAL SYMMETRIC MATRIX TO A SYMMETRIC TRIOIAG-
ORAL MATRIX USING ORTHOGONAL TRANSFORMATIONS, F2775-1, JAN. 1972.

VIRGINIA KLEmA AND P. GAREOR, TRE02, A FORTRAN IV
SUBR OUTINE TO REDUCE A REAL SYMMETRIC MATRIX TO A SYMMETRIC TRI-
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VIRGINIA KLEMA ANC B. GARBCW, FIGI, A FORTRAN IV SUB-
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VIRGINIA KLEMA AND B. GARBOW, BAKVEC, A FCRTRAN IV
SUBROUTINE TO BACK TRANSFORM THE EIGENVECTORS OF THAT SYMMETRIC
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VIRGINIA KLEMA AND B. GARBON, CCMFES, A FCRTRAN IV
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VIRGINIA KLEMA AND B. GARBOW, COMBAK, A FCRTRAN IV
SUBROUTINE TO BACK TRANSFORM THE FIGENVECTORS OF THAT UPPER HES•••
SENBERG MATRIX DETERMINED BY CCMHES, F283S-'1, JANUARY 1972.

VIRGINIA KLEMA AND B. GARBON, HTRIDI, A FCRTRAN IV
SUBROUTINE TO REDUCE A CCMPLEX HERMIT IAN MATRIX TO A REAL SYMME-
TRIC TRIDIAGONAL MATRIX USING UNITARY TRANSFCRMATICNS, F2845-..1,
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VIRGINIA KLEMA ANC B. CARBON, HTRIBK, A FORTRAN IV
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ROUTINE TO DETERMINE THE EIGENVALUES ANC EIGENVECTCRS CF A SYM-
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VIRGINIA KLEMA ANC B. GARBCN, IMTQL1, A FORTRAN IV
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SUBROUTINE TO DETERMINE THE EIGENVALUES ANC EICENVECTCRS CF A
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SUBROU T I NE TO DETERMINE THE FIGENvALUES OF A CCMPLEx UPPER HES-
SENBERG MATRIX, F295S-1, JANUARY 1972.

VIRGINIA KLEmA AND B. GARO0w, CCMLR2, A FCRTRAN IV
SuARCUTINF TC CETERmINE	 EIGENVALUES ANC FIGENVECTORS OF A CCm-

pLEX UPPER HESSENBERG MAT R IX, F2965-1, JANUARY 1972.
VIRGINIA KLFmA AND B. GARBOW, CINVIT, A FcRTRAK IV

SLAPOUTINE IC DETERMINE THCSF FIGENVECTORS OF A COMPLEX UPPER
HESSENBFRG MATRIX CORRESPCNOING TC SPECIFIED EICENvALuES, F297S-1,
JANuAR y 1972.

VIRGINIA KLEPA ANC B. CAReCw, ReTcR, A FORTRAN IV
SUBROUTINE TO DETERMINE SnmE EXTREME EIGFNvALUES OF A SYMMETRIC
TRIDIAGENAE PATRIX, F298S-1, JANUARY 1972.

JAMES m. OGYIE, EISPAC, A CCKTRCL PROGRAM FOR THE
EIGENSTSTEm PACKAGE IANL F269S TO F2SES AND F220S TC F223S1,
F299S-1, FEBRUARY 1972.

BURTON S. GARBOb% AND C. CI-AmCT, PATIKV, MATRIX INvER-
SICN WITH ACCOMPANYING SOLUTION OE LINFAP EQUATIONS, F402S,
F FB R uARY 1969.

BURTON S. GARBCW, MAIN, A GENERAL PRCCRAY ECG) MATRIX
INVERSICK AND SOLUTICK OF LINEAR EOUATICNS, F4035, DECEMBER 1968.

BURTCN S. GARECk, CHCLLL,CFCLEC, SYMMETRIC CECCMAC-
SITION OF POSITIVE-DEFINITE BAND MATRICES, F452S, JULY 1968.

BuRTCN S. GARBCw, MAT INC, COMPLEX MATRIX INVERSION
mITH ACCOMPANYING SOLUTION CF LINEAR ECLATIONS, F453S, JUNE 1968.

BURTON S. GAPB0%, GROUT, SOLUTICN OF LINEAR EOLJATICNS
B y THE CPOLT METHCO, F454S, APRIL 196A.

BURTON S. GARBOW, CROUTC, SCLUTICK CF CCMPLEX LINEAR
EQUATIONS PY THE CRCUT METHOD, F455S, JUNE 1968.

BURTON S. GARBcw, DIAG, INTEpER-PRESERvINC CAussIAN
ELImINATICN, F456S-1, SEPTEMBER 1970.

U. MACHINE RECUIREMENTS -

12. AF OGRAmMINC LANGUAGES USED - ASSEMBLY LANGUAGE AND FCRTRAN Iv
EACH INDICATED BY A OR F IN THE IDENTIFICATION GIVEN IN ITEM 3.

13. ( A ERATING SYSTEM CR MCNITCP UNDER WI- ICH PACGRAM 15 EXECUTED -
05/360 RELEASE 19.6.

14. ANY OTHER FRCGRAmmING CR CPERATING INFORMATICN OR RESTRICTICNS -

15. NA P E AND ESTABLISHMENT OF AUTHORS -

	

CONTACT	 B. T. SMITH, PROGRAM LIBRARIAN
APPLIED MATHE M ATICS CIVISICN
ARGONNE NATIONAL LABORATCRY
9700 SCUTH CASS AVENUE
ARGONNE, ILLIKCIS 60439

IA. MATERIAL A VAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (13,629 CARDS)
ACC NOTE AND SUERCUTINE DESCRIPTIONS

17. CA TEGORY - P
KE YWORDS - MATRICF9. SIMULTANEOUS LINEAR EQUATIONS. FIGENSYSTEMS
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I. NAME OP DESIGNATION OF PROGRAM - AMDLIBGZ

2. COMPUTER FCR WHICH p RCGRAm IS CESIGNEC ANC CTFERS uPCN WHICH

IT IS OPERABLE - I8m360/75

3. DESCRIPTICN OF PROBLEM OR FUNCTION - A p DLIBGZ IS A SLESET CF THE
IBM 360 SUBROUTINE LIBRARY AT THE APPLIED MATHEMATICS DIVISION AT
ARGONNE NATICNAL LABoRAToR y .	 THIS SUBSET INCLUDES LIBRARY CATE-

GCRIES G-Z:
ICENTIFICATTCN	 CESCRIPT ION
G552S F RANF	 RANDCP NUMBER GENERATOR
J552S 11 PLOTSFLm	 CALCOmP PLOTS TO IBM 2280

J Q 52S F YCLYPLCT	 CAICCMP PLCTS
JG55S p GRAF	 PRINTS A GRAPH CF FCINTS CK LINE PRINTER
K250S Al	 COPE TO CORE CONVERSIcN
K251S A HFxINP	 HEXADECIMAL INPUT FcR p L/I PROGRAMS
K252S A HEXOUT	 HEXADECIMAL CuTPuT CCNV. PL/I PRCGRAPS
M101S F	 SCRT	 ALCEPRAIC SCRT
m15OS F CSOPT	 ALCEBRAIC SCPT
M151S 22 ANLKWIC	 KWIC SORT
m250S A	 SPALLIST	 SCUEEZES ASSEMBLER LISTING TO 8X11
N251S A ABEND	 CALLS ABEND DUMP
00525 A CLCCK	 TIME
0053S A CCPYAGn	 COPY LOAC MCCULE FRCm TAPE TC DISK
0054S A DATE	 CURRENT DATE IN FcRm pm/DD/YY
0055S A TIME	 TIME (24 HOUR CLOCK) IN EBCDIC HH.mm.SS
Z013S F	 vAR1ABLF METRIC MINIPIZATIcK
1057S 4 LcCF	 LOCATE MACHINE ADDRESSES CF VARIABLES
1071S 4 ALLCC	 AucCATE LCS FCP FcRTRAN PROGRAMS
70735 A LCSGET	 ALLCCATF LCS FOP PL/I PRCCRAMS
1074S A ANLmN p	EXPONENT + MANTISSA p ANIPLLATIvE FuNCTS.

4. METHOD CF SOLUTION -

	

S.	 RESTRICTICNS ON THE CCPPLExIT y CF THE FRCPLEP -

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PRCGRA p -

8. RELATED ANC AUXILIARY FRCGRAPS - AmCLIBAE (ACC ABSTRACT 562) AND
AmCLI FIF (Acc ABSTRACT 563)

9. STATUS - ABSTRACT FIRST CISTPIBUTEC CECEPPER 1573.
IFM360 VERSION SUBMITTED SEFTEmPFR 1572.

10. REFERENCES - B. T. SMITH, THE ANL-AMC SUBRCuTINE LIERAR y (ACC 562,
563, AND 964), ACC PROGRAMMING NOTE 73-5, SEPTEMBER 1, 1972.

ANL-AMC SYSTEM/360 LIBRARY SUBROUTINE CESCPIPTICNS:
NANCY W. CIARK, PANE, OS/360 FORTRaN IV ROUTINE TO

PRODUCE A SERIES OF RANDCM NUMBERS, G552S, JULY 1967.
NANCY CLARK, PLCTSFLM, OS/360 FCRTRAN IV ROUTINE TO
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SEQUENCES, J552S-1, DECEMBER 1970.

CYNTHIA CFAPOT, YOLYPLOT, J952S, DECEMBER 1566.
GEORGE M. HAUSER, CRAP, A PL/I PRCCECURE TO PLOT

POINTS ON A LINE PRINTER, JS555, OCTOBER 1S71.
DANIEL CARSCN, CORE IC CORE CCNVERSION, K250S-1,

FEBRUARY 1S7C.
ANTHONY J. STRECOK, HEXINP, HEXADECIMAL CCNVERSICK

FOR PL/I, K2515, APRIL 1970.
ANTHONY J. STRECOK, HEXCUT, HEXADECIMAL CUTPUT FOR

PL/I, K252S, APRIL 1970.
KATHLEEN A. PACICREK, SCRT, M101S, OCTOBER 1968.
KATHLEEN A. PACIOREK, CSORT, M1505, CCUBER 1968.
OCNALC F. JCRCAN, K. CRITZ, W. J. CCDY, AND

K. HILLSTRCM, ANL KWIC KEY WCRO IN CCNTEXT, P151S-2, PAY 1971.
ROBERT P. TANNURA, SMALLIST, 0250S, DECEMBER 19E7.
G. CLEFY, ABFNC, ABNCRPAL TERMINATION CUPP CALL FRom

FORTRAN Iv, N251S, APRIL IS, 1SE7.
G. CUFFY, CLCCK, VALUE CF CLOCK LPON CALL FRCP FCR-

TRAIN IV, 0052S, APRIL 19, 1967.
G. DUFFY, COPYA•C, COPY A LCAC MCDULE FRCP TAPE IC

nisK AND EXECUTE IT, (053S, APRIL 19, 1967.
C. J. SMITH AND w. J. CCCY, DATE, CURRENT DATE IN

GREGORIAN CALENDAR, FLRTRAN IV CALLABLE, 00545, FERRLARY 1568.
K. HIILSTROP, TIME, 24 FCUR CLOCK, FORTRAN IV

CALLABLE, (055S, FEBRUARY 197C.
JANET FERMAN, VARIABLE METRIC MINIMIZATION, 2013S,

APRIL 1SE7.
JOHN A. Of-OE, LICE, 2057S. fCTCBER IsEe.
JCHN A. OFDE, ALLCC, 2071S,`CCTOBER 15E8.
JOHN A. CHOE, PLILCS, ZG73S, CCTCPFR 1968.
K. E. HILLSTRCP, ANLMNP, ExPCNENT AND MANTISSA MANI-

PutATIoN FLNCTICKS, 2074S, JULY 1971.

MACHINE REGuIREMENTS -

12. PROG R A M MING LANGUAGES USED - ASSEMBLY LANGUAGE, FCRTRAN IV, ANC
RL/I EACH INCICATEC BY A, F CR P IN THE ICENTIFICATICN GIVEN IN
ITEM 3 ABCVE.

11. r PERATING SYSTEM CR mCNITCR UNDER WHICH PROGRAM IS EXECUTED -
PS/3E0 RELEASE 19.6.

14. ANY cTHER FEOGRA p PINC CR CPERATING INFORMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTFCRS -

	

CONTACT	 B. T. SMITH, PROGRAM LIBRARIAN
APPLIED MATHE M ATICS CIVISION
ARGCNNE NATIONAL LABCRATCRY
9 700 SCUTH (ASS AVENUE
ARGONNE, ILLINCIS	 60439
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16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (2e66 CARDS)
ACC NOTE AND SUBROUTINE CESCRIPTICKS

17. CATEGORY - P
KEYWCROS - GRAPHS, INPUT CAT, OUTPUT ChTA, UTILITY ROUTINES
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1. NA ME OR DESIGNATION CF PROGRAM - INCITE

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT 15 OPERA3LE - 16M360

3. DESCRIPTION OF PROBLEM OR FUNCTION - INCITE GENERATES ENERGY-
DEPENDENT THERMAL NEUTRON SPECTRA AND APPROPRIATE AvFF AGE MUL T

GRTU P CROSS SECTIONS USING ARBITRARY SCATTERING KERNELS. THE
PHYSICAL MODEL IS A HOMOGENEOUS, CRITICAL, ONE-ONEN c IONAL BAS=

SLAB CORE.

4. P ETNCC OF SOLUTION - THE PROGRAM EMPLOYS 4 NORMLLIZEC GAUSS-SEIDEL
ITERATION TECHNIQUE TO SOLVE THE ENERGY-DEPP, DENT INTFc,R AL FORM OF
THE 6-1 APPROXIMATION TO THE BOLTZMANN TRANSPrF T EQUATION.

5. RESTRICTIONS UN THE COMPLEXITY CF THE PROILEm - A MAX I mU m O P 101
FINE ENERGY PuINTS AND SO BROAD GROUPS IS PERMITTED. A LIBRARY
TAPE CONTAINING THE APPROPRIATE ABSCRPT ION AND SCATTEF ING CROSS
SECTIONS AT THESE ENE R GY POINTS IS REQUIRED.

b. TYPICAL RUNNING TIME - THE P UNNING TIME FOR A TYPICAL PROBLEM ON
THE IBM360 IS NORMALLY LESS THAN 15 SECONDS.

7. UNUSUAL FEATURES OF THE PRoGRAm -

R. RELATED AND AUXILIARY PROGRAMS - L IRMO!), AN AUXILIARY PROGR A m FOR
mOlIF ICATI TM OR CRF.ATIoN OF INCITE CROSS SECT ION CATA L TBRAR
THE CURRENT MASTER LIBRARY IS FOR THE ENERGY P ANGE 0.0 TO 2.38 CV.

5• STATUS - ABSTRACT FIRST CISTR !BUTE ,: J A NU*RY 1914.
I8M360 VeR SION SUBMITTED JANUARY 1573, SAMPLE PROBLEm

EXECUTED BY ACC FFNR(JA R Y 1974.

10. R E F ERENCES - R. L. CuP TT S AND R. A. GRI mESEY, INCITE - A
FoRTRAN-IV wRoGRAm TO GENERATE TH P RmAL NEUTRON SPECIE 410 MULTI -
GR)UP CONSTANTS USING ARBITRARY SCATTERING KERNELS, IN-1067,
NOVEMBER 1,,o7.

U. MACHINE REQUIREMENTS - APPROXI M ATELY 300K CYTFS C P CCPE mcmOPY,

ONE CROSS SECTION LIBRARY  TAPE, AND THREE I /L SCRATCH UNITS ARk
R EQUIRED FOR EXECUT trN.

P. PROGRAMMING LANUAG 1: USED - FORTRAN IV

13. OPERA TI 4G SYSTEM LIR MONT TC P UNDER WI- ICH PROGRAM IS EXECuT Pc -

OS/360.

14. ANY JTHER PRJGRAMAING OP CPEPAT I NG INFC P MAT ICN OR RESTRIC T I ONS -

15. (AE AND EST ABL ISHMENT	 F AUTHORS -
1.(•	 CURTIS AND R. A. GRImESCY
AEROJET NUCLEAR CimPANY
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15. NAME AND ESTABLISHMENT OF AUTHCP(S) (CONTINUED)
P. O. BOX 1845
IDAHO FALLS, IDAHO 83401

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (2022 CARCS)
SAMPLE PROBLEM (26 CARDS)
CCNTROL INFORMATION (JCL 29 CARDS)
LIBRARY (569 BLOCKS OF VARIABLE-SI2EC BINARY RECORDS)
SAMPLE PROBLEM OUTPUT (37 PAGES)
REFERENCE REPORT

02/74

17. CATEGORY - B
KEYWORDS - THERMAL SPECTRA, MULTIGROUP CROSS SECTIONS, LIBRARIES,

INELASTIC SCATTERING KERNELS, THFRmALIZATION
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1. NAME OR DESICNA T IC N CF PPCGPAM - RESPCNC

• CCMPUTE P FrE WHICH PRCGRAm IS DESIGNED AND CTFERS ECU\ WHICH
IT IS OPERABLE - 1E4(0360/370

OESCRIPTICN CF oRreLEr OR RuncTich - RESEcnC CALCULATES TEE RELA-

TIVE ENERGY ABSCRPTICN CF A SmALL REGICN CF IRE mATEFIAL IN A

LARGE FirD y CF ANOTHER MATERIAL ExPCSEC IC GA M MA- OR x-PACIATION.

4. PETFcn CF SCL(JTION - THE RELATIvF ENERGY ABSCRBEC BY THE SMALL
PEGION FROM ENERGETIC ELECTPCNS PRCCUCEC IN THE SURRCU N DING MEDIUM
ANC THE RELATIVE ENERGY ABSORBED FROM THE ELECTRCKS FRCCUCEC
WITHIN THE PEGICK ARE CALCULATEC AS A FUNCTICN OF PHOTON ENERGY
ANC COmBINEC BY THE METHOP OF T. F. PURL IN. THIS ENERCY-CEPENDENT
RESPCNSF FUNCTION IS AVERAGED OVER AN INPUT PHCTCN SPECTRUM.

S. PFSTRICTICAS ON THE COMPLEXITY CF THE FPCFLER - TFE EKEPCY 171v1-
SIGN IS INTO 100 EQUAL INTERVALS. rNLY 2 REGIONS MAY BE SPECI-
FIED.

N. TYPICAL RUNNING TIME - 14 SECONDS PER CASE ARE PECUIRED.

7. UNUSUAL FEATURES CF THE PRCGRAM - PESPCNC IS SPECIFICALLY INTENDED
ErR CALCUICTING THE CORRECTION FACTOR FOR THERMCLuMINESCFNT CCSI-
mETERS (TLC) IN CISSIMILAR MECIUm.

R. RELATED ANC AUXILIARY PROGRAMS -

S. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMFER 1971.
Iem360 VERSION SUBMI T TED SEPTEMBER 1972, SAMPLE PROBLEM

EXECUTED er ACC.

10. REFERENCES - R. J. TUTTLE, MEASLREmENTS CF GAMMA-PAY HEATING ev
TH E R POLU m INESCENT COSIRETERS, 1I-707-140-022, M AY 1972.

T. E. BUFLIN, FACIATICN DCSImETPY, ACE. I, F. 331,
FRANK H. ATTIx ANC WILLIAM C. ROESCH, EDITORS, ACADEMIC PRESS,
NEW YORK, 19611.

11. mA CFINE REOUIRFMENTS - 84K MEMORY

U. PROGRAMMING LANGUAGE LSED - FCRTRAK Iv (F0

13. OP ERA TING SYSTEM CR MCNITCR URGER WI- ICI- PRCGRAm Is ExECuTEc
OS/360.

14. ANY CTHFR FRCGRAmMING CR OPERATING INFCRmATICN OR RESTRICTIONS -

IS . AtmE AND ESTAFLISFMENT OF ALTHOR -
R. J. TUTTLE
ATOMICS INTERNATIONAL
P. C. FCx 309
CANCGA PARK, CALIFCPKIA 91304
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16. MATERIAL AVAILABLE -
SPURGE CECK (266 CARDS)
SA M PLE PPC8LEM (2C7 CARDS)
SAMPLE PRCRLEM CUTPUT 110 PAGES/
REFERENCE REPORT, TI-707-140-022

17. CATEGORY - C
KE y wOROS - DCSE RATES, GA M MA RACIATICN, HEATING
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1. NAME OR CESICNAT ION OF PROGRAM - 3c8

2. COMPUTE R FCP WHICH PROGRAM IS DESIGNED AND CTHER r LFCN WHICH

IT IS OPE R ABLE - UNIVAC1108, 100360

3. DESCRIPTIO N OF PROBLEM OR FUNCTION - 308 IS A THREE-DIMENSIONAL

(X-Y-2,1E -THETA-I,TRIANGULA R -1) PULTICRCUP CIFFUSICN COCE FOR USE
IN DETAILED FAST-REACTCR CRITICALITY ANC BURNuP ANALYSIS.	 THE
CCDE CAN EE USED TC -

(A) COMPUTE KEFF AND PERECRP CRITICALITY SEARCHES CN TIME
ABScRPTION, REACTOR CCmPOSITICN, AND PEACICR CIPENSICNS BY
MEANS CF EITHER A FLUX OR AN ACJCINT MODEL,

(8) CCmFUTE MATERIAL BuRNuP USING A FLExIPLE mAIFFIAL SHUFFLING
SCHEME, AND

(C) CC m FuTE FLUX DISTRIBUTIONS FCR AN ARBITRARY EXTRANEOUS
SOURCE.

4. METHOD OF SOLUTICN - E1GENVALUES ARE CCPPuTEC BY STANCARC SOURCE-
ITERATION TECHNIQUES. GPCUP REBALANCING AND SUCCESSIVE CVERRE-
LAxATICN WITH LIKE INvERSIGN APE USED TC ACCELERATE CONVERGENCE.
ADJOINI SOLUTIONS ARE CBTAIKEC BY INVERTIKC TFE INPUT cATA AND
REDEFINING THE SOURCE TERMS.	 MATERIAL BURNuP IS B y REACTOR /CNE.
THE BuRNuP RATE IS CETERmINEC BY THE ZONE AND ENERGY-AVERAGED
CROSS SFCTICNS WHICH ARE RECOPPUTEC AFTER EACH TIME-STEP. THE
ISOTOPIC CHAINS, WHICH CAN CONTAIN ANY NUMBER CF ISCTCPES ARE
FcRmED BY THE USER.	 THE CODE DOES NCI CONTAIN BUILT-IN OR INTER-
NAL CHAINS.

5. RFSTRICTICKS ON TM)- CCPPLEXITY OF TFE PROBLEM - SINCE VARIABLE
CImENSIONING IS EMPLOYED, NC SIMPLE PCUNCS CAN BE STATED.

E. TYPICAL RUNNING TIME - A KEFF CALCULATION WITH A 20 x 20 X 20 MESH
USING 2 ENE R GY GROUPS REQUIRES APPROXIMATELY 30 MINUTES CA. A
UNIvACITOR.	 EACH SUCCESSIVE puRNuP TI M E-STEP TAKES ABOUT A QUAR-
TER IF THE ABOVE TIME.	 ON AN IBP360/195 CO m RILATICN AND LINK EDIT
R ECUIR E APCuT 1 MINUTE AND EXECUTION ABCUT 7 MINUTES FCP THE
SAMPLE PROPLE m WITH 10 X 10 X 10 PESF USING 2 ZONES AND 2 ENERGY
CROUPS.

7. uNuSuAL F EATURES CF THE FRCGFAm - TFE INPUT DATA ARE ARRANGED SO
THF CODE CAN BE (uSED EASILY FIR KEFF AND SEA R CF CALCULATIONS WITH-
OUT eu R nENINC THE USE° WITH RuRNuP PARAMETERS.

9 . E tLATED AND AUXILIA E Y PRCGRAms - THE FCRwAT CF THE INPUT DATA
( E . C. CPCSS SECTIONS, GEOMETRY, AND COPPCSITICN SPECIFICATIONS)
IS Comp ATIBLE WITH THE CNE- ANC TwC-CIPENSIONAL TRAKSPCPT CODES
DTF4 (ACC ABSTRACT 2C c l AND 2nE (ACC ABSTRACT 173), THE PERTuREA-
TicK CODE PE R TS, T HE ONE-DI M ENSIO NA L CROSS SECTICN GENERATING CODE
111( (Arc ABSTRACT 374), AND THE TwC-DIMENSIONAL CIFFuSICK BuRNuP

CCDE 208 (ACC ABSTRACT 325). ALL Six CCDES LSE THE SAME INPUT
m1CULE.
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9. sTATus - ABSTRACT FIRST DISTRIBUTED CECEmBER 1973.
UNIVAC1108 vERSICN SUBMITTED CCTCBER 1972.
IPm360 VERSION SUBMITTED JULY 1973, SAMPLE PROBLEM EXE-

CUTED B y ACC.

10	 REFERENCES - R. W. HARDIE AND W. W. LITTLE, JR., 3CB, A THREE-
DIMENSIONAL DIFFUSION THEORY euRNuP CCCE, PNwL-1264, MARCH 1970.

K. D. LATHRDP, DTF-IV, A ECRTRAN-TV PPCCRAm FcR SOLV-
ING THE muLTIGRou p TRANs p CRT EQUATION WITH ANISUIRCPIC SCATTERING,
LA-3373, JULY 15, 1965.

20F, A TWO-DIMENSIONAL TRANSPORT CCCE, CFvELCPEC AT
THE LOS ALAPCS SCIENTIFIC LAPCRATCR y , (UNPUBLISHED).

P. W. HARDIE AN[ W. W. LITTLE, JR., PERT-v, A TWO-
DIMENSIONAL PERTURBATION CODE FOR FAST REACTOR ANALYSIS, BNwl-
1162, SEPTEMBER 1969.

R. W. HARDIE AND W. W. LITTLE, JR., 1Cx, A CNE-
DIMENSIONAL DIFFuSICK CODE FOR GENERATING EFFECTIVE NUCLEAR CRCSS
SECTIONS, BNwL-954, MARCH 1969.

W. W. LITTLE, JP. AND R. W. HARDIE, 208 USERS MANUAL
REVISICN 1, PNwL-831, REV. 1, FEBRUARY 1969.

NTRAN DESCRIPTION, EXCERPT FROM uNivAC1107 FcRTRAN Iv
MANUAL, UP-3569, REV. 1.

ETIPE,ETIMEF,SETCR DESCRIPTIONS, EXCERPT FROM
CSCxRJE/CRJE REFERENCE, VOL. 2, LIBRARY ELEMENTS, F00003-02-00,
APRIL 1971.

11. MACHINE REQUIREMENTS - 65K WORD MEMORY AND 11 PERIPHERAL STORAGE
DEVICES (uNIVAC1108), 500K BYTES AND SAME NUMBER OF MASS STORAGE
UNITS (IBP360)

12. PROGRAM M ING LANGUAGE uSEC - FORTRAN Iv

1 1 . np ERATING SYSTEM OR MONITOR LNDER WHICH PROGRAM IS EXECUTED -
EXFC-8 (UNIvAC1108), 05/360 (18m360).

14. ANY OTHER PROGRAMMING OR OPERATING INFoR p ATICK CR RESTRICTIONS -
DUE TO DIFFERENCES IN WORD SIZE, THE IBM VERSION USES DOUBLE PRE-
CISION.	 IN ADDITION, CERTAIN I/O ROUTINES FROM THE LNIvAC LIBRARY
HAD TO BE WRITTEN IN FORTRAN FOR THE IBM VERSION.

15. NAME AND ESTABLISHMENT OF AUTHCRS -
1108	 P. W. HARDTE AND W. W. LITTLE, JR.

HANFORD ENGINEERING CEVELCP P ENT LABORATORY
WESTINGHOUSE HANFC P C COMPANY
F. C. BCx 1970
RICHLANC, wASHINGTCN 99352

360
	

W. MROZ
APPLIED MATHEMATICS DIVISION
ARGONNE NATIONAL LABORATORY
9700 SOUTH CASS AVENUE
ARGONNE, IttINCIS	 60439
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mATEFIAL AvAILABLE - PAGKETIC TAPE TpAnsmiTTAL
sco R rE DECKS (1108-2 q 71 cA R DS, 36C-16C4 CARDS)
SAPPLE cPcBLEmS (1108-76 (ARCS, 360-76 CARDS)
CONTROL INroP p ATION (JCL 360-30 cAp0s)
REFERENCE REPCPT, 8NwL-1264, ANC EXCERPTS

IL CATEGO R Y - D
xE y hoPOS - 3-DImEKSI1NAL, x-Y-Z, 1-THETA-Z, TRIAnGLLAR-Z,

GROUP DIFELSICN, FAST PEACTCPS, CRITICALITY, PuPNup,
DTF4 CODES, ?OF CCCES, PEFT5 CCDES, lEx C1O6S, 2ce
cCOES
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1. NAME OR DESIGNATION GE PROGRAM - BEHAVE2

2. COMPUTER FIR WHICH PROGRAM IS CESICNED AND CTEERS UPON Wt-ICE
IT IS OPERABLE - (3E63!

3. DESCRIPTION CF PRDPLE m CR FUKCTICN - PEEAVE2 CALCULATES TEE PCSI-
TION IN SPACE OF CLACCING, FUEL, AND VOIDAGE IN AN CFERATING OXIDE
FUEI PIN w1TH UNFAILEC cLAcrING.	 AXIAL SYMMETRY IS ASSUmEC
THRoUGHOuT THF PRCGkAm.	 ALSC CALCULATED APE STRESS, STRAIN, CIS-
PLACEMENT, AND TEMPERATURE FIELDS. 	 INFLUENTIAL PROCESSES SImU-
LATEC INCLUDE CRACKING OF FUEL, EILATATICK CF FUEL ANC CLACCINC
WE TO IRRADIATION EFFECTS ANC THERMAL EXPANSICA, FUEL CENSIFICA-
TICN BY BOTH STRESS- AND DIFFUSION-CCNTROLLED PROCESSES, AXIAL
SLIPPAGE OR LICKING AT THE FUEL-CLADDING INTERFACE CNC AXIAL FLCw
C F FuFL.

4•	 METHOD CF SOLUTION - THE FINITE-ELEMENT mETECC IS USEC IN THE
CLADDING AND OUTER FUEL ZONES. DIS P LACE mENT CCPFATIEILITY IS
MAINTAINED AXIALLY AS wELL AS RACIALLY BETWEEN ADJACENT ELEMENTS.
CIRCULAR CYLINDRICAL RING ELEMENTS WITH THREE DECREES CF FREEDOM
ARE USED IN THE FUEL AND CLADDING. NO RELATIVE SHEAR DEFCRNATICN
IS PERMITTED BETWEEN RING ELEMENTS, PUT A SPECIAL SHEAR ELEMENT
AT THE FUEL-CLADDING INTERFACE PERMITS RELATIVE SLIPPACE CR PRO-
CLCES FRICTION-INDUCED FUEL PELLET LOCKING.	 AN INTERIOR INvISCID
FUEL ZONE INTERACTS wITH THE CUTER, ST R LCTURAL FUEL ZONE AS A CON-
STANT PRESSURE BOUNCARY CONDITION.	 WITHIN THE INVISEIC 70NE,
AXIAL TRANSFER nF FUEL BY A FLCw PRCCESS OCCURS UNDER CERTAIN CON-
DITIONS.	 SWELLING OF FUEL AND CLACCING AND FISSION CAS RELEASES
ARE REPRESENTED BY EMPIRICALLY DERIVEC MODELS.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - THE FPCCRAM IS
DI M ENSIONED FOR A MAXIMUM um STRUCTURE AS DEFINED BELOW -

CLADDING DIVIDED RACIALLY INTO 10 RINGS,
OUTER (STRUCTURAL) FUEL ZONE DIVICEC RACIALLY [ATE 10 RINGS,
MIDDLE INCNTRANSPCPT/ FUEL REGION CIVICED RADIALLY INTO 10

RINGS,
INN c k ( T R ANSPORT) FUEL REGION ClvIDED RACIALLN WIC 10 RINGS,
FUEL AND CLADDING DIVIDED AXIALLY INTO 5 SECTIONS.

6. TYPICAL RUNNING TIME - A PROBLEM EMPLOYING THE MAXIMUM GRID STRUC-
TURE IN THE FUEL, 2 RINGS IN THE CLACCINC, ANC ?7 TIME-STEPS
REQUIRES ABOUT 13 MINUTES OF GE635 PRCCESSCR TIME.

7. UNUSUAL FEATURES CF THE PROGRAM -
(A) AXIALLY INTERACTIVE EFFECTS ARE CALCULATEC.
(B) CRACKS ARE REPRESENTED AS A CONTINUUM, PRODUCING ZERC

STRESS NCRmAL TO THE CRACK PLANE. CRACKING CCCURS UNDER
ANY POSITIVE STRESS NORMAL TO INC POSSIBLE DIRECTIO N S CF
CRACKING, (R,JHETA) AND IR,Z1 PLANES.

(C) RAPID CLCSuRE CF THE FUEL-CLACCINC GAP IS ASSUMED, PER-
MITTED BY IMMEDIATE CRACKING CF THE FUEL AT THE FIRST
APPLICATICN OF POWER.
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1. UNUSUAL FEATURES OF THE PROGRAM (CONTINUED)
101 FUEL IS DIVIDED INTC TWO PHENCPENOLOGICAL ZONES, THE INNER

ZONE BEING MADE UP OF TWO REGIONS. ECINCARIES BETWEEN THE
ZONES AND REGICNS ARE CEFINEC BY TIME-TEMPERATURE RELA-
TICNS AND MOVE IN SPACE AS A FUNCTION CF TIME.	 CRACK CLO-

SURE IS ASSUMED IN THE INNER ZONE.
1E) THE NODAL GRID IS RECEFINED IN THE RADIAL DIRECTION EVERY

TIME-STEP BY AVERAGING CCKDITICNS FRCP THE CLC CRTC. 	 A

FINE GRID IS ImPCSEC IN REGIONS OF RAPIDLY CHANGING PRO-
PERTIES.

A. RELATED AND AUXILIARY PROGRAMS -

R. STATUS - ABSTRACT FIRST DISTRIBUTED CECEPEER 1973.
GE635 VERSION SUBMITTED OCTOBER 1972.

10. REFERENCES - S. OLCBEFG, JR., BEHAVE-2, OXIDE FUEL PERFORMANCE
CODE IN TWO SPATIAL DIMENSIONS AND TIME, GEAP-137138, FEBRUARY
1972.

LLINx DESCRIPTICN, GE NOTE, EN9o, PPS. 3-18, 7-1
THROUGH 7-5, 1972.

IL MACHINE RFCUIREMENTS - 41K FAST MEMORY

12. P p oG p AmmING LANGUACF USED - FORTRAN IV

13. cPERATING SYSTEM OP MONITOR UNDER WHICH p RcGRAM IS ExECuTEC -
GECOS III, SAL-3.

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATION CR RESTRICT ICNS -

IL NAME AND ESTABLISHMENT OF AUTHOR -
S. OLOBERG, JR.
BREECER REACTOR DEPARTMENT
GENERAL ELECTRIC COMPANY
310 CEGuIGNE DRIVE
SUNNYVALE, CALIFCRNIA 94086

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL

SOuRCF UDC (626P CARDS)
SAMPLE PROBLEM (37 CARDS)
CONTROL INFORmATICK (129 (ARCS)
SAMPLE PROBLEM OUTPUT (36 SELECTEC PAGES)
R E F ERENCE REPORT AND GE NCTE

IL CA TEGORY - I
KEYWORDS - FUEL ELEMENTS, STRESSES, CLADDING. THERMAL EXPANSION,

FINITE—ELEMENT
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1. NAME OR DESIGNATIO N OF PROGRAM - vIEwPIN

2. COMPUTER FOR WHICH PROGRAM IS CESIGNE0 AND OTHERS UPON WHICH

IT IS OPERABLE - IBM3tC

3. DESCRIPTION CF PRCBLEM CR FUNCTICN - THE PROGRAM CALCULATES VIEW
FACTORS FOR CYLINDRICAL PINS wHENEVER THE PROBLEM CAN BE
REPRESENTEC TwC-DIMENSICNALLY.

4. METHOD OF SOLUTION - THE PRCGRAM USES A MAXIMUM CF TWC SHADOWING
PINS AND PERFORMS A SINGLE INTEGRATION.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - THE LENGTH OF
THE CYLINDRICAL PINS CF THE PHYSICAL PROBLEM MUST BE MUCH
GREATER THAN THE DIAMETER OF ANY CF THE PINS.

6. TYPICAL RUNNING TIME - THE CCOE WILL CALCULATE FOUR VIEW FACTORS
PER SECOND WITH AN ACCURACY EXCEECING 0.01%, CN THE IBM 360/75.

7. LJINLSuAL FEATURES CF THE PRCGRAm - A RENORMALIZATICN PROCEDURE
IS PROVIDEC BY THE COCE.

8. RELATEC ANC AUXILIARY PRCGRAmS - RADHT, A ROUTINE FOR COMPUTING
RADIATION HEAT TRANSFER IN THE BwR-FLECHT ROC BUNDLE

9. STATUS - ABSTRACT FIRST DISTRIBUTEC CECEmBER 1572.
IBM360 VERSION SUBmITTEC OCTCBER 1972, SAMPLE PROBLEM

EXECUTED BY ACC.

10. REFERENCE - G. L. SINGER, VIEwPIN, A FORTRAN PROGRAM TO CALCULATE
VIEW FACTORS FOR CYLINDRICAL PINS, ANCR-1054, PARCH 1972.

11. MACHINE REQUIREMENTS - 50K BYTES

12. PRCGRAmmING LANGUAGE USED - FORTRAN lv

13. OPERATING SYSTEM OR MONITOR UNDER Yo-ICH PROGRAM IS EXECuTEC -
CS/360.

14. ANY OTHER PROGRAMMING Ok OPERATING INFCRMATICN CR RESTRICTIONS -

15. NAmF AND ESTABLISHMENT OF AUTHOR -
G. L. SINGER
AEROJET NUCLEAR COMPANY
P. C. BOX 1845
IDAHC FALLS, IDAHO 	 83401

16. MATERIAL AYAILABLF - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (550 CARDS)
SAMPLE PROBLEM (106 CARDS)
CONTROL INFORMATION (JCL 9 CARCS)
LOAD MODULE PROLIPC (25 BLOCKS)
REFERENCE REPCPT



1041

ACE APSTPACT 569	 -2-
	

11/73

IL CATEGORY - J
KEYWORDS - FUEL ELEMENTS, CYLINDERS, RADIATIOK EFFECTS, 2-DIMEN-

SICNAL, RACHT CCCES
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1. NAME OR DESIGNATICN OF PROGRAM - STRIPE(M0650)

2. CCmPUTER FCR WHICH PRCCRAm IS DESIGNEC AND OTHERS UPON WHICH
IT IS OPERABLE - cnc66c0

3. DESCR1PTICN CF PRCBLEM CR FUNCTION - STRIPE EXAMINES THE DEFORMA-
TIONS IMPOSED ON THE CLADDING CF CYLINDRICAL FUEL ELEMENTS DUE TO
DIFFERENTIAL THERMAL EXPANSIONS DURING ABRUPT POWER INCREASES.
THE TITLE IS TAKEN FRCP STRESSES AND CRACKING IN PELLETS. 	 THE
CALCULATICNAL MODEL INCLUDES EFFECTS CF PELLET CRACKING, THE CCN-
STRAINT OF SYSTEM PRESSURE AND CLADDING, COMPRESSIVE PLASTIC FLCw
IN THE FUEL AND THE TEMPERATURE DEPENDENCE OF MATERIAL PROPERTIES.

4. WETHCO CF SOLUTION - THICK-WALLED INTEGRAL SCLLTIONS ARE USED FCR
VARIOUS REGICNS OF THE FUEL PELLETS AND CLADDING. 	 TRAPEZCICAL
INTEGRATION IS USED IN FINITE-DIFFERENCE ECUATICKS IC ARFRCXImATE
THESE INTEGRALS THAT RESULT IN CESCRIBINC DIFFERENTIAL THERMAL
EXPANSION.	 THE METHOD OF BISECTICK ITERATION SCHEME IS USEC TC
S(WvE A PAIR OF NONLINEAR ALGEBRAIC-INTEGRAL EQUATIONS TO DETER-
MINE THE DEPTH OF CRACKING.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PRCBLEm - MAXIMA OF -
100 RADIAL SECTIONS IN THE FUEL FCR THE CCMPuTING GRID
5C RADIAL SECTIONS IN THE CLAD FCR THE CCmPuTIKC GRID

ELASTIC-PERFECTLY PLASTIC PROPERTIES ARE USED FCR BOTH THE PELLET
AND CLAD.

6. TYPICAL RUNNING TIME - RUNNING TIME IS TYPICALLY ABOUT 5 SECCNCS
PER CASE.	 IF PLASTIC FLCw OR CLAD YIELDING CALCULATIONS ARE
REQUIRED, THE COMPUTER TIME INCREASES TO ABOUT 30 SECCNDS PER
CASE.

7. UNUSUAL FEATURES OF THE PRoGRAm - STRIPE DETERMINES THE DEPTH CF
RADIAL CRACKING AND ITS EFFECTS ON PELLET EXPANSION. 	 IT ACCCLATS
FOR A PLASTIC INNER ZONE IN THE FUEL PELLET AS WELL AS YIELDING OF
THE CLADDING. SEVERAL AXIAL RESTRAINT OPTIONS SUCH AS PLANE
STRAIN OR PLANE STRESS ARE AVAILABLE.

8. RELATED AND AUXILIARY PROGRAMS - ESSENTIAL TEMPERATURE PROFILES
MAY BE OBTAINED FRCM CUTPUT CF THE PRCCRAP FICRO (ACC ABSTRACT
272), WHICH SOLVES THE RADIAL HEAT CCNDUCTION PRCeLEm FOR c y LIN-
OPICAL FUEL ELEMENTS, USING A TEMPERATURE VARYING THERMAL CONDUC-
TIVITY FOR OXIDE FUELS. STRIPE USES THE BETTIS ENVIRONMENTAL ROU-
TINES (ACC ABSTRACT 47E).

9. STATUS - ABSTRACT FIRST DISTRIBUTEC DECEMBER 1973.
CDC6600 VERSION SUBMITTED NOVEMBER 1972.

10. R EFERENCES - W. J. C i OCNNELL, W. G. CLARKE, AND W. R. CAMPBELL, AN
ANALYSIS OF TRANSIENT CLAD STRAINS IN CYLINDRICAL FUEL ELEMENTS
INCLUDING THE EFFECTS CF NICE PELLET CRACKING (STRIPE),
NAPO-TM-652, FEBuRARY 197C.
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REFERENCES ICCKTINUEC)
C. J. PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS

ENVIRONMENT A L REPORT, hAPO-Tm-668, JANuARV 1967.

11. MACHINE REGUIRE m ENTS - 45,00D OCTAL LCCATIONS CF CENTRAL MEMORY

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

IL OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAm IS EXECUTED -
SCOPE 3.1.

IA. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTICKS -

IS. NAME AND ESTABLISHMENT OF AUTHORS -
W. J. O'DONNELL
O'CONNELL ANC ASSOCIATES, INC.
5100 CENTRE AVENUE
PITTSBURGH, PENNSYLVANIA 15232
W. G. CLARKE ANC W. R. CAMPBELL
BETTIS ATOMIC POWER LABCRATCRY
WESTINGRCUSE ELECTRIC CCRPORATION
P. C. BCx 79
WEST MIFFLIN, PENNSYLVANIA 15122

U. MATERIAL AVAILABLE - RESTRICTEC CISTRIBuTicN
SOURCE DICK (987 CARDS)
SAMPLE FPCBLEM (114 CARCS)
REFERENCE REPORT, hAPC-TM-652

17. CATEGDRY - I
KEYWORDS - CEFORmATICN, CYLINCERS, FUEL ELEMENTS, CLACOING, THER-

MAL EXPANSION, STRESSES
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1. NAME OR DESIGNATION OF PROGRAM - CHECK3/RIGEL3

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTFERS UPC N WHICH
IT IS OPERABLE - CDC6600, I8M360

3. DESCRIPTION CF PROBLEM OR FUNCTION - THESE PRCCRAMS ARE USEC TO

PROCESS ENCF/B VERSION III DATA. 	 IN ADDITION, THE C006600 PRO-
GRAMS WILL PROCESS ENDE/B VERSION IV DATA. CFECK3 CHECKS THAT THE
ENDF/B TAPES ARE IN PROPER FORMAT AND ALL FIELDS ARE WITHIN SPECI-
FIED LIMITS, RATHER THAN THE PHYSICS OF THE DATA LIBRARY. ANGULAR
DISTRIBUTIONS RECCKSTRUCTED FRCP( LEOENCRE COEFFICIENTS ARE EVERY-
WHERE POSITIVE. RIGEL3 WILL PERFORM ANY OR ALL CF THE FOLLCWING
OPERATIONS - SELECTIVELY RETRIEVE ENCF/B DATA CN FROM I TO S
ENDF/B TAPES, MERGE RETRIEVED ENDF/B DATA CNTC FROM 1 IC 8 ENCF/B
RESULT TAPES, CHANCE TAPE ARRANGEMENT IFRCM STANDARD TO ALTERNATE
OR VICE-VERSA) AND CHANGE TAPE MCCE.

4. METHOD OF SOLUTION - IN CHECK3 MOST DATA ARE SUBMITTED TO RANGE
LIMIT CHECKS TO INSURE THE STRUCTURE AGREES WITH ENDF/B-CEFINED
SPECIFICATIONS.	 THE DEVIANT POINT CHECK (DETECTICN CF MISPUNCHED
VALUES) IS ACCCMPLISHED BY SEQUENTIALLY CHECKING FIVE DATA POINTS,
TWO POINTS ON EITHER SIDE OF THE PCINT UNDER SCRUTINY, FORWARD
EXTRAPOLATION ON THE FIRST TWO POINTS, REVERSE EXTRAPOLATION CN
THE FOURTH AND FIFTH, ANC INTERPOLATIONS BETWEEN THE SECOND ANC
FOURTH POINTS.	 IF THE THIRD POINT DCES NOT FALL WITHIN THE RANGE
DE THE VALUES CALCULATED BY EXTRAPOLATIONS AND INTERPOLATION, THE
VALUE IS LISTED AS DEVIANT.	 IN ESSENCE, THE ABOVE PROCEDURE MERE-
LY SIMULATES A CHECKING CF GRAPHICAL DATA BY EYE. CHECKING CF
LEGENDRE COEFFICIENTS FOR FEASIBILITY AND POSITRITY IS ACCO M-
PLISHED BY OCNVERTING THE COEFFICIENTS IC MOMENTS, CHECKING
WHETHER MOMENTS ARE PHYSICALLY POSSIBLE AND TESTING WHETHER THE
LEGENDRE ExPANSICN IS NEGATIVE WITHIN THE INTERVAL -1 TO 1 BY THE
STURm SEQuENCE METHOD.	 IF THE LEGEKCRE ExPANSICN IS NEGATIVE, IT
IS DEFINED OVER THE NEGATIVE REGION(S) AND INTEGRATED, THUS DETER-
MINING THE TCTAL NEGATIVE PROBABILITY.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - IN CHECK3 CORRECT
STRUCTURE OF THE DATA TAPE IS ASSUMEC ANC MINOR ANOMALIES ARE
NOTED. COMMON AND MAJOR IRREGULARITIES CAUSE TERMINATION CF EXE-
CUTICN ACCOMPANIED BY A CORE CUMP.

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES CF THE PRCGRAM - IN CHECK3 THERE ARE TWO OUTPUT
OPTIONS - (A) LONG FORM, WHICH LISTS EACH CARD IMAGE AS WELL AS
THE A NOMALIES ENCCuNTEREC, ANC (B) SHORT FORM, WHICH LISTS CNLY
THE ANOMALIES ENCOUNTERED BY THE PRCCRAM (MINIMUM OUTPUT OPTION).

8. RELATED ANC AUXILIARY PROGRAMS -

S.	 STATUS- ABSTRACT FlkST DISTRIBUTED DECEMBER 1S71.
CCC6600 VERSIONS OF CHECK3 ANC RIGEL3 SLBMITTED AUGUST
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9. STATUS (CONTINUED/
1972.

IPM260 VERSION OF FIGEL3 SLB m ITTED JUKE 1972.

10. REFERENCE - NATICKAI NEUTRON (ROSS SECTION CENTER, DESCRIPTION OF
THF ENOF/B PROCESSING CODES AND RETRIEVAL SUORCUTINES, BKL-50300
IEKOF-110), SEPTEMBER 1967, REVISED APRIL 1969, REVISED SEPTEMOER
1970, REVISEE JOKE 1971.

11. MACHINE RECUIkEmENTS - FUR CFECK3 2 SCRATCH DEVICES

H. PROGRAmMING LANGUAGE USEC - FORTRAN IV

13. OPERATING SYSTEM Ck MCNITCR UNDER WI-IC)- PRCGRAM IS EXECUTED -
SCO R E I(EICE6C0), OS/36C (IBM160).

14. ANY OTHER PROGRAMMING cR cPERATING INFCRMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF ALTHORS -
6600	 COELLI CZER

NATIONAL NELTREN CRESS SECTION CENTEF
RkuOKHAVEN NATIONAL LABORATORY
UPTON, LCNG ISLANC, NEW YCkK	 11973

360	 E. M. PENNINGTON
APPLIED PFYSICS CIVISIEN
APGCNNE NATIONAL LABORATORY
9700 SOUTH CASS AVFNUE
ARGCKKE, ILLINCIS	 60439

16. .ATERIAL AVAILABLE - MAGNETIC TAPE TRAKSOITTAL
SCURCE DECKS (CFECK3 6600-1455 CAPES, FIGEL3 6600-2125 CARCS,

360-2121 CARDS)
REFERENCE REPORT

H. CATEGORY - m

KEYWORDS - DATA PROCESSING, CROSS SECTICNS, GRAPHS, INPUT CATA,
ENDF/B, LIORARIES, MAINTENANCE, RETRIEVAL
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1. NAME OR DESIGNATIC N CF PRCGROM - xLACS

2. COMPUTER FOR WHICH PRCGRAM IS CEcIGNEC AND OTHERS UPCN WHICH

IT IS OPERABLE - IBm360

3. DESCRIPTION CF PROBLEM CR FUNCTION - XLACS CALCULATES FINE-GROUP
AVERAGED NEUTRON CROSS SHTICKS FRCP/ ENCF/P CATA. 	 ITS PRIMARY

PURPOSE IS TO PROCUCE FULL RANGE MLLTIGREUP LIBRARIES FCR THE
XSDRN PROGRAM (ACC ABSTRACT 493).	 PRCVISICNS APE INCLUDED FOR

TREATING FAST, RESONANCE, AND THERMAL ENCE/e CATA. 	 FINE-GROUP

ENERGY STRUCTURES AND EXPANSION ORDERS USED TO REPRESENT DIFFER-
ENTIAL CROSS SECTIONS FOR XSCRN CAN BE ARBITRARILY SET BY THE
USER. CROSS SECTIONS CAN BE AVERAGEC OVER AN ARBITRARY INPUT
WEIGHTING FUNCTICK CF BY ANY OF SEVERAL BUILT-IN FUNCTIONS.

4. METHOD OF SOLUTION - IN THE RESOLVED RESONANCE RANCE XLACS ACCEPTS
EITHER SINGLE OR MULTI-LEVEL PREIT-WIGNER PARAMETERS AND CALCU-
LATES INFINITE DILUTICK AND PACKGRCUNC CRCSS SHTICKS CONSISTENT
WITH THE NORDHEIM INTEGRAL TREATMENT USED IN XSORN. DCPFLER
BROADENING IS PROVIDEC THROuCF THE USE CF PSI ANC CHI ROUTINES.
THE UNRESOLVED TREATMENT STEMS FROM MC**2 (ACC ABSTRACT 355) PUT
HAS BEEN mCCIFIED TO TREAT THE OVERLAP CF UNRESOLVED RESONANCE
SEQUENCES.	 UNRESOLVED CROSS SECTIONS INCLUDE SCPE SFIELCINC
EFFECTS THROUGH A 11/SIGmAT1 WEIGHTING ANC CAN INCLUDE DOPPLER
BROADENING. SMOOTH CROSS SECTIONS ARE CALCULATED BY AVERAGING THE
FNCF/B POINT DATA OVER EITHER A USER-SUPPLIED INPUT SPECTRUM OF
BUILT-1N SPECTRA. ELASTIC SCATTERING MATRICES ARE COMPUTED FRCP
THE SCATTERING ANGULAR DISTRIBUTION DATA SPECIFIED AS LECENDRE
EXPANSION COEFFICIENTS.	 AN INELASTIC SCATTERING TREATMENT IS
PROVIDED FOR ALL PRESENT FORMS OF ENCF/B FILE 5 DATA USING EITHER
A DISCRETE LEVEL CR AN EVAPORATION MODEL. THERMAL CROSS SECTION
MATRICES APE CALCULATED THROUGH THE USE OF PROCEDURES TAKEN FRCP
THE FLANGF2 CODE (ACC ABSTRACT 368).

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - THE PRINCIPAL
RESTRICTION IS THE AVAILABILITY OF ACFCUATE CCRE STORAGE TO ASSI-
MILATE REQUIRED ARRAN'S.	 THE CODE IS FLEXIBLY-DIMENSIONED WHICH
MEANS THAT ARRAY SIZES ARE SET FOR THE PARTICULAR PROBLEM AT EXE-
CUTION TIME. CORE STORAGE REQUIREMENTS ARE NOT AFFECTEC BY THE
NUMBER CF NUCLIDES IN A CASE.

6. TYPICAL RUNNING TIME - RUNNING TIME IS A FUNCTION OF NUMBER CF
RESONANCES, NUMBER OF GROUPS, DOPPLER BROADENING, ANC NUMBER OF
THERMAL SCATTERING KERNELS BEING CALCULATED. A U228 CALCULATION
WITH 68 GROUPS, NO THERMAL CALCULATICN, AND NC CCPPLER eRcACENINC
REQUIRES 1.65 MINUTES. A Pu229 CALCULATION WITH 123 GROUPS (30
THERMAL), ONE THERMAL KERNEL, ANC DOPPLER PRCACENING TAKES 6.72
MINUTES. THE CALCULATICN OF BOTH FE AND F20 WITH 123 GRCUPS (30
THERMAL), ANC ONE THERMAL KERNEL REQUIRES 4.74 MINUTES.

7. UNUSUAL FEATURES OF THE PROGRAM - IN CONTRAST WITH MOST ENDF/B
PROCESSING PROGRAMS, THE VARIABLE CImENSIONING TECHNIQUE EMPLCyED



1047

ACC ABSTRAC T 572
	

-2-	 01/74

UNUSUAL FEATURES OF THE PROGRAM (CONTINUED)
BY XLACS PERMITS CPTIMAL USE 0F AVAILABLE CORE STORAGE.	 TFE PRO-
GEAm TREATS ROTH FAST AND THERMAL ENCE/B DATA IN A SINGLE CALCULA-
TION. MIXED ENDF/B TAPE MODES (BCD AND BINARY) ARE PERMITTED.
FOR CONVENIENCE, EDITING, uPCATING, ANC FLCTTING CAPABILITIES ARE
PROVIDED.

8. RELATE0 ANC AUXILIARY PRCGRAPS - WI-EN ANGULAR DISTRIBUTIONS OF

SECOND ARY NEUTRONS ARE SPECIFIED AS TABULAR FUNCTIONS TFE SAC
PROGRAM MUST BE USED PRIOR TO RUNNING XLACS IC CONVERT THE DATA TC
LEGENDR E ExPANSICN COEFFICIENTS.	 TFE xSDRN PROGRAM USES TFE CROSS
SECTIONS GENERATED BY XLACS.	 HOWEVER, THE XSORN TAPE FORMAT PRC-
CUCED BY xLACS IS SCMEWHAT MORE GENERAL TI-AN THE TAPE FORMAT USED
BY PRESENT xSORN CODES. 	 AN AUXILIARY PROGRAM, CCNvERT, IS AVAIL-
ABLE TO CCNVERT TO THE USABLE FORMAT.

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEPBER 1973.
Iem360 VERSION SUBMITTED NOVEMBER 1972, SAMPLE PPCBLEp

EXECUTED BY ACC.

10. REFERENCES - N. M. GREENE, J. L. LUCIUS, J. E. WHITE,
R. G. wRIGHT, C. W. CRAVEN, JR., ANC M. L. rules, xLACS, A PRO-
GRAM TO PRODUCE FINE GROUP AvERAGED NEUTRON CROSS SECT ICS FROM
ENOE/B, ORNL-TM-3646, APRIL 3, 1972.

M. K. DRAKE, ECITOR, CATA FORMATS ANC PROCECuRES FOR
TFE ENuF NEUTRON CROSS SECTION LIBRARY, ANL-50279, CCTCBEk 1970.

N. M. GREENE ANC C. W. CRAVEN, JR., xSORN, A DISCRETE
ORDINATES SPECTRAL AVERAGING CCDE, CRKL-TM-2500, JULY 1969.

L. W. NORCHEIm, THE THEORY CE RESCNANCE ABSORPTICN,
SYMPOSIUM CN APPLIED MATHEMATICS, VCL. 11, 1961.

D. M. CP/SHEA, B. J. TCPFEL, AND A. L. RACC, MC P,0 2 -
A CODE TO CALCULATE MULTIGRCUP CRCSS SEeTIONS. ANL-7318, JUNE
1967.

H. C. HONECK ANC D. R. FINCH, FLANGE-II, A CCOE TC
PROCESS THERMAL NEUTRCN DATA FROM AN ENDF/B TAPE, DP-127e, CCTCBER
1971.

11. MACHINE R EGOIREmENTS - 330K BYTES CF CORE STORAGE AND EXTERNAL
STORAGE DEVICES SUCH AS MAGNETIC TAPES C R CISKS

12. PROGRA M PING LANGUAGE USEC - FCRTRAN Iv

11, OP ERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECuTEC -
[5/3 60.

14, AN Y [TI-FR PROGRAMMING OR OPERATING INFORMATION CR RESTRICTICNS -
THE PROGRAM IS PRESENTLY USEC IN A 3-LEVEL OVERLAY STRUCTURE CON-
SISTING OF 19 SEPAFATE SEGMENTS. 	 TWC ELNCTICNS, PCCEL ANC ICLCCK,
APE NOT INCLUDED WITH THE PROGRAM ANC SHOULD BE DUMMIED OUT.

18. RA p E AND ESTABLISHMENT OF AUTHORS -
N. M. GRE E NE, J. L. LUCIUS, J. E. wHITE,
R . C. wRIGFT, C. W. CRAVEN, JP., ANC M. L. Tceles
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15. NAME AND ESTABLISHMENT CF AUTHOR(S) (CONTINUED)
OAK RIDGE NATICNAL LABORATORY
P. O. BOX X
CAK RIDGE, TENNESSEE 37830

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (XLACS 12,973 CARDS, CCNVERT 593 CARES)
SA M PLE PROBLEMS (XLACS 47 CARDS)
CCNTROL INFORMATION (XLACS 80 CARDS)
LOAD MODULE XLAC (567 BLCCKS)
SAMPLE PROBLEM OUTPUT ON TAPE (PRCBLEM1 99 BLOCKS, PRCBLEM2

89 BLOCKS)
SAMPLE PRCBLEM CUTPLT 142 SELECTED PAGES/
REFERENCE REPORT, ORNL-TM-3646

17. CATEGORY - B
KEYWORDS - NEUTRCN CRCSS SECTICNS, MULTIGRCUP LIBRARIES, ENCF/B,

XSORN CCDES, SAD CODES, MC**2 CODES, FLANGF2 CODES
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NAME OP DESIGNATION OF PWCGRAm - 1440TRAN-PNvw

2. COMPUTER FCP WHICH PRCGRAM IS CESIGNEC ANC CTFERS UPCN WHICH
ii IS oPERABLE - CDC66C0/760C

1. DESCRI PTION CF PRCBLEm OR FUNCTION - TwCTRAN-PNvw SOLVES TWO-
DIMENSION A L PARTICLE TRANSPCPT PRCBEEMS FCR X-Y, P-Z, ANC P-TIETA
CFCmETRIES. BOTH CIRECT AND ADJOINT, F0 m CGENECL! (KEFF OR PARA-
mETRIC EIGENvALuE SEARCHES) CR INHCPCENECUS TIME-INCEPENDENT
p PrBLEmS AP F SOLVED SUBJECT TO VACUUM, REFLECTIVE, PERIOCIC OR
INPUT SPECIFICATICN CF BOUNEARY FLUX CENDITICNS.	 BOTH ANISCTROPIC
INmDmOCENECUS PROBLEMS AND GENERAL AKIScTROPIC SCATTEPINC PRCBLEMS
APE TPEATFC.

4, METHOD OF SOLUTION - TwOTRAN-PNVw IS CESIGNFD TI SCLVE CISCRETE
ORDINATES EQUATIONS TEAT HAVE BEEN CCNvEPTED 7C EQUATIONS LIKE
SPHERICAL FARmCNICS ECLATICNS TO ELIMINATE RAY EFFECTS. THE CON-
VERSION IS ACCOMPLISHED 8Y USING A SPECIALLY CENSTRuCTED SOURCE.
ECNSTRUCTICN OF THE SPECIAL SOURCE IS CPTICNAL 5C THAT NCRmAL
DISCRETE ORDINATES ECUATICN 5CLUTICNS ARE ALsc PcssieLe. 	 SPACE
DEPENDENCE IS APPROXIMATED USING A VARIABLE-WEIGHTED PIAmONC-CIF-
FERENCE SCHEME FOR CALCULATINC SPATIAL CERIvATIVES. 	 ENERGY
DEPENDENCE IS TREATED BY THE mULTIGRCuF A pp ROlimATICK.	 ANISOTRO-
PIC SCATTERING ANC ANISOTPCPIC INHOMOCENEOUS SCLRCES ARE REPRE-
SENTED BY FINITE SPHERICAL HARMONICS EXPANSIONS. WITHIN GROUP
ITERATIONS, KEFF ITERATIONS AND EIGENVALUE SEARCH ITERATICKS ARE
AECELEPATE1 BY A CCARSE MESH PARTICLE REBALANCING ALGORITHM.

5. R ESTRICTIONS ON THE CCPRLExIT y CF THE PROBLEM - THE vA P IABLE-
DImENsEcNENG CAPABILITY CF FORTRAN IV IS USED 50 THAT ANY COMBINA-
TION OF PRCBLEM PARAMETERS LEACINC TC A CCPEo CK vECTCR LENGTH LESS
THAN mAxLEN CAN BE USED. m AxLEN IS SLIGHTLY GREATER THAN 4C,OCO

WORDS FOR THE CDC7600. WITH A FEW ExCEPTICKS ONLY WITHIN-GROUP
PR OBLEM DATA APE STOP FE IN FAST mEmOPY. DATA FCR ALL CTHEP GROUPS
A RE STORED IN AUXILIARY STCRACE. ARBITRA R Y NUMBERS CF GROUPS OF
UP OR DOWN SCATTERING ARE ALLCwED.

6. T Y P ICAL RUNNING TIME - A CNE-CROUP, S8 CONVERTED TO P5, ISOTROPIC
PROBLEM WITH MESH SIZE 20 x 2C REQUIRES 12 SECCNCS IN THE CCC7600.

7. UNUSUAL FEATURES CF THE PROGRAM - UNUSUAL FEATURES INCLUDE
OPTIONAL SPHERICAL HARMONIC OR CISCRETE CRCINATE SCLUTICN, COARSE
mESH CCNvERGENCE ACCELERATION, COARSE MESH SPATIAL AND ANGULAR
O R GANEZATIEN TC PERMIT LARGER PROBLE M S, GENERAL ANISOTRoPIC SCAT-
T ERING ANO INHOMOGENEOUS SOURCE CPTICN, INPUT SPECIFICATICN CF
Tcp, BOTTCP CR RIGHT BCUNCARY FLUXES, BUILT-IN DISCRETE ORDINATES
CONSTANTS (52, S4, ...516) ANC FICC CRESS SECTIEN INPUT CPTICN.

e . R ELATED ANC AUXILIARY FRCGRA m S - TwOTPAN CENERAL-GECPETRY (ACC
ABSTRACT 358)
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9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1573.
CDC7600 VERSICN SUBMITTEC NCVENBER 1972.

10. REFERENCES - K. O. LATFRCP, F. U. BRINKLEY, AND P. PCCD, THEORY
ANC USE OF THE SPHERICAL HARMONICS, FIRST COLUSION SOURCE, ANC
VARIABLE WEIGHT VERSIONS OF THE TwOTPAN PRCGRAm, LA-4600, MARCH

1972.
K. D. LATHROP AND F. W. BRINKLEY, TFECRY ANC USE OF

THE GENFPAL-GEOmETRY TWOTPAN PROGRAM, LA-4432, MAY 1570.
RAY DAVENPORT (ED.), ELEMENTARY CUICE TC THE CONTROL

DATA 7600, UNIVERSITY OF CALIECRNIA, LOS ALAMCS SCIENTIFIC LABCRA-
TORY, PROGRAMMERS INFORMATION MANUAL, VOL. 5A, 1572.

11. MACHINE REQUIREMENTS - 5 OUTPUT UNITS (DISK, [RUMS CP TAPES) IN
ADDITION TO 2 SYSTEM INPUT/OUTPUT UNITS, A CDC EXTENDED CORE
STORAGE UNIT OR A LARGE BULK mEmCRY 1CI5K, [RUMS OP TAPES CAN BE
SUBSTITUTEC FOR TI-IS REQLIREMENT)

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

13. CPERATING SYSTEM CR mCNITOR UNDER WFICF PRCGRAm IS EXECUTED -
CROS.

14. ANY cTHFR PROGRAMMING CR OPERATING INFORmATICN OR RESTRICTIONS -

15. NAME ANC ESTABLISHMENT OF AUTHORS -
K. O. LATHRoP AND F. W. BRINKLEY
LCS ALAmCS SCIENTIFIC LABORATORY
P. O. BOX 1663
LOS ALAMOS, NEW MEXICO 87544

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECK (6394 CARCS)
SA M PLE PRCBLEm	 CARCS)
SAMPLE PROBLEM OUTPUT (10 PAGES)
REFERENCE REPORT, LA-4600

17. CATEGORY - C
KEYWORDS - 2-ClmENSIONAL,	 R-Z, P-THETA, TRANSPORT THEORY,

SPHERICAL HARMCNICS, ThOTRAN CENERAL GEOMETRY COCES
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NAME OR DESIGNATION OF PROGRAM - MACS LATTICE VIBRATION CCDES

2. 
COMPUTER FcR WHICH PRCGRAP IS CES1GNEC ANC CTFERS UPCN WHICH
IT IS OPERABLE - IBm36C

DESCRIPTION OF PRCBLEP CR FUNCTICN - THIS PACKAGE OF SEVEN RELATED
CODES IS BASICALLY AIMED AT GIVING MAXIMUM CAPABILITY FcR

CALCULATI NG SLCW-NEuTRCN SCATTERING BY MOCERAICRS.
MACS-C COMPUTES CRYSTAL VIBRATICNS 0-EN THE POTENTIAL ENERCY IS

A SUM OF PARTS ARISING FROM SHORT-RANGE FORCES AND LCNG-RANGE CCU-
LOMB INTERACTIONS.	 IT ALSC CBTAINS JACCBIAN MATRICES FOP DETER-
MINING ADJLSTMENTS IN FORCE CONSTANTS AND ICNIC CHARGE hi-ICI- CAN
LEAD TO INPRCVED AGREEMENT WITH CATA. STRUCTURE FACTORS FCR NEU-
TRON INELASTIC SCATTERING CAN aLsc BE CALCULATEC.

MACS-J COMPUTES THE DYNAMICAL MATRIX FOR THE HARMONIC CSCILLA-
TICNS OF A CRYSTAL, ITS EIGENvALuES ANC EIGENvECTCRS, THE CORRE-
SPONDING STRUCTURE FACTORS FCR COHERENT SINGLE-FHCNCN SCATTERING
CF NEUTRONS, AND JACOBIAN MATRICES FOR USE IN ADJUSTING FORCE
CONSTANTS IC FIT CALCULATED IC CBSERVED DISPERSION CURVES.

REVISED-D CALCULATES VALANCE COCRDINATES IN TERMS OF MASS
AcJuSTED ATOM DISPLACEMENTS, TOGETHER WITH cuRDINAIEs hHICH
DEFINE RIGID GRCUP RCTATICNS.

REVISED-MVFC CONSTRUCTS FORCE CONSTANT MATRICES FIR USE IN
VALANCE FORCE PCTENTIAL FUNCTIONS WHICH ARE USED IN OTHER PROGRAMS
DEALING WITH MOLECULAR AND CRYSTAL VIORATICNS.

ADJUSTER IS A FORCE ADJUSTER PROGRAM TO OBTAIN A LEAST SQUARES
FIT TO OBSERVEC FREQUENCIES CF MOLECULES ANC CRYSTALS.

DIPOLE-SUM CALCULATES DIPCLE SUPS FIR AN AFOITRAR y CRYSTAL.
mODEL-PI CALCULATES CRYSTAL VIERATIONS WHEN THE PCTENTIAL

ENERGY IS A SUM OF SHIRT-RANGE am. tcnc— q-P INTERmECIATE-RANGE
TERMS IN TFE DIPOLE COORDINATE APPROXIMATION. 	 IT ALSO CBTAINS
JACORIAN M ATRICES FOR USE IN ADJUSTING INPUT PARAMETERS.

4. METHCD CF SOLUTION -
IN MACS-C, ADJLSTER, AND REVISED-C, MATRIX MANIPULATIONS APE

APPLIED TO MATRICES WHICH DESCRIBE PHYSICAL CCNCITICNS.
IN MACS-J, FIRST-ORDER DIFFERENCE EQUATIONS ARE SLBSTITUTED FOR

PARTIAL DIFFERENTIAL EQUATIONS FOR JACCBIAN ELEMENTS.
IN mvFC THE USER EMPLOYS A SET CF CRITERIA FCR cEFINING DIFFER-

ENT TYPES CF INTERACT ICNS TO PREPARE BY HAND THE INPUT TO THE PRC-
GRAM. FOR EXAMPLE, IF TWO-ANGLE CCCRCINATES WHICH FAYE A CCMMON
ATOM AT THE END OF A LEG OF EACH ANGLE INTERACT, THE USER MUST
SPECIFY THE ASSOCIATED CRITERIA WHICH INCLUDE THE DISTANCE BETWEEN
THE TWO APEX ATOMS AND BETWEEN THE FARTHEST SEPARATEC LEC ATOMS.
THE R EVISEI-MVFC CODE USES THE POSITICKS IN THE PRIMITIVE CELL AND
SEARCHES FIR ALL CCCPCINATE INTERACTICKS WHICH SATISFY EACH CF THE
CR I T E R IA STIPULATED IN MVFC. 	 THE USER IS SPARED THE TEOICUS TASK
OF CALCULATING ANGLES EETWEEN MKS, CISTANCES BETWEEN ATOMS, ETC.

IN D I P OLE-SUM, THE PROCEDURE CF KARIM, AND SULLIVA N IS APPLIED.

IN MODEL-PI, THE EICENVAllES AND EIGENvECTC R S CF A ccppLEx
HDPM ITIAN MATRIx APE USED.
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5. RESTRICTIONS UPCN THE COMPLEXITY OF THE PROBLEM -
FOR ALL CODES WHICH PRODUCE EIGENVECTCRS, NEARLY ECUAL EIGENVALUES
CAN BE ENCCUNTEREC, IN WHICH CASE THE BASIS VECTORS FOR THE
CORRESPONDING VECTOR SUBSPACE ARE NCT UNICUELY CETERMINEC.

IN MACS-C, THE LARGEST JACCBIAK MATRIX WHICH CAN BE CCMPUTED IS
40 X 15. THE LARGEST FCRCE CONSTANT VECTOR APPLIED IS OF DIMEN-

SION 15.	 THE LARGEST REAL OR CCMPLEX MATRICES ARE 40 X 40.

IN MACS-J, THE LARGEST REAL AND COMPLEX MATRICES ARE 32 X 32.
THE LARGEST FORCE CONSTANT VECTOR IS OF DIMENSION 50.

IN REVISED-D, THE LARGEST NUMBER CF ELEMENTS IN 3-CIMENSIONAL
ARRAYS IS 2400. THE MAXIMUM NUMBER CF ORCUPS IS 20. 	 THE MAXIMUM

NUMBER OF ATCMS PER GROUP IS 50. THE LARGEST FORCE CONSTANT
VECTOR IS OF DIMENSION 30.

IN REVISEC-MVFC, THE LARGEST INCICES OF 3-DIMENSIONAL VARIABLES
ARE (20,8,8).	 THE LARGEST MATRICES ARE 150 X 150.	 THE CIMENSION
CF THE LARGEST FORCE CCNSTANT VECTOR IS 60.

IN ADJUSTER, THE LARGEST MATRICES APE 32 X 32.
IN DIPOLE-SUM, THE LARGEST NUMBER OF ALPHA-BETA PAIRS IS 15.

THE LARGEST NUMBER OF K-x p RImE PAIRS IS 15.
IN MODEL-PI, THERE CANNCT RE MORE THAN 4 CiPCLES REP FRIMITIVE

CELL. THE LARGEST MATRICES ARE 32 X 32.	 THE 010ENSICN CF THE
LARGEST FORCE CCNSTANT VECTOR IS 50.

6. TYPICAL RUNNING TIME -
A MACS-C SAMPLE PRCELEm DEALING WITH 6 MATRICES OF SIZE 16 X 6

REQUIRES LESS THAN 3 SECONDS WITH CCMFILE-RUN-wAIT TIME LESS TI-AN
42 SECONDS.

A MACS-J SAMPLE PRCPLEm CEALING WITH 6 MATRICES OF SIZE 16 x 6
ANC 7 DIMENSIONAL FORCE CONSTANT VECTORS REQUIRES LESS THAN 50
SECONDS WITH COMPILE-RUN-WAIT TIME LESS TI-AN 74 SECONDS.

A REVISED-D SAMPLE FPCBLEm DEALING wITF 6 ATCM GRCUPS CONTAIN-
ING (4,4,2,2,2,2) ATOMS REQUIRES LESS THAN 4 SECCNDS WITH COMPILE-
RUN-WAIT TIME LESS THAN 26 SECONCS.

A PEVISED-MvFC SAMPLE PRCBLEm WHICH DEFINES 21 ELEMENTS IN F,
USING 8 ATCMS IN EACH OF 2 GROUPS REQUIRES LESS THAN 10 SECONDS
WITH COMPILE-RUN-WAIT TIME LESS THAN 47 SECONCS.

AN ADJUSTER SAMPLE PROBLEM DEALING WITH A 13 X 6 MATRIX
RE Cul RES LESS THAN 7 SECCNCS WITH COMPILE-RUN-WAIT TIME LESS THAN
25 SECONDS.

A D I PCLE-Sum SAMPLE PROBLEM WITH 4 ATOP PCSIT I CN S RECUI RE S LESS
THAN 10 SECONDS WITH CCMP IL E-RUN-wA 1 T TIME LESS THAN 27 SECONDS.

A MODEL-PI SAMPLE PROBLEM DEALING WITH FIVE 32 x 12 MATRICES
REWIRES LESS THAN 92 SECONDS WITH COMPILE-RUN-WAIT TIME LESS THAN
140 SECONDS.

7. UNUSUAL FEATURES OF THE PROGRAM - VALENCE FORCE PCTENTIAL FuNC-
TicNs FOR CRYSTALS MAY BE USED AS WELL AS CONVENTIONAL INTER-
ACTIONS BETWEEN ATOM PAIRS.

8. RELATED ANC AUXILIARY FROGRAMS -
MACS-C IS A REVISION OF AT LEAST TWO PRECECESSCR CCCES. THE

ImPRCVEMENTS ANC REASONS FOR THE CHANGES ARE
DESCRIBED IN CETAIL IN REFERENCE REPCRT IN-1280.
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;TAILS - APSTRACT FIRST DISTRIBUTEC CECEMPFR 1973.
I8m360 VERSIONS SUPPITTEC NCVEmBER 1972, SAMPLE PRCPLEMS

EXECUTED BY ACC.

to. REFERENCES - J. K. BOYTER, 	 L. mCNI URRY, A. H. SOLPRIG, JP., AND
a. N. MARTIN, MACS C, A COMPLTING PROGRAM FCR C Ry STAL VIBRATICNS
WHICH INCLUDES LONG-RANGE COULOMB INTERACTIONS, IN-1280, MARCH

19E9.
J. K. BOYTER AND A. W. SOLBRIG, JR., MACS J, A PRO-

GFA m FOR CC AI PUTING CRYSTAL PHCNCN CISPERSICN RELATIONS, STRUCTURE
FACTORS FOR NEUTRON INELASTIC SCATTERING, ANC JACCESIAN MATRICES,
IN-1147, JANUARY 1968.

J. K. DCYTER ANC H. L. mCmuPRY, REV ISEC C, A CCmPuTER
pl. cCRAm FOP CALOULATINC VALENCE COORDINATES IN TERMS CF PASS
AnjuSTED ATO M DISPLACEMENTS, TOGETHER wITH CCCROINATES DEFINING
RIGID GROUP ROTATIONS, ANC NCTE F00441 (RFC° 404 , 1176), JANUARY
196R.

J. K. BCYTER ANC H. L. mCPuPPY, PEN/ ISEC mvFC, A CON-
RuTfR PROGRAM FOR CONSTRICTING FORCE CONSTANT MATRICES FOR USE IN
VALENCE FORCE PCTENTIAL FUNCTIONS IN MOLECULES AND CRYSTALS, ANC
NOTE P00311, AUGUST 1969.

J. K. BOYTER AND	 L. '<MURRY, PodFC, A COMPUTER PRC-
GRAM FOR CCNSTRUCTING FORCE CONSTANT MAT R ICES FOR USF IN VALENCE
FORCE POTENTIAL FUNCTIONS IN MOLECULES ANC CRYSTALS, IN-1282,
APRIL 1969.

J. K. BOYTER ANC h. L. '<PUPPY, ACJuSTER, A FORCE
CONSTANT ADJUSTER PROGRAM To OBTAIN LEAST SQUARES FIT TC CBSERVED
FREQuFNcIFs CF MOLECULES AND CRYSTALS, 1N-1148, DECEMBER 1967.

J. K. BCYTER ANC T. G. WCRLICN, CIPOLE SUN*, A COM-
PUTER PROGRAM FOR CALCULATING DIPOLE SUMS FOR AN ARBITRARY CRYS-
TAL, IN-1226, CCTCBER 1968.

W. J. SUITT AND A. W. SCLBRIG, JR., '<CFI PI, ANC
NCTE P01800, JULY 1970.

H. KARLAN AND J. J. SULLIVAN, PHYSICAL REVIEW, VOL.
130, P. 120, 1963.

11. MACHINE R ECUIREmENTS - 650K P y TES CF CCRE ARE REQUIPEC FCR EACH OF
THE PROGRAMS.

IN A DDITICh TC STANCARC INPUT/OUTPUT, MACS-C USES SCRATCH UNITS
1, 2, 1, 4, 8, 9, AND 10. 	 162K OF ICS HAS INCICATEC AFTER CON-
P11 NG.

IN ADnITICN TC STANCARC INPUT/OUTPUT, MACS-J USES SCRATCH UNITS
1, 2, 3, 4, 8, 9, AND 10. 	 1581( OF ICS HAS INCICATEC AFTER CCP"-
PILING.

I44K OF ICS WAS INDICATED AFTER COMPILING REvISEC-C.
356K OF ICS WAS INDICATEC AFTER COMPILING REV! SED-PVFC.
100K OF ICS WAS INC ICATEC AFTER CCPI P IL ING ADJUSTER.
5 0K OF ICS HAS INDICATED AFTER CCMPILINC CIRCLE-SUM.
IN ADDITION TO STANCARD INPUT/OUTPU T , '<DEL-PI USES SCRATCH

UNITS 2 1, 3, 4, 8, 9, llo 12, 13, 14, 15, 16, AND 17.	 330K OF lCS
WAS IND ICATED AFTER COMPILING.

PROGRAMMING LANGUAGE USEC - FORTRAN Iv
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13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAM IS EXECUTED -
OS/360.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -
THE SOURCE PROGRAMS RECUIRE THE FCRTF450 CCMPILER USING 5OK.
MACS-J RESULTS CAN BE AFFECTED BY CRCSS-CVER ERRCRS IN CERTAIN

PARTS CF JAC081AN RESULTS.	 SEE PAGE 10 OF
REFERENCE IN-1147. THE SAMPLE PROBLEM RESULTS CON-
TAINED NEARLY EQUAL EIGENVALUES, AS pin SAMPLE PRCE-
LEMS FOR MACS-C AND MODEL PI.

REVISED-0 RESULTS FOR RIGIC O R CUP RCTATICNS MAY EE IN ERROR AND
SHOULD BE CAREFULLY EXAMINED.	 SEE PAGE 2,
REFERENCE P00441.

REVISED-MVFC INSERTS 7.7777E-G7 INTO THE CALCULATICNS WHEN THE
NUMBER CF UNICUE INTERACTIONS FOR TWO SETS OF
COORDINATES OF A PARTICULAR INTERACTION TYPE
EXCEEDS TWENTY.

15. NAME AND ESTABLISHMENT OF AUTHCRS -
H. L. mCMLFPY AND W. J. SLIT
AERCJET NUCLEAR COMPANY
P. C. BCX 1845
IDAHO F ALLS, IDAHO E34C1
T. G. WCRLTCN
SOLID STATE SCIENCE DIVISION
ARGONNE NATIONAL LABCRATCRY
9700 SCUTH CASS AVENUE
ARGONNE, ILLINOIS 6C43S
R. M. MARTIN
XEROX CCRPORATICN
XEROX PARK
3180 PCRTER CRIVE
PALC ALTO, CALIFCRNIA 94304

16	 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (MACS-C 1259 CARDS, MACS-J 1208 CARCS, REVISED-D

947 CARDS, R EVISED-MVFC 1518 CARDS, ADJUSTER 195
CARDS, DIPOLE-SUM 212 CARDS, MOCEL-PI 1919 CARCS)

SAMPLE PRCBLEMS (MACS-C 190 CARDS, VACS-J 274 CARCS, REVISED-0
56 CARCS, R EVISEC-MVFC 145 CARDS, ADJUSTER 20
CARDS, DIPOLE-SUM 18 caRos, mocEL—R1 234
CARDS)

CCNTROL INFORMATION (MACS-C 14 CARDS, MACS-J 14 CARDS,
R EVISED-0 6 CARDS, REVISEC-MVF( 6 CARDS,
ADJUSTER 6 CARDS, DIPOLE-SUM t CARDS,
MCCEL-PI 30 CAPES)

SAMPLE PROBLEM OUTPUT (MACS-C 3 PAGES, MACS-J 26 SELECTEC
PAGES, REVISED-C 11 PAGES, REVISED-MVFC
41 SELECTEC PACES, CIPOLE-SUM 3 PAGES,
MODEL-PI 35 SELECTED PAGES)

REFERENCE REPCRTS AND NOTES
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17. CATEGO RY - W
KEYWORDS - CRYSTAL VIBRATIONS, NEUTRON INELASTIC SCATTERING,

E IGENSYSTEMS, MODERATORS
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I. NAME OR DESIGNATION OF PROGRAM - MSCAT

2. COMPUTER FCR WHICH PROGRAM IS OESIGKED AND OTHERS UPON WHICH
IT IS OPERABLE - IBM360

3. DESCRIPTION CF PROBLEM CR FUNCTION - IN A THERMAL NEUTRON SCAT-
TERING EXPERIMENT, THE MEASURED CRCSS SECTICK INCLUCES BCTF SINGLE
AND MULTIPLE SCATTERING EVENTS.	 IN CRDER TO EXTRACT THE SINGLE
SCATTERING CROSS SECTION, THE CROSS SECT ICN FCR MULTIPLE SCATTER-
ING MUST BE KNOWN. SINCE THIS CCNTRIBUTICN IS GENERALLY A
SMCCTHFR FUNCTION OF ANGLE AND SCATTEREC ENERGY THAN THE SINGLE
SCATTERING, IT IS LESS SENSITIVE TO CETAILS OF THE SINGLE SCAT-
TERING CROSS SECTION.	 IT IS THEREFORE FEASIBLE TC CALCULATE THE
MULTIPLE SCATTERING USING AN APPRCxIPATE SCATTERING FUNCTION, AND
TO SUBTRACT IT FROM THE MEASUREMENTS IN CRCER TO OBTAIN TFE SINGLE
SCATTERING. MSCAT CALCULATES THE SINGLE AND MULTIPLE SCATTERING
CROSS SECTIONS, FCR A SPECIFIEC EXPERIMENTAL SITUATION, GIVEN A
SINGLE SCATTERING FUNCTION AS INPUT.

4. METHOD OF SOLUTION - MSCAT IS ACAPTEC FRCP A PROGRAM WRITTEN BY
BISCHOFF (SEE REFERENCE 2).	 THE BASIC STRUCTURE IS UNCHANGED, BUT
MANY MODIFICATIONS HAVE BEEN INCORPORATED IN CRDER TO TREAT A
wIDER VARIETY CF PROBLEMS.	 GIVEN A SCATTERING FUNCTION, THE PRO-
GPAM TRACKS SUCCESSIVE NEUTRONS WITHIN THE SAMPLE ANC/OR SAMPLE
CONTAINER IN A MONTE CARLO FASHION. AT EACH SCATTERING POINT, THE
RESPONSE, WITHIN EACH TIME CHANNEL AND FOR EACH CETECTOR, IS CAL-
CULATED. A CUTOFF IS IMPOSED TO AVOID TRACKING NEUTRONS INDEFI-
NITELY.	 SINGLE AND MULTIPLE SCATTERING CONTRIBUTIONS FOR EACH
TIME CHANNEL AND FOR EACH ANGLE ARE SEPARATELY ACCUMULATED.

5. RESTRICTIONS ON THE CCMPLEXITY OF THE PRCBLEM - APART FROM SPACE
ANC TIME LIMITATIONS, THE PROGRAM IS LIMITED IC THREE TARGET
GEOMETRIES, ANC TO NC MORE THAN 8 SCATTERING ANGLES. THESE AND
OTHER LESS SIGNIFICANT RESTRICTIONS MAY BE REmCVEC BY SUITABLY
MODIFYING THE PROGRAM. THE SAMPLE (AND SAMPLE CONTAINER) MUST BE
ISOTROPIC MATERIALS.

6. TYPICAL RUNNING TIME - ONCE THE SCATTERING FUNCTION HAS BEEN SET
uP, THE MONTE CARLC LOOP TAKES 0.2 IC 0.5 MILLISECCNOS PER COLLI-
SION, PER ANGLE, PER TIME CHANNEL. 	 TYPICAL RUNNING TIMES FCR A
COMPLETE PROBLEM ARE CF CRCER I TO IC MINUTES ON THE IBM3E0/155.
IF ELASTIC COHERENT SCATTERING IS TO BE CALCULATED, THE PROGRAM
MAY TAKE CONSIDERABLY LONGER TO OBTAIN ADECUATE STATISTICS.

7. UNUSUAL FEATURES CF THE PRCGRAm -

B.	 RELATED ANC AUXILIARY PROGRAMS - mSCAT REPRESENTS A MODIFIED,
EXTENDED, AND LARGELY REwRITTEN, VERSION CF THE PROGRAM CESCRIBED
BY BISCHOFF.

9.	 STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
I8m360 VERSION SUBMITTED AUGUST 1973, SAMPLE PROBLEM EXE-

CUTED BY ACC.



1057

irc ABSTRACT 575	 -2-	 D2/74

10 REFERENCES - J. R. D. COPLEY, MONTE CARLC CALCLLATICN OF MULTIPLE
WATTERING EFFECTS IN THERMAL NEUTRON SCATTERING EXPERIMENTS,
COMPUTER PHYSICS COMMUNICATIONS PREPRINT, 1973.

F. G. BISCHOFF, M. L. YEATEP, AND W. F. MOORE,
mCNTE CARLC EVALUATICK OF MULTIPLE SCATTERING AND RESOLUTION
EFFECTS IN DOUBLE-DIFFERENTIAL NEUTFICN SCATTERING CROSS-SECTION
PEASURFPENTS, NUCLEAR SCIENCE ANC ENGINEERING, VOL. 48, PP. 266-

c, 1972.
F. G. BISCHOFF, GENERALIZED MCNIE CARLE METHCOS FcR

PoLTIPLE SCATTERING PRCBLEPS IN NEUTPCN AND REACTOR PHYSICS, PH.D.
THESIS, RENSSELAER POLYTECHNIC INSTITUTE, UNIVERSITY PICRCFILmS

70-19931, 1970.
J. R. D. COPLEY, MONTE CAPLC CALCULATION OF MULTIPLE

SCATTERING EFFECTS IN THERMAL NEUTRCK SCATTERING EXPERIMENTS,
PCBIFICATICN TO HGRIZCNTAL CYLINDER GEOMETRY, COMPLIER PHYSICS
UmmLNICATIONS PREPRINT, 1573.

J. R. D. COPLEY, MONTE CARLC CALCLLATICN CF MULTIPLE
SCATTERING EFFECTS IN THERMAL KEUTRCK SCATTERING EXPERIMENTS,
mcDEFICATICN TO SLAB GEOMETRY, COMPUTER PHYSICS COmmLNICATICNS
prEPRINT, 1973.

lh mACHINE REQUIREMENTS - NORMAL I/O DEVICES PLUS A HIGF SPEED OlSx
Tr STORE UP TO 3 FILES WRITTEN BY THE PROGRAM ANC A CORE REQUIRE-
MENT O r 46,000 WORDS

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

IL OPE R ATING SYSTEM OR MONITOR LINDER WHICH PRCGRAP IS EXECUTEO -
CS1360, RELEASE 20.1.

I. ANY nTHFR PROGRAMMING OR OPERATING INFORPDTION OP RESTRICTIONS
IF INELASTIC SCATTERING IS INCLUDED, FURTHER HIGH !PEED STORAGE IS
R E polkED. THE AmCUNT CF EXTRA STCRACE IS AT TFE DISCRETION CF THE
USER, 'TERMING ON HOW ACCURATELY HE WISHES TC DEFINE THE INELAS-
TIC SCATTERING FUNCTIONS. 	 IN THE PRESENT CASE AN EXTRA 26,000
WORDS ARE USED TO STORE THESE FUNCTIONS. mSCAT IS WRITTEN FcR
VERTICAL CYLINDER GEOMETRY, WITH SOURCE DECKS INCLUDED IN THE
PACKAGE ENABLING THE USER TC MODIFY mSCAT FOR EITHER SLAB OR HORI-
ZONTAL CYLINDER GEOmEIRY.

IL NAME AND ESTABLISHMENT OF AUTHOR -
J. R. D. CCPLEY
INSTITuT LAuE-LANGEvIN
B.P. 156 CENTRE
38 GRENOBLE,

IA. 
MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL

SOURCE DECK (mSCAT-5472 CARDS, TARGET SLAB-392 CARDS, TARGET
CYL-298 CARDS)

SA M PLE PROBLEM (37 CARDS)
CONTROL IN F ORMATION (JCL-IC CARDS)
SAMPLE PROBLEM OUTPUT (MSCAT, mSLAB, mCYL 16 PAGES EACH)
REF ERENCE PREPRINTS AS SUBMITTED BY AuTHcR
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17.	 CATEGORY - 1,4

KEYWORDS - THERMAL NEUTRON SCATTER1f,G, ELASTIC SCATTERING, IN-
ELASTIC SCATTERING, MONTE CARLC METHOD
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1. NAME OR DESIGNATION OF PROGRAM - GEM

2. COMPUTE R FCR WHICH PROGRAM 15 DESIGNED AND OTHERS UPCK wFICF
IT IS OPERABLE - IBm360

1. DESCRIPTIO N OF PROBLEM OR FUNCTION - GEM 15 USED IC PREDICT FUEL
CYCLE CCSTS FOR ANY TYPE NUCLEAR SYSTEM (I.E., BWR, HTGR, PwR,

1MFB R , GCER, . . . I.	 THE CURRENT VERSICK IS LIMITEC IC TFERMAL
REACTORS. GEM IS CESIGNED FoR PPOCACTION USE BY LARGE UTILITIES
WHICH HAVE SEVERAL REACTCR TYPES ON TFE1P SYSTEM. GEM HAS BEEN
wRITTEN Si) AS TO ACCOMMODATE ALL mAJCP FUEL m ANAGEmENT ACTIVITIES
UNDERTAKEN PY A UTILITY -

(1)	 FUEL BID ANALYSIS,
(2) EVALUATION OF ACTUAL DAY TC DAY CFEPATICN, AND
(3) SYSTFm SImuLATICN ANC OPTIMIZATICN STUDIES.

p(THoD CF SOLUTION - COSTS ARE CALCULATED USING PRESENT-WORTH
TECHNIQUES AND CCATINUCUS COMPOUNCING. TFE FOLIATICNS ARE BASED ON
AN INvESTOR-CwNED UTILITY CAPITALIZATICN STRuCTUFE wFICF EASILY
COVERS THE RANGE OF INDUSTRIAL, PRIvATE, AND PUBLIC (CCVERNmENT)
chNED UTILITIES.	 THREE DISTINCT TYPES CF ANALYSIS ICASHELOW,
ALLOCATED COSTS, YEARLY CASHE1OW1 ARE FERECRPEC, FAO- YIELCINC
IDENTICAL RESULTS. USING THESE AS A BASIS MANY [THEP ANALYSES ARE
LNDERTAKEN.

S. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - OIMENSIONS OF ALL
ARRAYS ARF CARRIED AS VARIABLES TFROUGFCuT THE ANALYSIS. 	 THE
K AKImom SIZE OF EACH ARRAY IS SET BY THE USER IN PRCGPAr PAIN.
CURRENT VALUES ARE SET SO THtT MAXIMA ARE -

SO BATCHES PER CASE STUDY
20 YEAR HATCH LIFE
30 YEAR CASE STUDY
120 BATCH BURN TIME-STEPS
20 INDIVIDUAL PAYMENTS (SALES) ASSOCIATED WITH EACH COST

CCmFCNENT

6. TY PICAL RUNNING TIME - 1/3 SECOND PER BATCH 15 REGLIPED.

7. UN USUAL FEATURES OF THE PROGRAM - GEM
(11	 Is PRoKEN INTO THREE MAJOR SECTIONS - INPUT, GENERAL

ECCNCmIC ANALYSIS, ANC OUTPUT. THE LAST TWO SECTIONS ARE
ABE R" TO PERFORM AN ECONOMIC ANALYSIS CF ANY TYPE REACTOR
SYSTEM Tc ANY CESIRFC CEGREE CF PRECISION. THE INPUT SEC-
TEEN CONVERTS DATA SPECIFIC IC A REACTOR TYPE INTC A
GENERAL FORM ACCEPTABLE TO THE LAST TWO SECTIONS. THE
CURRENT INPUT SECTIONS AVAILABLE FANDLE PwR, Pm R , AND

HTGR.

(21 USES CONTINUOUS CimPCL.NOING.
(3 ) CCNTAINS THREE CISTINCT TYPES CF ECONO M IC ANALYSIS - CASH-

F LOW, ALLOCATED COST, AND YEARLY CASHFLCh.
(4) C ALCULATES FUEL CYCLE COST ON A BATCH, YEAR, CASE, CUMULA-

TIVE BATCHWISE, ANC CUMULATIVE YEAPwISE BASIS.



1060

ACC ABSTRACT 576	 -2-
	 12/73

7. UNUSUAL FEATURES CF THE PROGRAM (CONTINUEC)

(5) HAS SEPARATE ESCALATICN RCUTINES AVAILABLE FCP EACF TYPE

CF COST COMPONENT.

(6) ACCEPTS PU AND U RECYCLE BIDS.

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST CISTRIPUTEC CECEMBER 1973.
IPM360 VERSION SUBMITTED OCTOBER 1973, SAMPLE PRCBLEM

EXECUTED PY ACC.

10. REFERENCES - J. A. HUGHES AND D. F. HANG, PRCGRAM GEM, GENERAL
ECONOMIC MCDEL TO ANALYZE NUCLEAR FUEL CYCLE CCSTS, UNIVERSITY OF
ILLINOIS NUCLEAR ENGINEERING PROGRAM REPCPT, SEPTEPPER 1973.

D. F. HAND, FUEL CYCLE ECONOMICS, EDUCATION AND
RESEARCH IN THE NUCLEAR FUEL CYCLE, PP. 67-83, 1972.

J. A. HUGHES AND O. F. HANG, DEVELCPMENT OF ENGINEER-
ING ECONOMIC BASIS TC ANALYZE NUCLEAR FUEL CYCLE CCSTS, TRANSAC-
TIONS OF AMERICAN NUCLEAR SOCIETY ANNUAL MEETING, PP. 48-50, JUNE
1972.

11. MACHINE REQUIREMENTS - 274K BYTES (202K WITH CVERLAY STRUCTURE)
AND ONE NON-SYSTEM DISK (OR TAPE)

12. PROGRAMMING LANGUAGES USED - FCRTRAN IV

13. CPERATING SYSTEM CR PCNITOR UNCER WHICH PRCGRAM IS EXECUTED -
OS/360.

14. ANY OTHER PRCGRAMMING CR OPERATING INFORmATICN OR RESTRICTICNS -

15. NAME AND ESTABLISHMENT OF AUTFCRS -
J. A. HUGHES AND C. F. HANG
UNIVERSITY CF ILLINCIS
217 NUCLEAR ENGINEERING LABCRATORY

	

URBANA, ILLINOIS	 61801

16.	 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECK (4479 CARDS)
SAMPLE PROBLEM (411 CARDS)
CONTROL INFORMATION (JCL 10 CARDS)
REFERENCE REPCRT

17. CATEGORY - D

KEYWORDS - FUEt CYCLE, FCCNIMICS, PCWER PLANTS, PRODUCTION, REAC-
TORS, OPERATION
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I. NOE 
OW DESIGNATION OF PROGRAM - FFFAPS

2. EDwFUT FR FCR WHICF PRCGRAm IS (ESICKED AND CTFERS UPON wHIcH

IT IS OPERABLE - CDC6000

)fS(PI PTICN CF PROHLEm CR FUNCTIIN - FFFARS IS GENERALLY APPLIC-
AELE FOP TFF SOLUTION OF FICUKCAPY VALUE PPCRIFFS INVCIVING TFF
LAPLACE EQUATICN USING DIFFERENCE EQUATIONS IN AXISYmPETRIC CR

R ECT A NGUL AR, COORDINATES.	 IT MILL FANCLE VIRTUALLY ANY GINFICURA-
TION OF DIELECTRICS AND FLOATING ELECTRODES, PRODUCING BOTH ECUI-
PETE-VIAL ANC Ft:3111E1E1C PICTS, IF DESIRED.

4. RET6. 0n OF SnLUTION - BASIC RELAXATION TECHNICLFS ARE USED. 	 THE
DIFFERENCE EQUATICNS EMPLOYED ARE CERIVED FROM LAPLACE'S EQUATION
cop isnTR0PIC DIELECTRICS.	 THESE APE SCIVEC ITERATIVELY AT ALL
prINTs WITHIN THE ELECTRODE CONFIGURATION EXCEPT CN THE INTEkFACFS
AFTwEEN MATERIALS CF DIFFERENT CIELECTPIC CONSTANT. 	 CIELECTRIC
INTERFACES APE SOLVED BY A TECHNICUE DEVFLCPEC BY C. N. CCRNY
(LETTERS, PPCC. IEEE, VII. 57, PP. E56-85F). 	 FLOATING ELECTPCDES
ARE TREATED AS SPECIAL DIELECTRICS.

S. PFSTRICTIENS ON THE CCMPLExITY CF TFE PROBLEM - THE PROGRAM TREATS
ANY RECTANGULAR CP AXISvmmETPIC (CNFIGURATICN CF CIELFCTRICS ANC
SMALL FLOATING ELECTRODES THAT CAN FE DESCRIBED BY A MATRIX CF
Lp Tn 201 X 201 PUNTS. ALL FLECTPCCE ANC DIELECTRIC SuFFACES
MOST LIE ON MATRIX PLINTS.

6. Typ ICAL RUNNING TIME - SCLuTICNS wiTE. ERPCRS CF LESS THAN FivF
PERCENT ARF OBTAINED IN LESS THAN TEN PINLTES.

7. uNLISuAt F E ATURES CF ThE PRcGRAm - A BLOWUP ROUTINE PERMITS THE
EXPANSION AND RECONWITATICN CF SECTICKS IF THE PLCT Tc PERMIT
cPEATEP RF5CLUTICN.

F. R ELATED AND AUXILIARY PROGRAMS - THIS PACKAGE IS A mCrIFICA T IcN CF

40-00262. TRANSFERRED FRO M THE AIo-cnsmic CCLLECTICN.

5. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1S74.
C106600 VERSICN SuBmITTEC MAY 177.

10. F IFF4ENCES - J. E. BOERS, FFFARS, A DIGITAL ((WRITE R PROCRem FOR

THE SI mULAT ICN CF LAPLACE ECUfTION INCLUDING DIELECTRIC INTERFACES
fo,0 S M ALL ING P CUNDED ELECTROCES, SC-RP-71 0377, JULY 1971.

ENVIRONMENTAL SIBROITINES REQUI P FC F y FFEARS,
AR GCNNE CCCF CENTER FFCGRAmmING NCTE 74-21, JANUARY 1974.

n. wACHINF R ECUIREMENTS - 1735CC (OCTAL) CF CCRE STCRAGE, AND
14 F ILES CN DISK STCPAGE.

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV, CIPPILED UNDER FCRTRAN
EX TENDED CF12.
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13. OPERATING SYSTEM CR PCNITCR UKCER WVICH PROGRAM IS EXECUTED -
SCOPE 3.3.

14. ANY OTHER FRCGRAMMINC CR CPERATING INFCRmATION OR RESTRICTIONS -
SEVERAL SOPPCOTINES AND FUNCTICNS NECESSARY TO THE OPERATION OF
THE PLOTTING PORTION OF THE PROGRAM ARE NUT INCLIDEO IN THE SOURCE
DECK. THEY ARE A PART OF THE STANCARC SCCRS PLOTTER PACKACE FOR
THE SC-402C PLOTTER, AND MUST BE FURNISHED BY 7HE LSEF Ck REPLACED
BY ECUIVALENT LOCALLY-AVAILABLE SUBRCUTINES.

15. NAME AND ESTABLISHMENT OF AUTHOR -
J. E. BOERS
SANDIA LARCRATCRIFS
P. 0. BOX 9E0C
ALBUCUERCUE, NEW MEXICO 87115

16. m ATFPIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE [ ECK (1396 CARES)
SAm p LF FRCBLEm (258 CARES)
SAMPLE PROBLEM OUTPUT (70 PAGES, PLOTTER OuTPLT-7 PAGES)
REFE R ENCE REPCRT ANC ACC PROGRA M MING NOTE 74-21

17. CATEGORY - V
KFYWOR1S - POTENTIALS, ECuIPOTENTIALS, EOUIFIELO, LAPLACE EQUATICN
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1. NAME IR DESIGNATION OF PROGRAM - PLCTR

2. COMPUTER FOR WHICH PROGRAM IS DES I GNED AND OTHERS UPON WHICH
IT IS OPERABLE - C006600

3. OESC P IPTION OF PROBLE M OP FuNCTI ON - PLCTR ANC THE AuX IL IAP y ROU-
TINE XYGRO CONTOUR A FUNCTION DEFINED OVER A TWO-DIMENSIONAL GRID
On COMPUTE THE AREA WITHIN THE CONTOURS.

4. mETHOD OF SOLUTION - PLOTR AND xYGRO UTILIZE A SO-CALLED FOUR-
POINT CELL METHOD. THE FUNCTION To BE CONTOURED MUST BE TABULATED
IN A TWO-DIMENSIONAL ARRAY WHERE THE POST Iron; OF EACH ELEMENT
F(I,J) IS SPECIFIED BY THE COORDINATES XI I) AND Y(J). 	 THESE cona-
DINIATFS MAY BE IN EITHER CARTESIAN CR PCLA p FORM.

S. PESTRICT I LINS ON THE COMPLEX IT y OF THE PROBLEM - THE MAXIMU M A LiCw-
ABLE RANGE BETWEEN MINIMU M AND MAXI M UM ANGLES IS 180 PEGREES.

6. T YPICAL RUNNING TIME -

T. UNUSUAL FEATURES OF THE PROGRAM -

3 • RELATED AND AUXILIARY PROGRAMS - PLCTR UTILIZES THE SCORS PLOTTING
ROU T INES (REFERENCE 2) TO PRODUCE AN OUTPUT FILE FOR THE SC-4020
R ICRCFILm PLOTTER.

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEmBE P 1573.
COC6600 VERSION  SUBMITTED JANUARY 1970.

10. R E F ERENCES - SUSAN M. m ILLY, PLOTP	 TWO.-01mENSIONAl CON T nup I NC
AN) A R EA-CALCULATI ND RnUTI NE, SC-RP-69-685, OCTOBER 1969.

DIVISION E424, SC-4020 LSAGE 1.1TH Bm-70S0/ 7094,
r 0C-3600, UNIVAC-1107/1108, CDC-6600, SANDIA LABORATDP IFS.

R UQUERQUE NEW MEXICO, MAY 1969.
PLOTTING ROUTINES REQUIRED BY PUITP ACC NO. 578, AC(

PR IGRAm .41 NG NOTE 74-24, FEBRUAP y 1974.

11. MACHINE REQUIREMENTS -

12. PR nGRAmml NG LANGUAGE US E D - FORTRAN Iv

13. E PE RATI NG SYSTEM OR MONITOR UNDER wt- ION PROGRAM IS EXECUTE D -

R. A NY OTHER PRoGRAmm ING nP OPERATING INFORMATION OR RESTRIC T IONS -
THE R E F ERENCE SC-RP-69-685 DO E S NOT CORRESPOND EXACTlY TO THE
L A TEST VERSION.	 IN THE CURRENT VERSION OF PLOT P, THE PARAmETE9
HAS BEEN DROPPED FROM TH E CALL LIST. THE PARAmE TER ANS SHOULD NOW

CONTAIN THE ARRAY OF FUNCT ION VALU E S TO BE CONTOURED ON INPUT.

IS. IvA4E AND EST ABL ISHmENT OF AUTHOR -
SUSAN MILL'? DAVENPORT
SANOIA LABORATORIES
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15. NA ME AND ESTABLISHMENT OF AUTHOR(S) (CONTINUEC)
P. 0. BOX 5800
ALBUQUERQUE, NEW MEXICO 87115

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTICK
SOURCE DECK (714 CARDS)
SA MPLE PROBLEM (114 CAPOS)
REFERENCE REPORT, SC-RR-65-685, AND ACC KCTE

17. CATEGORY - P
KEYWORDS - CONTOUR, 2-DIMENSIONAL, CARTESIAN, POLAR, COORDINATES
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• NAmE O P DESIGNATION CF PROGRAM - CWAPF

2. Cump uTER FIR WHICH PRE7G 0 Am IS DESIGNED AND [TI-ER! URN WI-Id-

IT IS OPERABLE - IBM360

• eFSC E I P TIO N OF PROBLEM n p FuNCTIcK - DWARF ALLCKS INE-CIPENSICNAL
SIMULATION CF REACTOR BuRNuP AND XENCN OSCILLATICN PROBLEMS IN
SiA11, cYLINTAD IcAL, CR SPHERICAL GECTJ ETRY LSINC A FEW-GROUP DIF-
FUSION THECRY MODEL.

• PETHOO OF SOLUTION - THE FEW-GROUP, NEUTRON CIFFUS ION THEORY
EQUATIONS ARE REDUCED TO A SYSTEM OF FINITE DIFFERENCE ECUATICNS
THAT ARE SCLVED FCR EACH GPCUP BY THE GAUSS METHOD AT EACH TIME
PGINT. FISSION NEuTRoN SOLACE ITERATION CAN BE ACCELERATED WITH
CHEBYSHFV EXTRAPCLATICN.	 A THERMAL FEECBACK THEATRE LOOP IS
USED Tu OBTAIN CONSISTENT SOLUTICKS FIR THE CISTFIeuTioNS CF
REACTOR POWER, NEUTRON FLUX, AND FUEL AND COCLANT FRc p ERTiEs WITH
THE NEuTREN GFOuP CONSTANTS FUNCTIONS OF THE LATTER. SOLuTIONS
FOR THE NEW NUCLIDE CONCENTRATICNS OF A TIME FcITT ARE MACE MITI-
ThE FLUX ASSum Er CONSTANT IN THE TimF INTFRvAL.

S. mESTRICTICKS ON THE CCPPLEXITY CF THE PROBLEM - p AxI p A CF -
4 GROUPS

40 REGIONS
50 mACRCSCo p iC MATERIALS*
50 NuCLICES PER REGIEN

250 MESH POINTS
CNLY 10 APE FUNCTIONS OF THE FEEDBACK VARIABLES.

N. TY P ICAL RUNNING TIME - p RimARIL y A ELNCTIYN CF THE NUMBER CF FEED-
iACK ITERATIONS REQUIRED, RUNNING TI M E RANGES Facm LESS THAN A
SEICNr TO SEVERAL SECINCS PER TIME-STEP.

7. uNuSUAL FEATuRES OF THE PROGRAM - THE NEUTRON GRCuP CCNSTANTs Fcp
THE mAcPCSCrPIC MATERIALS CAN BE USER-SPECIFIED FUNCTIONS OF THE
EFEDRAcK VARIABLES ANC THE GROUP CCKSTANTS CAN BE A MIXTURE CF THE
NENDEPLETION MACROSCOPIC AND DEPLETING MICROSCOPIC MATERIAL CATA
IN A R EGICN. AUTOMATIC SEARCHES ON BUCKLING, PCISON, REGION
CI mENSIONS, A REGION INTERFACE p csITIDN, IR TCTAL FCRER CAN BE
OCNE AT EACH TIME PCINT.	 BASIC INPUT DATA AND MATERIAL CONSTANTS
CAN BE CHANGED FREELY AT ANY TI M E CLRINc FRCBLEP EXECUTION. THE
SCUTIONS FOR THE COOLANT THERMAL PROPERTIES CCvER THE ENTIRE
RA NGE FRcm THE SuBCICLED THRCuGH THE SUPERHEATED VAPOR REGIMES
WITH CONSTANT PRESSURE AND PASS FLEW RATE ASSUmff. A PEcTTEc CUT-
PUT RDITINF CAN PLOT u p TI THREE DISTRIBUTIONS (CP FLUX, POWER,

TEMPERATURES, rENSITIES, ETC.) PER FRAME VERSUS THE UNF-Gi m ENSIO N
-M SP ACE VAFIABLE.

A. R ELATED ANC AUXILIARY FRCGRAPS - CORA, A FEW-GROU P , ONE-ETmEN-

SIDNAL DIFFUSION PROGRAM ANC SINBAC, A NuCLICE CEPLETIC K PRCCROM.
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9. STATUS - ABSTRACT FIRST DISTRIBUTEC OECEPPER 1973.
IPm360 VFPSICN SUBMITTED JUNE 1573, SAMPLE PRCBLEM EXE-

CUTEC BY ACC.

10. REFERENCES - E. C. ANDERSON AND G. E. PUTNAm, DWARF, A FEW CRUP,
ONE-DimPNSICKAI DIFFUSION THEORY PROCRAm FOR REACTOR DEPLETION
WITH ADJUSTABLE REACTIVITY FEEEPACK, AKCP-1083, NOVEMBER 1972.

11. mtCHINE RECUIREmENTS - 330K BYTES OF CORE STCRAGE PLLS 8 FORTRAN
LOGICAL UNITS, INCLUDING UNITS PCP CARC INPUT, PPINTEC CUTPUT, AND
PLCTTED OUTPLT

12. PROGRAmmING LANGUAGE USEC - FORTRAN Iv (h)

13. OPERATING SYSTEM Ck NCKITCR LNCFR WHICH PRCGRAm IS EXECUTED -
OS /360.

14. ANY OTHER PRoGRAmmINC CR OPERATING INFORmATICN OP RESTRICTIONS -
THE pROGRAk CCPPILES WITH THE FORTRAN k CCmPILFR, OPTImIZATICN
LEVEL 2.	 IT CONSISTS OF A ROOT MAIN SEGMENT THAT CALLS 5 CVERLAYS
SERIALLY.	 THE CLOCK ANC PLOTTED CUTPuT ROUTINES ARE INSTALLATION
OEPENOFNT.

15. NAME AND ESTABLISHMENT CF AUTHORS -
E. C. ANDERSON AND G. E. PuTNAm
AERoJET NUCLEAR COMPANY
P. C. BOX 1845
IDAHO FALLS, IDAHO	 834G1

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSmITTAL
SOURCE CECK 18278 CARDS)
SAMPLE PROBLEM (149 CARDS)
CONTROL INFORMATION (JCL 66 CARDS)
LCAO MODULE DWARF (285 BL•CKS)
SAMPLE PROBLEM OUTPUT (26 PAGES)
REFERENCE REPORT

17. CATEGCRY - r
KE y wORDS - F EW-GROUP, ONE-DImENSICNAL, DIFFUSION, sites, CYLIN-

DERS, SPHERES, REACTIVITY FEEDBACK, CCRA CODES, SINBAD
CCDES
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I. NAME OR DESIGNATICN OF PRCGPAr - ASEEm

2. CC0PuTER FCR WHICH pRCGRAm IS CESIGNEC AND CTFERS LPON WHICH
IT IS OPERABLE - IBm3EC

1 . DESCRIPTIO N CF PRCBLEm OR FUNCTION - ASTEm IS A MODULAR SET OF
FORTRAN IV SUBROUTINES TO EVALUATE TFE GIPPS, FELMHOLT/, AND
SATURATION LINE FUNCTIONS AS PUBLISHED BY THE AMERICAN SCCIET y OF
MECHANICAL ENGINEERS (1967).	 ANY TFERmOCYNAmIC QUANTITY INCLUDING
DERIVATIVE PRCPERTIES CAN BE OBTAINED FRC', THESE RCUT1NES B y A
USER-SUPPLIEC MAIN PROGRAM.

4. METHOD OF SOLUTION -

S. RESTRICTI(NS CN THE CCmPLExIT y OF THE PROBLEM - UNLESS REOlmEN-
SIONFD BY 1HE USER, THE HIGHEST DERP,ATIVE ALLCwED IS CPCER 9.
ALL ARRAYS WITHIN ASTEm ARE UNE-DImENSICNAL IC SAVE STORAGE AREA.

6. TYPICAL RUNNING TIME - THE SAMPLE PRCBLEm REQUIRES LESS TI-AN A
MINUTE.

7. LNUSuAL FEATURES CF THE FRCGRAm - TFE MAIN PRCCRAm IS THE SAMPLE
pFcBLEm.

P. RELATED AND AUXILIARY pRCGRAPS - STEAM-67 (ACC ABSTRACT 987)

R. STATUS - APSTRACT FIRST DISTRIBUTED CECEmBER 1973.
IPm360 VERSION SUBMITTED JUKE 1973, SArFLE FRCEILEM EXE-

CUTEC BY ACC.

10. REFERENCES - K. V. mCCRE, ASTEm - A CCLLECTICN OF FORTRAN SuBRCU-
TINES TO EVALUATE THE 19E7 ASmE EOLATICNS CF STATE FCR WATER/STEAM
AND DERIVATIVES CF THESE EQLATIONS, ANCR-1026, OCTOBER 1S71.

C. A. mEYER, R. B. mCCLINTCCK, G. J. SILVESTRI, ANC
R. E. SPENCER, JR., 1967 ASmE STEAM TABLES - THERmCDYNAmIC ANC
TRANSPGRT PRCRERTIES OF STEA M , NEW YERK, THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS, 1967.

P. U. BRICGmEN, TEE THERmCCYNAPICS CF ELECTRICAL
PHENOMENA IN M ETALS ANC A CCNCENSEC CCLLECTICN CF TFERmCCYNAmIC
F ( RmULAS, NEW YO R K, COVER PUBLICATICNS, INC., 1961.

H. mACHINF REQUIREMENTS - 68K BYTES

12. PRCGRAmmING LANGUAGE USED - FORTRAN Iv

I! . OP E R ATING SYSTEM OR MLNITOR LNDER WHICH FRCGRAP IS EXECUTED -
CS/360.

14, ANY OTHER PROGRAMMING CR GPERATING INFCRmtTICK CR RES TRICTICNS

l. h A mE AND ESTABLISFmENT CF AuTHCR -
K. V. MOORE
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15. NAME AND ESTABLISHMENT OF AUTHCR1S1 (CCNTINUEC)
AEROJET NUCLEAR CCPPANY
P. O. BOX 1845
ICAFC FALLS, IDAHC 83401

16. MATERIAL AVAILABLE - PAGNETIC TAPE TRANSMITTAL
SOURCE CECK 11551 CARDS)
SAMPLE PROBLEM (83 CARDS)
REFERENCE REPCRT, ANCP-1026

17. CATEGORY - H
KEYWCROS - THERMOCYNANICS, WATER, PRESSURE, TEMPERATURE, LIQUIDS,

VAPORS, STEAM-67 CCDES
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I. NAME 9 P CESICNATICN CU PPCGRtm - SLACE-0

• CCM p uTER FIR WHICH PRDCRAm IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CUC6600

• r05IRIPTION OF PROBLEM oR FUNCTION - sLADE-0 ANALYZES THE TRAN-
SIENT DYNAMIC RESPCNSF OF ELASTIC St-ILLS.

4. wETHCO CF SoLDTION - SLADE-U USES THE FINITE ELEMENT METHOD IN
SPACE AND CENT R AL rIFFERENCE SCHEME IN TIME.

t. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - MAXIMA CF -
t50 ELEMENTS
TOO NODAL POINTS

t. TYPICAL RUNNING TIME - RUNNING TIME IS CCNTRCLLEC BY THE SIZE OF
THE MESH AND THE LENGTH IN TIME FIR WHICH THE RESPCNSF IS SCUGHT.

1. UNUSUAL FEATURES IF THE PROGRAM - SLACE-C IS CESIGNEE FOE TEE
OYNA m IC ANAtYSIS OF THIN SHELLS. 	 A CURLY CuRvEr, ARBITRARY
QUADRILATERAL ELEMENT IS UTILIZEC.	 TFE ELEMENT IS BASED UN A
MINIMUM POTENTIAL ENERGY PRINCIPLE FIR THIN SHELLS. A SIMPLE
CENTRAL DIFFERENCE TIME INTEGRATION SCHEME TOGETHER WITH A CIAGC-
NAL MASS MATRIX IS USEC TC CCmPuTE THE TRANSIENT DYNAMIC RESPONSE.
SINCE THE mAJOPITY OF AEROSPACE STRLCTURES ARE BASIC IN SHELLS CF
R F VOLUTICN, THE PRcGRAm IS DESIGNED SPECIFICALLY FOR A SHELL THE
REFERENCE SURFACE OF WHICH IS A PIRTICN CF AN AxISYmmETRIC SUR-
FACE. THE PROGRAM ALLCwS UP TO FIVE SEPARATE LAYERS AND UP TO
FIVE SEPARATE ELASTIC ANISCTROPIC M ATERIALS WITH TEMPERATURE-
DE PENDENT FROPEk T IES.	 SLADE-C HANCLES vAtlIABLE THICKNESS SHELLS
ANC ALLCwS THICKNESS LISUATINUITIES ALONG ELEMENT BCONDARIES. IT
RocvIDES FIR BOTH NORMAL ANI TANGENTIAL SURFACE LOADS ANC FOP TEM-
PERATURE CHANGES THROUGH THE THICKNESS AS WELL AS VAPYINO TEMPERA-
TURES OVER THE REFERENCE SU R FAIE. OVER ANY PCPTICN CF THE
BOuNrA p y, A IHCICE OF THIR T EEN SEPARATE BCUNCARY CCNOITIONS IS
AVAILABLE.	 TO EASE DATA PREPARATION, SIMPLE ELT EFFECTIVE CENERA-
TIEN SCHEMES ARE BUILT INTO THE PROGRAM.	 SLADE-C COMPOTES rYNAmic
BE E 0RmATICKS, VELOCITIES, ST R ESSES, AND STRESS RESULTANTS OCCUR-
RING IN THE SHELL.	 SINCE IT IS DESIGNED FOR USE BY A LARGE NUM-
PER OF REFIRE, IT CONTAINS ERROR CHECKS WHEREVER POSSIBLE ANC,
ExCEPT WHERE NEEDED FOP EFFICIENCY, VERY STRAICHTFCRwARC LCIIC.
SIADE-D USES A SINGLE-ClmENSICNED STCRAOF ARPA y FOR THE TOTAL
ST I F FNESS MATRIX, PASS MATRIX, ANC LCAC VECTOR.	 IF A GIVEN vacs-

LEm FITS WITHIN THE LIMITS IF THIS STcRAGE ARRA y , THE ERCGRAm
FUNC T IONS AS AN IN-CCRE PROGRAM.	 IF ACDITIONAL STCRAGF IS
RE QUIRED, THE EPIGRAM SEEKS ON-LINE AUXILI A RY STORAGE WHICH MUST
RE RA NDOMLY ACCESSIBLE.

RELATED ANr AUXILIARY EPIGRAMS - SLACE-C IS AN CUTCRIw TH OF AN

EARLIER STATIC SHELL PPOCRAV, SLADE.
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9. STATUS - ABSTRACT FIRST DISTRIBUTED EECEmBER 1573.
CCC6600 VERSICN SUBmITTEC SEPTEMBE R 1973.

10. REFERENCES - SAmUFL W. KEY AND ZELMA E. BEISINCER, SLACE 0, A CCM-
PUTER PRCGRAV FOR THE DYNAMIC ANALYSIS OF THIN SHELLS,
SLA-73-CC75, JANUARY 1973.

S. W. KEY AND Z. E. BEISINGFR, SLADE, A COMPUTER Pi :0 c-
GRAM FOR THE STATIC ANALYSIS OF THIN SHELLS, SC-RR-AS-3E9, NOVEM-
BER 1970.

11. mACHIN E RECUIREmENTS - 79,000 DECIMAL WCRC CORE, EXTENDED CORE
STORAGE, AND MASS STORAGE DISK FILES

12. PROGRAMMING LANGUAGE USEC - FORTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCOPE 3.2.

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR PESTRICTICNS -
TFE STIFFNESS MATRIX, MASS MATRIX, AND LOAD VECTOR GENERATED ARE
STORED IN A, A ONE-DIMENSIONAL ARRAY CF 6056 LCCATICKS.	 IF TFE
MATRICES AND VECTOR GENERATED REQUIRE MORE THAN f056 CORE LOCA-
TIONS, EITHER RANDCm ACCESS EXTENCEC COPE STORAGE, RANCOm ACCESS
MASS STORAGE DISK FILES, OP THE ECLIVALENT IS RECUIREC. AS TFF
PROGRAM IS CURRENTLY WRITTEN, THE MASS STORAGE CALLS WRITEC AND
REAOEC ARE USED IN CONJUNCTICN WIT)- A CCC 6635 ExTENCEC CORE STOR-
AGE UNIT, AND THE MASS STORAGE CALLS ° PERMS, 1..RITMS, AND REACmS
ARE USED IN CCNJUNCTICN WITH THE SYSTEM DISK FILES.

THE REQUIRED NUMBER OF BLOCKS NEEDED TO STCRE THE STIFFNESS
MATRIX, MASS MATRIX AND LOAD VECTOR IS SET UP AS ONE FILE CF
INFORMATION IN ExTENCEC CORE STORAGE CP IN CISK FILE STORAGE.
EXTENDEC CORE STORAGE IS SOUGHT FIRST, ANC, IF THE FILE LENGTH
EXCEEDS THE SPACE AVAILABLE, THE FILE IS PLACED IN DISK STORAGE.
EACH BLOCK COMPRISES 6C56 GOFF LOCATIONS, LCCCTEC IN THE ARRAY A
WI-EN IN THE CORE OF THE COMPUTER. THE MASS STCRAGE CALLS ALLCw
ANY NUMBER CF wCRCS TC RE TPANSFERREC TO CR FRCm THE FILE START-
ING AT ANY POINT IN THE FILE. 	 THE RESULT IS A RANCCMLY ACCESSIBLE
FILE. ANY BLOCK IS ACCESSIBLE AT ANY TIME. 	 THE RANDOM ACCESS
FEATURE IS REQUIRED IN THE ASSEMBLY CF TFE STIFFNESS MATRIX, MASS
MATRIX, AND LOAD VECTOR IN PERGEX. 	 THE TIME INTEGRATICN IN INTEGX
USES THE FILE SECUENTIALLY.

15. NAME AND ESTABLISHMENT OF AUTHORS -
S. W. KEY ANC Z. E. BEISINGER
DIVISION 1F41
SANCIA LABORATORIES
P. C. BOX 5800
ALBUQUERQUE, NEW mEXICC 87115

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CFCK (3409 CARDS)
SAMPLE PROBLEM (61 CARDS)
REFERENCE REPcRT, SLA-73-0079
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IL CATEGO RY — I
KEYWORDS — SHELLS, FINITE ELEMENT, OYNAMICS, STRUCTURAL ANALYSIS,

DEI-ORmATION, STRESSES, MASS m ATRICES, SLACE CUES
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I. NAME OR DESIGNATION OF PROGRAM - MCKA

2. COMPUTER FCR WHICH PRCGRAM IS CESIGNEC AND OTHERS UPCN WHICH
IT IS OPERABLE - IBM360

3. DESCRIPTICN CF PRCBLEM CR FUNCTION - MONA SOLVES THE MULTIGROUP,
ONE-DIMENSIONAL NEUTRON DIFFUSION ECLATICNS IN SLAB, CYLIN-
DRICAL, OR SPHERICAL GEOMETRY FOR EITHER THE DIRECT OR ADJCINT
FLUX. BOUNDARY SOURCES AND SPATIALLY CEPENDENT VCLUME SCURCES
CAN BE GROUP DEPENDENT. MULTIPLE THERMAL GRCUPS ARE ALLCWED.

4. METHOD OF SOLUTION - THE SYSTEM CF FINITE CIFFERENCE EQUATIONS
OF A GROUP ARE SOLVED BY THE GAUSS METHOD. 	 CUTER ITERATICKS CN
THE NEUTRCN FISSICN SCURCE CAN BE ACCELERATED WITH THREE-POINT
CHEBYSHEV EXTRAPOLATICN, AND INNER ITERATIONS CN MULTIPLE
THERMAL GRCUPS CAN BE ACCELERATED WITH TwO-PCINT EXTRAPOLATION
CR GROUP SCALING.

S.	 RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - MAXIMA CF -
50 GROUPS
50 REGIONS
20 MACROSCOPIC MATERIALS

999 LIBRARY MATERIALS
500 MESH POINTS

6. TYPICAL RUNNING TIME - A SANELE PROBLEM WITH 22 GROUPS, 41 MESH
POINTS AND NO UPSCATTER REQUIRES 0.35 SECONDS CF CPU TIME PER
CUTER ITERATICN.

7. UNUSUAL FEATURES OF THE PROGRAM - FLUX-VOLUME WEIGHTED FEw-
GRCUP CONSTANTS CAN BE GENERATED. PARAMETER SEARCHES THAT CON-
VERGE TO USER-SPECIFIED EIGENVALUES INCLUDE BUCKLING, PCISCN,
DIMENSION, BOUNDARY, AND CONCENTRATION SEARCHES. 	 OUTPUT EDITS
INCIUDE ARBITRARILY NCRmALIZEC FLUX, SOURCE, AND POWER DISTRI-
BUTIONS; FLUX SPECTRA; MEDIAN AND AVERAGE ENERGY CISTRIBUTICNS
FOR VARIOUS PEACTICN RATES; CETAILEC NEUTRON BALANCE DATA;
ACTIVATICN TRAVERSES; AND CISTRIBUTICNS CF RATIOS OF ARBITRARY
REACTION RATES.

8. RELATED AND AUXILIARY PROGRAMS - MANY CF THE CETAILEC ALGORITHMS
AND GENERAL METHODS OF THE PCNA CCDE WERE TAKEN DIRECTLY FROM THE
FEW-GROUP, ONE-DIMENSICNAL DIFFUSION CODE CORA.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
IBm360 VERSION SUBMITTED NOVEMBER 1972, SAMPLE PROBLEM

EXECUTED BY ACC.

10. REFERENCES - G. E. PUTNAm, MONA, A MULTICRCUP CNE-DImENSIONAL
NFUTRONICS ANALYSIS CODE, AnCR-1051, PARCH 1972.

R. L. MUELLER, 360/75 INTERVAL TIMER RCLTINE, EXCERPT
FROM NRTS ENVIRONMENTAL SUORCUTINE MANUAL, OC T CBER 1968.
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n. KACHINF RECUIRE m ENTS — 300K BYTES CF CCRF sTCPAGE, 5 FORTRAN LCGI -
(AL UNITS FOR PROGRAM—REQUIRED DATA S E TS, 3 FCRTPAN LCG1CAL UNITS
FcR CARD INPUT, PRINTED CuTP(JT, ANC PUNCHEC CARD CLTPLT

12. PROGRAmmINC LANGUAGE USED — FCRTRAN IV II-)

n. CPFRAT1NG SYSTEM CR MCNITCR UNDER WHICH PFCGRAm IS EXECUTED -
ns/3t.o.

Is. us y OTHER FPCGRAmmING CR CPFRAT INC INEoRmATIcn eR RESTRICTIONS —
THE PROGRAM COMPILES WITH THE FCRTRAK H CCPPILER, CPTImliATICN
LEVEL 2.	 IT CCNSISTS OF A ROOT MAIN SEG M ENT THAT CALLS El
OVERLAYS SERIALLY.	 (dm% CAILS 3 INSTALLATION — CEPENCENT ROUTINES--
TINSET, TIMER, AND TimJ.	 THE FIRST TWO ARE DESCRIBEC IN REFERENCE
2. T1 0 .1 IS A SMALL CLCCK (FLAPSEC CPU TIME) RCUTIKE THAT CAN RE
EASILY REPLACED CP DummIEC.	 AN IBM360 SYSTEM ROUTINE ERRSET,
DESCRIBED IN GC28-6(117-2, IBM SYSTEM/360 OPFRATING SYSTEM, FCRTRAN
IV (G AND HI PROGRAMMERS CUICE, IS ALSC CALLEC AND MAY BE CUmmIED.

Is. NAME AND ESTABLISHMENT OF AUTHOR —
G. E. PUTNAm
AEROJET NUCLEAR CCmFANY
P . O. BOX 1P45
(CAI< FALLS, ICAHC R3401

mATEklAl AVAILABLE — MAGNETIC TAPE TRANSMITTAL
SOURCE CFO( (S282 (ARCS)
LCAD MODULE mCNA (2EC BLOCKS)
SA m PtE PPC9LEM (223 CARDS)
CONTROL INFORMATION (JCL 35 CARDS)
R E F ERENCE REPORT AND EXCERPT

17. CATEGORY — C
KEYWORDS — mULTIGROUP, 1—DIMENSIONAL, DIFFLSICK, CRITICALITY

SEARCHES, SLABS, CYLINDERS, SPHERES, CORA CODES
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I. NAME nR DESIGNATICN OF PROGRAM - STEFEG

2. CCMPUTER FCR WHICH PRCCRAM IS DESIGNED AND CTFERS UPON WHICH
IT IS OPERABLE - IBM360

3. OESCRIPTICK CF PROBLEM OR FUNCTION - STEFEG CALCULATES GASEOUS
snuRcE TERMS.	 IT CCMPUTES THE GASECUS RELEASES THROUGH VARIOUS
PATHS FROM BCILING WATER REACTORS AND/OR PRESSURIZED WATER
REACTORS.

4. METMCD CF SOLUTION -

5. RESTRICTIONS ON THE CCMPLEXITY CF THE PROBLEM - 20 ISOTCPES,
AND 6 REPORTS EACH FOR PRESSURIZED WATER REACTCR AND BCILING
WATER REACTCR.

6. TYPICAL RUNNING TIME - 12 REFCRTS RECUIRE ABCUT 14 SECCNOS.

7. UNUSUAL FEATURES CF THE FRCGRAM

• RFLATEC ANC AUXILIARY PROGRAMS -

	

G.	 STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1573.
I8M360 VERSICN SUBMITTEC DECEMBER 1572, SAMPLE PROBLEM

EXECUTED BY ACC.

	

10.	 REFERENCES - F. T. RINFORD, T. P. HAMRICK, G. W. PARKER,
AND T. H. ROW, ANALYSIS OF POWER READIER CASECUS WASTE SYSTEMS,
12TH AEC AIR CLEANING CONFERENCE, AND ERRATA.

	

11.	 MACHINE RECUIREMENTS -

	

12.	 PRCGRAMMING LANGUACE USED - FORTRAN IV

13. OPERATING SYSTEM OR MUNITOR UNDER WHICH FRCGRAM IS EXECUTED -
CS/360.

	

14.	 ANY OTHER PROGRAMMING CR CFERATINC INFCRMATICK CP RESTRICTICNS

15. NAPE AND ESTABLISHMENT CF AUTHORS -
F. T. BINFORC, T. P. HAMRICK,
G. W. PARKER, AND T. H. RCM
CAK RIDGE NATIONAL LABORATORY
P. O. BCX X
OAK RIDGE, TENNESSEE	 37e3o

	16.	 MATERIAL AVAILABLE -
SOURCE DECK (652 CARDS)
SAMPLE PROBLEM (63 CARDS)
CONTROL INFORMATION (JCL S CARDS)
REFERENCE REPCPT AND ERRATA
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0. CATEGO RY — G
KEYWORDS — POWER REACTORS, GASES, RACIOACTIvITY, WASTE SOLUTIONS
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1. NAME OR DESIGNATICN CF PROGRAM — FPFM

2. COMPUTER FOR WHICF PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE — IBM360

3. DESCRIPTION OF PROBLEM OR FUNCTION — FPFM IS LSED IN RADIOLOGICAL
SAFETY ANALYSES CF LINE REACTCRS (8WR'S AND PWR'S ONLY) TO
CALCULATE: (1) MAXIMUM NOBLE GAS RELEASE TO TFE FUEL CLADDING
CAP FOR TOTAL CORE DURING STEACY—STATE OPERATION, (2) NOBLE
GAS RELEASED TO THE REACTOR PRIMARY SYSTEM FOR SELECTED PIN
PERFORATIONS, AND (3) INTERNAL PIN PRESSURE (OPTIONAL).

4. METHOD OF SOLUTION — AN ANALYTICAL METHOD IS USED BASED CN A
STEADY—STATE RELEASE MODEL.	 THIS METHOD WHICH EmPLCYS FISSION GAS
CAPSULE DATA AND CCNSERVATIVE ASSUPPTICKS HAS PROVIDED GOOC CORE -
LATIONS OF CAPSULE RELEASE DATA AND DESCRIEEC FISSION PRODUCT
DISTRIBUTION IN URANIUM OXIDE FUELS.	 THE ASSLMPTICNS LSED ARE
THAT THE RELEASE CF ICDINE-131 IS EQUAL TO THE FRACTIONAL RELEASE
OBSERVED FOR XENON-131, AND THAT ALL THE FUEL PINS HAVE A LCW
FUEL — TO —SHEATH HEAT TRANSFER COEFFICIENT AND, THEREFCRE, A HIGH
FUEL SURFACE TEMPERATURE WHICH INCREASES RELEASE FOR ALL CCRRE-
SPONDING HEAT RATINGS.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM — FPFM APPLIES
CNLY TO WATER — COOLED REACTORS.

A. TYPICAL RUNNING TIME — LESS THAN 1 MINUTE IS REQUIREC FCR A TYPI-
CAL PROBLEM.

7. UNUSUAL FEATURES CF THE PROGRAM —

B. RELATED AND AUXILIARY ERCGRAmS —

9. STATUS — ABSTRACT FIRST DISTRIBUTED DECEMBER 1S71.
IBM360 VERSICK SUBMITTED JANUARY 1973, SAMPLE PROBLEM

EXECUTED BY ACC.

10. REFERENCES — V. F. BASTCN, J. H. MCFADDEN, W. A. YUILL,
AN ANALYTICAL METHOD FOR CALCULATING STEADY—STATE FISSION GAS
RELEASE--FISSION PRODUCT FUEL MODE (FPFm) CODE, ANCR-1010,
SEPTEMBER 1971.

11. MACHINE RECUIREMENTS — 7CK STORAGE SINGLE—PRECISION

12. PROGRAMING LANGUAGE USED — FORTRAN Is

13. OPERATING SYSTEM CR MOK1TCR UNDER WHICH PRCGRAm IS EXECUTED —
US /3A0.

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATICN CR RESTRICTIONS —
SOURCE CODE DECK IS MODIFIED TO CALL LATER vERSICN OF THE
CALCCMP PLOTTING PACKAGE.
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1'. NAME AND ESTABLISHMENT CF AUTFCP -
V. F. BASTC'N
AFRCJET NOCLFAk COMPANY
P. O. BOX 1e45
IDAHC FALLS, ICAFO 83401

16. MATERIAL AVAILABLE - MAGNETIC TAPE TPANSMITTAL
SOURCE CFO( (131 CAPCS)
SA MP LE ERCBLEP (18 CARES)
CnNTPOL INFORMATION (8 CARDS)
LCAO CCUE ( PPCL I PC-69 eLCCKS)
REFERENCE REPORT

CATEGC P Y - G
KFYwnorlos — GASES, FISSICN PPCCLCTS, PACICACTIVITY, CLACDING,

PATER COOLANTS, POWER REACTORS, CPEPATICK
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1. NAME OR DESIGNATION OF PRCGRAM - TRIAL

2. COMPUTER FOR WHICH PRCCRAM IS DESICNEC AND CTFERS UPON WHICH
IT IS OPERABLE - H6000

3. DESCRIPTION CF PRCBLFM OR FUNCTION - TRIAL CARRIES OUT A SIMPLE
LINKING OF SEVERAL T6C-DIMEWSIONAL, MUTICROUP NEUTRCN (DIRECT CR
ACJOINT) FLUX SETS TO GIVE A THREF-DIMENSIONAL REPRESENTATICK.

4. METHOD OF SOLUTION - THE FLUX LINKING APPROACH ASSUMES TI-AT THE
REACTOR SYSTEM CAN BE WELL REPRESENTED IN CYLINDRICAL GEOMETRY AND
REQUIRES INPUT OF ONE (R,Z) MULTIGRCUP FLUX SET AND ONE CR MORE
(X,Y) MULTIGROUP FLUX SETS FCR SFlECTED PLANES PERPENDICULAR TO
THE Z-AXIS.	 POINTS CE INTERSECTION BETWEEN THE TRANSVERSE PLANES
AND SELECTED AXIAL LIKE SHAPE FUNCTICKS ARE USEC TO ESTABLISH
FUNCTIONAL DISTRIBUTIONS WHICH DEPEND ON THE SPECTRA (F.G., THE
PU239 FISSION RATE, 810 ABSORPTION RATE, ETC.). FOP EACH TRANS-
VERSE PLANE, A WEIGHTEC FUNCTIONAL IS DETERMINED EY AVERACINC THE
POINTWISE FUNCTIONALS OVER ALL THE INTERSECTING NODES CF THE AXIAL
LIKES AND THAT PLANE. THE WEIGHTED FUNCTICNS ARE TI-EN USED AS
NORMALIZATION CONSTANTS IN A SIMPLE IKTERPCLATICN (OR EXTRAPOLA-
TION) ROUTINE FCR CCMPUTING THE THREE-DIMENSIONAL FLUX REPRESEN-
TATION.

5. PFSTRICTILKS ON THE CCMPLEXITY CF THE PROBLEM - A MAXIMUM OF 25
TWO-01mENSIONAL FLUX SETS MAY BE INPUT TC TRIAL. 	 OTHERWISE,
VARIABLE-DIMENSIONED ARRAYS APE USED EXCLUSIVELY Will-IN THE PRC-
GRAN AND PRCBLEM SIZE LIMITATIONS WILL BE DICTATED BY THE AMCIAT
OF AVAILABLE CCMPUTER MEMORY.

6. TYPICAL RUNNING TIME - A PROBLEM CONSISTING CF A 2C X 20 X 31 MESH
ARRAY, 7 INPUT (X,Y) FLUX SETS ANC 3 AXIAL LINE SHAPE FUNCTIONS
RECUIRES APPROXIMATELY 3 MINUTES.

7. UNUSUAL FEATURES OF THE PROGRAM -

	

P.	 RELATED ANC AUXILIARY PROGRAMS - TRIAL USES THE CENEC ENVIRCNMEN-
TAL SUBROUTINE PACKAGE (ACC ABSTRACT 515).

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
H6000 VERSION SUBMITTED FEBRUARY 1973.

10. REFERENCES - C. L. COWAN, P. GREEBLER, B. A. FLTCHINS, M. D.
KELLEY, AND P. PRCTSIK, A CESCRIPTICK AND EVALUATION CF THE FLUX
LINKING APPROACH FOR COMPUTING THREE-CIMENSICNAL FLUXES - THE COM-
PUTER CODE TRIAL, GEAP-13931, MARCH 1973.

B. M. CARMICHAEL, D. A. mENELEY, AND C. R. VONOT,
REPORT CN THE SUBCOMMITTEE ON STANDARD INTERFACE FILES, PREPARED
POP THE COMMITTEE CN COMPUTER COLE COORDINATION, SEPTEMBER 1,
1971.
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MACHINE REQUIREMENTS - 32K MEMORY, A MINIMUM CF 4 LOGICAL UNITS
FOR THE PERIPHERAL STORAGE OF INPUT, WORKING, ANC CLINT FLUX
SETS, PLUS AN ADDITICKAL LOGICAL UNIT FOR EACr AODITICNAL INPUT
(x,Y) FLUX SET GREATER THAN [NE

12. PROGRAMMING LANGUAGE USED - FCRTRAN IV

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAm IS EXECUTED -
GCOS6000.

14. ANY CTHER PROGRAMMING OR OPERATING INFORmATICK CR RESTRICTIONS -
ALL INPUT FLUX SETS ANC THE CUTPuT 3-C FLUX SET ARE PRESCRIBED IN
THE FORMAT OF THE STANDARD INTERFACE FILE, AS RECC0PENCEC e y THE
STANDARC INTERFACE FILE SUBCOMMITTEE OF THE COMPLIER CODE COCROI-
NATION CCmPITTEE (SEE REFERENCE 2).

15. NAPE AND ESTABLISHMENT OF AUTHOR -
C. L. CCWAN
OREECER REACTOR DEPARTMENT
GENERAL ELECTRIC COMPANY
310 DEGUIGNE DRIVE
SUNNYVALE, CALIFCRNIA 54036

A. MATERIAL AVAILABLE -
SOURCE CECK (971 CARDS)
SAMPLE PRCBLEm (23 (ARCS)
CONTROL INFORMATION (96 CARDS)
REFERENCE REPORT, CEAP-13931

P. CATEGORY - C
KEYWORDS - 3-CIMENSIONAL, REACTION RATES,. POWER DISTRIBUTIONS,

LmFBR REACTCRS
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I. NAME OR DESIGNATICN CF PRCGRAM - PLENUM

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH

IT IS OPERABLE - IBM360

3. DESCRIPTION CF PRCBLEM OR FUNCTION - BULK FLOW DISTRIBUTION IN A
CYLINDRICAL REACTOR COOLANT INLET PLENUM IS CALCULATEC USING
POTENTIAL FLOW THEORY.

4. METHOD OF SOLUTION - THE LAPLACE EQUATICN FOR TFE VELCCITY
POTENTIAL IS SOLVED FOR GENERAL, SYMMETRIC BCUNDARY CONDITIONS AND
ONE INLET NOZZLE BY GAUSS-SE IDEL RELAXATICN (PART 1). NONSYM-
METRIC, DIMENSIONAL SOLUTIONS ARE THEN FCRmEC BY SUPERPCSITICN OF
THE GENERAL SOLUTION (PART 2).

5. RESTRICTIONS ON THE COMPLEXITY CF THE PRCBLEM - THE CCCE IS
DIMENSIONED FOR 8000 MESH POINTS IN AN (R,THETA,Z) ARRAY. DIMEN-
SIONS CAN BE EXPANDED AT THE EXPENSE CF RUN TIME ANC CORE SIZE.

6. TYPICAL RUNNING TIME - RUN TIME FOR PART I IS PROPORTIONAL TO
N**2, WHERE N IS THE NUMBER CF MESH POINTS. WITH 2299 MESH POINTS
CPU TIME IS 42 SECONDS ON A 3E0/1 q 5. RUN TIME FCR PART 2 IS I
SECOND PER PROBLEM. SAMPLE PROBLEM RUNNING TIME IS 2 MINUTES FCR
PART I AND 1 MINUTE FOR PART 2.

7. UNUSUAL FEATURES CF THE PROGRAM - THE CODE APPROXIMATES BLLm FLUID
MOTION THROUGH LARGE CYLINDRICAL HEALERS IN CIRCUMSTANCES WHERE
DETAILS OF THE FLOW, SUCH AS BOUNDARY LAYER EFFECTS, MAY BE
NEGLECTED.	 THREE-DIMENSIONAL EFFECTS ARE CALCULATEC, SO THAT
ASYMMETRIC FLUID INPUT AND OUTPUT PROBLEMS MAY BE CALCULATED. USE
CF A LINEAR FIELD EQUATION PERMITS RAPID SOLUTION BY SUPERPOSITION
OF MANY COMBINATIONS OF INPUT AND OUTPUT OCUNCARY CCKCITICKS.
FIRST ORDER EFFECTS OF FRICTION MAY BE INCLUDED BY ADDITION CF
CONSTANT COEFFICIENTS IN THE FINITE CIFFERENCE FORMULATIONS.

8. RELATED ANC AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTE[ CECENBER 1973.
IBm360 VERSION SUBMITTED JUNE 1F73, SAMPLE PRCBLEM EXE-

CUTED BY ACC.

10. REFERENCE - S. D. HARRIS AND J. W. REECE, APPLICATION OF POTENTIAL
FLOW THEORY TO REACTOR COOLANT CIRCULATICN, PRCCEECINGS OF THE
EIGHTH SOUTHEASTERN SEMINAR UN THERMAL SCIENCES, CF-MS-71-13,
MARCH 23-24, 1972.

II. MACHINE REQUIREMENTS - 240m BYTES CF STCFAGE ANC AN ON-LINE PUNCH
AND PRINTER

12.	 PROGRAMMING LANGUAGE USEC - FORTRAN Iv
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0. CREPATING SYSTEM CR mCNITCR UNCER MFICm PRCGRAm IS EXECUTEC -

OS/360.

14. AN y OTHER FRCGRAMMING CR CPEFATING IKFCRmATIDN OP RESTRICTIONS -
RENUM IS V.RITTEN AS Twl SEPARATF PPCGRAmS.	 PART 1 PPDVIDES A
GENE R AL DIMENSIONLESS SOLUTICN TO THE FIELD ECLATICN. FOR A GIVEN
HEADER THIS CODE NEFO CNLY BE EXECUTEC CNCE. PART 2 USES PuNCmED
OUTPUT FRCP, PART I TO DETERNINF SCLUTICKS FCR t vARIFT y CF USER-
SPECIFIED EDUNCARY CCKCITIDNS BY CImENSIDNAL1ZATICN AND SUPERPCSI-
TION.

15. NAME AND ESTABLISHMENT OF AuTmoR -
S. D. HARRIS
SAVANNAH RIVER LABCRATORY
E. I. DU PCNT CE NEmnURS
AIKEN, SOuTm CARcLINA 29801

mATEPIAL AvAILABLE -
SOURCE DECKS (PART1 312 CARDS, PARI2 220 CARDS)
SAMPLE PROBLEMS (PART1 3 CARDS, PART2 16 CARDS)
PUNCHED FuTPuT (PART' 419 CARCS)
SAMPLE PROBLEM CUTPuT (PARTI 31 PAGES, PART2 11 PAGES)
REFERENCE REPORT

P. CATEGORY - H
KEYwCROS - CYLINDERS, REACTCR COOLANTS, FLLID FLew, R-THETA-Z



1082

ACC ABSTRACT 587
	

03/74

1. NAME OR DESIGNATION OF PROGRAM - AEC-ALO FAH

2. COMPUTER FOR wHICH PROGRAM IS DESIGNED AND CTHERS uPCN WHICH
IT IS OPERABLE - I8m360/50

3. DESCRIPTION OF PROBLEM OR FUNCTION - THE AEC-ALO RADIO FREQUENCY
ASSIGNMENTS AND USES PROGRAM (FAD) PROVIDES FOR MAINTAINING RADIO
FREQUENCY ASSIGNMENT AND TRANSACTION RECORDS.	 IT LISTS ALL RADIO
FREQUENCY ASSIGNMENTS AND USES FROM INITIAL APPLICATION (AFC-310)
THROUGH AUTHORIZATIONS (PAC DOCKET). THE PROGRAM ALLOWS FOP
SORTING BY OFFICE, SYSTEM NUMBER, LCCATION, FREQUENCY, EXPIRATION
DATE, ALO OR AEC SERIAL NUMBER, AND IRAC DOCKET NUMBER.

4. METHOD OF SOLUTION -
	 1

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - A GENERAL FAMIL-
IARITY WITH AEC APPENDIX 0270, PART Iv AND THE 0TP MANUAL IS
ASSUMED.

6. TY P ICAL RUNNING TIME - 5 MINUTES ARE REQUIRED FOR SEVEN REPORTS,
1000 RECORDS.

7. uNuSuAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - AN EARLIER VERSION OF THIS PRO-
GRAM WAS WRITTEN FOR THE BuRROuGHS 8-5500. 	 THIS IS A MODTPIEr
COBOL VERSION OF A uSAEC NUO FORTRAN PROGRAM.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
I8M360 VERSION SUBMITTED FEBRUARY 1973, SAMPLE PROBLEM

EXECUTED B y ACC.

10. REFERENCES - AEC-ALO MEMORANDUM, AEC-ALO RACIO FREQUENCY ASSIGN-
MENTS AND USES (FAU), (1973).

AEC-AL0 MEMORANDUM, DESCRIPTION OF RADIO FREQUENCY
BOOKKEEPING PROGRAM, (1973).

11. MACHINE REQUIREMENTS - THIS SYSTEM REQUIRES DISK-SORT OF INPUT
DATA AND THE MASTER TAPE RECORDS. PERIPHERAL EQUIPMENT REQUIRED
IS CARD READER, LINE PRINTER (132 CHARACTER/LINE), AND TWO MAG-
NETIC TAPE UNITS.

12. PROGRAMMING LANGUAGES USED - COBOL

13. OPERATING SYSTEM OR MONITOR UNDER wiCH PROGRAM IS EXECUTED -
OS/360

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
THE SYSTEM CONSISTS OF TWO PROGRAMS, m2501 THE TAPE UPDATE PRO-
GRAM, AND M2502 THE REPORT PREPARATION PROGRAM.
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15 NAME AND ESTABLISHMENT OF AUTHORS -
J. H. GRAYSON, G. S. HEARRCN,
AND GEORGE KOJIMA
ALBUQUERQUE OPERATIONS OFFICE
U. S. ATOMIC ENERGY COMMISSION
P. 0. BOX 5400
ALBUQUERQUE, NEW MEXICO 87115

16. MATERIAL AVAILABLE -
SOURCE DECKS 042501-485 CARDS, M2502-374 CARDS)
SAMPLE PROBLEMS (M2501-43 CARDS, M2502-1 CARD)
SAMPLE PROBLEM OUTPUT 042501-11 PAGES, M2502-10 PAGES)
REFERENCE MEMORANDA

P. CATEGORY - M
KEYWORUS - DATA PROCESSING, MAINTENANCE, SEARCHES, RETRIEVAL
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1. NAME OR DESIGNATION OF PROGRAM - ORCOST

2. COMPUTER FOR WHICH PRCGRAM IS CESIGNEC AND CTFERS UPON WI-ICI-
IT IS OPERABLE - I8M360

3. DESCRIPT1CN CF PRCBLEM OR FUNCTION - CRCCST ESTIMATES DIRECT AND
INDIRECT CAPITAL COSTS OF NUCLEAR AND FOSSIL-FUELED STEAM-ELECTRIC
POWER PLANTS. THE COSTS ARE CALCULATED USING BASE COST MODELS
WHICH ARE INCLUDED IN THE PRCGRAM FOR EACH CF THE FCLLCWING TYPES
CF PLANTS - PWR, BWR, COAL, GAS, AND OIL.

4. METHOD OF SOLUTION ••• THE COCE FCLLOWS TFE GUICELINES OF AEC REPCRT
NUS-531. A BASE PLANT COST MODEL IS SELECTED AND ADJUSTED FOR
DESIRED SIZE, LOCATICK, CATE, ETC. CONTINGENCY, SPARE PARTS,
OVERTIME, INDIRECTS, INTEREST AND ESCALATICN ARE TI-EN INCLUDED
BEFORE PRINTING A REPORT OF COST.

5. RESTRICTIONS ON THE COMPLEXITY CF THE FROBLEM -

6. TYPICAL RUNNING TIME •• EXECUTION TIME FCR A SINGLE CASE IS
APPROXIMATELY ONE SECOND.

7. UNUSUAL FEATURES CF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - COST MODELS WERE DEVELOPED FROM
THE CONCEPT CODE (ACC ABSTRACT 498).

9. STATUS - APSTRACT FIRST DISTRIBUTED DECEMBER 1973.
IBM360 VERSICN SUBMITTEC MARCF 1973, REPLACED OY REVISED

VERSION JULY 1973, SAMPLE FRCBLEM EXECUTED ey Au.

10. REFERENCES - L. C. FULLER, C. A. SWEET, F. I. POWERS, ORCOST- A
COMPUTER COVE FOR SUMMARY CAPITAL COST ESTIMATES OF STEAM-ELECTRIC
POWER PLANTS, USER'S MANUAL, ORNL-TM-3743, SEPTEMBER 1972.

11. MACHINE REQUIREMENTS - 56K BYTES

12. PROGRAMMING LANGUAGE USED - FCRTRAN IV

13. CPERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAM IS EXECUTED -
OS/360.

14. ANY CTFER PROGRAMMING OR OPERATING INFORMATICN CR RESTRICTICNS

15. NAME AND ESTABLISHMENT OF AUTHORS .••
F. I. BOWERS, L. C. FULLER, AND C. A. SWEET
OAK RIDGE NATIONAL LABCRATORY
P. O. BOX X
CAK RIDGE, TENNESSEE 37830

16. MATERIAL AVAILABLE -
SOURCE CECK (1005 CARDS)
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16 . mATFPIAL AvAILABLE ICCNTINUED1
SAMPLE FRCOLEm (5 CARCS)
REFERENCE REPORT

O. CATEGO R Y - 0
KEYWORDS - PEACTCR EcrnrPics, POWER PLANTS, PwR REACTORS, BwR

PEACTORS, CCNCEPT CODES
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1. NAME OR DESIGNATION OF PROGRAM - BECCM

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - I8M360/50, UNIVAC1108

3. DESCRIPTION OF PROBLEM OR FUNCTION - AEC REGULATIONS REQUIRE THAT
A PURCHASE VS. LEASE ANALYSIS BE MADE ON EACH PIECE OF DATA PRO-
CESSING EQUIPMENT AS PART OF THE STUDY PRECErING THE LEASE OR
PURCHASE OF SUCH EQUIPMENT.	 IN ADDITION, IT IS REQUI R ED THAT A
PURCHASE VS. LEASE ANALYSIS BE PREPARED ANNUALLY FOR EACH ITEM OF
DATA PROCESSING EQUIPMENT LEASED WITH AEC FUNDS. BECOM WAS
DEVELOPED TO FACILITAT F THE RAPID AND ACCURATE PREPARATION OF
AN AEC PURCHASE VS. LEASE SCHEDULE FOR AN ITEM OF DATA PROCESSING
EQUIPMENT.

4. METHOD OF SOLUTION -

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - BECOM IS
RESTRICTED TO A 6 YEARS' STUDY.

6. TYPICAL RUNNING TIME - ON THE UNIVAC1108 50 STUDIES CAN BE DONE IN
LESS THAN A MINUTE. ON THE IRM360 THE SAMPLE PROBLEM REQUIRES
ABOUT 30 SECONDS.

7. UNUSUAL FEATURES OF THE PROGRAM

8. RELATED AND AUXILIARY PROGRAMS - THIS PROGRAM IS A MODIFICATION OF
AL0-178 AND ALO-251 TRANSFERRED FROM THE ALn-cosmIc COLLECTION.

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
IBM360 VERSION SUBMITTED JANUARY 1973, SAMPLE PROBLEM

EXECUTED BY ACC.
UNIVAC1108 VERSION SUBMITTED JANUARY 1973.

10. REFERENCES - BRUNO D. NAVALESI, RECO'', A CO M PUTER PROGRAM TO CAL-
CULATE BREAK-EVEN POINT OF PURCHASE VS. LEASE FOR COMPUTING EQUIP-
MENT IN THE AEC, SANDIA LABORATORIES MANUAL.

BRUNO D. NAVALESIg BECOM, A COMPUTER PROGRAM TO CAL-
CULATE BREAK-EVEN POINT OF PURCHASE VS. LEASE FOR COMPUTING EQUIP-
MENT IN THE AEC, SANDIA LABORATORIES MANUAL, MODIFIED FEBRUARY
1971.

BRUNO NAVALESI, PURCHASE VS. LEASE PROGRAM LISTING
(BECOM) FOR IBM360/50, SANDIA LABORATORIES REPORT, JANUARY 24,
1973.

BRUNO NAVALESI, PURCHASE VS. LEASE PROGRAM LISTING
(BECOM) FOR UNIVAC 1108 EXEC-8g SANDIA LABORATORIES REPORT, JANU-
ARY 23, 1973.

11. MACHINE REQUIREMENTS - 300K BYTES OF STORAGE (IBM360)

12. PROGRAMMING LANGUAGE USED - COBOL



1087

ACC ABSTRAC T 589	 -2-	 03/74

O. OPERATING SYSTEM OR MONITOR UNDER WhICH PROGRAM IS EXECUTED -
OS/360 (IBM360), EXEC8 (UNIvAC1108).

14. ANY OTHER PROGRAMMING OP OPERATING INFORMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHOR -
BRUNO NAVALESI
SANDIA LABORATORIES
P. O. BOX 5800
ALBUQUERQUE, NEW MEXICO 87115

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL

SOURCE DECKS (360-1423 CARDS, 1108-960 CARDS)
SAMPLE PROBLEMS (360-97 CARDS, 1108-97 CARDS)
CONTROL INFORMATION (360-S CARDS)
LCAD MODULE BECOm (42 BLOCKS)
REFERENCE REPORTS

P. CATEGCRY - M
KEYWORDS - DATA PROCESSING, ECONOMICS
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1. NAME OR DESIGNATION OF PROGRAM - INTEG/INSPEC

2. COMPUTER FCR WHICH PRCGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - IBM360

3. DESCRIPTION OF PRCBLEM OR FUNCTION - THESE PROGRAMS ANALYZE THE
CHARACTERISTICS OF A GENERAL MODEL DEVELOPED TC REPRESENT THE
SAFETY ASPECTS OF AN CPERATING NUCLEAR REACTOR. THESE
CHARACTERISTICS ARE THE FREQUENCIES OF INCIDENTS THAT ARE
DEPARTURES FRCM THE EXPECTEC BEHAVIOR OF THE REACTOR. EACH
INCIDENT IS ASSUMED TO BE PRECECEC BY A SEQUENCE OF EVENTS
STARTING AT SOME INITIATING EVENT. AT EACH MEMBER IN THIS
SEQUENCE THERE MAY BE FUNCTICNS SUCH AS SAFETY CIRCUITS, AND
PERSONNEL OPERATIONS THAT STOP THE SEQUENCE AT THAT MEMBER. WHEN
MECHANICAL DEVICES FAIL THEY ARE ASSUMED TO REMAIN INOPERATIVE
UNTIL REPAIRED. THE MODEL ACCOUNTS FCR SCHEDULED INSPECTION
AND MAINTENANCE OF ALL EQUIPMENT IN THE SYSTEM.

4. METHOD CF SCLUTICN - IN INTEC, THE CISCCNTINUCuS DENSITY
FUNCTION IS INTEGRATED BY THE TRAPEZCIDAL RULE FRCP TIME EQUALS
ZERO TO TIME EQUALS T.	 INSPEC IS BASED ON THE SIMULATION CF
REACTOR OPERATION AS A mARKCIv PROCESS. A VECTOR OF PROBABILITIES
IS SUCCESSIVELY MULTIPLIED BY A TRANSITION MATRIX.

5. RESTRICTIONS ON THE CCMPLEXITY CF THE PRCBLEM - INSPEC IS LIMITED
TO SUBSYSTEMS WITH No MORE THAN 7 SAFETY CIRCUITS.	 THE TRANSITION
MATRIX CAN BE MADE UP AS DESIRED SO THAT ANY INTERCORRELATIONS
BETWEEN FAILURES OF CIRCUITS CAN BE ACCPA MCCATEC.	 IN INTEG,
FAILURE RATES OF SAFETY CIRCUITS ARE RESTRICTED TO INDEPENDENCE.

6. TYPICAL RUNNING TIME - THE INTEG SAMPLE PRCBLEM CCNTAINING FIVE
PROBLEMS, EACH WITH 3,000 STEPS OF TRAPEZOIDAL INTEGRATION AND
wITH AN AVERAGE OF 4.6 SAFETY CIRCUITS, RECUIRES A TOTAL CPU TIME
OF 2 SECONDS ON AN IBM36C/195, WHILE THE INSPEC SAMPLE PRCBLEm
WITH THREE SAFETY CIRCLITS RUNS FOR 500 TRANSITICNS WITH AN INDI-
CATED CPU TIME LESS THAN 2 SECONDS.

7. UNUSUAL FEATURES CF THE PROGRAM -

B. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
IBM360 VERSION SUBMITTED MARCH 1573, SAMPLE PROBLEMS EXE-

CUTED BY ACC.

10. REFERENCE - L. M. ARNETT, QUANTITATIVE ANALYSIS CF REACTCR SAFETY,
DP-1168, NCVEMBER 1968.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGE USED - FORTRAN IV
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. OPERATING SYSTEM CR MCNITCR UNCER	 PRCGRAM IS EXECUTED -
OS/360.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRMATICN OP RESTRICTIONS -

O. NAME AND ESTABLISFMENT OF AUTHOR -
L. M. ARNETT
SAVANNAH RIVER LABCRATCRY
E. I. CU PCKT DE NEMOURS
AIKEN, SCUTH CARCLIKA 29801

16. MATERIAL AVAILABLE -
SOURCE CECKS (INTEG 143 (ARCS, IKSPEC 15S CARCS)
SAMPLE PROBLEMS (INTEG 28 CARDS, INSPEC IC CARDS)
SAMPLE PPCBLEm CUTPUT (INTEG 13 PAGES, INSPEC 2 PAGES)
REFERENCE REPORT

17. CATEGORY - G
KEYWORDS - PEACTCR SAFETY, CPERATICK
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I. NAME OR DESIGNATION OF PROGRAM — PLETHS

2. COMPUTER FIR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE — GE-400 TIME—SHARING

3. DESCRIPTION OF PROBLEM OR FUNCTION — PLETHS IS A TIME—SHARING
ISCPIFTH — AREA PROGRAM FOR DETERMINING GROUND — LEVEL AREAS OF HIGH
POLLUTANT CONCENTRATICN DOWNWIND CF A SINGLE SCURCE CF EMISSION.
THESE ELLIPTICAL AREAS ARE ENCLOSED BY ISCPLETHS OF CONSTANT CCN -
CENTRAT ION PRCCUCED BY CONTINUCUS PCLLUTANT EMISSIONS FROM ONE
SMOKE STACK CR GROUND SOURCE, OR FROM A CLCSELY ASSCCIATED CROUP
OF SINGLE SOURCES.	 STACK HEIGHT, WEATHER CONDITIONS, AND SOURCE
EMISSION RATE ARE TYPED IN AND THE PRCGRAM CALCULATES AND DE-
SCRIBES THE HIGH POLLUTION AREAS ENCLOSED BY ISCPLETPS.

4. METHOD OF SCLUTICN — CCNCENTRATIONS FOR EACH PCINT CF A SQUARE
GRID ARE CALCULATED BY MEANS OF THE PLUME MODEL FOR ATMOSPHERIC
DISPERSICN OR (FCR LOW WIND SPEEDS) TFE PUFF MODEL.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM — CALCLLATICKS CAN
BE PERFORMED FCR ANY (NCNREACTING) GAS OR PARTICULATE MATTER. THE
RESULTING CONCENTRATIGNS AND ISCPLETHS ARE IN FARTS PER MILLION
(FOR GASES OF GIVEN MOLECULAR WEIGHT) OR IN MICROGRAMS PER CUBIC
METER (FOR ANY PCLLUTANT).

6. TYPICAL RUNNING TIME — LESS THAN A MINUTE IS REQUIRED WITH AVERAGE
CONNECT TIME ABCUT 15 TO 20 MINUTES.

7. UNUSUAL FEATURES OF THE PROGRAM — THE PARTICULAR AD noANTAGE OF THE
TIME—SHARING PROGRAM IS THAT ISOPLETHS CAN BE CALCULATED FOR ANY
COMBINATION OF SOURCE STRENGTH AND ISOPLETH LEVEL, AS WELL AS ANY
COMBINATICN CF WIND SPEED, STABILITY, AND CTHER METEOROLOGICAL
CONDITIONS.	 ANY BOOK OF TABLES IS NECESSARILY LIMITEC BY SIZE
TO A SMALL SET OF CASES.

8. RELATED AND AUXILIARY FRCGRAMS — THE TIME—SHARING PROGRAM IS BASED
ON THE ISOPLETH—AREA CODE DESCRIBED IN REFERENCE 1. 	 THIS CODE
ALSC FORMEC THE NUCLEUS CF THE PUFF CODE ASSOCIATED WITH THE APICS
SYSTEM, REFERENCE 2.

9. STATUS — ABSTRACT FIRST DISTRIBUTED CECEMBER 1973.
GE-400 TIME—SHARING PROGRAM RECEIVED MAY 1973.

10. REFERENCES — L. A. CCKLEY, E. J. CROKE, A. S. KENNEDY, R. 	 KING,
J. E. NORCO, J. J. ROBERTS, A. D. RCSSIN, AND T. O. WOLSKO,
ISOPLETH—AREA TABLES, ANL/ES-0, OCTOBER 1971.

J. J. RCBERTS, EDITOR, CFICACC AIR POLLUTION SYSTEMS
ANALYSIS PROGRAM: FINAL REPORT, ANL/ES —CC-00C, FEBRUARY 1971.

RICHARD F. KING, TIME—SHARING ISOPLETH—AREA PROGRAM,
ANL/ES-13, SEPTEMBER 1972.
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MACHINE RECUIREMENTS - CODE LENGTHS ARE: 	 SOURCE, ABOUT 22,500
PYTES, OBJECT, ABOUT 13,000 BYTES, 3-BYTES PER 24-Eli WORD.

0. PRCGRAM M INC LANGUAGES USEC - GE-400 TIME-SHARING FORTRAN

CPERATING SYSTEM OR MONITOR LNDER WHICH PROGRAM IS EXECUTED -
GSA TIME-SFARING SYSTEM.

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATION OR RESTRICTIONS -

V. NAME AND ESTABLISHMENT OF AUTHOR -
RICHARD F. KING
ENERGY ANC ENVIRONMENTAL SYSTEMS DIVISION
ARGONNE NATIONAL LABORATORY
9700 SOUTH CASS AVENUE
ARCONKF, ILLINOIS	 60439

16. MATERIAL AVAILABLE -
REFERENCE REPORT, ANL/ES-13, CONTAINING SOURCE LISTING, SAMPLE

PROBLEM INPUT AND OUTPUT INFCRWATICN

17. CATEGORY - R
KEYWORDS - TIME-SHARING, POLLUTANTS CONCENTRATION, PARTICLES,

ATMOSPHERE
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1. NAME OR CESIGNATION CF PROGRAM - GEAR

2. COMPUTER FCP WHICH PROGRAM IS DESIGNED AND OTHERS LPCN WHICH
IT IS OPERABLE - C006600,7600

3. DESCRIPTION OF PROBLEM OR FUNCTION - GEAR IS A PACKAGE CF
SUBROUTINES FOR THE NUMERICAL SOLUTION CF SYSTEMS OF ORCINARY
CIFFERENTIAL EQUATIONS, GIVEN THE INITIAL VALUES.	 IT IS PARTICU-
LARLY WELL-SUITED FOR STIFF SYSTEMS, BUT CAN BE USED GENERALLY.

4. METHOD OF SOLUTION - THE BASIC METHCDS USED APE CF TEE LINEAR
MULTISTEP PREDICTCR-CCRRECTOR TYPE. GEAR CONTAINS BOTH THE
IMPLICIT ADAMS METHODS ANC THE LINEAR MLLTISTEP METHCCS CF C. W.
GEAR AS OPTIONS, AND IS BASED ON A PROGRAM WRITTEN BY GEAR.

5. RESTRICTIONS ON THE COMPLEXITY CF THE PRCBLEM - CHOICE CF EITHER
IMPLICIT ACAmS METHODS To ORDER 12, CR GEAR PETHCDS IC CRDER 5 IS
ALLOWED.

6. TYPICAL RUNNING TIME - THIS IS PROBLEM- AND MACHINE-DEPENDENT.

7. UNUSUAL FEATURES CF THE FRCGRAm -

8. RELATED ANC AUXILIARY FRCGRAMS -

	

5.	 STATUS - ABSTRACT FIRST DISTRIBUTED CECEPEER 1973.
CCC6600-7600 VERSION SUBMITTED JULY 1573.

	

10.	 REFERENCES - C. W. GEAR, NUMERICAL INITIAL VALUE PROBLEMS IN
ORDINARY DIFFERENTIAL EQUATIONS, PRENTICE-HALL, 1971.

A. C. HINDmARSH, LINEAR MULTISTEP mETHOCS FOR
ORDINARY DIFFERENTIAL EQUATIONS: METHOD FCRPULATICKS, STABILITY,
AND THE METHODS OF NCRCSIECK AND CLAP, UCRL-51186, MARCH 1972.

A. C. HINDMARSH, THE CCNTRCL CF ERRORS IN THE GEAR
PACKAGE FOR ORDINARY DIFFERENTIAL EQUATIONS, IN CCNSTRuCTION OF
MATHEMATICAL SOFTWARE, F. N. FRITSCH, EC., UCIC-30050 PART 3,
AUGUST 7, 1972.

A. C. HINCMARSH, GEAR: CRCINARY DIFFERENTIAL EQUA-
TION SYSTEM SOLVER, UCID-300C1 REV. 2, AUGUST 20, 1972.

	II.	 MACHINE RECuIREmENTS - UNDER ORDER OR CHAT THE SPACE REQUIRED FCR
THE ENTIRE PACKAGE, INCLUDING DRIVES, BUT EXCLUDING THE COMMON
BLOCKS AND THE Y ARRAY IS 1837 DECIMAL.

12. PROGRAMMING LANGUAGE USEO - FORTRAN IV

13. CPERATING SYSTEM CR PCKITCR UNDER WHICH PRCGRAM IS EXECUTED -
PROGRAM RUNS UNDER ORDER AND CHAT SYSTEMS ON THE CCC6600 AND
CCC7600, AND WITH MINOR CHANGES UNDER CHIP ON THE CDC6600. FOR
OTHER SYSTEMS, ONLY MINOR MCCIFICATIONS SMCULD RE NECESSARY.
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14. AN y cTHER FROGRAmmING OR OPERATING INFoRmATIcK CR RESTRICTICNS -
THE SUBRCUTINES IN THE GEAR PACKAGE--CRIvES, STIFF, COSET, DECCmp,
ANC SOLVE--APE HEAVILY AUGMENTED wiTH COMMENT CA R DS.	 IF STIFF IS
USED ON MACHINES ETHER THAN THE CCC6600,7600, THE CONSTANT ANOISE
SET IN A 0ATA STATEMENT MUST BE SET Tc THE APPROXIMATE MACHINE
NCISF LEVEL. THE PACKAGE CAN BE USED IN CNF CF TwC MODES. 	 THE
USER CAN CALL SUBROUTINE STIFF FRCm HIS CwN PROGRAM FOR EACH STEP
OF THE INTEGRATION OR ALTERNATIVELY, THE USER CAN MAKE A SINGLE
CALL TO THE CRIVES SUBROUTINE WHICH CONTAINS THE LCGPING AND
EPROP-TREAT m E NT CCDING NECESSAR y TC CCPPLFTE THE PROBLEM.

15. KAMF AND ESTABLISHMENT CF AUTHOR -
A. r. HTKCPAPSH
NUMERICAL MATHEMATICS GROUP, L-310
LAWRENCE LIVERMORE LABORATORY
P. O. BC% PCP
LIVERMORE, CALIFOPNIA	 5455C

R. mATEPIAL ANAILABLE -
SCURCE EECKS (S82 CARDS)
SAMPLE FRCBLEm 182 (ARCS)
SAMPLE PROBLEM OUTPUT (3 PAGES)
REFERENCE REPORT, UCIC-30001 REV. 2

I% CATEGORY - P
KF ywcRoS - CIFFERENTIAL EQUATIONS, NUMERICAL CALCuLATICNS,

pREDICTCP-ccRRECTOR
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1. NAME OR DESIGNATION OF PROGRAM - TSC-SPEAKEASY

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTFERS UPON WHICH
IT IS OPERABLE - IBM36C,370

3. DESCRIPTION CF PROBLEM CF FUNCTION - SPEAKEASY IS A GENERAL-
PURPOSE LANGUAGE PROCESSOR OPERATING AS A SUPER DESK CALCULATCR
UNDER TSO.

4. METHOD OF SOLUTION - THE LANGLAGE SYNTAX CLOSELY RESEMBLES THAT OF
MATHEMATICS. USER-DEFINED VARIABLES ARE CLASSIFIED AS SCALARS,
ARRAYS, VECTORS, OR MATRICES. CLASS-DIRECTED CPERATCRS SIMPLIFY
THE LANGUAGE.

5. RESTRICTIChS CR THE CCMPLEXITY CF THE PROBLEM - THE MAJOR VERSIONS
DEVELOPED WERE (1) AN IBM360/370 STANDARD JOB PATCH VERSION, (2)
AN INTERACTIVE VERSION WHICH USED THE IBM2250 DISPLAY CONSOLE
OFFERING GRAPHIC CAPABILITIES, AND 121 AN INTERACTIVE VERSION
THAT RUNS LNDER TSO.

	

A.	 TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PROGRAM - SPEAKEASY IS AN EXTENSIBLE
LIBRARY-DIRECTED PROCESSOR.	 AVAILABLE FACILITIES INCLUCE ARRAY
ALGEBRA, CCMPLETE MATRIX ALGEBRA, STATISTICAL PACKAGES, CRAPFICAL
PACKAGES, AND ASSCRTEC SPECIAL FUNCTIONS. AN ACTIVE LSER COM-
MLNITY EXISTS.

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1973.
IBM360 IOTA VERSION 3F SUBMITTED NOVEMBER 1973.
THIS VERSION IS VALID ONLY TFRCUGH CECEMBER 1974.

10. REFERENCES - S. CC-EN, THE SPEAKEASY-3 REFERENCE MANLAL, ARL-8000,
MAY 1973.

S. COHEN, SPEAKEASY: P RAKUGO", FIRST LSA-JARAN CCP-
PUTER CONFERENCE PROCEEDINGS REPRINT, OCTOBER 3-5, 1972.

S. COHEN, TSC-SPEAKEASY NEWSLETTERS, RC. 1 (AUG.?,
1972), NO. 2 (SEPT. 5, 1972), NO. 3 (DEC. 13. 1972), RC. 4 (PAR.
28, 1973), NC. 5 (MAY 23, 1973), NO. 6 (JULY 24, 1973), NO. 7
(OCT. 1. 1973).

11. MACHINE RECUIREMENTS - A 130K OR LARGER TSC REGION IS REQUIRED FOR
THIS ISO VERSION.

12. PROGRAMMING LANGUAGE USED - FORTRAN IV ANC ASSEMBLER LANGUAGE

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
OS/360, RELEASE 21.6, VS1, AND VS2.

14. ANY OTHER PROGRAMMING OR OPERATING INFORNATICN OR RESTRICTIONS -
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1!,. NAME AND ESTABLISHMENT OF AUTHOR -
S. COHEN
PHYSICS DIVISION
ARGONNE NATIONAL LABORATCRY
9700 SOUTH CASS AVENUE
ARGONNE, ILLINOIS 60439

0 2 /74

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SPEAK.ICTA LOAD MODULE (2E6 BLOCKS)
SPEAK.EMESS ERROR MESSACES 166 BLOCKS)
SPEAK.LINKULES SYSTEM LINKULE LIBRARY (1227 BLOCKS)
SPEAK.HELP CURRENT HELP LIBRARY (276 BLOCKS)
SPEAK.PROCLIB TUTORIAL AND TAILORING INFORMATION (109 BLOCKS)
REFERENCE REPORTS, REPRINT, NEWSLETTERS, ANC INSTALLATION

INSTRUCTIONS

IL CATEGORY - P
KEYWORDS - PROGRAMMING LANGUAGES, NUMERICAL CALOLLATIONS,

LIBRARIES
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1. NAME OR DESIGNATION OF PROGRAM - ARC-XSEC1

2. CCMPUTER FCR WHICH PRCGRAM IS CESIGNEC AND OTFERS UPON WHICH
IT IS OPERABLE - IBM360

DESCRIPTION OF PRCBLEM CR FUNCTION - ARC-XSEC1 PROVICES THE CAPA-
BILITY OF MANIPULATING MULTIGROUP MICRCSCOPIC CRCSS SECTION DATA
IN THE XS.ISC FORMAT IC AFFECT MOCIFICATICNS OF THE ISOTOPIC CRESS
SECTION CCMPCNENTS, IC CCLLARSE THE ENERGY GRCUP STRUCTURE TO
FEWER GROUPS, AND TO FOMOGENIZE MIXTURES INTO MATERIAL AND CCMPC-
SITION LEVEL DATA FCR USE BY THE NEUTRONICS MODULES OF THE ARGONNE
REACTOR COMPLTATION (ARC) SYSTEM.

4. NETHCD CF SOLUTICN - ARC-XSEC1 CONSISTS CF FCUR RELATED MODULES -
AJC007, NUI006, NLI001, AND KUC001. 	 THE MCDULE AJC007 PRCV ICES A
GROUP COLLAPSE OF THE NULTIGROUP XS. ISO DATA INTO A USER-SPECIFIED
GROUP STRUCTURE AND WRITES THE BINARY INTERFACE CATA SET XS.1502.
NUI006 PROCUCES RUN-TIME MODIFICATIONS CF ISCTCPIC CRCSS SECTICK
CCMPCNENTS OF THE CARC IMAGE DATA SET A.NIP. THE MODULE NUIC01
PROCESSES THE MATERIAL AND UNPOSITICK LEVEL MIXING DATA SPECIFIED
IN A.NIP AND PRODUCES MIX TABLES AS THE BINARY INTERFACE DATA SET
B.HONOG. NUC001 USES THE MIX TABLES CF 8.F0MCG TO PRODUCE HOMO-
GENIZED MATERIAL AND COMPOSITION LEVEL CUSS SECTICK DATA SETS IN
THE BINARY INTERFACE CATA SET FORMATS XS.M.MIN, XS.M.ANI,
XS.M.AUX, XS.C.MIN, XS.C.ANI, XS.C.AUX, RESPECTIVELY.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM -

6. TYPICAL RUNNING TIME - THE SAMPLE PRCBLEM PRCVIDED WHICH CCNSISTS
OF MULTIPLE CPERATIONS, RECUIRES ABOUT 71 SECCNDS ON AN
IBM360/155.

7. UNUSUAL FEATURES CF THE FRCGRAM - THE MODULAR DESIGN ALLOWS THE
USE OF ANY CR ALL OF THE MODULES IN THIS PACKAGE WITH CTFEP
DESIRED MODULES.	 THE FOMOUNIZATION CAPABILITY, NUIC01 AND
NUC001, IS USED TC PRCVICE CPCSS SECT ICN DATA FOR EACH OF THE
NEUTRONICS MODULES WITH CONMLNICATICN VIA INTERFACE CATA SETS.

8. RELATED ANC AUXILIARY PRCGRAMS - THE NEUTRCNICS PATHS OF THE ARC
SYSTEM UTILIZE THE CAPABILITIES PRCVIDFD BY THESE MCCULES. THE
ARC SYSTEM ENVIRONMENT IS PROVIDED BY ARC-SYSTEM (ACC ABSTRACT
522). THE no INPUT PRCCESSCR NCCULE FCR THE ARC-SYSTEM IS ARC-
NUI002 (ACC ABSTRACT 533).

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECENBER 1973.
IBM360 VERSION SUBMITTED APRIL 1573, SAMPLE PRCBLEN EXE-

CUTEC BY ACC.

10. REFERENCES - E. A. KOVALSKY, J. ZAPATKA, H. HENRYSCN, II,
J. HCOVER, AND P. M. WALKER, THE ARC SYSTEM CROSS SECTION HCMCGE-
NIZATION AND MODIFICATICN CAPABILITIES, ANL-7714, JUNE 1971.

L. C. JUST, H. HENRYSON, II, A. S. KENNEDY, S. O.
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C. REFERENCES (CoNTINUED)
SPARCK, B. J. TOPPEL, AND P. M. WALKER, THE SYSTEM ASPECTS ANC
INTERF ACE CATA SETS Cr TE. E ARGCNNE REACTCR COMPUTATION (APC) SYS-
TEM, ANL-7711, APRIL

B. J. TCPPFL, SUPPLEMENTAL INFORMATION, ANL mEMC,
1973.

II. MACHINE RECUIREMENTS - 300K BYTES WITH A 1C,CCC DOLBLEWPO CON-
TAINER (DEFAULT) AND 2 PERIPHERAL I/C CEVICES

12. RPOGRAmmINC LANGUAGE USED - FCRTRAN Iv

13. nPEPATING SYSTEM OR MONITOR LtnER WHICH RFCGRAP IS EXECUTED -
CS/360.

14. 01Y OTHER PROGRAMMING Ck OPERATING INFCPmATICN CP PESTRICTICNS -

15. NAME ANC ESTABLISHMENT CF AUTHORS -
AUTHORS	 E. A. KOVA1SKY, J. LAFATKA, F. HENRYSCN, II,

J. HCOVER, AND P. M. WALKER

CONTACT B. J. TCPPEL
APPLIED PHYSICS DIVISION
ARGCNE01, NATICNAL LABCRATCRY
970C SOUTH CASS AVENUE
ARGCNNE, ILLINOIS	 6C43S

R. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (PCS APC.XSOuRCE)
OBJECT MCDULFS (PUS ARC.xSEGLIB)
LINKAGE EDITOR CONTROL STATEMENTS (PC5 ARC.XCvERLAY)
ICAO MCCULES (FCS ARC.XmCCLI8)
CONTROL INFoRmATICN (JCL IEHmCVE CECK)
SAMPLE PROBLEM (425 CARDS)
LIBRARIES IXS.ISO.F1 AND XS.ISC.E2)
SAMPLE PROBLEM OUTPUT (98 PAGES)
RE F ERENCE REPCRTS

17. C A TEGORY - L
KEYWORDS - MODULAR SYSTEM, mULTIGPOuP CROSS SECTIONS, INPUT DATA,

GROUP CONSTANTS, ARC CCCES
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1. NAME OR DESIGNATION OF PROGRAM - MAPPER

2. COMPUTER FOR WHICH PROGRAM IS CESICNEC AND OTHERS UPON WEICH
IT IS OPERABLE - GE MARK III TIME-SHARING

3. DESCRIPTION CF PRCBLFm CR FUNCTION - MAPPER IS A COMPUTER PROGRAM
FOR PREDICTING EQUIPMENT REQUIREMENTS. 	 IT wAS CESICNEC AS AN AID
TO MANAGEMENT ANP CAN INTERPRET COMPONENT FRCCUCTION REQUIREMENTS
BACKWARD FROM SHIPPING SCHECULES TC THE PROCESS CF INTEREST, CAL-
CULATE EQUIPMENT CAPACITY, DISPLAY SIX MONTHS PRIOR EQUIPMENT
UTILIZATION AND PROCESS YIELD DATA.

4. METHOD OF SOLUTION -

5. RESTRICTIONS ON THE COMPLEXITY CF THE PRCBLEm -

6. TYPICAL RUNNING TIME - 1 TO 2 SECONDS ARE REQUIRED FCR A TYPICAL
PROBLEM.

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1c73.
GE MARK III TIME-SHARING PRCGRAP LISTING SUBMITTED

AUGUST 1573.

10. REFERENCES - R. J. DI PRIMA, MANUFACTURING PRcCRAm FCP PREDICTING
EQUIPMENT REQUIREMENT (MAPPER), GEPP-1C3, 1573.

11. MACHINE REQUIREMENTS -

12. PROGRAMMING LANGUAGES USED - BASIC

13. OPERATING SYSTEM OR MONITOR UNDER W(-ICE PROGRAM IS EXECUTED -
GE MARK III TIME-SHAPING CPCRCTION.

14. ANY OTHER PROGRAMMING OR OPERATING INFORmATICN CR RESTRICTIONS -
THE PROGRAM USES THE MARK III SYSTEM PLOTTING ROUTINE EZGRAF.

15. NAME AND ESTABLISHMENT OF AuTHoR -
R. J. Di PRIMA
NEuTRCN DEVICES CEPARTmENT
GENERAL ELECTRIC COMPANY
P. C. BOX 11508
ST. PETERSBURG, FLORIDA 	 33733

16. MATERIAL AVAILABLE -
REFERENCE REPORT CONTAINING SOURCE LISTING, SAMPLE PROBLEM

INPUT AND OUTPUT INFORMATION
SOURCE PROGRAM CK PAPER TAPE (AVAILABLE UPON REQUEST)
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I% CATEGCRY - m

KEYWORDS - MANAGEMENT AID, ECLIPMENT PECUIREMEKTS, WAKUFACTURING
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1. NAME OR DESIGNATION OF PROGRAM - ENDEB2/GAND2/GFE2

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND ETHERS UPON WHICH

IT IS OPERABLE - UNIVACI108

3. DESCRIPTION OF PROBLEM O R FUNCTION - ENDFB2 CCNVERTS ENCF/F1 CROSS
SECTION DATA FROM A CARD-IMAGE TO A BINARY TAPE FOk USE BY THE

GAND2 AND/OR GEE2 CODES.
GAND2 PREPARES THE CROSS SECTIONS NEEDED FOR DETAILED COMPUTA-

TIONS OF NEUTRON ENERGY SPECTRA IN REACTORS PROM A FILE OF BASIC
NUCLEAR DATA IN THE ENDF/B VERSION II OR ITT FCPMATS (ALSO RETAINS
THE ENDF/B VERSION I CAPABILITY OF GAND).

GEE2 PREPARES 1/E OR FISSION-SPECTRUM WEIGHTED, ZEPO TEMPERA-
TURE, INFINITE DILUTION GROUP-AVERAGED CROSS SECTIONS AND SCATTER-
ING TRANSFER ARRAYS FOR USE IN THE FAST SECTIONS OF THE GGC AND
MICROX CODES FROM A FILE OF BASIC NUCLEAR DATA IN THE ENDf/B VER-
SFON II OR III FORMATS (THE ENDF/B VERSION I FOPMAT CAPABILITY OF
THE ORIGINAL GEE CODE IS ALSO RETAINED).

4. METHOD OF SOLUTION - GAND2 PREPARES FINE GROUP CROSS SECTIONS AND
SCATTERING TRANSFER ARRAY COEFFICIENT ARRAYS FOP USE IN THE GAF
CODE USING MODIFIED VERSIONS OF THE ROUTINES USED TO PREPARE GGC4
(ACC ABSTRACT 2981 DATA TAPES AS WELL AS THE CANDY CODE (ACC
ABSTRACT 341) FOR UNRESOLVED RESONANCE REGICN CROSS SECTION GEN-
ERATION. POINTWISE RESOLVED RESONANCE REGICN CPOSS SECTIONS FOR
USE IN THE GAR AND MICROX CODES AS WELL AS THE CAROL OPTION (ACC
ABSTRACT 219) OF THE GGC5 CODE ARE PREPARED USING THE PSEUDO CODE
(ACC ABSTRACT 252) TO GENERATE STATISTICAL RESONANCES IN THE UNRE-
SOLVED RESONANCE REGION AND THE FSDP3 CODE (ACC ABSTRACT 216) TO
GENERATE THE CROSS SECTIONS FROM BOTH THE STATISTICAL RESONANCES
AND THE RESOLVED RESONANCE PARAMETERS. CROSS SECTION VALUES IN
THE THERMAL NEUTRON ENERGY RANGE MAY BE PREPARED FOR NON-MODERATOR
NUCLIDES (THOSE NUCLIDES FOR WHICH NO DETAILED SCATTERING LAW DATA
ARE GIVEN IN FILE 7) USING EITHER A STRICTLY POINTWISE CALCULATION
OR AN ULTRA-FINE MESH AVERAGING PROCEDURE USING A NEUTRON ENERGY
SPECTRUM OBTAINED BY INTERPOLATION FROM AN INPUT SPECTRUM.

GFE2 IS AN EXTENDED SPEC IAL-PURPCSE VFRSICN OF THE GAF cRnss
SECTION PREPARATION SECTION nF THE GAND2 CODE. 	 THE EXTENSIONS
INCLUDE THE COMPUTATION OF P3 INSTEAn OF P1 SCATTERING TRANSFER
ARRAYS AND A HIGH-SPEED, ZERO TEMPERATURE, INFINITE DILUTION
RESOLVED RESONANCE CALCULATION VIA THE INDER CODE (GA-7158).

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - ENDEE2 PROCESSES
FILES I THROUGH 7 OF THE CURRENT ENDF/B FORMAT.

GAND2 MAXIMA INCLUDE -
20 ENDF/B MATERIALS PROCESSED IN A SINGLE PROBLEM
35 RESONANCE LEVELS ON EITHER SIDE OF THE INCIDENT NEU-

TRON ENERGY
1000 RESOLVED RESONANCES PER ISOTOPE (375 PER L-STATE PER

ISOTOPE IN GFE2 VERSION)
500 ENERGIES PEP L-STATE PER ISOTOPE FOR ENERGY-DEPENDENT

UNRESOLVED RESONANCE PARAMETERS ILRU=2, LRF=1 CR 21
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S. RESTRICTIONS ON THE COMPLEXITY OF THE PR OBLEM (CCNITIrUEC)
1740 GROUPS FOR GAF
5000 WORDS PER RECORD ON GAF DATA TAPES
2000 w0Rus PER RECORD ON GAR DATA TAPES

10 TEMPERATURES PER GAR PROBLEM
10 IS0Tu pEs pFR GAR PROBLEM

800 ENERGI E S (GROUPS) IN THE TH E RMAL NFuTRCN CROSS SEC-
TION PREPARATION SECTION

GFE2 MAXIMA INCLUDE -
20 ENDF/B MATERIALS PER PROBLEM
375 RESOLVED RESONANCES PER 1-STATE (ANGULAR momFNTum

STATE) PER ISOTOPE
375 ENERGIES PER 1-STATE PER ISOTOPE FOR ENERGY-DEPENDENT

UNRESOLVED RESONANCE PARA METERS (1Ru=2, 1RF . 1 OR 2)
99 GROUPS (LIMITED B y SuBRouTINE TNDER AND B y TRANSFER

ARRAY ACCumuLATICN IN SuBRCuTINE GACJ)
LE. 1 OR 5 SECONDARY ENERGY DISTRIBUTION LAWS IN FILE 5 CANNOT RE
PROCESSED IN THE PRESENT VERSION OF GANO2 AND GEE?. INELASTIC
SCATTERING IS ASSUMED TO BE ISOTROPIC IN THE CENTER-OF-MASS
SYSTEM.

6. TY P ICAL RUNNING 'TIME - ENDFR2 PROCESSING ONE MATERIAL TAKES LESS
THAN A MINUTE. TOTAL TIME IS DETERMINED B y THE POSITION OF THE
MATERIAL ON THE CARD-IMAGE TAPE. A FULL CAPD-IMAGE TAPE (CONTAIN-
ING APPROXIMATELY 23,000 RECORDS) TAKES ABOUT 9 MINUTES TO READ.

GANU2 REQUIRES 15 miNuTFS OR LESS FOR A TYPICAL GAF oR GAR
p RuBLEm, 1 MINUTE FOR THE THERMAL NEUTRON CROSS SECTION OPTION.

5 MINUTES ARE REQUIRED FOR A TY P ICAL GEE? PROBLEM.

UNUSUAL FEATuRLS OF THE PROGRAM - ENCFB2 WRITES THE BINARY OUTPUT
TAPE USING THE uNIVAC SPECIAL I/O ROUTINE 40FAN. 	 IF THE NUMBER OF
TABULAR POINTS FUR A GIVEN ENCF/B FILE 3 REACTION TYPE EXCEEDS
2000, THE REACTION DATA IS BLOCKED INTO mULTIPLE RECORDS. RFouN-
CANT INELASTIC SCATTERING DATA IS ALSO ELIMINATED.

THE RESOLVED AND UNRESOLVED RESONANCE CALCULATIONS IN GAND2 CAN
TREAT PROCESSES INVOLVING NEUTRONS CF ORBITAL ANGuLAr MOMENTA ZERO
THROUGH THREE (S-, P-, n-, ANC F-WAVE INTERACTIONS). THE VERSION
OF THE p SEu00 CODE USED IN THIS PROGRAM HAS BEEN MODIFIED TO ALLnw
I in 4 DEGREES OF FREEDOM FOR THE DISTRIBUTION OF FISSION WIDTHS
AND Has BEEN MODIFIED IN GAND2 TO OPERATE FRom HIGHEF TO LOWER
ENERGIES FOR MUCH GREATER SPEED IN PREPARING 14,500 POINT GAP DATA
FOR NUCLIDES SUCH AS 0235. A VIRTUALLY UNLIMITED (OVER 2 MILLION)
NUMBER OF TABULAR ENERGIES MAY BE USED IN T14 ENDF/B FORMAT FILE 3
DATA. THIS IS ACHIEVED B y BREAKING THE ENDF/B FILE 3 DATA UP INTO
2000 WORD BLOCKS. A SIMILAR SCHEME IS USED T0 PROCESS THE ANGutAR
DI STRIBUTION DATA FROM AN ENDF/B FORMAT FILE 4 WITHOUT SIGNIFICANT
RE S TR ICTIONS ON THE AMOUNT OF INPUT DATA.

THE RESOLVED AND UNRESOLVED RESONANCE CALCULATIONS IN GFE2 CAN
TREAT PROCESSES INVOLVING NEUTRONS CF ORBITAL ANGULAR MOMENTA ZERO
THROUGH THREE (S-, P-, 0-, AND F-WAVE INTERACTIONS). A VIRTUALLY
UNLIMITED (OVER 2 MILLION) NU MBER OF TABULAR ENERGIES MAY BE USED
IN THE ENDF/B FORMAT FILE 3 DATA. THIS IS ACHIEVED BY BREAKING
THE ENDF/B FILE 3 DATA UP INTO 2000 wORC BLOCKS. A SIMILAR SCHEME
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7	 UNUSUAL FEATURES OF THE PROGRAM (CONTINUED)
IS USED TO PROCESS THE ANGULAR DISTRIBUTION DATA FROM AN ENDE/B
FORMAT FILE 4 WITHOUT SIGNIFICANT RESTRICTIONS ON THE AMOUNT OF

INPUT DATA.

8. RELATED AND AUXILIARY PROGRAMS - THE BINARY ENDF/B FORMAT NUCLEAR
DATA TAPES REQUIRED BY THE GAND2 AND GFE2 CODES ARE PREPARED FROM
CARDS OR ENDF/B CARD-IMAGE TAPES BY THE ENDFP2 CODE, WHICH IS
SIMILAR TO THE DAMMET CODE (ACC ABSTRACT 384). OUTPUT FROM THE
GAND2 CODE IS INTENDED FOR USE IN TFE GAFGAR CODE (ACC ABSTRACT
316), THE GAROL OPTION OF THE GGC5 CODE, ANC MICROX CODE, AND THE
WTFG CODE. OUTPUT OF THE GEE? CODE IS INTENDED FOR USE AS INPUT
TO THE MAKE CODE WHICH PREPARES DATA TAPES (GAM TYPE) FOR USE IN
THE FAST SECTIONS OF THE GGC4 AND GGC5 CODES. THESE GAM-TYPE DATA
TAPES ARE ALSO USED TO PREPARE DATA TAPES FOR USE IN THE MICPDX
CODE.

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBEP 1973.
UNIVAC1108 VERSION SUBMITTED JULY 1973.

10. REFERENCES - R. J. ARCHIPALC AND D. R. MATHEWS, THE GAF/GAR/GAND
FAST REACTOR CROSS SECTION PREPARATION SYSTEM, GAFGAP - A PROGRAM
FCR THE CALCULATION OF NEUTRON SPECTRA AND GROUP-AVERAGED CROSS
SECTIONS, GA-7542, VOL. I, 1968, ANC ERRATA, MAY 1968.

R. J. ARCHIBALD AND D. R. MATHEWS, THE GAF/GAR/GAND
FAST REACTOR CROSS SECT ICN PREPARATION SYSTEM, GAND2 AND GFE2 -
COMPUTER PROGRAMS FOR PREPARING INPUT DATA FOR THE GAFGAR, GGC
AND MICROX CODES FROM AN ENDF/B FORMAT NUCLEAR DATA FILE, GA-7542,
VOL. II, MARCH 1973, AND ERRATA, FEBRUARY 18, 1974.

M. K. DRAKE (ED.), DATA FORMATS AND PROCEDURES FOR
THE ENDE/B NEUTRON CROSS SECTION LIBRARY, BNL-50274, OCTOBER
1970.

M. K. DRAKE, C. V. SMITH, AND L. J. TCDT, DESCRIP-
TION OF AUXILIARY CODES USED IN THE PR E PARATION OF DATA FOR THE
GGC-3 CODE, GA-7158, AUGUST 1971.

S. C. COHEN AND P. K. KOCH, GANDY - A COMPUTER PRO-
GRAM FOR THE EVALUATION OF EFFECTIVE CROSS SECTIONS IN THE UNRE-
SOLVED RESONANCE REGION, GA-8003, MAY 1967.

M. W. pros, CONSTRUCTION OF STATISTICAL RESONANCES IN
THE UNRESOLVED RESONANCE REGION - TFE PSEUDO CODE, 6A-7136, MAY
26, 1966.

D. R. MATHEWS, FSDP3, A COMPUTER PROGRA1 FOR COMPUT-
ING CROSS SECTIONS FROM RESCNANCE PARAMETERS, GOLF-GA-Al2052,
APRIL 5, 1972.

D. MATHEWS, ET AL., GGC-5, A COMPUTER PROGRAM FOR
CALCULATION OF NEUTRON SPECTRA AND GROUP CONSTANTS, GA-8871, SEP-
TEMBER 27, 1971.

J. ADIR AND K. C. LATH8CP, THEORY OF METHODS USED IN
THE GGC-4 MULTIORJUP CROSS SECTION CODE, 6A-5021, OCTOBER 1968.

P. WALTI 4ND P. KOCH, MICROX - A TWO-REGION FLUX
SPECTRUM CODE FOR THE EFFICIENT CALCULATION OF GROUP CROSS SEC-
TIONS, GULF-GA-410827, APRIL 14, 1972.
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MACHINE REQUIREMENTS - 11,000 WORDS FOR ENDFB2 PROGRAM AND DATA
AND A MAXIMUM OF 4 MAGNETIC TAPE UNITS, 65K WORD AVAILABLE FAST
MEMORY AND 4 TO 8 MAGNETIC TAPE UNITS PLUS 5 SCRATCH FILES TOTAL-
ING ABOUT 1310K WORDS IN CAPACITY FOR GAND2, 65K WORD AVAILABLE
FAST MEMORY AND 2 MAGNETIC TAPE UNITS PLUS 7 SCRATCH FILES TOTAL-
ING ABOUT 1310K WORDS IN CAPACITY FCR GFE2

12. PROGRAMMING LANGUAGE USED - FORTRAN V 11108/

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC-8 (1108).

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATIDN OR RESTRICTIONS -
THE UNIVAC1108 VERSION OF THESE PROGRAMS USES THE UNIVAC NTRAN I/O
ROUTINES, UNIVAC FORTRAN V PROCEDURE ELEMENTS, AS WELL AS THE
INCLUDE AND PARAMETER STATEMENTS.

IS. NAME AND ESTABLISHMENT OF AUTHORS -
1108	 D. R. MATHEWS AND R. J. ARCHIBALD

GULF GENERAL AT CMI C
P. 0. BOX 608
SAN DIEGO, CALIFORNIA 92112

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS (ENDFB2 1108-790 CARDS, GAND? 1 1A8 -9217 CARDS,

GFE2 1108-6278 CARDS)
SAMPLE PROBLEMS ( ENDFB2 1108-13 CARDS, GAND2 1108-53 CARDS,

GFE2 110 g -32 CARDS)
REFERENCE REPORT, GA-7542, VOL. II

CATEGCRY - B
KEYWORDS - CROSS SECTIONS, DATA PREPARATION, ENPF/8, GGC4 CODES,

DANDY conEs, GAHM.. CODES, GGC5 CODES, PSEUDO CODES,
FSUP3 CODES, GAFGAR CODES, MICRCX CODES, WTFG CODES,
MAKE CODES, DAMMET CODES
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1. NAME OR DESIGNATION OF PROGRAM - MARS

2. COMPUTER FOR WHICH PRCGRAM IS DESIGNED ANC OTHERS UPON WHICH
IT IS OPERABLE - CDC66CO37600

• DESCRIPTICN CF PRCBLEM OR FUNCTION - MATUS PERFORMS SMALL-STRAIN
ELASTIC ANALYSIS OF THREE-DIMENSIONAL SOLIDS.

4. METHOD OF SOLUTICN - THE FINITE-ELEMENT METHCC IS USED, WITH
EIGHT-NODE TRILINEAR ISOPARAMETRIC ELEMENTS.	 THE PRINCIPLE CF
VIRTUAL WORK IS USED TC CEVELCP THE STIFFNESS EQUATIONS. TFE
STIFFNESS EQLATIONS ARE SOLVED BY A DIRECT METHOD (CRCUTS METHOD)
WHICH TAKES ADVANTAGE OF THE SYMMETRY, BANDEDNESS, AND SPARSENESS
OF THE STIFFNESS MATRIX.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - PRCBLEMS WITH UP
TO ABOUT 3200 NODES CAN BE SCLVEC (WIT)- A CENTRAL MEMORY FIELD
LENGTH OF 170,000 OCTAL). 	 LARGE BANDWIDTHS CAN CAUSE CVERFLCW CF
DATA FROM EXTENDED CORE STORAGE TO LOWER SPEED DISK STORAGE WHICH
CAN GREATLY INCREASE THE RUNNING TIME CF A PROBLEM.

6. TYPICAL RUNNING TIME - RUNNING TIME DEPENDS ON THE PROBLEM SIZE
AND THE CCMPUTER. THE PROGRAM RUNS ABOUT FIVE TIMES FASTER CN THE
C007600 THAN ON THE CCC6603.	 THE FORWARD ELIMINATICN (FACTCRIZA-
TICN) PHASE CF THE DIRECT SCLUTICK PRCCESS IS THE MOST TIME
CONSUMING PHASE OF A TIME-STEP.	 THIS FCRWARC ELIMINATICN TIME
(CP PLUS I/O TIME) CAN BE ESTIMATED FROM THE FCRWARD ELIMINATICh
TIME (IN SECCNDS) APPRCXIMATELY EQUAL TC 1/C TIMES THE SUMMATION
FROM 1 TO N OF (BW(SUB N))**2 WHERE BWISUO N) IS THE BANDWIDTH OF
ROW N OF THE STIFFNESS MATRIX AND N IS THE NUMBER CF NODES. THE
CONSTANT C EQUALS 2000 IF THE CCC6600 IS USEC CR EQUALS 10,000 IF
THE COC760C IS USED.	 IF THE MAXIMUM BANDWIDTH IS GREATER THAN THE
NUMBER OF ROWS CF THE STIFFNESS MATRIX THAT WILL FIT IN EXTENDED
CURE STORAGE (ECS), THE RUNNING TIME WILL GREATLY EXCEED THE ESTI-
MATE GIVEN ABOVE. WITH AN ECS FIELD LENCTF OF 1,2CC,000 OCTAL,
PROBLEMS WITH BANDWIDTHS UP IC ABCUT 162 CAN BE SOLVED WITHCUT
CAUSING OVERFLOW FROM ECS TO DISK.

7. UNUSUAL FEATURES CF THE PROGRAM - THE PRCCRAM HAS A TE M PERATURE-
DEPENDENT MATERIAL PROPERTY CAPABILITY. 	 SOME CRITICAL LCCPS IN
THE FORWARD ELIMINATICN (FACTCRIZATICN) PART OF THE (DIRECT
SOLUTION ALGORITHM HAVE BEEN PRCGRAMPEC IN COMPASS ASSEMBLY
LANGUAGE IN ORDER TO SPEED UP THE SOLUTICN PRCCESS. A RESTART
CPTION ALLCWS THE USER TC SAVE THE FACTORED STIFFNESS MATRIX AND
TO RETRIEVE IT IN A LATER JOB IN WHICH THE SAME PRCELEM IS SUB-
MITTED WITH CIFFERENT LOADING CONCIT IONS. THE USE OF THIS CPTICN
RESULTS IN A CONSIDERABLE (80-95 PERCENT) SAVINGS IN PUN TIME,
SINCE IT ELIMINATES THE NECESSITY TO RE-GENERATE THE FACTORED
STIFFNESS MATRIX.

F. RELATED AND AUXILIARY PROGRAMS - PECCCM (REF. 1) RFACS, PRCCESSES,
AND CHECKS THE INPUT DATA FOR MATUS. MESH3D (REF. 3) CAN BE USED
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13.RELATED AND AUXILIARY PRCGRAmS (CONTINLED)
IC AUTOMATICALLY GENERATE A FINITE-ELEMENT MESH FOR mATuS. APACHE
(REF. 2) CAN BE USED TO GENERATE THE TEPFERATURE OISTRIBUTICNS
AND, ALSO, TO CALCULATE NODAL POINT VALUES OF STRESS AND STRAIN.
PLOT/ (APPENDIX D OF REF. 1) CAN BE USEC TO GENERATE CEFORmEC GEO-
METRY PLOTS AND TEMPERATURE, STRESS, AND STRAIN CCNTCUR FLCTS.
PRINS (APPENCIX E OF REF. 1) CAN BE USED TC CCmPLTE PRINCIPAL
STRESSES AND STRAINS AT THE CENTERS CF THE PATUS ELEMENTS.

9 • STATUS - AESTRACT FIRST DISTRIBUTE(' CHEATER 1573.
CCC6600,7600 VERSICNS SuBPITTEC MAY 1073.

UL REFERENCES - D. N. HuTuLA ANC B. E. wIANCKO, PAILS, A THREE-
oImENSIONAL FINITE ELEMENT PROGRAM FOR SMALL-STRAIN ELASTIC ANALY-
SIS, wAPC-Tm-1091, MARCH 1973.

O. N. HUTULA, B. E. wIANCKO. ANC S. M. ZEILER,
APACHE, A THREE-DIMENSIONAL FINITE ELEMENT PRCGRA p FOP STEADY-
STATE OP TRANSIENT HEAT CONDUCTION ANALYSIS, wAPC-TM-1080, MARCH
1573.

O. N. HUTULA AND S. M. ZEILER, PESH3D, A THREE-
DIMENSIONAL FINITE ELEMENT MESH GENERATCR FRCGRAm FOR EIGHT-NODE
ISOPARAmETRIC ELEMENTS, wAPr-TM-1075, PARCH 1973.

C. J. PFEIFER, CDC-E6CC FORTRAN PROGRAMMING -
BETTIS ENVIPCNMENTAL REPORT, wA 0 C-TP-66B, JANUARY 1567.

ACC NO. R597 mATUS, ARGCNNE CODE CENTER PRCCRAPPING
NOTE 74-1, JULY 1973.

ACC NC. R597 PATUS, ARCCKNE CCDE CENTER PROGRAMMING
NCTE 74-10, NOVEMBER 1573.

11. MACHINE RECUIREMENTS - THE PRCGRAP wAS wRITTEN FCR A CCC6600 OR A
CCC7600 WITH A CENTRAL MEMORY SIZE OF 44K AND AN EXTENDED CORE
SI/F OF 512K. THE ACTUAL AMOUNT OF CENTRAL MEMORY AND EXTENDED
COPE USED BY THE PROGRAM DEPENDS ON THE PROBLEM SIZE. TrE PRC-
GRAM REQUIRES A CARD READER, A LINE PRINTER, A SYSTEM DISK, ANC
2 SCRATCH CISKS.	 ALSO, A CRIvER TI-AT ALLOWS WRITING-IN-PLACE IS
R EQUIRED FOP THE 2 SCRATCH DISKS.

12. PROGRAMMING LANGUAGES USED - FORTRAN Iv AND COMPASS

I L OP ERATING SYSTEM OR MONITOR UNDER WHICH PRCGRAm IS EXECUTED -
A DESCRIPTION CF THE SOFTWARE ENVIRCKPENT ANC THE rARCwARE USAGE
ASSumED BY THE PROGRAM IS CONTAINFO IN REFERENCE 4. IN PART (CU-
LAP, THE PROGRAM IS CESIONEC TO RUN UNDER TrE SCCPE 3.1.5 CPERAT-
ING SYSTEM ON THE CDC6600 ANC UNDER SCOPE 1.1 OPERATING SYSTEM ON
TrE C00760C.

19. ANY OTHER PROGRAMMING CR OPERATING INFCRPATICN OR RESTRICTIONS -
mATUS IS ORGANIZED FOR OVERLAY LOADING, WHEREBY CENTRAL PEMCRY IS
OCCUPIED AT ANY GIVEN TIME BY THE MAIN OVERLAY (POCT) AND A SINGLE
PRIMARY OVERLAY. THERE ARE FIVE PRIMARY OVERLAYS. THE ROOT CCN-
TAINS MANY OF THE FCHIP ROUTINES (REF. 4), INCLUDING NEXT, WHICH
LOADS EACH OVERLAY AS NEEDED. THE RCCT CECLARES A BLANK COMMON
AR RAY OF LENGTH ONE.	 IF THERE ARE M WORDS FROM THE START OF
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4.	 ANY OTHER INFORMATION CR RESTRICTICKS (CONTINUED)
BLANK COMMON TO THE FIELD LENGTH AND 11 WORDS CF TEXT IN THE
LONGEST OVERLAY, THE STORAGE SPACE ACTUALLY AVAILABLE FCR PRCBLEM
DATA IS M-K WORDS. THESE f"-N WORDS CF BLANK COMMON ARE CYNAPI-
CALLY ALLOCATED TO ACCOMMODATE THE ARRAYS NEEDED FCR A PARTICULAR
PROBLEM.	 EXTENDFC CCRE STORAGE, ALSC CYNAMICALLY ALLOCATED, IS
USED TO STORE MATERIAL PRCPERTY TABLES, SCE LARGE ARRAYS, ANC,
MOST IMPORTANTLY, AS MUCH OF THE STIFFNESS MATRIX AS IS POSSIBLE.

APACHE AND MESH3D ARE SIMILARLY ORGANIZED.
IN APACHE THE TRIO ROUTINES (A SCRATCH I/C SYSTEM) CONTAIN

CALLS TO FLOAD, WHICH CALLS A PP SUBROUTINE, 007. 	 THESE ARE CALLS
TO A DISK CRIVER, WHICH COULC NOT BE INCLUDED WITH TI-IS TRANSMIS-
SION.

IN MATUS THERE WILL RE AN UNSATISFIED EXTERNAL CALLED STPLAN.
THIS IS NOT LSED, AND ALL CALLS ON THIS PCUTINE MAY EE CELETEC.

15. NAPE AND ESTABLISHMENT OF AUTHORS -
D. N. HLTULA AND B. E. WIANCKC
BETTIS ATOMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CCRPORATION
P . O. BCX 7S
PITTSBURGH, PENNSYLVANIA 	 15122

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (2 TAPES)

SOURCE DECKS (MATUS 10,918 CARCS, PESF3D 6778 CARES, APACHE
8309 CARDS, PEDCCM 3356 CARDS, ri_cTz 2328 CARES,
PRINS 876 CARDS, 7600 ECSRW ROUTINE 274 CARDS,
6600 TRIO RCLTINES 1438 CARES)

SAMPLE PROBLEMS (MESH3D AND APACHE ees CARDS, PEDECP 204 CARES)
REFERENCE REPORTS AND ACC NOTES

17. CATEGORY - I

KEYWORDS - ELASTIC ANALYSIS, 3-DIMENSIONAL, FINITE-ELEMENT, HEAT
CONDUCTION, PEDCOM CODES, MESH3D CODES, APACHE CODES,
PLCTZ CEDES, PRINS COCES
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I. NAME OR DESICNATICN CF PROGRAM - PELEN

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - COC6600

3. DESCRI PTION OF PROBLEM OR FUNCTION - PELEN SOLVES A TwO-CIMENSICN-
AL, AXISYMMETRICAL MODEL OF A FUEL PELLET AND CLAD ELEMENT FOR
THE TEMPERATURE, STRESS, AND DEFCRmATICN THRCuGHOUT A TIME HIS-
TORY. IN A GENERAL TIME INCREMENT, THE COMPUTATIONAL SEQUENCE
IS - (I) A HEAT CCNDUCTICN ANALYSIS CF OCTH FUEL ANC CLAD TO
DETERMINE THE CURRENT TEMPERATURE FIELD WHICH IS DEPENDENT ON THE
POWER RATE, THE MATERIAL PROPERTIES, ANC THE GEOMETRICAL CCNFIGU-
RATION, (2) AN INCREMENTAL STRESS ANALYSIS OF BOTH FUEL AND CLAD
To DETERMINE THE CURRENT STRESS AND DEFORMATICK FIELDS WHICH ARE
DEPENDENT Cl'. THE INELASTIC STRAIN INCREMENTS (TEMPERATURE, CREEP,
VOLUME EXPANSION, ETC.), THE MATERIAL FRCFERTIES, AND THE GEOME-
TRICAL CCNFIGuRATICN, AND (3) A CONTACT ANALYSIS OF BOTH FUEL AND
CLAD TO DETERMINE THE CORRECTED CURRENT STRESS ANC CEFoRmATICN
FIELDS WHICH ARE DEPENDENT ON THE EXTENT OF CONTACT BETWEEN ADJA-
CENT FUEL PELLETS ANC/CR THE FUEL ANC CLAD.

4. METHOD CF SOLUTION - FOR THE MATHEMATICAL MODEL, THE HISTORY IS
SUBDIVIDED INTO A SET CF TIME INCREMENTS AND THE GEOMETRY IS SUB-
DIVIDED INTO Al'. ASSEMBLAGE OF FINITE ELEMENTS SUCH TI-AT EACH ELE-
MENT IS A RING WITH A TRIANGULAR CROSS SECTICN.	 EACH FINITE ELE-
MENT HAS AT mCST A LINEAR DISTRIBUTION OF TEMPERATURE AND DIS-
PLACEMENT SPECIFIED BY THE NCOAL VALUES. 	 THE FIELD ECUATICNS
WITH THE NCCAL VALUES AS UNKNOWNS ARE CERIVED BY VARIATIONAL
PRINCIPLES FOR HEAT CONDUCTION ANC STRESS ANALYSES. THE SOLUTION
IS OBTAINFC B y MATRIX INVERSION TECHNIQUES,

5. RESTRICTIONS ON THE COMPLEXITY CF THE PRCOLEm - MAXIMA OF -
25 HISTORY INTERVALS AS INPUT, WHERE EACH INTERVAL CAN HAVE

AN ARBITRARY NUMBER OF SUPCIVISIONS
200 FINITE ELEMENTS

6. TYPICAL RUNNING TIME - RUNNING TIME DEPENDS ON THE CCmPLEXITIES CF
THE HISTORY INPUT AND NUMBER OF FINITE ELEMENTS.	 APPRCX1mATELY
2.5 SECONDS OF COMPUTATION TIME PER TIME INCREMENT ARE REQUIRED
FOR 18 FINITE ELEMENTS.

uNIISUAL FEATURES OF THE PROGRAM - PELEN HAS A MINIMUM OF GEOMETRY
INPUT DATA TC GENERATE THE FINITE ELEMENTS.	 IT INTERNALLY
UPDATES THE GECmETRICAL COKFIGuRATICN TC INCLUDE DIMENSIONAL
CHANGES FROM THE REFERENCE CONFIGURATIONS.

P. R ELATED AND AUXILIARY PROGRAmS - INPF, THE BETTIS INPUT DATA PACK-
AGE IS PART OF THE BETTIS ENVIRONMENTAL ROUTINES (ACC ABSTRACT
478). ECSFIL, THE BETTIS EXTENCEC CORE STORAGE FILE PACKAGE IS
DE SC R IBED IN REFERENCE 2.
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9. STATUS - ABSTRACT FIRST OISTRIBUTEC CECEMBER 1973.
CCC6600 VERSION SUBMITTED SEPTEMBER 1973.

10. REFERENCES - R. B. STOUT, E. CUNCCMBE, AND J. K. FISCHER, PELEN -
A COMPUTER PROGRAM TO ANALYZE AXIAL AND RADIAL VARIATICNS OF TEM-
PERATURE AND DEFORMATICN IN ZIRCALOY-CLAC OXIDE FUEL RODS,
WAPDTM-10D1IL), DECEMBER 1971.

C. J. PFEIFER, CDC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPCRT, WAPC-TI"-668, JANUARY 1967.

J. J. URBANIAK, ARF DESCRIPTICNI, SEPTEMBER 1969.

11. MACHINE RECUIREMENTS	 140.000 OCTAL WCRDS OF CORE STORAGE, A
PRINTER, AND EXTENDEC CORE STORAGE UNITS

12. PROGRAMMING LANGUAGE USEC	 FORTRAN IV

13. CPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTICNS -

15. NAME AND ESTABLISHMENT OF AUTHORS
R. B. STOUT, E. DUNCOMBE, AND J. K. FISCHER
BETTIS ATOMIC POWER LABCRATORY
WESTINGHOUSE ELECTRIC CCRFCRATICN
P. O. BOX 79

	

WEST MIFFLIN, PENNSYLVANIA	 15122

16. MATERIAL AVAILABLE	 RESTRICTED DISTRIBLTICN
MAGNETIC TAPE TRANSMITTAL

SOURCE DECK (6086 CARDS)
SAMPLE PROBLEM (45 CARDS)
REFERENCE REPORT, WAPCTM-•1001(L), AND ARE DESCRIPTION

17. CATEGORY - T

KEYWCRDS - 2-DIMENSIONAL, TEMPERATURE, STRESSES, DEFORMATION, HEAT
CCNDUCTION, FINITE-ELEMENT
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NA ME OR CESIGNATION OF PROGRAM - TCPLYR2

2. COMPUTER FOR WHICH PROGRAM IS CESIGKED ANC OTFERS UPON wFICF
IT IS OPERABLE - UNIVAC1108

3. DESCRI PT Io N OF PROBLEM CR FUNCTION - TCPL y R2 A P P LIES TFE FIRST LAW
OF TFERmODYNAHICS Tu COMPUTE THE TEMPERATURE CF A hATER MASS
FLOWING IN AN OPEN CHANNEL. THE PRCCRAm IS CESIGNEC TO ACCOmm0-
CATE VARIABLP DEPTH, VELOCITY, AND CROSS SECTICN. 	 TFE SCURCE CF
ENERGY (LOCATION CF TFE DISCFARCE) IS ASSUMED TO BE SUFFICIENTLY
DISTANT FBCw THE RIVER SEGMENT UNGER ExAmINATICN TI-AT THE MOMENTUM
ASSOCIATED WITH THE DISCHARGE IS INSIGNIFICANT.	 VELOCITY DISTRI-
BUTICN AT BOTH THE INLET AND CUTLET CF TFE REACH AS WELL AS THE
TE m PERATuRE DIST R IBuTICN AT TFE INLET AS A FuNCTICK CF TIME ANC AT
ThE CUTLET INITIALLY ARE SPECIFIED. EDDY DIF F USIVITIES. AMBIENT
mETFORCLCGICAL CCNCITICNS, ANC CEPA ETR y ARE ALSO SUPPLIEC TO THE
CODE. ALTFOLAH THE LATERAL EDDY DIFFUSIVITY IS ALLCWEC TC VAR),
SPATIALLY, THE EFFECT OF DENSITY DISPARITY IS NOT TREATED EXPLI-
CITLY B y THE CODE.	 TEmPCPAL BEFAVICR INCUCEC B y VARIATIONS IN
TFE AMBIENT METEOROLOGICAL AND BOUNDARY CONDITIONS APE CCmPUTEC.

4. METHOD OF SOLUTION - TCPL y R2 CIV ICES TFE WATER MASS INTO AN ARRAY
OF RECTANGULAR PRISMS OF NON-UNIFORM DEPTH WHERE VERTICALLY
AVERAGED QUANTITIES APE EmPLOYEC. TFE mATFE wATICAL MODEL EMPLOYS
AN ENERGY BALANCE OF TEmPERAL, CCNVECTIvE, CIFFUSICNAL AND SCURCE
TERMS AND A MASS BALANCE.	 TFE EQUATIONS ARE TRANSFCPmED TO A
SECOND-ORDER FINITE-CIFFERENCE FORM ANC AN ALTERNATING DIRECTION
IMPLICIT SCHEME IS USED TO COMPUTE THE TEMPERATURE FIELC. TFE
Twc-DImENSIONAL TRIDIAGCNAL ARRAYS PROCUCEC BY THE ADI mETHC0 ARE
SOLVED BY GUASSIAK ELImINATICK. 	 PRCVISICNS FAvE BEEN INCLUCEC IN
THE PROCRA w TO AcCOmmCDATE NON-UNIFORM DIFFUSIVITY. TFE ENERGY
SCURCF RESULTS FROM wEATFER CCNCITICKS ANC NEWTON'S COOLING LAW
PCUNCARY CONDITIONS.

5. RFSTRIETICKS ON THE COMPLEXITY OF TFF PROBLEM - SUPSCRIPTEC
VARIABLES ARE DIMENSIONED AT COmPILATICN TIME USING TFE UNIvAC1108
PROCEDURE EFFINITICN PROCESSOR. COCE INSTRUCTICNS REQUIRE RELA-
TIVELY LITTLE STORAGE. 	 A TYPICAL RIVER SIMULATION PROBLEM wITF
ACEQUATE GEOMETRIC-TIME MESH INVOLVES ABOUT 1CCOC CECImAL wCRCS
CF STORAGE (INSTRUCTICNS, PLANK COMMON AND DATA).

5. TYPICAL RUNNING TIME - FOR A TYPICAL 17 X IC NODE SPATIAL GRIC
AND 200 TIME-STEPS, 1 TO 3 MINUTES ARE REQUIRED CEPENDING UFTN
RPII PLEm CCPPLExITY.

7. UNUSUAL FEATURES CF THE PROGRAM - TO ELIMINATE THE POSSIBILITY OF
ANY NON-PHYSICALLY PLAUSIBLE TEMPERATURE FcR0 ENTERING INTC TFE
AN A LYSIS A SCHEME PROPOSED BY HAINS IS EMPLOYED.	 THE USE OF THE

MAINS PRINCIPLE ASSURES THAT THE SECCNC LAW CF TFEPm0C y NA m ICS IS
NOT VIOLATED. A DEFAULT ALGORITHM ASSIGNS A UNI F ORM CIFFUSICN CO-
EFF ICIENT TO THE ELCw FIELD. LOCAL CEPTF AND VELOCITY ARE AVAIL-
ABLE FOR THE USER TO CCNSTRUCT A NON-UNIFOR M CIFFUS ION COEFFICIENT
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7. UNUSUAL FEATURES OF THE PROGRAM (CONTINUED)
MATRIX. CURRENTLY, AN ALGORITHM BASED ON CNE-CIMENSIONAL FRIC-

TICNAL FLOW IS PROVIDED.

8. RELATED AND AUXILIARY FRCGRAms -

	

5.	 STATUS - ApSTRACT FIRST DISTRIBUTED DECEMBER 1577.
UNIvAC1108 VERSION SUBMITTED JUKE 1973.

10. REFERENCES - D. C. KCLESAR, J. C. SONNICHSEN, TOPLYP2 - A TWO-
DIMENSIONAL THERMAL-ENERGY TRANSPCRT CODE, HECL-TME-72-46,
MARCH 1972.

D. C. KCLESAR, MATHEMATICAL MODELING CF THERMAL PLUME
DISPERSION IN A RECEIVING WATER BODY, PRESENTED AT THE SECOND
ANNUAL THERMAL POWER CONFERENCE, WASHINGTON STATE LNIVERSITy,
PULLMAN, WASHINGTON, CCTCBER 1971.

A. J. POLICASTPO, J. V. TCKAR, HEATED-EFFLUENT DIS-
PERSION IN LARGE LAKES, STATF-0E-THE-ART OF ANALYTICAL MODELING
ANL/ES-11 (1972) PART 1, CRITIOUE OF MODEL FCRmuLATICNS, 1972.

TOPLYR2, ACC NC. 599, HEM_ NOTE, 1973.

11. MACHINE RECUIREMENTS -

12. PROGRAMMING LANGUAGE USED - FORTRAN v

13. OPERATING SYSTEM OR mCNITOR UNDER WHICH PRCGRAM IS EXECUTED -
EXEC2 CR CSCx.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRmATICK CF RESTRICTIONS -
TWO VERSIONS CF TCPLYR2 ARE AVAILABLE - ONE EMPLOYS A CONSTANT
DIFFUSIVITY AND THE CTHER A LCCAL CEPTH AND VELOCITY DEPENDENT
DIFFUSIVITY.	 THE LATTER VERSION IMPLEMENTS THE EMPIRICAL
CORRELATICN.

15. NAME AND ESTABLISHMENT OF AUTHORS -
C. C. KCLESAR AND J. C. SCNNICHSEN
HANFORD ENGINEEPINC CEVELCPmEnT LABORATORY
WESTINGHOUSE HANFORC COMPANY
P. C. 8Cx 1970
RICHLAND, WASHINGTON 55352

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (1596 CARDS)
SAMPLE PROBLEM (61 CARDS)
REFERENCE REPORT, FEDL-TNE-72-46, AND HECL NOTE

17. CATEGORY - R
KEYWORDS - THERmCCVNAHICS, WATER, VELOCITY DISTRIBUTION, TEMPERA-

TURE DISTRIBUTION
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NAME OR DESIGNATION OF PROGRAM - EGAD

2. COMPUTER FOR WHICH PRCGRAm IS DESIGNEE AND CTFERS UPON WHICH
IT IS OPERABLE - IBM3EC/195

3. DESCRIPTION CF PROBLEM OR FUNCTION - EGAC CALCULATES GAMMA DOSE
INTEGRALS TO A GROUND LEVEL RECEPTCR, FOR INCREMENTAL VALUES OF
THE VERTICAL DISPERSICK PARAMETER SIGMA-1, AS A FUNCTION OF GAMMA
ENERGY AND SPATIAL DISTRIBUTICN OF TFE RADIOACTIVE M ATERIAL. THE
DOSE INTEGRALS ARE REPRESENTATIVE OF SECTCR AVERAGES SINCE THE
DISTRIBUTION OF MATERIAL IS ASSUMED TO BE GAUSSIAN IN THE
VERTICAL, HOMOGENEOUS IN THE HOPIZCNTAL, AND PCUNCEC PETwEEN
GROUND LEVEL AND AN INVERSION LID. CALCULATED DOSE INTEGRALS ARE
INDEPENDENT CF RADIOACTIVE CECAY, TRANSPORT VELOCITY, COwNWIND
DISTANCE, AND SECTOR WIDTH.	 SPACE ATTENUATICN ANC BUILDUP ARE
TAKEN INTO ACCOUNT.

4. METHOD OF SOLUTION - THE PLUME CF RADIOACTIVE MATERIAL IS ASSUMED
TO REMAIN CONSTANT IN SHAPE AND SIZE DURING PASSAGE OVER A
RECEPTOR POINT.	 THE SPACE DISTRIBUTION CF MATERIAL IS TI-EN
REPRESENTED AS PARALLEL LINE SOURCES. THE LINE CONTRIBUTIONS APE
INTEGRATED ANALYTICALLY BY TRANSFORMING TC BESSEL AND RELATED
FUNCTIONS, REDUCING THE SPATIAL DISTRIBUTICN TC A VERTICAL PLANE
AT TFE RECEPTOR POINT.	 PLANE INTEGRATIONS ARE THEN PERFORMED BY
GAUSSIAN OLADRATURES.

5. RESTRICTIONS ON TFE COMPLEXITY OF THE PROBLEM -

5. TYPICAL RUNNING TIME - RUNNING TIME IC EVALUATE INTECRALS IS
TYPICALLY LESS THAN 30 mSEC FOR EACH ENERGY AND RECEPTOR POINT.

7. muSUAL FEATURES OF THE PROGRAM - EGAD GRCvICES AN EFFICIENT MEANS
CF COMPILING TABULAR DATA OF DOSE INTEGRALS AS A FUNCTION OF
INCREMENTAL VALUES OF ENERGY AND TFE VERTICAL DISPERSION
PARAMETER.	 THESE DATA MAY THEN BE INTERPOLATED FCR SPECIFIC
VALUES OF THE VARIABLES RESULTING IN LARGE COMPUTATIONAL SAVINGS
IF LARGE AMOUNTS OF METEOROLCGY DATA ARE TO BE PRCCESSEC.

I. R ELATED ANC AUXILIARY FPCGRAMS -

5. STATUS - ABSTRACT FIRST DISTRIBUTED CECEP A PER 1c73.
IPm360 VERSION SUBMITTED MAY 1973, SAMPLE PROBLEM EXE-

CUTED BY ACC.

10. REFERENCE - R. E. CCCPER, A COMPUTER PROGRAM TC COMPUTE DOSE
INTEGRALS FROM EXTERNAL GAMMA EMITTERS, OF-1304, SEPTEMBER 1972.

11. mACHINE RECUIREMENTS - 40K BYTES OF CORE STORAGE

12. PROGRAMMING LANGUAGE USED - FCRTRAN IV
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13. OPERATING SYSTEM CR MCNITOR UNDER WHICH PRCGRAM IS EXECUTED -
OS/360.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRMAT ION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHOR -
R. E. CCCPER
SAVANNAH RIVER LABORATORY
E. I. CU PONT CE NEMOURS
AIKEN, SOUTH CAROLINA 29801

16. MATERIAL AVAILABLE -
SOURCE CECK 1222 CARDS)
SAMPLE PROBLEM (6 CARDS)
SAMPLE PRCBLEM OUTPUT (1 PAGE)
REFERENCE REPCRT

17. CATEGORY - G
KEYWORDS - DCSE RATES, GAMMA RADIATION, RADIOACTIVITY



1113

ACC ABSTRACT 601	 02/74

1. 4AME OR DESIGNATION CF PROGRAM - ERF,ERFc

2. COmPUTFP FCP WHICH PPCGRAM IS DESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - 0006600

OFSCRI A TICN CF PRCBLEM OR FUNCTION - ERF ANC ERFc ARE USED TC CCm-
PUTE VALUES CF THE ERROR FUNCTION ANC CCMPLEmENTARY ERROR FUNC-
TION FOR ANY REAL NUMBER.	 THEY MAY BE USED TO COMPUTE OTHER
RELATED FUNCTIONS SUCH AS THE NORMAL PRCBABILITV INTEGRALS.

4. mFTHOD OF SOLUTION - THE ERROR FuNCTICN ANC CCPPLEFENTARY EkRcR
FUNCTION ARE APPROXIMATED BY RATIONAL FUNCTIONS.	 THREE SUCH
RATIONAL APPROxImATICNS APE USEC CEPENDIKG CN WHETHER -

Ix! < 0.46E75,
0.46 A 75 < OR = lx1 < 4.0, CR
l x 1 > OR = 4.0.

IN THE FIRST REGION THE ERRCR FUNCTION IS COmPUTEC DIRECTLY ANC
THE COMPLEMENTARY ERROR FUNCTION IS COMPUTED VIA THE IDENTITY
ERFC1X1 = 1 - E R E1X1.	 IN THE OTHER TWO FEGICKS THE CCPPLEMENTARY
ERROR FUNCTION IS CuMPuTED DIRECTLY AND THE ERROR FUNCTION IS CCm-
PuTFn F ROM THE IDENTITY ERF1xI • 1.0 - ERFC1X1. THE ERROR FUNC-
TION AND CC m PLEMENTAR y ERROR FONCTICh ARE REAL-VALLEC FUNCTICKS
CF ANY REAL ARGUMENT.	 THE RANCE CF THE ERROR FLNCTIGN IS 1-1,11.
THE RANGE CF THE CCMPLEmENTAP y ERROR FUNCTION IS (0,21.

5. RESTRICTIChS ON THE CCMPLExiT y OF THE PROBLEM - 1HE ISE() IS
r AUTIONE0 AGAINST USING EkF TO COMPUTE THE CCMPLEMENTAkY ERROR
FUNCTION BY USING THE 10ENTIT y EPEC1x1=1.C-ERF1x1.	 THIS SUBTRAC-
TION MAY CAUSE PARTIAL CR TOTAL LOSS OF SIGNIFICANCE FOR CERTAIN
VALUES OF K.

H. TYPICAL RohNIKG TIME - RUNNING TIME CEPENCS CN THE ARGUMENT VALUE
ANC WILL VARY BETWEEN 70 AND 110 MICRCSECCNDS.

T . UNUSUAL FEATURES CF THE PROGRAM -

B. R ELATED AND AUXILIARY PROGRAMS - THIS PACKAGE IS A MCDIFICATICN
CF AL0-00241 TRANSFERRED FROM THE ALO-COSMIC COLLECTION.

5• STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1573.
0006600 VERSION SOPAITTEC ma y 1973.

10. R E F ERENCE - J. E. VOGEL, ERF AND ERFC: MATHEMATICAL PCLTINES FOR
COMPUTING THE EPRCk FUNCTION ANC CCMPLEmENTA Ry ERROR FUNCTION,
S C- m -70-275, MAY 157C.

11. mACHINE R EGUIREMENTS - ERF ANC ERFC EACH REQUIRE ABOUT 260 (OCTAL)
LOCATIONS.

12. pFoGRAmmING LANGUAGE USEC - FORTRAN IV
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13. OPERATING SYSTEM OR MONITOR INDER kHICH PROGRAM IS EXECUTED -

SCOPE.

14. ANY OTHER PRCGRAmmING CR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHCR -
J. E. VCGEL
SANCIA LAECRATCRIES
P. O. BOX secc
ALBUCUFROUE, NEW MEXICO 87115

16. M ATERIAL AVAILABLE -
SOURCE CECK (129 CARDS)
SAM P LE PROBLEM (48 CARCS)
SAMPLE PROBLEM OUTPUT (1 PAGE)
REFERENCE REPCRT

17. CATEGORY - P
KEYwOROS - DATA PRCCFSSING, ERROR FUNCTION, COMPLEMENTARY ERROR

FUNCTION
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NAME OR DESIGNATION OF PRCGRAm - LENSDES

2. COMPUTER FOR WHICH PROGRAM IS DESIGNEC ANC CTFERS LPCN WHICH
IT IS OPERABLE - CCC7600,6600

3. DESCRIPTION OF PROBLEM OR FUNCTICN - LENSDES ANALYZES TEE
PERFORMANCE CF OPTICAL LENSES BY COMPUTING THE IMAGE ERRORS ECLND
WHEN BUNDLES CF SKEW RAYS ARE TRACEC FPCm OBJECT PCINTS TC TFE
IMAGE SURFACE. LENS PERFuRmANCE IS OPTIMIZED BY vAR y ING SELECTEC
LENS PARAMETERS UNDER CIRECT ION OF TFE NCNLINEAR LEAST SQUARES
PROGRAM, OPTIMIZ.

4. METHOD CF SOLuTICK - LENS CESIGN IS TREATED AS AN APPLICATION CF
NONLINEAR LEAST SQUARES CPTImIZATICK CF A CONTINUOUS N-PARAMETER
SYSTEM.

S. RESTRICTIONS ON THE CCMPLEXITY CF TFE PROBLEM - ALL CPTICAL SUR-
FACES MUST BE CENTEREC.

6. TYPICAL RUNNING TIME - CNE MINUTE IS RECUIPEC CN TFE CCC7600.

7. UNUSUAL FEATURES CF TFE PRCGRAM - RAPIDLY ANC STEADILY DECREASING
ERROR FUNCTION.

R. RELATED ANC AUXILIARY PROGRAMS - THIS PROGRAM IS A LATER vERSICN
OF AL0-00010, AN IBM7090 PROGRAM IN TFE ALO-CCSm1C COLLECTION.
LASL-1962 AND JPL FOLDP-1967 LENS DESIGN CODES ARE EARLIER VER-
SIONS DEVELCPEC AT LASL.

B. STATUS - ABSTRACT FIRST DISTRIBUTED CECBmBER 1;73.
CCC7600 VERSION SUBmITTEC MAY 1973.

O. F IFFRENCES - T.C. COYLE, NONLINEAR LEAST SQUARES cPTImIZATIcry CF
A CONTINUOUS N-PARAMETER SYSTEM, LA-CC-72-1018, 1972.

T. C. DOYLE, ALTCMATIC LENS OESIGN BY NCNLINEAR
LEAST SCUARES OPTIMIZATION OF A CONTINLCUS N-PAPAPETER SYSTEM,
LA-UR-71-518, 1973.

B. BRIxNEP, FASTER LASL LENS OESIGK PRC(RAm, APPLIED
OPTICS REPRINT, VOL. 12, PP. 2703-270E 11573).

LASL SPECIAL SYSTE M SUBROUTINES USEC TC ACCESS Ex-
TENDED CORE STORAGE, LASL NOTE, 1;73.

THOMAS C. UCYLE, AUTOMATIC LENS CESIGN BY NONLINEAR
LEAST SQUARES OPTIMIZATICN CF A CCKTINUCUS N-PARtmETEP SYSTEM,
LASL MEMO T4A8, APRIL 1, 1973.

THOMAS O. COYLE, NONLINEAR LEAST SQUARES OPTIMIZATION
OF A CONTINUCUS N-PARAMETER SYSTEM, LASL MEMO E4AA, APRIL 1. 1973.

II. MACHINE RECUIREPENTS - 32K WCPCS CF NEmCPY, PUT VERY LARGE
PErFlEmS MAY R EQUIRE EXTENDED CCRE STCPAGE (ECSI ON TFE CDC6600 OR
L A RGE CORE MFMnPY ILCM) ON TFE CDC76CG.

12. PFOGRAmmING LANGUAGES USED - FORTRAN IV AND CCMPASS
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13. OPERATING SYSTEM CR MCNITCP LACER wAlCh PRCGRAM IS EXECUTED -
OPERABLE UNCER CDC SCOPE 3.1 ON CDC66CC CR UNDER THE LASL-
DEVELOPED CRCS SYSTEM CN THE CCC7600.

14. ANY CTHFR PROGRAMMING OR OPERATING INFoRMATICA CR RESTRICTICNS -

15. NAME AND ESTABLISHMENT CF AuTHCRS -
BERLYN BRIXNER AND THOMAS C. DCYLE
LCS ALAMOS SCIENTIFIC LABCPATCRY
P. O. BOX 1663
LOS ALAMCS, NEW MEXICO 87544

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECKS (3768 CARDS)
SAMPLE PRCBLEMS (335 CARCS)
SAMPLE PROBLEM OUTPUT IPHIGRADIVI 35 SELECTED PACES, PAICPAD(U)

38 SELECTED PAGES)
REFERENCE REPORTS, REPRINT, NCTE, ANC MEMORANDA

17. CATEGORY - P
KEYWORDS - NCNLINEAR LEAST SQUARES, CRTINIZATICN
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I. NAME OR DESIGNATION OF PROGRAM - RALCARTPH

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTHERS UPCN wHICH
IT IS oPEAABLE - IBM360

3. DESCRIPTION OF PROBLEM OR FUNCTION - RALCRTPH IS A RFSOU P rE ALLO-
CATION SYSTEM USED TO PROVIDE THE PROJECT PLANNER WITH A TOOL TO
HELP HIM scHEJuLE RESOURCES INVOLVED IN A PRCJECT. INFORMATION
ON WHICH JOBS ARE CRITICAL AND THE RESOuRCFS AVAILABLE IS NECES-
SARY FOR PROJECT SCHEDULING. THIS SYSTEM IS ORIENTED TowARD THE
USER WHO IS PLANNING A PLANT SHoTUNN. HOWEVER, IT ALSC HAS
APPLICATIJNS IN OTHER AREAS.

4. METHOD OF SOLUTION - THE RESOURCE ALLOCATION SYSTEM PERFORMS TWO
BASIC FUNCTIONS -

(1) CALCULATES THE CRITICAL PATH, AND
(2) LEVELS RESOURCES AND SCHEDULES ACTIVITIES.

IF ONLY A CRITICAL PATH REPORT IS REQUIRED, THE SYSTEM EDITS THE
INPUT DATA FOR LOuPING AND SYNTACTICAL ERRPRS AND PRINTS THF rAT-
TICAL PATH REPORT. THE SYSTEM CAN THEN PROCEED TO SCHEDULE A PRO-
JECT WITHIN USER-SPECIFIED RESOURCE LIMITATIONS. AFTER SCHEDULING
A PROJECI A SERIES OF RFPoRTS CAN BE PRINTED. THIS SERIES
INCLUDES THE RESOURCE UTILIZATION SUM M ARY, ACTIVITY LISTING FOR
ALL RESOURCES, ACTIVITY LISTING FOR SPECIFIED PFSOuRrES, ACTIVITY
BAR GRAPH FUR ALL RESOURCES, ACTIVITY BAR GRAPH FOR SPECIFIED
RESOURCES, A WORK SCHEDULE FCR ALL RESOURCES, AND A WORK SCHEDULE
FOR SRECIElEu RESOURCES.

S. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLFm - THE SIZE OF THF
ARROW DIAGRAM THAT CAN BE READ INTO THE ECIT AND CRITICAL PATH
pR]GRAmS IN THE FORM OF ACTIVITY CARDS IS D E TERmINED B y THE MEMORY
AVAILABLE IN THE COMPUTER.	 THE PRESENT LIMITATION IS 3000. THE
LIMITATIONS ON NODE NUMBERS ARE ALSO CONTROLLED IN THE CRITICAL
PATH PROGRAM. THE PRESENT RANGE OF ACCEPTABLE NUMBERS IS 1 TO
3000. THE UPPER LIMIT MAY BE INCREASED. HCwEVER, 0 OR NEGATIvp
NODE NJmbERS ARE UNACCEPTABLE. THE PRESENT QUEUE SIZES IN THE
RESOURCE ALLOCATION PROGRAM ARE 300 EACH FOR THE PROCESS AND THE
WAIT QUEUES.	 THE LIMITATIONS ON RESOURCES PER ACTIVITY (4) AND
THE TOTAL NUMBER OF RESOURCES (51) ARE ALSO CONTROLLED BY THE
RESOURCE ALLOCATIoN PROGRAM.

6. T Y P ICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PROGRAM -

IL R ELATED AND AuxILIAR y PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1974.
IBM360 VERSION SUBMITTED AUGUST 1973, SAMPLE PROBLEM

EXECUTED BY ACC.
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10. REFERENCE - C. T. SIGLER, RESOURCE ALLOCATICN USERS GuinE, MON-
SANTO MANAGEMENT INFORMATION AND SYSTEMS DEPARTMENT FINAL REPORT,
SEPTEMBER 1, 1967.

11. MACHINE REQUIREMENTS - 128K BYTES OF ME MORY, CARD READER, PRINTER,
3 TAPES OR DISK DRIVES

12. PROGRAMMING LANGUAGES USED - FORTRAN IV(H), COBOL, AND PPG

13. OPERATING SYSTEM OR MCNITCR UNDER WFICH PRCGRAM IS EXECUTED -
OS II, LEVEL 8.

14. ANY OTHER PRUGRAMMING OR CPFRATING INFCRMATION OR RESTRICTIONS —

15. NAME AND ESTABLISHMENT OF AUTHOR -
C. T. SIGLER
MONSANTO CORPORATION

	

TEXAS CITY, TEXAS	 77590

16. MATERIAL AVAILABLE - RESTRICTED TO USE ON GOVERNMENT CONTRACTS
MAGNETIC TAPE TRANSMITTAL

SOURCE DECKS (FORTRAN 5089 CARDS, CEIBOL 1202 CARDS, R P G 58
CARDS)

SAMPLE PROBLEMS (542 CARES)
LOAD MODULE RALLIS (487 BLOCKS)
SAMPLE PRO3LEM OUTPUT (PART1 41 PAGES, PART2 46 PAGES)
REFERENCE REPORT

17. CATEGORY - M
KEYWCRDS - CRITICAL PATH CALCULATICN, RESOURCE ALLOCATION, SCHE-

DULING
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1. NAME OR DESIGNATION CF PRCCRAM - TCBC1

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON o-ICH
IT IS OPERABLE - CCC6600

3. DESCRI P TION OF PROBLEM OR FuNCTICN - A TUBE UNCER EXTERNAL PRES-
SURE, AT ELEVATED TEMPERATURE, AND INITIALLY CUT-OF-ROUND WILL
CREEP, BECOMING MCRE CUT-OF-ROUND ANC EVENTUALLY WILL COLLAPSE.
TCBCI ATTEMPTS TO PREDICT THE TIME CF COLLAPSE.

4. mFTHOD OF SOLuTICN - USING THE SCLuTICN AT THE PREVIOUS TIME PCINT
ANC THE TIME INCREMENT, STRESS AND STRAINS ARE CALCULATED AT
RADIAL STATIONS WHICH LIE ON THE RACIUS THROUGH THE POINT OF
MINIMUM RACIUS OF CURVATURE. WHEN THE CHANGE IN EXTERNAL mCmENT
CALCULATED FROM THE CHANGE IN STRAIN CANNCT BE BALANCED BY THE
CHANGE IN INTERNAL mCmENT DUE TO STRESS, THE TUBE HAS COLLAPSED.
THE STRAIN HARDENING RULE MA'! BE USED WITH EITHER THE TRESCA OR
VON MISES CRITERICN.	 THE TEMPERATURE MAY VAR'! kITH TIME.

S. RESTRICTIONS ON THE COMPLEXITY CF THE PRCBLEP - IT IS ASSUmEC THAT
PLANE SECTIONS RFmAIN PLANE, THE RADIAL STRESS IS ZERO, THE TEM-
PERATURE ACROSS THE THICKNESS IS CONSTANT, THE INITIAL OUT-OF-
ROUNDNESS FOLLOWS A COSINE LAK, AND THE TUBE IS EIXEC AXIALLY.
THE PROGRAM ANALYZES A SIMPLE TUFF CF A SINGLE MATERIAL.	 AT THE
PRESENT TIME ZIRCALOY IS THE CNLY MATERIAL AVAILABLE.

6. TYPICAL RUNNING TIME - THE SAMPLE PROBLEM REQUIRES LESS THAN A
MINUTE.

7. UNUSUAL FEATURES CF THE FRCGRAm -

R. RELATED AND AUXILIAE y PROGRAMS -

9. STATUS - ABSTRACT FIRST OISTRIBuTEC JANUARY 1974.
ODCE600 VERSION SUFImITTEn NOVEMBER 1S73.

0. REFERENCE - W. R.	 MEN, A PETHCC CF ANALYSIS FOR THE CREEP-
RuCKLING OF TUBES UNDER EXTERNAL PRESSURE, wAPC-1M-95t, SEPTEMBER
1970.

11. MACHINE RECUIREmENTS -

12. PR OGRAmmINC LANGUAGE USEC - ECRTRAN lv

D . OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCOPE 3.1.5.

15. ANY CTHER PROGRAMMING CR CPERATING INFORNATICN OR RESTRICTIONS -

1 !. . NAME ANU ESTABLISHMENT OF ALTHCR -
W. K. WILSON
BETTIS ATOMIC POWER LABORATORY
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15. NAME AND ESTABLIShMENT OF AUTHOR(S) (CONTINUED)
WESTINGHOUSE ELECTRIC CCRPCRATION
P. O. BCK 7C
WEST MIFFLIN, PENNSYLVANIA	 15122

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
SOURCE EECK (873 CARDS)
SAMPLE PRCBLEM (10 CARES)
REFERENCE REPORT

17. CATEGORY - I
KEYWORDS - BUCKLING, TUBES, PRESSURE, LWBR REACTORS
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I. NAME OR DESIGNATION OF PROGRAM - GALSSs

2. COMPUTER FCR WHICH PRCG R Am IS DESIGNED ANC OTHERS (iRCN WHICH
IT IS OPERABLE - IBm36C/75

DESCPIPTIGN CF PROBLEM OR FUNCTION - GAUCS5 IS USFC TO DETERMINE
GAMMA-PAY ENERGIES AND INTENSITIES FROM SPECTRA OBTAINEC WITH A
GEM) DETECTOR AND A MuLTICFANNEL PULSE-HEIGHT ANALYSIS SYSTEm.

4. METHOD OF SOLUTION - THE SPECTRUM ANALYSIS IS GENERALt y CARRIED
CUT IN THE FOLLOWING STEPS -

(A) THE PEAKS ARE LOCATEC AUTOMATICALLY BY MEANS OF AN AUTO-
CORRELATION R OUTINE.	 MANUAL PEAK SELEOTIDN IS ALSC AVAIL-
ABls.

181 EACH PEAK IS FITTED WITH A GauSSIAK FUNCTICK PLUS A LINEAR
FUNCTION REPRESENTING THE SPECTRAL BACKGPCLNC. NoRmALLY,
CNLY THE THREE GAUSSIAN PARAMETERS (HEIGHT, WIDTH AND
POSITION) ARE ALLOWED TC VARY. ALSC, THE ERCGRAm USES
CNLY THE DATA POINTS ABOVE ABOUT THE HALF-HEIGHT IN THE
F I T , UNLESS THE USER SPECIFIES CTHER LIMITS.

ICI	 IF THE USER SUPPLIES THE GAMMA-RAY ENERGIES CF SOME CALI-
FI RCTICK LINES, A LINEAR ANC/DR QUADRATIC ENERGY VS.
CHANNEL FUNCTION IS DETERMINED. 	 THIS CALCULATION INCLUDES
CORRECTIONS FOR THE PREVIOUSLY MEASURED NCNLIKEARITY CF
THE ELECTRONIC SYSTEM. THE ENERGIES CF ALL LINES ARE THEN
COMPUTED ALONG WITH 1HE UNCERTAINTIES.

101	 IF A DETECTOR EFFICIENCY TABLE IS AVAILABLE, THE GAMMA-PAY
INTENSITIES APE COMPUTED.

S. REST R ICTICNS ON THE COMPLEXITY OF THE p RoBLEm - GALSS5 WILL HANDLE
SPECTRA OF UP TO 4096 CHANNELS WITH UP TI 300 PEAKS ANC 50 ENERGY
CALIBRATION LINES.

6. TYPICAL RUNNING TIME - TYPICAL SPECTRA CAN BE ANALYZED AT a RATE
OF ABOUT 5 PER MINUTE.

7. UNUSUAL FEATURES CF THE PRCGRAm -

P. RELATED AND AUXILIARY PROGRAMS - GAUSS5 SUPERSEDES GAUSS3 WHICH
HAS BEEN DESCRIBED IN NUCLEAR INSTRUMENTS AND METHODS 57, 46
119671. THE PROGRAM LCTAPE IS USED TC TRANSFER THE NCNLINEARITY
CO R RECTICN AND EFFICIENCY TAeLES TO DISK.

5. STATUS - ABSTRACT FIRST DISTRIBUTED JANUARY 1974.
IBm360 VERSION SUBMITTED SEPTEMBER 1973, SAMPLE PROBLEM

EXECUTED BY ACC.

10, REFERENCE - P. G. HELMER AND M. H. PUTNAM, GAUSS V, A COMPUTER
PPCGRAm FOR THE ANALYSIS OF GAMMA-RAY SPECTRA FRCm GEILI) SPECTRO-
METERS, ANCR-1043, JANUAR y 1972.
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11. MACHINE RECUIREMENTS - CNE S-TRACK TAPE FCP SPECTRAL LIBRARY ANC
FCUR DISKS, A PRINTER ANC CARD PUNCH

12. PROGRAMMING LANGUAGE USEC - FCRTRAN IV

13. CPERATING SYSTEM CR MCNITCR UNDER WI-Id- PRCGRAm IS EXECUTED -
OS/360 mVT.

14. ANY OTHER PROGRAMMING CR OPERATING INFORmATICN OR RESTRICTICKS -

15. NAVE AND ESTABLISHMENT OF AUTHCRS -
P. G. HELMER AND N. F. PUTNAM
AERCJET NUCLEAR CCmPAKY
550 SECOND STREET
IDAHC FALLS, ICAFO 83401

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECKS 1GAUSS5 363 51 CARDS, LCTA P E 164 CARDS)
SAMPLE PRCBLEMS (GAUSS5 424 CARES, LCTAFE 24 CARDS)
CONTROL INFORMATION (GAUSS5 25 CARDS, CTAPE 10 CARDS)
LOAF M ODULE GSS5 (133 BLOCKS)
PUNCHED OUTPUT (GAUSS5 104 CARDS)
SAMPLE FRCBLEm CuTPuT (GAUSS5 15 PAGES, LCTAPE 1 PAGES)
REFERENCE REPORT

17. CATEGORY - B
KEYWORDS - GAMMA-RAY SPECTRA, CHU) SFECTRONIETERS, CAUSS FUNC-

TION, LCTAPE CODES, GAUSS3 CCOES
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I. NAME OR DESIGNATION CF PROGRAM - GAPER 10

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS (JON WHICH
IT IS OPERABLE - UNIVACI108

3. DESCRIPTION OF PROBLEM OR FUNCTION - REACTIVITY COEFFICIENTS ARE
COMPUTED USING FIRST-ORDER TRANSPORT PERTURBATION THEORY FOR ONE-
DIMENSIONAL MULTI-REGION REACTOR ASSEMBLIES. THE NUMBER CF SPA-
TIAL MESH POINTS AND ENERGY GROUPS IS ARBITRARY. AN  ELEMENTARY
SYNTHESIS SCHEME IS EMPLOYED FCR TREATMENT OF TWO- AND THREE-
DIMENSIONAL PROBLEMS.	 THE CONTRIBUTIONS TO THE CHANCE IN INVERSE
MULTIPLICATION FACTOR, DELTA(1/K), FROM PERTLPPATIONS IN THE INDI-
VIDUAL CAPTURE, NET FISSION, TOTAL SCATTERING, (N,2N), INELASTIC
SCATTERING, AND LEAKACE CROSS SECTIONS ARE CCMPLTEC. 	 A MULTI-
DIMENSIONAL PROMPT NEUTRON LIFETIME CALCuLATICN IS ALSO AVAILABLE.

4. METHOD CF SOLUTION - BROAD GROUP CROSS SECTIONS FOR THE CORE AND
PERTURBING rR SAMPLE MATERIALS ARE REQUIRED AS INPUT. SCALAR NEU-
TRON FLUXES AND CURRENTS, AS COMPUTED BY SP TRANSPORT CALCULA-
TICNS, ARE THEN UTILIZED TC SOLVE THE FIRST-ORDER TRANSPORT PER-
TURBATION THEORY EOUATICNS.	 A SYNTHESIS SCHEME IS USEC, ALONG
WITH INDEPENDENT SN CALCULATIONS IN TWO OR THREE ClmENSIONS, TO
TREAT A MULTI-DIMENSIONAL ASSEMBLY. 	 SPHERICAL HARMONICS EXPAN-
SIONS OF THE ANGULAR FLUXES AND SCATTERING SOURCE TERMS ARE USED
WITH LEAKAGE AND ANISOTROPIO SCATTERING TREATED IN A P1 APPROXIMA-
TION. THE ANGULAR INTEGRATIONS IN THE PERTURBATION THEORY EQUA-
TIONS ARE PERFORMED ANALYTICALLY.	 VARIOUS REACTIVITY COEFFICIENTS
AND MATERIAL WORTHS ARE THEN EASILY COMPUTED Al SPECIFIED POSI-
TIONS IN THF ASSEMBLY.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - THE FORMULATION CF
THE SYNTHESIS SCHEME USED FOR TWO- ANC THREE-CImENSIONAL PROBLEMS
ASSUMES THAT THE FLUXES AND CURRENTS wERF COMPUTED BY THE CTF4
CODE (ACC ABSTRACT 209). THEREFORE, FLUXES AND CURRENTS FROM TWO-
OR THREE-DIMENSIONAL TRANSPORT CR DIFFUSION THECRY CODES CANNOT
BE USED.

E. TYPICAL RUNNING TIME - A THREE-DIMENSIONAL, 11-GROUP SERIES CE
F IGHT P ROBLEMS WITH EIGHT REGIONS DEFINED FOR A SX5XS-INTERVAL
MESH REQUIRES 12 SECCNOS.	 A ONE-DIMENSIONAL, 20 GROUP SERIES OF
6 PROBLEMS WITH c REGIONS DEFINED FOR A 5C-INTERvAL MESH REQUIRES
22 SECONCS.

L UNUSUAL FEATURES OF THE CODE - PROBLEMS INVOLVING CALCULATIONS FOR
DI F FERENT ASSEmBLIES CAN BE RUN CONSECUTIVELY IF DESIRED.

B. R ELATEO AND AUXIIIARY CODES - GAPER AND GAPEF2C (ACC ABSTRACT
471). GAPFR1D IS AN UPDATED VERSION OF THE GAPER CODE.

S. STATUS - ABSTRACT FIE,ST DISTRIBUTED CECEmBER 1573.
UNIVAC1108 VERSION SUBMITTED JUtY 1977.
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10. REFERENCES - C. A. SARGIS, GAPER - A TRANSPORT PERTLRBATION THEORY
PROGRAM, GA-8667, APRIL 26, 1968.

K. LATHROP, DTF-IV, A FORTRAN IV PRCGRAP PCP
SOLVING THE MULTIGROUP TRANSPORT EQUATION WITH ANISOTROPIC SCAT-
TERING, 16-3373, JULY 15, 1565.

R. J. ARCHIBALD AND D. A. SARGIS, GAPER-2D, A TWO-
DIMENSIONAL TRANSPORT PERTURBATION TPECRY PRCGRAM, 04-10103, APRIL
2 0 , 1970.

GAPER-10 SAMPLE PROBLEM DESCRIPTION, GLIF NOTE, 1973.
P. KCCH, GAPER-1C DESCRIPTION, GULF INTERNAL MEMORAN-

DUM, JULY 11, 1973.

11. MACHINE RECUIREMENTS - ONE I/C DEVICE FOR READING INPUT AND PRINT-
ING RESULTS AND ONE TAPE DRIVE TO READ THE CODE FROM TAPE. CORE
STORAGE RECUIREMENTS ARE VARIABLE.

12. PROGRAMMING LANGUAGE USED - FORTRAN IV

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC8.

14. ANY OTHER PROGRAMMING CR OPERATING INFCRPATICN OR RESTRICTIONS -
GAPERID IS CORE-CONTAINED.	 PARAMETER STATEMENTS ARE USEC TC SET
DIMENSION LIMITS ON TFE ARRAYS.

15. NAME AND ESTABLISHMENT OF ALTHCR -
P. K. KOCH
GULF GENERAL ATOMIC COMPANY
P. O. BOX 816C8
SAN DIEGO, CALIFORNIA	 S213e

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECKS (GAPERID 2038 CARDS, CTF4 MODIFICATICNS 46 CARDS)
SAMPLE PROBLEM (642 CARCS)
CONTROL INFORMATION (11 CARDS)
SAMPLE PPCBLEM CUTPUT (40 PAGES)
REFERENCE REPORT, GA-8667, GULF NETE, AND INTERNAL PEMCRANCUM

17. CATEGORY -

KEYWORDS - REACTIVITY, PERTURBATICK THEORY, 1-DIMENSIONAL, SI\
METHOD, 01F4 CODES, GAPFR CODES
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1. NAME OR DESIGNATION OF PROGRAM - SPIRAL

2. COM PUTE R FOR WHICH PROGRAM IS DESIGNED AND DTHERS UPON WHICH
IT IS OPERABLE - UNIVAC1108

3. DESCRIPTION OF p R0BLFm OR FUNCTION - THF GENERAL ABILITY OF SPIRAL
IS BUILDING, PERHAPS G R ADUALLY, A M ACHINE-READABLE ENCYCLOPEDIA
nF INFORMATION ITE m S THAT APE OR MAY BECOME I M PORTANT To A PAR-
TICUL AR PROJECT, AND THEN LATER, RECALLING BITS OF INFORMATION AS
REQUIRED.	 THE INFORMATION CONTENT rF A COLLECTION CAN RANGE FROM
CRY P TIC COMMENTS (AS nccu p IN SOME TEST AND INSPECTION RECORDS)
IC MORE LENGTHY ENTRIES (SUCH AS TECHNICAL ABSTRACTS AND mANAr,F-
BENT BRIEFS) AS WELL AS FULL TEXT CF DOCUMENTS.

it. ', ENO° OF SOLUTION - THE INDEXING PHASE INCLuCES ELI M INATION OF
EXCLUSION WORDS, SUFFIX TRUNCATION, AND HAS CODING OF WORDS. THE
RESULTING CODES ARE INSFPTED INTO A MULTILEVEL INDEX FILE sTPur-
TuRE. USING THIS STRUCTURE, THE RETRIEVAL SYSTEM APPLIES A COM-
BINATION OF BINARY AND SEQUENTIAL SEARCH OPF F ATIONS TO FIND (WOO-
VENTS AND PARAGRAPHS WITHIN DOCUMENTS THAT ARE PERTINENT TO AN
INQUIRY.

S. RESTRICTIONS ON THE COMPLExIT y OF THE PROBLEM - INPUT DOCUMENTS
MUST CONTAIN LESS THAN 4096 PARAGRAPHS, AND PARAGRAPHS MUST CON-
TAIN LESS THAN 4096 WORDS. FOR PROCESSING EFFICIENCY, A GIVEN
ACCU MULATION OF DOCUMENTS SHCULD NOT EXCEED APPROXIMATELY 1000
DOCUMENTS OR A P PROXIMATELY A MILLION WORDS. OTHERWISE, A GIVEN
CCLLECTION IS LIMITED TO AVAILABLE ON-LINE STORAGE FOR CONTAINING
THE DATA RASE.	 THE RETRIEVAL SYSTEM IS LIMITED TO PROCESSING NO
MORE THAN 100 INQUIRIES SIMULTANEOUSLY.

b. TY P ICAL RUNNING TI M E - THE INDEXING AND STORAGE SYSTE M OPFRATES
AT BETwEEN 5000 AND 20,000 WORDS PER MINUTE. PRIMARILY, THE VARI-
ATION IS DUE TO THE LENGTH OF DOCUMENTS, THE LENGTH OF PARAGRAPHS,
AN) THE NUMBER OF DOCUMENTS BEING INPUT DURING A GIVEN PRIICESSING
CYCLE. IN THE RETRIEVAL PROCESS, RUN TIME PER INQUIRY IS GOVERNED
RY THE COMPLEXITY OF INQUIRIES, THE NUMBER OF INQUIRI E S BEING PRO-
CESSED SIMULTANEOUSLY, AND THF AMOUNT OF RELEVANT INFORMATION CON-
T AINED IN THE DATA BASE. BECAUSE OF THESE FACTORS, PUN TIME PER
INQUIRY MAY VARY FROM A FEW SECONDS TO A FEW MINUTES.

7. UNUSUAL FEATURES OF THE PROGRAM - AMONG THE PERHAPS NOVEL FEATURES
OF THE SYSTEM ARE -

(A) THE METHOD OF DATA COMPRESSICN (HASH CODING) USED IN
BUILDING THE CO RPUS INDEX AND IN CONSTRUCTING INQUIRIES.

(B) THE METHOD OF MACHINE-COMPILING THE INQUIRIES SUCH THAT
MANY CAN BE PRnCFSSE o SIMULTANEOUSLY,

(C) THE METHOD FOR COOING AND CCMPARISDN OF PHRASES, AND
(D) A METHOD TO DETECT VOCABULARY SIMILARITY BETWEEN PARA-

GRAPHS.

1. R ELATED AND AUXILIARY PROGRAMS -
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9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
UNIVAC1108 VERSION SUBMITTED SEPTEMBER 1973.

10. RE F ERENCES - L. E. WEST, SPIRAL REVISITED, SC-M-72 0175, MARCH
1972.

LESLIE F. WEST, SPIRAL (SANDIA'S PROGRAM FOR INFOR-
MATION RETRIEVAL AND LISTING), PRoCEEDINGS CF THE AMERICAN SoCTET),
Fort INFORMATION SCIENCE, ANNUAL MEETING, 19fS.

11. MACHINE REQUIREMENTS - UNIVAC1108 FASTRANC II DRUM, FP-432 DRUM,
CARD READER, PRINTER, AND TAPE DRIVE

12. PROGRAMMING LANGUAGES USED - FORTRAN v AND ASSEMBLY LANGUAGE

13. CPERATING SYSTEM OR MONITCR UNDER WHICH PROGRAM IS EXECUTED -
EXEC 8.

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS - -
SPIRAL USES THE UNIvAC1108 SORT/MERGE AND NTRAN I/O PACKAGES.
USER PROGRAMMING MAY BF REQUIRED TO REFORMAT EXISTING MACHINE-
READABLE TEXT TO SPIRAL'S TEXT INPUT FORMAT.

15. NAME AND ESTABLISHMENT OF AUTHOR -
L. E. WEST
DIVISION 2644
SANDIA LABORATORIES
P. O. BOX 5800
ALBUQUERQUE, NEW MEXICO 87115

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL

SOURCE DECK (8636 CARDS)
SAMPLE PROBLEM (1037 CARDS)
ELEMENT FILE (980 VARIABLE-LENGTH BINARY RECORDS)
REFERENCE REPORT, SC-m-72 0175, AND PROCEEDINGS REPRINT

17. CATEGORY - M
KEYWORDS - RETRIEVAL, DATA PROCESSING, SEARCHES
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• NAME OR DESIGNATION CF PROGRAM - TRIPLET

2. COMPUTER FCR WHICH PROGRAM IS DESIGNED ANC OTHERS UPCN WHICH
IT IS OPERABLE - C007600,6600,

h DESCRIPTION OF PROBLEM OR FUNCTION - TRIPLET SOLVES THE TwC-CImEN-
SICNAL mULTTGRou p TRANSPORT EQUATION IN PLANAR GECME1RIES USING A
REGULAR TRIANGULAR MESH. REGULAR AND 4CJCINT, INHO mOGENEOUS AND
HOmOGENEOUS (KEFF AND FIGENVALUE SEARCHES) PPCBLFMS SUBJECT TO
VACUUM, REFLECTIVE CR SOURCE POUNCARY CONCITICNS ARE SOLVED.
SENERAL ANISCTROPIC SCATTERING IS ALLCWEC AND A NISCTPCPIC CIS-
TRIBUTED SOURCES ARE PERMITTED.

4. METHOD OF SOLUTION - THE DISCRETE CRDINATES APPROXIMATION IS USED
FOR THE ANGULAR VARIABLES.	 A FINITE ELEMENT METHOD IN WHICH THE
ANGULAR FLU( IS ASSumFD TC BE GIVEN BY A LCW-CRCER POLYNOMIAL IN
EACH TRIANGLE IS USED TO SOLvE THE DISCRETE CRCINATES EQUATIONS.
ANGULAR FLUXES ARE ALLOWED TC BE CISCONTINLOLS ACRCSS TRIANGLE
BOUNDARIES, AND THE ORDER OF THE PCLYKCMIAL IS INPUT CATA TO THE
(DOE. BOTH INNER (WITHIN-GROUP) AND OUTER ITERATION CYCLES ARE
ACCELERATFC BY EITHER SYSTEM OR FINE M ESH REBALANCE.

• REST R ICTICKS EN THE COMPLEXITY OF THE PROBLEM - vARIABLE DIMEN-
SIONING IS USED SC THAT ANY COMBINATION OF PRCBLFm PARAMETERS
(JADING TO A CONTAINER ARRAY LESS THAN MAXLEK CAN EF ACCCMPCCATED.
ON CDC MACHINES mAxLEN CAN BE ABOUT 40,00C WORDS AND PERIPHERAL
STORAGE IS USED FIR MOST GRCuP-CEPENUNT DATA. ON IBM MACHINES
TRIPLET WILL EXECUTE IN SINGLE-PRECISION (4 BYTES PER WORD) SC
THAT m AXLFN CAN BE SEVERAL HUNDRED THOUSAND AND MOST PROBLEMS CAN
BF CDRr-CINTAINED.

6. T YPICAL RUNNING TIME - A SIX-GROUP, S2, 17CC TRIANGLE, KEFF CALCU-
LATION nF AN EBR-II CORE REQUIRES ABOUT 4.4 MINUTES OF CCC7600
TIME. R UNNING TIMES VARY ALMOST LINEARLY WIT)- THE TOTAL NUMBER CF
DNKNCwNS.

7. UNUSUAL FFATuRFS OF THE PROGRAM - SOURCES, FLUXES, SN CONSTANTS,
AND C R 9SS SECTIONS PAY BE INPUT FROm STANDARD INTERFACE FILES.
CREATION OF STANDARD INTERFACE CUTPUT FILES FOR SK CCKSTANTS ANC
SCALAR AND ANGULAR FLUXES IS OPTIONAL. ALL BINA P Y DATA TRANSFERS
ARE LOCALIZED IN SUBROUTINES CALLED REED AND RITE. 	 FLEXIBLE EDIT
oPT1nNs, INCLUDING DUMPS ANC RESTART CAPABILITY, ARE PRCVICEO.

E. PRAM) AND AUXILIARY PROGRAMS - TRIPLET IS BASEC IN LARGE PART ON
THE Two-ni p r-NsinNAL ORTHOGONAL MESH CODE TNOTPAN2 (ACC ABSTRACT
358), WHICH IS AN IMPROVED VERSION OF THF TwCTRAN PRCGRAm.

• STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973.
CCC7600 VERSION SUPA ITTEC AUGUST 1q73.
COC6600 VEPSICN SUB P ITTEC AUGUST 1973.
IBM360 VERSE:NJ SUBMITTED AUGUST 1S73, SAMPLE RPCBLEM

EXE C UTED BY AID.
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10. REFERENCES - WM. H. REED, T. P. HILL, F. W. BRINKLEY, AND K. D.
LATHRo p , TRIPLET:	 A TWO-DIMENSIONAL, MULTIGROLP, TRIANGULAR MESH,
PLANAR GECPETRY, EXPLICIT TRANSPCPT CCCE, LA-5428-MS, CCTCBER
1973.

11. MACHINE REQUIREMENTS - SIX CLTPUT (SCRATCH) UNITS AND TwC SYSTEM
I/O UNITS ORE REQUIRED. USE CF FIVE INTERFACE UNITS IS OPTIONAL.
ON THE CDC MACHINES A LARGE BULK PEPCRY IS REQUIREC.

12. PRGGRAmMING LANGUAGE USED - FCRTRAN IV

13. OPERATING SYSTEM OR MONITOR LNDER WHICH PRCGPAP IS EXECUTEC -

14. ANY OTHER PBCGRAmPING CR OPERATINC INFCRmATICN OR RESTRICTICKS -
THE CODE IS WRITTEN TO REAC THE CASE INPUT DATA FROM FSETIO (76001
OR TAPE10 (6600) AND TO WRITE THE OUTPUT INFCRPATICN CI% FSET9
(7600) OR TAPE9 (6600), WI-ICI- ARE NOT EQUIVALENT TO THE SYSTEM
INPUT AND CUTPUT LNITS.

15. NAME AND ESTABLISHMENT OF AUTHOR -
T. R. HILL
LOS ALAMOS SCIENTIFIC LABGRATORY
P. C. BCx 1663
LOS ALAMOS, NEW PEXICC 87544

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECKS (760C-8253 CARDS, 66CC-8254 CAPCS, 360-8639 CARDS1
SAMPLE PRCBLEmS (7600-661 CARDS, EECC-661 CARDS, 360-661 CARDS)
CONTROL INFORPATICK (JCL 360-31 CARES)
IBM 2314 LOAD MODULE (360-TRIPLET 3C6 BLOCKS)
SAMPLE PRCBLEm OUTPUT (7600,6600-50 SELECTED PAGES, 360-45

SELECTEC PACES)
REFERENCE REPORT

17. CATEGORY - C
KEYWORDS - 2-DIMENSIONAL, MULTIGROUP, TRANSPCRT THECRY, TRIANGU-

LAR MESH, ANISOTPDPIC SCATTERINC, FINITE-ELEMENT,
TKOTRAN2 CODES
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I. NAME O R DFSIGNATICN OE PRoGRAm - INOx

• CImPuTE P FcR WHICH PRCG R Am IS CESIGNEC ANC CTFERS uPCN WI-ICI-
IT IS OPERABLE - CDC66C0

h OFSCRIPTICA CF PREBLEm o p FUNCTION - (Km( PRCVICES A MEANS FOR
NAPICLY DEFINING ANn TESTING TRIAL UNIT CELLS tS AN CIE IC 1NDEx-
IKE PCw0ER PATTERNS cE CRYSTAL STRUCTURES CE LNKNOt.N SYMMETRY.

4. mITPOD OF SULUTION - INOx ATTEMPTS IC INDEX X-RAY CIFFNACTICN
P EwDE R PATTERNS By FINDING A PEDuCEn TRICLINIC CELL WHOSE CAL-
CULATED 0 VALUES 10 . 1/(0**2)) MATCH A CESIREC PERCENTAGE OF TE.E
OBSEPvFD 0 VALUES WITHIN A GIVEN Limn' CF EPRCR. 	 IF A RECuCEC
TRICLINIC CELL IS ECuNC, TE. E CELL CONSTANTS MAY BF uSEC TO FORM A
RECTANGuLAF ARRAY 11.E.. A NIGGLI MATRIX). 	 PEFE;ENCE IC PUBLISFED
TABLES CF CENEPAL AND SPECIAL NIGGL) MATRICES REVEALS WHETHER CR
NOT TI-IF SPECIFIC TRICLINIC CELL MAY BE TRANSFCRmEC TO A CELL OF
HIGHER SYMMETRY. THE RESULTS CF THIS PROGRAM ARE TEE REAL SPACE
CELL CCNSTANTs CF EAcF InCiviCUAL TRIAL CELL AND THE POSITION CF
THE CEIL IN THE PCSSIBLF CELLS LIST.

5. RESTRICTICNS 014 TFE CCmPLEXIT y CF THE PROBLEM - THE NUMBER OF
OBSERVED 0 VALUES CANNOT ExCEEC 100. TFF M AXIMUM VALUE OF 0=2.0.

A. TYPICAL RUNNING TIME -

T. uNuSuAL FEATuRES OF THE PRCGRAM

• RELATED ANC AUXILIARY PRCGRAmS - TI-IS PRECRA m IS TPE AL0-001c4
PROGRAM TRANSFERRED FROM THE ALC-COSMIC CcLLECTICK.

P . STATUS - AFSTRACT FIRST CISTRIBUTEE EECEmeEP 1G7?.
CEC6600 VERSION SUBMITTED JLLY 1071.

W. REFERENCES - P. B. ROUE, JR., INcx, A CCmPuTER PROGRAM TO AIC IN
THE INDEXING OF X-RAY POWDER PATTERNS cF cR y SItL STRLCTuREs OF

UNKKCwN SYPPETRY, LA-3920, JULY 1068.

U. MACHINE RECHIREmENTS -

12. PROGRAMMING LANGuAGF USEC - FCRTRAN IV AN( CcmPASS

13. ERFRATING SYSTEM CR mCNITCP UNCER WI-ICI- PRCGRAM IS EXECUTED -
SCOPE I ICCCE6C0I.

14. ANY CTHFR PRCGRAmMINC CR CPERATINC INFoRmATICN OR REsTRICTICAS -

15. NAME AND ESTABLISHMENT OF ALTFER -
R. B. RCCE, JR.
LOS ALAMOS SCIENTIFIC LABCRATCRy
P. O. BOX 1663
ICS ALAMOS, NEW MEXICO 87544
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16.	 MATERIAL AVAILABLE -
SOURCE CECK ( 746 CARDS)
SAMPLE PROBLEM (63 CARDS)
REFERENCE REPORT

-2-	 11/73

17. CATEGORY -
KEYWORDS - X-RAY CIFFRACTION, CRYSTALS
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h NAME OR DESIGNATION OF PROGRAM - FuNPACK

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND ETHERS UPON wH1cH
IT IS OPERABLE - I8m360, C 006600,7600, UNIVAC1108

3. DESCRIPTION OF PROBLEM OR FUNCTION - FuNPACK IS A CCLLECTION OF
FORTRAN SUBROUTINES TO EVALUATE CERTAIN SPECIAL FUNCTIONS.
THE INDIVIDUAL SUBROUTINES APF -
IDENTIFICATION	 DESCRIPTION
0E1	 FIEI	 EXPONENTIAL INTEGRALS
DELIPK	 FICK COMPLETE ELLIPTIC INTEGRAL CF THE FIRST KIND
DELIPE	 FLEE COMPLETE ELLIPTIC INTEGRAL OF THE SECOND KIN)
DAW	 FILH4 uAwSONOS INTEGRAL
BESKO	 FIKO BESSEL FUNCTION K-SUB-0
BESKI	 FIKI	 BESSEL FUNCTION K-SuB-I
mONERR	 FiMu ERROR MONITORING PACKAGE

4. mETHCO OF SOLUTION - FUNPACK USES EVALUATION OF MINImAx APPROXI mA-
HONS.

5. RESTRICTIONS UN THE COMPLEXITY OF THE PROBLEM - THE IBM DISTRIBU-
TION INCLUDES ALL PROGRAMS LISTED UNDER ITEM 3. OTHER MACHINE
VERSIONS U0 NUT INCLUDE BESKO FIKO AND BESKI FlKI.

6. TYPICAL RUNNING TIME -

1. UNUSUAL FEATURES OF THE PROGRAM - TI-ESE ROUTINES HAvF BEEN
CE R TIFIED UNDER THE NATS PROJECT FOR THE MACHINES ANC OPERATING
SYSTEMS INDICATEu IN ITEM 13 AND FOR THE CO MPILERS INCICATE0 IN
ITEM 12. EXTENSIVE TESTING ON THESE MACHINES HAS SHOWN mn EVI-
DENCE OF PERFORMANCE DIFFICULTIES.	 EXCEPTICNS, IF ANY, FOLLOW -

ccc VERSIONS OF THESE SUBROUTINES ARE TUNED TO PERFORM BEST
USING THE ROUNDED ARITHMETIC OPTION CN CDC COMPILERS.

THE ACCURACY OF THE SUBROUTINES FOR THE ELEMENTARY FUNCTIONS
1EXP, ALOG, ETC.) CAN AFFECT THE ACCURACY OF FUNPACK SUBROUTINES.

THE IBM VERSION OF THIS PACKAGE ASSUMES THE IBM-SUPPLIED
TRACEBACK SUBROUTINE ERRTRA IS AVAILABLE.

THE NATS PROJECT FULLY SUPPORTS CERTIFIEC ROUTINES IN TFF
SENS E THAT DETAILED INFoRmATION ON THE TESTING PROCECURES IS
AVAILABLE AND REPuPTS OF THE POOR OR INCORRECT PERFORMANCE ON AT
LEAST THE MAC1INES AND OPERATING SYSTEMS LISTED WILL GAIN I m m E DI-
ATE ATTENTION FROM THE DEVELOPERS.

I. RELATED AND AUxILIARY PRCORAmS

ST4Tu3 - ABSTRACT FIRST DISTRIBUTED CECEMBFR 1973.
IBM360,370 VERSION SUBMITTEC AUGUST 1973, SIMPL r PRORLEMS

EXECUTED BY AEC SEPTEMBER 1973.
CDC66U0,7600 VERS1CN SUBMITTED AUCUFT 1973.
ONIVACI1013 V E RSION SUBMITTED AUGUST 1c73.
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10. REFERENCES — J. M. BLAIR AND A. E. RUSSCN, RATIONAL MINImAX

APPROXIMATIONS FOR THE BESSEL FUNCTIONS KO(X) AND K1(X),

AECL-3461, 1969.
W. J. con y , CHEBYSHEV APPROXIMATIONS FOP THE COMPLETE

ELLIPTIC INTEGRALS K AND E, MATH. COMP. IS, 105-112, 1965.
N. J. CODY, K. A. PACIOREK, AND H. C. THACHER, JR.,

CHEBYSHEV APPROXIMATIONS FOR DAWSON'S INTEGRAL, MATH. COMP. 24,
171-178, 1970.

W. J. con y AND HENRY C. THACHER, JP., RATIONAL
CHEBYSHEV APPROXIMATIONS FOR THE EXPONENTIAL INTEGRAL EI(X), MATH.
COMP. 22, 641-649, 1968.

CHEESYSHEV APPROXIMATIONS FOR THE EXPONENTIAL INTEGRAL
EI(X), MATH. COMP. 23, 2E19-303, 196S.

11. MACHINE REQUIREMENTS —

12. PROGRAMMING LANGUAGES usEr - FORTRAN IV 10) (18m360/75,195, AND
370/165), FORTRAN IV(G1) (19/0360/75,195), FORTRAN IV(h)
1194360/65,67,75,1951, FORTRAN IV(H EXTENDED) (18m360/195),
WATFIV (131.1360/67), FORTRAN RUN, FIN, AND FUN (CDC6600,7600),
AD FORTRAN V (UNIVAc1108)

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM IS ExECuTEO —
OS/360 (131.1360/75,65,195, AND 370/165), MIS (18m360/67),
STAN (IBM360/671, PURD (COC6500), LLL (CDC6600,7600), UTEX
ICOC6600,64001, NLAR (CDC6600,7600), SCOPE 3.3 (CDC6400), 1131
(0006600,7600), AND EXEC 8 (UNIVAC1108).

14. ANY OTHER PROGR4M1ING OR OPERATING INFORMATION PR RESTRICTIONS —
LCCATIJNS AND MACHINES USED FOR FuNPAOK TESTING WERE —

MACHINE	 TEST SITE
IBM360/75,195	 ARGONNE NATIONAL LABORATORY
IBm360/65	 THE UNIVERSITY CF CHICAGO
IBM360/67	 THE UNIVERSITY OF MICHIGAN
IBm360/65	 AmFS LABORATORY, IOWA STATE

UNIVERSITY
IBM360/6/	 STANFORD UNIVERSITY (STAN)
IBm360/67	 THE UNIVERSITY rF NEW MEXICO
I5M370/165	 THE UNIVERSITY CP TORONTO
CDC6600,7600	 LAWRENCE BERKELFY LABORATORY (LPL)
0006600,7600	 LAWRENCE LIVERPORE LABORATORY (LLL)
CUC6600/6400	 THE UNIVERSITY OF TEXAS AT

AUSTIN (UTEX)
CDC6600,7600	 NATIONAL CENTER FUR ATMOSPHERIC

RESEARCH (NEAR)
C006400	 NORTHWESTERN UNIVERSITY
CDCO5J0	 PURDUE UNIVERSITY
UNIVAC1108	 ILLINOIS INSTITUTE OF

TECHNOLOGY
UNIVAC1108	 UNIVERSITY OF WISCONSIN

15. NAME AWL) ESTA0LISHMENT CF AUTHOR —
CONTACT	 BURTON S. GARBOW
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15. NAME AND ESTAFILISH m ENT (IF AUTHOR(S) (CCKTINUEDI
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176 RAPTURE	 THIS CCCE COMPUTES
RESONANCE INTEGRALS, AVERAGES THEM CVER RESCNANCE PARAMETRIC
DISTRIBUTIONS, AND COMPUTES FISSION AND CAPTURE CROSS SECTIONS
AS A FUNCTION OF FUEL TEMPERATURE AND OF POTENTIAL SCATTERING
CRISS SECTION PER ABSORBER ISOTOPE.

177 DONE	 DOPIE WAS DEVELOPED TO STUDY
THE EFFECTS OF -

(1) OVERLAP OF RESONANCES OF UNLIKE FUEL ISOTOPES SUCH AS
U238 AND THE PLurnmum ISOTCPES, ANC

(21 THE TEMPERATURE DEPENDENCE CF THE AVERAGE FLUX CVER AN
ENERGY INTERVAL CONTAINING RESONANCES IN THE
CALCULATION OF THE OCPPLER CCEFFICIENT.

EE R IE COMPUTES FLUX-AVERAGED CROSS SECTIONS OVER A GIVEN ENERGY
RANGE UNDER THE FOLLOWING ASSUMPTION

(1) INTERFERENCE SCATTERING CORECTICNS RILL BE 5 m ALL AND CAN
BE IGNUREO.

(2) SCATTtRED NEUTRONS ARE DISTRIBUTED UNIFORMLY OVER THE
RANGE OF ENERGY DEGRADATION CONSTANT FOR EACH MATERIAL.

(31 ALL RESONANCES ARE RESOLVED OP CAN BE TREATE1 AS
kESOLVED.

(4) LEAKAGE IS INSIGNIFICANT, MAKING SIG M A FAA = POTENTIAL
SCATTERING.

203 COMBCO (40.0279)	 THE PROGRAM PERMITS COMPUTING
AN) ClNVOLUTIN.; A COMBINATION CROSS SECTION CURVE COMPOS c O OF THE
CROSS SECTION CURVES OF A SAMPLE AND UP TD FOUR CONTAMINANTS.

208 TRIX1	 TRIX1 CALCULATES MULTI-
GR0uP, DUPPLER-BROACENED EFFECTIVE RESONANCE INTEGRALS AND
Ck0SS SECTIONS AND THEIR TEMPERATURE COEFFICIENTS FOP A
HETERCGENEOUS RESONANCE ABSORBER. LSING BASIC RESUNANCE
PARAMEIERS, GEOMETRY AND CONCENTRATIONS, THE COPE COMBINES
RESOLVED RESONANCE, UNRESOLVED RESONANCE, AM' 1/V AND NEGATIVE
ENERGY RESuNANCE CALCULATIONS. FISSILE ISOTOPE CALCULATION
IS AVAILABLE.	 L=1 UNRESOLVED RESONANCE CALCULATIONS ARE
AVAILABLE FUR ISOTOPES OF ALL SPINS. EQUIVALENCE RELATICNSHIRS
ARE CODED FOR CYLINDERS, SPHERES, ANC PLANES. INTERFERENCE
BETWEEN RESONANCE AND POTENTIAL SCATTERING AND ITS TEMPERATURE
DEPENDENCE ARE AVAILABLE. THE NARROW-RESONANCE, INFINITE-
MASS, AND INTERMEDIATE REPRESENTATIONS CF SCATTERINGS WITH
ABSORBER ATOMS ARE ALL AVAILABLE. THE ISOLATED SINGLE-LEVEL
BRFIT-wIGNER LINE SHAPE IS USED.
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214 M1SH MASH	 THE PROGRAM COMPUTES R ES-
ONANCE INTEGRALS FOR INFINITE HOMOGENEOUS MIXTURES FOR ABOVE
THERMAL ENERGIES. THE MAJOR PHYSICAL APPROXIMATION IS THAT
RESONANCES ARE REPRESENTED BY THE SINGLE-LEVEL BREIT-WIGNER
FORMULATION. IT IS ALSO ASSUMED THAT SCATTERING IS ELASTIC ANn
THAT A NUNRESUNANT MATERIAL HAS A CCKSTANT SCATTERING CROSS
SECTION.

215 CHAD	 CHAP IS CESIGNE0 TO
FACILITATE ANALYSIS AND HANCLING O F DIFFERENTIAL NEUTRON
SCATTERING DATA.	 IT PRODUCES LEGENCRE SCATTERING COEFFICIENTS
FROM ANGULAR DISTRIBUTION DATA TABULATED IN MANY DIFFERENT FOR-
MATS. IT CAN TRANSFORM ANGULAR CATA INTO LFGENDRE SCATTERING
COEFFICIENTS IN EITHER THE LABORATORY CR THE CENTER-OF-MASS FRAME
CF REFERENCE.	 IT CALCULATES THE AVERAGE COSINE OE TFE SCATTER-
ING ANGLE IN THE LABORATORY SYSTEM ANC THE AVERAGE LOGAFITHmIC
ENERGY DECREMENT PER ELASTIC COLLISICN.

216 FSDP3	 FSCP3 CO MPUTES POINTwISE
CROSS SECTIONS FROM SINGLE-LFVEL BREIT-hIGNEE RESONANCE PARA ME-
TERS.

217 LEGCOEF3/GEURGE CALCULATES LEGENOR E EXPANSION
COEFFICIENTS FOR THE ANGULA R DISTRIFUTICN OF FLASTICtLLY SCATTERED
NEUTRONS.

238 ExT/X0	 GIVEN A SET OF PREIT-wIGKER
RESCNANCE PARAMETERS (ZERO TEMPERATURE) EXT CALCULATES THF
EF F ECTIVE DOPPLER-BROADENED CROSS SECTIONS FCR ANY TEmPERATORE.
THE EFFECTIVE CROSS SECTION wHEN MULTIPLIED PY THE TARGET DENSITY
AND THE NEUTRON VELOCITY (LAP) GIVES THE REACTION RATE PER
INCIDENT NEUTRON. A MAXwELLIAN VELOCITY DISTRIOUTIC N IS ASSUMED

FCR THE TARGET NUCLEI. THE ANALYSIS IS CAPF!Eu OUT EoR
SUFFICIENTLY LOW ENERGIES SC THAT ONLY ZERO NEUTRON ANG0L8 E

MOMENTA IL	 0) INTERACTIONS ARE IMPORTANT. INTERFE 4 FNCE RETwEEN

LEVELS IS NEGLECTED, HOWEVER, INTERFERENCE BETWEEN RESONANCE
SCATTERING ANJ POTENTIAL SCATTERING IS INCLUDED. THERE APP
PROVISIONS FOR ADDING A CORRECTION CROSS SECTION OF THE FORM
1.0/SC1RT(E) FOR LEVELS NCT EXPLICITLY CCNSIDERED. AISO THE conss
SECTION IN THE WINGS OF 4 NEGATIVE ENERGY RESoNANCE, CONSTANT/
IS QR T(E)*(E-EU)**2) MAY BE ADDED.
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347 CODILLI	 A LEAST SQUARES ANALYSIS OF
NEUTRON RESONANCE DATA IS PERFORMED USING THE MULTI-LEVEL EXPAN-
SION. THE PROGRAM CAN HANDLE ONLY CNE SET OF CROSS SECTIONS AT A
TIME. OPTIONS ARE PROVIDED FOR THE ANALYSIS OF REACTION OR TOTAL
CROSS SECTION DATA, AND FOR THE DIRECT HANDLING OF TRANSMISSION
DATA. BY OPTION, ONE CAN INCLUDE TFE MULTI-LEVEL INTERFERENCE
OR PERFORM THE FIT IN TERMS OF SUPERIMPOSED SYMMETRIC BREIT-WIGNER
LINES, WHILE THE POTENTIAL SCATTERING INTERFERENCE IS ALWAYS
INCLUDED IN THE TRIAL FuNCTICN FCR THE TOTAL CROSS SECTION. PRO-
VISIONS ARE GIVEN FOR GAUSSIAN AND NON-GAUSSIAN RESOLUTION FUNC-
TIONS. IN THE LATTER CASE, MODIFICATION OF ONE SUBROUTINE ALLOWS
FOR ADAPTATION TO ANY KIND CF EXPERIMENTAL CONDITIONS. THE RELE-
VANT CONVOLUTION INTEGRALS INVOLVING THE TRIAL FUNCTION ARE EVALU-
ATED BY SIMPSuN INTEGRATION WITH AN OPTIONAL NUMBER CF INTEGRATION
STEPS, BESIDES THE RESONANCES TO BE FITTED, THE TRIAL FUNCTION
CCNTAINS AN OPTIONAL NUMBER OF RESONANCES PAVING KNOWN PAPAmETERS,
WHICH MAY REPRESENT RESONANCES EXTERNAL TO THE REGION BEING FITTEn
AS WELL As RESONANCES WITHIN THE ENERGY INTERVAL OF INTER E ST, THUS
PERMITTING IMPURITY EFFECTS TO BE DESCRIBED, OR, IF NEEDED, SPIN
STATES SEPARATED.

355 PUN1	 PUN1 EVALUATES UNRESOLVED
RADIATIVE CAPTURE INTEGRALS AND RELATED mULTTGR0uP cFnss sicTioNs.
THE UNRESOLVED DISTRIBUTIONS MAY HAVE VARIOUS ORBITAL ANGULAR
MOMENTUM QUANTuM NUMBERS AND THE EFFECTS OF DOPPLER pPOACONTNO
AND SELF-SHIELDING ARE INCLUDED.

360 TOW	 THE TOR PORGPAm CALCULATES
THE SCATTERING LAW FOR A CRYSTALLINE MATERIAL IN THE INCOHERENT
A pPROXIMATION, FROM THE PHONON FREQUENCY DISTRIBUTIOr AND A SPE-
CIFIED TEMPERATURE. A PROPPRTIONAL QUANTITY IS PUNCHED IN THE
FORM OF A TABLE FOR INTE R POLATION OF THE DOUBLE DIFFERENTIAL CROSS
SECTION. AS AN ALTERNATIVE, THE PROGRAM G p TAINS THE ANALOGOUS
QUANTITIES FUR A MONATC m IO GAS.

376 AVERAGE	 AVERAGE CALCULATES AVERAGE
SCATTERING, CAPTURE, AND FISSION cRrss SECTIONS FROM S- AND P-WAVE
DATA OF THE UNKESULVED PARAMETERS OF FILE 2 OF ENDE/P.

377 SIGPLOT	 SIGPLOT CALCULATES THE SCAT-
TERING, CAPTURE, FISSION, AND TOTAL CRCSS SECTIONS FROM RESONANCE
PARAMETERS OF VERSION I DATA FROM F ILE 2 OF ENDF/B. SCATTERING
CR oSS SECTIONS MAY BE CALCULATED WITH OR WITHOUT LEVEL-LEVEL
INTERFERENCE, PROVISION IS ALSO MACE TO NUmEPICALLY DOPPLER-
BROADEN ANY JF THc cams SECTIONS.
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381 LYNNE	 LYNN PERFORMS A mULTIPOLF
EXPANSION OF THE WOODS-SAXON POTENTIAL. THE NUMBERS GENERATED ARE
SUITABLE FOR MICROSCOPIC CALCULATIONS OF INELASTIC SCATTERING FROM
NUCLEI WHICH USE A WOODS-SAXON INTERACTION BETWEEN THE PROJECTILE
AND THE TARGET NUCLEONS.

385 COHBE/PREP	 THE PRCGPAMS, PF. EP ANn comnE
CALCULATE THE COHERENT ONE-PHONON SCATTERING LAW FOR POLYCRYSTAL-
LINE BERYLLIUM, USING AN ISOTROPIC CEBYE-WALLER FACTOR AS AN
APPROXIMATION FOR BERYLLIUM. THE DEBYE-wALLER FACTOR W I s CON-
SISTENT WITH THE DEFINITION E XP**(-2*w*ALPHA1 IN THE SCATTERING
LAW.

399 SUMORIMO2711	 SUmOR CALCULATES S-WAV E NEU-
TRON CROSS SECTIONS AT SELECTED ENERGIES.	 THE CROSS SECTIONS ARE
CALCULATED IN THREE APPROXIMATIONS TO R-mATPIX THEORY - THE REICH
AND MOURE APPROXIMATION, TIM E FESHBACH, PORTER, AND WEISSKOPF
APPROXIMATION, AND THE SUMS OF SINGLE-LEVEL FORMULAE APPRoxEmA-
INN. THESE CALCULATED CROSS SECTIONS OR, PLTERNATIVELY, INPUT
LISTS OF CROSS SECTIONS, ARE DOPPLER BRCACENEC USING EXACT CALCU-
LATION FOR TARGET NUCLEI IN MAXWELL IAN MOTION. CALCULATED CROSS
SECTIONS OR CROSS SECTIONS DIVIDED P Y NEUTRON ENERGY CAN BF INTE-
GRATED BETWEEN ARBITRARY ENERGY LIMITS.

410 TACASI	 TACASI IS USED Tr DETERMINE
THE PARAMETERS OF A SINGLE NEUTRON RESONANCE. THF crrE AccEpTs
mEASURED VALUtS OF CAPTURE AREAS, SELF-INOI c ATION AREAS, SELF-
INDICATION RATIOS ANT) TRANSMISSION AREAS ArD THEI R ASSOCIATED
UNCERTAINTIES IN ANY COMBINATION AND DETERMINES BEST ESTIMATEs OF
THE NEUTRON AND RADIATION WIDTHS ANC THEIR STANDARD DEVIATIONS.

417 ATHENA4 ATHENt4 COmPUTEc FORM FACTORS

FOR INELASTIC SCATTERING CALCULATIONS, USING SINGLE-PARTICL E %AVE

FUNCTIONS THAT ARE EIGENSTATES OF MOTION IN EITHER A WOOoS-SAXON
P OTENTIAL WELL OR A HARmCNIC OSCILLATOR WELL. TWO-BODY FoRE1= 5 OF

GAUSS, COULJMB, YUKAWA, AND A SUM OF CUT-OFF yuKA6A RADIAL nEPEK-
DENCES ARE AVAILAuLE.

465 REStND/ADLER	 RESEW GENERATES INFINITELY

DILUTE, UNBROADENED POINT CRCSS SECTIONS IN THE ENrE ElR m AT BY

COMBINING ENDF FILE 3, BACKG R OUND CROSS SECTIONS WITH POINTS CAL-

CULATED FROM ENDF FILE 2, RESONANCE PARAMETER DATA.
ADLER CALCULATES TOTAL, CAPTURE AKn FISSION CR n SS SECTIONS FROM

THE CORRESPONDING ADLFR-AOL R R PARAm R TE4S IN THE ENDF/ F FIL R 2 VER.-

SIJN II DATA AND ALSO DOPPLER-BROACENS CROSS SECTIONS.
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33 GAM1/REP/UPDATE	 THIS PROGRAM COMPUTES THE
SLOWING-DOWN SPECTRUM IN EITHER THE PI OR THE 81 APPROXIMATION
USING 68 GROUPS OF NEUTRONS WITH A CONSTANT GRCUP WIDTH CU=0.25t
MULTIGROUP CONSTANTS ARE CALCULATED FOR UP TO 32 FAST GROUPS.

50 TEMPEST2	 TEMPEST2 IS A NEUTRON THER-
MALIZATION PROGRAM BASED UPON THE WIGNER-WILKINS APPROXIMATION FOR
LIGHT MODERATORS AND THE WILKINS APPROXIMATICN FOR HEAVY MODERA-
TCRS. A MAXWELL IAN DISTRIBUTION MAY ALSO BE USED. THE MODEL USED
MAY BE SELECTED AS A FUNCTION OF ENERGY. THE SECOND-ORDER
DIFFERENTIAL EQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN TRANS-
FORMED TO THE RICCATI EQUATION. THE PROGRAM PROVIDES MICROSCOPIC
AND MACROSCOPIC CROSS SECTICN AVERAGES CVER THE THERMAL NEUTRON
SPECTRUM.

51 FORM	 THE FCRM, OR FORTRAN-MUFT,
PROGRAM IS A FOURIER TRANSFORM SLOWING-DOWN CODE. A LIBRARY TAPE
CONTAINING 54-GROUP MICRCSCCPIC CROSS SECTICNS t RESONANCE PARAME-
TERS, INELASTIC SCATTERING MATRICES, AND SOURCE SPECTRA IS USED TO
GENERATE A 54-GROUP FLUX SPECTRUM ANC FEW-GROUP CONSTANTS.

52 SAIL THE MONOENERGETIC NEUTRON
TRANSPORT EQUATION IS SOLVED USING THE DISCRETE SN METHOD FOR A
ONE-DIMENSIONAL PLANE CELL. CELL PROPERTIES ARE COMPUTED.

53 54 CYLINDRICAL GEOMETRY CELL C THIS PROGRAM SOLVES THE CNE-
DIMENSIONAL MONOENERGETIC BOLTZMANN EQUATION IN CYLINDRICAL GEO-
METRY, USING THE 54 APPRCXImATICN. IN ADDITION TO THE FLUX DIS-
TRIBUTION, CELL-AVERAGED PARAMETERS ARE COMPLIED.

108 BAM	 BAM COMPUTES THERMAL CON-
STANTS, SPATIAL AND ENERGY DISTRIBUTIONS IN HETEROGENEOUS CYLIN-
DRICAL CELLS BY ASSUMING SEPARABILITY CF SPACE AND ENERGY IN THE
HCLTZMANN EQUATION.

113 ZOT	 ZOT TAKES MULTIC R OUP NEUTRON
CROSS SECTION SETS IN THE SN FORMAT ISNG, DSN, ETC./ AND REDUCES
THE NUMBER OF GROUPS (COLLAPSES) ACCORDING TC A GIVEN OR COMPUTED
MULTIGROUP FLUX SPECTRUM. AVERAGE VELOCITIES FOR TH F FEW-GROUP
SET MAY BE GENERATED ON THE BASIS OF THE FLUXES AND VOLUMES FnR A
GIVEN REACTOR CONFIGURATION.
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119 QUICKIE	 QUICKIE SOLVES THE NEUTRON
SLOWING DOWN AND THERMALIZATION PROBLEM IN INFINITE MEDIA BY IN-
VERTING A SET OF SIMULTANEOUS MuLTIGROUP EQLATIONS. THE cou USES
THE ULCER (ACC ABSTRACT 118) LIBRARY TAPE ANC IS IN EXCELLENT
AGREEMENT WITH ULCER FOR THOSE CASES WHERE BUCKLING IS KNOWN.

147 AILMOE	 AILKIE IS A mODIFIEC FORM OF
THE AM. ELMOE PROGRAM. THE FOURIER TRANSFORM OF THE FAST NEuTRCN
FLUX IS FOUND FOR A MIXTURE OF MODERATORS HEAVIER THAN HYDFOGFN
WITH THE MODERATOR SCATTERING LAW RIGORCUSLY ACCOUNTED FCR.

149 TYCHE3	 TyCHE3 IS A MONTE caRLn
CODE DESIGNED TO FIND THE SECOND, FOURTH AND SIXTH mcmENTS OF THE
NEUTRON SLOWING DOWN DENSITY DISTRIOuTICN IN AN INFINITE HOMOGE-
NEOUS MEDIUM. NEUTRON WEIGHTS ARE USED TO AVOID THE TERMINATION
OF A HISTORY By ABSORPTION AND MINIMIZE THE PUNNING TIME. PROVI-
SIONS ARE MADE FOR RESTART CF NCN-CCNvERGEC PROBLEMS, GRAPHICAL
DISPLAYS OF THE MOMENTS AND AVERAGE FISSION ENERGY AS A FUNCTION
OF THE NUMBER OF SETS OF HISTORIES ANC CALCULATION OF THE
CORRECTION TO FLUX MOMENTS.

150 DANCOFF JR.	 THIS CCCE EVALUATES MODERATOR
SPACE CHORD DISTRIBUTION FUNCTIONS OF ZEROTH AND FIPST ORDER, PLUS
THEIR LINEAR, SQUARE, LOGARITHMIC ANC EXPONENTIAL MOMENTS, FOP
REGULAR AND IRREGULAR LATTICES OF CYLINDRICAL FUEL Pens CLAO WITH
MATERIAL OF NEGLIGIBLE TOTAL CROSS SECTION. OF PARTICULAR SIGNI-
FICANCE FOR REACTOR DESIGN CALCULATICNS IS IHE EXPONENTIAL MOMENT,
OR DANCOFF CORRECTION, WHICH CAN RE CALCULATED EXACTLY IN INFINITE
SQUARE AND HEXAGONAL LATTICES, IN CLUMPED SQUARE LATTICES WITH
STRAIGHT OR CRUCIFOR M WATER GAPS, CR IN CLUSTERS OF TWO, THREE,
SEVEN, AND NINETEEN FUEL RODS.

160 SOPHIST	 SOPHIST1 CALCULATES TE m PFRA-

TuRE-DEPENDENT MULTIGROUP ENERGY TRANSFER COEFFICIENTS FOR A
MAXWELL GAS MODERATOR WITH ELASTIC, ISOTROPIC SCATTEPING IN THF
CENTER OF MASS SYSTEM. SOPHISTZ CALCULATES TEmPERATLIRE-OFPFNin_
ENT muLTIGRUUP CROSS SECTIONS FOR A MAXWELL GAS. SOPHISTS
CALCULATES MULTIGROUP ENERGY TRANSFER MATRICES FCR ANIscTunplr
ELASTIC SCATTERING.
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162 GRAVE	 GRAVE IS THE PROGRAM TO FORM
GROUP-AVERAGED CROSS SECTIONS USING THE NEUTRON CROSS SECTICN
MASTER TAPE DEVELOPED UNDER THE ATOMICS INTERNATIONAL AUTOMATED
CROSS SECTION PROGRAM. NINETEEN GROUP-AVERAGED PARAMETERS ARE
OBTAINABLE AS FOLLOWS - SIGMA T, SIGMA EL, SIGMA N, SIGMA F,
NuRAR, MUBAR, XIBAR, SIGMA IN, SIGMA N-ALPHA, SIGMA N-P, SIGMA
N-2N, SIGMA A, SIGMA TR, SIGMA NON-EL, ALPHAPAR, XI*SIGmA FL, NU*
SIGMA Ft MUBAR*SIGmA EL, ANC SICmA R.
THE SPECTRUM IS CONSTRUCTED FROM A CCmOINATION OF FISSION, E**-N,
POWER SERIES, MAXWELL IAN OR INPUT SPECTRA.

178 SPARTA	 SPARTA COMPUTES SPATIALLY-
AVERAGED DOPPLER COEFFICIENTS AND SPATIALLY-AVERAGED DOPPLER
REACTIVITY CHANGES.

184 ANL THERmOS/BRT1	 ANL THERMOS AND ORTI,
LIKE THE ORIGINAL THERMOS CODE DEVELOPED BY H. HONECK OF
BROOKHAVEN NATIONAL LABORATORY, COMPUTE THE SCALAR THERMAL NEUTRON
SPECTRUM AS A FUNCTION CF POSITICN IN A LATTICE BY SOLVING THE
INTEGRAL TRANSPORT EQUATION WITH ISCTROPIC SCATTERING. ONE-
DIMENSIONAL SLAB OR CYLINDRICAL GEOMETRY MAY BE USED. AS OUTPUT
THE CODE SUPPLIES FLUX-AVERAGED VALUES CF SIGMA A, SIGMA F, NU
SIGMA F, SIGMA S, AND D FOR THE CELL COMPOSITION AND THE VALUES OF
SIGMA A, SIGMA F, NO SIGMA F, SIGMA S, AND SIGMA TR E OR THE
ISOTOPIC CONSTITUENTS.

185 GAmTEC2	 GAmTEC2 GENERATES MULTIGROUP
CONSTANTS IN THE ENERGY RANGE FROM 0 TO 10 MEV FOR EITHER
HOMOGENEOUS MIXTURES OR HETEROGENEOUS ARRAYS CONSISTING CF
CYLINCERIZED LATTICE CELLS. THE THERMAL GROUP CONSTANTS ARE
AVERAGED OVER EITHER	 wiGNER-wILKINS LIGHT MODERATOR SPECTRUM,
(2) wILKINS HEAVY MODERATOR SPECTRUM, OR (3) A mAXWELLIAN
DISTRIBUTION. FOR HETEROGENEOUS ARRAYS THE SPATIAL THERMAL FLUX
IS CALCULATED BY A mONOENERGETIC P3 APPROXIMATION. FOR
EPITHERMAL ENERGIES, THE SLOWING-DOWN DISTRIBUTION IS DESCRIBED BY
EITHER A 81 OR Pi APPROXIMATION TO THE OOLTZmANN EQUATION.
RESONANCE ABSORPTION AND FISSION ARE TREATED B y THE ACLER-NORDHEIm
METHOD. AN IMPROVED METHOD OVER THAT IN GAM-! FOR AVERAGING THE
RESONANCE ABSORPTION CONTRIBUTION TC THE MULTIGROUP CONSTANTS IS
INCLUDED. FUEL LUMPING EFFECTS ON THE FAST FISSION CF U238 AND
TH232 ARE TREATED BY AN N-FLIGHT COLLISION PROBABILITY TECHNIQUE.
GROUP CONSTANTS ARE PUNCHED ON CARDS IN HFN (DIFFUSION CODE) AND
DTF (SN TRANSPORT CODE) FORMATS.
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195 FUR IRAN FMC-N/FMC-G 	 THE FLEXIBLE MON T E cAPir
PROGRAMS FMC-A AND FMC-G WERE ORIGINALLY WRITTEN IN ASSEMBLY
LANGUAGE FOR THE IBM704 BY GE-ANP. THESE PROGRAMS HtVE BREN
CONVERTED TO FORTRAN FOR THE CDC16048 BY PRATT ANC WHITNEY. 7Hr
PROGRAMS APPLY MONTE CARLO METHODS TO SIMULATE NEUTRON AND GAMMA
RAY LIFE HISTORIES, RESPECTIVELY, IN A SOURCE-SHIELO CON-
FIGURATION. AS THE NAMES IMPLY, THE CODES APE DESIGNED FOP
FLEXIBILITY IN THE GEOMETRICAL, MATERIAL, NUCLEAR, ANC solou
DESCRIPTIONS OF SOURCE-SHIELD CONFIGURATIONS ANC VARIANCE
REDUCTION TECHNIQUES.

201 EPITHERMOS	 THE EPITHERMCS CODE IS A
MCDIFICATION OF THE THERMOS THERMAL TRANSPORT THEORY CODE OF
HONECK. THE ESSENTIAL DIFFERENCE BETWEEN TRE CODES IS IN THE
LIBRARY PREPARATION SUBROUTINE BASK.	 THE EPI THER MOS CODE IS
DESIGNED TO COMPUTE THE NEUTRON DENSITY ABOVE 0.7649 EV, THF
MAXIMUM ENERGY OF THE USUAL THERMOS CALCULATION. EPITHERMOS
CCMPUTES THE SCALAR NEUTRON DENSITY AS A FUNCTION OF POSITION AND
SPEED IN A ONE-DIMENSIONAL SLAB OR CYLINDRICAL SYSTEM. THE
SCATTERING MODEL IS ARBITRARY IN THE THERMAL RANGE ANC THE
BUILT-IN FREE GAS MODEL IS USED IN THE EPITHERMAL RANGE.

202 MCS	 THE MCS CODE DETERMINES THF
SPATIAL DISTRIBUTION OF SOME NUCLEAR REACT ICN FOR A GIVEN NEUTRON
SOURCE IN A GIVEN CONFIGURATION OF MATERIALS. THE mcNTE CARLO
ESTIMATE OF THE SOLUTION CONSISTS OF PICKING A SAMPLE OF NEUTRONS
FROM THE GIVEN SOURCE AND FOLLOWING EACH NEUTRON THROUGH A
SEQUENCE OF SURFACE CROSSINGS AND COLLISIONS UNTIL THE NEUTRON
EITHER ESCAPES OR IS NC LONGER OF INTEREST Ye THE SOLUTION. THE
DESIRED FLUX OR COLLISION DENSITY IS ACCUMULATED FOR EVERY NEUTRON
OF THE SAMPLE, AND THE SAMPLE SIZE INCREASED UNTIL RESULTS OF
SUFFICIENT STATISTICAL SIGNIFICANCE ARE OBTAINEC.
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204 AGN-GAM	 AGN-GAM CALCULATES THE
SUBGROUP FLUXES AND CURRENT TERMS FROM A SOLUTION OF THE PI
OR BI EQUATIONS. THE PI EQUATIONS INCORPORATE BOTH VOLUME
AND SURFACE SOURCES, ALLOWING SPECTRAL CALCULATIONS IN
REFLECTOR REGIONS. OTHER SPECTRAL OPTIONS ARE FLUX KNOWN,
CURRENT TERM CALCULATED AND BOTH FLUX AND CURRENT TERMS KNOWN.
THE AGE FOR THE MATERIAL IS ORTAINEC FRCM A SECOND MOMENTS
CALCULATION. THE 75 SUBGROUPS USED IN THE CALCULATIONS
ARE ESTABLISHED AS QUARTER LETHARGY GROUPS FROM 10 MEV TO
0.07EV. ELASTIC SCATTERING MATRICES MAINTAIN THE ENERGY-
ANGLE CORRELATION BY INCLUDING BOTH PO AND PI TERMS. ISOTROPIC
SCATTERING MATRICES ARE INCLUDED FOR INELASTIC AND (N,2N)
PROCESSES. THE METHOD OF ADLER, HINMAN AND NORDHEIM IS USED
TO CALCULATE RESuNANCE ABSORPTION AND FISSION CROSS SECTIONS.
muLTIGROuP CONSTANTS ARE GENERATED EY SPECTRAL AVERAGING
OVER THE SUBGROUPS.

213 RIFF RAFF	 RIFF RAFF COMPUTES RESONANCE
INTEGRALS FOR ABSORBERS IN A ROD IN A TWO-REGION CIRCULARIZED
CELL FOR ABOVL THERMAL ENERGIES. THE FLUX OISTRIBUTION IN THE
CELL IS ALSO COMPUTED AND CAN BE PRINTED. THE METHOD OF SOLUTION
IS BASED UPON THE FOLLOWING ASSUMPTIONS - ISOTROPIC SCATTERING IN
THE LABORATORY SYSTEM, CONSTANT TOTAL CROSS SECTION IN THE
MODERATOR AND ISOTROPIC NEUTRON FLUXES ENTERING AND LEAVING THE
ROD.

219 GAROL	 GAROL COMPUTES EFFECTIVE
GROUP CROSS SECTIONS FOR THE RESOLVED RESCNANCES OF A mIxTuRF OF
ISOTOPES IN A TWO-REGION CELL. BASIC cRnss SECTIONS INCLOPE
TEMPERATURE DEPENDENCE. THE PROGRAM ALLOWS A CHOICE OF GEOMETRIES
AND CAN ACCEPT AN ARBITRARY TABLE OF ESCAPE PROBABILITIES. A
DANCCFF CORRECTION MAY RE USED TO ACCOUNT FOP SHADOWING EFFECTS IN
A TIGHT LATTICE, AND CRCSS SECTIONS MAY BE 1/V, CONSTANT, COMPUT-
ED FROM BREIT-WIGNER RESONANCE PARAMETERS, OR GIVEN IN TARuLAR
FORM. THE MESH MAY RE CHOSEN AT EQUAL ENERGY OP LETHARGY
INTERVALS, PROPORTIONAL TO THE NEUTRON VELOCITY, OR AS AN ARBITRAR
TABLE OF VALUES.

235 GAMMA-P (NMP468)	 CROSS SECTIONS FOR THE PRO-
DUCTION OF GAMMA RAYS BY NEUTRON RACIATIVE CAPTURE, BY NEUTRON
INELASTIC SCATTERING, AND BY NEUTRON-INDUCED FISSICNING ARE CO M

-PUTED AS A FUNCTION OF NEUTRON LETHARGY GROUPS AND PHOTON ENERGY
GROUPS.
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237 BOUNCE	 BOUNCE DETERMINES THE
ONE-GROUP THERMAL NEUTRON FLUX DISTRIBUTION WITHIN THE PIN BUNDLE
OF A MULTIPLE-PIN FUEL ELEMENT. ALL SCATTERING WITHIN THE PINS IS
CONSIDERED TO BE ISOTROPIC.	 ELEMENTS WITH 6, 7, 12, 13, ER, AND
19 FUEL PINS, WHERE EACH PIN IS COMPOSED OF A CENTRAL FUEL PELLET
SURROUNDED BY A CLADDING MATERIAL, MAY BE TREATED. THE COOLANT
REGION AROUND THE PINS IS ASSUMED TO CONTAIN A VOID.

243 AGN-SIGMA	 AGN-SIGMA CALCULATES THE
LEGENDRE COMPONENTS OF THE mULTIGROUP TRANSFER MATRICES
SIGMA(L,C TO G+N) FOR FAST NEUTRONS. REACTIONS CONSIDERED ARE
ELASTIC SCATTERING, INELASTIC SCATTERING (LEVEL EXCITATICN AND
THE EVAPORATION MODEL), AND THE FOLLOWING FIVE DECAY MODES FOR
THE (N,2N) REACTION -- A IN,NIIA*IN21(4-1)*, 3- AND 4- BCCY PHASE
SPACE MODEL, EVAPORATION MODEL, AND THE CLUSTER MODEL, WHERE A* IS
THE RECOIL NUCLEUS.	 ALL NUCLEAR LEVELS INVILVED IN THE TRANS-
ITIONS ARE DISCRETE. THE CODE MAY ALSO BE USED TO CALCULATE GROUP
AVERAGED CROSS SECTIONS AS WELL AS TO MANIPULATE, E.G., ADD,
MULTIPLY, ETC., THE OUTPUT MATRICES. THE NEUTRON SPECTRUM MAY RP
A COMBINATION OF FISSION AND 1/E OR ARBITRARY INPUT DATA.

249 LASER	 LASER IS BASED CN mOnIFIEO
VERSIONS OF THE SLOWING-DOWN RRccRAm muFT AND THE THERmALIZATION
TRANSPORT THEORY PROGRAM THERMOS, AND PERFCRMS A CALCULATION CF
THE NEUTRON SPECTRUM IN A UNIFORM LATTICE MACE UP OF CYLINDRICAL
ROOS, CLADDING, AND SURROUNDING MODERATOR. THE THERMAL CUTOFF IN
LASER IS 1.855 EV. THE PROGRAM PERFORMS A RIRNUP CALCULATION FOP
THE LATTICE.	 THE SPATIAL DISTRIBUTION CF OUPNUP WITHIN THE FUEL
RODS IS EXPLICITLY CALCULATED. 	 THE PROGRAA WILL, AT OPTION,
ACCOUNT FOR ALL NON-LINEARITIES AND MUTUAL CONNECTIONS IN THE SYS-
TEM OF BuRNup EQUATIONS.	 THIS CALCULATION ACCCUNTS FOR THF VARIA-
TION OF THE NEUTRON FLUX IN SPACE AND ENERGY DURING EACH TIME_
STEP. A BUCKLING AND A BORON POISON SEARCH (CRITICALITY SEARCH)
ARE PROVIDED AS OPTIONS. OUTPUT INCLUDES EDITS IN THE ENEFGY
RANGE ZERO LESS THAN OR EQUAL TO E LESS THAN OR EQUAL. TO 0.67S rV.

257 REAX REAX CALCULATES EPITHERmAL
FLUX, ACTIVITIES AND CROSS SECTIONS AS A FUNCTION OF RADIU s AN')

ENERGY FOR A CONSTANT TEMPERATURE FUEL ROD IMMERSED IN A Homnc-
KEOUS MEDIUM.

276 AVOID	 AVOID COMPUTES THE EQUIVALPNT

DIFFUSION COEFFICIENT AND LOSS cRnss SECTICK OF AN ANNULAR Vnil IN
A CYLINDRICAL REACTOR AND THE RADIAL FLUX DISTRIBUTION IN THE
VOID.
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277 HAMMER/LITHE/HELP HAMMER PERFORMS INFINITE LAT-
TICE, ONE-DIMENSIONAL CELL MULTIGROUP CALCULATIONS, FOLLOWED (OP-
TIONALLY) BY ONE-DIMENSIONAL, FEW-GROUP, MULTIREOION RFACTOR CAL-
CULATIONS WITH NEUTRON BALANCE EDITS.

279 LEOPARD/SPOTS LECPARC IS A UNIT CELL Homn-
GENIZATION AND SPECTRUM GENERATION IMUFT-SOFOCATE/ PROGRAM WITH A
FUEL CEPLET ION UPT ION.

280 M0807	 M0807 SOLVES THE TWO-DIMEN-
SIONAL FIXED-SOURCE DIFFUSION EQUATION FOR THE ABSORPTION AND
REMOVAL MACROSCOPIC CROSS SECTIONS REQUIRED TO YIELD A SPECIFIED
REACTION RATE DISTRIBUTION.

281 RABBLE/WLIB/FLAT	 RABBLE COMPUTES EFFECTIVE
CROSS SECTIONS FOR ABOVE THERMAL ENERGIES ASEC ON RESOLVED
SINGLE-LEVEL RESONANCE PARAMETERS FOR INFINITE HOMOGENECUS OR
HETEROGENEOUS SYSTEMS.

285 RESQ2/RESQ0/DBF1	 RESQ2 CALCULATES THE RESO-
NANCE INTEGRAL IN A TWO-DIMENSIONAL, HEXAGONAL SYSTEM CONSISTING
OF FUEL, CLAD AND WATER WITH A REFLECTING BOUNDARY CONDITION.

291 HEXSCAT	 HEXSCAT CALCULATES PO THROUGH
P3 COMPONENTS OF THE POLYCRYSTALLINE COHERENT ELASTIC NEUTRON
SCATTERING CROSS SECTION PER NUCLEUS FOR A HEXAGONAL LATTICE. THE
CODE AVERAGES POINT VALUES OVER INPUT GROUP BOUNDARIES TO GIVE
SMOOTHED GROUP CROSS SECTIONS.
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298 GGC4 THE GcC4 pROGRAm SOLVES THE
muLTIGROuP SPECTRUM EQUATIONS WITH SPATIAL rEPENDENCE REPRESENTED
BY A SINGLE POSITIVE INPUT BUCKLING. BRCAC GROUP CRrSS SECTIONS
(SHIELDED OR UNSHIELDED) ARE PREPARED FOR DIFFUSION AND TRANsPcRT
CODES BY AVERAGING WITH THE CALCULATED SPECTRA OVER INPuT-rESIG-
NATED ENERGY LIMITS.	 THE CODE IS DIVIDED INTE THREE M AIN PARTS.
A FAST (GAM) SECTION WHICH CnvERS THE ENERGY RANGE FROM L4.9 mgv
TO 0.414 Ev, A THERMAL (GATHER) SECTION WHICH COVERS THE FNERCy
RANGE ERom 0 TO 2.38 Ev, AND A COMBINING (COMBO) SECTION WHICH
COMBINES FAST AND THERMAL CROSS SECTIONS INTO SINGLE SETS. BASIC
NUCLEAR DATA FOR THE FAST SECTION WHICH CoNSISTS CF FINE GROUP-
AVERAGED CROSS SECTIONS AND RESONANCE PARAMETERS IS READ OFF A
DATA TAPE. THE FINE GROUP ABSORPTICK AND FISSION GROSS SECTIONS
MAY BE ADJUSTED By PERFORMING A RESONANCE INTEGRAL CALCULATION.
UTILIZING A FISSION SOURCE ANC AN INPUT BUCKLING, THE CODE SOLVES
THE PI, B1, 82, OR 83 A pp ReximATION IC OBTAIK THE ENERGY-DEPENOENT
FAST SPECTRUM. TWO OR SIX SPATIAL MOMENTS OF THE SPECTRU M lOu E TG
A PLANE SOuRCE1 MAY ALSO BE EvALuATEC. INSTEAD OF p EFFORmING A
SPECTRUM CALCULATION, THE USER MAY ENTER THE LEGENCRE COMPONENTS
OF THE ANGULAR FLUX DIRECTLY. FOR AS MANN, INPUT-DESIGNATED
BROAD GROUP STRUCTURES AS DESIRED, THE CODE CALCULATES AND SAVES
(FOR THE COMBINING SECTION) SPECTRUM-wEIGHTEr AVERAGES OF MICRO-
SCOPIC AND MACROSCOPIC CROSS SECTIONS AND TRANSFER AFFA y S. SLOW-
ING DOWN SOURCES ARE CALCULATED AND SAVED FO R USE IN THE LOWER
ENERGY RANGE. GIVEN BASIC NUCLEAR DATA, THE THERMAL SECTION OF
GGC4 DETERMINES A THERMAL SPECTRUM B y EITHER REAC1NG IT AS INPUT,
B y CALCULATING A MAXWELL IAN SPECTRUM FOR A GIVEN TEMPERATU R E, op
B y AN ITERATIVE SOLUTION OF THE P3, 80, PI, OR Bi EQUATIONS FOR AN
INPUT BtKLIN,.	 TIME mcmENTS OF THE TIME AKE. ENERGY-CERENrENT
DIFFUSION EQUATIONS ARE CALCULATED (As AN (WTION) USING THF INPUT
BUCKLING To REPRESENT LEAKAGE. BROAc GROUP CROSS SECTIONS ARE
PREPARED B y AVERAGING FINE GROUP CRCSS SECTIONS OVER THE CALCU-
LATED SPECTRA. BROAD GROUP STRUCTURES ARE READ AS INPUT. THE
COMBINING SECTION OF GGC4 TAKES THE BROAD GROUP-AvERAGEC CROSS
SECTIONS FROM THE FAST AND THERMAL PORTIONS OF GGC4 AND FORMS
MuLTIGROuP CROSS SECTION TABLES. Tf-ESE TABLES ARE PREPARED IN
STANDARD FORMATS FOR TRANSPcPT OR DIFFUSION THEORY CALCULATIONS.
IN ADDITION, IT IS POSSIBLE TO USE THE COMBINING SECTION TO PRO-
DUCE MIXTURES NOT USED IN THE SPECTRUM CALCULATION OR TO COMBINE
THE RESULTS OF DIFFERENT FAST AND THERMAL SECTION CALCuLATICNS AND
SO ON. THESE OPTIONS ARE DESCRIBED IN REFERENCE 2.

306 FCC4 FCC4 IS A MULTIPURPOSE DATA
MANIPULATION CODE FOR USE IN FAST REACTOR ANALYSIS. THE CODE CAN
BE USED TO - (A) COMPUTE RESONANCE-SHIELDED CROSS SECTIONS USING
DATA IN THE RUSSIAN FORMAT (SHIELDING FACTORS AND INFINITE-DILU-
TION CROSS SECTIONS), (B) COMPUTE MLLTIGROuP FuNCAmENTAL-MODE FLUX
AND ADJOINT FLUX, (C) COMPUTE AND PUNCH GROUP-COLLA P SED mICROSCC-

PIC OR MACROSCOPIC CROSS SECTIONS IN THE DTF FORMAT, (D) COMPUTE

FUEL BuRNuP AT CONSTANT FLUX OR POWER DENSITY.
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307 HwOCR-SAFE	 HwOCR-SAFE IS A MONTE CARLC
THERMAL REACTOR ANALYSIS PROGRAM DESIGNED FOR USE WITH PROPOSED
HwICR LATTICE CONFIGURATIONS. IT IS A BENCHMARK TOOL TO CHECK
MuLTIGROUP DIFFUSION AND TRANSPORT CALCULATIONS AND TO EVALUATE
THE EFFECT OF THEIR USE OF GEOMETRIC APPROXIMATIONS.

316 GAFGAR/P3T/PROC/TAPCOP 	 THE PROBLEM IS TO OBTAIN VERY
DETAILED NEUTRON FLUX AND CURRENT DISTRIBUTIONS AS FUNCTIONS OF
ENERGY CONSIDERING EXPLICITLY THE POSSIBLE OVERLAP EFFECTS BETWEEN
RESONANCES OF A RESONANCE ABSORBER AND CF MIXTURES OF RESONANCE
ABSORBERS ANO TO USE THESE DISTRIBUTIONS TO PREPARE GROUP-AVERAGED
CROSS SECTIONS AND TRANSFER ARRAYS FOR USE IN FAST REACTOR ANA-
LYSES.

355 MC**2 mc**2 IS USED TO CALCULATE
muLTIGROuP CROSS SECTIONS USING AN EVALUATED NUCLEAR DATA FILE
(ENDF) AND THESE CROSS SECTIONS ARE SUITABLE FOR DIRECT USE BY
NEUTRONICS CODES WITHOUT PERFORMING ANCILLARY CALCULATIONS.

361 GLEN	 THE GLEN PROGRAM INTERPOLATES
VALUES OF A FACTOR PROPORTIONAL TO THE SCATTERING LAW FROM THE
PUNCHED OUTPUT OF THE TOR CODE (ACC ABSTRACT 360). THE DIFFEREN-
TIAL CROSS SECTION DETERMINED FROM THESE IS INTEGRATED OVER THE
SCATTERING ANGLE TO OBTAIN COEFFICIENTS OF AN EXPANSION IN
LEGENDRE POLYNJMIALS OF THIS ANGLE FOR L = 0, 1, 2, 3. INT E GRA-
TION OVER FINAL ENERGIES YIELDS VALUES OF THE TOTAL SCATTERING
CROSS SECTION AND TRANSPORT CROSS SECTION. FOR EACH OF A SERIES
OF ISOTOPIC COMPOSITIONS (UP TO 10 COMPOSITIONS) THE GLEN conE
CALCULATES THE DIFFUSION LENGTH AND VALUES OF THE FLUX-WEIGHTED
GROUP AVERAGE MACROSCOPIC SCATTERING, ABSORPTION, FISSION, AND
TRANSFER CROSS SECTIONS.

362 WELwING	 wELwING WAS DEVELOPED To CAL-
CULATE THE MATERIAL BUCKLING OF REACTOR SYSTEMS CONSISTING OP
ANNULAR FUEL ELEMENTS IN HEAVY WATER AS MODERATOR FOR VARIOUS
MODERATOR To FUEL RATIOS. THE MODERATOR IC' FUEL RATIO FOR THP
MAXIMUM MATERIAL BUCKLING FOR THE PARTICULAR SYSTEM IS SELECTED
AUTOMATICALLY AND THE CORRESPONDING MATERIAL BUCKLING IS CALCU-
LATED.

368 FLANGE2(71-1)	 FLANGE? TAKES CkOSS SECTIONS,
ANGULAR uISTRIBUTION, RESONANCE PARAMETER, AND THERMAL SCATTERING
LAW DATA FROM ENuF/B FORMAT II CR III BATA TAPES ANC PREPARES
THERMAL MULTIGROuP CROSS SECTIONS AND SCATTFPING MATkICES.
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374 LOX	 10X IS A MULTIPURPOSE, ONE-
DIMENSIONAL DIFFUSION CODE FOR GENERATING CROSS SECTIONS TO BE
USED IN FAST REACTOR ANALYSES. THE CODE IS DESIGNED TO -

(A) COMPUTE AND PUNCH RESONANCE SHIELDEC CROSS SECTIONS USING
DATA IN THE RUSSIAN (SEE REFERENCE 2) FORMAT,

(8) COMPUTE AND PUNCH GROUP-COLLAPSED MICROSCOPIC AND/OR
MACROSCOPIC CROSS SECTIONS AVERAGED CVEF THE SPECTRUM IN
ANY SPECIFIED ZONE, AND

(C) COMPUTE KEFF AND PERFORM CRITICALITY SEARCHES ON TIME
ABSORPTION, MATERIAL CONCENTRATIONS, ZONE DIMENSIONS, AND
BUCKLING USING EITHER A FLUX OR AN ADJOINT mrca.

388 ETOX3 ETOX3 (ENDF/B TO LOX) CALCU-
LATES MULTIGROUP CONSTANTS FOR NUCLEAR REACTOR CALCULATIONS USING
DATA FROM THE EVALUATED NUCLEAR DATA FILE (ENDE/B) VERSION II
CR VERSION III FORMAT.	 IT CAN ALSO PROCESS VERSION I MATERIALS
THAT DO NOT CALL FOR PARTIAL ENERGY DISTRIBUTION LAWS 1, 2, 4, 6,
OR 8 (SEE END/Ft FILE 5). THE CODE IS DESIGNED TO COMPUTE AND
PUNCH -

(A)	 INFINITE DILUTE CROSS SECTIONS,
IB/ TEMPERATURE DEPENDENT SELF-SHIELDING FACTORS FOR ARBITRARY

VALUES OF MICROSCOPIC SIGMAC (TOTAL CROSS SEC T ION PER
ATOM) IN THE RUSSIAN (BONDARENKO) FORMAT, AND

(C)	 INELASTIC SCATTERING PROBABILITY MATRICES.

392 RAFFLE	 RAFFLE CALCULATES NEUTRON
FIRST FLIGHT COLLISION PROBABILITIES FOR A WIDE VARIETY OF THREE-
DIMENSIONAL CELL GEOMETRY CONFIGURATIONS. 'THE OUTER BOUNDARIES OF
THE CELL CROSS SECTION MAY BE CIRCULAR, SQUARE, OR HEXAGONAL.
THE CELL MAY CONTAIN ANNULAR REGIONS AND/OR CLUSTERS OF RODS.

393 XSDRN	 XSDRN USES THE NORDWA m INTr_

GRAL TREATMENT, NARROW RESONANCE, OR INFINITE MASS APPROXIMATION
TO PROCESS RESONANCE DATA ON A MASTER CROSS SECTION LIBRARY AND
THUS OBTAIN MICROSCOPIC FINE-GROU P CROSS SEC T IONS FOP A LAFOF NUM-

BER OF NUCLIDES. THE CODE WILL THEN USE THESE CROSS SECTIONS IN
AN INDEPENDENT CALCULATION TO SOLVE FOR FLUXES, EIGEVVALUESt
CRITICAL DIMENSIONS, ETC., USING DISCRETE ORDINATES, DIFFUSION, OR
AN INFINITE MEDIUM THEORY CALCULATION. THE FINE-GROUP FLUXES THUS
OBTAINED CAN THEN BE USED TC COLLAPSE THE FINE-GROUP CROSS SECTION
DATA TO A MORE TENABLE BROAD-GROUP STRUCTURE FOP USE IN SEVERAL
INDEPENDENT COMPUTER CODES.

416 PARTI	 PARTI IS A GROUP COLLAPSING
CODE WHICH DETERMINES THE OPTIMUM DISCRETE REPRESENTATION OF A

VARIABLE FOR SUBSEQUENT REPETITIVE CALCULATIONS.
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420 GROUSE	 GRCUSE COMPUTES EFFECTIVE
MULTIGROUP CROSS SECTIONS AS A FUNCTION OF POSITION IN THE CORE
OF A REACTOR OR THE ABSORBER REGION OF A FUEL OR CONTROL ELEMENT.
THE FLUX WEIGHTING USES SYNTHESIZED FLUXES CENERATED IN FINE EN-
ERGY DETAIL FROM PARAMETRIC FLUX TRAVERSES SUPPLIED AS INPUT AS A
FUNCTION OF THE CORE ABSORPTION AND SCATTER CROSS SECTIONS.

426 PAXD3	 PAX03 PERFORMS INFINITE
MEDIUM, TIME-DEPENDENT CALCULATIONS CF NEUTRON FLUX SPECTRA IN
HOMOGENEOUS, HYDROGENOUS MEDIA. A HARMONY FILE CONTAINING FEW-
GROUP MICROSCOPIC AND/OR MACROSCOPIC CROSS SECTIONS FOR PDQ7 PROB-
LEMS MAY BE GENERATED. THE ONE-DIMENSIONAL MULTIGROUP TRANSPORT
EQUATION MAY BE SOLVED USING A PI TO P7 APPROXIMATION IN RECTANGU-
LAR, CYLINDRICAL, OR SPHERICAL GEOMETRY. HETEROGENEOUS RESONANCE
INTEGRALS AND THERMAL SHIELDING FACTORS ARE CALCULATED FOR EITHER
PLATE OR ROD GEOMETRY. BLACKNESS PARAMETERS ARE CALCULATED AND
COEFFICIENTS FOR TEMPERATUR E FEEDBACK CALCULATIONS APE OBTAINED.
FEW-GROUP CONSTANTS ARE AVAILABLE IN BOTH THE FAST AND THERMAL
ENERGY RANGES.

431 SUPERTOG	 SUPERTOG ACCEPTS NUCLEAR DATA
IN EITHER A P3INT BY POINT OR PARAMETRIC REPRESENTATION AS SPECI-
FIED BY ENDF/B. THIS DATA IS AVERAGED OVER EACH SPECIFIED GROUP
WIDTH. THE EXPLICIT ASSU M PTION IS MADE THAT THE FLUX PER UNIT
LETHARGY IS CONSTANT OR THAT A SUITABLE WEIGHT FUNCTION WILL BE
SUPPLIED BY THE USER. WHEN RESONANCE DATA IS AVAILABLE, RESOLVED
AND UNRESOLVED RESONANCE CONTRIBUTIONS ARE CALCULATED AND USED AS
SPECIFIED BY INPUT OPTIONS. FINE GROUP CONSTANTS SUCH AS ONE-
DIMENSIONAL REACTION ARRAYS (ABSORPTION, FISSION, ETC.), RN ELAS-
TIC SCATTERING MATRICES, AND INELASTIC AND (N,2N) SCATTERING
MATRICES ARE GENERATED AND PLACED ON TAPES IN FORMATS SUITABLE
FOR USE BY THE GAM1 (ACC ABSTRACT 33), GAM2, ANISN, OR DOT PRO-
GRAMS.

436 ETOM1 ETOM1 PROCESSES BASIC NUCLEAR
INFORMATION GIVEN IN THE ENDF/B FORMAT AND PRODUCES DATA DECKS FOR
USE IN GENERATION OF MUFT4 AND MUFT5 LIBRARIES.

437 ETOG1	 TOG' PROCESSES BASIC NUCLEAR
INFORMATION GIVEN IN THE ENDF/B FORMAT AND PRODUCES DATA DECKS FOR
USE IN GENERATION OF MUFT4, MUFT5, CAM1, GAM2, AND ANISN
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453 RICE	 THE PROGRAM CALCULATES AN
ENERGY EXCHANGE MATRIX WHICH DESCRIBES THE P P OIABILITY THAT A
NEUTRON WITH ENERGY E WILL PRODUCE A RECOIL ATCM WITH ENERGY T IN
A GIVEN MATERIAL.	 IN ADDITION, THE PROGRAM CAN CALCULATE THE
PRIMARY RECOIL ATOM ENERGY SPECTRUM FOR A GIVEN NFUTFON SPECTRUM,
THE DAMAGE CRJSS SECTION FOR THE MATERIAL, AND AN OPTIMUM LOWER
ENERGY LIMIT FUR USE IN COMPARING TFE RELATIVE DAMAGE IN DIFFER-
ENT REACTOR SPECTRA. THE PRCGRAm ACCE P TS NEUTRON SCATTERING PATA
DIRECTLY FROM THE ENOF/B LIBRARY TAPES AND, IN THE CASE CF A
RESONANCE NUCLIDE, FROM A TAPE GENERATEC BY THE PROGFAM SUPEPTIG
(ACC ABSTRACT 4311.

461 EPOCH EPOCH SOLVES FOF FINE DETAIL
P-1 FLUX SPECTRA IN SIMPLY BUCKLED MEDIA AND IS ABLE TO CALCULATE
NEUTRON AGES FROM THF SPECTRA. IT OBTAINS NUCLEAR CFOSS SECTIONS
FROM THE ENDF/d LIBRARY IGNORING RESONANCE FILES AND IS MIST US E

-FUL FOR HIGHER ENERGIES WHERE RESONANT REACTIONS ARE WEAK OR
ABSENT. THE PRESENT VERSION READS CNLY VERSION 1 ENCF/B TAPES.

466 APRFX1	 APRFX1 COLLAPSES ANC COM-
BINES CROSS SECTION SETS FOR MULTIGRCUP TRANSPORT CALCULATIONS.
IT PERFORMS GROUP COLLA P ING FOR AS MANY ISOTOPES, MIXTURES AND
LEGENDRE EXPANSION SETS AS DESIRED FROM THE ac-28 LIBRARY. THE
DLC-2 P LIBRARY STRUCTURE EMPLOYS TENTH LETHARGY UNIT INTERVALS
FROM IS HEY TO 111 KEV ANC QUARTER LETHARGY INTERVALS DOWN TO
0.414 EV. A 100TH GROUP 0.0 TO 0.414 EV IS USED AS A SINK GROUP.
THE CODE ALSO DETERMINES THE BROAD GROUP INPUT SOURCE AND GENER-
ATES AVERAGED NEUTRON VELOCITIES FCR USE WITH TRANSPORT CALCULA-
TIONS.

467 HRG3	 THE GOOF COMPUTES THE SLOWING
DOWN SPECTRUM OVER THE ENERGY RANGE 10 MEV TO .414 FV IN EITHER
THE 81 OR PI APPROXIMATION, USING 68 GROUPS OF NEUTRONS WITH A
CONSTANT GROUP WIDTH OF DELTA U 	 .25. THE CALCULATED FLUX AND
CURRENT SPECTRA ARE USED TO REDUCE TFE ORIGINAL 68-OF CUP CROSS
SECTION DATA TO AVERAGE VALUES OVER AS MANY AS 33 BROAD GROUPS.
OUTPUT IS PRINTED AND MAY ALSO BE PUNCHED IN FORMATS FOR INPUT To
ANY CF SEVERAL SPATIAL MULTIGROUP CCOES.
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501 ENDRUN2	 ENDRUN2 IS USED TO CALCULATE
MULTIGROUP CONSTANTS FROM ENERGY-DEPENDENT, MICROSCOPIC CROSS
SECTIONS, RESONANCE PARAMETERS, AND INELASTIC LEVEL DATA INPUT
IN THE EVALUATED NUCLEAR DATA FILE IENDF/BI FORMATS. DATA IS
PROCESSED FOR ONE MATERIAL AT A TIME AND THE OUTPUT MULTIGROUP
FILE INCLUDES BOTH INFINITELY-DILUTE GROUP CROSS SECTIONS AND
SELF-SHIELDING, BONDARENKO-TYPE F-FACTORS SO THAT THE RESULTING
GENERALIZED FILE IS INDEPENDENT OF REACTOR COMPOSITION. THE
MULTIGROUP DATA MAY BE OUTPUT ON PUNCHED CARDS, A STANDARD
LIBRARY TAPE, OR PLOTTED OVER ANY ENERGY RANGE.

505 TDOWN	 TDOWN GENERATES SPATIAL AND
COMPOSITION DEPENDENT CROSS SECTION SETS FRCM A BONDARENKO TYPE,
GENERALIZED CROSS SECTION FILE CALLED GMUG. A TDOWN PROBLEM
CAN BE A SIMPLE DESCRIPTION OF MATERIAL COMPOSITIONS WITH AN
INPUT FLUX SPECTRA OR A PROBLEM CAN CONSIST CF A MULTI-REGIONAL
TWO-DIMENSIONAL REACTOR DESCRIPTION WITH SEVERAL 0- OP 1-DIMEN-
SIONAL FLUX SOLUTIONS TO PROVIDE THE FLUX FCR SPECTRAL ADJUSTMENTS
OF THE CROSS SECTION SETS.

520 PHROG	 PHROG GENERATES ENERGY
DEPENDENT FAST NEUTRON SPECTRA AND ASSOCIATED MULTIGROUP CROSS
SECTION DATA SUITABLE FOR USE IN DIFFUSICN AND TRANSPORT THEORY
REACTOR DESIGN ANALYSIS. THE SOLUTION UTILIZES 68 EQUAL LETHARGY
GROUPS OF CROSS SECTION, SOURCE, AND LEAKAGE DATA OVER AN ENERGY
RANGE EXTENDING FROM 10 MEV TO .414 EV. THESE DATA ARE THEN
COALESCED INTO BROAD G R OUP FORM USING THE FLUXES AND CURRENTS AS
WEIGHTING FUNCTIONS.

521 SOCOOL2	 SOCOOL2 CALCULATES THE
TRANSIENT TEMPERATURES, PRESSURES, AND MECHANICAL WOFK ENERGY
WHEN A MOLTEN MATERIAL IS INSTANTANEOUSLY AND UNIFORMLY DISPERSED
IN LIQUID SODIUM WHICH IS INITIALLY UNDER ACCOSTIC CONSTRAINT.

526 CLUP77	 CLUP77 COMPUTES THE COLLISION
PROBABILITIES IN A MULTI-REGION SQUARE ASSEMBLY CF CLUSTERED FUEL
RODS. THE ASSEMBLY CAN BE MADE UP OF RODS OF INFINITE HEIGHT AND
DIVIDED INTO RECTANGULAR PILLARS CONTAINING A NEST CF CONCENTRIC
ANNULI OF DIFFERENT MATERIALS. THE OUTER BOUNDARY OF THE ASSEMBLY
MAY BE TREATED AS REFLECTIVE OR A VACUUM.
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536 RAHAB LATTICE PHYSICS mCOULES RAHAB IS A TWO-DIMENSIONAL,
MULTICROUP, NEUTRON INTEGRAL TRANSPORT CODE. ITS CAPABILITY
INCLUDES FULL UP SUBDIVIDED ANNULAR, SQUARE AND HEXAGON REGIONS,
CLUSTERS AND muLTICELL (MIXED LATTICES). THE MULTIGPCUP STRUCTURE
CAN INCLUDE THERMAL, EPITHERMAL, AND FAST ENERGY REGIONS. THE
NUMBER OF ENERGY GROUPS IS VARIABLE FROM I TC 100. PUCKLING AND
TIME EIGENVALUE SEARCHES ARE ALLOWED OPTIONS.

538 ETOG3	 ETCG3 P ROCESSES BASIC NUCLEAR
INFORMATION GIVEN IN ENCF/B VERSION III FORMAT PRODUCING DATA
DECKS FOR USE IN GENERATION CF MUFT4, muFT5, GAml, GA m2, AND ANISN
LIBRARIES.

547 GAMBIT	 GAMBIT IS A PROGRAM THAT WAS
DESIGNED TO CALCULATE MULTIGROUP NEUTRON CROSS SECTICNS IN THE
HIGH ENERGY AND THE THERMAL ENERGY RANGES. IT WAS CREATED AY
JCINING GAM, WHICH DOES THE HIGH ENERGY CALCULATION, AND R1T,
WHICH DOES THE THERMAL CALCULATTCN.

565 INCITE	 INCITE CENERATES ENERGY-
DEPENDENT THERMAL NEUTRCN SPECTRA ANC APPRCPPIATE AVERAGE MULTI-
GROUP CROSS SECTIUNS USING ARBITRARY SCATTERING KERNELS. THE
PHYSICAL MODEL IS A HOMOGENEOUS, CRITICAL, CNE-DIMENSIONAL BASE
SLAB CORE.

572 XLACS	 XLACS CALCULATES FINP-GRCUP
AVERAGED NEUTRuN CROSS SECTIONS FROM ENDF/0 DATA. ITS PRIMARY
PURPOSE IS TO PRODUCE FULL RANGE MULTIGROUP LIBRARIES FOR THF
XSORN PRUGRAM (ACC ABSTRACT 4S3). PROvISICNS APE INCLUDED FOR
TREATING FAST, RESONANCE, AND THERMAL ENDF/8 DATA. FINE-GRoup
ENERGY STRUCTURES AND EXPANSION ORDERS USED TC PEPRESENT DIFpfg_
ENTIAL CROSS SECTIONS FOR xSORN CAN BE ARBITRARILY SET BY THP
USER. CROSS SECTIONS CAN BE AVERAGED CVER AN ARBITRAPY INPUT
WEIGHTING FUNCTION OR BY ANY OF SEVERAL BUILT-IN FUNCTIONS.
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596 ENDF132/GAND2/GFE2 	 ENDF92 CONVERTS ENDF/B CPOSS
SECTION DATA Fkum A CARD-IMAGE TO A BINARY TAPE FOR USE BY THE
GANC2 AND/OR GFE2 CODES.

GANo2 PREPARES THE CROSS SECTIONS NEEDEC FOR CETAILED COMPUTA-
TIONS OF NEUTRON ENERGY SPECTRA IN REACTORS FROM A FILE OF BASIC
NUCLEAR DATA IN THE ENDE/R VERSION II OR III FORMATS (ALSO RETAINS
THE ENDF/B VERSION I CAPABILITY CF GANG).

GFE2 PREPARES 1/E OR FISSION-SPECTRUM WEIGHTED, ZERO TEMPERA-
TURE, INFINITE OILUTICN GROUP-AVERAGED CROSS SECTIONS AND SCATTER-
ING TRANSFER ARRAYS FOR USE IN THE FAST SECTIONS OF THE GGC AD
mICROX CODES FROM A FILE OF BASIC NUCLEAR DA T A IN THE ENDF/B VER-
SION II OR III FORMATS (THE ENDF/R VERSION I FORMAT CAPABILITY OF
THE ORIGINAL GEE CODE IS ALSO RETAINED).

605 GAuSS5	 GAUSS5 IS USEC TO CETERmINE
GAMMA-RAY ENERGIES AND INTENSITIES FROM SPECTRA OBTAINED WITH A
Gull!) OETECTOR AND A muLTICHANNEL PULSE-HEIGHT ANALYSIS SYSTEM.
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7 FIRN	 FIRN SCLVES THE TwO-DImEN-
SIONAL SN APPROXIMATION IN FINITE CYLINDR/CAL GECMETRY. IT IS A
FORTRAN ADAPTATION OF THE LOS ALAMOS TOC PRCGRAm WRIT T EN BY BENGT
CARLSON AND CLARENCE LEE. FIRN IS LIMITED Tr A MAXIMUM CF SIX
GROUPS AND THE 52, 54 OR S6 APPROXIMATION.

9 FIRES	 FIRES sroas THE ONE-DI MEN-
SIONAL MuLTIGRouP AGE-CIFFUSION EQUATIONS FOR SLAP (SYMMETRIC AND
ASYMMETRIC), CYLINDER, AND SPHERE GECmETRIFS. AN EXTENSION nP THE
CRIGINAL LOS ALAMOS FIRE PROGRAM WRITTEN BY F. W. BRINKLEY AND
C. B. MILLS, IT CONTAINS A 34-GROUP LIBRARY CE 10 ELEMENTS. FIRES
CAN BE USED FOR CELL CALCULATIONS WITH THE BOUNDARY CONDITION THAT
THE CURRENT BE ZERO ON THE CUTER BOUNDARY. THE EFFECTIVE CROSS
SECTIONS AND DIFFUSION COEFFICIENTS FOR A HC mCGENISED REGION CON-
SISTING OF ANY NUMBER OF NEIGHBORING REGIONS CAN ALSO BE OBTAINED.
BUT ONLY FOR CYLINDRICAL GECKETRY. FIRES ALSO COMPUTES THF MACRO-
SCOPIC FLUX-WEIGHTED CROSS SECTIONS FCR cuLAPsEc Gizmos IN EACH
REGION.

18 2DXY	 THE 2PXY PROGRAM SOLVES THF
HOMOGENEOUS OR INHOmOGENECUS mULTIGRCUP EQUATIONS IN X-Y GEOmFTRY,
USING THE SN TRANSPORT EQUATION APPRCXI mATICN. VACUUM, SURFACE
SOURCE, OR REFLECTING BOUNDARY CONDITIONS ARE AVAILAPLE AS OP-
TIONS. IN THE HOMOGENEOUS CASE THE USER MAY REQUEST THE COMPUTA-
TION OF REACTIVITY, REACTOR PERIOD, CRITICAL CONCENTRATIONS OF
SCME COMPOSITION, OR THE CRITICAL TFICRNESS OF A ZONE.

28 FOG	 THE FOG PROGRAM SOLVES THE
ONE-DIMENSIONAL FEW-GROUP DIFFUSION EQUATIONS IN ANY OF THREE
GEOMETRIES SLAB, CYLINDER, OR SPHERE.	 PROVISIONS ARE MADE FOR
CALCULATING THE FLUX, THE ADJOINT FLUX, ANC VAR ICUS CRITICALITY
SEARCHES AS WELL AS A BUCKLING ITERATICN AND AUTOMATIC
TSCHEBYSCHEFF POLYNO M IAL COMPUTATION OF SOURCE EXTRAPOLATION
FACTORS.

29 AIM6	 AIm6 SILVES THE ONE-DIMEN-
SIONAL MULTIGROUP DIFFUSION EQUATIONS UTILIZING A MICROSCOPIC
CROSS SECTION LIBRARY. ANY OF THREE GEOMETRIES ARE AVAILABLE
SLAB, CYLINDER OR SPHERE.	 CRITICALITY SEARCHES APE PROVIDED

INCLUDING A CONCENTRATION SEARCH ON ONE OR TWO ELEMENTS. HOMOGE-
NEOUS AND INHOMOGENECUS PROBLEMS MAY BE SOLVED WITH t VARIETY OF

BOUNDARY CONDITION OPTIONS.
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30 PERT	 PERT IS A PERTURBATION PRO-
GRAM DESIGNED FOR USE WITH THE AIM6 AND FOG PROGRAMS. PUNCHED
CARD OUTPUT FRuM THESE CODES IS USEC AS INPUT TO PERT. USING
CROSS SECTION DATA, FLUXES, AND ADJOINT FLUXES, THE RELATIVE
CHANGE IN KEFF CAN BE CALCULATED. CROSS SECTIONS MAY BE WEIGHTED
WITH THE ADJOINT FLUX AND/OR DIRECT FLUX. 	 THE NEUTRON LIFETIME
FOR THE DELAY GROUPS MAY ALSO BE DETERMINED.

32 WHIRLAWAY WHIRLAWAY SOLVES THE Twn-
GRoup , THREE-DIMENSIONAL, NEUTRON DIFFUSION EQUATIONS IN X-Y-Z
GEOMETRY.

39 EQUIPOISE3	 EQUIPCISE3 SOLVES THE TWO-
GROUP, TWO-DIMENSIONAL, NEUTRON DIFFUSION EQUATIONS IN CYLINDRICAL
OR SLAB GEOMETRY.

40 200RAND	 20GRANC SOLVES THE FFw-GROUP,
TWO-DIMENSIONAL, NEUTRON DIFFUSION EQUATIONS IN CYLINDRICAL DR
SLAB GEOMETRY.

59 MIST	 MIST OBTAINS THE SOLUTION TO
THE ONE-DIMENSIONAL BOLTZmANN EQUATION IN SLAB GEOMETRY. THE
NUMERICAL APPKOxImATION USED IS A LINEAR ONE WHICH CAN BE
DESCRIBED AS AN EXTENSION AND GENERALIZATION OF THE SN APPROXI-
MATION. THE EWATIONS ARE FORmuLATEC IN TERMS OF A DOUBLE SN
APPROXIMATION. THE BOUNDARY CONDITIONS FOR EACH GROUP MAY BE
INDEPENDENTLY SPECIFIED AND PERMIT VERY GENERAL SPECIFICATIONS
WITH RESPECT TO -

(A) PERFECT MIRROR REFLECTION OR SYMMETRY, BY INPUT OF MIRROR
ALBEOOS,

(B) ANISOTROPIC DIFFUSE SOURCES, BY INPUT OF LEGFNOFE
POLYNOMIAL COEFFICIENTS UP TO LAMBDA = S, OR A SHORT
TABLE DESCRIBING A KNOWN ANGULAR DISTRIBUTION OF THE FLUX,

ICI	 ISOTROPIC (LAMBERT SURFACE) REFLECTICN.
ISOTROPIC VOLUME SOURCES IN EACH GROUP MAY ALSO BE INDEPEND-

ENTLY SPECIFIED.	 THF SCATTERING FRCP ONE GROUP TO ANOTHER IS
ASSUMED TO BE ISOTROPIC BUT THE SCATTERING FUNCTION ITHIN EACH
GROUP CAN BE A SECCNO-CRCER LEGENDRE POLYNOMIAL SERIES.

75 GE-HAPO-S13	 PROGRAM S CONSTRUCTS FILINE-
ARL y COUPLE() TIME-VARIANT mULTIENERG y NEUTRON-AND-PHOTON TRANS-
PORT AND NUCLIDE-T R ANSMUTATION F IELDS HAVING SLAB, CYLINDRICAL, ra
SPHERICAL SYMMETRY.	 ASSURANCE OF UNBIASED CONVERGENCE IS PRO-
VIDED BY USE OF A DUAL ADJCINT-ANO-FLUX LOOP CONSTRUCTED IN PRE-
CISE CoRRESPONDENCE WITH THE PHYSICS OF SUCCESSIVE FREE FLIGHTS.
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87 EQUIPOISE-3A	 EQUIPOISE-3A SOLVES THE TWO-
DIMENSIONAL TWO — GROUP DIFFUSION EQUATIONS IN CYLINDRICAL OR SLAB
GEOMETRY.	 IT IS A SLIGHTLY REVISED VERSION OF EQUIPCISE3 (ACC
ABSTRACT 39).	 IN ADDITICN IC THE STANDARD OUTPUT, A PICTURE IS
PRINTED OF THE MATERIAL ARRANGEMENT IN THE REACTOR.	 IF THE
ADJOINT FLUX OPTION IS USED, THE PRCMPT NEUTRON LIFETIME IS CAL -
CULATED AND PRINTED, WITH THE REACTIVITY PER UNIT CHANGE IN EACH
GROUP CONSTANT IN EACH REGION OF THE REACTOR.

103 CRAM	 CRAM IS USED TO SOLVE THE
MULTIGROUP DIFFUSION EQUATIONS IN TWO — DIMENSIONS (R—1, X—Y, OR R—
THETA GEOMETRY), OR IN ONE —DIMENSION (SLAB, CYLINDRICAL, OR SPHER -
ICAL GEOMETRY). NEUTRONS MAY SCATTER FROM ANY GROUP TO ANY OTHER.
REAL, ADJOINT, AND SOURCE — TYPE PROBLEMS ARE ALL SOLVABLE.
THE PROGRAM WILL COMPUTE THE K — EFFECTIVE OF THE SYSTEM OR AL-
TERNATIVELY SEARCH FCR CRITICALITY py MOVING SPATIAL BOUNDARIES,
VARYING MATERIAL COMPOSITIONS, CR VARYING TRANSVERSE BUCKLING.

118 ULCER ULCER IS A MULTIGROUP, ONE—
DIMENSIONAL DIFFUSION EQUATION CODE WITH UPSCATTEP BASED ON FAI.
(ACC ABSTRACT 120). ULCER DIFFERS FROM FAIM IN THAT —

(A) UPSCATTERING IS INCLUDED,
(0) DOWNSCATTER TO ALL LOWER GROUPS,
(C)	 MICROSCOPIC CROSS SECTICNS ARE CN TAPE,
(D1 PROVISION FOR MULTIPLE FISSICN SPECTRA,
(E) RESTART DJMP,
(F) FEW —GROUP REDUCTION, AND
(0) SPECTRUM COMPUTATION AND GRAPHICALItISPLAY.
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120 FAIM/FAIMOS	 FAIM IS A MULTICPOUP, ONE-
DIMENSIONAL DIFFUSION EQUATION PROGRAM BASEC ON ALMA (ACC ABSTRACT

29). THE PRINCIPAL FEATURES APE -
IA) THREE GEOMETRIES,
18) CALCULATION nF FLUXES AND MLLTIPLICATION FACTOR,
IC) ONE-ITERATION PROBLEMS,
(D) CHOICE OF ONE OF FIVE SETS CF BOUNCARY CONDITIONS AT PITH

bouNDARIEs,
(E) CRITICALITY SEARCHES ON TRANSVERSE BUCKLING, HOMOGENEOUS

POISON), CRITICAL RADIUS, ONE, TWO, CR THREE ELEMENT crm-
CENTRATION. LOCATION OF POISON REGION BOUNDARY, LOCATION
OF A FUEL REGION BCUNDARY.

(F) ADJOINT FLUX CALCULATION, AND
(G) EXTENSIVE DATA EDIT.

FAImOS IS A MODIF/ED VERSION OF Farm. THREE GENERAL mODIFICATIoNS
WERE MADE -

(A) THE MICRCSCOPIC CROSS SECT/CN LIBRARY ANC ITS ASSOCIATED
SUBROUTINES WERE REMOVED. AS A RESULT, OPTIONS REQUIRING
THE USE OF MICROSCOPIC CROSS SECTIONS ARE NOT AVAILABLE.

(8) FA'S RAN AS A CHAIN JOB. OVERLAYS A P E NOT US E D BY

FANGS.
ICI THE PROGRAM LANGUAGE WAS CONVERTED FROM FORT P AN II TO

	

FORTRAN IV(H).	 THIS MODIFICATION MACE NECESSARY A MINOR
CHANGE IN THE DATA INPUT FORMAT.

132 w-DSN	 w-DSN SOLVES THr DISCRETE SN
EQUATIONS 14 CYLINDRICAL GECPETRY. THE EICENVALUE OPTION IS
REACTIVITY (KEFF) ONLY. VOLUME DISTRIBUTED SOURCES ARE ALLOWED,
BUT NC SURFACE SOURCES.

136 HERESY3	 HERESY? SOLVES THE TWO-
DIMENSIONAL FEW-GROUP STATIC REACTOR EIGENVALUE PROBLEM USING THE
HETEROGENEOUS ( SOURCE- SI NK OR FE I NRURG-GALANI N) FORMALISM. THE
SCLUTION YIELDS THE REACTOR K EFFECTIVE ANC ABSORPTION REACTION
RATES FOR EACH ROD NORMALIZED TO THE MOST ABSORPTIVE ROC IN THE
THERMAL LEVEL. EP I THE RMAL F I SSI ONS ARE ALLOWED AT EACH RESONANCE
LEVEL, AND LATTICE AVERAGEO VALUES CF THERMAL UTILIZATION,
RESONANCE ESCAPE PROBABILITY, THERMAL AND RESONANCE ETA VALUES,
AND THE FAST FISSION FACTOR ARE CALCULATED. KERNELS IN THE CAL-
CULATION ARE BASED ON AGE DIFFUSION THECRY. BOTH FINITE REACTOR
LATTICES AND INFINITELY REPEATING REACTOR SUPERCELLS MAY BE CAL-
CULATED. ROD PARAMETERS MAY BE CALCULATED BY SEVERAL INTERNAL
OPTIONS, AND A DIRECT INTERFACE IS PROVIDED TO A HAMMER SYSTEM
(ACC ABSTRACT 277) LATTICE LIBRARY TAPE TO OBTAIN CELL PARAMETERS.
CRITICALITY SEARCHES ARE PROVIDED ON THERMAL UTILIZATION, THERMAL
ETA, AND AXIAL LEAKAGE BUCKLING.
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144 OTE	 THE Oar PROGRAM IS A Dhic_
OINENSIONAL MoLTIGROuP PRCGRAm FCR SCLVIN. TPF NEuTRIN TRAPAPORT
EQUATION. THE PROGRAM CAN DETERMINE THE REGULAR OR AnxItha srtu-
TiCN FOR SLAB, CYLINDRICAL, OR S PHERICAL GEOMETRY. ISOTRORT( np
A FORM OE LINEAR ANISOTROPIC SCATTERING MAY BE CONSICEREC. VARI-
OUS BOUNDARY CONDITIONS ARE ALLOWED SO THAT CELLS OR TImE-O FPEAC-
ENT SOLUTIONS MAY PE OBTAINEC USING FINITE AS WELL A c INFINITE
CONFIGURATIONS IN THE CASE OF SLABS CR CVLITMERS. THE PROGRAM
ALSO CONTAINS A NUMBER OF SEARCH nvitu y s wl-EFEBY ONE CAN VARY
DIMENSIONS OR CUNCENTRATICNS TO ARRIVE AT A PREDETERmINEC
VALUE. OISTRIBUTE0 OR SHELL SOURCES MAY RE SPECIFIEC AT ANY ACSI-
TION WITHIN THE CONFIGURATION. AS OUTPUT THE PPOGRAm SupptiES
THE EIGENVALUE, ANGULAR FLUXES, TOTAL FLUKES, FISSION DISTRIERt-
TIONS, AN° OTHER QUANTITIES. A LIBRARY OF CROSS SEC T IONS IS
AVAILABLE ON MAGNETIC TAPE. CROSS SECTIONS MAY eE READ FPOm THIS
LIBRARY TAPE ANU/OR FROM CARDS.

148 TOPIC TOPIC SOLVES THE ONE-OIMFN-
SIONAL eattlAHN EQUATION IN CYLINDRICAL GECmETOV WITH up yr sill
ENERGY GROUPS, 240 SPACE POINTS. 40 REGIONS. ANC ANISOTROPIC fPI1
SCATTERING.
THE BOUNDARY CONDITIONS FOR EACP GRCOR CAN FE 1NDEPEUDENT1Y
SPECIFIEU AND THE FLEACIRICITY CF THE SPECIFICATICNs facto'', a

(Al PERFECT MIRROR REFLECTION OR symmEttiv.
ISOTROPIC REFLECTION LLAMBERT SURFACE REFLECTION.. AND

ICI ANISOTROPIC 114FFUSE SOURCES B y MEANS CE E1704€14
A PI LEGENORE SERIES nR A svng r TABLE OF POINT VALUES FOR
THE ANGULAR FLUX.

INDEPENOENT SPECIFICATION OF ISOTROPIC FIXE.0 VOLUME SOURCES
FOR EACH GROUP IS ALSO ALLOWED.
AS IMPLIED, BOTH HOMOGENEOUS ANC INPCmCGENECUS PRolit rmS APE
SOLVED, AND FISSIONS CAN OCCUR IN EITHER TYPE OF PROBLEM.

15I OTF2/ANISN	 THE MLLTIGROUP, ONE-SPACE
DIMENSION NEUTRON TRANSPORT EQUATION IS SOLVED. ISOTROPIC 00
LINEAR ANISOTROPIC SCATTERING IS PERMITTED PETwEEN All GROUPS limn
A OIFFUS ION SOLUTION mAY Of OBTAINED FOR ANY OR All GROUPS.
HIGH-CROER ANISOTROPIC SCATTERING PRCBLEMS (PLO CAN BE RUN USING
ANISN, THE 360 VERSION OF OTFZ. WHITE/GREY BOUNDARY CONCITIONS
ARE A VAILABLE. ANO AN 418E00 CAN RE SPECIFIED FOR EACH GROUP. A
V010 STREAMING CORRECTION IS INCLUIEC. A COMPLETE SPELL SOURCE
DESCRIPTION BY GROUP, POSITION, AND ANGLE IS AVAILABLE. GRAPHICAL
DISPLAY (CRT) FEATURES ARE AVAILABLE WITH ANISN.

156 EXTERNINATOR/EXTERmINATOR2	 THE WILTIGFOUP. TwO-DIMEN-
SIONAL NEUTRON DIFFUSION EQUATIONS ARE SOLVEC IN X-Y, R-Z, CR
R-THETA GEOMETRY.
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161 FORTRAN TEX	 TDC SOLVES THE BOLTZMANN
EQUATION IN MULTIGROUP FCRM FOR THE TRANSPORT OF NEUTRONS OR THE
ADJOINT EQUATION IN FINITE (R,Z) CYLINDRICAL GEOMETRY B y THE
DISCRETE SN METHOD. THE PROBLEM MAY BE HOMOGENEOUS (NO SOURCES
INDEPENDENT OF FLUXES) OR INHOMOGENEOUS, BUT ALL SOURCES MUST BE
ISOTROPIC. NEUTRON SCATTERING MUST ALSO BE ISOTROPIC. A
HOMOGENEOUS PROBLEM MAY BE SCLVED FOR THE EIGENVALUE K-EFF OR THE
EIGENVALUE ALPHA (TIME CONSTANT). ALTERNATIVELY, THE HOMOGENEOUS
PROBLEM MAY BE SOLVED FOR THE SIZE (RADIUS, HEIGHT OR BOTH) OF THE
SYSTEM CORRESPONDING TO A SPECIFIED K-EFF OR FOR THE ATOM CON-
CENTRATION OF SOME MATERIAL CORRESPONDING TO A SPECIFIED EIGEN-
VALUE K-EFF OR ALPHA. FOR INHOMOGENEOUS PROBLEMS, THE IMPOSED
SOURCE MAY BE AN ISOTROPIC VOLUME-DISTRIBUTED SOURCE OR AN
ISOTROPIC SHELL SOURCE ON THE OUTER BOUNDARY.

167 FLARE	 FLARE IS AN INEXPENSIVE
CALCULATIONAL METHOD TO DETERMINE CORE REACTIVITY AND CORE POWER
DISTRIBUTION. A SCOPING CALCULATION OF THIS TYPE IS VALUABLE IN
APPRAISING THE PHYSICS CHARACTERISTICS OF PLANNED TEST MODES OF
OPERATION SO THAT DETAILED ANALYSIS CAN BE RESERVED FOR THOSE
CORE CALCULATIONS OF GREATER INTEREST FROM EITHER A TECHNICIAN OR
SAFETY STANDPOINT.

173 2OF	 2DF IS A TWO-DIMENSIONAL
muLTIGRUuP PROGRAM WRITTEN IN FORTRAN FOR SOLVING THE NEUTRON
TRANSPORT EQUATION USING THE SN METHOD. THE PROGRAM CAN
DETERMINE THE REAL OR ADJCINT SOLUTION FOR X-Y, R-Z, OR R-THETA
GEOMETRY. ISOTROPIC OR A FORM OF LINEAR ANISOTROPIC SCATTERING
MAY BE CONSIDERED. VARIOUS BOUNDARY CONDITIONS ARE ALLOWED. THE
PROGRAM ALSO CONTAINS A NUMBER OF SEARCH OPTIONS WHEREBY ONE CAN
VARY DIMENSIONS OR CONCENTRATIONS TC ARRIVE AT A PREDETERMINED
EIGENVALUE. A DISTRIBUTEC SOURCE ma y BE SPECIFIED. A LIBRARY OF
CROSS SECTIONS IS AVAILABLE ON MAGNETIC TAPE. CROSS SECTIONS MAY
BE READ FROM THE LIBRAR y TAPE AND/OR FROM CARDS.

192 2DxYL	 THE 2DxY PROGRAM (ACC
ABSTRACT 181 HAS BEEN CONVERTED FROM FLOCO TO FORTRAN 63 FOR USE
ON THE CDC1604 WITH CHANGES TO PERMIT THE INCLUSION OF FIXED
SOURCE TERMS FROM TOO - TERMS REPRESENTING THE EFFECTIVE NET LOSS
PER UNIT VOLUME DUE TO AXIAL LEAKAGE. IN THIS MANNER, A THREE-
DIMENSIONAL FLUX SYNTHESIS CODE IS ACHIEVED.

199 TOP	 TOP IS A TWO-DIMENSIONAL
LINEAR PERTURBATION THEORY CODE WHICH CALCULATES REACTIVITY
COEFFICIENTS, PROMPT NEUTRON LIFETIMES, AND EFFECTIVE
DELAYED FRACTIONS USING FLUXES FROM TDC CYLINDRICAL (R-Z) OR
RECTANGULAR (X- y ) GEOMETRY.
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209 DTE4 THE LINEAR, TIME-INDEPENDENT,
BOLTZMANN EQUATION FOR PARTICLE TRANSPORT IS SOLVED FOR THE ENERGY
SPACE, AND ANGULAR DEPENDENCE OF THE PARTICLE DISTRIPUTION IN ONE-
DIMENSIONAL SLABS, CYLINDERS, AND SPHERES. INDEPENDENT SOURCE
OR EIGENVALUE (MULTIPLICATION, TIME-ABSORPTION. ELEMENT
CONCENTRATION, ZONE THICKNESS OR SYSTEM DIMENSION) PROBLEMS ARE
SOLVED SUBJECT TO VACUUM, REFLECTIVE, OR PERIODIC BOUNDARY
CONDITIONS. A COMPLETE ENERGY-TRANSFER SCATTERING MATRIX IS
ALLOWED FOR EACH LEGENDRE COMPONENT CF THE SCATTERING CROSS SEC-
TION MATRICES.

211 MGDSN, MANY GROUP DSN	 mGDSN IS A MODIFICATION
OF DSN, THE ONE-DIMENSIONAL THEORY CODE DESIGNED TO ACCOMMODATE
100 GROUP ISOTROPIC MATERIAL CROSS SECTION DATA TAPES PREPARED BY
CSP1 AND CSP2A.

212 VARI-QUIR	 THE TIME-DEPENDENT, MULTI-
GROUP, TWO-DIMENSIONAL NEUTRON DIFFUSION EQUATIONS ARE SOLVED IN
X-Y OR R-Z GEOMETRY.

220 GASP2	 GASP2 CALCULATES THE ONE-
DIMENSIONAL DISTRIBUTION OF FISSILE AND FERTILE MATERIALS IN A
NUCLEAR REACTOR WHICH WILL YIELD ANY DESIRED POWER DISTRIBUTION
AND APPROXIMATELY RETAIN THIS DESIRED POWER DISTRIBUTION DURING
THE BURNuP HISTORY OF THE REACTOR CORE. A POISON AND POISON DIS-
TRIBUTION SEARCH FOR A DESIRED MULTIPLICATION ANC MINIMUM POWER
DISTRIBUTION PERTURBATION CAN ALSO BE PERFQRMED.

222 GAMBLE4/GAMBLE5	 THE HOMOGENEOUS 2-DIMENSIONAL
MuLTIGROUP DIFFUSION THEORY EQUATIONS WITH ARBITRARY GROUP-TO-
GROUP SCATTERING AND ARBITRARY FISS1CN TRANSFER ARE SOLVED FoR
HETEROGENEOUS ASSEMBLIES IN X-Y AND R-Z GEOMETRY. HOMOGENEOUS
LOGARITHMIC BOUNDARY CONDITIONS ARE USED AT THE OUTER SURFACE OF
THE ASSEMBLY AND AT THE SURFACE CF NCN-DIFFUSION REGIONS. THE
RESULTS INCLUDE THE GROUP AND POINT DEPENDENT NEUTRON FLUXES, THF
POWER DISTRIBUTION, THE NEUTRON MULTIPLICATION FACTOR (K-EFFEC-
TIVE), AND A DETAILED NEUTRON BALANCE.

225 TEMCO	 TEMCC COMPUTES REACTOR

TEMPERATURE COEFFICIENTS.
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241 HFN	 HEN SOLVES THE HOMOGENEOUS OR
INHOMOGENEOUS ONE-DIMENSIONAL MULTIGRnUP DIFFUSION EQUATION FOR IT
LOWEST EIGENVALUE AND THE CORRESPONDING DIRECT AND/OR ADJOINT
EIGENVECTORS. INHOMOGENEOUS BOUNDARY CONDITIONS AND A FLEXIBLE
SCATTER-TRANSFER MATRIX STRUCTURE ARE INCLUDED. OPTIONAL CAL-
CULATIONS INCLUDE CRITICALITY SEARCHES, DETECTOR ACTIVATION
TRAVERSES, AND INTEGRALS FCR PERTUREATION THEORY ANALYSIS.

262 MACHI	 MACHI PERFORMS ONE-DIMENSION-
AL MULTIGROUP DIFFUSION SOLUTIONS AND ASSOCIATED CALCULATIONS,
INCLUDING CRITICALITY SEARCHES, PERTURBATION, REACTION SUMMARY,
BETA EFFECTIVE, GROUP COLLAPSING, AND PCINTWISE REACTION RATES AND
RATIOS. SEVERAL CARD DUMPS OF COMPUTED DATA ARE AVAILABLE ON
OPTION.

264 VARI-QUIR3	 THE STEADY-STATE, MULTIGROUP,
TWO-DIMENSIONAL NEUTRON DIFFUSION ECUAT IONS ARE SOLVED IN X-Y,
R-Z, AND R-THETA GEOMETRY.

270 CAESAR4/LIBLST	 CAESAR4 SOLVES THE ONE-
DIMENSIONAL, MULTIGROUP DIF FUSION EQUATIONS IN ANY OF THREE GEOME-
TRIES AND PROVIDES A WIDE CHOICE OF BOUNDARY CONDITIONS, CRITI-
CALITY SEARCHES, EDITS AND OTHER AUXILIARY COMPUTATIONS.

287 BISYN	 BISYN SOLVES THE TWO-DIMEN-
SIONAL MULTIGROUP NEUTRON DIFFUSION EQUATIONS IN X-Y OR R-Z GEOME-
TRY USING A NONITERATIVE SYNTHESIS METHOD. THIS APPROACH IS CE-
SIGNED TO GREATLY REDUCE THE COMPUTER COST OF RUNNING TWO-DIMEN-
SIONAL MULTIGROUP PROBLEMS AT THE RISK CF SCME LOSS IN ACCURACY
OF THE DETAILED FLUX DISTRIBUTION.

288 SNARG-ID	 THE PROGRAM IS DESIGNED TO
SOLVE THE ONE-DIMENSIONAL NEUTRON TRANSPORT EQUATIONS. SNARG-ID
IS WRITTEN FOR THE SOLUTION OF ONE-CIMENSICNAL PROBLEMS USING THE
ORDER N = 2. 4, 6, 8, 12, 16, OR 32, AND APPLICABLE TO PLANE,
CYLINDRICAL AND SPHERICAL GEOMETRIES. THE REAL OR ADJOINT SOLU-
TION MAY BE CALCULATED AND HOMOGENEOUS OR INHOMOGENEOUS PROBLEMS
MAY BE SOLVED. FOUR CRITICALITY SEARCH OPTIONS ARE PROVIDED FOR
WHICH A FIXED KEFF OR ALPHA, INVERSE PERIOD, VALUE MAY BE SPECI-
FIED RATHER THAN THE CRITICALITY VALUE, KEFF = I. EITHER OF TWO
INHOMOGENEOUS SOLUTIONS MAY BE OBTAINED (SHELL OR DISTRIBUTED
SOURCE CALCULATIONS). LINEAR ANISOTROPIC COMPONENTS OF BOTH THE
SHELL SOURCE AND THE SCATTERING CROSS SECTIONS MAY BE INCLUDED.
FISSION SPECTRUM MATRICES ARE ALLOWED AS BOTH MATERIAL-DEPENDENT
AND INCIDENT NEUTRON ENERGY-DEPENDENT FUNCTIONS.
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304 PERT4	 PERT4 COMPUTES REACTIVITY
COEFFICIENT TRAVERSES IN X-Y, R-2, CR R-THETA GECMETRY USING THE
FIRST-ORDER PERTURBATION EQUATIONS IN THE DIFFUSION APPRCXIMATION.
FLUX AND ADJOIN' INPUT CAN RE TAKEN DIRECTLY FROM 2-C CALCULATIONS
OR SYNTHESIZED FROM RADIAL AND AXIAL 1-C CALCULATIONS. THE CODE
CAN ALSO BE USED TO COMPUTE ACTIVITY TRAVERSES FOR ANY CROSS SEC-
TION OF ANY MATERIAL, THE NEUTRON GENERATION TIME, AND THE EFFEC-
TIVE DELAYED NEUTRON FRACTICN.

312 TOSN	 THE LINEAR, TIMF-INCEPENDFNT,
BOLTZMANN EQUATION IS SOLVED FOR THE ENERGY, SPACE, ANC ANGULAR
DEPENDENCE OF THE NEUTRON DISTRIBUTICN IN ONE-DIMENSIONAL SLABS,
CYLINDERS OR SPHERES OR IN TWO-DIMENSIONAL X-Y OR R-Z GECmETRY.
FIXED SOURCE OR MULTIPLICATION FACTOR IADJOINT OR FLUX/ PROBLEMS
ARE SOLVED SUBJECT TO VACUUM, PLANE REFLECTIVE, ISOTROPIC REFLEC-
TIVE OR 180 DEGREE ROTATIONALLY SYMMETRIC BCUNDARY CONDITIONS. A
COMPLETE ENERGY TRANSFER SCATTERING MATRIX IS ALLOWEC FOR EACH
LEGENDRE COMPONENT OF SCATTERING CRCSS SECTION MATRICES THROUGH
Pl.

319 GASP?	 GASP? CALCULATES THE ONE DI-
MENSIONAL DISTRIBUTION OF FISSILE AND FERTILE MATERIALS IN A
NUCLEAR REACTOR WHICH WILL YIELD ANY DESIREC POWER DISTRIBUTION
DURING THE BURNUP HISTORY OF THE REACTOR CORE. A POISON AND POI-
SON DISTRIBUTION SEARCH FOR A DESIRED MULTIPLICATION AND MINIMUM
POWER DISTRIBUTION PERTURBATION CAN ALSC BE PERFORMED.

320 TEMC07
	

TEMC07 COMPUTES REACTOR TEN-
PERATURE COEFFICIENTS.

342 M0648 M0648 SCLVES THE ONE-DIMEN-
SIONAL SLAB TRANSPORT PROBLEM WITH SLOWING DOWN FOR AN ARBITRARY
SPATIAL EXTERNAL SOURCE AND ARBITRARY SCATTERING.

358 TWOTRAN2	 TWCTRAN2 SOLVES THE TWO-
DIMENSIONAL MULTIGROUP TRANSPORT EQUATION IN (X,Y), (R.THETA), AND
IR,Z/ GEOMETRIES. BOTH REGULAR AND ADJOINT, INHOMOGENEOUS AND
HOMOGENEOUS IKEFF AND EIGENVALUE SEARCHES/ PROBLEMS SUBJECT TO
VACUUM, REFLECTIVE, PERIODIC, WHITE OR INPUT-SPECIFIED BOUNDARY
FLUX CONDITIONS ARE SOLVEC. GENERAL ANISGTROPIC SCATTERING IS
ALLOWED AND ANISOTROPIC INHOMOGENEOLS SOURCES ARE PERMITTED.
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380 GATT	 GATT IS A THREE-DIMENSIONAL
FEW-GROUP NEUTRON DIFFUSION THEORY PROGRAM FOR CALCULATING THE
DETAILED SPATIAL FLUX AND POWER DISTRIBUTION FOR REACTORS WITH
HEXAGONAL CORE CONFIGURATION. THE PROGRAM USES A UNIFORM TRI-
ANGULAR MESH IN THE HORIZONTAL MESH PLANES AND ASSUMES A RELA-
TIVELY SIMPLE REGION STRUCTURE IN THE AXIAL DIRECTION. IT WAS
DESIGNED TO REPRESENT THE SPECIAL PATCH-TYPE CORE STRUCTURE OF THE
HTGR REACTOR AS CLOSELY AS POSSIBLE.

398 BE21	 BE21 SOLVES THE FEW-GROUP
DISCRETE ORDINATES EQUATIONS IN SLAB GEOMETRY. EITHER HOMOGENEOUS
OR INHOMOGENEOUS PROBLEMS CAN BE SOLVED.

401 GAMTRI	 THE HOMOGENEOUS TWO-DIMEN-
SIONAL MULTIGROUP DIFFUSION THEORY EQUATIONS WITH ARBITRARY GROUP-
TO-GROUP SCATTERING AND ARBITRARY FISSION TRANSFER ARE SOLVED FOR
HETEROGENEOUS ASSEMBLIES IN (UNIFORM MESH) TRIANGULAR GEOMETRY.
HOMOGENEOUS LOGARITHMIC BOUNDARY CONDITIONS ARE USED AT THE OUTER
SURFACE OF NON-DIFFUSION REGIONS. THE RESULTS INCLUDE THE GROUP
AND POINT-DEPENDENT NEUTRON FLUXES, THE POWER DISTRIBUTION, THE
NEUTRON MULTIPLICATION FACTOR, AND A DETAILED NEUTRON BALANCE.

430 GAZE2	 GAZE2 IS A CNE-DIMENSIONAL,
MULTIGROUP, NEUTRON DIFFUSION THEORY PROGRAM. IT INCLUDES ALL
FOUR OF THE STANDARD ONE-DIMENSIONAL GECMETRIES - SLAB, SPHERE,
RADIAL CYLINDER, AND AXIAL CYLINDER, THE LAST OF WHICH IS IDENTI-
CAL TO SLAB GEOMETRY EXCEPT WHEN THE ZOOM ALBEDO-TYPE TRANSVERSE
BOUNDARY CONDITION IS USED.

450 KENO/KENO2	 KENO IS A MULTIGROUP MONTE
CARLO CRITICALITY CODE CONTAINING 4 SPECIAL GECMETRY PACKAGE WHICH
ALLOWS EASY DESCRIPTION OF SYSTEMS COMPOSED OF CYLINDERS, SPHERES,
AND CUBUIDS (RECTANGULAR PARALLELEPIPEDS) ARRANGED IN ANY ORDER
WITH ONLY ONE RESTRICTION (EACH GEOMETRICAL REGION MUST BE
DESCRIBED AS COMPLETELY ENCLOSING ALL REGICNS INTERIOR TO IT).
FOR SYSTEMS NOT DESCRIBABLE USING THIS SPECIAL GECMETRY PACKAGE,
THE PROGRAM CAN USE THE GENERALIZED GEOMETRY PACKAGE (GEOM)
DEVELOPED FOR THE 05R MONTE CARLO CCCE. IT ALLOWS ANY SYSTEM THAT
CAN BE DESCRIBED BY A COLLECTION OF PLANES AND/OR QUADRATIC
SURFACES, ARBITRARILY ORIENTED AND INTERSECTING IN ARBITRARY
FASHION. RECTANGULAR ARRAYS OF FISSILE UNITS ARE ALIOWEC WITH OR
WITHOUT EXTERNAL REFLECTOR REGIONS. OUTPUT FROM KENO CONSISTS CF
KEFF FOR THE SYSTEM PLUS AN ESTIMATE OF ITS STANDARD DEVIATION AND
THE LEAKAGE, A8SURPTION, AND FISSIONS FOR EACH ENERGY GROUP PLUS
THE TOTALS FOR ALL GROUPS-. FLUX AS A FUNCTION OF ENERGY GROUP AND
REGION AND FISSION DENSITIES AS A FUNCTION CF REGION ARE OPTIONAL
OUTPUT.
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459 0012OB	 0012DB SOLVES BOTH THE MULTI —
GROUP DISCRETE ORDINATES TRANSPCRT THEORY ANC THE MULTIGROUP DIF-
FUSION THEORY EQUATIONS IN TWO DIMENSIONS. ANISOTROPIC SCATTERING
OF ANY ORDER LEGENDRE EXPANSION IS ALLCWED IN THE TRANSPORT THEORY
OPTION. ANISOTROPIC SCATTERING IN THE DIFFUSION THEORY CPTION IS
TREATED WITH THE TRANSPORT APPROXIMATION, USING THE PI SCATTERING
MATRIX, WHEN PROVIDED, TO CALCULATE THE TRANSPORT CROSS SECTION.
CPTIONS INCLUDE SOLUTIONS IN (X,Y), (R,Z), (R,THETA), AND, IN THE
DIFFUSION THEORY OPTION, TRIANGULAR GEOMETRIES. BOTH DIRECT AND
ADJOINT FLUXES MAY BE COMPUTED FOR FIXED VCIUME—DISTRIBUTED
SOURCE, MULTIPLICATION CONSTANT ITERATION, TIME ABSORPTION ITrRA-
TION, CONCENTRATION SEARCH, ZONE THICKNESS SEARCF, AND FIXED
BOUNDARY SOURCE PROBLEMS. IN ADDITICN TO THE FIXED BOUNDARY
SOURCE PROBLEM, OPT ICNS INCLUDE VACUUM, REFLECTION, PERIODIC AND
WHITE BOUNDARY CONDITIONS. CROSS SECTICNS MAY BE ENTERED FROM
CARDS OR FROM TAPE IN THE DTF FORMAT. ACTIVITIES FOR ANY MATERIAL
IN THE SYSTEM MAY BE OUTPUT BY INTERVAL (OPTIONAL) ANC ZONE.
OTHER OUTPUT INCLUDES THE INTERVAL FLUXES AND SOURCES ANC A REAC-
TION SUMMARY TABLE FOR EACH ZONE ANC FOR THE SYSTEM.

510 VIMI/VIMIX	 VIM1 IS A MONTE cARLn CODE
DESIGNED FOR THE ANALYSIS OF FAST CRITICAL EXPERIMENTS. IT HAS
BEEN EXPRESSLY PREPARED FOR THE ANALYSIS OF FAST CRITICAL
ASSEMBLIES OF THE PLATE — DRAWER TYPE SUCH AS IPPF, ZPR-3, AND
ZEBRA. THE LIBRARY USES POINT CROSS SECTICK DATA, RATHER THAN
MULTIGROUP CONSTANTS.

513 TESS	 TESS 'SOLVES THE TRANSPCRT
EQUATION IN SLAB AND SPHERICAL GEOMETRY USING THE DOUBLE—SN
APPROXIMATION FOR SLAB GECMETRY.
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523 ESP	 ESP IS A GENERAL-PURPOSE
MONTE CARLO REACTOR ANALYSIS CODE. IT COVERS THE COMPLETE ENERGY
RANGE OF INTEREST IN REACTOR CALCULATIONS AND IS DESIGNED FOR BOTH
EIGENVALUE AND FIXED SOURCE REACTOR AND REACTOR CELL CALCULATIONS.
BASIC DATA ARE ACCEPTED ONLY IN THE VERSION I, II, AND III ENDF/B
FORMAT. IN ADDITION TO SMOOTH DATA, THE CROSS SECTION PREPARATION
INCLUDES A DETAILED TREATMENT OF RESOLVED AND UNRESOLVED RESO-
NANCES AND THE FREE GAS AND S(ALPHA,BETA) THERMAL MODELS. THE
COLLISION AND SOURCE ROUTINES UTILIZE THE ENDF/B NONELASTIC
SECONDARY DISTRIBUTIONS, THE ANISOTRCPIC SCATTERING DATA, AND THE
FISSION SPECTRA. THE ENERGY RANGE MAY BE DIVIDED INTO AS MANY AS
25,000 INTERVALS, AND OVER EACH INTERVAL THE APPROPRIATELY
AVERAGED CROSS SECTIONS ARE USED AS CONSTANT POINT-ENERGY VALUES.
A GENERAL THREE-DIMENSIONAL GEOMETRY DESCRIPTION IS AVAILABLE, AS
WELL AS SEVERAL SPECIALIZED GEOMETRIES. USE OF FIXED-SOURCE
OPTIONS ALLOWS CALCULATIONS ON NON-MULTIPLYING SYSTEMS. A STEADY-
STATE ANALYSIS OF NEUTRON HISTORIES IS PERFORMED IN COMPUTER CORE
FOR SUCH QUANTITIES AS NEUTRCN FLUXES, REACTION RATES, AND CROSS
SECTIONS, AVERAGED OVER ARBITRARY ENERGY AND SPATIAL REGIONS.

573 TWOTRAN-PNVW	 TWCTRAK-PNVW SOLVES TWO-
DIMENSIONAL PARTICLE TRANSPORT PROBLEMS FOR X-Y, R-2, AND P-THETA
GEOMETRIES. BOTH DIRECT AND ADJCINT, HOMOGENEOUS IKEFF OR PARA-
METRIC EIGENVALUE SEARCHES/ OR INHOMOGENEOUS TIME-INDEPENDENT
PROBLEMS ARE SOLVED SUBJECT TO VACUUM, REFLECTIVE, PERIODIC OR
INPUT SPECIFICATION OF BOUNDARY FLUX CONDITICNS. BOTH ANISOTROPIC
INHOMOGENEOUS PROBLEMS AND GENERAL AN ISOTROPIC SCATTERING PROBLEMS
ARE TREATED.

582 MONA	 MONA SCLVES THE MULTIGROUP,
ONE-DIMENSIONAL NEUTRON DIFFUSION EQUATIONS IN SLAB, CYLIN-
DRICAL, UR SPHERICAL GEOMETRY FOR EITHER THE DIRECT OR ADJOINT
FLUX. BOUNDARY SOURCES AND SPATIALLY DEPENDENT VOLUME SOURCES
CAN BE GROUP DEPENDENT. MULTIPLE THERMAL GROUPS ARE ALLOWED.

585 TRIAL	 TRIAL CARRIES OUT A SIMPLE
LINKING OF SEVERAL TWO-DI M ENSIONAL, MULTIGPOUP NEUTRON (DIRECT OR
ADJOINT) FLUX SETS TO GIVE A THREE-DIMENSIONAL REPRESENTATION.

608 TRIPLET	 TRIPLET SOLVES THE TWO-DIMEN-
SIONAL MULTIGROUP TRANSPORT EQUATION IN PLANAR GEOMETRIES USING A
REGULAR TRIANGULAR MESH. REGULAR AND ADJOINT, INHOMOGENEOUS AND
HOMOGENEOUS (KEFF AND EIGENVALUE SEARCHES) PRCBLEMS SUBJECT TO
VACUUM, REFLECTIVE OR SOURCE BOUNDARY CONDITIONS ARE SOLVED.
GENERAL ANISOTROPIC SCATTERING IS ALLOWED AND ANISOTROPIC DIS-
TRIBUTED SOURCES ARE PERMITTED.
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55 AIMFIRE	 THIS PROGRAM WAS DESIGNED TO
COMPARE THE COSTS OF VARIOUS FUEL CYCLES. THE PROGRAM CONTAINS
A LIBRARY OF FAST AND THERMAL MICROSCOPIC CROSS SECTIONS, DECAY
CONSTANTS, AND FISSION YIELDS FOR 50 ISOTOPES. THE PRESENT
VERSION IS USED TO INVESTIGATE THE ECCNCmICS OF URANIUM FUEL SYS-
TEMS.

58 SIZZLE	 SIZZLE SOLVES THE ONE-DIMEN-
SIONAL, OR MULTIGROUP BuRNuP PROBLEM IN THE DIFFUSION THEORY
APPROXIMATION FOR FAST INTERMEDIATE REACTORS. AFTER THE INITIAL
CALCULATION AT T=0, AVERAGE CROSS SECTIONS ARE COMPUTED FOR FUR-
THER CALCULATIONS USING ONE TO SIX ENERGY GROUPS. CRITICALITY
MAY BE MAINTAINED BY USE OF A CONCENTRATION SEARCH. THE CONCEN-
TRATICN OF THE VARIOUS ISOTOPES IS PERMITTED TO VARY ONLY FROM
REGION-TO-REGION. CHAINS INCLUDED ARE 1H232, 0238, AND A FIS-
SION PRODUCT POISON CHAIN.

99 DUO DIMENSIONAL BURNOUT (DOB) THE FIVE-GROUP, TwO-DImEN-
SIONAL, NEUTRON DIFFUSION EQUATIONS IN CYLINDRICAL GEOMETRY ARE
SOLVED WITH BURNOUT OPTIONS AND CONTROL ROD SEARCH OPTIONS.

117 FEVER	 FEVER PERFORMS ONE-DIMEN-
SIONAL FEW-GROUP DEPLETION CALCULATIONS. OPTIONS ARE AVAIlARLF TO
ADJUST CONTROL POISONS IN VARIOUS REGIONS CF THE REACTOF, SELF-
SHIELDING OF LUMPED POISONS, AND TO CALCULATE HOT MAXIMUM AND cup
SHUT-DOWN MULTIPLICATION.

134 NUCY	 THE CALCULATION OF NUCLIDE
CONCENTRATIONS AT A POINT IN A REACTCR AT SUCCESSIVE TIME INTFR-
VALS, WITH EXPOSURE TO A TWO-GROUP NEUTRON FLUX. INFINITE SYSTEM
CRITICALITY IS CALCOLATEC.
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146 NPRFCCP	 NUCLEAR FUEL CYCLE COSTS IN
DCLLARS PER YEAR (S/YR), AND IN MILLS PER KILOWATT-HOUR (MILLS/
KWHR) ARE COMPUTED AND TABULATED FOR EACH REGION OF A MULTIREGION
REACTOR CORE, ON THE BASIS OF AEC-LEASED NUCLEAR FUEL MATERIAL AND
OF PRIVATELY-OWNED NUCLEAR FUEL MATERIAL. FUEL CYCLE COSTS ARE
COMPUTED SEPARATELY FOR EACH REGION OR ZONE, FOR CORE DESIGNS CF
ANY CONFIGURATION OR COMBINATION OF MATERIAL DEPLETION OR ENRICHED
URANIUM FUEL OR OTHER SPECIAL NUCLEAR MATERIAL. PRINTED OUTPUT OF
THE PROGRAM INCLUDES (A) DETAILED FUEL CYCLE COSTS FOR EACH ZONE
IN TABULAR FORM, FOR AEC-LEASED AND PRIVATELY-OWNED NUCLEAR FUEL
MATERIAL, RESPECTIVELY, (B) A SUMMARY TABULATION OF NUCLEAR FUEL
COSTS FOR ALL REGIONS OF THE COMPLETE CORE, INCLUDING FIXED
CHARGES ON WORKING CAPITAL REQUIRED FCR CORE FABRICATION AND FOR
NUCLEAR FUEL MATERIAL, (C) A SUMMARY TABULATION OF CERTAIN
COMPUTED PERFORMANCE AND ECONOMIC DATA, VIZ., AVERAGE RESIDENCE
TIME, ANNUAL FUEL THROUGHPUT, UNIT ELECTRICAL ENERGY YIELD, ANNUAL
POWER GENERATION, AND CORE FABRICATION COSTS, AND (D) A TABULATION
OF ALL INPUT DATA FOR ALL REGIONS. THE PRINTING OF DATA DESCRIBED
IN (A) AND (0) ABOVE IS OPTIONAL WITH PROGRAM USE.

179 ISOTOPES	 THIS PROGRAM CAN BE USED TO
CALCULATE FOR ANY NEUTRON FLUX THE OPTIMUM TIME OF IRRADIATION
FOR MAXIMUM YIELD, THE SPECIFIC ACTIVITY OF THE PRODUCT ISOTOPE
IN CURIES PER GRAM OF TARGET MATERIAL, AND THE COMBINED SPECIFIC
ACTIVITY OF THE TARGET AND PRODUCT ISOTOPES. THE PRODUCT ISOTOPE
MAY BE PRODUCED BY ANY SIMPLE REACT1CN SUCH AS (N,GAMMA), (NtP)t
(N1,2N), ETC., OR IT MAY BE PRODUCED BY DECAY OF A PARENT ISOTCPE.

180 ISOCRUNCH	 ISOCRUNCH CAN BE USED TO
COMPUTE THE AMOUNT OF EACH ISOTOPE IN A REACTION AND DECAY CHAIN
FOR ANY SPECIFIED NEUTRON FLUX AND TIME, IC SUM THE CONTRIBUTIONS
CF VARIOUS CHAINS TO THE SAME ISOTOPE, TO GRAPH ON AN ASSOCIATED
ELECTROPLOTTER OR CALCCMP THE YIELD CF AN ISOTOPE VS. TIME FOR A
GIVEN FLUX, AND TO FIND THE OPTIMUM TIME FOR MAXIMUM YIELD OF
AN ISOTOPE IN A CHAIN. THE PROGRAM DOES NOT TAKE INTO ACCOUNT
THE SELF-SHIELDING OF A TARGET IN A REACTOR OR THE DEPENDENCE
OF REACTION CROSS SECTIONS ON NEUTRCN ENERGY WHICH CAN BE HANDLED
BY ADJUSTING THE INPUT DATA.

221 RELOAD FEVER	 A FEW-GROUP, 1-0 DEPLETION
CALCULATION WHICH ALLOWS FUEL IN VARIOUS STAGES CF IRRADIATION TO
BE HOMOGENIZED INTO THE SAME REGION FOR PURPOSES OF THE DIFFUSION
CALCULATION BUT FOLLOWS THE DEPLETION OF EACH OF THE SUB-REGIONS
SEPARATELY. THE CALCULATION MAY BE INTERRUPTED PERIOCICALLY FOR
REFUELING ONE OR MORE REGIONS. RECYCLING IS OPTIONAL AND THERE IS
NC LIMIT TO THE NUMBER OF REFUELINGS WHICH PAY BE PERFORMED. A
CONTROL POISON SEARCH IS AVAILABLE AND CONCENTRATION DEPENDENT
SELF-SHIELDING FACTORS MAY PE APPLIED TO ONE LUMPED POISON.
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223 REVISED GAD	 THIS INFINITE-MEDIUM DEPLE-
TION PROGRAM PERFORMS FUEL CYCLE CALCULATIONS ON REACTORS EMPLOY-
ING PARTIAL REFUELING. THE BURN-UP OF UP TO 12 DISCRETE FUEL
COMPOSITIONS (REGIONS OR STAGES OF IRRADIATION) MAY RE FOLLOWED
SIMULTANEOUSLY. THE BURN-UP CALCULATION MAY BE INTERRUPTED
PERIODICALLY TO REMOVE THE CONTENTS AND TO REFUEL ONE OR MORE
REGIONS. FUEL MAY BE PARTIALLY OR COMPLETELY RECYCLED.

224 WAMPUM	 THIS PROGRAM CALCULATES FUEL
CYCLE COSTS ON A DETAILED BASIS, USING RESULTS OF NUCLEAR
DEPLETION CALCULATIONS AND CERTAIN SPECIFIEC ECONOMICS
ASSUMPTIONS. THE PURPOSE IS TO PROVIDE A MEASURE OF PERFORMANCE
FOR COMPARING OR OPTIMIZING FUEL CYCLES AND ASSOCIATED REACTOR
CORE AND FUEL ELEMENT CHARACTERISTICS.

226 OPUS	 THE CCU GENERATES A FLOW
NETWORK EQUIVALENT TO A GAS-COOLED NUCLEAR POWER PLANT OF
SPECIFIED ELECTRICAL OUTPUT (IN THE RANGE OF 100 TO 1000 MW)
ACCORDING TO INPUT DATA AND PROGRAMMED RULES, PPCCEEDS TO
EVALUATE THE PLANT PERFORMANCE AND PRICE OF THE TURBOGENERATOR
SET (ACCORDIN; TO GENERAL ELECTRIC PRICE DATA), AND PRINTS AS
A RESULT A CODED LIST OF ALL PLANT COMPONENTS AND A DETAILED
PERFORMANCE MAP.

227 STMGEN	 STmGEN CAN BF USED IN A PLANT
OPTIMIZATION PROGRAM.	 THIS CODE DETERMINES THE AREA OF EACH
SECTION OF A STEAM GENERATOR REQUIRED TO SATISFY THE DESIGN
CONDITIONS OF HEAT TRANSFER, PRESSURE DROP SANDMAXIMUM TURF
TEMPERATURE CONSTRAINTS. THE COST CF THE GENERATOR IS COmPuTEO AS
A FUNCTION OF THE TOTAL HEAT TRANSFER AREA, THE NON-PRODUCTIVE
TUBE LENGTH REQUIRED TO CONNECT THE HEADERS, PLUS THE COST OF THE
HE

231 RAD2	 THIS PROGRAM CALCULATES
THE FISSION PRODUCT ACTIVITY DISTRIBUTIONS IN A HIGH TEMPERATURE
GAS-COOLED REACTOR SYSTEM.

240 ASSAULT	 muLTICROUP,TwO-DIMENSIONAL
REACTOR DEPLETION. GIVEN NUCLIDE CONCENTRATIONS AND MICROSCOPIC
CRISS SECTIONS, THE STEADY-STATE MULTIREGION, MuLTIGROUP
DIFFUSION EQUATIONS ARE SOLVED IN ONE OR Two DIMENSIONS OVER A
F INITE-DIFFERENCE SYSTEM OF MESH POINTS. 	 THE CALCULATED NEUTRON

FLUKES ARE THEN USED TO DETERMINE NUCLIDE CONCENTRATIONS AFTER A
SP ECIFIED PERIOD OF EXPOSURE. THESE CALCULATIONS APE REPEATED
FOR A SPECIFIED NUMBER OF TIME-STEPS.
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260 GARGOYLE	 GARGOYLE IS AN INFINITE-
MEDIUM DEPLETION CODE FOR FUEL CYCLE CALCULATIONS ON REACTORS
EMPLOYING PARTIAL REFUELING. THE BURNUP OF UP TO 12 DISCRETE FUEL
COMPOSITIONS (REGIONS OR STAGES CF IRRADIATICN) MAY BE FOLLOWED
SIMULTANEOUSLY. THE BURNUP CALCULATION MAY BE INTERRUPTED PERI-
ODICALLY TO REMJVE THE CONTENTS OF AND TO REFUEL ONE OR MORE
REGIONS. FUEL MAY BE COMPLETELY OR PARTIALLY RECYCLED. A CONTROL
POISON SEARCH MAY BE PERFORMED AT EACH TIME-STEP. FEED FUEL
SEARCHES ARE PERMITTED AT THE END OF EACH PUPNUP CYCLE BEFORE
REFUELING. CONCENTRATION DEPENDENT SELF-SHIELDING FACTORS MAY BE
APPLIED TU ANY NUCLIDE EXCEPT MODERATORS. THE NUCLICE SCHEME
EMPLOYED, ALTHOUGH NOT COMPLETELY GENERAL, IS FLEXIBLE.

269 DTF-BURN	 DTF-9URN IS A ONE-DIMEN-
SIONAL, MULTIGROUP BURNUP CODE BASED ON TRANSPORT THEORY. A CIF-
FERENT TYPE OF EIGENVALUE CALCULATION (MULTIPLICATION, PERIOD,
NUCLIDE CONCENTRATION, ICNE THICKNESS, CR SYSTEM DIMENSION) CAN
BE PERFORMED AT THE BEGINNING OF EACH OF A SPECIFIED SET OF TIME-
STEPS. THIS FEATURE PERMITS THE SIMULATION, IN A SINGLE PROBLEM
RUN, OF A SYSTEM IN WHICH VARICUS CCNTRCL METHOCS ARE USED AS A
FUNCTION OF TIME. THE CONCENTRATION OF THE VARIOUS NUCLIDES IS
PERMITTED TO VARY FROM REGION-TO-REGION OR POINT-BY-POINT.
NUCLIDES CONSIDERED ARE U235, U236, U238, NP239, P0239, PU240,
P0241, PU242, AND FP, A PSEUDO FISSION PRODUCT PAIR.

275 PDQ7	 PDQ7 SOLVES FEW-GROUP NEUTRON
DIFFUSION-DEPLETION PROBLEMS IN ONE, TWO, AND THREE DIMENSIONS.
ADJOINT SOLUTIONS ARE ALSO AVAILABLE AND TWC OVERLAPPING THERMAL
GROUPS MAY BE USED IN ONE AND TWO-DIMENSIONAL PROBLEMS. EITHER
POINTWISE OR REGIONWISE DEPLETION MAY BE PERFORMED USING THE HAR-
MONY DEPLETION SYSTEM. THE GEOMETRY MAY BE RECTANGULAR, CYLINDRI-
CAL, OR SPHERICAL IN ONE DIMENSION, RECTANGULAR, CYLINDRICAL, OR
HEXAGONAL IN TWO DIMENSIONS, AND RECTANGULAR OR HEXAGONAL IN THREE
DIMENSIONS. ALL GEOMETRIES PROVIDE FOR VARIABLE MESH SPACING IN
ALL DIMENSIONS. ZERO FLUX, ZERC CURRENT, AND ROTATIONAL SYMMETRY
BOUNDARY CONDITIONS ARE AVAILABLE, AND BOUNDARY VALUE PROBLEMS MAY
BE SOLVED BY SPECIFYING THE FLUX VALUES ON ONE OR MORE BOUNDARIES.
THE BETTIS REVISED PDQ7 MAY BE USED TO ALSO SOLVE ADDITIVE FAST-
SOURCE AND SIMPLIFIED PL PROBLEMS AS WELL AS THE THREE-DIMENSIONAL
SYNTHESIS EIGENVALUE PROBLEM. CONTROL SEARCHES, THERMAL FEEDBACK,
AND XENON FEEDBACK ARE OPTIONAL. THE 18M360 ANC VERSION CAN BE
USED TO SOLVE THREE-DIMENSIONAL SYNTHESIS PROBLEMS.
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301 FREVAP6	 THE FFEvAP TYPE OF CODE FOR
ESTIMATING THE RELEASE OF LONGER-LIVED METALLIC FISSION PRODUCTS
FROM HTGR FUEL ELEMENTS HAS REEN DEVELOPED TO TAKE INTO ACCOUNT
THE COMBINED EFFECTS OF THE RETENTICN OF METALLIC FISSICN PROCUCTS
BY FUEL PARTICLES AND THE RATHER STRONG ABSORPTION OF THESE FIS-
SION PRODUCTS By THE GRAPHITE OF THE FUEL ELEMENTS. RELEASE CALCU
LATIONS ARE MADE ON THE BASIS THAT THE LOSS OF FISSION PRODUCT NU-
CLIDES SUCH AS OF STRONTIUM, CESIUM, AND BARIUM IS DETERMINED BY
THEIR EVAPORATION FROM THE GRAPHITE SURFACES AND THEIR TRANSPIRA-
TION INDUCED BY THE FLOWING HELIUM COOLANT. THE CODE IS DEVISED
SO THAT CHANGES OF FISSION RATE (FUEL ELEMENT POWER), FUEL TFm-
PERATURE, AND GRAPHITE TEMPERATURE PAY BE INCORPORATED INTO THE
CALCULATION. TEMPERATURE IS QUITE IMPORTANT IN DETERMINING
RELEASE BECAUSE, IN GENERAL, BCTH RELEASE EACH FUEL PARTICLES AND
LOSS BY EVAPORATION (TRANSPIRATION) VARY ExPCNENTIALLY WITH THE
RECIPROCAL OF THE ABSOLUTE TEMPERATURE.

302 GAFFE	 A ZERO-DIMENSIONAL CALCULA-
TION OF FEED FUEL REQUIREMENTS IS PERFoRMEC TO PROCUCE A SPECIFIED
END OF CYCLE MULTIPLICATION FACTOR FOR THE EQUILIBRIUM FUEL CYCLE,
GIVEN FEED COMPOSITION, LENGTH OF CYCLE AND REACTOR POWER. IT IS
ALTERNATELY POSSIBLE TO COMPUTE CYCLE LENGTH OR FEED ENRICHMENT.
THE CODE IS A SURVEY TOOL WHICH ASSUMES PERIODIC REFUELING AND
PERMITS COMPLETE OR PARTIAL RECYCLING OF MATERIALS. THE SEGRE-
GATED FUEL CONCEPT CAN BE HANDLEO WITHIN THE FRAMEWORK OF THE CAL-
CULATION.

•
313 CINDER(M0102)	 CINDER IS A FOUR-GROUP, ONE-
POINT DEPLETION AND FISSION PRODUCT PROGRAM BASED ON THE EVALUA-
TION OF A GENERAL ANALYTICAL SOLUTICN OF NUCLIDES COUPLED IN ANY
LINEAR SEQUENCE OF RADIOACTIVE DECAYS AND NEUTRON ABSORPTIONS IN A
SPECIFIED NEUTRON FLUX SPECTRUM. THE DESIRED DEPLETION AND FIS-
SION PRODUCT CHAINS AND ALL PHYSICAL DATA ARE SPECIFIED BY THE
PROBLEM ORIGINATOR. THE PROGRAM COmPuTES INDIVIDUAL NUCLIDE NUM-
BER DENSITIES, ACTIVITIES, NINE ENERGY-GROUP DISINTEGRATION RATES,
AND MACROSCOPIC ANC BARNS/FISSION POISONS AT EACH TIME-STEP AS
WELL AS SELECTED SUMMARIES OF THESE DATA.

314 NAP	 NAP CALCULATES THE SPECTRUM
AND SPATIAL DISTRIBUTION IN ONE DIMENSION OF ACTIVATION GAMMA RAYS
F OLLOWING NEUTRON IRRADIATION.
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318 FEVER7	 FEVER7 PERFORMS A MULTIGROUP,
1-DIMENSIONAL DEPLETION CALCULATION WHICH ALLOWS FUEL IN VARIOUS
STAGES OF IRRADIATION TO BE HOMOGENIZED INTO THE SAME REGION FOR
PURPOSES OF THE DIFFUSION CALCULATION BUT FOLLOWS THE DEPLETICN
OF EACH OF THE SUBREGIONS SEPARATELY. THE CALCULATION MAY BE
INTERRUPTED PERIODICALLY FOR REFUELING ONE CF MORE REGIONS.
RECYCLING IS OPTIONAL AND THERE IS NO LIMIT TO THE NUMBER OF
REFUELINGS WHICH MAY BE PERFORMED. A CCNTRCL POISON SEARCH IS
AVAILABLE AND CONCENTRATION DEPENDENT SELF-SHIELDING FACTORS MAY
BE APPLIED TO A NUMBER OF LUMPED POISONS.

322 ISOSEARCH	 THE PROGRAM WAS DEVELOPED TO
CALCULATE THE UNKNOWN REACTION CROSS SECTION, FLUX VALUE, OR
PRODUCT ACTIVITY IN AN ISOTOPE-PRODUCTION SCHEME CONSISTING OF Two
OR THREE NUCLIDES.

325 20B	 2DB IS A FLEXIBLE, TWO-DIMEN-
SIONAL (X-Y, R-Z, R-THETA, HEX GEOMETRY) DIFFUSION CODE FOR USE
IN FAST REACTOR ANALYSES. THE CODE CAN BE USED TO -

(A) COMPUTE FUEL BURNUP USING A FLEXIBLE MATERIAL SHUFFLING
SCHEME,

(B) PERFORM CRITICALITY SEARCHES ON TIME ABSORPTION (ALPHA),
MATERIAL CONCENTRATIONS, AND REGION DIMENSIONS USING A
REGULAR OR ADJOINT MODEL. CRITICALITY SEARCHES CAN BE
PERFORMED DURING BURNUP TO COMPENSATE FOR FUEL DEPLETION,

(C) COMPUTE FLUX DISTRIBUTIONS FOR AN ARBITRARY EXTRANEOUS
SOURCE.

336 POPS	 THE FEW-GROUP TWO-DIMENSIONAL
NEUTRON DIFFUSION EQUATIONS ARE SOLVED. UP TO FIVE CROUPS MAY BE
USED WITH SCATTERING ALLOWED BETWEEN ADJACENT GROUPS. IN ADDI-
TION, DEPLETION PROBLEMS MAY BE SOLVED WITH PDQ5.

339 GAUGE	 THE TWO-DIMENSIONAL FEW—GROUP
NEUTRON DIFFUSION THEORY EQUATIONS FOR A UNIFORM TRIANGULAR MESH
ARE SOLVED TO OBTAIN THE MULTIPLICATION FACTOR AND THE SPATIAL
FLUX AND POWER DISTRIBUTION OF REACTORS WITH HEXAGONAL CORE CONFI-
GURATION. COMPLETE REACTOR LIFE HISTORIES WITH PARTIAL REFUEL-
LING AT A NUMBER OF RELOAD TIME POINTS CAN BE CALCULATED. AT EACH
DISCRETE TIME POINT A CONTROL ROD SEARCH MAY BE PERFORMED TO MAIN-
TAIN CRITICALITY AT ALL TIMES. THE DEPLETION SCHEME OF Alt BURN-
ABLE NUCLIDES IS SPECIFIED BY THE USER AT EXECUTION TIME. THREE
MODES OF OPERATION ARE POSSIBLE - (1) STRAIGHT BURNUP CALCULATION,
(2) CCNTROL ROD CRITICALITY SEARCH, ALLOWING THE ADJUSTMENT OF A
NUMBER OF CONTROL ROD BANKS ACCORDING TC A PRESCRIBED ROC SEQUENC-
ING SCHEME, AND (3) A SERIES OF STATIC CALCULATIONS WITH INSERTION
OF RODS INTO FIXED PRESCRIBED POSITIONS.
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340 POWERCO	 POWERCO CALCULATES THE COST
OF ELECTRICITY PRODUCED BY NUCLEAR POWER STATIONS, ASSUMING ALL
CASH EXPENSES SUCH AS INVESTMENT AND FUEL COSTS, OPERATING
EXPENSES, AND TAXES ARE KNOWN. THE POWER COST IS HELD CONSTANT
THROUGHOUT THE PROJECT LIFE.

354 CINCAS	 CINCAS IS A NUCLEAR FUEL
CYCLE COST CODE WHICH MAY BE USED FOR EITHER ENGINEERING ECONOMY
PREDICTIONS OF FUEL CYCLE COSTS OR FOR ACCOUNTING FORECASTING OF
SUCH COSTS. FEATURES OF CINCAS INCLUDE -

(1) MONTHLY CALCULATION OF DOLLAR COSTS AND MASS INVENTORY CN
A BATCH AND CASE BASIS FOR EACH MONTH OF A PERIOD WHICH IS
USUALLY DEFINED AS (BUT NOT PESTRICTEC TO) BEGINNING WITH
THE DELIVERY OF FUEL TO THE REACTOR SITE AND ENDING WITH
THE WITHDRAWAL OF FUEL FROM THE REACTOR.

12) A GENERAL FORMULA FOR THE UNIT PRICE OF ENRICHED URANIUM
WHICH ALLOWS FOR VARIABLE FEED AND TAILS ENRICHMENTS,
COSTS OF FEED, CHEMICAL CONVERSION, SEPARATIVE WORK, AND
LOSSES IN CONVERSION AND FABRICATION.

367 ISOGEN	 ISOGEN CALCULATES RADIOISO-
TOPE GENERATION AND DECAY, USING TWO-GROUP NEUTRON CROSS SECTIONS.

372 RAPFU	 RAPFU CALCULATES EQUILIBRIUM
FUEL CYCLE ISOTOPICS IN FAST BREEDER REACTORS. THE RECYCLED PLU-
TONIUM IS PERMITTED TO HAVE DIFFERENT ISOTOPIC COMPOSITIONS IN
TWO DIFFERENT CORE ZONES, AND SEVERAL RECY'CLE SCHEMES ARE AVAIL-
ABLE AS OPTIONS. OUTPUT DATA INCLUDES THE INITIAL, AVERAGE, AND
DISCHARGED FUEL ISOTOPIC CONCENTRATIONS FOR EACH REGION CF
CORE ZONES AND THE BLANKETS, BREEDING RATIO, COUBLINE TIME, AND
(OPTIONALLY/ FUEL COSTS CALCULATED USING SIMPLIFIED FELATTONSHIPS.

419 CHAINS	 CHAINS COMPUTES THE ATOM DEN-
SITY OF MEMBERS OF A SINGLE RADIOACTIVE DECAY CHAIN. THE LIN E

-ARITY OF THE BATEMAN EQUATIONS ALLOWS TRACINC OF INTERCONNECTING
CHAINS BY MANUALLY ACCUMULATING RESLLTS FRCP SEPARATE CALCULATIONS
OF SINGLE CHAINS. RE-ENTRANT LOOPS CAN BE TREATED AS EXTENSIONS
OF A SINGLE CHAIN.	 LOSSES FROM THE CHAIN APE ALSO TALLIED.

423 DOS	 DCS CCMPUTES THE Local N EU-
TRON FLUX PER REFERENCE REACTOR POWER LEVEL WHICH WILL PRODUCE THE
M EASURED ACTIVITY OF A DOSIMETER. ALTERNATIVELY, IF THE FLUX
VALUE IS SUPPLIED, THE CCRRESPCNDING DOSIMETER ACTIVITY WILL 4F

CALCULATED.
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427 FARED	 FARED CONTAINS AN INTERNAL
CROSS SECTION AVERAGING ROUTINE WHICH IS RESPONSIBLE FOR PREPARING
BROAD GROUP CROSS SECTION SETS FOR VARIOUS MATERIAL REGIONS OF THE
REACTOR. THE CROSS SECTION AVERAGING IS PERFORMED IN PROGRAM
REGA, WHICH COMPUTES A 81 FLUX AND CURRENT IN UP TO 20 REACTOR
BLOCK COMPOSITIONS FOR USE AS WEIGHTING FUNCTIONS IN THE CROSS
SECTION COLLAPSING CALCULATION. A HOMOGENEOUS OR HETEROGENEOUS
RESOLVED AND JNRESOLVED RESONANCE TREATMENT IS PROVIDED TO COMPUTE
EFFECTIVE MICROGROUP RESCNANCE CROSS SECTIONS FOR THE BLOCK MIX-
TURE OR UP TO 2 CELL TYPES PER BLOCK. REAL AND ADJCINT FLUX CIS-
TRIBUTIONS ARE CALCULATED FOR ONE-DIMENSIONAL SLAB, CYLINDRICAL,
OR SPHERICAL GEOMETRIES. THE REAL FLUXES ARE NORMALIZED TO YIELD
DESIRED TOTAL REACTOR POWER. CRITICALITY SEARCHES MAY BE PER-
FORMED ON THE REACTOR CIMENS ION, TRANSVERSE BUCKLING OR ZONE COM-
POSITIONS. ENRICHMENT SEARCHES MAY BE PERFORMED TO YIELD DESIRED
RATIOS OF MAXIMUM (OR AVERAGE) POWER DENSITIES IN SEVERAL ZONES.
ZONEWISE DEPLETION IS CALCULATED EITHER FOR A GIVEN TIME PERIOD
OR UNTIL SPECIFIED CRITICALITY, BURNUP OR NUCLIDE CONCENTRATIONS
ARE SATISFIED. FLEXIBLE FUEL MANAGEMENT IS AVAILABLE PERMITTING
SPECIFIED MATERIAL UNITS TO BE MCVEC INTO, OUT OF OR SHUFFLED
WITHIN THE REACTOR. A WIDE VARIETY OF EDITS MAY BE PERFORMED,
INCLUDING PERTURBATION AND KINETIC PARAMETERS CALCULATIONS.

438 BUG?	 THE 2-DIMENSIONAL MULTIGROUP
NEUTRON DIFFUSION THEORY EQUATIONS FOR X-Y OP R-Z GEOMETRY ARE
SOLVED TO OBTAIN THE MULTIPLICATION FACTOR AND THE SPATIAL FLUX
AND POWER DISTRIBUTIONS. COMPLETE REACTOR LIFE HISTORIES WITH
PARTIAL REFUELING AT A NUMBER OF RELOAD POINTS CAN BE CALCULATED.
THE DEPLETION SCHEME OF ALL BURNABLE NUCLIDES IS SPECIFIED BY THE
USER AT EXECUTION TIME.	 A REGIONWICE DEPLETION SCHEME IS USED.
CONCENTRATION DEPENDENT SELF-SHIELDING FACTORS MAY BE APPLIED TO
ANY NUCLIDE.

439 BUGTRI	 THE 2-DIMENSIONAL MULTIGROUP
NEUTRON DIFFUSION THEORY EQUATIONS FCR TRIANGULAR GEOMETRY ARE
SOLVED TO OBTAIN THE MULTIPLICATION FACTOR AND THE SPATIAL FLUX
AND POWER DISTRIBUTIONS. COMPLETE REACTOR LIFE HISTORIES WITH
PARTIAL REFUELING AT A NUMBER OF RELOAD TIME POINTS CAN BE CALCU-
LATED. THE DEPLETION SCHEME OF ALL BURNABLE NUCLIDES IS SPECIFIED
BY THE USER AT EXECUTION TIME.	 A REGIONWISE DEPLETION SCHEME IS
USED. CONCENTRATION DEPENDENT SELF-SHIELDING FACTORS MAY BE
APPLIED TO ANY NUCLIDE.

441 PWCOST	 PWCOST IS USED TO CALCULATE
NUCLEAR REACTOR FUEL CYCLE COSTS. INPUT FOR ALL COMPONENTS OF THE
FUEL CYCLE ARE TIME-DEPENDENT. WORKING CAPITAL CHARGE RATES MAY
BE SPECIFIED SEPARATELY FOR IN-CORE AND OUT-OF-CORE TIME PERIODS.
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454 PHENIX	 PHENIX IS A TWO-DIMENSIONAL,
muLTIGkOUP, DIFFUSION-BURNUP-REFUELING CODE FOR USE WITH FAST
REACTORS. THE CODE IS DESIGNED PRIMARILY FOP FUEL-CYCLE ANA-
LYSIS OF EAST REACTORS AND CAN BE USED To CALCULATE THE CFTAILEC
BURNUP AND REFUELING HISTORY OF FAST BREEDER FEAcTuR CONCEPTS
HAVING ANY GENERALIZED F R ACTIONAL BATCH RELCACING SCHEME. EITHER
ORDINARY KEFF CALCULATIONS OR SEARCHES CN MA T ERIAL CONCENTRATICN
OR REGION DIMENSIUNS CAN PE PERFORMED AT ANY TIME DUPING THr
BURNUP HISTORY. THE COMPLETE FUEL CYCLE HISTCRY CAN BE CALCULATFn
IN ONE RUN, OR THE INDIVIDUAL BuRNuP INTERVALS CAN BE TPEATco
SEPARATELY. THE REFUELING OPTICN OF THE CODE ACCOUNTS FOR THc
SPATIAL FLUX SHIFTS OVER THE REACTOR LIFETIME IN THE CALCULATION
OF FUEL DISCHARGE.

456 DBuFITI	 DBuFT11 IS DESIGNED TD EX-
TRACT INTEGRAL CROSS SECTION INFORMATICK FFCm ISOTOPIC BUPNUP
DATA. THIS INFORMATION IS OBTAINED BY FITTING BuRNuP EQUATIONS TO
THE ISOTOPIC DATA USING LEAST SQUARES FITTING TECHNIQUES.
BURNUP EQUATIONS FOR THE FCLLCwING TRANSMUTATION CHAINS HAVE RFEN
PROGRAMMED - PU239 TO P1)242, 0238 TO P0242, PU242 IC' C4244 AND
U235 TO PU238.

463 30D1	 3001 IS A THEEE-DIMEN5IONAL
IX-Y-Z UR R-THETA-Z) mULTIGRCUP DIFFUSICN THEORY CODE FOR uSF IN
FAST REACTOR ANALYSIS. THE CODE CAN BE USED TO COMPUTE REEF DR
IC PERFORM CRITICALITY SEARCHES ON REACTOR COMPOSITION, TIME AB-
SORPTION, AND REACTOR DIMENSIONS BY EITHER THE REGULAR OR THE AD-
JOINT FLUX EQUATIONS. MATERIAL BuRNLP ANiq FISSION PFCDUC T BUILD-
UP CAN BE COMPUTED FOR SPECIFIED TIME INTCFvALS, AND CRITICALITY
SEARCHES CAN BE PERFORMED DURING BURNuP TO CC ATENSATE FCR FUEL
DEPLETION AND FISSICN PRCCUCT GROWTH.

477 30XT/DEP3	 THESE TWO CODES WERE
DEVELOPED FOR USE WITH DETAILED REACTOR PHYSICS CALCULATIONS TO
OBTAIN 3-DIMENSIONAL XENON TRANSIENT I3DXTI AND DEPLETION 10E1,31
CALCULATIONS. THEY ARE WELL SUITED FOR SURVEY STUDIES AND BECAUSE
THEY INCORPORATE THREE-DIMENSIONAL EFFECTS WITH THERMAL FEEDBACK
AND ROD SEARCH CAPABILITIES, ARE USEFUL FOP ASSESSING SITuATICNS
SUCH AS ROD MISALIGNMENTS OR FUEL LCADING ANC COOLANT FLOW ASYMME-
TRIES WHICH ARE TIME-CONSUMING AND CFTEN IMPCSSIBLE TC DETECT WITH
DETAILED 1- OR 2-DIMENSIONAL CODES.

1181

3/74



1182

D. DEPLETION, FUEL MANAGEMENT, COST ANALYSIS, AND 	 3/74
REACTOR ECONOMICS

460 FUMBLE FUMBLE COMPUTES THE FUEL
BURNUP IN REACTOR OPERATIONS. THIS INCLUDES THE EVALUATION OF
REACTIVITY EFFECTS, BREECING (OR DEPLETION) AND INVENTORIES OF
FUEL, AND FUEL COSTS FOR CHANGING ECONOMIC CCNDITIONS AND
SUPPLIED FUEL COMPOSITIONS THROUGHOUT THE REACTOR LIFETIME (OR FOR
AS MANY REFUELING OPERATING INTERVALS AS DESIRED). CONSIDERABLE
FLEXIBILITY IS ALLOWED IN THE SPECIFICATIONS OF REACTOR REFUELING,
INCLUDING FUEL COMPOSITIONS FOR THE STARTUP REACTOR, RECYCLE
SCHEMES AND FISSILE MAKEUP COMPOSITICNS FOR SUBSEQUENT CORE
LOADINGS, AMOUNTS OF FUEL TO BE REPLACED IN DIFFERENT POSITIONS OF
THE REACTOR AT ANY REFUELING, AND SHUFFLING CF FUEL FROM ONE PART
OF THE REACTOR TO ANOTHER OR TEMPORARILY STORING FUEL DISCHARGED
FROM THE REACTOR FOR LATER ADDITIONAL BURNUP. THE REFUELING SPE-
CIFICATIONS MAY BE CHANGED FRCM CNE REFUELING OPERATING INTERVAL
IC ANOTHER, AS WELL AS OPERATING INTERVAL TIME, POWER RATING, AND
LOAD FACTOR. FUEL COSTS MAY BE EVALUATED FOR SEVERAL DIFFERENT
SETS OF COST INPUT DATA (DIFFERENT ECONCMIC ASSUMPTIONS) ANC MAY
BE BASED ON NET COSTS ACCRUED AND ENERGY PRODUCED BY SPENT FUEL
BATCHES AND/OR ON NET COSTS INCURRED FOR ALL FUEL HELD AND ENERGY
PRODUCED BY THE ENTIRE REACTOR FOR EACH OPERATING INTERVAL.

495 SYN	 SYN CONTAINS TWO MAJOR
SEGMENTS, BISYN AND BICYCL. THE BISYN SEGMENT SOLVES THE TWO-
DIMENSIONAL MULTIGROUP NEUTRCN DIFFUSION THEORY EQUATIONS IN
R,Z OR X,Y GEOMETRY USING A NONITERATIVE SYNTHESIS METHOD. THIS
APPROACH IS DESIGNED TO GREATLY REDUCE THE COMPUTER COST (IF

RUNNING TWO-DIMENSIONAL MULTIGROUP PROBLEMS AT THE RISK OF snmE
LOSS IN ACCURACY OF THE DETAILED FLUX DISTRIBUTION. THIS
SEGMENT ALSO CONTAINS A PERTURBATION AND EFFECTIVE DELAYED
NEUTRON FRACTION CALCULATION.

THE BICYCL SEGMENT USES OUTPUT FROM BISYN TO SOLVE THE ONE-
GROUP NEUTRON UEPLETION EQUATIONS. BICYCL ALLOWS THE USER TO
SEARCH ON MAKEUP OR RECYCLE ISOTOPIC COMPOSITIONS FOE A FIRST
CYCLE OF A FIAST CORE OR FOR EQUILIBRIUM CONCENTRATIONS. 	 IT ALSO
HAS PROVISIONS FOR FUEL SHUFFLING AND THE CPTION TO CYCLE BACK TO
BISYN IN ORDER TO UPDATE THE FLUXES, ONE-GROUP CROSS SECTIONS,
ETC.

498 CONCEPT2	 CONCEPT2 GENERATES A CAPITAL
COST ESTIMATE FOR A SELECTION OF PWR, BWR, COAL, AND OIL STEAM-
ELECTRIC POWER PLANTS WITH RUN-OF-RIVER, MECHANICAL CRAFT, OR
NATURAL DRAFT COOLING SYSTEMS OF SPECIFIED ELECTRICAL OUTPUT (IN
THE RANGE OF 500 TO 2000 MW(E)) FOR ANY OF TWENTY U. S. CITIES, A
HYPOTHETICAL MIDDLETOWN, AND TWO CANADIAN CITIES, AND PRINTS AS A
RESULT A OETAILED COST BREAKDCWN.
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540 PACTOLUS/CLOTHO	 PACTOLUS IS A CODE FOE COW-
Pull MG NUCLEAR POWER COSTS USING THE DISCOUNTED CASH FLOW METHOD.
THE CASH FLOWS ARE GENERATED FROM INPUT UNIT COSTS, TIME SCHEDULES
AND BURNUP DATA. CLOTHO CALCULATES AND COMMUNICATES TO PACTOLUS
MASS FLOW DATA TO MATCH A SPECIFIED LOAD FACTOR HISTORY.

549 BIGDEAL	 BIGDEAL IS USED TO 11) CAL-
CULATE THE MAXIMUM TEMPERATURES OF A SPENT YANKEE ATOMIC TYPE
POWER REACTOR FUEL ASSEMBLY (36 0.305-IN. -00 BY 102-IN. - LONG
STAINLESS STEEL FUEL RODS ON 0.422-IN. CENTERS) DURING SHEAR-LEACH
PROCESSING, AND (2) CALCULATE PRESSURE BUILDUP WITHIN A BA T CH DIS-
SOLVER AS THE HOT FUEL IS QUENCHEO PY COLD NITRIC ACID IN PREPARA-
TION FOR AQUEOUS PROCESSING. THE FCLLCWING FIVE CASES, RELATED
TO THE UNIT OPERATIONS OF SHEAR-LEACH, MAY BE INVESTIGATED -
(1) FUEL SUBASSEMBLY SUSPENDED VERTICALLY IN WATER, (2) SUBASSEM-
BLY SUSPENDED HORIZONTALLY IN AIR, (3) SUBASSEMBLY CPNTAINEn WITH-
IN THE SHEAR FEED ENVELOPE, (4) 16 5-, 7-3/4-, OR 10-IN. ID BAS-
KETS OF SHEARED FUEL STORED IN A 4 X 4 ARRAY ON 12-IN. CENTERS.
AND (5) LEACHING OF 6 BASKETS IN A BATCH DISSOLVER.

567 3DB	 30B IS A THREE-DIMENSIONAL
(X-Y-Z,R-THETA-Z.TRIANGULAR-Z) MULTIGROUP DIFFUSION CODE FOR USE
IN DETAILED FAST-REACTOR CRITICALITY AND BURNUP ANALYSIS. THE
CODE CAN BE USED TO -

(A) COMPUTE KEFF AND PERFORM CRITICALITY SEARCHES ON TIME
ABSORPTION, REACTOR COMPOSITION, AND REACTOR DIMENSIONS BY
MEANS UF EITHER A FLUX OR AN ADJOINT MODEL,

(B) COMPUTE MATERIAL BURNUP USING A FLEXIBLE MATERIAL SHUFFLING
SCHEME. AND

(C) COMPUTE FLUX DISTRIBUTIONS FOR AN ARBITRARY EXTRANEOUS
SOURCE.

576 GEM	 GEm IS USED TO PREDICT FUEL
CYCLE COSTS FOR ANY TYPE NUCLEAR SYSTEM (I.E., BWR. HTGR, PwR,
LMFBR, GCFR, . . . ). THE CURRENT VERSION IS LIMITED TO THERMAL
REACTORS. GEM IS DESIGNED FOR PRODUCTION USE BY LARGE UTILITIES
WHICH HAVE SEVERAL REACTOR TYPES ON THEIR SYSTEM. GEM HAS BFFN
WRITTEN SO AS TO ACCOMMODATE ALL MAJOR FUEL MANAGEMENT ACTIVITIES
UNDERTAKEN BY A UTILITY -

(1)	 FUEL BID ANALYSIS,
121 EVALUATION OF ACTUAL DAY TO CAY OPERATION, AND
(3) SYSTEM SIMULATION AND OPTIMIZATION STUDIES.

579 DWARF	 DWARF ALLOWS ONE-DIMENSICNAL
SIMULATION OF REACTOR BURNUR AND XENON OSCILLATION PROBLEMS IN
SLAB, CYLINDRICAL, OR SPHERICAL GEOMETRY USING A FEW-GROU P DIF-

FUSION THEORY MODEL.
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588 ORCOST	 CRCOST ESTIMATES DIRECT AND
INDIRECT CAPITAL COSTS OF NUCLEAR AND FCSSIL-FUELED STEAM-ELECTRIC
POWER PLANTS. THE COSTS ARE CALCULATED USING BASE COST MODELS
WHICH ARE INCLUDtD IN THE PRCGRAN FCR EACH CF THE FOLLOWING TYPES
OF PLANTS - PWR, BWR, COAL, GAS, AND OIL.
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121 AIREK3	 AIREK3 FINDS THE NumEFIDAL
SOLUTION TO THE SPACE INDEPENDENT REACTCR KINETICS EQUATIONS
BASED ON THE METHOD DEVELOPED BY E. R. COHEN. INPUT AND OUTPUT
ARE SIMPLIFIED AND THE POWER, INVERSE PERIOC, FEEDBACKS, AND PRE-
CURSORS ARE DISPLAYED GRAPHICALLY.

122 SNAPKIN5/SNAPKIN-SA 	 SNAPKIN5 PRCvIDES A ONE-RE-
GION TIME-DEPENDENT CALCULATION OF POWER, ENERGY, TEMPERATURE,
REACTIVITY, INVERSE PERIOD, ANC HYDRCGEN LCSS IN A SNAP REACTOR
AFTER A PERTURBATION FROM GIVEN INITIAL CONCITICNS. SNAPKIN-5A,
IN ADDITION, WEIGHTS POWER, HEAT CAPACITY, AND FEACTIvITY IMPOR-
TANCE FOR TWENTY-FIVE OR FEWER REGICKS.

135 TRAFICORPURATION, CCPPLEx IRAN EXPERIMENTAL FREQUENCY RE-
SPONSE DATA OBTAINED FROM A LINEAR DYNAMIC SYSTEM IS PROCESSED TO
OBTAIN THE TRANSFER FUNCTION AS A RATIO OF TWO FREQUENCY-DEPENDENT
POLYNOMIALS. THE TRANSFER FUNCTION MAY HAVE NON-MINIMUM PHASE.

163 AIROS AIRCS SDLVES THE SPACE-INDD-
PENDENT REACTOR KINETICS EQUATIONS AND P ROVIDES FOR THE DETERMIN-
ATION OF REACTIVITY BY SCLVING IN ADDITION THE DISCRETIZED EQUA-
TIONS WHICH REPRESENT THE SPATIAL HEAT AND PASS TRANSFER MODEL FOR
SEVERAL FUEL CHANNELS.	 IN ADDITION, VARIATICN OF THE FILM COEF-
FICIENT WITH FLOW IS ACCCUNTED FCR AS WELL AS THE PROVISION FOR
FLOW DECAY AND AFTERGLOW HEATING. 	 SCRAMS CAN BE INITIATED BY
DELAYED SIGNALS FROM INSTRUMENTS WHICH SENSE ANY QUANTITY CAL-
CULATED, E.G., POWER, INVERSE PERIOD OR TENWERATuRE. 	 GENERALIZED
FEEDBACK EQUATIONS ARE USED TO PROVIDE FLEXIBILITY IN THE MCDELS
THAT REPRESENT MULTICHANNEL HEAT TRANSFER INCLUDING CONDUCTION AND
CONVECTION, ENERGY, PRESSURE AND OTHER PHENCmENON. THE REACTIVITY
EQUATION IS ALSO GENERALIZED. THE REACTIVITY FEEDBACK COEFFI-
CIENTS CAN BE CONSTANT OR VARY AS THE SQUARE ROOT OR RECIPROCAL DE
TEMPERATURE. 	 FURTHERMORE ANY FEEDBACK VARIABLE CAN RE USED TO
INITIATE A REACTIVITY SCRAM, EACH WITH A UNIQUE DELAY TIME.

168 INVERSE KINETICS (R102)	 GIVEN THE SPACE-INDEPENDENT,
ONE ENER6Y GROUP REACTOR KINETICS EQUATIONS ANC THE INITIAL
CONDITIONS, THIS PROGRAM DETERMINES THE TIME VARIATION OF
REACTIVITY REQUIRED TO PRODUCE THE GIVEN INPUT OF FLUX-TINE
DATA.

188 CMPXMAT	 A SYSTEM OR N LINEAR
EQUATIONS DERIVED FROM "NE LAPLACE TRANSFORM OF A SET OF
LINEARIZED DIFFERENTIAL EQUATIONS IS SOLVED FOR AMPLITUDE AND
P HASE ANGLE AS A FUNCTION OF FREQUENCY.



1186

E. SPACE-INDEPENDENT KINETICS	 3/74

255 R101	 R101 SOLVES THE SPACE-INDE-
PENDENT, ONE-ENERGY GROUP REACTOR KINETICS EQUATIONS TO DETERMINE
THE TIME VARIATION OF NEUTRON DENSITY GIVEN SPECIFIED INITIAL CON-
DITIONS. ANY OF FOUR PROGRAMMED REPRESENTATIONS OF EXCESS REAC-
TIVITY CAN BE SELECTED.

290 GASA (GENERAL ATOMIC STABILITY GASA DETERMINES THE STABILITY
OF ANY PHYSICAL SYSTEM WHOSE MOTION IS DESCRIBABLE BY A SET OF
FIRST-ORDER LINEAR DIFFERENTIAL EQUATIONS. IN PARTICULAR GASA
EVALUATES THE STABILITY OF A REACTOR DESCRIBED BY THE LINEAR REAC-
TOR KINETICS EQUATIONS WITH TEMPERATURE FEEDBACK, AGAINST PERTUR-
BATIONS ABOUT ANY OPERATING POWER LEVEL. THE PROGRAM WILL ALSO
CALCULATE AND PLOT THE TRANSFER FUNCTION BETWEEN ANY STATE VARI-
ABLE OF THE SYSTEM AND A GIVEN EXTERNAL FORCING FUNCTION (SUCH AS
AN EXTERNAL REACTIVITY PERTURBATION) OR ANOTHER STATE VARIABLE OF
THE SYSTEM.

303 BLOOST6	 BLOOST6 COMBINES A REACTOR
SPACE-INDEPENDENT KINETICS CODE WITH A TWO-DIMENSIONAL HEAT TRANS-
FER CCDE, AND A TIME-DEPENDENT SPHERICAL GECMETRY HEAT TRANSFER
ROUTINE FOR FUEL PARTICLES. THE CODE IS APPLICABLE TO PROBLEMS
FOR WHICH THE SPACE-INDEPENDENT FORM OF THE REACTOR KINETICS EQUA-
TION IS APPLICABLE.

317 GAPOTK1N	 GAPOTKIN IS A POINT KINETICS
CODE THAT SOLVES THE SPACE-INDEPENDENT KINETICS EQUATIONS FOR A
VERY GENERAL FORM OF THE REACTIVITY FUNCTION.
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326 AIROS2A	 AIROS2A SOLVES THE SPACE-
INDEPENDENT REACTOR KINETICS EQUATIONS AND PROVIDES FOR THE DETER-
MINATION OF REACTIVITY BY SOLVING IN ADDITION THE DISCRETIZED
EQUATIONS THAT REPRESENT THE SPATIAL HEAT AND MASS TRANSFER MODEL
FOR SEVERAL FUEL CHANNELS.	 IN ADDITION, VARIATION OF THE FILM
COEFFICIENT WITH FLOW IS ACCOUNTED FOR ALONG WITH THE PROVISION
FOR FLOW DECAY AND AFTERGLOW HEATING. SCRAMS CAN BE INITIATED BY
DELAYED SIGNALS FROM INSTRUMENTS THAT SENSE ANY QUANTITY CALCU-
LATED, E.G., POWER, INVERSE PERIOD OR TEMPERATURE. GENERALIZED
FEEDBACK EQUATIONS ARE USED TO PROV ICE FLEXIBILITY IN THE MODELS
THAT REPRESENT MULTICHANNEL HEAT TRANSFER INCLUDING CONDUCTION AND
CONVECTION, ENERGY, PRESSURE AND OTHER PHENOMENON SUCH AS FUEL
MELTING, COOLANT BOILING AND VOICING BURN-OUT. THE REACTIVITY
EQUATION IS ALSO GENERALIZED. THE REACTIVITY FEEDBACK COEFFI-
CIENTS CAN BE CONSTANT OR VARY AS THE SQUARE ROOT OR RECIPROCAL
OF TEMPERATURE. FURTHERMORE, ANY FEEDBACK VARIABLE CAN BE USED TO
INITIATE A REACTIVITY SCRAM, EACH WITH A UNIQUE DELAY TIME. AN
INPUT GENERATOR COMPUTES THE CONDUCTION ANC CONVECTION COEFFI-
CIENTS FOR AN N X M NODAL, MULTICHANNEL SYSTEM USING BUILT-IN
TABLES OF SPECIFIC HEAT, DENSITY, CONDUCTIVITY AND VISCOSITY FOP
THE COMMON FUEL, STRUCTURE AND COOLANT MATERIALS, ANC PERFORMS AN
INITIAL TEMPERATURE CALCULATION. THE FILM COEFFICIENTS MAY RE
SPECIFIED OR CALCULATED USING LYONS EQUATION OR THE OITTUS-BOELTER
EQUATION.

363 BLAST	 BLAST HAS BEEN OEVELOPED To
STUDY ACCIDENT CONDITIONS IN CRITICAL AND SUPCRITICAL THERMAL
MULTIPLYING SYSTEMS. THE PROGRAMME COMPUTES THE TIME BEHAVIOUR
OF THE THERMAL NEUTRON DENSITY AND THE SY0'EM TEMPERATURE FOLLOW-
ING A STEP CHANGE IN REACTIVITY. THE INTEGRATED THERMAL NEUTRON
DENSITY IS ALSU COMPUTED, FROM WHICH THE TOTAL NUMBER OF FISSIONS
DURING AN EXCURSION MAY BE OBTAINED.

486 ANCON	 ANCON SOLVES THE POINT-
REACTOR KINETIC EQUATIONS INCLUDING THERMAL FEEDBACK. LUMP-TYPE
HEAT BALANCE EQUATIONS ARE USED TO REPRESENT THE THERMODYNAMICS,
AND THE HEAT CAPACITY OF EACH LUMP CAN VARY WITH TEMPERATURE.
THERMAL FEEDBACK CAN BE EITHER A LINEAR OR A NON-LINEAR FUNCTION
OF LUMP TEMPERATURE, AND THE IMPRESSED REACTIVITY CAN BE EITHFR A
POLYNOMIAL OR SINUSOIDAL FUNCTION.
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489 TRIFIDO	 THE CODE CALCULATES THE DECAY
CONSTANT AND THE POPULATICN CF THE FUNDAMENTAL PROMPT NEUTPON
MODE EXTRAPOLATED TO INITIAL TIME, USING PULSED NEUTRON EXPERI-
MENTAL DATA. THESE CATA ARE THE RESULTING TIME PROFILE OF THE
NEUTRON DENSITY OF A SUBCRITICAL MULTIPLICATIVE ASSEMBLY WHICH
IS REPETITIVELY PULSED WITH SHORT BLRSTS OF NEUTRONS. 	 THE TIME
PROFILE IS MEASURED WITH AN APPROPRIATE DETECTOR AND RECORDED WITH
A TIME ANALYSER. WITH THE CALCULATED PARAMETERS THE CODE
DETERMINES THE VALUES OF IK*BETAI/L AND REACTIVITY BY MEANS OF
THE GARELIS-RUSSELL METHCD, AND REACTIVITIES USING THE GCZANI
AND SJOSTRAND METHODS.

491 MOD5	 mOD5 CALCULATES THE TIME-
AND ENERGY-DEPENDENT EVOLUTION OF THE NEUTRON DENSITY IN HOMO-
GENEOUS MEDIA FoLLOWING INITIATION CF AI A MONOENERGETIC SCURCE
DISTRIBUTED OVER A FINITE TIME INTERVAL, OR III A SOURCE OF
ARBITRARY SPECTRUM WITH A DELTA-FUNCTION DISTRIBUTION IN TIME.
EFFECTIVELY THE CODE PRODUCES GREENS FUNCTICN SOLUTIONS To THE
SLOWING-DOWN EQUATION IN DISCRETE NUMERICAL FORM. LEAKAGE IS
TREATED IN THE DIFFUSION APPROXImATICN. 	 THE PROGRAM A) CALCU-
LATES SPECTRA AND ENERGY MOMENTS AT SELECTED TIMES FOLLOWING THE
BURST OF SOURCE NEUTRONS, BI EVALUATES THE TIME-DEPENDENT
NEUTRON DENSITY AND SLOWING-DOWN DENSITY AT SELECTED ENERGIES
AND COMPUTES MOMENTS OF THESE DENSITIES, CI CALCULATES TIME-
DEPENDENT DISTRIBUTIONS CF CAPTURE, LEAKAGE AND FIRST FISSION,
AND MOMENTS OF THESE DISTRIBUTIONS, 0) CALCULATES STEADY-STATE
CENTRAL CORE NEUTRON FLUX AND LEAKAGE FLUX IN DETAIL AND IN
GROUP-AVERAGED FORM, AND El CALCULATES PARAMETERS SUCH AS KEFF.

558 TASK	 TASK SCLVES THE ONE-DIMEN-
SIONAL mJLTIGROUP FORM OF THE REACTOR KINETICS EQUATIONS, USING
EITHER TRANSPORT OR DIFFUSICN THEORY AND ALLCWING AN ARBITRARY
NUMBER OF DELAYED NEUTRON GROUPS. THE PROGRAM CAN ALSO BE USEC TO
SOLVE STANDARD STATIC PROBLEMS EFFICIENTLY SUCH AS EIGENVALUE
PROBLEMS, DISTRIBUTED SOURCE PROBLEMS, AND BCUNDARY SOURCE PROB-
LEMS. CONVERGENCE PROBLEMS ASSOCIATED WITH SOURCES IN HIGHLY
MULTIPLICATIVE MEDIA ARE CIRCUMVENTED, AND SUCH PROBLEMS ARE
READILY CALCULABLE.
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102 AX1	 AX1 PERFORMS A COUPLED NEU-
TRONICS-HYDROOYNAMICS CALCULATION. GIVEN A SPHERICALLY SYMmFTR1C,
SUPERPROMPT CRITICAL SYSTEM, THE PRCGRAM COMPUTES THF VARIATION IN
TIME AND SPACE OF THE SPECIFIC ENERGY, TEMPERATURE, PRESSUPE,
DEASITY AND VELOCITY.

129 CONEC	 CONEC IS A COUPLED NFUTRONIC-
ELASTICITY CODE DESIGNED FOR APPLICATION TO PULSED FAST REACTOR
SYSTEMS.	 IT IS A ONE-DIMENSIONAL CALCULATICN, CAPABLE OF PEAL-
ING WITH SOLID SPHERES OR SPHERICAL SHELLS. SPFCIFICALLY, cnNFc
CALCULATES THE ALPHA OF A SYSTEM, TFE TEMPERATURE DISTRIBUTION,
THE RADIAL AND TANGENTIAL STRESS DISTRIBUTIONS, AND FROM THESE
THE ACCELERATIONS, VELOCITIES, AND DISPLACEMENTS THROUGHOUT THE
SYSTEM.

145 WEAK EXPLOSION PROGRAM 	 THIS PROGRAM PE FORMS A
COUPLED NEUTRONICS-HYDRODYNA M ICS CALCULATION FOR A SPHERICALLY
SYMMETRIC REACTOR CORE WITH A GIVEN COMPOSITION TO OPTAIR THE
TIME-DEPENDENT ENERGY RELEASE THAT RESULTS FROM THE INSERTION OF
REACTIVITY AT A GIVEN RATE. THE BASIC USE FOR THIS PROGRA M IS
FOUND IN ANALYSIS OF FAST REACTOR CORE COLLAPSE ACCICENTS.

153 HATCHET	 HATCHET IS A MAJOR mnotEicA-
TI3N OF THE AXE CODE DESIGNED TO STUCY BURST CHARACTERISTICS OF A
SUPERPROMPT CRITICAL, CONCENTRIC SHELL, PULSED REACTOR. IT Cf m

-PUTES SPECIFIC ENERGY, TEMPERATURE, PRESSURE, DENSITY AND VELOCITY
VARIATIONS AS A FUNCTION OF TIME ANC SPA4. THE CODE ALSO cm.;
PUTES REACTIVITY AS A FUNCTION OF INVERSE REACTOR PERIOD, POWER,
THE TOTAL AND KINETIC ENERGIES, ANC THE POSITION OF THE SHELLS
WHICH COMPRISE THE SYSTEM.
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174 FORE/FORE2	 FORE CALCULATES REACTOR POWER
AND TEMPERATURES OF FUEL, COOLANT, CLAD, AND STRUCTURE AS FUNC-
TIONS OF TIME IN RESPONSE TO A PROGRAMMED REACTIVITY INSERTION
SPECIFIED AS A SERIES OF RAMPS. TEMPERATURE PROFILES ARE COMPUTED
AT SPECIFIED AXIAL POSITIONS FOR AN AVERAGE CHANNEL AND FOR THE
PEAK POWER (CENTRAL) CHANNEL. THE FEAT OF FUSION ACCOMPANYING
FUEL MELTING IS TAKEN INTO ACCOUNT. FEEDBACK REACTIVITY MECHA-
NISMS THAT RESPOND TO CHANGES OF TEMPERATURES INCLUDE THE FUEL
DOPPLER EFFECT AND THERMAL EXPANSION OF THE CORE (AND AXIAL BLAN-
KET OR REFLECTOR) MATERIALS. FORE2 IS A COUPLED THERMAL HYoRAu-
LICS-POINT KINETICS DIGITAL COMPUTER CODE DESIGNED TO CALCULATE
SIGNIFICANT REACTOR PARAMETERS UNDER STEADY-STATE CONDITIONS, OR
AS FUNCTIONS OF TIME DURING TRANSIENTS. THE TRANSIENTS MAY RESULT
FROM A PROGRAMMED REACTIVITY INSERTICN OR A POWER CHANGE. VARI-
ABLE INLET COOLANT FLOW RATE AND TEMPERATURE ARE CONSIDERED. THE
CODE CALCULATES THE REACTOR POWER, THE INDIVIDUAL REACTIVITY FEED-
BACKS, AND THE TEMPERATURE OF COOLANT, CLACDING, FUEL, STRUCTURE,
AND ADDITIONAL MATERIAL FOR UP TO SEVEN AXIAL POSITIONS IN THREE
CHANNEL TYPES WHICH REPRESENT RACIAL ZONES OF THE REACTOR. THE
HEAT OF FUSION ACCOMPANYING FUEL MELTING, THE LIQUID M ETAL VOIDING
REACTIVITY, AND THE SPATIAL AND THE TIME VARIATION OF THE FUEL
CLADDING GAP COEFFICIENT DUE TO CHANGES IN GAP SIZE ARE CON-
SIOERED.

191 AX-TNT	 AX-TNT SOLVES
(A) THE COUPLED HYDRODYNAMIC, THERMODYNAMIC AND NEUTRONIC

EQUATIONS WHICH DESCRIBE A SPHERICAL, SUPER-PROMPT
CRITICAL REACTOR SYSTEM DURING AN EXCURSION,

(9) THE COUPLED EQUATIONS OF MOTION, AND IDEAL GAS
EQUATION OF STATE FCR THE DETONATION OF A SPHERICAL
CHARGE IN A GAS.

274 WIGL2	 WIGL2 IS A ONE-DIMENSICNAL
TWO-GROUP SPACE-TIME DIFFUSION THEORY PROGRAM WITH ZERO, ONE, OR
SIX DELAYED NEUTRON GROUPS.	 THE PROGRAM WILL TREAT SLAB, CYLIN-
DRICAL, AND SPHERICAL GEOMETRIES AND INCLUDES NON-BOILING HEAT
TRANSFER. IT ACCOUNTS FOR XENON F E EDBACK AND FEEDBACK EFFECTS DUE
TO FUEL AND COOLANT TEMPERATURE. CCNTRCL ROD MOTION AND CONTROL
SYSTEM FEEDBACK BASED ON TOTAL CORE POWER OR OUTLET COOLANT TEM-
PERATURE CAN BE SIMULATED. TRANSIENTS MAY FE EXCITED BY PRE-
SCRIBED CHANGES IN INLET COOLANT TEMPERATURE, COOLANT FLOW RATE,
CR ROD POSITION.
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293 MARS	 MARS PERFORMS A COUPLED NEU-
TRONICS-HYDRODYNAMICS CALCULATION FCR A FINITE CYLINDER CORE WITH
CONCENTRIC REGIONS OF DIFFERENT COMPCSITIONS AND CHARACTERISTICS
TO OBTAIN THE TIME-DEPENDENT ENERGY RELEASE THAT RESULTS FROM THE
INSERTION OF REACTIVITY ACCORDING IC A PRESCRIBED PROGRAM. THE
BASIC USE FOR THIS PROGRAM IS FOUND IN ANALYSIS OF FAST REACTOR
CORE COLLAPSE ACCIDENTS. THE REACTIVITY CHANGES DUE TO MATERIAL
DISPLACEMENT IS DETERMINED BY THE USE OF PERTURBATION THEORY AND
THE PRESSURE GENERATION FOR THE HYDRODYNAMICS CALCULATION IS DE-
TERMINED BY THE THE USE OF AN EXPONENTIAL FORM FOR THE SATURATED
VAPOR PRESSURE CURVE. THE DOPPLER EFFECT IS DETERMINED BY THE USE
OF A FLEXIBLE 1. **(-N) FORM WHERE N IS A PARAMETER THAT IS SPECI-
FIED AT THE TIME OF EXECUTION. THE EXTERNAL REACTIVITY INSERTION
CAN BE IN THE FORM OF A STEP, A LINEAR RAMP CR A PARABOLIC RAMP,
WITH A LIMIT ON THE AMOUNT OF REACTIVITY WHICH CAN BE INSERTED
BEING A DEFINABLE QUANTITY. TABULATED VALUES OF THE POWER AND
MATERIAL WORTH DISTRIBUTIONS ARE ACCEPTED AS INPUT. THE CHARAC-
TERISTICS OF EACH REGION (DENSITY, SPECIFIC NEAT, DOPPLER COEFFI-
CIENT, EQUATION UF STATE, GECMETRIC LIMITS) ARE SPECIFIED INDE-
PENDENTLY FOR EACH REGION TO PROVIDE FLEXIBILITY IN THE TREATMENT
OF CORES OF UNUSUAL CONFIGURATION. THE NEUTRON KINETICS CALCULA-
TIONS ARE DONE WITH A POINT REACTOR MODEL AND DELAYED NEUTRCNS ARE
USED.

309 TSN	 THE TIME-DEPENDENT NEUTRON
TRANSPORT EQUATION IS SOLVED. ENERGY DEPOSITION IS ALLOWED TO
CAUSE VARIATION IN THE NEUTRON cRnss SECTIONS FOR THE CORE REGICNt
IN THE CORE DENSITY, AND IN CORE HEIGHT. THE RESULT IS A KINETICS
CALCULATION INCLUDING SPATIAL DEPENDENCE BeTH IN FEECOACK EFFECTS
AND IN NEUTRON DENSITY. THE RESULTS ARE SUMMARIZED IN A MANNER
SIMILAR TO POINT-KINETICS corEs, AND SPATIAL DISTRIBUTIONS ARE
ALSO GIVEN. GRAPHICAL SUMMARIES OF THE SIGNIFICANT VARIABLES AND
SPATIAL DISTRIBUTIONS ARE GIVEN.	 IN THE IBM360 VERSION, EITHER
THE NEUTRON YIELD FROM FISSICN OR THE THICKNESS OF A SPECIFIED
ZONE CAN BE CHANGED AS AN INDEPENDENT FUNCTICN OF TIME AS SPECI-
FIED BY THE USER. THIS PROVIDES TWO WAYS OF ALLOWING EXPLICIT
REACTIVITY VARIATION WITH TIME.

310 GAKIN	 THE MULTIGPCUP, 1-CIMFNSIONAL
T IME-DEPENDENT DIFFUSION THEORY EQUATIONS ARE soLvEr IN SLAB,
CYLINDRICAL OR SPHERICAL GEOMETRY WITH DELAYED NEUTRCNS TAKEN INTO
ACCOUNT. AN ARBITRARY SCATTERING MATRIX IS ALLOWED, TOGETH FP WITH
A P IECE-WISE, LINEAR, TIME-DEPENDENT, INHOMCGENFOUS SOURCE TERM.
F EEDBACK IS AVAILABLE FRCM TIME-DEPENDENT CROSS SECTION CHANGES
AND BUILDUP IN XENON. THE TIME INTEGRATION IS rivinEo INTO TIME
ZONES WITH UNIQUE FEEDBACK AND SOURCE DATA FOR EACH ICNE.
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338 TwIGL/TwIGGLE	 TwIGL SOLVES THE TWO-OImEN-
SIONAL, TWO-GROUP, SPACE-TIME NEUTRON DIFFUSION EQUATIONS IN REC-
TANGULAR OR CYLINDRICAL GEOMETRY IN THE PRESENCE OF TEMPERATURE
FEEDBACK. THE NEUTRON DIFFUSION AND DELAYED PRECURSCR EQUATIONS
ARE DIFFERENCE() IN BOTH SPACE AND TIME. THE THERMAL-HYDRAULIC
DESCRIPTION IS BASED ON A NO-BOILING, ONE-PASS MODEL FORMULATED IN
TERMS OF REGIONwISE-AVERAGED COOLANT AND FUEL METAL TEMPERATURES.

352 RAUMZEIT	 RAUMZEIT SOLVES SYSTEMS OF
ONE-DIMENSIJNAL, TIME-DEPENDENT, MULTIGROUP DIFFUSION-TYPE EQUA-
TIONS USIAG EITHER OF TwC TREATMENTS OF THE TIME DEPENDENCE,
FINITE DIFFERENCING OR THE TIME-INTEGRATED APPRCACH (SEE REFERENCE
2).

370 GAKIT	 GAKIT SOLVES THE mULTIGROuP,
ONE-DIMENSIONAL, TIME-DEPENDENT DIFFUSION THEORY KINETICS EQUA-
TIONS INCLUDING DELAYED NEUTRON EFFECTS AND TEMPERATuPE FEEDBACK
BASED ON TWO-DIMENSIONAL HEAT TRANSFER CALCULATIONS. FOR THE ONE-
DIMENSIONAL MULTIGROUP KINETICS EQUATIONS AN ARBITRARY SCATTERING
MATRIX AND ARBITRARY FISSION TRANSFER ARE ALLOWED, AND PLANE,
CYLINDRICAL, OR SPHERICAL GEOMETRY MIGHT BE USED. A PIECRwISE
LINEAR TIME-DEPENDENT INHOMOGENEOUS SOURCE CAN BE SPECIFIED.
FEEDBACK IS AVAILABLE FROM XENON BUILDUP AND TEMPERATURE DEPEND-
ENCE OF CROSS SECTIONS. THE HEAT TRANSFER CALCULATION IS PER-
FORMED FOR TWO-DIMENSIONAL R-Z FUEL ELEMENT MODELS ASSUMING PRE-
DETERMINED AXIAL POWER SHAPE FUNCTIONS AND TIME-DEPENDENT POWER
AMPLITUDES OBTAINED FROM THE ONE-DIMENSIONAL KINETICS CALCULA-
TIONS. FOR THE FUEL ELEMENTS AVERAGE FUEL AND MODERATOR TEMPERA-
TURES ARE CALCULATED WHICH DETERMINE, BASED CN TABLES, THE TEM-
PERATURE-DEPENDENT CROSS SECTIONS. TRANSIENTS MAY BE INTRODuCEP
BY STEP CHANGES OF CROSS SECTIONS, PY PIECEWISE LINEAR TIME-
DEPENDENT CROSS SECTIONS (ROD WITHDRAWAL ACCIDENTS), BY STEP
CHANGES OF THE FLOW RATES OR BY STEP CHANGES OF THE COOLANT INLET
TEMPERATURES.

371 NOwIG	 NOwIG IS USED TO SOLVE THE
ONE-DIMENSIONAL TWO-GROUP NEUTRON DIFFUSION AND DELAYED PRE-
CURSOR EQUATIONS USING A SHAPE-SPECIFIED POINT KINETICS APPROXIMA-
TION. FEEDBACK DUE TO CHANGES IN THE FUEL METAL TEMPERATURE AND
COOLANT DENSITY IS ACCOUNTED FOR BY USING A MODEL WHICH IS IDENTI-
CAL WITH THAT USED IN THE WIGL2 (ACC ABSTRACT 274) PROGRAM.

389 STINT3	 STINT3 SOLVES STATIC (EIGFN-
VALUE) AND TIME-DEPENDENT SYSTEMS OF COUPLED, ONE-DIMENSIONAL,
DIFFUSION TYPE EQUATIONS IN SLAB GEDMETRV AND IS PRIMARILY
INTENDED FOR SOLVING SINGLE-CHANNEL, FLUX-SYNTHESIS EQUATIONS.
THE CODE PROVIDES FOR CONTROL ROD MCTION AND TEMPERATURE FEFDBACK.
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400 SAS1A	 SASI4 IS USED FCP THE ANALY-
SIS OF FAST REACTOR POWER AND FLOW TRANSIENTS. THE PROGPAm CON-
SISTS OF FOUR DRIVER PROGRAmC EACH CALLED BY THE MAIN PROGRAM.
THESE DRIVERS HANDLE THE AREAS OF (1) INPUT/OUTPUT, WITH DIAGNOS-
TICS, (2) STEADY-STATE INITTALIZATICN, TO (FINE THE CORE O P ERAT-
ING CONDITIONS BEFORE THE INITIATION CF THE TRANSIENT, (3) THE
TRANSIENT PORTION, AND (4) THE DISASSEMBLY (WEAK EXPLOSION) ANALY-
SIS.

405 NOAH	 NOAH SCLVES THE ONE-DIMEN-
SIONAL, ONE-GROUP SPACE-TIME DIFFUSION EQUATION ACCOUNTING FOR THE
EFFECTS OF FUEL, CLAD, ANC COOLANT TEMPERATURES (OR BY CHANGING
SUBROUTINES FUEL, COOLANT, AND SCLIC MOCERATCR TEMPERATURES) ON
FISSION AND ABSORPTION CROSS SECTIONS, AND ON THE DIFFUSION COEF-
FICIENT AND THE TRANSVERSE BUCKLING. IT CAN ACCOUNT FOR THE
EFFECTS OF XENON-IODINE FEEDBACK. 	 IF DESIREE', IT WILL DETERMINE
LONG-TIME XENON-FLUX BEHAVIOR ASSUMING THE TE mPERATURES TO BF
IN QUASI-STATIC EQUILIBRIUM.	 NUMERCUS METHCCS OF PERTURBATION ARF
ALLOWED AND CONTROL OF THE TRANSIENT IS ALSO PROVIDED.

415 CEXE/INCEXE CEXE SCLVES THE THREE-DIMEN-
SIONAL XYZ TIME-DEPENDENT XENON SPATIAL OSCILLATION PROBLEM USING
A MODIFIED ONE ENERGY GROUP THECRY AND A NCCAL REPRESENTATION.

474 QX1	 0X1 SOLVES THE MULTIGROOP,
ONE-DIMENSIONAL, TIME-DEPENDENT DIFFUSION ECUATIONS. PROBLEM
GEOMETRY MAY BE PLANE, CYLINDRICAL, OR SPHERICAL. 	 STEADY-STATE
INITIAL CONDITIONS MAY BE ESTABLISHEC EITHER FOR A SOURCE-FREE
SYSTEM OR FOR A SYSTEM WITH AN EXTERNAL NEUTRON SOURCE. THE
REACTOR MAY BE PERTURBED PY CHANGING MATERIAL VOLUME FRACTIONS
AND/OR TEMPERATURES OR BY CHANGING THE NEUTRCN SOURCE LEVEL. A
F IRST-COLLISION PULSED SOURCE DISTRIBUTION MAY BE SPECIFIED.
RESONANCE AdSORPTION FEEDBACK IS CALCULATED PY GROUPWISE INTER-
POLATION IN A CROSS-SECTION VERSUS TEMPERATURE TABLE. A HIGHLY
SI MPLIFIED FUEL TEMPERATURE MODEL IS INCLUDED.

488 NOISY1	 AUTO- AND CROSS-SPECTRAL
DENSITY FUNCTIONS ARE CALCULATED FOR NEUTRON FLUCTUATIONS IN
NUCLEAR REACTORS. THE CALCULATIONS ARE POINT-WISE, SPACE-DEPEND-
ENT IN CUBICAL REACTORS WHICH ARE HCMOGENEOUS AND BARE. EITHER
NEUTRON FLUCTUATIONS OR THE FLUCTUATIONS SEEN BY A NEUTRON
DETECTOR CAN BE SPECIFIED. FLUCTUATIONS BETWEEN EITHER TWO
POINTS OR BETWEEN TWO FINITE REGIONS CAN BE CONSIDERED. THE
FINITE REGIONS OR SIMULATED DETECTORS MUST EITHER FULLY OVERLAP
OR NOT OVERLAP AND ARE RESTRICTED IN SHAPE TO RECTANGULAR
PARALLELEPIPEDS.
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494 ADEP	 THE TIME-DEPENDENT FEW-GROUP
NEUTRON DIFFUSION EQUATIONS ARE SOLVED IN ONE OR TWO DIMENSIONS.
LUMPED PARAMETER THERMAL-HYDRAULIC EQUATIONS ARE USED TO CALCULATE
FEEDBACK.

511 VENUS	 VENUS COMPUTES THE POWER,
ENERGY RELEASE AND SPACE-TIME (R-1 GEOMETRY) HISTORY OF THE TEMP-
ERATURE, PRESSURE, DENSITY AND MATERIAL MOTICN OF AN LMFBR DURING
A DISASSEMBLY EXCURSION. REACTIVITY FEEDBACK DUE TO DOPPLER
BROADENING AND MOTION OF THE REACTOR MATERIAL IS TAKEN INTO
ACCOUNT.

550 REXCO-H (RELEASE 1) REXCO-H CALCULATES THE TWO-
DIMENSIONAL HYDRODYNAMIC RESPONSE OF PRIMARY REACTOR CONTAINMENT
TO A HIGH-ENERGY EXCURSION.
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47 CLOUD	 THE CLOUD PROGRAM CALCULATES
THE EXTERNAL GAMMA-RAY DOSE RATE AND TOTAL INTEGRATED DOSE RESULT-
ING FROM THE CONTINUCUS RELEASE OF RADIOACTIVE MATERIALS TO THE
ATMOSPHERE.

172 AISITE2/R153	 AISITE2 IS LARGELY BASED ON
METHODS PROPOSED BY THE AEC IN 1I0-14844 BUT DIFFERS IN CERTAIN
OF THE ASSUMPTIONS AND MODELS. THE CODE AUTOMATICALLY VARIES ANY
ONE OF 46 PARAMETERS SUCH AS REACTOR POWER, PUILCING LEAK PATE,
IODINE CLEAN-UP RATE, AND HALOGEN FILTER EFFICIENCY, COMPUTING THE
EXCLUSION AREA, AND LOW POPULATION BOUNDARY ZONES AS FUNCTIONS OF
THAT PARAMETER. THE EDIT INCLUDES DOSE VS. DISTANCE DATA,
FRACTIONAL CONTRIBUTION BY ISOTOPE GROUP TO THE INHALATION DOSE,
AND CRITICAL DISTANCES PROVIDING BOTH PRINTED AND GRAPHICAL DATA.
THREE MODELS ARE AVAILABLE FOR FISSICN PRODUCT RELEASE WITH UP TO
4 LEVELS OF CONTAINMENT.

196 CURIE/DOSE/THUNDERHEAD	 CURIE CALCULATES THE FISSION
PRODUCT INVENTORY PRODUCED IN A REACTOR DURING CONSTANT POWER
OPERATION AND RELEASES DIFFERENT PERCENTAGES OF THE NORLE GASES,
HALOGENS, AND PARTICULATES TO THE ATMOSPHERE AT REACTOR SHUTDOWN.
DOSE CALCULATES THE TOTAL DCSE IC 13 INTERNAL eon' ORGANS
RESULTING FROM INHALATION OF THE PASSING RADIOACTIVE CLOUD.
THUNDERHEAD CALCULATES THE EXTERNAL arm GAMMA EXPOSURE DOSE FROM
THE RELEASED FISSION PRODUCTS.

200 SATURATED BLOWDOWN2	 CALCULATICN OF LOCAL
PRESSURES, MASS FLOW RATES, FLUID QUALITIES, SPECIFIC VOLUMES,
TEMPERATURES AND LOCAL HEAT TRANSFER COEFFICIENTS AT WETTED
WALLS, DURING BLOWDOWN OF THE REACTCR PRIMARY COOLANT incr..

228 PRECON	 THE PURPOSE OF THE PROGRAM IS
TO DETERMINE, FUR A GAS-COOLED REACTOR, THE CONTAINMENT PRESSURF
AS A FUNCTION OF TIME, AFTER RUPTURES HAVE BEEN ASSUMED TO Duo
IN THE PRIMARY SYSTEM OR IN CONJUNCTION WITH STEAM GENERATOR
RUPTURES.

229 ELBOW	 DEFLECTIONS, RESTRAIN T FORGES

AND STRESSES ARE DETERMINED IN A FUEL ELEMENT SUBJEC T ED TO
ASYM M ETRIC POWER GENERATION, CIRCUMFERENTIALLY NON-M1FOR m COOLANT

TEMPERATURE DISTRIBUTION, AND ASYM M ETRIC FAST NEUTRON FLUX DAMAGE.
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261 GADOSE/DOSET	 THE GACCSE PROGRAM CALCULATES
RADIOACTIVITY AND DOSES RESULTING FROM INSTANTANEOUS ACCIDENTAL
RELEASE OF ACTIVITY WHILE THE ComPANION PROGRAM COSET INCLUDES THE
EFFECTS OF A TIME-DEPENDENT ACCIDENTAL FISSION PRODUCT RELEASE FOR
THE HTGR TYPE OF PLANT. GIVEN AN INITIAL FISSION PRODUCT INVEN-
TORY RELEASED INTO A REACTOR VESSEL OR CONTAINMENT VOLUME, THP
QUANTITY OF EACH ISOTOPE IS CALCULATED AT A NUMBER OF TINES AT A
NUMBER OF LOCATIONS (IN THE CONTAINMENT, CONTAINMENT RECIRCULATING
CLEANUP FILTERS, LEAK COLLECTOR, PLANT EXHAUST FILTERS AND IN THE
ATMOSPHERE AT A NUMBER OF DISTANCES FROM THE PLANT). EACH DECAY
CHAIN IS CALCULATED SEPARATELY CONSIDERING BUILDUP AND DECAY OF
EACH ISOTOPE. RADIOLOGICAL DOSES ARE CALCULATED FOR ANY THPEE
BODY ORGANS AND THE WHOLE BODY BASEC ON METEOROLOGICAL AND PHYSIO-
LOGICAL INPUT PARAMETERS. FALLOUT AND RAINOUT ARE INCLUDED.

265 RSAC	 RSAC GENERATES A FISSION PRO-
DUCT INVENTORY FROM 4 GIVEN SET OF REACTOR OPERATING CONDITIONS
AND THEN COMPOTES THE EXTERNAL GAMMA DOSE, THE DEPOSITION GAMMA
DOSE, AND/OR THE INHALATION-INGESTION DOSE IC CRITICAL BODY ORGANS
AS A RESULT OF EXPOSURE TO THESE FISSION PRODUCTS. PROGRAM OUTPUT
INCLUDES REACTOR OPERATING HISTORY, FISSION PRODUCT INVENTORY,
DOSAGES, AND INGESTION PARAMETERS.

268 TRANS-FUGUE' TRANS-FUGUE1 IS A TRANSIENT
SINGLE CHANNEL, TWO-PHASE FLOW, AND HEAT TRANSFER CODE FOR ANALY-
SIS OF POSTULATED REACTOR INCIDENTS INVOLVING BOILING. THE CODE
IS BASED ON A HOMOGENEOUS HYDRODYNAMIC MODEL WHICH ASSUMES EQUAL
PHASE TEMPERATURES AND VELOCITIES. 	 IT ASSUMES VAPOR GENERATION TO
BE HEAT TRANSFER LIMITED ONLY, AND CALCULATES AXIAL DISTRIBUTION
OF VELOCITY, VOID FRACTION, PRESSURE, COOLANT TEMPERATURE, AND
FUEL TEMPERATURE. TRANSIENTS SIMULATING POWER EXCURSIONS, LOSS OF
FLOW, LOSS OF PRESSU R E AND CHANNEL PLUGGING CAN BE STUDIED.
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278 WHAM/WATER-HAMMER	 WHAM IS USED TO CALCULATE
PRESSURE, VELOCITY, AND FORCE TRANSIENTS IN THE LIOUIC FILLED PIP-
ING NETWORKS.	 IT CAN BE APPLIED TO MULTI-LCOP, COMPLEX PIPING
NETWORKS CONSISTING OF ANY NUMBER OF DEAD ENCS, ELBOWS, ORIFICES,
MULTIPLE BRANCH TEES, CHANGES OF FLOW PASSAGE CRESS SECTIONS,
CHECK VALVES, PUMPS, PRESSURIZERS OR TANKS, AND EXIT VALVES.
HYDRAULIC LOSSES ARE CONSIDERED. TRANSIENTS CAN BE INITIATED
EITHER, BY CLOSURE OR BY OPENING OF ENE OR MOPE EXIT VALVES (r gt my

THE SYSTEM RUPTURE AT ONE OR MORE PLACES), OR BY A PRESCRIBED
CHANGE IN THE TANK (OR PRESSURIZER) PRESSURE, OP BY THE PUMP POWER
FAILURE. WHAM IS AN EXTENSION OF THE PROGRAM WATER-HAMMER.
WATER-HAMMER ANALYZES Hy rRAULIC TRANSIENTS IMPOSED RY THE sunTEN
DISCHARGE OF LIQUID FROM THE P RIMARY COOLANT LOOP, REFnRE ANY
GENERATION OF VAPOR HAS TAKEN PLACE. EFFECTS OF HYDRAULIC LOSSES
ARE NEGLECTED, THE LOOP PRESSURIZER IS ASSUMED TO REMAIN CnNSTANT
AT INITIAL PRESSURE AND THE PRESENCE OF A PUMP IS IGNoREO. IT WAS
DESIGNED FOR THE EARLY BLOWCCWN ANALYSIS FOP LOFT.

284 M0555(ACTI)	 THIS PROGRAM WILL PREDICT THE
PRESSURE TRANSIENT IN THE CONTAINMENT VESSEL AS A FUNCTION OF TIME
AS A RESULT OF A MAJOR RUPTU R E IN THE PRIMARY SYSTEM UF A PRES-
SURIZED WATER REACTOR. MEANS ARE AVAILABLE FOR INTRODUCING WATER
AND HEAT INTO THE CONTAINMENT VESSFL. THERE ARE ALSC PRCVISIoNS
FCR SPECIFYING VARIOUS TYPES OF HEAT SINKS FOR ENERGY ABSORPTION.
THE TEMPERATURE DISTRIBUTICN IN THESE HEAT SINKS IS CALCUIA T FD AS

A FUNCTION OF TIME. DISCHA R GE RATES OF THE CONTAINMENT PAY ALSO
BE DETERMINED AS A FUNCTION OF BCTH TIME AND THE INTERNAL PRES-

SURE.

295 FLASH3	 FLASH3 CETERMINES THE TRAN-

SIENT RESPONSE OF A WATER-COOLED REACTOR TO A Less-OF-COOLANT

ACCIDENT JR SEVERE VARIABLE PRESSURE OPERATION.
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297 CONTEMPT	 THE CONTEMPT COMPUTER PRrGRAM
PREDICTS THE PRESSURE-TEMPERATURE RESPONSE OF A DRY WELL CONTAIN-
MENT BUILDING TO A LOSS-OF-CCCLANT ACCIDENT. THE CONTAINMENT VOL-
UME IS SEPARATED INTO A LIQUID REGION AND A VAPOR REGION. EACH
REGION IS ASSUMED TO HAVE A UNIFORM TEMPERATURE BUT THE TEMPERA-
TURE OF THE TWO REGIONS MAY BE DIFFERENT. THE CONTAINMENT BUILD-
ING IS REPRESENTED AS CONSISTING OF SEVERAL HEAT CONDUCTING STRUC-
TURES WHOSE THERMAL BEHAVIOR CAN BE DESCRIPEC BY THE ONE-DIMEN-
SIONAL MULTIREGION HEAT CONDUCTION EQUATION. WATER AND ENERGY
RATES FROM DISCHARGE CF COOLANT, THE BOILING OF RESIDUAL WATER BY
REACTOR DECAY HEAT, THE SUPERHEATING OF STEAK PASSING THROUGH THE
CORE, AND METAL-WATER REACTIONS ARE ASSUMED AVAILABLE FRCM PREVI-
OUS CALCULATIONS AND ARE INPUT DATA TO CONTEMPT. PROGRAM OUTPUT
INCLUDES CONTAINMENT VOLUME PRESSURE AND TEMPERATURES, TEMPERA-
TURE THROUGH BUILDING STRUCTURES, ANC THE AMOUNT OF WATER, VAPOR,
AND ENERGY IN THE CONTAINMENT VOLUMES. THE PROGRAM ALSO CALCU-
LATES BUILDING LEAKAGE AND THE EFFECTS OF ENGINEERED SAFEGUARD
DEVICES SUCH AS WATER SPRAY AND FAN COOLER SYSTEMS.

328 NURLOC-1.0	 NURLOC-1.0 PERFORMS CORE/
PRESSURE VESSEL THERMAL ANALYSIS FOR A NUCLEAR REACTOR LOSS-0E-
COOLANT ACCIDENT.

330 ECCSA4	 ECCSA4 PREDICTS THE THERMAL
AND HYDRAULIC BEHAVIOR OF A SINGLE FUEL ROD AND ITS ASSOCIATED
CORE FLOW CHANNEL DURING A LCSS-0E-CCOLANT ACCIDENT AND SUBSEQUENT
EMERGENCY CURE COOLING INJECTION.

366 CHEMLOC2	 CHEMISC2 IS USED TO COMPUTE
THE EXTENT OF CURE HEATING AND METAL-STEAM REACTION FOLLOWING A
HYPOTHETICAL LOSS-OF-COOLANT ACCIDENT, INCLUDING EMERGENCY CORE-
COOLING FAILURE, IN A WATER-COOLED REACTOR. THE PROGRAM INCLUDES
THE EFFECTS OF HEAT PROCUCTICN BY DECAY HEATING IN THE FUEL AS
WELL AS BY STEAM-METAL CHEMICAL REACTION, HEAT TRANSFER FROM THE
CCRE TO THE BOTTOM AND TCP GRID-SUPPORT PLATES AND TO THE WALL
SURROUNDING THE CORE, AND METHODS OF CALCULATING THE EFFECTS FIR
CORE MOVEMENT AND MATERIAL TRANSFER ON REACHING SLUMPING TEMPERA-
TURE.
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369 RELAP3	 RELAP3 IS USED TO CALCULATE
FLOWS, MASS INVENTORIES, PRESSURES, TEMPERATURES, REACTIVITIES,
AND REACTOR POWER FOR THE PRIMARY SYSTEM OF A WATER REACTOR DURING
SEVERE TRANSIENTS OR ACCIDENTS. THE SPECIFIC ACCIDENT FOR WHICH
THE PROGRAM WAS WRITTEN IS THE LOSS-OF-COOLANT BUT OTHERS, SUCH AS
LOSS-OF-PUMPING-POWER OR INSE R TION-CF-REACTIVITY, CAN ALSO RE
HANDLED. THE REACTOR PRIMARY SYSTEM CAN BE APPROXIMATED BY AN
ARBITRARY NUMBER OF CONTROL VOLUMES, INTERCCNNECTED IN AN ARBI-
TRARY MANNER BY JUNCTIONS. ANY NUMBER OF VOLUMES CAN BE CHOSEN
TO CONTAIN ENERGY SOURCES (CORE REGIONS) OP ENERGY SINKS (HEAT
EXCHANGERS). ANY NUMBER CF JUNCTIONS CAN BE SELECTED TO REPRE-
SENT COOLANT SINKS (LEAKS), COOLANT SOURCES (FILL SYSTEMS), OR
NORMAL JUNCTIONS (CONNECTIONS BETWEEN CONTRCL VOLUMES). PROVI-
SIONS ARE MADE FOR THE USE OF PUMPS, CHECK VALVES, CeNTRCL ROD
INSERTION, AND OTHER FEATURES OF WATER-COOLED REACTORS.

433 CONTEMPT-LT/022	 THE CONTEMPT-LT PROGRAM PRE-
DICTS THE PRESSURE-TEMPERATURE RESPONSE OF A DRY WELL OR A DRY
WELL WITH VENTS AND PRESSURE SUPPRESSION SYSTEM TO A LOSS-OF-
COOLANT ACCIDENT. AN ADDITIONAL DUAL CONTAINMENT COMPARTMENT MAY
ALSO BE MODELED IF DESIRED. THE DRY WELL IS SEPARATED INTO A

LIQUID REGION AND A VAPOR REGION. EACH REGIPN IS ASSUMED TO HAVE
A UNIFORM TEMPERATURE BUT THE TEMPERATURES OF THE TWC REGIONS MAY
BE DIFFERENT.	 THE CONTAINMENT BUILDING IS REPRESENTED AS CONSIST-
ING OF SEVERAL HEAT CONDUCTING STRUCTURES WHOSE THERMAL BEHAVIOR
CAN BE DESCRIBED BY THE ONE-DIMENSICKAL MULTI-REGION HEAT CONDUC-
TION EQUATIONS. WATER AND ENERGY RATES FROM DISCHARGE OF COOLANT,
BOILING OF RESIDUAL WATER BY REACTOR DECAY FEAT, SUPERHEATING OF
STEAM PASSINC, THROUGH THE CORE, AND METAL-MATER REACTIONS ARE
ASSUMED AVAILABLE FROM PREVIOUS CALCULATIONS AND ARE INPUT DATA To
THE PROGRAM. PROGRAM OUTPUT INCLUDES CONTAIN M ENT VOLUME PRESS1WF
AND TEMPERATURE, TEMPERATURES THROUGH THE BUILDING STRUCTURES, AN!".!
THF AMOUNT OF WATER, VAPOR, AND ENERGY IN THE CONTAINMENT voLumFs.
THE PRESSURE SUPPRESSION CALCULATIONS INCLUDE VENT CLEARING AND
FLOW OF A TWO-CJMPONENT TWO-PHASE WATER-AIR MIXTURE THROUGH THE
VENTS, AND A MASS-ENERGY BALANCE IN THE WET WELL. THERE APE °An-
VISIONS FOR NJRMAL BUILDING LEAKAGE, LEAKAGE FROM PENETRATIONS, A
FAN CCOLER SYSTEM, AND DRY AND WET WELL SPRAY SYSTEMS.

435 BURST'	 BURST1 PROVIDES FOR THE STUDY
OF PRESSURIZED LIQUID IN A CYLINDRICAL SYSTEM IMMEDIATELY AFTER
A RUPTURE OCCURS AT ONE CR BCTH ENDS CF THE SYSTE M . PRESSURE,
MASS VELOCITY, AND ENTHALPY ARE CALCULATED AT EQUALLY-SPACE D MESH

POINTS ALONG THE LENGTH CF THE SYSTEM. THIS IS A ONE-DIMEKSIONAL
REP RESENTATILN, ASSUMING UNIFnRM CONDITIONS THROUGHOUT ANY GIVEN
CROSS-SECTIONAL AREA. FORCES ON DESIGNATEP SECTIONS (I F THE SYSTEM

CAN ALSO BE COMPUTED, WITH PROVISI rN FOR DIRECTIONAL CHANGES.
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443 HAA3	 HAA3 EVALUATES AN AP PROXIMA-
TION TO THE GENERAL INTEGRO-DIFFERENTIAL EQUATION WHICH DESCRIBES
AEROSOL BEHAVIuR.	 THE PHYSICAL MODEL INCLUDES PARTICLE GENERA-
TION, BROWNIAN AND GRAVITATIONAL AGGLOMERATION, SETTLING, PLATING,
AND LEAKAGE FOR SPHERICAL PARTICLES. THE APPROXIMATION IS THE
REQUIREMENT THAT THE SIZE DISTRIBUTION FUNCTION BE LOG-NORMAL.
THE TIME-DEPENUENT PHYSICAL QUANTITIES COMPUTED ARE (1) PLATED,
SETTLED, SUSPENDED, AND LEAKED VOLUME FRACTIONS, (2) GEOMETRIC
MEAN DEVIATION, NUMBER CONCENTRATION, AND GEOMETRIC MEAN RADIUS
FOR THE LOG-NORMAL DISTRIBUTION OF THE SUSPENDED MATERIAL, (3) THE
50 PERCENT RADIUS (BY MASS) FOR THE SUSPENDED MATERIAL, (4) THE
NUMBER AND VOLUME DISTRIBUTIONS (FUNCTIONS OF RADIUS) FOR THE
SETTLED, PLATED, AND LEAKED m ATERIAL, (5) THE EFFECTIVE RADII FOR
THE SUSPENDED, SETTLED, AND PLATED mATERIAL.

448 FLASH4	 FLASH4 IS USED TO DETERMINE
THE TRANSIENT RESPONSE OF A WATER-COOLED REACTOR OR HYDRAULIC SYS-
TEM TO SEVERE VARIABLE PRESSURE OPERATION.

479 FREADM1	 FREADM1 IS A FAST REACTOR
MULTICHANNEL ACCIDENT ANALYSIS PROGRAM DESIGNED To EFFICIENTLY
SIMULATE A REACTOR TRANSIENT FROM INITIATION TO THE POINT OF CORE
DISASSEMBLY. MODELS ARE INCLUDED FCR NUCLEAR KINETICS (POINT
MODEL), CORE THERMO-HYDRAULICS, VOIDING, FUEL REDISTRIBUTION,
FAILURE PROPAGATION, PROGRAMMED REACTIVITY INSERTION, AND THE
DYNAMICS OF PRIMARY SYSTEM COOLANT FLOW. A BROAD RANGE OF ASSUMED
ACCIDENT INITIATING AND PROPAGATING ACTIVITIES MAY BE SIMULATED
USING TRIGGERING LOGIC INCLUDED IN THE CODE.

499 MIRAB/mIRAP	 THE CODE MIRAB IS USED FOR
BwR REACTORS AND MIRAP IS FOR PwR REACTORS. THE COPES CALCULATE
THE REMOVAL OF FISSION PRODUCT IODINE FROM A DRY-TYPE BwR/PwR
CONTAINMENT SYSTEM ATMOSPHERE UNDER REACTOR ACCIDENT CONDITIONS.
THE METHOD CONSIDERS THE SIMULTANEOUS REMOVAL BY NATURAL DEPosi-
TicN ON SURFACES OR ABSORPTION IN WATER, BY ENGINEERED SPRAY
SYSTEM OPERATION, BY ADSORPTION ON FILTERS, AND BY LEAKAGE FRom
THE CONTAINMENT.	 IN ADDITION, THE SIMULTANEOUS BEHAVIOR OF THREE
IODINE FORMS IS MODELED - SPECIFICALLY ELEMENTAL IODINE, METHYL
IODINE, AND PARTICULATE IODINE. THE PROGRAMS GENERATE IODINE
CONCENTRATIONS AND ACCUMULATIONS THROUGHOUT THE CONTAINMENT
SYSTEM AS A FUNCTION OF TIME AFTER START OF THE ACCIDENT.
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500 FRCRL2	 THE CODE CALCULATES THF CUM-
ULATIVE FRACTIONAL RELEASE OF FISSION PRODUCTS FROM NUCLEAR RE-
ACTOR FUEL UNDER POSTULATED LOSS-OF-CCCLANT ACCICENT CoNCITIONS.
THE MATHEMATICAL MODEL FOR RELEASE IS BASED ON Si m PLF vCimmE DTF-
FUSION THEORY AND THE EQUIVALENT-SP,-ERE AP PROXIMATION OF FUEL
POROSITY. BOTH THE OPERATIONAL PREACCIDENT RELEASE COmPCNFNT AND
THE ACCIDENT CORE THERMAL TRANSIENT-INDUCED RELEASE COMPONENT ARE
CALCULATED. DETAILED CORE TEMPERATURE DATA ARE NEEOFC TO MAKE
THE LATTER SET OF COMPUTATIONS. 	 IN ADDITION, SPECIFIC CCRE PowER
DISTRIBUTION FACTORS AND FISSION PRCCUCT DIFFUSION PARAMETERS
MUST BE SUPPLIED.

508 MUCHAI/muCHA2	 muCHAl PREDICTS THE THERMAL
AND HYDRAULIC BEHAVIOR OF ANY Two REACTOR FUEL RODS AND THEIR
ASSOCIATED PARALLEL FLOW CHANNELS DURING A 1CSS-0E-CCOLANT ACCI-
DENT USING AS BOUNDARY CONDITIONS PLENUM FLUID CONDITIONS DETER-
MINED BY muCHA2 OR A SYSTEM-ORIENTED CODE. MOCHA? PREDICTS THF
THERMAL AND HYDRAULIC BEHAVICR CF THE PRIMARY COOLANT WITHIN
THE REACTOR PRESSURE VESSEL DURING A LOSS-CF-COOLANT ACCIDENT.
THE HEATED CORE IS REPRESENTED B y TWO EQUIVALENT FUEL RODS AND
THEIR ASSOCIATED PARALLEL FLOW CHANNELS. A PLENUM MODEL HAS PEEN
DEVELOPED TO PREDICT THE UPPER AND LOWER PLENUM FLUID CONnITICNS
THROUGHOUT THE ACCIDENT SEQUENCE FOR USE AS BOUNDARY CONDITIONS
FOR THE PARALLEL CORE CHANNELS.

512 THETAIB	 THETAIP CO m PUTF5 THE THERMAL
RESPONSE CHARACTERISTICS OF A NUCLEAR FUEL ROD SUBJECTED TO A
LOSS-OF-COOLANT ACCIDENT ENVIRONMENT.
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528 PREP/KITT THE PREP/KITT COMPUTER PRO-
GRAM PACKAGE OBTAINS SYSTEM RELIABILITY INFORMATION FROM A SYSTEM
FAULT TREE. THE PREP PROGRAM FINDS THE MINIMAL CUT SETS AND/OR
THE MINIMAL PATH SETS OF THE SYSTEM FAULT TREE. 	 (A MINIMAL CUT
SET IS A SMALLEST SET OF COMPONENTS SUCH THAT IF ALL THE COMPO-
NENTS ARE SIMULTANEOUSLY FAILED THE SYSTEM IS FAILED. A MINIMAL
PATH SET IS A SMALLEST SET OF COMPONENTS SUCH THAT IF ALL OF THE
COMPONENTS ARE SIMULTANECUSLY FUNCTIONING THE SYSTEM IS FUNCTION-
ING.) THE KITT PROGRAMS DETERMINE RELIABILITY INFORMATION FOR
THE COMPONENTS OF EACH MINIMAL CUT CR PATH SET, FOR EACH MINIMAL
CUT OR PATH SET, AND FOR THE SYSTEM. EXACT, TIME-DEPENDENT RELI-
ABILITY INFORMATION IS DETERMINED FCR EACH COMPONENT AND FOR EACH
MINIMAL CUT SET OR PATH SET. FOR THE SYSTEM, RELIABILITY RESULTS
ARE OBTAINED BY UPPER BOUND APPROXIMATIONS OR BY A BRACKETING PRO-
CEDURE IN WHICH VARIOUS UPPER AND LCWER BOUNDS MAY BE OBTAINED AS
CLOSE TO ONE ANOTHER AS DESIRED. THE KITT PROGRAMS CAN HANDLE
INDEPENDENT COMPONENTS WHICH ARE NONREPAIRABLE OR WHICH HAVE A
CONSTANT REPAIR TIME. ANY ASSORTMENT CF NONREPAIRABLE COMPONENTS
AND COMPONENTS HAVING CONSTANT REPAIR TIMES CAN BE CONSIDERED.
ANY INHIBIT CONDITIONS HAVING CONSTANT PROBABILITIES OF OCCURRENCE
CAN BE HANDLED. THE FAILURE INTENSITY OF EACH COMPONENT IS
ASSUMED TO BE CONSTANT WITH RESPECT TO TIME. THE KITT2 PROGRAM
CAN ALSO HANDLE COMPONENTS WHICH DURING DIFFERENT TIME INTERVALS,
CALLED PHASES, MAY HAVE DIFFERENT RELIABILITY PROPERTIES.

529 ANVENT	 THE ANVENT PROGRAM WAS
DEVELOPED TO ANALYZE THERMAL EFFECTS OF A LOSS-OF-COOLANT ACCIDENT
ROCA) IN A WESTINGHOUSE ICE CCNDENSER NUCLEAR UNIT, SIMILAR TO
THE DUKE POWER COMPANYS MCGUIRE UNITS. THE PROGRAM IS CAPABLE OF
EVALUATING (1) STEADY-STATE RADIAL TEMPERATURE DISTRIBUTIONS COR-
RESPONDING TO FIXED INSIDE AND OUTSIDE TEMPERATURES, (2) RADIAL
TEMPERATURE DISTRIBUTIONS IN THE STEEL CONTAINMENT SHELL AND THE
CCNCRETE REACTOR (SHIELD) BUILDING DUPING THE POST-LCCA TRANSIENT,
(3) TEMPERATURE AND PRESSURE IN THE ANNULUS BETWEEN THE CONTAIN-
MENT SHELL AND REACTOR BUILDING DURING THE POST-LOCA TRANSIENT,
AND (4) CAPABILITY OF THE ANNULUS VENTILATICN FAN TO QUICKLY
ATTAIN AND MAINTAIN A VACUUM IN THE ANNULUS AFTER A LCCA OCCURS.
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546 EMERALD	 THE EMERALD PROGRAM IS
DESIGNED FOR THE CALCULATION OF RADIATION RELEASES AND EXPOSURES
RESULTING FROM NORMAL AND ABNORMAL OPERATION OF A LARGE PRESSUR-
IZED WATER REACTOR. THE APPROACH USEC IN EMERALD IS SIMILAR TO
AN ANALOG SIMULATION OF A REAL SYSTEM. EACH COMPONENT CR VOLUME
IN THE PLANT WHICH CONTAINS A RADIOACTIVE MATERIAL IS REPRESENTED
BY A SUBROUTINE, WHICH KEEPS TRACK CF THE PROCUCTION, TRANSFER,
DECAY AND ABSORPTION OF RADIOACTIVITY IN THAT VOLUME. DURING THE
COURSE OF THE ANALYSIS OF AN ACCIDENT, ACTIVITY IS TRANSFERRED
FROM SUBROUTINE TO SUBROUTINE IN THE PROGRAM AS IT WOULD BE TRANS-
FERRED FROM PLACE TO PLACE IN THE PLANT. FOP EXAMPLE, IN THE
CALCULATION OF THE DOSES RESULTING FROM A LOSS-OF-COOLANT ACCIDENT
THE PROGRAM FIRST CALCULATES THE ACTIVITY BUILT UP IN THE FUEL
BEFORE THE ACCIDENT, THEN RELEASES SOME OF THIS ACTIVITY TO THE
CONTAINMENT VOLUME.	 SOME OF THIS ACTIVITY IS THEN RELEASED TO THE
ATMOSPHERE. THE RATES OF TRANSFER, LEAKAGE, PRODUCTION, CLEANUP,
DECAY, AND RELEASE ARE READ IN AS INPUT TO THE PROGRAM. SUBROU-
TINES ARE ALSO INCLUDED WHICH CALCULATE THE CN-SITE AND CFF-SITF
RADIATION EXPOSURES AT VARIOUS DISTANCES, FOR INDIVIDUAL ISOTOPES
AND SUMS OF ISOTOPES. THE PROGRAM CONTAINS A LIBRARY OF PHYSICAL
DATA FOR THE TWENTY-FIVE ISOTOPES OF MOST INTEREST IN LICENSING
CALCULATIONS, AND OTHER ISOTOPES CAN BE ADDED OR SUBSTITUTED.
BECAUSE OF THE FLEXIBLE NATURE OF THE SIMULATICN APPROACH, THE
EMERALD PROGRAM CAN BE USED FOR MOST CALCULATIONS INVOLVING THE
PRODUCTION AND RELEASE OF RADIOACTIVE MATERIALS, INCLUDING DESIGN,
OPERATIONAL AND LICENSING STUDIES.

548 CEBUG	 THE TRANSIENT HYDRAULIC
BEHAVIOR OF THE SODIUM IN A SODIUM-FEATED.STEAM GENEFATOR IN WHICH
A SODIUM-WATER REACTION OCCURS DUE TC A LARGE WATER LEAK IS CAL-
CULATED FUR FLOWS IN UP TO THREE DIMENSIONS.

554 DISPER	 DISPER DETERMINES THE AEROSOL
PARTICLE SOURCE STRENGTH OUTSIDE AN ENCLOSURE DUE TO A RELEASE OF
AEROSOL PARTICLES WITHIN THE ENCLOSURE. THE RELEASE IS AssumEn TO
PRESSURIZE THE ENCLOSURE AND THE AIRBORNE PARTICLES ARE CARRIED BY
THE ESCAPING GAS INTO LEAK PATHS IN THE ENCLCSURE WALLS. HERE,
THEY MAY BE DEPOSITED (TN THE LEAK PATH WALLS CR REMAIN ENTRAINEC
AND ESCAPE FROM THE ENCLOSURE.

555 PARET	 THIS PROGRAM IS DESIGNED FrR
USE IN PREDICTING THE COURSE AND CONSEQUENCES OF NONDESTRUCTIVE
REACTIVITY ACCIDENTS IN SMALL REACTCR CORES.
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559 SOFIRE2 1- AND 2-CELL	 SOFIRE2 ONE CELL, CALCULATES
THE CONSEQUENCES OF A SODIUM POOL FIRE IN A CLOSED VAULT. GAS
PRESSURE IN THE VAULT IS CALCULATED FROM THE GAS DENSITY AND TEM-
PERATURE. SOFIRE2 TWO CELL, CALCULATES THE CONSEQUENCES OF A
SODIUM POOL FIRE IN A VAULT CONNECTED TC A CONTAINMENT STRUCTURE
THROUGH A RESTRICTED OPENING. COLD GAS F101S FROM THE CONTAINMENT
TO THE VAULT DUE TO MASS DIFFERENCES WHILE HOT GAS FLOWS FROM THE
VAULT TO THE CONTAINMENT TO EQUILIBRATE PRESSURES. PRESSURE IN
THE CONTAINMENT IS CALCULATED FROM THE GAS DENSITY AND TEMPERA-
TURE. IN BOTH PROGRAMS THE SODIUM BURNING RATE IS GOVERNED BY
THE RATE OF OXYGEN DIFFUSION TO THE SODIUM SURFACE.

583 STEFEG	 STEFEG CALCULATES GASEOUS
SOURCE TERMS. IT COMPUTES THE GASEOUS RELEASES THROUGH VARIOUS
PATHS FROM BOILING WATER REACTCRS AND/OR PRESSURIZED WATER
REACTORS.

584 FPFm	 FPFm IS USED IN RADIOLOGICAL
SAFETY ANALYSES OF LINE REACTORS (BwR , S AND PWR'S ONLY) TO
CALCULATE: (II MAXIMUM NOBLE GAS RELEASE TO THE FUEL CLADDING
GAP FOR TOTAL CORE DURING STEADY-STATE OPERATION, (2) NOBLE
GAS RELEASED TO THE REACTOR PRIMARY SYSTEM FOR SELECTED PIN
PERFORATIONS, AND (3) INTERNAL PIN PRESSURE (OPTIONAL).

590 INTEG/INSPEC	 THESE PROGRAMS ANALYZE THE
CHARACTERISTICS OF A GENERAL MODEL DEVELOPED TC REPRESENT THE
SAFETY ASPECTS OF AN OPERATING NUCLEAR REACTOR. THESE
CHARACTERISTICS ARE THE FREQUENCIES CF INCIDENTS THAT ARE
DEPARTURES FROM THE EXPECTED BEHAVIOR OF THE REACTOR. EACH
INCIDENT IS ASSUMED TO RE PRECEDED BY A SEQUENCE OF EVENTS
STARTING AT SOME INITIATING EVENT.	 AT EACH MEMBER IN THIS
SEQUENCE THERE MAY BE FUNCTIONS SUCH AS SAFETY CIRCUITS, AN)
PERSONNEL OPERATIONS THAT STCP THE SEQUENCE AT THAT MEMBER. WHEN
MECHANICAL DEVICES FAIL THEY ARE ASSUMED TO REMAIN INOPERATIVE
UNTIL REPAIRED. THE MODEL ACCOUNTS FOR SCHEDULED INSPECTION
AND MAINTENANCE OF ALL EQUIPMENT IN THE SYSTEM.



1205

G. RADIOLOGICAL SAFETY, HAZARD AND ACCIDENT ANALYSIS	 3/74

600 EGAD	 EGAD CALCULATES GAMMA DOSE
INTEGRALS TO A GROUND LEVEL RECEPTOR, FOR INCREMENTAL VALUES OF
THE VERTICAL DISPERSION PARAMETER SIG MA-2, AS A FUNCTION OF GAMMA
ENERGY AND SPATIAL DISTRIBUTION OF THE RADIOACTIVE MATERIAL. THE
DOSE INTEGRALS ARE REPRESENTATIVE OF SECTOR AVERAGES SINCE THE
DISTRIBUTION OF MATERIAL IS ASSUMED TO BE GAUSSIAN IN THE
VERTICAL, HOMOGENEOUS IN THE HORIZONTAL, ANC BCUNDEC BETWEEN
GROUND LEVEL AND AN INVERSION LID. CALCULATED DOSE INTEGRALS ARE
INDEPENDENT OF RADIOACTIVE DECAY, TRANSPORT VELOCITY, DOWNWIND
DISTANCE, AND SECTOR WIDTH. SPACE ATTENUATICN AND BUILDUP ARE
TAKEN INTO ACCOUNT.
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152 ARGUS (RE248)	 THIS PROGRAM CALCULATES
TRANSIENT TEMPERATURES IN A CONCENTRIC, CYLINCRICAL CONFIGURA-
TION. UP TO 25 CONCENTRIC REGIONS ARE ALLOWED, EACH CONTAINING
EITHER A STATIONARY (SOLID OR NON-FLOWING LIQUID) OR TURBULENTLY
FLOWING (LIQUID OR GAS) MATE R IAL. ANY STATIONARY REGION CAN
HAVE SPATIAL- AND TIME-DEPENDENT HEAT GENERATION. TEMPERATURES
ARE CALCULATED AT NOnE POINTS EQUALLY-SPACED WITHIN A REGION.
FILM COEFFICIENTS ON FLOWING REGION OCUNCARIES ARE CALCULATEC BY
THE PROGRAM. TIME-DEPENDENT COOLANT VELOCITIES ARE PERMITTED.
THE HEAT SOURCE IS ASSUMED TO RE ANGULAR INDEPENDENT. AXIAL hEAT
CONCOCTION IS NEGLECTED, BUT AXIAL HEAT TRANSPORT DUE TO MATERIAL
POTION IS CONSIDERED IN THE FLOWING REGIONS.

155 P11-I1 THIS PROGRAM CALCULATES CON-
TAINMENT SHELL PRESSURE-TEMPERATURE hISTCRY RESULTING FRCM AQUEOUS
COOLANT SYSTEM BLOWDOWN.

182 AXFLU	 AXFLU CALCULATES HEAT TRANS-
FER FROM A LATTICE OF FLUID CYLINDRICAL FUEL PINS TO COOLANT IN
EITHER SLUG OR FULLY-DEVELOPED LAMINAR FLCW. SOLUTION IS
ANALYTIC AND CLOSED, EX r EPT FOR SATISFYING BOUNDARY CONDITIONS
AT A FINITE, (BUT ARBITRARY), NUMBER OF OCUNCARY POINTS.

193 AxTHRm	 AxTHRm CALCULATES HEAT TRANS-
FER FROM A TRIANGULAR LATTICE OF CLAD SCLIC CYLINDRICAL FUEL PIN
TO COOLANT IN EITHER SLUG OR FULLY-D E VELOPED LAMINAR FLOW. SOLU-
TION IS ANALYTIC AND CLOSED, EXCEPT FOR SATISFYING BOUNDARY CONDI-
TIONS AT A FINITE, (BUT ARBITRARY), NUMBER OF BOUNCAPY POINTS.

19P HEATING2	 HFATING2 IS A GENERALIZED
HEAT TRANSFER CUD E CAPABLE OF SOLVING TRANSIENT AND/CR STEADY-
STAT E COORDINATE SYSTFmS. THF SI M PLIFIED INPUT MAKES IT A VERY
USEFUL CODE FOR THOSE PROBLEMS HAVING GEOMETRICAL CONFIGURATIONS
WHICH CAN BE DESCRTPED BY PARALLEL ANC PERPENDICULAR LINES OR
PLANES, OR CONCENTRIC CIRCLES.	 THESE FIGURES CAN BE ORCKEN U0
INTO A MAXIMUM OF 100 ONE-MATERIAL REGIONS WITH POSITION ANC TIME-
DEPENDENT VOLUMETRIC HEAT GENERATION RATES. UP TO 40 MATERIALS
WITH CONSTANT PROPERTIES CAN BE DESCRIBED, AND THE INITIAL TEm-
PFRATURES OF THESE REGIONS ARE POSITION-DEPENDENT. THE BOUNDARIES
OF THESE REGIONS CAN BE CONTACT, INSULATED, TIME-CEPENDENT TEm-
PE2ATuRE CONTROLLED, OR FORCED CONVECTION WITH A TIME-DEPENDENT
SINK T E MPERATURE. ALSO A RADIATION BOUNDARY WITH A TIME-DEPENDENT
SINK TEMPERATURE IS INCLUnED.
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205 BLOOST5	 BicrsT5 COMBINES A REACTcR
KINETICS CODE WITH A T WO-DIMENSIONAL HEAT TRANSFER CODE, AND IS
APPLICABLE TO PROBLEMS FCR WHICH THE SPACE-INCEPENCENT
FORM OF THE REACTOR KINETICS EQUATICN IS APPLICABLE.

242 RATH MESHER/RATH WANTON	 THESE CCDES SOLVE THE TwC-
AND THREE-DIMENSIONAL HEAT CONDUCTION PROBLEM IN GENERAL GEOME-
TRIES. TIME, TEMPERATURE, AND PCSITICK-DEPENCENT PHYSICAL PRCPER-
TIES CAN BE USED.

246 FLOW-MODEL	 A MULTI-CHANNEL, TwC-
ClmENSIONAL, TWO-PHASE FLOW MODEL, CESIGNEC TO COMPUTE TH F AXIAL
AND RADIAL COOLANT DENSITY AND QUALITY PROFILES, THE AXIAL
PRESSURE PROFILE AND THE WEIGHT FLOI. DI STRIBUTI CN FCP Al' [PEN
MATRIX FLOW, BOILING WATER REACTCR.

256 MANTA	 MANTA IS A PROGRAM WHICH ARO-
vinfs A THERMAL-HYDRAULIC NODAL ANALYSIS IN THE STEACY STATE. IT
WAS DESIGNED TO ANALYZE FUEL ELEMENT CONFIGUPATICN IN THE SUPER-
HEAT DEVELOPMENT PRCGRAm. MANTA ANALYZES MIXING BETWEEN COOLANT
CHANNELS, ALLOWS FOR TEMPERATURE VARIANT CCNOUCTIVITY IN ADMIT-
TANCE CALCULATIONS, AND MULTIPLE STACKEC SEGMENTS THFCUGH THE FUEL
REGICN FOR A 7 ELEMENT CLUS T ER ANALYSIS OVER A LENGTH OF UP TO
8 FEET. MANTA IS DESIGNED FOR SINGLE-PASS STEAM FLCW. THE
FLEW DIRECTION IN THE COOLANT CHANNELS ma y PE EITHER UP CR DOWN,
THEREBY PERMITTING THE ANALYSIS CF TWO-PASS AS WELL AS SINGLE-PASS
FUEL ELEMENTS. MANTA ACCOUNTS FOR THE HEAT TRAEsEEE AND PFESSURE
DROP THAT MAY OCCUR PETWEEN ConLANT CHANNELS CUE TO MIXING AS WELL
AS TO THE CONVENTIONAL HEAT TRANSFER AND PRESSURE DROP RELATION-
SHIPS DUE TO FRICTION, CISCCATINUITIES, ACCELERATION, CONVECTION,
CONDUCTION, AND RADIATION. MANTA ALLOWS FCP THE CALCULATION AT
EACH NODE OF THE MATERIAL PROPERTIES VISCOSITY, SPECIFIC HEAT,
COND UCTIVITY, AND SPECIFIC VCLUME IC CCPRESPCNC TO THE ACTUAL NODE
TEMPERATURE BEING saw) FOP. THE CDC6600 VORSICN USES sump
Fcp THE WORKING FLUID PATHER THAN STEAM.

267 WATER	 WATER IS A SUBROUTINE USED TC

EXTRACT THERmJDYNAMIC ANC TPANsPcRT PRCFERTIES OF LIQUIC, VAPoR,
AND SUP ERCRITICAL WATER AY TABULAR INTFRPCLATICN CVER THE RANGE CF
STATES - 14.5 TO 14,s00 PS IA AND 32 TO 1472 DEGREES F. THESE
P ROP ERTIES ARE SPECI F IC VOLU ME, SPECIFIC ENTHALPY, CYP'A m IC VIS-
CCSIT y , AND THERMAL CONDUCTIVITY, TAPuLATED FOR PRESSURE AND TEM-
P ERATURE CONDITIONS.
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272 FIGRO	 FIGRC CALCULATES TFE ONE-CI-
MENSIONAL STEADY-STATE TPMPFRATURE DISTRIBUTION AND TOTAL FUEL
SWELLING FOR METAL-CLAP, AXISYMMETRIC, PULK-OXICE CY1 INDRICAL FUEL
ELEMENTS. THE FUEL PELLET MAY BE SCLTD, ANNULAR, OR CONTAIN TWO
RADIAL ZONES. OXIDE FUEL THERMAL CONOUCTIVITY IS A FUNCTION OF

TEMPERATURE, DEPLETION, AND POPCSITY. FUEL SWELLING IS A FUNCTION
OF TEMPERATURE, DEPLETION, INTERNAL HYDROSTATIC PRESSURE, ANr
SICKING RATE. FUEL-CLAr CAP CCNOUCTANCE IS A FUNCTICN OF GAS COM-
POSITION, TEMPERATURE, AND GA P THICKNESS AT OPERATING CONDITIONS.
EITHER THE CLAD SURFAC E FLUX OR THE TEMPERtTURE AT THE INSIDE
RADIUS OF THE FUEL MAY BC SPECIFIED AS A BOUNDARY CONDITION FOR
THE HEAT CONDUCTION EQUATION. THERMAL EXPANSION OF THE FUEL AND

CLADDING IS ACCOUNTED POP. TRANSIENT TEMPE R ATURE CALCULATIONS CAN
THEN BE PERFORMED STARTING FROM THE STEADY-STATE SCLUTICN
USER-SPECIFIED HEAT GENERATION AND WATER TEMPERATURE TABLES.

246 HOT2	 HOT? IS A DIGITAL CCMPUTFR
PROGRAM TO SOLVE TWO-DI M ENSIONAL PLANE AND AXIALLY SYMMETRIC
STEADY-STATE AND TRANSIENT HEAT CONCUCTICN PROBLEMS WITH DIAGONAL
BOUNCARIES AND INTERFACES. MESH SPACING (AT MOST 5000 POINTS) IS
CO mPLETELY VARIABLE. AS MANY AS 99 REGIONS ARE PERMITTEC IN ORDER
TO DESCRI4E SP ATIAL VARIATIONS IN M ATERIAL PROPERTIES, FEAT
GENERATION RATES, AN BOUNDARY CONDITIONS. THE HEAT GENERATION
RATE AND BOUNJARY CONOTTICKS MAY VARY WITH TIME.

294 M0899/HOH	 BY M AKING CALLS ON A SUBROU-
TINE CALLED HOH, M089S EDITS THERMODYNAMIC AND TRANSPORT PROPER-
TIES CF WATER OVER THE RANCE 14.5 TO 2538 PS1A AND UP TO 60P
DEGREES FAHRENHEIT BELOW SATURATION AND 932 DEGREES FAI-.PENHETT
ABOVE SATURATION.
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29D LION4	 1ICN4 IS A COMPUTER Rpon04.
FOR CALCULATING ONF, TWO, OP THREE Ci m ENSICNAL TRANSIENT ANC
STEADY-STATE TEMPERATuRF CISTRIBUTICNS IN REACTOR ANC REACTOP
PLANT COMPONENTS.	 IT IS (SEC P RI M ARILY FOP THERmAL-STRUOTuRAL
ANALYSES. IT UTILIZES F INITE DIF E ERENCE TECHNIQU E S WITH FIRST-
CRIER FORwARC DIFFERENCF INTEGRATION ANC IS CAPABLE OF HANDLING
A WIDE VARIETY OF BOUNDING CONDITIONS.

HEAT TRANSFER SITUATIONS ACCOMMODATED INCLUDE FORCED AND FREE
CONVECTION IN BOTH REDUCED AND FULLY-AUTOMATED TEmPEPATuRF DEPEN-
DENT FORMS, COOLANT FLow EFFECTS, A LIMITED THERMAL RADIATION
CAPABILITY, A STATIONARY DR STAGNANT FLUID CAP, A DUAI DEPENDENCY
(TEMPERATURE DIFFERENCE ANC TFmPERATURE LEVEL) HEAT T R ANS F E R , AN
ALTERNATIVE HEAT TRANsFFR MODE COMPARISON AND SELECTION FACILITy
COmPINED WITH HEAT FLUX DIRECTION SENSOR, AND An y FoFm DE TI 0 E-
CF P ENDENT BOUNDARY TEMPERATUR ES. THE PROGRAM, WHICH HANCLES TIPE
AND SPACE DEPENDENT INTERNAL HEAT GENERATION, CAN ALSO PROVIDE
TEMPERATURE DEPENDENT MATERIAL PROPERTIES WI T H LIMITEC NoN-Isr-
TROPIC PROPERTIES. USER-ORIENTED C APABILITIES AVAILABLE INCLUDE
TEMPERATURE MEANS WITH VARIOUS WEIGHTINOS ANC A COMPLETE HEAT FLOW
RATE SURVEILLANCE SYSTEM.

331 MO219(FLUT11	 FLOTI WILL PRECICT THE
STEACY-STATE FLOW AND THE FLOW TRANSIENT DUE TO THE SUBSEQUENT
LOSS OF POWER TO ALL PUMPS AND TERMINATE THE TRANSIENT AT A SPE-
CIFIED TIME OR IT WILL PREDICT THE FLOW TRANSIENT IN WHICH ONLY
SOME CF THE PUMPS ARE LOST. THIS LATTE R TRANSIENT MY BE TE RM I-
NATED BY A MAXIMUM TRANSIENT TIME CP BY CHECK VALVE CLOSURES IN
ALL LOOPS IN WHICH PUMPING POWER IS LOST.	 IN THE LATTER EVENT,
THE PROGRAM WILL PREDICT THE SUBS ECUENT STJACY-STATE FLOW DISTRI-
BUTION.

34A THTE	 THTE (TRANSIENT HEAT TRANSFER
VERSION El PROVIDES A SOLUTION CAPABILITY FOR LARGE COPPLEx,
THREE-DIMENSIONAL TRANSIENT AND STEADY-STATE HEAT TRANSFER PROB-
LEMS WHICH CAN INCLUDE CONDUCTION, CONVECTION, AND RACIATION WITH
THE OPTION TO COMPUTE FLUIC FLOW RATES ON A ONE-DIMENSIONAL BASIS.

348 TOPS	 THE TOPS PROGRAM IS A cirITAi
SI MULATION OF PRESSURIZE R DYNAMICS PASEO ON A RIGOROUS APPLICATION
OF THE FIRST LAW OF THERMODYNAMICS AND PHEACmOLOCICAL HEAT AND
MASS TRANSFER LAWS WITH EMPIRICALLY CETERMINE0 COEFFICIEN T S. THE

PROGRAM IS USEFUL IN STOCYTAG THE THERMOCYNAPIC PATHS OF PRESSUR-
IZER TRANSIENTS AND IS CONONTENT TO USE AS A DESIGN TOOL.
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349 TOODEE	 THE TOCDEE PROGRAM CALCULATES
TEMPERATURES AT THE CENTER POINTS OF A TWO-DIMENSIONAL ARRAY IN
X-Y, R-Z, OR R-THETA GEOMETRY. THE MESH IN THIS ARRAY MAY BE
VARIABLY-SPACED. AVERAGED MATERIAL CONSTANTS ARE USED WFICH MAY
BE SPATIAL AND TEMPERATURE DEPENDENT. 	 PROVISION IS MACE IN TFE
PROGRAM FOR MATERIAL PHASE CHANGES. CHANNELS FOR FORCED FLOW
COOLANT MAY BE INCLUDED AT EXTERIOR BOUNDARIES. IN ADDITION TO
THE TEMPERATURE ARRAY, PROGRAM CUTPLT INCLUDES SURFACE TEMPERA-
TURES AND HEAT FLUXES.

382 RAPP	 RAPP COMPUTES THE RELATION-
SHIP AMONG MASS FLOW, PRESSURE, AND PIPING RESISTANCE (K-FACTOR)
FOR HIGH VELOCITY FLOW OF A TWO-PHASE MIXTURE OF STEAM AND WATER.
THE SOURCE FLUID MAY BE SUBCOOLED OR SATURATED WATER, SATURATED
STEAM, OR A MIXTURE OF STEAM AND WATER. THE DOWNSTREAM PRESSURE
MUST PE BELOW THE SATURATION PRESSLRE OF THE SOURCE FLUID. SPECI-
FIC APPLICATIONS INCLUDE PRESSURIZER SURGE LINE PRESSURE ()POP AND
PRESSURE DISTRIBUTION DOWNSTREAM OF A RELIEF VALVE.

355 FLAG	 THE FLEW ANALYSIS ccnE FLAG
CALCULATES THE STEADY-STATE FLOW AND PRESSURE DISTRIBUTION IN AN
ARBITRARY NETWORK.	 THE PROGRAM INCLUCES THE POSSIBILITY OF HEAT
ADDITION AND MASS ADDITION IN ANY PORTION CF THE NETWORK.

3S6 WASP WASP USES A UNIQUE METHOD TO
QUICKLY CALCULATE VARIOUS WATER AND STEAM PHYSICAL PROPERTIES OVER
AN EXTREMELY WIDE RANGE.

408 14C20	 TAC2D IS DESIGNED TO TREAT
TRANSIENT, TwO-01MEN5IONAL HEAT TRANSFER PROBLE mS. STEADY-STATE
PROBLEMS ARE TREATED BY CONSIDERING THE PROBLEM TO BE A TRANSIENT,
STARTING WITH AN ASSUMED TEMPERATURE CISTRIBUTION AND RUNNING
UNTIL EQUILIBRIUM CONDITIONS ARE ESTABLISHED. GEOMETRICALLY,
RECTANGULAR IX-Y), CYLINDRICAL (12,1), OR CIRCULAR (R,THETA) DOOR-
DINATES MAY BE USED.

414 TAC3D	 TAC3C IS DESIGNED TO TREAT
TRANSIENT, T H R EE-DIMENSIONAL HEAT TRANSFER PROBLEMS.	 STEADY-STATE
PROBLEmS ARE TREATED BY CONSIDE R ING THE PROBLEM TO BE A TRANSIENT,
STARTING WITH AN ASSU M E D TEMPERATURE DISTRIBUTION AND RUNNING
UNTIL EQUILIBRIUM CONDITIONS A P E ESTABLISHED. GEOMETRICALLY, THE
PROBLEM MAY BE DEFINED BY EITHER RECTANGULAR (X,Y,Z) OR CYLINDRI-
CAL I P ,Z,THETAI COORDINATES.
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424 GLUB1	 GLUB1 SOLVES THE WATERLOGGING
TRANSIENT CAUSED BY THE EXISTENCE CF A FUEL ELEMENT CLACDING
DEFECT DURING AN INCREASE IN PCWER. THE POWER IS EITHER - CASE 1,
PUT IN AS AN ARBITRARY FUNCTION OF TIME, OR CASE 2, ASSUMED TO PE
A SERIES OF LINEAR RAMPS TC A NEW STEACY-STATE MITE STEEPER AND
STEEPER SLOPES. ALL THE GEOMETRY AND METAL PROPERTIES ARE INPUT
QUANTITIES. WATER PROPERTIES ARE COTAINEC FROM INTEFNAL TABLES.
CLAD AND FUEL THERMAL, STRESS, AND STRAIN crr puTATIcNs ARE PEP-
FCRPEC. THE OUTPUT CONSISTS OF INTERNAL PRESSURE AND DEFECT FLOW.
FOR CASE 1, THE CLAD STRESS VERSUS TIME IS CUTPUT, AND FOR CASE 2,
THE NEW STEADY-STATE POWER WHICH JUST CAUSES CLAD FAILURE IS CUT-
PUT.

432 COBRA3C	 COBRA3C CALCULATES THE
STEADY-STATE AND TPANSIENT FLCW, ENTEALPY ANC PRESSUFE CRO P IN
THE SUBCHANNELS OF Ron BUNDLE NUCLEAR FUEL ELEMENTS CURING ROTH
LIMING AND NON8OILING CCNCIT IONS. THE PROCRAM LSES A MATHEMATI-
CAL MODEL THAT INCLUDES THE EFFECTS CF TURBULENT AND CIVERSION
CROSSFLOW MIXING BETWEEN TH E SUBCHANNELS. A THERMAL MODEL CPTICN
IS INCLUDED TO CALCULATE RACIAL FUEL TEMPERATURE DISTRIBU T ION AS
A FUNCTION OF USER-S P ECI F IE D POWER GENERATICN AND HEAT TRANSFER
CCRRELATIONS. CRITICAL EEAT FLUX CALCULATIONS CAN ALSO RE PER-
FORMED BY USER OPTION. FCPCEC CROSSFLrw MIXING CUE TO CIVERTER
VANES OR WIRE WRAPS CAN PF CONSIDERED.

440 OYNAM	 DYNAM PERFORMS A cyKAmic AKA_
LYSIS OF ONCE-THROUGH POILINC FLOW CSCILLATIONS WITH STEAM Su pEA-

HEAT. THE MODEL DESCRIPING THE SUPEREEAT,PEGIME (SINGLE-PHASE,
VARI APLE DENSITY FLUICI FOP SUBCRITICAL PRESSURE OPEFATION IS ALSC
APPLICABLE TO THE STUCY CF ONCE-TH R CUGH OPERATION USING SUPERCRI-
TICAL PRESSURE WATER.

451 VELVET? VELVET? SOLVES THE COUPLED
HEAT TRANSFER EQUATInNS IN THE FUEL, GAP, CLADDING, AND rnrLAKT
UR A TRIANGULAR-SPAM:, CLOSE-PACKED FUEL RED FONDLE WITH LIQUID

METAL COOLANT.	 THE MODEL INcLurEs TEmPERATUPE-DEPENTINT MATERIAL
P RPERTIES, TURBULENT VELOCITY DISTRIBUTION IN THE CCOLANT, APO
CONTRIdUTIONS TO COOLANT HEAT TRANSFER BY TURBULENT MIXING.

473 CHIC-KIN	 CHIC-KIN TREATS FAST ANT'
INTER MEDIATE REACTIVITY TRANSIENTS IN A WATER-COCLED HETEROGENECUS
NUCLEAR REACTOR. THE PROGRAM CALCULATES THE POWER, TEMPERATURES,
Ain INTERNAL PRESSU R E SURGES WHEN CCNTRCL PEE moricK, INLET Tcw-
P ERATURE, INLET FLOW, AND SYSTEM PRESSURE ARE KNOWN FUNCTIONS 11F

TIME. THE REACTCR MCDEL CCNSICEREC IS A SIKCLE PASS wATER-CnOLED
cnRE R EPRESENTED BY A SINGLE FUEL ELEMENT-CCCL A NT PASSAGE SYSTEM

WITH REACTIVITY FE E CPACK TO THE KINETICS EOLATIONS.
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493 REPP	 THE RE P P COMPUTER CODE
PRIVIDES A METHOD FOR (1) EVALUATING FUEL TEPPERATuRES AND CRITI-
CAL FEAT FLUX MARGINS FOP A FIXED REACTOR COPE AND FUEL DESIGN,
(2) DETERMINING THE NUMBER OF FUEL PINS REQUIRED TC MAINTAIN SPF-
CIFTEo HEAT FLUX MARGINS FR9m ALRNOLT AT A GIVEN REACTOR POWER

LEVEL, (3) DETER M INING TFF DIAMETER OF A FUEL PIN TO DESIGN
WITHIN FUEL CENTERLINE TEMPERATURE LIMITS AT A SPECIFIED REACTOR
ROWER LEVEL, (4) EVALUATING THE SINTERING EFFECT CN FUEL TEmPFRA-
TURF, (5) CALCULATING P RESSURE CPCP ANC COOLANT PROPERTIES FOR
SINGLE- P HASE AND TWO-PHASE FLOW FOR FUEL CPERATING AT AVERAGE
REACTOR CONDITIONS AND A THEORETICAL HOT PIN HOT CHANNEL roNDI-
TUN, AND (6) CALCULATING PPFSSuRE cRCP ACROSS SEVERAL T y P F S nF

FUEL PIN SPACERS.

487 STEAM-67	 STEAM-67 IS A SET CF ROUTINES
FIR CALCULATING THE p Ro p FETIES OF STEAM AND WATER ACCORDING TO THE
ASmE STEAM TABLES, 1967, WHICH HAVE BEEN MODIFIED IN ACCCPDAmCE
WITH THE ASME PARER (REFERENCE 3). MODIFICATIONS WERE PACE TO
I M P R OVE PROGRAM RUNNING TIME AS WELL AS TC CORRECT SOM E EXISTING
PROGRAM ERRORS. CORRECTIONS WERE ALSO MADE TC RCUTIKES FOR THE
LIQUIr REGION TO IMPROVE ACCURACY ON THE 1E44360 COMPUTER.

517 HEATING3	 HEATING3 IS DESIGNED TO SOLVE
STEADY-STATE AND/UP TRANSIENT FEAT CCNCUCTION PRORLEmS IN ONE-,
TWO-, OR THREE-DIMENSIONAL CARTESIAN CR CYLINDRICAL COORDINATES.
THERMAL CONDUCTIVITY, DENSIT y , AND SPECIFIC HEAT MAY BE DEPENDENT
ON TEmPERATURE. HEAT GENERATION RATES MAY PE DEPENDENT ON POSI-
TION AND TIME, AND THE BOUNDARY TEMPERATURES MAY BE TIME-DEPEND-
FAT. THE BOUNDARY CCNCIT1ONS MAY BE FIXED TEMPERATURES OR ANY
COMBINATION OF CONSTANT HEAT FLUX, FCRCFD CCNVECTICN, NATURAL CON-
vECTION, AND RADIATION. THEY CAN RE FROM SURFACE-TO-BOUNDARY,
SURFACE-ID-SURFACE, OP SUP E ACE-TC-SURFACE PLUS CONDUCTION. THE
mFSH SPACING CAN BE VARIABLE ALONG EACH AXIS.

525 ORTHIS/ORTHAT	 CRTHIS AND CRTHAT ARE DE-
SIGNED TO SOLVE STEADY-STATE AND TRANSIENT HEAT CONDUCTION PPCR-
LEMS, RESPECTIVELY, IN TWO-DIMENSIONAL OECMETRIES. 	 EITHER CARTE-
SIAN (x- y ) OR CYLINDRICAL (P-Z, R-THETA) COORDINATE SYSTE MS MAY BE
USED. THERMAL PROPERTIES, HEAT GENERATION RATES, AND BOUNDARY
CONDITIONS MAY BE FUNCTIONS CF PCSITICN, TIME, CR TEMPERATURE.

545 BETTY BETTY DESCRIBES SPATIAL AND
TEMPORAL CONCENTRATION B E HAVIOR CF A SUSPENSION IN A PIPE, As A
RESULT CF DEPOSITION AND EROSION OF THE PARTICLES.
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951 mCXY/m0D1 per( ECm PUTES HEAT TRANSFER
IN A ROILING wATCR REACTOR F UEL ELEmENT. conuciick, CONvECTIck,
ANC RADIATION MODES nF HEAT TRANSFER ARE CONSIDERED, AS W F LL AS
HEAT ADJITIUN 3 y METAL-WATER R EACTICA. CONVECTION HEAT TRANsFFP
COE F FICIENTS ARE INPUT AS TABULAR F 1NCTIO1S CF TIME.

552 PwR-PPM	 pwR-PPP GENE R ATES BCRATIck-
DILUTICN TABLES USFC FY TFF R EACTOR CPFRATcR OF A PwR. THE COM-
PUTER PRINTED TABLES PLOT INITIAL ANC FINAL REACTCR COOLANT SYSTEM
ecRoN coNcENTRATIuN IN LINITc OF PPM BORON AGAINST THE GALLONS OF
MAKEUP WATER AND BORIC ACIC SCLUTICN RECUIPEC TO oBTAIN THF
DESIRED PPM CHANGE. THESE TABLES REPLACE KrmOGRAPHS NCRPALLY
REQUIRED FOR BORATION ANC CILUTION OPERATIONS.

560 HYMAS	 HymAS GENERATES THE
HYDRODYNAMIC MASS MATRIX PFP UNIT CERTH ASSOCIATEC WITH A
MULTI-MASS SYSTEM I MM E R SED IN A LICLID ENVIRONMENT.	 IT IS
ASSUMED THAT THE LIQUIC ENvIRoNmENT MAY BE REPRESENTED By a SFRIFS
OF FLOW-CHANNELS AND NODES. FLOW-CHANNELS APE INTROCUCEC IN THE
REGION BETWEEN SURFACES OF NEIGHBORING soLirs, AND NOCES ARE LSFD
TO CONNECT TWO OR MOPE ELCW-CHANNELS. ALSO, IT IS ASSUMED THAT
THE SOLID BODIES UNDE R GO UNIDIRECTICNAL m CTICN, THAT PCTENTIAL
ELCw THEORY IS APPLICABLE, THAT THE WIDTH OF A FLOW-CHANNEL IS
SMALL COMPARED WITH THF LENGTH SC THERE IS NC PPEssuFE CROP ACROSS
THE FLOW-CHANNEL, AND THAT NODAL V1LL mE IS SMALL CCMPARED WITH
FLCw-CHANNEL VOLUME.

590 ASTEm	 ASTEm IS A MODULAR SRI CF
FORTPAN IV SUBROUTINES IC EVALUATE THE GIBBS, HEL AIHCLTI, ANC
SATURATION LINE FUNCTIONS AS PUBLISHE D BY THE AMERICAN SCCIF TY OF

MECHANICAL ENGINEERS (1067). ANY THERMODYNAMIC QUANTITY INCIUDING
DERIVATIVE PROPERTIES CAN PE OBTAINED FRCM THESE PCuTINES PY A
USER-SUPPLIED MAIN PROGRAM.

seE PLENUM	 Bulk FLOW CISTRIBUTICN TA A
CYLINCRICAL REACTOR COOLANT INLET PLENUM IS CALCULATED USING
POTENTIAL FLOW THECPY.

1213
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48 FUGUE	 THE FUGUE PROGRtm COMPUTES
STEADY-STATE WALL AND BULK FLUID TEMPERATURE, VOID FRACTION, AND
LOCAL PRESSURE IN LIQUID-COOLED CLOSED CHANNELS IN WHICH THE HEAT-
ING RATE IS SPECIFIEC. THE REQUIREC RELATICNSHIPS APE EXPRESSED
IN GENERAL, NON-DIMENSIONAL FORM ANC COPRINFC IN AN INTERNALLY
CONSISTENT MANNER TO ALLOW PREDICTIONS FOR A VARIETY CF CCCLANTS
AND SPECIFIED OPERATING CCNDITICNS.

BO SCk3	 SOR3 IS USED FOR THE ANALYSIS
OF SYMMETRICALLY LoADEn SHELLS CF REVOLUTION. THE PPOGRAm COM-
PUTES STRESSES, STRAINS, FORCES AND DEFLECTIONS PRODUCED BY THER-
MAL AND MECHANICAL LCADS. NCPPAL ANC TRANSVERSE SHEAR STRESSES
AND WALL THICKNESS CHANGES ARE TAKEN INTO ACCOUNT. THE PRCGRAm IS
BASH CN CCNSTITUTIVE EQUATIONS WHICH RETAIN TERMS THROUGH THE
SECOND ORDER IN THF RATIC FE THE THICKNESS TO THE LCCAL RANI OF
CURVATURE. THESE FEATURES M AKE THE PROGRAM APPLICABLE TO SHELL
STRUCTURES WITH mocFRATELY LA R GE THICKNESS TC RADIUS PATIOS.

109 4RESTRAIAT PIPE STRESS crulE	 THIS PROGRAM EVALUATES A FOUR
RESTRAINT PIPING SYST EM DESIGNED FOR HIGH TEMPERATURE OPERATION.

112 CROCK	 CROCK SELECTS T HE MINIMUM
WEIGHT OESIGNI FOR A SPACE RDw P R PLANT IN WHICH THE WASTE CYCLE
HEAT IS RADIATED DIR E CTLY TC s p AcF FROM THE CONDENSFF. IT
ACCOUNTS FOR HEAT TRANS P F R , FLUID FLOW, mETFCRCIC PROTECTION, ANC
THP CEOmETRIC PROPERTIES OF A RADIATCR-CONDEKSER.

114 SHOCK	 SHOCK SELECTS THE MINIMUM
WEIGHT DESIGN FOR A HEAT-REJECTION SYSTEM FC P A SPACE POwEP PLANT
IN WHICH THE SENSIBLE HPAT LOST FROM A SINGLE-PHASE FLUID IS PAN-
ATFC TO SPACE.	 IT ACCOUNTS FOR HEAT TRANSFER, ELUIr PLct., mETP-
URDU) PROTECTION AND RADIATOR GFCmETPY.

197 CENTRIEu -,AL PUP I MP ELLER [-Est Ti-IS SYSTEM mAS BEEN
nEVEL1PEG FOR THE DESIGN AND OFVFl o PmENT OF HIGH SPEC(' TURBO-
MACHINERY FOR PU M PING MICM TE m PERATLRE LIQLIC mFIALS. AFTER
INI T IALING THE ANAIYSIS AND CESIGN EFECRT BY ESTABLISHING
TH E pumP CONDITIONS OF SERVICE THE ccnrs APE USEC TO DEFINE THE
PUMP IMPELLER DESIGN. 	 IN ALI PROGRAMS, REAL FLUID E E FOCTS ARE
NOT CONSIUERU).	 THF M ACHINING CODE FRCCUCFS A PARER TAPE FIR
US P IN THE ACTuAL P AR P TCATION OF THE ImPELLFF.
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190 WOPEXPRT, WEIGHT CRTIMIZATICA THE PURPOSE OF THE corE IS TO
CHOOS E THE LIGHTEST REACTOR R ESULTING F ROM ALL PCSSIPLE CCm-
BINATICNS OVER THE RANGE OF REACTOR INDEPENDENT VARIABLES
SPE CIFIED.	 THE ENGINEERING CALCULATICNS FCR EACH REACTCR DESIGN
ARE BASED ON A LIQUIo-COOLEO CYLINDRICAL REACTCR HAVING PIN-TYPE
FUEL ELEMENTS. REACTER CCNTPCL IS ASSU H EO TC OE EFFECTEC RY
MOVABLE SIDE REFLECTORS Sultan UNDING THE CORE. NECESSARY PHYSICS
DATA IS INPUT IN THE FO R m OF SECONC-CEGREE EQUATIONS AS A FUNCTION
OF THE INDEPENDENT VARIABLES.

232 GAZELLES	 DETERMINATION CF GAS-COOLED
FAST REACTOR CORE PROPCPTICNS RECUIRED TO SATISFY SPFrIFI a n rFSIcn
CCNST R AINTS AND CO M PUTATION OF RESULTING PERFORMANCE CHARArTFp_
ISTICS.

233 CORE	 THE REACTOR CORE. coNFTcuRA-
TION DESIGNED BY THF CPR E P o rGRA m CrNSISTS CF CYLINDRICAL FUEL
FLEmENTS ARRANGEC ON AN EQUILATERAL PITCH SPACING WITH INTERNAL
AND EXTERNAL COOLING. THE FUEL ELEmENT IS CC P PCSEC CE TI-PEE CON-
CENTRIC GRAPHITE RINGS, AN TNTERNAL CrOLANT CHANNEL, Anr A SPINE.
THE CCCLANT CHANNEL IS E rP m Er BY THE SPINE Ann INNER CoAPHITF
PING.	 THE FUEL IS CONTAINED IN TH E MIOCLE GRAPHITE RING. CopF
WILL CETERMINt THE NU mB ER OF FUEL ELEMENTS rF A SPECI F IED DIAMETER
AND LENGTH REQUIRED Tr SATISFY A GIVEN CENTRAL FUEL TEmPERATURr.
IT ALSO ADJUSTS THE PITCH SPACING RECUIREO Tr PRCCUCE A MIRED
PRESSURE OkJP AS wELL AS PROVIDING A SPECIFIED INTERNAL COOLING
PATE.

244 CYCLOPS1	 CYCLGPSI IS A PRr,PA FDR THE
ANALYSIS OF THERmoDYNA m IC SYSTEMS.	 I T IS A GENERAL PURPCsE
PRCGRAm THAT PERFOR HS A FEAT Amr MASS BALANC E FOR TrifFmCnyNamIC

SYSTEMS COmPOSLD OF PUMPS, TuPPInES, SFPARA T ras, PEAT EXCHANGERS,
CCPPR ESSORS AND FL o W THR^TTLING DEVICES. TH E SE CCMPENENTs PAy pp

CCNNECTEU IN ANY DESIR E C WAY. TEE TFERmOOYNAHIC FLUIES THAT mAY
BE USED ARE RATER, ATP, KITPrGEN, NO PAPA-EVERT-GEN.

290 SAFE-PCRS	 SAFE-ECRS NO m ERICALLY DET E R-

M INES THE STRESS AND STRAIN rISTRI 4 lTInN WITHIN FITHIP HCmFGENECUS
ER H E T E R OGENEOUS THICK-WAILED OFrIE s CF REVELUTION.	 IT IS

DESIGNED FOR THE ANALYSI s OF mULTI- m AT E R141 AxISY mmETRIC (rmprslyr

STRUCTURES SUCH AS REIN E ORCFC AND/OR PREST R ESSED CONCR E TE VEsSEIS.
D E r O Pm ATIONS 4 uST RE 6ITHIN THE E LASTIC LIMI T CF TFE PATERIALs

CONSICEREO AN.) ONLY MI NES rF R r VoLUTION SURJECTED Tr AxISYmmrTGTr

LreDinu CAN BE TREATED.
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251 SAFE-AXIS y m SAFE-AXISYM IS A PPCCPAm FrR

THE ANALYSIS OF MULTI-MATERI A L AXISY m METRIC COMPOSITE STRUCTURES.
IT IS DESIGNED FCR THE ANALYSIS IF FETERcrEnEcus STRUCTUR E S SUCH
As REINFORCED AND/OR PREST R ESSED CONCRETE VESSELS.	 THE STRLCTURE
IS ASSUMED Ti BE LINEARLY ELASTIC, Ann CNLY POD! ES OF REVOLUTION
SUBJECTED Ti AXISY mmFTPTC LoAPING CAN 9E TREATED.

252 SAFE-PLANE	 SAFE-PLANE IS APPLIED TO TWO-
DIm E NSIUNAL STRUCTURES P c ARBITRARY GEOmETRY UNDER IN-PLANE LCAPS.
EITHER PLANE STRESS OF PLANE STRAIN CONDITICNS MAY BE IMPOSED.
MECHANICAL AND/OR THEFmAL trans ARE PERmITTEC.

253 SAFE-SHELL	 SAFE-SHELL IS USEC Tr CESIGN
ANC ANALYZE AXISYM m E T PIC THIN SHELL STPLCTURFS CE ARBITRARY
G E NERATRICES UNDER AXISYMmETRIC M E CFANICAL ANC/OR THERMAL LOADING
CONDITIONS. THE INTERSECTION CF T%C CR mCRE SHELLS CAN PE
TREATED.

266 CYGRO2	 CYGRO2 IS USED IC CETERmTNE
S T RESSES ANL) STRAINS CU R ING STEADY-STATE AND TRANSIENT POWER
OP ER ATION OF AN OXIDE-Fu E LEO, METAL CLAD RCC-TYPE FUEL ELEMEN T IN
A P RESSURIZEJ ENVIRONMENT. MAJOR LEADING CONDITIONS INCLUDE FUEL
SWELLING, FISSION GAS AND COOLANT P R ESSURE, CLAD GkOi.JH AND DY E

-FERENT IAL THEKMAL EXPANSToN. THE APPLICATION FOR WHICH THE PPC-
GRA ,' HAS 3EEN oEvELJIREr IS ZIRCALOY TUBES CONTAINING PULK OXIDE
FUEL. AXIAL ANL) AZIMUTHAL SYMMETRY CF TEMPERATURE AND STRESSES IS
ASSUMED.

292 SEALSHELL2 ( 0 0110)	 THE SFALSHELL2 PRCGRA m DETER-
m INES STRESSES, STRAINS, CFFLECTIoNS, AND REACTIONS IN A THICK
SH E LL OF REVOLuTION WITH AXISYmmETRIC LCACING. THE LOADING CON-
SISTS DE A TEMPERATURE DISTRIBUTION, INSIDE AND CUTSIDE PRESSURE
DIST R IBUTIONS, AND CIRCU M FERENTIAL FORC E S AND MOMENTS APPLIED TO
THE MIDDLE SURFACE.	 THE SHELL IS LINEAR-ELASTIC WITF TENSILE,
PENDING, AND SHEAR STRAINS.

283 m0552	 M0552 SOLVES THE TRANSIENT
RESPONSE PROBLEM OF LTN E AF ELASTIC, LUMPED-MASS SYSTEMS SUBJECTED
TO A UNIDIRECTIONAL FPUNCATICN TRANSIENT TH,T CAN OE EITHER A
VELOCITY OR ACCELERATION TRANSIENT. NORMAL MODE THECRY IS USED
AND THE INPUT TO THE PROGRAM CONSISTS PF THE MODE SHAPES, FREQUEN-
CIES, AND FOUNDATION TRANSIENT. ELF mENT EFFECTS ARE ALSC E VALU-
ATED As A FUNCTION OF TIME. METAL CAMPING COEFFICIENTS MAY RE
SPECIFIED.
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100 SAFE-CREEP	 SAFE-CREEP PEREI Rm S A vI cr r-
ELASTIC ANALYSIS IF PLAN F r0 A xIS yvmF TRIC CrmP7SITE rovcacyr
STRUCTURES RITA AGF- ?No TEmPERAT U R E-OEPENEEKT rREEP raTa.

315 wIREx	 n,IREx F rrOUCFS EIRINr LISTS
CrNTAINING ALL THE INFoamATTON NOR m ALLY ECuar CN DETAILE[ WIRING
paAwINGS.	 THESE LISTS ARE P P ESENTE[ TO THE ELECTRICIANS AS A jr1
SOoK CONTAINING INFO R MATION IN THF TRDFR 1r 1,,HICH IT IS E/FpuyPcp
FCR LCGICAL PROCEDURE TH R TUTE A wI R INT JOT. wIREx LISTS w ER F uSco
EXTENSIVELY DURING INSTALtATIca Er, THF uHTEEX PRI:JETT.

32 g	'U457(PIPE)	 FTRF FFRFrFPS AN ELAcTIr
S TRESS ANALYSIS OF A 1- rym PNSIONAL PIPING STELCTLRE NITH THF00AL
STR E SSES, REDUNDANT LOOPS, ANC CONTENTRATEO LOA'S.

332 SAFE-30	 s4FE-1r IS A FUITE-FiEmENT
PP1GRAm FIR THE THRCE-MmENSICNAL ELASTIC ANALYSIS OF EET FR OG E N F -
nus c rm POSITE STRurTuREs.	 THE RRn r,RAm LSES THE FriArwING TY P ES CE
FINITE ELtMENTS - 111 TETRAHECRAL ELEmENTS TO REP R ES TNT THE TrN-
TINUUm, 121 TRIANGUL AR D IANE STRESS m E m PRAN E FLEmENTS TO REFRFsFky
INNER LINER ON OUTER rAsE, ANr (1) UNIAXIAL TENSION-E0mPRECCIrN
ELEMENTS TC RPRESENT INTEFKAL R FINFC E CEMENT. TEE STRuCTuPE TAN
RE Or ARBITRARY GEnmETRY A ND HAVE ANY DISTRIFUTICN OF mATFRIAI
a p c p E R TIES, TEMPERATU R ES, su E EACE icArisics, INC B rIUNUAQY CCIN^1-
TI^NS.

•
337 STEM STEM TOLCUIATES AND PNNCHES

CUT P ARTIALL y-COuPLFD MASS, STIFFNE E S AN InTERvAL LcAn RUM:Tick
mA T P ICES FOR A STiUCTORAL SYSTE M OF PEAMS HAVINC PRISmATIC SFr.-
MENTS.	 SHEAR DEF.IPHATION ANC RCTATICKAL INEPT(/' ARE INcLonEn IN
THE CALCULATIaNS.

344 C.EM	 G=m IS INTENDEr PRIMAEICY Tr
PERFCRM VIBRATION STI)PIFS WITH THE caPAPILITY OF GENERATTNG INPuT
FOR THE VP	 FIGENVALUE P E CFLE m I PCUTIKE Arr. pEorrp.ING

A rrITIONAL JPERATI r AIS ON TH E OUTPUT FRom TH E SHC ISHCCK) srr,mrNT.
GIVEN A SYSTEM OF m aSSES ART, SPRINGS, TEE VFP R OUTINE COmPuTTs THr
NATHRAL FREQUENCIES CF THE vIRRATING S yK TEm AS NEEL IS TH E *PETE
SHAPES FOR EACH FREQUENCY. GIVEN TEE m OrE SHAPES, FPFOLENTIFS,
AND MASSES OF A vIPRATIKG SYSTE M , TEE SEC ROU T INE WILL CO MPUTE THE
[ERECTIONS AND FORCES AT THE MASS POINTS.
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353 SWELL2	 SWELL2 WAS DEVELOPED TO PRO-
VIDE THE FUEL-ELEMENT LIFETIME DATA REQUIRED FOR POWER PLANT OPTI-
MIZATION STUDIES. THE PROGRAM COMMENCES BY CALCULATING RADIAL AND
AXIAL TEMPERATURES IN A FUEL ELEMENT. THE FUEL WHICH IS HOTTER
THAN THE EFFECTIVE-FISSION-GAS-RELEASE-TEMPERATURE IS CCKSIDERED
TC RELEASE ITS FISSION CAS IMMEDIATELY TO A PLENUM, AND THE PRES-
SURE OF ALL PLENUM GAS IS CALCULATED. THE PRESSURE CF THE GAS
RETAINED FOR A WHILE IN THE COLDER FUEL IS ALSO CALCULATED. AT
EACH AXIAL POSITION THE PLENUM PRESSURE IS COMPARED WITH THE PRES-
SURE EXERTED BY RETAINED FISSION GAS, AND THE LARGER CF THE TWC
PRESSURES IS CONSIDERED TO BE THE EFFECTIVE PRESSURE AS FAR AS
CLADDING DAMAGE IS CONCERNED. THE CLADCING IS ASSUMED TO FAIL
WHEN ITS CUMULATIVE DA M AGE EQUALS UNITY AT ANY AXIAL POSITION.
DA M AG E COMPONENTS ARE PRIMARY CREEP, SECONDARY CREEP, RATCHFTING
GROWTH DUE TO THERMAL CYCLING, FATIGUE DUE TC THERMAL CYCLING, AND
STRAIN DUE TO INEXORABLE FUEL SWELLING. AT EACH STEP OF THE CAL-
CULATIONS THE FUEL ELEMENT IS SUBJECTED TO SEVE R AL CONDITIONS OF
ABNORMAL OPERATION (OVERPOWER, FLOW CCASTDChN, FTC.) TO ENSURE
THEY COULD NCT PRODUCE ENOUGH ADDITIONAL DAMAGE TO CAUSE FAILURE
AT THAT TIME.

357 SUPORAN	 SUPORAN SOLVES FOR STEADY-
STATE DEFOkmATION AND STRENGTH CHARACTERISTICS OF A NUCLEAR REAC-
TCR CCRE SUPPORT STRUCTURE. THIS STRUCTURE IS ASSUMED IC Pr MADE
OF ThC CIRCULAR PLATES hHICH ARE LOCATED ABCvE EACH OTHER AND ARE
INTERCONNECTED PERPENDICULARLY WITH CONCENTRIC RCWS CF TUBULAR
mE m PE rtS. THE GECMETRY OF THE STRUCTURE AND ITS LOADING (TRANS-
VE R SE PRESSURE AND INTERNAL TE M PERATURE GRADIENTS) APE ALL CF
exjSYmmETRICAL NATURE.

355 BC)42	 BOW? IS USED TO CALCULATE
DEFLECTIONS OF CLOSELY-SPACED PARALLEL eElois, EACH WITH LI M ITED-
PIVOT su ppoRr AT ONE END, POSSIBLE REAM INTERACTIONS AT THF CTHER
END AND AT ONE INTE R MEDIATE POSITION, ASSUMING AN ARDITRAR y Trm-
PERATuRE DISTRIBUTION.

378 TUBE	 TUBE SCLVES ECR THE STRESSrS
DUE To PhLSSURE AND TEMPERATURE IN A U-TUBE TYPE HEAT EXCHANGER.
SPEXIEICALLY, IT HANDLES A CONFICURATION CONSISTING PE A SPHERICAL
HEAD, PRIMARY TRANSITIDN CYLINDER, AND SECONDARY CYLINCER. THE
TPANSITION CYLINDERS MAY PE CONICAL AND TAPERED IN THICKNESS, BUT
THE R EMAINING SHrLLS API CE LiKtFcRm THICKNESS. THE SPHERICAL
HEAD AND THE TRANSITION CYLINDERS MAY RE OMITTED FRCP A FRCRLEm.

?7 ,) SAFE-20 • SAFF-2C PERFCRmS TFE ELASTIC
STRESS ANALYSIS OF r. FN ,- PAL AXISYMMFTRIC, PLAN, AND COMBINE') AXI-
SYmMETRIC AND aLANE c CP/PCSITE STRUCTURES.
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383 MO266	 m0266 CEmPUTES THE CYNAmIc
SHCCK FORCES ANC MOCAL F R EQUENCIES ACTING ON A LUmPEC MASS, LINEAR
ELAS T IC MODEL OF A STRUCTURE SUBJECTED IC SHOCK SPECTRUM INPUTS.
THE MODEL EMPLOYED IS A COLLECTION CF Lu R PEr MASSES CONNECTEC BY
WEIGHTLESS FLEXIBLE REPENTS. IF THE O R IGINAL STRUCTURE IS NOT
STATICALLY DETERMINATE, REDUNDANT FCRCES PLST BE INTROCUCEC IC
ENSURE A PRIMARY STRUCTURE THAT IS.

391 SORSDB	 SORSDB WAS WRITTEN To CALCU-
LATE THE STRESS INTENSITIES Ann FATIGUE USACE FACTORS FOR PRES-
SURE VESSELS (STRUCTU R AL MEMBERS) IN ACCORDANCE WITH THE ASPF
conE, NUCLEAR VESSELS, SECTION 3. THE INPUT REQUIRES THF BASIC
MEMBRANE AND BENDING ST R ESSES GENERATED BY THE SCR2 COCE (ACC
ABSTRACT BO) OR ANY ADAPTABLE SHELL PROGRAM. THE OUTPUT INCLUDES
STRESS DIFFERENCES, STRESS INTENSITIES, ANC F ATIGUE USAGE FACTORS.

407 SABOR4 SABOR4 IS A DISCRETE ELEMENT
DIS P LACEMENT PRCGRAm FOR THE LINEA R -ELASTIC, STATIC, LoAC-CEFLEC-
TION ANALYSIS OF MERIDIONALLY-CURVEC, VARIABLE-THICKNESS,
BRANCHED, THIN SHELLS OF REVOLUTION WHICH MAY BE SUBJECTED TO CON-
CENTRATED OR DISTRIBUTED EXTERNAL LCACING ANC TO ISOTHERMAL np
KCNUNIFORM TEMPERATURE CCNCITIONS. THE PROGRAM CONSISTS OF FIVE
PRimARY SUBPROGRAMS - HAL4, PELT4, LANCE4, PAINS4, ANC SUm0LoT4.
THREE OF THESE (HAL4, mELT4, AND LANCE4) PROCESS EXTERKAL-PECHANI-
CAL-LCAD UR THERMAL-LVAE CATA TO DETERMINE T HE GENEFALI/F o NnnAl
FORCES FOR EACH DISCRETE ELEMENT.	 PAINS4 CE P PUTES THE CISCRETE-
ELEMENT STIFFNESS AND MASS mATPICFS AND FORMS THESE MATRICES FOR
THE ASSEm8LED STRUCTURE. SUPPLCT4 CALCULATES THE OTHER QUANTITIES
OF INTEREST, SUMS CONTRIBUTIONS FRCP, vARIOUS LCACINC HARMONICS,
ANC PREPARES RESULT s FOR CALCOMP PLOTTING.

404 FINEL	 FINEL IS A COLLECTION Cr
PROGRAMS FOR THE CALOUATICN OF THE ELASTIC Anir. PLASTIC EiFHAvinp
OF STRUCTURES. THF STRUCTU R ES ARE BUILT uP FROM PLATES ANC BARS,
WHICH CAN BE ARRANGFC IN EITF EP 2-CIPENSIONAL OP 3-OImENSIONAL
ASSFM 1 LIES.	 THE PLATES CAN R E IN ', LAKE STRESS PE PLANE STRAIN.
FINEL2 HANDLES 2-0 STRUCTURES ONLY. FINEL3 CAN HANDIE BOTH 2- ANn
1-9 STRUCTURES, BUT IS SLCWFP.

412 mANE1	 THE MANE' PROGRAM FINDS THE
mAGNFTIC FLUX IN EACH BRANCH OF A m AGKETIC NETWORK CONSISTING OF A
KuwnER OF BRANCHES OF I R ON AND AIR. THE PROBLEM IS (NE ST E P IN

THE CESIGN OF SLCW SP E E r R ELUCTANCE MOTORS IN WHICH THE mAGNET1C
FLUX IS EETERMINED IN Alt. CoPPoNENT PARTS FO P A POSITION CF THE
R OTOR WITH RESPECT TO TFF STATOR.

1219
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445 CYGRO3	 CYCPC3 IS AN EXTENSIVE M o DI-
FICATION OF CYGRO1 AND CYGRO? (ACC ABSTRACT 266). BASICALLY THE
PROGRAM CALCULATES TEm p ERATuRFS, DEFCEmATICN, AND STRESSES IN

ClAD DEU FUEL ROL'S AS A FUNCTION CF A HISTCRY CF PnwFF ANC contANT
coNriTioNs. AXIAL ANC CIRCUMFERENTIAL UNIFORMITY ARE ASSUMED.
BUBBLE GROWTH AND mIGPATICK ARE INCLUCEC. THE MAIN CHANGES PROM
CYGR o l AND CYGRO2 ARE IN THE AREA CF VOID MIGRATION, FUEL CRACK-

ING, ri g', COLLAPSE. REPRESENTATION OF IN-PIE! CREEP AND CLAD
ANISoTRoPY.

451 SAFE-CRACK	 SAFE-CRACK RFRFCPmS A v!sco-
ELAs T IC ANALYSIS AF PLANE AND AXISYmmETPIC CcmPOSITE CCNCPFTF
ST RUCTURES SOBJECTE r TO TRANSIENT TEmPERATURE AND MECHANICAL LOAD-
INGS. THE S PECIFIC CREEP CF CONCRETE AS AN AGE ANC TEMPERATURE
CEPENCENT FUNCTION, ,‘Nin CONCRETE FAILURE UNDER CCF(BINED STRESSES
ARE CONSIDERED. PA R TICULA R F mPFASIS IS PLACED ON THE CRACKING
ANALYSIS IN CONCRETE STRICTURES AND THE NCNLINEAR CEPENCENCE OF
CREEP PRuPERT y CN TRANSIENT TEMPERATURE.

452 SHELLS	 SHELLS PERFORMS AN ELASTIC
STRESS ANALYSIS OF SmoCTHLY CURVED, ARBITRARILY SHAPED, THREE-
DIMENSIONAL THIN SHELLS WITH ANY DESIRED CISTRIELTIOS CF MATERIAL
pR o p E R TIES, BOUNDARY CONSTRAINTS, AND MECHANICAL, THEEmAL, AND
DISPLACEMENT LOADING CCNCITICKS.

460	 LIFE1	 LIFE1 IS DESIGNEE.. TO PREDICT
THE IN-PILE BEHAvinR or CYLINDRICAL FAST REACTOR FUEL ELEMENTS.
ASSUMING AXIAL SYMMETRY, THE GENERALIZED PLANE-STRAIN ANALYSIS
COMBINES MODELS FOR FUEL RESTRUCTURING, MIGRATION OF FUEL CONSTI-
TU ENTS, FUEL SWELLING DuF To ACCUMULATION CF FISSICN PRCCUrTS,
FISSICN GAS RELEASE, HOT PR E SSING CF THE FUEL, ANC CLAD SWELLING
DU E TO VOID NUCLEATION AND GROWTH. AN ITERATIVE PROCEDURE ALLOWS
THE CODE TO COMPUTE THE DETAILED THERMAL AND MECHANICAL RESPONSE
OF THE FOOL ELEMENT DURING ANY SPECIFIEC HISTORY OF NoRmAL RFAcToR
POWER CYCLING. UP TO 10 AXIAL SECTIONS ARE ALLOWED TI ACCCUKT FOR
VARTATICNS IN POwER AND COOLANT TFmPERATuRE, AND AN CPTICN IS
INCLUDED FOR TREATMENT CF FNcA p suLATEC ELEMENTS.

469 BUBL1	 PUPLI P REDICTS FUEL SWELLING
AND FISSION GAS RELEAS E FROM NUCLEAR FUELS, BASED CN MOVE M ENT CF
FISSICN GAS BU6B1ES IN SOLIDS BY A SURFACE DI F FUSION MECHANISM
UNDER THE ACTION OF A THER MAL GRADIENT (SEE FEFERENCE 3). INTEP-
ACTIONS OF THE BUBBLES WITH DISLOCATIONS AND GRAIN BOUNCARIES PRO-
VIDE TEMPORARY TRAPPING SITES, PRICR IC RELEASE.
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4e1 BUSHL	 PUSHL C F TEFMINES THE LOA P AT
WHICH A FINITE LENGTH SHELL r E R EVOLUTION WILL PUCKLF wHFN s U R -
JECTEo Tu HYOROSTATIC P RO < SURE, AXTAL CC m PR Er SION, CF A CONIR INA-
TION OF TIE TwO.	 EL A STIC- PLASTIC MATERIAL PEOPERTIES APE uSFE1
WITH rEFOR mATION THErry ANC THIN SHELL THEORY TO ANAIYZE Dor
SHELL. RUSHL wAS D E N/EL-top") P RI m ARILY FOR THE BUCKLING CCLI.Aocc
ANALYSIS OF ZIRCALrY-CLAE OXI n F FUEL RODS.

503 DUZ2	 0U12 PFEFOFMS Twr-DI mEK<ICK-
AL ELASTIC-PLASTIC STFESS C A LCULATICNS. THE PROGRAM TREATS AXIAL-
LY SYMMETRIC BOOIES rP PLANr REGIONS (PLANE STRESS OF PLANE
STRAIN) ASSUMING OFFOR m ATION THEO R Y. LOAOTNC CONDITIONS MAY RE A
NON-UNIFORM TEMPERATUR E OISTEIPUTION, POCY FrRCFS, ANC PruNrAgy
CISPLACEmENTS JR STRESSES.

537 M067B(EUGITI)	 FuGITI PERFORmS A TRANSIENT
STE P ANALYSIS JE AN ELASTIC STPuCTUFE mOUNTE n ON A RIGID RASE
WHICH HAS A GIVEN SHOCK HISTORY OF ICTION. T HE STRUCTURE MAY HAVE
NONLINEAR CONSTRAINTS AND DAMPING.

535 STRAP	 THE CODE STRAP (STRUCTURAL
ANALYSIS PACKAGE) WAS DEVELOPED TO ANALYZE THE PESP r NSE OF S T RUC-
TURAL SYSTEMS TO STATIC AND DYNA M IC LOADING CONDITIONS. STQA0-s
SOLVES FOR THE DISPLACEMENTS AND mE m REP FOPCFS OF STRUCTLRAL sY5-
TEMS UNDER STATIC LOADS ANO TEMP E RATURE GRADIENTS. STRAP-C wILI
SOLVE NUMERICALLY A GIV E N STRUCTURAL DYNAMICS PROPLEm.

542 PSA2	 PSA2 CrmFUTES THE REACTIONS
AND STRESSES CAUSED PY THERMAL EX P ANSION AND LOADS It A mULTI-
ANCHOR PIPING SYSTE M WI-ICH MAY CONTAIN LOCPS AND MAY PF PARTIALLY
R ESTRAINED AT ANY POINT IN ANY DIRECTION.

56P REHAVE2 PEHAVE2 CALCULATES THC POSI-
TION IN SPACE OF CLIO:PING, FUEL, AND VOIOAGE IN AN OPERATING OXIDE
FUEL PIN WITH UNFAILF0 cLAcolNo. AXIAL SYM M ETRY IS ASSU"ED
THROUGHOUT THE PROGRAm,	 ALSO CALCLLATEC APE STRESS, STRAIN, CIS-
P LACEMENT, AND TEMPERATUR E FIELDS.	 INFLUENTIAL PROCESSES s I m U-
LATE() INCLUDE CRACKING CF FUEL, CILATAT ION CF FUEL ANC CLArCING
DUE TO IRRADIATIJN E r FECTS AND TH E R m AL EXPANSION, FUEL DENSI gp7A -

TICK PY BOTH STRESS- AND rIFFUSION-CONTROLLEr PROCESSES, AXIAL
SLIPPAGE OR LOCKING A T THE FUEL-CLADDING INTERFACE ANC AXIAL FLOW
OF FUEL.
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570 STRIPE(M0650)	 STRIPE EXAMINES TFE DEFORMA-
TIONS IMPOSED ON THE CLADDING OF CYLINDRICAL FUEL ELEMENTS DUE TC
DIFFERENTIAL THERMAL EXPANSIONS CURING ABRUPT POWER INCREASES.
THE TITLE IS TAKEN FROM STRESSES ANC CRACKING IN PELLETS. THE
CALCULATIONAL MODEL INCLUDES EFFECTS OF PELLET CRACKING, THE CCN-
STRAINT OF SYSTEM PRESSURE ANC CLADDING, COMPRESSIVE PLASTIC FLOW
IN THE FUEL AND THE TEMPERATURE DEPENCENCE CF MATERIAL PROPERTIES.

5R1	 SLADE-D	 SLACE-C ANALYZES 1. 1-E TRAN-
SIENT DYNAMIC RESPONSE OF ELASTIC SHELLS.

597 MATUS	 MATUS PERFORMS SMALL-STRAIN
ELASTIC ANALYSIS OF THREE-DIMENSIONAL SOLIDS.

598 PELEN	 PELEN SOLVES A TWO-DIMENSION-
AL, AX) SYMMETRICAL MODEL CF A FUEL FELL ET ANC CL AC ELEMENT FOR
THE TEMPERATURE, STRESS, AND DEFOR M ATION THRCUGHOUT A TIME HIS-
TORY. IN A GENERAL TIME INCREMENT, THE COMPUTATIONAL SEQUENCE
IS - (1) A HEAT CONDUCTION ANALYSIS CE BOTH FUEL AND (LAC TO
DETERMINE THE CURRENT TEMPERATURE FIELD WHICH IS DEPENDEN T ON THE
POWER RATE, THE MATERIAL PRCPERTIES, ANC THE GEOMETRICAL CONFIGU-
RATION, (2) AN INCREMENTAL STRESS ANALYSIS CF BOTH FUEL AND CLAO
IC DETERMINE THE CURRENT STRESS AND DEFORMATION EIELPS WHICH ARE
DE P ENDENT ON THE INELASTIC STRAIN INCREMENTS (TEMPERATURE, CREEP,
VOLUME EXPANSION, ETC.), THE MATERIAL PROPERTIES, AND THE GEOME-
TRICAL CONFIGURATION, AND (3) A CONTACT ANALYSIS OF ROTH FUEL AND
CLAD TO DETERMINE THE CORRECTED CURRENT STRESS AND CEFORMATICN
FIELDS WHICH ARE DEPENDENT ON THE EXTENT OF CONTACT BETWEEN ADJA-
CENT FUEL PELLETS AND/OR THE FUEL ANC CLAC.

604 TCB01	 A TUBE UNCER EXTERNAL PRES-
SURE, AT ELEVATED TEMPERATURE, AND INITIALLY CUT-OF-RCUKC WILL
CREEP, BECOMING MORE OUT-OF-ROUND ANC EVENTUALLY WILL COLLAPSE.
TCB01 ATTEMPTS IC PREDICT THE TIME CF CCLLAPSF.
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45 GRACEI	 GRACEI IS A MLLTIGROUP, PUL-
TIREGION, GAMMA-RAY ATTENUATION PROCRAm CESICNED PRIMARILY FOR
COMPUTING GAMMA-RAY HEATING AND GAMMA-PAY DOSE RATES IN PuLTIRE-
CACK FINITE OR SEmI-INFIKITE SLAB SHIELDS. A DIFFERENT BUILDUP
FACTO R MAY BE SPECIFIED FOR EACH SOURCE REGION CONSIOEREC.

46 GRACE2	 CRACE2 IS A muLTIGROUP,
muLTIREGION, GAMMA-RAY ATTENUATION PROGRAM IC COMPUTE THE TOTAL
DCSE RATE OR HEAT GENERATION RATE FROM EITHER A SPHERICAL OR A
CYLINDRICAL SOURCE. 	 THE SOURCE, WHICH PAY PE LOCATE(' IN EITHER
THE CENTRAL REGION OF THE SYSTEM OR IN A CONCENTRIC SHELL REGION
SURROUNDING IT, PAY RE UNIFORM, EXPONENTIAL, OR HAVE A POLYNOMIAL
VARIATION IN THE RADIAL IIRECTICK. IK THE CASE OF CYLINORIcAL
GEOMETRY, IT MAY ALSO FAVE A POLYNOMIAL VARIATION IN THE AXIAL
DIRECTION.

91 FARSE-1A	 THE PROCRAm COMPUTES THE NEu-
IRON LEAKAGE FROM A SHIELD ANNULuS. THE REMOVAL CRCSS SECTIONS
INCORPORATE MULTISCATTERING EFFECTS. DOSE DEPOSIT AT THE TARGET
MESH IS THEN DETERMINED FRo m THE ANGULAR DISTRIPuTION OF THE LEAK-
AGE NEUTRONS, INTEGRATED nvER THE SHIELD SURFACE.

110 SCARF2	 SCARF2 EVALLATES THE FIRST-
CIDER APPROXIMATION (I F THE FAST N E UTRON CUR RENT AT THE PAN, LnAn
suRFArE DUE TO NEUTRONS WHICH SCATTER FRCP THE RACIAToR FINS.
IT USES SNAP GEOMETRY AND IS A COMPLEmENTAR y PROGRAM TO FARSF.

111 SCARI	 SC/01 PERFORMS SINGL F SCATTER
PAY T R ACING AND EV A LUATES SCATTERING FRO M A RING. IT IS COmPl e

-mENTARY TO FAR SE.
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123 LIPRECAN1	 LIPRECAN1 IS A TWO-CTMEN-
SI1NAL MONTE CARLO PROGRAM TO COMPUTE THE PENETRATION ANC ENERGY
DEPOSITION OF NEUTRONS IN PURE HYDRCGENOUS MEDIA. THE CODE OFFERS
THREE POSSIBLE GEOMETRIES, I. E., CONICAL, CYLINDRICAL AND ONE-
DIMENSIaNAL INFINITE SEAR GEOMETRY (THIS LATTER OPTION TC THE
EXTENT THAT AN INFINITE SLAB MAY BE APPROXIMATED BY A CYLINDER
OF LARGE RADIUS). THE CODE MAY BE USED WITH A MONC-DIRECTIONAL
POINT OR BEAM SOURCE AND IS MODIFIED EASILY TO HANDLE ANGUL A R DIS-
TRIBUTIONS. ISOTROPIC SCATTERING IN THE CENTER OF MASS SYSTEM IS
ASSUMED. THE FOLLOWING RESULTS ARE TABULATED WITH EACH SUMMARY -

(A) ENERGY DEPOSITION DISTRIBUTION,
(P)	 PARTICLE DEPOSITION DISTRIBUTION,
ICI PARTICLE LEAKAGE FRACTION,
(D) PARTICLE ABSOR PTION FRACTION,
(E) THE FRACTION OF PARTICLES REACHING THE CUTOFF ENERGY WHICH

HAVE NEITHER !FAKED NOR HAVE BEEN ABSORBED.
(F) THE AVERAGE ENERGY PER PARTICLE LEAKING FROM THE SYSTEM,
(G) THE AVERAGE ENERGY PER PARTICLE REMAINING IN THE SYSTEM AS

HEAT GENERATION,
(FI)	 THE AVERAGE NUMBER OF COLLISIONS PEP HISTORY,
(I) THE TOTAL NUMBER OF HISTORIES CURRENTLY BEING SUMMARIZED,
(J) THE AVERAGE ENERGY DEPOSIT PER HISTORY THROUGH ABSORPTION,
(K) THE AVERAGE ENERGY OF PARTICLES ABSORBED.

141 RATRAP THE RATRAP PROGRAM COMPUTES
THE DOSE RATE AT SPECIFIED SPATIAL POINTS ABOUT A SYSTEM CF SNAP
GEOMETRY.

142 MORTIMER	 MORTIMER COMPUTES THE DOSE
RATE AT SPECIFIED SPATIAL POINTS ABOUT A SYSTEM OF SNAP GEOMETRY.

143 MAC	 MAC PERFORMS SLAB GEOMETRY,
MULTIGROUP NEUTRON AND GAMMA PAY PENETRATION ANALYSIS FOR A MULTI-
REGION REACTOR SHIELD. THF CODE CALCULATES THE FOLLOWING INFORMA-
TION AS A FUNCTION CF DISTANCE THROLCH A REACTOR SHIELD ASSEMBLY -

NEUTRON FLUXES FOP UP TO 35 ENERGY GROUPS,
NEUTRON DOSE RATES,
THE APPROXIMATE KEUTPCN SPECTRUM,
GAMMA RAY FLUXES FCR 7 ENERGY GRCLPS,
TOTAL L,AMMA DOSE RATE, WITH A BREAKDOWN OF THE CONTRIBUTION
FROM SOURCES IN EACH REACTOR AND SHIELC REGION,
THE APPROXIMATE GAMMA RAY SPECTRUM.
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IS7 SHOE	 THE SI-CF COCE PtvES OsE nr
THE mETHOD OF STEEPEST DESCENT Tr F(hr THE CIPENSICNS CF A MINI-
MUM-W E IGHT, THREL-LAYFR SHIFI n IN SPPE R IC1L GEC IA FTRY. THE wcir,,,y
MINI M IZATION IS CARRIED CUT SUPJFCT TC THE CCNSTRAINTNG CONNTION
OF A CONSTANT oasF RATE AT snmF SEL E CTED PCINT CUTSIrE TH E SHIFLC.

259 MUSCAT	 PuScAT CCPPuTES THE INCICEAT
SCATTERED NEJTRON CURRENTS AS A FUNCTION OF POSITION ITHIN Cl)
TH E CAVITY FORMED RY TUC TRuNcATEC CCNCENTFIC SPHERES, (2) THE
CAVITY BETwEEN TwO CONCENTRIC CIRCULAR cnTrArEPs, CP (3) A rnin-
ORICAL CAVITY.

343 Ma756(LETO) LETO WILL SOLVE THE GAIo mA RAY
TRANS P ORT AND ENERGY DE P ESITICN PRCELEP IN CNE-CI P ENSIONAL LAMINAR
SLAR GEOMETRY. THE ENERGY ;ROUE' SCHEME IS FPPLOYED 'IC A(TruNT Fr!P
PHCTEN ENERGY DEGRACATION. AN ARRITRAR y EXTERNAL SPATIAL ISOTRO-
PIC SOURCE MAY RE SPECIFIED RITH AN ARRITRARY ENERGY sprcyczum.
THE POUNDARY coNolTirNs u ve PE (A) P REF PCuNrARIES WITH ARRITRARY
INCIDENT, (d) SYMMFT 0y rn THF LEFT ARPITRARY INCICENT 3N THE
R IGHT, AND (C) SYMMETRY rN RCTH ENDS.

429 ASP IS	 ASPIS CCPPuTFS THE ENERGY,
(INC AND ENERL,Y DEPOSITION PurLnu P FACTORS FOP MONOENERGETIC
GAM M A RAYS FOR A PLAN E iSnTR , PIC, PLANE PcnrrtPEcTIrKAL, OP
PLANE SLANT SOURCE, IN AN ARPTTRARY LA M INAR ARRAY.
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462 SPAN4	 SPAN4 CALCULATES THE FAST
NEUTRON DOSE RATE, THER m AL NEUTRON FLUX, GAMMA-PAY FLUX, DOSE
RATE, AND ENERGY-ABSORPTION RATE IN RECTANGULAR, CYLINDRICAL, AM)
SPHE R ICAL GEOMETRIES BY INTEGRATING APPROPRIATE EXPONENTIAL KER-
NELS OVER A SOURCE DISTRIBUTION. THE SHIELD CONFIGUFATION IS
FLEXIBLE - A FIRST-LEVEL SHIELD MESF, USING ANY ONE CF TFF THREE
GEOMETRIES, IS SPECIFIED. REGIONS OF THIS SAME GEOMETRY OR OF
OTHER GEOMETRIES, HAVING THEIR OWN (FINER) MESHES, MAY THEN BE
EMBEDDED BETWEEN THE FIRST-LEVEL MESF LINES, DEFINING SECOND-LEVEL
SHIELD MESHES. THIS PROCESS IS TELESCOPIC - THIRD-LEVEL SHIELD
MESHES MAY BE EMBEDDED BETWEEN SECOND-LEVEL MESH LINES IN TURN.
ALL MESHES MAY HAvF vARIABLF SPACING. SOURCES AND DETECTORS MAY
BE LOCATED ARBITRARILY WITH RESPECT TO ANY SHIELD MESH. THE
SOURCE IS DEFINED B y THE FUNCTION -

S=SO+SI(A)*S2(13)*53(C)+54(A,B)*531C14-55(A,C)*52(B)4.56(E),C1
*S1(A)+57(A,P,C)

WHERE A, B, AND C REPRESFNT COORDINATES.	 IF ANY FACTOR IS MISS-
ING, THE CORRESPONDING TERMS ARE ZERO. CROSS SECTIONS, BUILDUP
FACTORS, STANDARD CO M POSITIONS, ENERCY STRUCTURES, COSE-CONvFRSION
FACTO R S, INFINITE LINE AND INFINITE FLANE SOURCE KERNELS, AND
CUADRATURES ARE CuNTAINEC IN A LIBRARY OF APPROXIMATELY 10,000
ITFmS.

569 VIEwPIN	 THE PROGRAM CALCULAT E S VIEW
FACTORS FOR CYLINDRICAL PINS WHENEVER THE PPOBLEm CAN RE
REPRESENTED TWO-DIMENSIONALLY.



1227

K. REACTOR SYSTEMS ANALYSIS 	 3/74

273 THREDES	 THREDES IS A SCIENTIFIC
APPLICATIONS PROGRAMMING SYSTEM. INCCRPORATED IN THIS SYSTE M ARE
TH E NECESSARY MODULES TO PERFCRM PARAMETRIC CESIGN STUCIES IF
THER m AL REACTORS INCLUDING THE THERMAL CELL HOMOGENIZATION (PAM -
ACC ABSTRACT 108), THE FAST SPECTRUM CALCULATION (FOR M - ACC
ABSTRACT 51), REACTOR DIFFUSICN THECRY (FOG - ACC ABSTRACT 213),
AND ZERO-DIMENSICNAL PURNUP (KINDLE) CALCULATIONS. THESE McloULES
CAN BE USED IN CONJUNCTION WITH CNE ANCTHER CR INDIVIDUALLY.

367 CITATION	 CITATICN IS CESICNED TD SOLVE
PROBLEMS INVOLVING THE E TNITE-DIFFERENCE REPRESENTATICK CF DIF FU-
SICK THEORY TREATING UP TC THREE S P ACE DIMENSIONS WITH ARBITRARY
GROUP-TO-GROUP SCATTERING. X-Y-Z, THETA-R-Z, HEXAGCNAL-Z, AND
TRIAGONAL-Z GEOMETRIES MAY BE TREATED. DEPLETICN PRCPLE m S MAY PE
SCLVED AND FUEL MANAGED FCR MULTI-CYCLE ANALYSIS. EXTENSIVE
FIRST-ORDER PERTURBATION RESULTS MAY PE CBTAINEC, GIVEN MICRO-
scnPIc DATA AND MJCLIOE CONCENTRATIONS. STATICS PROPLEMS MAY RE
SOLVED AND PERTURBATION RESULTS CRTAINED WITH MICRCSCCPIC naTe.
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199 SNC	 CALCULATION OF SN CONSTANTS

FOR DSN AND TJC.

193 CSP2A	 THIS CODE PREPARES 100 GROUP
FORWARD AND AOJOINT MACROSCOPIC MIXTURE CROSS SECTIONS FOP SN TYPE
COJES. THE 100 GROUP MICROSCOPIC CROSS SECTIONS ARE TAKEN FROM
THE CRUSS SECTION TAPE WRITTEN BY TI-E CODE CSP1. THE OUTPUT
OF CS 0 24 IS IN THE FeRm CE TWO TAPES, ONE CONTAINING THE FORWARD
AND THE OTHER THE ADJOINT MACROSCOPIC CROSS SECTIONS. THE cRoss
SECTIONS ARE ALSO PRINTED, IF DESIRED.

194 CSP1	 THIS CODE PREPARES 100 GROUP
M ICROSCOPIC CROSS SECTIONS FOR SN TYPE REACTCR CODES, USING THE
GAM2 NUCLEAR DATA TAPE FOR THE CROSS SECTION DATA FOR THE FIRST
99 GRnuPS. THE DATA FOP GROUP 100 IS PART CE THE PUNCHED CARO
INPUT. THE 100 GROUP SN CROSS SECTIONS, PREPARED BY THE CODE,
ARE WRITTEN ON TAPE AND PRINTED, IF DESIRED. THE CROSS SECTIONS
4Re FOR THE ISJTROPIC OPTION OF THE SN CODES. THE DIAGONAL
TRANSPORT APPROXIMATION HAS BEEN USED IN CALCULATING THE TRANS-
PORT AND IN-GROUP SCATTERING CROSS SECTIONS. THE COFRECTION TERM
USED TO CALCULATE THESE TWO CROSS SECTIONS IS SIMPLY 1/3 OF THE
PI SCATTERING CROSS SECTION. THE NUMBER OF (JUT-OF-GROUP SCATTER-
ING TERMS IS OPTIUNAL. 	 WHEN LESS THAN THE NUMBER APPEARING ON
THE GAM2 TAPE ARE REQUESTED, THE REMAINING TERMS, FOP A GIVEN
SOURCE GROUP, ARE SUMMED AND ADDED TO THE LAST DOWN-SCATTERING
TERM SAVED. WHEN CROSS SECTIONS ARE LISTED IN THE SN FORMAT, IT
IS POSSIBLE THAT ONE OR MORE INTERMEDIATE DOWN-SCATTERING TERMS
WILL BE ZERO.	 WHEN THIS SITUATION ARISES, THE CODE RILL REPLACE
THESE INTERMEOIATE ZEROS WITH THE QUANTITY 1.0*10**(-20).

218 GAVER	 GAVER CALCULATES GROUP AVER-
AGED CROSS SECTIONS FROM POINTwISF CROSS SECTION DATA FOR THE
GAM2 99 FINE-GROUP LIBRARY. THE INPUT DATA ARE USED TO OBTAIN
A SET OF INTERPOLATED CROSS SECTIONS, WHERE 20 INTERPOLATED CROSS
SFCTICNS ARE OBTAINED FOR EACH FINE GROUP. WHERE INPUT DATA no
NOT COVER THE FULL RANGE OF A FINE GROUP, THE GROUP-AVERAGED
CROSS SECTION IS SET TO ZERO.

234 DPC	 DPC PREPARES INPUT DATA
FOR TWO-DIMENSIONAL NEUTRONIC CALCULATIONS FROM ENGINEERING DATA.
A GENERAL DESCRIPTION OF REGIONS, IN TERMS cF MULTIPLE SUBREGIONS,
ALLOWS FOR EXPLICIT CONSIDERATION OF DETAILED STRUCTURAL FORMS.
DURING THE TRANSFORMATION OF DATA, GENERAL THERMAL EXPANSIONS APE
INCLUDED. ALSO, CONSIDERABLE DATA CHECKING AND EVALUATION ARE
PERFORMED. COMBINED WITH THE FLEXIBLE NARRATIVE INPUT, THESE
FEATURES MAKE THE conE USEFUL IN THE PREPARATION OF ERROR-FREE
INPUT FOR COMPLEX PROBLEMS.
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296 GRDWRK	 GROwRK GENERATES AS PUNCHED
OUTPUT THE BASIC FINITE ELEMENT R E V ERENCE GRID WORK PCR THE SAFE
CODES. THIS GENERATED GRID CONSISTS OF TRIANGULAR ELE MENTS AND
NODES, UNI AxI AL ELEMENTS, SUCH AS REIN F ORCE ME NT BARS, TENDONS, AM)
ANCHORS, AND BIAXIAL MEMBRANES, SUCH AS ANy THIN SHELL CR LINER.
THE PUNCHED OUTPUT SERVE AS DIRECT INPUT DATA TO THE SAFE cooFs.

345 GAND GAND PREPARES THE CROSS SEC-
TIONS NEEDED FOR DETAILEC COPPuTATICNS CF NFuTRON ENERGY SPrCTRA
IN FAST REACTORS FROM A FILE OF BASIC NUCLEAR DATA IN THE FNOF/B
FCRMAT.

373 BL47	 BL47 IS A PLOTTING ROUTINE
DESIGNED FOR PLANE STRUCTURES THAT ARE TO UNDERGO STRESS ANALYSIS.
POINTS AND LINES ARE INPUT IN VARIOUS PARAMETRIC FORMS, AND CURvrT)
SEGMENTS ARE DRAWN BETWEEN GIVEN POINTS 4LONG THE GIVEN LINES.
THE PROGRAM MAY BE USED AS A DRAFTING TOOL TO CONSTRUCT ENGINEER-
ING DRAWINGS. BL47 USES THREE PCINTS ON A STRAIGHT LINE SEGMrNT
TO OBTAIN DIMENSIONS FOR SEALSHELL2 (ACC ABSTRACT 282) INPUT DATA.

406 DATATRAN 2-0 GEOMETRY INPUT 	 THIS SERIES OF rATATRAN
mO)ULES IS DESIGNED TO FACILITATE THE PREPARATION OF GEOmPTRic
INPUT TO 2-DIMENSIONAL FINITE DIFFE R ENCE PRCGRAmS FROM DATA
READILY TRANSCRIBED FROM ENGINEERING DRAWINGS AND TO CHECK AND
EDIT THE INPUT DATA GENFRATEO.

•
509 ETUT2	 ETCT2 PROCESSES BASIC

NUCLEAR INFORMATION GIVEN IN THE ENDF/B LIBRARY TAPE FORMATS I AND
II AND PRODUCES DATA CECKS FOR USE IN THE GENERATION OF KATE,
THERMOS (ACC ABSTRACT 184), TEMPEST (ACC ABSTRACT 50), AND LASER
(ACC ABSTRACT 249) LIBRARIES.

530 GENRD	 GENRD RILL READ ANC PPrcEss
FREE-FORMAT NUMERIC AND HOLLERITH INPUT DATA FROM CARDS.

533 ARC(NUI002) BCD INPUT PROCESSC HE MODULE ARCINUI0021 PRO-
CESSES GENERAL NEUTRONICS IN RUT DATA SETS FCP SUBSEQUENT US r BY

THE NEUTRONICS-COMPUTATIONAL MODULES OF THE ARGONNE REACTOR
COMPUTATION (ARC) SYSTEM.
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594 ARC-XSEE1	 ARC-XSEC1 PROVIDES THE CAPA-
BILITY OF MANIPULATING MULTIGROUP MICROSCOPIC CROSS SECTION DATA
IN THE XS.ISO FORMAT TO AFFECT MODIFICATIONS OF THE ISOTOPIC CROSS
SECTION COMPONENTS, TO COLLAPSE THE ENERGY GROUP STRUCTURE TO
FEWER GROUPS, AND TO HOMOGENIZE MIXTURES INTO MATERIAL AND COMPO-
SITION LEVEL DATA FOR USE BY THE NEUTRONICS MODULES OF THE ARGONNE
REACTOR COMPUTATION (ARC) SYSTEM.



1231

M. DATA MANAGEMENT
	

3/74

159 MOMUS	 MOMUS IS THE PROGRAM USED TO
CONSTRUCT AND MAINTAIN THE NEUTRCN CROSS SECTION MASTER TAPE
DEVELOPED UNDER THE ATOMICS INTERNATIONAL AUTOMATED CROSS SECTION
PROGRAM. THE LIBRARY CONTAINS 21 ELEMENTS WITH DATA FOR 11
PARAMETERS IN THE RANGE 0.001 EV TO 10 MEV. MOMUS WILL PERFORM
THE FOLLOWING TASKS -

(A) MAKE THE BINARY MASTER TAPE FROM CARDS,
(B) LIST SELECTED ELEMENTS,
(C) UPDATE - ADO. CORRECT AND REPLACE ANY DATA,
(0) MAKE A SHORT TAPE CONTAINING SELECTED ELEMENTS.
(E) PROVIDE GRAPHICAL DISPLAY OF SELECTED DATA, AND
(F) PUNCH MICROSCOPIC DATA.

181 XL1BIT	 USING THE ANL STANDARD
CROSS SECTION DATA CARDS AS INPUT, THE PROGRAM CAN PERFORM THE
FOLLOWING OPERATIONS -

(A) PREPARE A LIBRARY TAPE CCNSISTING CF THE CROSS SECTION
DATA FOR SETS OF MATERIALS, INCLUDING A DIRECTORY GIVING
THE SETS ON THE TAPE AND THE MATERIALS IN EACH SET,

(B) GIVEN AN EXISTING LIBRARY TAPE, THE PROGRAM CAN PREPARE
A DUPLICATE TAPE OR A MODIFIED TAPE, THE MODIFICATICNS
CONSISTING OF THE ADDITION AND DELETION O E SETS, THE
ADDITION AND DELETICN OF MATERIALS NITHIN A SET, ANO
THE RE-ORDERING OF THE SETS ON THE TAPE,

(C) ANY OF THE DATA ON A LIBRARY TAPE MAY BE PRINTED, AND
THE PROGRAM WILL PUNCH THE cRnss SECTION DATA CARDS THAT
WERE USED TO PLACE ANY OF TFE MATERIALS OR SETS ON THE
TAPE WITH ALTERED SET AND MATERIAL NAMES IF EESIRED.

•

206 UNPACK	 UNPACK RETRIEVES NEUTRON
CROSS SECTION DATA AND RELATED INFORMATICN FROM A SCISRS
(BROOKHAVEN NATIONAL LABORATORY) DATA TAPE. THE FORMAT AND
STRUCTURE OF THE SCISRS TAPE IS DESCRIBED IN ONL-883 BY
FRIEDMAN AND PLATT, JULY 1964.

236 OFSR DATA FILE SERVICE RCUTINES
(DFSR) ARE USED TO STORE, DISTRIBUTE. AND (- HECK THE DATA Oh THE

EVALUATED NUCLEAR DATA FILE (ENDF). THERE ARE 6 ROUTINES -
OFSR1 - STORES DATA ON MASTER LIBRARY TAPES.
DFSR2 - PRUCESSES REQUESTS FOR COTA BY FINDING THE APPRO-

PRIATE DATA ON THE MASTER TAPES AND COPYING THEM
ONTO THE REQUESTORS TAPE.

DFSR3 - CORRECTS DATA CN THE MASTER TAPES.
DFSR4 - COPIES/PRINTS/PUNC HES SELECTED DATA FRCM THE

MASTER TAPES.
DFSR5 - PRINTS LIST OF DATA RECENTLY ADDED TO MASTER TAPES

AND PREPARES A CROSS-RE E ERENCE LIST OF ALL DATA

UN THE MASTER TAPES.
DFSR6 - MAKES COPIES AND CHECKS THE MASTER TAPES.
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271 CLIP	 CLIP IS THE CROSS SECTION
LIBRARY PREPARATION AND MAINTENANCE PROGRAM FOR FORM AND THREDES.

350 ETOE	 ETCE IENDF/B TO MC**2 DATA
CONVERSION) ACCEPTS CROSS SECTION DATA FROM A MODE 2 ENDF/B TAPE
(SEE REFERENCE 3) AND PREPARES THE BINARY cRnss SECTION AND LEGEN-
ORF POLYNOMIAL TAPE FOR THE MC**2 CCU wRITTFN BY ARGONNE NATIONAL
LABORATORY. THE ETOE PROGRAM PROCESSES FORMATS I, II, AND III
ENDF/B DATA TAPES.

351	 ECSIL	 ECSIL (EXPERIMENTAL CROSS
SECTION INFORMATION LIBRARY) IS A SYSTEM FCR THE STORAGE, RETRIEV-
AL, AND DISPLAY OF EXPERIMENTAL NEUTRON DATA. THE HEART OF THE
ENTIRE SYSTEM IS THE COLLECTION OF CESIGNATORS USED TO IDENTIFY
THE TYPE OF NEUTRON DATA, E.G., WHETHER THE MEASUREMENT IS A FIS-
SICN CROSS SECTION, AN ANGULAR DISTRIBUTION FOR EMERGENT NON-ELAS-
TIC NCuTRONS BETWEEN TWO NEUTRON ENERGIES, ETC. THFkE ARE THREE
DICTIONARIES USED FO R INPUT TO THE DATA FILE - ONE FOR THE REAC-
TION-TYPE DESIGNATOR, ONE FOR THE STATUS OF THE DATA, AND ONE TO
FLAG THE PROGRAM TO PERFORM CERTAIN CCNVERSIONS. EXPERIMENTAL
NEUTRON DATA ARE, IN GENERAL, COMPOSED OF TWO INTERDEPENDENT, BUT
LOGICALLY SEPARABLE PARTS, THE BIBLIOGRAPHIC INFORMATION AND THE
ACTUAL EXPERIMENTAL VALUES. THE REFERENCE ACCESSION NUMBER, WHICH
IS ASSIGNED TO A REFERENCE AND ITS ASSOCIATED SET OF DATA AS THEY
ARE ACQUIRED, SERVES AS A LINK BETWEEN THE BIBLIOGRAPHIC AND THE
EXPERIMENTAL DATA FILES. AFTER A REFERENCE ACCESSION NUMBER IS
ASSIGNED To A NEW REFERENCE, THE FOLLOWING INFORMATION IS ENTERED
INTO THE BIBLIOGRAPHIC FILE - THE CC m PLETE BIBLIOGRAPHIC CITATION,
THE LABORATORY WHERE THE MEASUREMENT WAS PERFORMED, A BRIEF
DESCRIPTION OF THE EXPERIMENTAL TECHNIQUE, CORRECTIONS THAT HAVE
BEEN MADE TO THE RESULTS, AND NORMALIZATIONS, IF ANY. IN ADDI-
TION, ANY CHANGES MADE TO THE DATA (RENORmALIZATIONS To BETTER
STANDARDS, CORRECTIONS, ETC.) ARE RECORCED HERE. SUPPLEMENTARY
RE F ERENCES ARE CARRIED ALONG AS SEE ALSOS.

375 SCORE3	 SCORE IS AN INTERACTIVE NEU-
TRON CROSS SECTION EVALUATION SYSTEM.
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384 CHECKER/CRECT/CAMmET/PLOTFB/ 	 THIS PACKAGE OF FIVE PROGRAMS
IS DESIGNED FOR PROCESSING ENDF/B (EVALUATED NUCLEAR DATA FILE
VERSION El) VERSION I TAPES.

CHECKER CHECKS THAT THE ENDF/B TAPES ARE IN PROPER FORMAT AND
ALL FIELDS ARE WITHIN SPECIFIED LIMITS, RATHER THAN TH E PHYSICS OF
THE DATA LIBRARY. ANGULAR DISTRIBUTIONS RECONSTRUCTED FROM LEGEN-
DRE COEFFICIENTS ARE EVERYWHERE POSITIVE.

CRECT, WHICH CAN PROCESS FNDF/B VERSION III DATA AS WELL AS
EARLIER VERSIONS, PROVIDES A MEANS CF CCRRECTING AssEwRiEn DATA ON
A TAPE BY INSERTION AND DELETION OF DATA.

DAMMET SELECTIVELY MERGES DATA FROM ONE OP TWO ENCE/P LIRRARY
TAPES ONTO A FINAL TAPE. THE MODE (OCO OR PINARY) AND ARRANGEMENT
(STANCARD OR ALTERNATE) MAY PF CHANGED DURING THIS PROCESS.

PLCTFB PROCESSES ENDE/P LIBRARY TAPES WHICH CONTAIN DATA
EMBEDDED WITHIN A NECESSARY LIRRARY STRUCTURE IN CRDER TC pancucE
COMPREHENSIVE LISTINGS AND/OR PLOTS. THE LISTINGS AND/OR PLOTS
CONTAIN AN EXTENSIVE AMOUNT CF INFORMATICN R ELATED TO THE DATA,
SUCH AS TEMPERATURE DEPENDENCE, PHYSICAL UNITS OF THE DATA, INT E R-
POLATION LAWS FOR THE CATA, CRYPTIC TITLES DEFINING THE REACTION
TYPE, ETC.

SLAVE3 PROVIDES MODULAR SUBROUTINES WHICH CAN BE ASSEMBLED TO
RETRIEVE AND PROCESS ENDF/B DATA FOR A SPECIFIC PROBLEM.

386 DATATRAN	 DATATRAN SUPPLIES A LINKAGE
SYSTEM FOR MODULARIZED PROGRAMS, ENABLES A HIERARCHICAL NAMING
TECHNIQUE, AND SIMPLIFIES HANDLING OF STRUCTURED DATA LISTS.

403 TIGIR2	 TIGIR IS A mODuLAR parGRAm
DESIGNED TO GENERATE AND MAINTAIN LIBRARIES OF DOCUMENT INFORMA-
TION (ABSTRACTS, BIBLIOG R A PHIC INFORMATION, INDEX TERMS, ANC OTHER
SIGNIFICANT INEORMATICN), TO RETRIEVE THE INFORMATION SELECTIVELY,
TO PRINT THE RETRIEVED INFORMATION IN VARIOUS OUTPUT FORMATS, AND
TO GENERATE STATISTICS OF THE INFORMATION FILES.

472 MERMC2/MAGIC	 THE PROGRAMS MERMC2 AND MAGIC
ARE SERVICE ROUTINES FOR USE WITH TEE BINARY CROSS-SECTION
LIBRARY TAPES OF THE MC* . 2 MULTIGRCUP CRCSS-SECTION PROGRAM.

MERMC2 TAKES AS INPUT TWO MC**2 LIBRARY TAPES AND PRODUCES
A NEW MC ,04. 2 LIBRARY TAPE CONTAINING DATA FROM BOTH INPUT TAPES
WITH DELETION OF PARTICULAR MATERIALS AS DESIRED, CR MERMC2
MAY BE USED TO CREATE A NEW LIBRARY TAPE FROM A SINGLE INPUT TAPE
BY SIMPLY DELETING SELECTED MATERIALS.

MAGIC PRODUCES LIBRARY TAPE LISTINGS AND TAPES FOR CFF-LINE
CALCCMP PLOTTING OF SELECTED DATA FROM AN MC**2 LIBRARY TAPE.
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475 CRECT/CHECKER/RIGEL/PLCUB/	 THIS PACKAGE OF EIGPT
PROGRAMS IS DESIGNED FOR PROCESSING ENDF/B II (EVALUATED NUCLEAR
DATA FILE VERSION B FORMAT III TAPES.

CRECT, WHICH PROCESSES VERSION III ENDF/B DATA AS WELL AS EAR-
LIER VERSIONS, PROVIDES A MEANS OF CORRECTING ASSEMBLED DATA ON A
TAPE BY INSERTION AND DELETICN CF DATA.

CHECKER CHECKS THAT THE ENDF/B BCD CARD IMAGE FORMAT TAPES ARE
IN PROPER FORMAT AND ALL FIELDS ARE WITHIN SPECIFIED LIMITS,
RATHER THAN THE PHYSICS OF THE DATA LIBRARY. ANGULAR DISTRIBU-
TIONS RECONSTRUCTED FROM LEGENDRE COEFFICIENTS ARE CHECKED TO
ENSURE THEY ARE EVERYWHERE POSITIVE.

RIGEL WILL PERFORM ANY OR ALL OF THE FCLLOWING OPERATIONS -
SELECTIVELY RETRIEVE ENDF/8 DATA ON FROM 1 TO 9 ENDF/B TAPES,
MERGE RETRIEVED ENDF/B DATA CNTC FRCP I TO 8 ENDF/B RESULT TAPES,
CHANGE TAPE ARRANGEMENT (FROM STANDARD To ALTERNATE OR VICE
VERSA) AND CHANGE TAPE MODE.

LISTFC, WHICH PROCESSES VERSION III ENDF/B DATA AS WELL AS EAR-
LIER VERSIONS, PRODUCES INTERPRETED LISTINGS OF INFORMATION FROM
BCD STANDARD ARRANGEMENT ENDF/B TAPES.

DICTION CONSTRUCTS A NEW SECTION DICTIONARY (FILE 1, SECTICN
451) FOR AN ENTIRt ENDF/B TAPE.	 IF A SECTION DICTIONARY IS
ALREADY PRESENT IT IS REPLACED.

PLOTE8 PROCESSES FNDF/B LIBRARY TAPES WHICH CONTAIN DATA
EMBEDDED WITHIN A NECESSARY LIBRARY STRUCTURE IN ORDER TO PRODUCE
COMPREHENSIVE LISTINGS AND/OR PLOTS. THE LISTINGS AND/OR PLOTS
CONTAIN AN EXTENSIVE AMOUNT OF INFORMATION RELATED TO THE DATA,
SUCH AS TEMPERATURE DEPENDENCE, PHYSICAL UNITS OF THE DATA, INTER-
POLATION LAWS FOR THE DATA, CRYPTIC TITLES DEFINING THE REACTION
TYPE, ETC.

SLAVE3 PROVIDES MODULAR SUBROUTINES WHIG. CAN BE ASSEMBLED TO
RETRIEVE AND PROCESS ENDF/B DATA FOR A SPECIFIC PROBLEM.

DAMMLT SELECTIVELY MERGES DATA FRCM CNE CR TWO ENCF/B LIBRARY
TAPES ONTO A FINAL TAPE. THE MODE (BCD OR BINARY) ANC ARRANGEMENT
(STANDARD OR ALTERNATE) MAY BE CHANGED DURING THIS PROCESS.

490 JOSHUA OPERATING SYSTEM JOSHUA IS A SYSTEM WHICH
EF F ECTIVELY STORES LARGE VOLUMES OF DATA AND RETRIEVES IT FOR
DISPLAY AND CUMPUTATION.

493 TROUT	 TRCUT IS A FILE MAINTENANCE
PROGRAM WHICH ALLOWS THE USER TO ALTER, MERGE, DELETE, OVERLAY
OR CREATE MULTIGROUP CROSS SECTION FILES IN MUG FORMAT.

502 EDITOR	 EDITOR PRODUCES READABLE
LISTINGS OF THE CONTENTS OF ENDF/13 NUCLEAR DATA CROSS SECTION
TAPES. IT ALSO ALLOWS COPYING, ALTERING MODE, MERGING AND
PUNCHING OF THE DATA ON ENE CR MERE ENDF/B TAPES.



1235

M. DATA MANAGEMENT
	

3/74

522 ARC-SYSTEM	 ARC-SYSTEM IS THE COLLECTION
OF SYSTEMS SUBPROGRAMS AND MODULES WHICH PROVIDE THE SOFTWARE
ENVIRONMENT NECESSARY TO EXECUTE THE MODULAR COmPUTATIONAI CAPA-
BILITIES OF THE ARGONNE REACTOR COMPUTATION (ARC) SYSTEM ON 18N360
SYSTEMS.

557 SHLOG	 SHLOG PROVIDES GENERAL-PUR-
POSE DATA MANIPULATION FUNCTIONS FOR DATA ANALYSIS. THESE FUNC-
TIONS INCLUDE CREATING, MAINTAINING, AND STORING FILES, DISPLAYING
THE CCNTENTS OF A FILE VIA EITHER TFE LINE PRINTER OR AN ON-LINE
PLOTTER, SEARCHING FOR DATA POINTS BY COMPARING VALUES WITH SPECI-
FIED CRITERIA, AND PERFORMING CERTAIN STATISTICAL OPERATIONS ON
THE DATA POINTS.

571 CHECK3/RIGEL3	 THESE PROGRAMS ARE USED TO
PROCESS ENDF/B VERSION III DATA. 	 IN ADDITION, THE CDC6600 PRO-
GRAMS WILL PROCESS ENDF/B VERSION IV DATA. CHECK3 CHECKS THAT THE
ENDF/B TAPES ARE IN PROPER FORMAT ANC ALL FIELDS ARE WITHIN SPECI-
FTED LIMITS, RATHER THAN THE PHYSICS CF THE DATA LIBRARY. ANGULAR
DISTRIBUTIONS RECONSTRUCTED FROM LEGENDRE COEFFICIENTS ARE EVERY-
WHERE POSITIVE. RIGEL3 WILL PERFORM ANY OR ALL CE THE FCLLOwING
OPERATIONS - SELECTIVELY RETRIEVE ENDF/B DATA ON FROM I TO 9
ENDF/B TAPES, MERGE RETRIEVEC ENDF/0 DATA CNTC FROM 1 To R ENDR/R
RESULT TAPES, CHANGE TAPE ARRANGEMENT (FROM STANDARD TO ALTERNATE
OR VICE-VERSA) AND CHANGE TAPE MODE.

587 AEC-ALO FAU	 THE AEC-ALO RADIO FREQUENCy
ASSIGNMENTS AND USES PROGRAM 1RAul PROVIDES FOR MAINTAINING RADIO
FREQUENCY ASSIGNMENT AND TRANSACTION RECORDS.	 IT LISTS ALL RAOTO

FREQUENCY ASSIGNMENTS AND USES FROM INITIAL APPLICATION (AEC-310)
THROUGH AUTHORIZATIONS (IRAC DOCKET). THE PROGRAM ALLOWS FOR
SORTING BY OFFICE, SYSTEM NUMBER, LOCATION, FREQUENCY, EXPIRATION
DATE, ALO OR AEC SERIAL NUMBER, AND IRAC DOCKET NUMBER.

589 BECOM	 AEC REGULATIONS REQUIRE THAT

A PURCHASE VS. LEASE ANALYSIS BE MADE ON EACH PIECE OF DATA PRO-
CESSING EQUIPMENT AS PART OF THE STUDY PRECEDING THE LEASE OR
PURCHASE OF SUCH EQUIPMENT. 	 IN ADCITION, IT IS REQUIRED THAT A
PURCHASE VS. LEASE ANALYSIS BE PREPARED ANNUALLY FOR EACH ITEM OF
DATA PROCESSING EQUIPMENT (EASED WITH AEC FLNDS. BECOM WAS
DEVELOPED TO FACILITATE THE RAPIG ANC ACCURATE PREPARATION OF
AN AEC PURCHASE VS. LEASE SCHEDULE FOR AN ITEM OF DATA PROCESSING

EQUIPMENT.
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475 CRECT/CHECKER/RIGEL/PLCTFB/ 	 THIS PACKAGE OF EIGPT
PROGRAMS IS DESIGNED FOR PROCESSING ENDF/B II (EVALUATED NUCLEAR
DATA FILE VERSION B FORMAT II) TAPES.

CRECT, WHICH PROCESSES VERSION III ENDF/B DATA AS WELL AS EAR-
LIER VERSIONS, PROVIDES A MEANS OF CORRECTING ASSEMBLED DATA ON A
TAPE BY INSERTION AND DELETICN CF DATA.

CHECKER CHECKS THAT THE ENDF/B BCD CARD IMAGE FORMAT TAPES ARE
IN PROPER FORMAT AND ALL FIELDS ARE WITHIN SPECIFIED LIMITS,
RATHER THAN THE PHYSICS OF THE DATA LIBRARY. ANGULAR DISTRIBU-
TIONS RECONSTRUCTED FROM LEGENDRE COEFFICIENTS ARE CHECKED TO
ENSURE THEY ARE EVERYWHERE POSITIVE.

RIGEL WILL PERFORM ANY OR ALL OF THE FCLLOWING OPERATIONS -
SELECTIVELY RETRIEVE ENDF/B DATA ON FROM 1 TO 9 ENDF/B TAPES,
MERGE RETRIEVED ENDF/B DATA CNTC FRCP 1 TO 8 ENDF/B RESULT TAPES,
CHANGE TAPE ARRANGEMENT (FROM STANDARD To ALTERNATE OR VICE
VERSA) AND CHANGE TAPE MODE.

LISTFC, WHICH PROCESSES VERSION III ENDF/B DATA AS WELL AS EAR-
LIER VERSIONS, PRODUCES INTERPRETED LISTINGS OF INFORMATION FROM
BCD STANDARD ARRANGEMENT ENDF/B TAPES.

DICTION CONSTRUCTS A NEW SECTION DICTIONARY (FILE 1, SECTICN
451) FOR AN ENTIRE ENDF/B TAPE.	 IF A SECTION DICTIONARY IS
ALREADY PRESENT IT IS REPLACED.

PLOTFE) PROCESSES ENDF/B LIBRARY TAPES WHICH CONTAIN DATA
EMBEDDED WITHIN A NECESSARY LIBRARY STRUCTURE IN ORDER TO PRODUCE
COMPREHENSIVE LISTINGS AND/OR PLOTS. THE LISTINGS AND/OR PLOTS
CONTAIN AN EXTENSIVE AMOUNT OF INFORMATION RELATED TO THE DATA,
SUCH AS TEMPERATURE DEPENDENCE, PHYSICAL UNITS OF THE DATA, INTER-
POLATION LAWS FOR THE DATA, CRYPTIC TITLES DEFINING THE REACTION
TYPE, ETC.

SLAVE3 PROVIDES MODULAR SUBROUTINES WHICH CAN BE ASSEMBLED TO
RETRIEVE AND PROCESS ENOF/B DATA FOR A SPECIFIC PROBLEM.

DAMMET SELECTIVELY MERGES DATA FRCM CNE CR TWO ENCF/B LIBRARY
TAPES ONTO A FINAL TAPE. THE MODE (BCD OR BINARY) AND ARRANGEMENT
(STANDARD OR ALTERNATE) MAY BE CHANGED DURING THIS PROCESS.

490 JOSHUA OPERATING SYSTEM JOSHUA IS A SYSTEM WHICH
EF P ECTIVELY STORES LARGE VOLUMES OF DATA AND RETRIEVES IT FOR
DISPLAY AND COMPUTATION.

493 TROUT	 TRCUT IS A FILE MAINTENANCE
PROGRAM WHICH ALLOWS THE USER TO ALTER, MERGE, DELETE, OVERLAY
OR CREATE MULTIGROUP CROSS SECTION FILES IN MUG FORMAT.

502 EDITOR	 EDITOR PRODUCES READABLE
LISTINGS OF THE CONTENTS OF ENOF/B NUCLEAR DATA CROSS SECTION
TAPES. IT ALSO ALLOWS COPYING, ALTERING MODE, MERGING AND
PUNCHING OF THE DATA ON CNE CR MCRE ENDF/B TAPES.
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522 ARC-SYSTEM	 ARC-SYSTEM IS THE COLLECTION
OF SYSTEMS SUBPROGRAMS AND MODULES WHICH PROVIDE THE SOFTWARE
ENVIRONMENT NECESSARY TO EXECUTE THE MODULAR COmPuTATIONAI CAPA-
BILITIES OF THE ARGONNE REACTOR COMPUTATION (ARC) SYSTEM ON TBm360
SYSTEMS.

557 SHLOG	 SHLOG PROVIDES GENERAL-PUR-
POSE DATA MANIPULATION FUNCTIONS FOR DATA ANALYSIS. THESE FUNC-
TIONS INCLUDE CREATING, MAINTAINING, AND STORING FILES, DISPLAYING
THE CONTENTS OF A FILE VIA EITHER TFE LINE PRINTER OP AN ON-LINF
PLOTTER, SEARCHING FOR DATA POINTS BY COMPARING VALUES WITH SPECI-
FIED CRITERIA, AND PERFORMING CERTAIN STATISTICAL OPERATIONS ON
THE DATA POINTS.

571 CHECK3/RIGEL3	 THESE PROGRAMS ARE USED TO
PROCESS ENDF/B VERSION 111 DATA. 	 IN ADDITION, THE CDC6600 PRO-
GRAMS WILL PROCESS ENCF/B VERSION IV DATA. CHECK3 CHECKS THAT THE
ENDF/B TAPES ARE IN PROPER FORMAT ANC ALL FIELDS ARE WITHIN SPECI-
FIED LIMITS, RATHER THAN THE PHYSICS CF THE DATA LIBRARY. ANGULAR
DISTRIBUTIONS RECONSTRUCTED FROM LEGENDRE COEFFICIENTS ARE EVERY-
WHERE POSITIVE. RIGEL3 WILL PERFORM ANY OR ALL CF THE FOLLOWING
OPERATIONS - SELECTIVELY RETRIEVE ENDF/B DATA ON FROM I TO 9
ENDF/B TAPES, MERGE RETRIEVED ENDE/0 DATA CNTC FROM I TO B ENDF/B
RESULT TAPES, CHANGE TARE ARRANGEMENT (FROM STANDARD TO ALTERNATE
OR VICE-VERSA) AND CHANGE TARE MODE.

587 AEC-ALO FAU	 THE 'AFC-ALO RADIO FREQUENCY
ASSIGNMENTS AND USES PROGRAM (FAu) PROVIDES FOR MAINTAINING RADIO
FREQUENCY ASSIGNMENT AND TRANSACTION RECORDS. 	 IT LISTS ALL RADIO
F REQUENCY ASSIGNMENTS AND USES FROM INITIAL APPLICATION (AEC-310)
THROUGH AUTHORIZATIONS (IRAC DOCKET). THE PROGRAM ALLOWS FnR
SORTING B y OFFICE, SYSTEM NUMBER, LOCATION, FREQUENCY, ExPIRATICN
DATE, AL0 OR AEC SERIAL NUMBER, AND IRAC DOCKET NUMBER.

589 BECOM	 AEC REGULATIONS REQUIRE THAT
A PURCHASE VS. LEASE ANALYSIS BE MADE ON EACH PIECE OF DATA PRO-
CESSING EQUIPMENT AS PART OF THE STUDY PRECEDING THE LEASE OR
PURCHASE OF SUCH EQUIPMENT. 	 IN ADDITION, IT IS REQUIRED THAT A
PURCHASE VS. LEASE ANALYSIS BE PREPARED ANNUALLY FOR EACH ITEM ciF
DATA PROCESSING EQUIPMENT LEASED WITH AEC FUNDS. BFCrm WAS
DEVELOPED TO FACILITATE THE RAPIC AND ACCURATE PREPARATION OF
AN AEC PURCHASE VS. LEASE SCHEDULE FOR AN ITE M OF DATA PROCESSING

EQUIPMENT.
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595 MAPPER MAPPER IS A COMPUTER PROGRAM
FOR PREDICTING EQUIPMENT REQUIREMENTS. IT WAS DESIGNED AS AN AID
TO MANAGEMENT AND CAN INTERPRET COMPONENT PRODUCTION REQUIREMENTS
BACKWARD FROM SHIPPING SCHEDULES TO THE PROCESS OF INTEREST, CAL-
CULATE EQUIPMENT CAPACITY, DISPLAY SIX MONTHS PRIOR EQUIPMENT
UTILIZATION AND PROCESS YIELC DATA.

603 RALCRTPH	 RALCRTPH IS A RESOURCE ALLO-
CATION SYSTEM USED TO PROVIDE THE PROJECT PLANNER WITH A Tna TO
HELP HIM SCHEDULE RESOURCES INVOLVED IN A PROJECT. INFORMATION
ON WHICH JOBS ARE CRITICAL AND THE RESOURCES AVAILABLE IS NECES-
SARY FOR PROJECT SCHEDULING. THIS SYSTEM IS ORIENTED TOWARD THE
USER WHO IS PLANNING A PLANT SHUTDOWN. HOWEVER, IT ALSO HAS
APPLICATIONS IN OTHER AREAS.

607 SPIRAL	 THE GENERAL ABILITY OF SPIRAL
IS BUILDING, PERHAPS GRADUALLY, A MACHINE-REACABLE ENCYCLOPEDIA
OF INFORMATION ITEMS THAT ARE OR MAY BECOME IMPORTANT TO A PAR-
TICULAR PROJECT, AND THEN LATER, RECALLING BITS CF INFORMATION AS
REQUIRED. THE INFORMATION CONTENT OF A COLLECTION CAN RANGE FROM
CRYPTIC COMMENTS (AS OCCUR IN SCME TEST ANC INSPECTION RECORDS)
TO MORE LENGTHY ENTRIES (SUCH AS TECHNICAL ABSTRACTS ANC MANAGE-
MENT BRIEFS) AS WELL AS FULL TEXT OF DOCUMENTS.
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133 WED	 THIS PROGRAM EDITS THE MAG-
NETIC TAPE PRODUCED BY W-DSN CALCULATING REACTION RATES BY ENERGY
AND BY VOLUME WITH TOTALS. IT CAN ALSO PRODUCE REACTION RATES FOR
FED-IN CROSS SECTIONS.

207 CROSSPLOT/CROSSPLOT DATA TAPE AUTOMATIC PLOTS ARE GENERATED
FROM NEUTRON CROSS SECTION DATA.

210 DTX	 THE DTX CODE CALFuLATES
E F FECTIVE MACROSCOPIC, HOMOGENEOUS, GROUP CPCSS SECTIONS WHICH
ARE SPACE-AVERAGED OVER THE FLUXES AND CURRENTS PPE-CALCULATED
IN A ONE-DIMENSIONAL NEUTRON TRANSPORT CODE SUCH AS CTK OP asN.
ISOTROPIC AND AN ISOTROPIC CROSS SECTIONS MAY BE INCLUDED.

239 CPS	 CPS PROVIDES A GRAPHICAL
MEANS OF COMPARING EXPERIMENTAL CROSS SECTION VALUES OBTAINED
FROM THE SCISRS LIBRARY TAPE WITH AN OPTION TO INCLUCE READING IN
NEW EXPERIMENTAL OR CALCULATED VALUES.

409 LARCA	 muLTIGRruP CROSS SECTIONS ARE
WEIGHTED BY THE FLUX IN THE APPROPRIATE GROUPS AND REGIONS, AND
CROSS SECTIONS FOR THE ASSEMBLY ARE COMPUTED AND PUNCHED IN DTF4
FORMAT. THE PROGRAM ALSO COMPUTES THE INFINITE MEDIUM FLUX, R F AC-
TION RATES, AND THE INFINITE MULTIPLICATION FACTOR ANr MATERIAL
BUCKLING.

434 HEATMESH	 HEATmESH IS USED TO GENERATE
GEOMETRICAL DATA REQUIRED FOR STUDIES OF HEAT TRANSFER IN AXISYm-

mFTRIC STRUCTURES REPRESENTEC AS SURFACES OF REVOLUTION. THE PRO-
GRAM CONSISTS OF TWO DISTINCT PHASES. THE FIRST SUBDIVICES THE
GIVEN PARTS INTO A NODAL NETWORK AND EVALUATES THE GEOMETRICAL
PROPERTIES OF THE NODES. THE SECONC DETERMINES ADJACENT NODES AND
EDITS GEOMETRICAL DATA FOR THE THERMAL MODEL.

455 DACI	 DAC1 USES ANGULAR FLUXES FROM
THE DTF4 SN CODE TO CALCULATE REACTIVITY PERTURBATIONS, EFFEC-
TIVE DELAYED NEUTRON FRACTIONS, AND GENERATION TIMES IN REACTORS.
THE REFERENCE REACTOR SPECIFICATIONS ARE INPUT TO DACI B y A

DIRECT READING OF THE DTF4 INPUT DECK. CONSEQUENTLY, THE ONLY
ADDITIONAL INPUT NEEDED ARE THE PERTURBATICN SPECIFICATICNS.
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471 GAPER2D	 GAPER20 IS A TWO-DIMENSIONAL
TRANSPORT PERTURBATION THEORY PROGRAM USING THE REAL AND ADJOINT
FLUXES AND CURRENTS FROM 2DE (ACC ABSTRACT 173) PROBLEM RESULTS TO
COMPUTE REACTIVITY CHANGES DUE TO SMALL PERTURBATIONS IN REFLECTED
MULTIREGION SYSTEMS.

544 PLOT-3D	 PLOT-3D IS A PACKAGE OF SUB-
PROGRAMS DESIGNED TO DRAW THREE-DIMENSIONAL SURFACES FROM ARRAYS
OF POINTS IX,Y,Z). THE SURFACES CAN BE DRAWN AFTER ARBITRARY
ROTATIONS ABOUT THE THREE COCRDINATE AXES.

606 GAPER1D	 REACTIVITY COEFFICIENTS ARE
COMPUTED USING FIRST-ORDER TRANSPORT PERTURBATION THEORY FOR ONE-
DIMENSIONAL MULTI-REGION REACTOR ASSEMBLIES. THE NUMBER OF SPA-
TIAL MESH POINTS AND ENERGY GROUPS IS ARBITRARY. AN ELEMENTARY
SYNTHESIS SCHEME IS EMPLOYED FOR TREATMENT OF TWO- AND THREE-
DIMENSIONAL PROBLEMS. THE CONTRIBUTIONS TO THE CHANGE IN INVERSE
MULTIPLICATION FACTOR, DELTA(1/K), FROM PERTURBATIONS IN THE INDI-
VIDUAL CAPTURE, NET FISSION, TOTAL SCATTERING, (N,2N), INELASTIC
SCATTERING, AND LEAKAGE CRCSS SECT ICNS ARE COMPUTED. A MULTI-
DIMENSIONAL PROMPT NEUTRON LIFETIME CALCULATION IS ALSO AVAILABLE.
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154 CROC90	 THE CRCCCO CODE WAS DEVELOPED
FOR USE IN THE DATA REDUCTION OF OUT-OF-PILE FLUID FLOW EXPERI-
MENTS ON THE ML-1 FUEL ELEMENTS. THE CODE IS SPECIFICALLY DE-
SIGNED TO EVALUATE FRICTION FACTORS, ENTRANCE AND EXIT COEFFI-
CIENTS, AND ORIFICE CALIBRATIONS FROM HYDROCYNAmIC DATA OBTAINED
FROM SINGLE PHASE EXPERIMENTAL FLUID FLCW TESTS IN AXIAL FLCw
DUCTS.

164 BURP!	 THE PROGRAM CALCULATES ABSr-
LUTE TOTAL EFFICIENCY FOR MONOENERGETIC GAMMA RAY INTERACTIONS IN
CYLINDRICAL SCINTILLATION DETECTORS. THE ABSOLUTE TOTAL EFFI-
CIENCY IS DEFINED AS THE FRACTION OF SOURCE GAMMAS WHICH INTERACT
AT LEAST ONCE WITH THE CRYSTAL DETECTOR. CALCULATIONS ARE MADE
FOR THE POINT ISOTROPIC SOURCE LOCATED ALONG THE AXIS CF SYMMETRY
FOR SOLID CYLINDRICAL CRYSTALS, WITH OR WITHOUT A COAXIAL CYLIN-
DRICAL WELL.

165 BURPZ	 THE PROGRAM CALCULATES THE
ABSOLUTE TOTAL EFFICIENCY FOR MONOENERGETIC GAMMA RAYS INTERACTING
IN CYLINDRICAL SCINTILLATION DETECTCRS. THE ABSOLUTE TOTAL EFFI-
CIENCY IS DEFINED AS THE FRACTION OF SCuRCE GAMMAS WHICH INTERACT
AT LEAST ONCE WITH THE CRYSTAL DETECTOR. CALCULATIONS ARE MADE
FOR HOMOGENEOUS, ISOTROPIC CIRCULAR CTSK OR CYLINDRICAL VOLUME
SOURCES. SOURCES MUST BE SYMMETRICAL wITH THE AXIS OF SYMMETRY
FOR SOLID CYLINDRICAL CRYSTALS, WITH OR WITHOUT A COAXIAL CYLIN-
DRICAL WELL. SOURCE ABSORPTION AND SCATTERING MAY BE INCLUDED FOR
VOLUME SOURCES.

166 BUkP3	 THE PROGRAM CALCULATES ABSr-
LUTE TOTAL EFFICIENCY FOR MONOENERGETIC GAMMA RAY INTERACTIONS IN
CYLINDRICAL SCINTILLATION DETECTORS.	 THE ABSOLUTE TOTAL EF F ICIEN-

CY IS DEFINED AS THE FRACTION OF SOURCE GAMMAS WHICH INTERACT AT
LEAST ONCE WITH THE CRYSTAL DETECTOR. CALCULATIONS APE MADE FOR
POINT ISOTROPIC SOURCES LOCATED BOTH ON AND CFF THE AXIS OF Sym_
mETRY FOR SOLID CYLINDRICAL CRYSTALS, WITH OR WITHOUT A COAXIAL
CYLINDRICAL WELL.	 THE EFFICIENCIES FCR POINTS LOCATED AT SPECI-
FIED RADIAL OFF-AXIS POSITIONS, FOR A SINGLE AXIAL SOURCE-CRYSTAL
DISTANCE, ARE NORMALIZED TO THE ON-AXIS EFFICIENCY FOP THF SAME
AXIAL DISTANCE.	 THE ABSCLUTF EFFICIENCY FOR THE ON-AXIS POINT IS

GIVEN.
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394 JITER JITER COMPUTES THE FOLLOWING
QUANTITIES MEASURED IN REACTOR FLUCTUATION EXPERIMENTS - THE DIS-
PERSION PARAMETER 1. , THE MODIFIED COEFFICIENT OF CORRELATION MCC,
THE FREQUENCY DEPENDENT PART OF THE POWER SPECTRAL DENSITY PSD,
AND THE CROSS POWER SPECTRAL DENSITY CPSD.

413 ALPHA-M	 ALPHA-M IS USED FOR DETERMIN-
ING RADIOISOTOPES BY LEAST SQUARES RESOLUTION OF THE GAMMA RAY
SPECTRA. IT CAN HANDLE A VERY LARGE LIBRARY OF GAMMA RAY SPECTRA
AND TAKES INTO ACCOUNT CORRECTIONS SUCH AS BACKGROUNC SUBTRACTION,
COUNTING TIME, DECAY TIME, DEAD TIME, AUTOMATIC COMPENSATION FOR
GAIN AND THRESHOLD SHIFTS, SIZE OF THE ALIQUOT, VOLUME REDUCTION
PRIOR TO COUNTING, AND SC CN.

421 MICHRD	 THE VICKERS PYRAMID NUMBER
AND THE MICROHARDNESS INCREMENT FRACTION ARE COMPUTEr FROM FILAR
MICROMETER EYEPIECE READINGS. THESE READINGS ARE MADE ON INDENTS,
WHICH HAVE BEEN MADE BY AN INDENTER, IN THE MATERIAL BEING TESTED.

425 REDUX	 REOUX IS USED FOR THE REDUC-
TION OF DATA FROM REACTOR FLUCTUATION EXPERIMENTS. FROM INPUT
COUNT SAMPLES RECORCED BY ONE OR TWC COUNTING CHANNELS, THE PRO-
GRAM COMPUTES UNBIASED SAMPLE ESTIMATES CF MOMENTS AND FUNCTIONS
OF MOMENTS OF THE COUNT DISTRIBUTIONS, INCLLDING THE DISPERSION
PARAMETER Y AND THE MODIFIED COEFFICIENT CF CORRELATION MCC.
STANDARD ERROR ESTIMATES ARE COMPUTED FOR 1' AND MCC.

457 GSSLRN1B	 GSSLRNIE IS UTILIZED FOR
EVALUATIUNS AND STATISTICAL DETERMINATION OF PHOTOPEAKS IN PHOTON
SPECTRA. THE CODE PERFORMS EVALUATIONS OF P HOTOPEAK SPECTRA
USING AS INPUT THE DIGITIZED PULSE HEIGHT DISTRIBUTION WHICH IS
OUTPUT FROM A LARGE MULTICHANNEL ANALYZER. PHOTOPEAKS ARE
LOCATED, FUNCTIONS FIT TC EACH REAL PEAK, ANC THE RELATIVE INTEN-
SITY OF EACH FITTED PEAK ABOVE THE BACKGROUND CONTINUUM IS CAL-
CULATED. THE CODE IS EASILY ADAPTABLE FOR ANALYSIS OF ANY SPECTRA
WHICH CAN BE ADEQUATELY DEFINED BY PEAKS REPRESENTED IN ANALYTIC
FORM.

464 DYNO1	 DYNO1 CALCULATES THE DISTRI-
BUTION OF ELECTRONS THAT ARE EMITTEC FROM A PHOTOMULTIPLIER
COMPOSED OF A SERIES OF DYNODES.

469 PMS1PMS1 CORRECTS EXPERIMENTAL•
FAST NEUTRON POLARIZATION DATA FOR FINITE GEOMETRY AND MULTIPLE
SCATTERING EFFECTS, WHEN LIQUID HELIUM IS THE POLARIZER ANALYZER.
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476 CAGE/BIRD/SPEC	 CAGE/BIRC/SPEC IS A PACKAGE
OF THREE INDEPENDENT CODES DESIGNED FOR THE REDUCTION AND PROCESS-
ING OF NEUTRON TIME-OF-FLIGHT SPECTRA IN PULSED MULTIPLYING no
NON-MULTIPLYING ASSEMBLIES.

485 GASPAN	 GASPAN ANALYZES OUTPUT PULSES
FROM A LITHIUM-DRIFTED GERMANIUM SEMICONDUCTOR DETECTOR TO DEFINE
COMPLEX GAMMA-RAY SPECTRA OF ROUTINE CRUD ANC FILTRATE SAMPLES.
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43 CUREIT	 CURFIT IS A COMPOSITE PROGRAM
F0 .2 FITTING EXPERIMENTAL DATA POINTS WITH DIFFERENT TYPES OR CCM-
MON ANALYTIC CURVES. THERE ARE AT PRESENT FIVE FITS AVAILABL E -

(1) POLYNOMIAL	 Y	 SUMMATION OVER I OF A(I)*(X**(I))
(2) EXPONENTIAL	 Y	 A*EXP(RX)
(3) COSINE	 Y	 A*COS(R(X+C))
(4) SERIES JE CURIOS	 V = A(J)+B(J)*X*C(J)*(X**2)+D(J)*(X**3)
(5) FOURIER SERIES

62 LUS ALAMUS LEAST SQUARES	 THIS PROGRAM PE FORMS LEAST
SQUARES FITTING JF LINEAR CR NONLINEAR RJNCTIONS IN SEVERAL INDE-
PENDENT VARIABLES. THE PROGRAM WILL DETER M INE AN ESTIMATE CF A IN
THE FUNCTION Y . F(X,A) BY MINIMIZING THE sum OF SQUARES.
IN THE FUNCTION, X IS A VECTOR OF OBSERVED VARIABLES AND A IS A
VECTOR UF PARAMETERS TO BE DETERMINED. IN THIS CONTEXT, A LINEAR
FUNCTION IS ONE WHOSE PARTIAL DERIVATIVES WITH RESPECT TC THE ELE-
MENTS OF A ARE ALL INDEPENDENT OF A. A NONLINEAR FUNCTION HAS AT
LEAST ONE OF THE ELEMENTS OF A APPEARING IN AT LEAST ONE nF THESE
PARTIAL DERIVATIVES.

186 LAGI/LAG2	 LAG IS A SINGLE PASS Lniv,
AND GO ASSEMBLER DESIGNED TO ACCEPT IBM70S0 ELOCO II INSTRUCTIONS.

321 EXPALS	 THIS PROGRAM FITS BY LEAST
SQUARES A FUNCTION WHICH IS A LINEAR COMBINATION OF REAL EXPONEN-
TIAL DECAY FUNCTIONS.	 THE FUNCTION IS

Y(K) = SUMMATION OVER J OF A(J) * EXP(-LAMBDA(J) * K).
VALUES OF THE INDEPENDENT VARIABLE (K) AND THE DEPENDENT VARIABLE
Y(K) ARE SPECIFIED AS INPUT DATA. 	 WEIGHTS MAY RE SPECIFIED AS
INPUT INFORMATION OR SET BY THE PROGRAM IW(K) 

324 FRANTIC FRANTIC IS DESIGNED TO PRO-
CESS RAW COUNTING DATA AND TO FIT IN THE LEAST SQUARES SENSE THESE
DATA TO THE MULTIPLE EXPONENTIAL GROWTH AND DECAY ECUATICNS. THE
PROGRAM CAN BE USED FOR SUMS OF EXPCNENTIALS WITH POSITIVE/ NEGA-
TIVE, UR LEO EXPONENTS AND POSITIVE CR NEGATIVE COEFFICIENTS.

327 DAFTI	 DAFT1 IS A PROGRAM FOR
WEIGHTED LEAST SQUARES FITTING OF 0.0253 EV NEUTRON DATA FOR FIS-
SILE NUCLIDES. THE PROGRAM ALSO CARRIES OUT COMPUTATIONS RELEVANT
TO DISCERNING OVERALL GOCONESS CF FIT, PARTICULARLY DEVIANT DATA,
AND DATA WHOSE IMPROVEMENT WOULD LEAD TO LARGE REDUCTIONS IN ERROR
OF EACH FITTED PARAMETER.
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364 SNEQ	 SNEC CCNSISTS OF THE Twn
CODES, SNAP AND EQPLT, WHICH HAVE SEEN MERGED DUE TO THEIR COmmCN
USF OF THE SLIP COMPILER. SNAP INTERPRETS AND SOLVES PSCuon-
FORTRAN INPUT EQUATIONS REPRESENTING NONLINEAR ALGFE r A1C SYSTEMS.
EQPLT INTERPRETS PSEUDO-FORTRAN INPUT EQUATIONS AND CALCULATrS
AN) PLOTS MULTIPLE CURVES CN A SINGLE GRAN, . EOPLT IS uSE r m rrIR

PARAMETER STUDIES.

407 DATATRAN UTILITY MODULES	 PLcT2 hAS DESIG7FD Tr PrarvIDE
AMINE X-Y PLOTS USING THE CALCOmP PLOTTER, M ICROFIL M UNIT, OR
PRINTER AS THE OUTPUT DEVICE.	 PLCT3 WAS CFSIGNEC TO PREPAR r CON-
TOUR, PERSPECTIVE, AND STERE0GRAPHIC ALCTS rrR THE CALCcr A DiryTcR
OR MICROFILM UNIT OF FUNCTICNS OF TwC vAR1ARLFS.

411 M0661, M0657, mO626	 m0661, m0657, AI-r m0626 prA_
FORM STATISTICAL ANALYSES CF DATA RASED ON A LEAST SQUARES POLY-
NOMIAL FIT.

428 DOGGY	 DOGGY IAN PERFCm MCST Aru-
TINE EuRm SHEET CALCULATIONS. THE PROGRAM CAN HANDLE COMMON
ARITHMETIC MANIPULATIONS CN COLUMNS CF INPUT SUCH AS ADDITION,
SUBTRACTION, MULTIPLICATION, AND DIVISION. 	 IT ALSO HAS PPrVISICNS
FOR THE USE OF SPECIAL FUNCTIONS SUCH AS LOGA R ITHMIC, TRIGONOME-
TRIC, ARC TRIGONOMETRIC, HYPERBCLIC, EXPONENTIAL, SQUA R E RDCT,
MAXIMA, MINIMA, AND RAISING A NUmRER TO ANY AnwEk. roGG y ALSO
CALCULATES WATER PROPERTIES SUCH AS THERMAL CONDUCTIVITY, VIS-
COSITY, AND PRANDTL NUMBER OVER A WIDE itANGE CF TEMPEFATU R F ANC
PRESSURE.

442 SIMRLE1 SINIPLE1 COMPILES AND EXECUTES

MuLTISTATEMENT CALCULATICNS TYPED IN A FAMIIIAR ALGEBFAIC NOTATION

AT A TIME-SHARED TERMINAL, IMMEDIATELY RETL R NING REQUESTFD RI-SUITS
TO THE TERMINAL AND PERMITTING AC LIE CONTINUATION OF A CALCULA-
TION. THE USER MAY USE THE SYSTEM As AN ExTFNCEC ANr POwEFrUi
ELECTRONIC CALCULATOR OR AS A CALCULATOR OF S mALL LOAF-AND-GO

RUNS. ERRORS ARE DETECTEC ANC CORRECTED ON AN AS- y Ou-Go RASIS.

CALCULATIONS MAY INCLUDE INTERACTIVE INPUT/OUTPUT, FUNCTIONS, AND
LCOPS.

444 ROPE	 ROPE IS USED TC CALCULATE

RCCTS OF POLYNOMIALS.
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445 LIZARD4	 LIZARC4 IS USED TO SOLVE NON-
LINEAR, ORDINARY DIFFERENTIAL EQUATIONS AS A ONE-SHOT EFFORT. IT
WAS WRITTEN TO SOLVE INITIAL VALUE EQUATIONS, THAT IS, THE VALUES
OF THE DEPENDENT VARIABLES MUST BE SPECIFIED AT SOME INITIAL
VALUE OF THE INDEPENDENT VARIABLE. ONE-DIMENSIONAL STEADY-STATE
BOUNDARY VALUE PROBLEMS CAN RE SCLVED WITH LIZARC4, PROVIDING AN
ITERATIVE METHOD IS EMPLOYED BY THE USER WHERE ONE OF THE BOUNDARY
CONDITIONS IS SPECIFIED ANC INTEGRATION PROCEEDS UNTIL THE ALTER-
NATE BOUNDARY CONDITION IS MET.

446 MOST	 MOST IS DESIGNED TO VARY A
SET OF COORDINATES (X1,X2, . . . ,XN) REPRESENTING THE VECTOR X IN
SUCH A WAY THAT A SPECIFIED FUNCTION Y(X), Y(X) GREATER THAN OR
EQUAL TO 0, IS MINIMIZED.

478 BETTIS ENVIRONMENTAL ROUTINES/ THE BETTIS ENVIRONMENTAL ROU-
TINES EXTEND THE FORTRAN LANGUAGE BY MODIFYING SOME OF THF STAND-
ARD CDC6600 LIBRARY ROUTINES AND BY ADDING ROUTINES TO THE LIBRARY
TO FACILITATE DECIMAL INPUT AND OUTPUT, FILE MAINTENANCE, SCRATCH
I/O, STORAGE ALLOCATION, UTILITY FUNCTIONS, OPERATING SYSTEM
INTERFACING, AND OPERATOR COMMUNICATION.

MODEL (MODIFIED ENVIRONMENTAL LIBRARY) DIFFERS FROM THE ORIGI-
NAL BETTIS VERSION IN THAT IT ALLOWS THE OPERATING SYSTEM, RATHER
THAN THE ENVIRONMENTAL P ACKAGE, TO CCNTROL THE OPERATING ENVIRON-
MENT.

484 FIGS	 FIGS IS A FORTRAN CALLABLE
SUBROUTINE PACKAGE FOR THE SUPPORT OF INTERACTIVE COMPUTING
PROGRAMS UTILIZING AN IBM SYSTEM/360 COMPUTER AND AN IBM2250
DISPLAY UNIT.
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496 KAPLPLOT KAPLPLCT IS THE SET OF STAND-
ARD CALCOMP SUBROUTINES WRITTEN AT KNOLLS ATOMIC POWER LABORATORY
TO PROVIDE GRAPHIC OUTPUT.

GRLIN IS USED TO DRAW AN AXIS SYSTEM, ESTABLISH SCALING FAC-
TORS, AND ENABLE THE USER TO DRAW LINEAR GRAPHS.

GRLOG IS USED TO CRAW AN AXIS SYSTEM, ESTABLISH SCALING FAC-
TORS, AND PERMIT USERS TO DRAW FULL LOGARITHMIC GRAPHS.

LINLG PROVIDES THE CAPABILITY OF DRAWING SEMI-LOGAFITHmIC
GRAPHS WITH LINEARLY SCALED ABSCISSAS WHILE LOGLN PROVIDES THE
SAME CAPABILITY WITH LINEARLY SCALED ORDINATES.

PENSET INITIALIZES THE PLOTTING SUBROUTINES AND DRAWS THE JOB
IDENTIFICATION, TIME, DATE, AND CHARGE NUMBER.

PENEND MOVES THE PEN OFF A COMPLETED PLOT AND PREVENTS SUBSE-
QUENT PLOTS FROM OVERWRITING THE COPPLETED PLOTS.

IPLOT MOVES THE PLOTTER PEN FROM ITS CURRENT POSITION TO A NEW
POSITION.

IDPLOT MOVES THE PEN A SPECIFIED INCREMENTAL CISTANCE IN INCHES
FROM ITS PRESENT POSITION.

PSCALE ESTABLISHES THE VALUE OF FACTCRS TO BE USED BY THE sPLoT
SUBROUTINE IN SCALING USER DATA TO FIT ON PLOTTER COORDINATES.

SPLOT CAUSES THE PEN TO MOVE TO COORDINATES WHICH ARE OBTAINED
BY APPLYING PSCALE SCALE FACTORS TO USER DATA.

XCPLOT AND YCPLOT CAUSE ALPHABETIC INFORMATION TO BE WRITTEN
PARALLEL TO THE DIRECTION OF THE ABSCISSA AXIS, XCPLOT, OR THE
ORDINATE AXIS, YCPLOT.

PMARK CAUSES A DISTINCTIVE SYMBOL TO BE PLOTTED AT THE CURRENT
POSITION OF THE PEN.

PLTSIZE CONVEYS TO THE PLOTTING SYSTEM INFCRmATICN WHICH WILL
ENABLE THE PLOTTING SYSTEM TO PLACE THE MAXIMUM NUMBER OF PLOTS IN
A MINIMUM LENGTH OF PAPER.

497 RELOI	 RELOI COMPUTES THE FAILURE
PROBABILITY FOR A SINGLE FAILURE MODE. TWC OPTIONS APE AVAIL-
ABLE - OPTION I CALCULATES THE INTERACTION OF TWO NORMALLY DISTRI-
BUTED VARIATES AND OPTION 2 CALCULATES THE INTERACTION OF Two
TRUNCATED NORMALLY DISTRIBUTED vARIATES.

514 FORSIM	 FORSIM IS A FORTRAN
ORIENTED SIMULATION PROGRAM FOR THF CONTINUOUS TRANSIENT SOLUTION
OF SYSTEMS OF ORDINARY CIFFERENTIAL EQUATIONS. THE USER WRITES
HIS EQUATIONS IN A FORTRAN SUBROUTINE, FOLLCiONG PRESCRIBED
RULES, AND LOADS THIS ROUTINE ALONG WITH THE EXECUTIVE ROUTINES.
THE EXECUTIVE ROUTINES THEN READ IN INITIAL DATA SUPPLIED BY THE
USER AND PROCEED WITH THE INTEGRATION.
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515 GENED ENVIRONMENTAL ROUTINES	 THE GENFD ENVIRONMENTAL ROU-
TINES CONSIST OF A SET OF STANDARD RCUTINES WRITTEN AT THE GENERAL
ELECTRIC NUCLEAR ENERGY DIVISION AND A SET OF STANDARD GE635 SYS-
TEM ROUTINES.	 THE FIRST SET INCLUDES THE FOLLOWING -

RITA MOVES BITS FROM ONE WORD TO ANOTHER WITHOUT ALTERING THOSE
BITS OUTSIDE THE RANGE OF THE CALL.

CASE POSITIONS AN INPUT FILE SO THAT THE INPUT CATA FOLLOWING
A CASE CARD CAN BE READ.

CASERR ASSUMES THAT AN ERROR WAS CETECTFC IN THE LAST DATA CASE
AND FORCES THE CASE SUBROUTINE TO ADVANCE THE DATA INPUT FILE TO
THE NEXT INDEPENDENT CASE CARD OR TO THE END OF THE INPUT DATA,
WHICHEVER OCCURS FIRST.

DRAW IS A GENERAL-PURPOSE PLOTTING RCUTIKE USED TO (A) DRAW A
GRID NETWORK, ( B ) LABEL THE GRID NETWORK, (r) DRAW CURVES WITHIN
THE GRID NETWORK, (D) ALLCW TWC DIFFERENT Y-AXIS VALUES, AND
(E) PRODUCE A BAR OR HISTOGRAM PLOT.

ERRSYS IS A GENERAL ERROR INDICATING ROUTINE THAT SETS UP DIAG-
NOSTIC INFORMATION FOR USE IN ERROR RECCVERY WITHIN PROGRAM SYS-
TEMS.

F4TRBk PROVIDES A TRACE OF CALLING PROGRAMS FROM LEVEL TO LEVEL
UP TO THE ORIGINAL CALLING LEVEL. F4TRAC PRINTS OUT A TRACE AND
THEN RETURNS TO THE STATEMENT AFTER THE CALL TO F4TRAC. F4TRID
PROVIDES THE NAME OF THE PROGRAM WHICH CALLED ERRSYS.

FLEXO WRITES A MESSAGE ON THE ON-LINE TYPEWRITER CURING PRCGRAM
EXECUTION TO SERVE AS A GUIDE TO THE OPERATOR OR USER.

FLTBCD CONVERTS A FORTRAN FLOATING-PCINT NUMBER TO A BCD NUMBER
IN EITHER F OR E FORMAT.

FSNOW IS A SPECIAL SUBRCUTINE TO SAVE A FILE CODE IN THE CELL
.SPFC.

FSUP PERMITS THE USER TO SUPPRESS A FLOATING-POINT NUMBER OR
BINARY CONFIGURATION WHEN PRINTING OR PUNCHING WITH FORTRAN I/O.

FSUPC IS CALLED TO DISABLE THE SUPPRESS FUNCTION PERFORMED BY
ESOP AND RETURN TO NORMAL FORTRAN I/C PROCESSING.

HELP IS USED TO SUPPLY A USER WITH THE TYPE OF DEVICE (TAPE/
DISC/DRUM) AND THE NUMBER OF LINKS USED IF THE DEVICE IS A DISC OR
DRUM UNIT.

IDFTAP CREATES A LOGICAL UNIT DESIGNATOR (REFERRED TO AS A
LUD), FROM THE INFORMATION GIVEN TO THE IDFTAP FUNCTION BY THE
USER, AND RETURNS THE LUD TO THE USER.

ISERVE IS A FUNCTION WITH VARIOUS OPTIONS TO PICK UP AND/OR
CONVERT ONE OF THE FOLLOWING - DATE, CLOCK TIME, CASE NUMBER, USER
IDENTIFICATION, AND COMPUTER PROCESSOR TIME.

ISUP PERMITS THE USER TO SUPPRESS A FIXED-POINT NUMBER OR
BINARY CONFIGURATION WHEN PRINTING CR PUNCHING WITH FORTRAN I/O.

ISUPC IS CALLED TO DISABLE THE SUPPRESS FUNCTION PERFORMED BY
ISUP AND RETURN TO NORMAL FORTRAN I/O PROCESSING.

LIMRTN PERMITS THE USER TO REGAIN CONTRCL AFTER AN 18 ABORT
(RUNNING TIME EXCEEDED) OCCURS, ALLOWING THE PROGRAM AN ADDITIONAL
5 MINUTES OF PROCESSOR TIME.

LISTFORM CONSISTS OF TWO SUBPROGRAMS, JGEGEN AND JGEOUT, AND
ENABLES THE FORTRAN USER TO WRITE OUTPUT TAPES (FOR PRINTING OR
PUNCHING) IN A MORE EFFICIENT AND FASTER MANNER THAN IS POSSIBLE
WITH A FORTRAN WRITE (I,N) LIST STATEMENT, WHICH MUST SCAN THE
FORMAT STATEMENT EACH TIME OUTPUT IS INITIATED.

LOCF4 IS A FUNCTION USED TO CONVERT THE ADDRESS OF A VARIABLE
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OR AN ARRAY INTO A FORTRAN INTEGER.
NBCDFX CONVERTS A BCD NUMBER, INCLUDING THE SIGN, TO A FORTRAN

INTEGER.
NFXBCD CONVERTS A FORTRAN INTEGER TO A BCD NUMBER.
NIPS INTERPRETS AN ARRAY OF BCD CHARACTERS IN INTEGER, REAL, OR

HCLLERITH FORMAT.
NPOST IS A MULTIPLE ENTRY SUBROUTINE INCORPORATING THE FUNC-

TIONS OF VTAB, REWIND, POSMOS, POSLIN, POSTMW, POSASN, POSPOS,
PRID, PWID, POSTSF, POSTSB, POSTRB, AND POSTWB. 	 IT SERVES AS A
DRIVER TO RWSBT FOR GROUPS OF DATA WHICH ARE UNIQUELY DEFINED ON A
PHYSICAL DEVICE CALLED A LINE (A DISK, DRUM, OR TAPE FILE).

NSORT PROVIDES A FLEXIBLE ASCENDING-ORDER SORTING CAPABILITY TO
A FORTRAN PROGRAM THAT REQUIRES A TAPE OR DISC SORT.

PLOTRC PROVIDES A SERIES CF CALCCMP PLOTTER ROUTINES. THESE
INCLUDE PENSET	 PSCALE, SPLOT, !PLOT, I °PLOT, XCPLOT, YC PLOT,
RMARK, AND PENEND.

PRNTHD CAUSES A PRINTER CUTPUT HEADING TC BE WRITTEN AT THE TOP
CF A NEW PAGE.

REREAD ALLOWS THE USER TO RE-REAC (RE-FORMAT) THE LAST BCD
RECORD READ IN, UNDER A DIFFERENT FCRMAT CONTROL. CCNVRT PERMITS
CHARACTER MANIPULATION AND CONVERSION OF ANY DATUM/DATA IN MEMORY.

RWS8T MANIPULATES INFO/NATICK IN BINARY FORM CN TAPE, ntsc, OR
DRUM PHYSICAL DEVICES.	 IT INCLUDES BLKSIZ, FEAST, WTBT, SBITF,
SBITB, RWD, RWDLO, AND MOVEBT.

VAMPIR PROVIDES THE COMPLETE SETUP OF LINEAR GRAPHS TO BE PRO-
DUCED ON A DIGITAL PLOTTER.

ZERO CAUSES DIVISION BY 2ERC TO YIELD A FIXED OR FLOATING POINT
ZERO AS THE DIVIDEND INSTEAD OF THE MACHINES MAXIMUM. IT ALSO
SUPPRESSES THE ASSOCIATEC DIVIDE CHECK AND ERROR MESSAGES.
THE SET OF STANDARD GE635 SYSTEM ROUTINES INCLUDE -

DUMP WHICH DUMPS THE INDICATED LIMITS OF CORE STORAGE AND TER-
MINATES EXECUTION BY RETURNING CONTROL TO THE OPERATING SYSTEM.

PDUMP WHICH DUMPS THE INDICATED LIMITS CF CORE STORAGE AND THEN
CONTINUES EXECUTION.

LINK WHICH ENABLES THE PROGRAMMER TO CALL PROGRAM OVERLAYS AND
LLINK WHICH LJADS A LINK AND THEN RETURNS TO THE NEXT SEQUENTIAL
STATEMENT OF THE CALLING ROUTINE.

FLGEOF WHICH IS USED TO PROCESS END-OF-FILE CONDITIONS.
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516 PTACI1	 PTACII ALLOWS A PROGRAMMER
TO ASSEMBLE BINARY CODE FOR THE DIGITAL EQUIPMENT CORPORATION
POP-11 COMPUTER ON THE IBM360/75, TAKING ADVANTAGE OF THE FACIL-
ITIES AND SPEED OF THE LARGER MACHINE.

518 ERREST	 ERREST SORTS THE ROD
BUNDLE LIBRARY OF CRITICAL HEAT FLUX DATA AND PERFORMS ERROR CAL-
CULATIONS ON SORTED SUBSETS.

519 NRTS OS/360 REMOTE JOB ENTRY 	 NRTS ALLOWS USERS AT
REMOTE LOCATIONS TO SUBMIT JOBS OVER SLOW OR HIGH SPEED
COMMUNICATION LINES TO AN IBM SYSTEM 360/75 USING THE OPERATING
SYSTEM THAT PROVIDES MULTIPROGRAMMING WITH A VARIABLE NUMBER CF
TASKS. THIS PROGRAM IS AN EXTENSION OF THE STANDARD RJE PROGRAM.
ONCE A JOB HAS BEEN ENTERED EXECUTICN PROCEEDS UNDER OS JOB MAN-
AGEMENT ROUTINES.
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534 EISPACK	 EISPACK IS A COLLECTION OF
FORTRAN SUBROUTINES TO SOLVE THE STANDARD EIGENPROBLEm FOR ANY ONE
OF THE FOLLOWING CLASSES OF MATRICES - REAL GENERAL, CERTAIN REAL
TRIDIAGONAL, REAL SYMMETRIC, REAL TRIDIAGONAL SYMMETRIC, COMPLEX
GENERAL AND COMPLEX HERNITIAN MATRICES. THE INCIVIDUAL SUBROU-
TINES ARE -
IDENTIFICATION	 DESCRIPTION
BALANC	 E2F269 BALANCE A REAL GENERAL MATRIX
BALBAK	 E2F270 BACK TRANSFORM VECTORS OF MATRIX FORMED BY RALANC
CBAL	 E2F271 BALANCE A COMPLEX GENERAL MATRIX
CBABK2	 E2F272 BACK TRANSFORM VECTORS OF MATRIX FORMED BY COAL
ELmHES	 E2F273 REDUCE REAL MATRIX TO REAL HESS. (ELEMENTARY)
ELMBAK	 E2F274 BACK TRANSFCRM VECTCRS OF MATRIX FORMED BY FLNHES
ORTHES	 E2F275 REDUCE REAL MATRIX TO REAL HESS. (ORTHOGONAL)
ORTBAK	 E2F276 BACK TRANSFORM VECTORS OF MATRIX FORMED B y ORTHES
TRED1	 E2F277 REDUCE SYM. MATRIX TO SYM. TRIDIAG.
TRED2	 E2F278 REDUCE Sy m. MATRIX TO SYM. TRIDIAG.
TRBAK1	 E2F279 BACK TRANSFORM vECTCRS OF MATRIX FORMED B y TRED1
FIGI	 E2F280 REDUCE NONSYN. TRIDIAG. MATRIX TO SYm. TRIOIAG.
BAKVEC	 E2F281 BACK TRANSFORM VECTORS OF MATRIX FORMED BY FIGI
COMHES	 E2F282 REDUCE COMPLEX MATRIX TO CCMPLEX HESS.
CCMBAK	 E2F283 BACK TRANSFORM VECTORS OF MATRIX FORMED B y CCNHES
HTRIDI	 E2F284 REDUCE HER N TTIAN MATRIX TO S y m. TRICIAG.
HTRIBK	 E2F285 BACK TRANSFORM VECTCRS OF MATRIX FCRNED B y HTRIDI
MDR	 E2F286 FIND ALL VALUES OF REAL HESS. MATRIX
HOR2	 E2F287 FIND ALL VALUES/VECTCRS CF REAL HESS. MATRIX
INVIT	 E2F288 FIND SOME VECTORS OF REAL HESS. MATRIX
TOLL	 E2F289 FIND ALL VALUES OF SYm. TRIDIAG. MATRIX
TQL2	 E2F290 FIND ALL VALUES/VECTORS OF SYm. TRIDIAG. MATRIX
IMTQL1	 E2F291	 FIND ALL VALUES OF SYN, TRIDIAG. MATRIX
ImTQL2	 E2F292 FIND ALL vALUES/VECTCRS CF SYm. TRICIAG. MATRIX
TSTuRm	 E2F293 FIND SOME VALUES/VECTORS OF SYm. TRIDIAG. MATRIX
BISECT	 E2F294 FIND SOME VALUES OF SYN. TRIDIAG. MATRIX
COMLR	 E2F295 FIND ALL VALUES OF COMPLEX HESS. MATRIX
CCMLR2	 E2F296 FIND ALL VALUES/VECTORS OF COMPLEX HESS. MATRIX
CINVIT	 E2F297 FIND SOME VECTORS OF COMPLEX HESS. MATRIX
RATOR	 E2F298 FIND EXTREME VALUES CF SYM. TRICIAG. MATRIX
ELTRAN	 E2F220 ACCUMULATE TRANSFORMATIONS FROM ELMHFS (FOR HOP?)
ORTRAN	 E2F221 ACCUMULATE TRANSFCRmATICNS FROM ORTHES (FOR 140R2)
FIGI2	 E2F222 REDUCE NoNS ym. TRIDIAG. MATRIX TO S ym. TRIDIAG.

TINVIT	 E2F223 FIND SO M E VECTORS OF SYN. TRIDIAG. MATRIX
EISPAC	 E2F299 CONTROL PROGRAM FOR EISPACK

541 wSP-HASP/DOS	 THE wSP (WORK STATICN

PACKAGE) IS A MODIFICATION OF THE STANDARD HASP/RMT360 PACKAGE
SUPPLIED BY IBM AND RUNS ON A mULTIPROGRAmm EC DOS SYSTEM/360/30

USING MULTI-LEAVING AND BINARY SYNCHRONCUS CfmmUNICATIONS TC
COMMUNICATE WITH A SYSTEM/36O/195/ A SP CENTRAL CPU.
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556 KEELE	 KEELE IS A LINEARLY CON-
STRAINED NONLINEAR PROGRAMMING ALGORITHM FOR LOCATING A LOCAL
MINIMUM OF A FUNCTION OF N VARIABLES WITH THE VARIABLES SUBJECT TO
LINEAR EQUALITY AND/OR INEQUALITY CCNSTRAINTS.
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562 AMDLIBAE AmDLIBAE IS A SUBSET OF THE
IBM 360 SUBROUTINE LIBRARY AT THE APPLIED MATHEMATICS DIVISION AT
ARGONNE NATIONAL LABORATORY. THIS SUBSET INCLUDES LIBRARY CATE-
GORIES A-E:
IDENTIFICATION	 CESCRIPTION
A152S A MPA	 MULT. PREC. FLOATING POINT ARITH. PACKAGE
8156S A ARSIN	 ARCSINE, ARCCOSINF
8157S A SIN/COS	 SINE, COSINE
8158S A DSIN/DCOS	 DP SINE, CCSINE
8159S A DTAN/DCOT	 DP TANGENT, COTANGENT
82525 A SINH/COSH	 HYPERBCLIC SINE, CCSINE
8353S A ALOG	 SP LOGARITHM
8354S A DEXP	 CP EXPONENTIAL
8355S A DLOG	 DP LOGARITHM
8456S A DCUBRT	 DP CUBE ROCT
8457S A ARGPOwER	 x**y
B458S A ARGFDXPD	 DP x**y
Cl5OS F DQD	 Q. O. ALGORITHM APPLIED TO A POWER SERIES
C151S F DCONF1	 EVAL. CONT. FRACT. Q. D. OF POWER SERIES
C250S F CUBIC	 ROOTS OF CUBIC POLYNOMIAL EQUATION
C251S F QUARTIC	 ROOTS OF QUARTIC PCLYNOMIAL EQUATION
C252S F RSSR	 ALL ROOTS CF PrLY ECS. WITH REAL COEF.
C253S F POLDRV	 DRIVER FOR C254S
C254S F CPOLY	 ROOTS ARB. PCLY. JENKINS-TRAUB ALGORITHM
C353S Fl	 ANG. MOM. CCEF.- CLEBSCH, RACAH, WIGNER
C354S A ELLIPK	 SP COMPLETE ELLIPTIC INTEGRAL K
C355S A ELLIPE	 SP COMPLETE ELLIPTIC INTEGRAL E
C365S A ALGAmA	 LOGARITHM OF THE GAMMA FUNCTION
C366S A DGAMMA/DLGAmA	 DP GAMMA ANC LCGIGAmmA1 FUNCTIONS
C367S A GAMMA/ALGAmA	 GAMMA AND LCGIqAmMAI FUNCTIONS
C368S F EONE	 EXPONENTIAL INTEGRAL El
C369S F UEONE	 DP EXPCNENTIAL INTEGRAL El
C370S F BESJY	 BESSEL FUNCTIONS J AND Y
C371S F BESIK	 BESSEL FUNCTIONS I AND K
C372S F CHIPREI	 CHI-SQUARE INTEGRAL
C373S A DELIPK	 DP COMPLETE ELLIPTIC INTEGRAL K
C374S A DELIPE	 OP COMPLETE ELLIPTIC INTEGRAL E

C375S Fl DEI	 EXPONENTIAL INTEGRALS IN LONG PRECISION

C3775 El DDAW	 CAwSON'S INTEGRAL IN DOUBLE PRECISION

C380S F DRZETA	 LONG PRECISION ZETA, ZETA-I FUNCTIONS

C382S F DCGAm	 LONG PRECISION COMPLEX GAMMA

C3835 A DERF/DERFC	 OP ERRCR FUNCTION
C3845 F BFJ1	 BESSEL FUNCTION Jl

C385S F COULMB	 REGULAR COULOMB WAVE FUNCTIONS

C386S Fl DSGMAL	 COULOMB PHASE SHIFT

C3875 F BFJYR	 BESSEL FUNCTIONS JO,JI,YO,Y1

C388S F IRCOUL	 LP IRREGULAR COULOMB WAVE FUNCTIONS

C389S F GAMIN	 INCOMPLETE GAMMA FUNCTICN

C390S F LQ	 ASSOC. LEGENDRE FUNCTIONS OF 2ND. KIND

C393S F CDEONE	
MODIFIED COMPLEX EXPONENTIAL INTEGRAL

0150S F HAVIE	 QUADRATURE BY HAVIE'S ALGORITHM

0150S P HAvIEP	 QUAcRATURE BY HAVIE'S ALGORITHM

DI51S F ROMBRG	 ROMBERG QUADRATURE

0151S P ROMBRG	 ROmBERG QUADRATURE

0152S El CHEB	 CLENSHAW-CURTIS QUAORATURE
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D153S F DROMB
D153S P DROMBP
D154S F CMQUAD
D155S F SIMP
0157S F ASIMP
0157S P ASIMPP
D158S F ANC4
D158S P ANC4P
01615 F GAUSS
0162S F SQUANK
02525 F DDFSUB
D253S F DDFSYS
0254S F DEGEAR
0255S F OFBND
D256S F DFBDRV
E206S F LSQPOL
E208S Fl
E209S F CALLSQ
E212S F
E250S F VA02A
E252S F MINMAX
E253S F
E256S F BGPOL
E257S F BGLSSQ
E350S F SMOOTH

TWO-DIMENSIONAL ROMBERG QUADRATURE
TWO-DIMENSICNAL ROMBERG QUADRATURE
MODIFIED CLENSHAW-CURTIS QUADRATURE
ADAPTIVE SIMPSON QUADRATURE
IMPROVED ADAPTIVE SIMPSON QUAORATURE
IMPROVED ADAPTIVE SIMPSON QUADRATURE
ADAP. QUAD. USING 4-TH ORDER NEWTON-COTES
ADAP. QUAD. USING 4-TH CRDER NEWTON-COTES
ARBITRARY GAUSSIAN WEIGHTS AND NODES
SIMPSON'S CUAD. USED ADAPTIVELY
DP NEVILLE OR STOER SOL. LIN. DIF. EONS.
DRIVER FOR D252S
GEAR'S SOL. OF DIF. EQS.
STOER SOL. DIF. EQS. WITH ERROR BOUNDS
DRIVER FOR C256
LEAST SQUARES WEIGHTED POLYNOMIAL FIT
ARBITRARY FUNCTION FIT, LEAST SQUARES
DRIVER FOR E206S
GENERAL LEAST SQUARES IT 4. FNCTION EVAL.
LEAST SQUARES FUNCT. MIN. W/0 DERIVATIVES
CHEBYSHEV LINE FIT
ARBITRARY FUNCTIONAL FIT II
LEAST SQUARES FIT WITH POLYNOMIALS
LEAST SQUARES FIT WITH ARBITRARY FUNCTION
SMOOTHING EY CUBIC SPLINES
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563 AMDLIBF	 AMDLIBF IS A SUBSET OF THE
IBM 360 SUBROUTINE LIBRARY AT THE APPLIED MATHEMATICS DIVISION AT
ARGONNE. THIS SUBSET INCLUDES LIBRARY CATEGORY F:
IDENTIFICATION	 DESCRIPTION
F105S F MATEQ,UNIQUE
F150S F HERM
F152S F SYMINV
F154S A DOTP
F155S F HESSEN
F156S F RAYCOR
F157S F SINGLVL
F161S F XTRADP
F202S Fl E1GEN
F203S F
F220S F ELTRAN
F2215 F ORTRAN
F222S F FIGI2
F223S E1 TINVIT
F224S F REDUC
F2255 F REBAK
F226S F BANDR
F227S F BANDV
F2211S F TRED3
F229S F TRBAK3
F250S F FRANC!
F2515 F FRANCC
F2525 F GE1GEN
F255S F SDIAG
F257S F TSTMTZ
F258S F LRCHZ
F259S F BYSECT
F2605 F JACOBI
F261S F EIG1NV
F2625 F VEC5
F263S F BANDRD
F264S F BANDVC
F265S F EIGENP
F2695 Fl BALANC
F2705 Fl BALBAK
F271S Fl CBAL
F272S Fl CBABK2
F273S F1 ELMHES
F274S F1 ELMBAK
F2755 Fl ORTHES
F2765 Fl ORTBAK
F277S Fl TRED1
F278S Fl TRED2
F2795 Fl TRBAK1
F2805 Fl FIG!
F 2815 Fl BAKVEC
F282S F1 COMHES
F2835 Fl COMBAK
F284S Fl HTRIDI
F 2855 Fl HTRIBK
F286S F1 HOR

GENERALIZED MAT. INV. AND SOL. UN. EDS.
EIGENSYSTEmS OF HERMITIAN MATRICES
INVERT SYM. MATRICES, SOLVE LIN. SYSTEMS
DOUBLE PLUS PRECISION ACCUm. INNER PROD.
RED. COMPLEX NON-HERm. MAT. TO UP. HESS.
RAYLEIGH CCRRECTICNS FOR EIGENVALUES
SINGULAR VALUE DECCMP. OF REAL MATRIX
A FAST EXTENDED PRECISION INNER PRODUCT
EIGENSYSTEM FOR REAL SYMMETRIC MATRIX
DRIVER FOR F2025
ACCUM. TRANSFORMATIONS FROM ELMHES 1H0P21
ACCum. TRANSFORmATICNS FROM CRTHEC (HQR2)
REDUCE NONSYM. TO SYM. TRIDIAG. ITQL21
FIND SOME EIGENVEC. OF SYM. TRICIAG. MAT.
REDUCE GEN. SYM. EIGENPROB. AX-1,0PX
BACKTRANSFCRm VECTORS REDUC FORMED MATRIX
REDUCE BAND SYm. MATRIX TO SYM. TRIDIAG.
FIND EIGENVECTORS OF BAND SY m . MATRIX
REDUCE PACKED SYM. MAT. TO SYM. TRIDIAG.
BACKTRANSFCRm VECTCRS TRED3 FORMED MATRIX
EIGENVALUES OF A REAL MATRIX
EIGENVALUES OF COMPLEX MATRICES
GENERALIZFC SYMMETRIC EIGENPROBLEM
EIGENSYSTEm OF REAL SYM. DP MATRICES
GENERATES TEST MATRICES
EIG. VALS. REAO SYm. MAT. VIA LR-CHOLEO.
E1GENVALUES CF TRICIAG. MAT. BY RISECT ION
EIGENSYSTEM OF REAL MATRICES
INVERSE EICENVALUE PROBLEM
EIGENVECTCRS OF PENTADIAG. SYm. MATRICES
REDUCE SYM. BAND MATRIX TO TRID1An. cum
ORTHONORM. EIGENVEC. CF SYM. BAND MAT.
EIGENSYSTEM OF REAL GENERAL MATRIX
BALANCE A REAL GENERAL MATRIX
BACKTRANSFCRM VECTORS BALANCE ECRPED MAT.
BALANCE A COMPLEX GENERAL MATRIX
RACKTRANSECRM VECTCRS COAL FORMED MATRIX
REDUCE REAL MATRIX TO REAL HESS. (ELEM.!
BACKTRANSFORM VECTORS FimHEs FORMED MAT.
REDUCE REAL MAT. TC REAL HESS. (oRrmnG.)
BACKTRANSFORM VECTORS ORTHFS FORMED MAT.
RECUCE SYM. MATRIX TO SYm. TRIDIAG.
REDUCE SYM. MAT. TI SYM. TRIDIAG. (T(1L2)

BACKTRANSFORm VECTORS TREDI ro p mEr MATRIX

REDUCE NONSYM. TO SYM. TRICIAG. MATRIX
BACKTRANSFCRm vECTCRS FIG! FCRMED MATRIX
REDUCE COMPLEX MATRIX TO COMPLEX HESS.

BACKTRANSFCR m VECTCPS CCmHES FORMED MAT.

REDUCE HERMITIAN MATRIX TO SYm. TRIDIAG.

BACKTRAKSECRM VECTORS HTRICI FORMED MAT.
FIND ALL VALUES OF REAL HESS. MATRIX



F287S Fl HOR2
F288S Fl INVIT
F289S F2 1Q11
F2905 F2 TQL2
F291S Fl IMTQL1
F2925 Fl IMTQL2
F293S Fl TSTURM
F294S F2 BISECT
F295S Fl COMLR
F296S Fl COMLR2
F297S Fl CINVIT
F2985 Fl RATQR
F299S FAlEISPAC
F402S F MATINV
F403S F
F452S F CHOLLU,CHOLEO
F453S F MATING
F4545 F CROUT
F455S F CROUTC
F4565 Fl DIAG

FIND ALL VALUES/VECTORS REAL HESS. MAT.
FIND SOME VECTORS OF REAL HESS. MATRIX
FIND ALL VALUES OF SYM. TRIDIAG. MATRIX
ALL VALUES/VECTORS SYM. TRICIAG. MAT.
FIND ALL VALUES OF SYM. TRIDIAG. MATRIX
ALL VALUES/VECTORS SYM. TRICIAG. MAT.
SOME VALUES/VECTORS SYM. TRICIAG. MAT.
FIND SOME VALUES OF SYM. TRIDIAG. MATRIX
FIND ALL VALUES OF COMPLEX HESS. MATRIX
ALL VALUES/VECTORS COMPLEX HFSS. MAT.
FIND SCME VECTORS CF COMPLEX HESS. MATRIX
FIND EXTREME VALUES OF SYM. TRICIAG. MAT.
CONTROL PROGRAM F220S-F223S + F269S-F2985
MATRIX INVERSION ANC SOL. OF LINEAR EONS.
DRIVER FOR F402S
SYM. CECOMP. OF POS. DEF. BAND MATRICES
INVERSION CF CCMPLEX MATRICES
SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS
SOL. OF SIMULTANECUS COMPLEX LINEAR EONS.
INTEGER PRESERVING GAUSSIAN ELIMINATION
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564	 AMDL1BGZ	 AmDLIBGZ IS	 A SUBSET CF THE
IBM 360 SUBROJTINE	 LIBRARY	 AT	 THE	 APPLIED MATHEMATICS DIVISION AT
ARGONNE NATIONAL LABORATORY.	 THIS	 SUBSET	 INCLUDES LIBRARY CATE-
GORIES G-Z:
IDENTIFICATION	 DESCRIPTION
G552S F	 RANF	 RANDOM NUMBER	 GENERATOR
J552S Fl PLOTSFLM	 CALCOMP	 PLOTS TO	 IB M 2280
J9525 F	 YOLYPLOT	 CALCCMP	 PLCTS
J955S P	 GRAF	 PRINTS A	 GRAPH	 OF	 POINTS	 CN LINE	 PRINTER
K250S	 Al	 CORE TO CORE CONVERSION
K251S A HEXINP HEXADECIMAL	 INPUT	 FCR	 PL/I	 PROGRAMS
K2525 A HEXOUT HEXADECIMAL	 OUTPUT CONV.	 PL/I	 PRoGRAms
mIOIS F SORT ALGEBRAIC	 SORT
M1505 F CSORT ALGEBRAIC	 SCRT
M1515 P2 ANLKWIC KWIC	 SORT
M2505 A SMALLIST SQUEEZES	 ASSEMBLER	 LISTING TO	 8X11
N251S A ABEND CALLS ABEND DUMP
00525 A CLOCK TIME
0053S A COPYAGO COPY LOAD MODULE FROM TAPE TO DISK
00545 A DATE CURRENT DATE	 IN For:N. mm/DO/YY
00555 A TIME TIME	 (24	 HOUR	 CLOCK)	 IN	 EBCDIC	 HH.mm.SS
Z0135 F VARIABLE	 METRIC	 MINIMIZATION
2057S A LOCF LOCATE	 MACHINE	 ADDRESSES OF	 VARIABLES
1071S A ALLOC ALLOCATE LCS	 FOR FORTRAN PROGRAMS
10735 A LCSGET ALLOCATE	 LCS FOR	 PL/I	 PROGRAMS
1074S A ANLMNP EXPONENT	 •	 MANTISSA MANIPULATIVE FUNCTS.

578 PLOTR PLOTS AND THE AUXILIARY ROU-
TINE XYGRD CONTOUR A FUNCTION DEFINED OVER A TWO-DIMENSIONAL GRID
AND COMPUTE THE AREA WITHIN THE CONTOUR.

592 GEAR	 GEAR IS A PACKAGE OF

SUBROUTINES FOR THE NUMERICAL SOLUTION OF SYSTEMS OF ORDINARY
DIFFERENTIAL EQUATIONS, GIVEN THE INITIAL VALUES. 	 IT IS PARTICU-

LARLY WELL-SUITED FOR STIFF SYSTEMS, BUT CAN BE USED GENERALLY.

593 ISO-SPEAKEASY	 SPEAKEASY IS A GENERAL-

PURPOSE LANGUAGE PROCESSOR OPERATING AS A SUPER DESK CALCULATOR
UNDER ISO.

601 ERF,ERFC	 ERF ANC ERFC ARE USED TO COM-

PUTE VALUES OF THE ERROR FUNCTION AND COMPLEMENTA RY ERROR FUNC-

TION FOR ANY REAL NUMBER. THEY MAY BE USED TO COMPUTE OTHER
RELATED FUNCTIONS SUCH AS THE NORMAL PROBABILITY INTEGRALS.
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602 LENSDES	 LENSDES ANALYZES THE
PERFORMANCE OF OPTICAL LENSES BY COMPUTING THE IMAGE ERRORS FOUND
WHEN BUNDLES OF SKEW RAYS ARE TRACED FROM DEJECT POINTS TO THE
IMAGE SURFACE. LENS PERFORMANCE IS OPTIMIZED BY VARYING SELECTED
LENS PARAMETERS UNDER DIRECTION OF THE NONLINEAR LEAST SQUARES
PROGRAM, OPTIMIZ.

610 FUNPACK	 FUNPACK IS A COLLECTION OF
FORTRAN SUBROUTINES TO EVALUATE CERTAIN SPECIAL FUNCTIONS.
THE INDIVIDUAL SUBROUTINES ARE -
IDENTIFICATION DESCRIPTION
DEL	 FLEE EXPONENTIAL INTEGRALS
DELIPK	 FlEK COMPLETE ELLIPTIC INTEGRAL OF THE FIRST KIND
DELIPE	 FLEE COMPLETE ELLIPTIC INTEGRAL CF THE SECOND KINO
DAW	 Flow DAWSON'S INTEGRAL
BESKO	 FIKO BESSEL FUNCTICN K-SUE-0
BESKI	 FIK1 BESSEL FUNCTION K-SUB-1
MCNERR	 FIMO ERRCR MONITORING PACKAGE
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0. MATERIALS	 3/74

419 CASCADE/CLUSTE R	CASCADE IS A SIMULATION OF
THE COLLISION CASCADE RESULTING FROM THE DISPLACEMENT OF A PRIMARY
KNCCK-ON ATOM BY AN ENERGETIC NEUTRON IN A BODY-CENTERED-CUBIC OR
FACE-CENTERED-CUBIC CRYSTAL STRUCTURE. CLUSTER ANALYZES THE SPA-
TIAL DISTRIBUTION OF THE RESULTING RADIATION DAMAGE IN TERMS OF
VACANCY AND INTERSTITIAL CLUSTERS, TAKING INTO ACCOUNT THE EXACT
CRYSTAL STRUCTURE.

422 SPECTRA	 SPECTRA COMPUTES THE NUMRER
AND SPECTRUM OF PRIMARY KNOCK-ON ATCmS RESULTING FROM NEUTRON
COLLISION SEQUENCES IN A MATERIAL UNCER IRRADIATION.

566 RESPOND	 RESPONC CALCULATES THE RELA-
TIVE ENERGY ABSORPTION OF A SMALL REGION OF rNE MATERIAL IK A
LARGE BODY OF ANOTHER MATERIAL EXPOSED TO GAMMA- OR X-RADIATION.

609 1NDX	 INDX PROVIDES A MEANS FOR
RAPIDLY DEFINING AND TESTING TRIAL UNIT CELLS AS AN AID TO INDEX-
ING POWDER PATTERNS OF CRYSTAL STRUCTURES OF UNKNOWN SYMMETRY.
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R. ENVIRONMENTAL AND EARTH SCIENCES
	

3/74

527 HERmES	 THE HERmES mCDEL CALCULATES
THE REGIONAL RADIUNUCLIDE RELEASES AND RADIATION DOSE TO THE
POPULACE IN A GIVEN YEAR ARISING FRCP THE CPERAT ION OF NUCLEAR
FACILITIES TO MEET ELECTRICAL GENERATION DEMANDS WITHIN A GIVEN
STUDY REGION.

591 PLETHS	 PLETHS IS A TIME-SHARING
ISO P LETH-AREA PROGRAM FOR DETERMINING GROUND-LEVEL APEAS OF HIGH
POLLUTANT CONCENTRATION DOWNWIND OF A SINGLE SOURCE OF EMISSION.
THESE ELLIPTICAL AREAS ARE ENCLOSED BY ISOPLETHS OF CONSTANT CON-
CENTRATION PRODUCED BY CONTINUOUS PCLLUTANT EMISSIONS FROM ONE
SMOKE STACK OR GROUND SOURCE, OR FROM A CLOSELY ASSOCIATED GROUP
OF SINGLE SOURCES. STACK HEIGHT, WEATHER CONDITIONS, AND SOURCE
EMISSION RATE ARE TYPED IN AND THE PROGRAM CALCULATES AND DE-
SCRIBES THE HIGH POLLUTION AREAS ENCLOSED BY ISOPLETHS.

599 TOPLYR2	 TOPLYR2 APPLIES THE FIRST LAW
OF THERMODYNAMICS TO COMPUTE THE TEMPERATURE OF A WATER MASS
FLOWING IN AN OPEN CHANNEL. THE PRCGRAm IS DESIGNED TO ACCO MMO-
DATE VARIABLE DEPTH, VELOCITY, AND cRnss SECTION. THE SCUPCE OF
ENERGY (LOCATION OF THE DISCHAPGE) IS Assumer TO BE SUFFICIENTLY
DISTANT FROM THE RIVER SEGMENT UNDER EXAMINATION THAT THE MOMENTUM
ASSOCIATED WITH THE DISCHARGE IS INSIGNIFICANT. VELOCITY DISTRI-
BUTI9N AT BOTH THE INLET AND OUTLET CF THE PEACH AS WELL AS TFF
TEMPERATURE DISTRIBUTION AT THE INLET AS A FUNCTION OF TIME AND AT
THE OUTLET INITIALLY ARE SPECIFIED.	 EDDY DIFFUSIVITIFS, AMBIENT
METEOROLOGICAL CONDITIONS, AND GEOMETRY ARE ALSO SUPPLIED TO THE
CODE. ALTHOUGH THE LATERAL EDDY DIFFUSIVITY IS ALLOWED TO VARY
SPATIALLY, THE EFFECT OF DENSITY DISPARITY IS NOT TREATED EXPLI-
CITLY B y THE CODE. TEMPORAL BEHAVIOR INDUCED BY VARIATIONS IN
THE AMBIENT METEOROLOGICAL AND BOUNDARY CONDITIONS ARE COMPUTED.
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v. PARTICLE ACCELERATORS AND HIGH VOLTAGE MACHINES	 3/74

577 FFEARS	 FFEARS IS GENEPALLY APPLIC-
ABLE FOR THE SOLUTION CF BOUNCARY VALUE PROBLEMS INVOLVING THr
LAPLACE EJUATILIN USING DIFFERENCE ECUATIONS IN AXISY mmETRIC 00
RECTANGULAR COORDINATES. IT WILL HANDLE VIRTUALLY ANY CONFIGURA-
TION DE DIELECTRICS AND FLCATING ELECTRCOES, PROCUCIN G BOTH FOUI-
POTENTIAL AMU EOUIFIELD PLOTS, IF DESIRED.
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W. PHYSICS
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574 MACS LATTICE VIBRATION CODES 	 THIS PACKAGE CF SEVEN RELATED

CODES IS BASICALLY AWED AT GIVING MAXIMUM CAPABILITY FOR
CALCULATING SLOW-NEUTRON SCATTERING PY MODERATORS.

MACS-C COMPUTES CRYSTAL VIBRATIONS WHEN THE POTENTIAL ENERGY IS
A SUM OF PARTS ARISING FROM SHORT-RANGE FORCES AND LONG-RANGE COU-
LOMB INTERACTIONS.	 IT ALSO OBTAINS JACCBIAK MATRICES FOR DETER-
MINING ADJUSTMENTS IN FORCE CONSTANTS AND IONIC CHARGE WHICH CAN
LEAD TO IMPROVED AGREEMENT WITH DATA. STRUCTURE FACTORS FOR NEu-
TRON INELASTIC SCATTERING CAN ALSO BE CALCULATED.

MACS-J COMPUTES THE DYNA M ICAL MATRIX FOR THE HARMONIC OSCILLA-
TIONS OF A CRYSTAL, ITS FIGENVALUES ANC EIGENVECTCRS, THE CORRE-
SPONDING STRUCTURE FACTORS FOR COHERENT SINGLE-PHONON SCATTERING
CF NEUTRONS, AND JACn p iAN MATRICES FOR USE IN ADJUSTING FORCE
CONSTANTS TO FIT CALCULATED TO CBS E PVED DISEERSICN CURVES.

RFVISED-D CALCULAT E S VALANCE COORDINATES IN TERMS OF MASS
ADJUSTED ATOM DISPLACEMEN T S, TOGETHER wITh COORDINATES whICH
DEFINE RIGID GROUP ROTATIONS.

REVISED-mVEC CONSTRUCTS FORCE CONSTANT MATRICES FOR USE IN
VALANCE FORCE POTENTIAL FUNCTIONS WHICH ARE USED IN OTHER PROGRAMS
DEALING wITH MOLECULAR Arlo CRYSTAL VIBRATIONS.

ADJUSTER IS A FORCE ACJUSTFR PRCGRAm TO CETAIN A LEAST SQUARES
FIT TO OBSERVED FREQUENCI E S CF MOLECULES AND CRYSTALS.

DI POLE-SUM CALCULATES DIPOLE sums FOR AN ARBITRARY CRYSTAL.
MODEL-RI CALCULATES CRYSTAL VIBRATIONS WI-EN THE POTENTIAL

ENERGY IS A SuA OF sHoRT-PANGF AND LCNG- CR INTERMEDIATE-RANGE
TERMS IN THE DIPOLE COORDINATE APPROXIMATION.	 IT ALSO OBTAINS
JACOBIAN MATRICES FOP USF IN ADJUSTING INPUT PARAMETERS.

575 MSCAT	 IN A THERMAL NEUTRON SCAT_
TERING ExPERilENT, THE mFASuRFD CROSS SECTION INCLUDES BOTH SINGLE
AKO MULTIPLE SCATTF R INC EVENTS.	 IN CRDER TO EXTRACT THE SINGLE
SCATTERING CROSS SECTION, THE CRCSS SECTION FOR MULTIPLE SCATTE R -
ING MUST DE KNOWN. SINCE THIS CONTRIBUTION IS GENERALLY A
S MOOTHER FUNCTION CF ANGLE AND SCATTEREC ENERGY THAN THE SINGLE
SCATTERING, IT IS LESS SENSITIVE TO DETAILS CF THE SINGLE SCAT-
TERING CROSS SECTION.	 IT IS THEREFCRF FEASIBLE TO CALCULATE THF
MULTI P LE SCATTERING USING AN APPPCXIMATE SCATTEPINC FUNCTION, ANC
TO SUBTRACT IT FRum THE M EASUREMENTS IN ORDER TO OBTAIN THE SINGLE
SCATTERING. MSCAT CAtCuLATES THF SINGLE AEC MULTIPLE SCATTERTNG
C 0 oSS SECTI3NS, FOR A SPECIFIFn FxPERI m ENTAL SITUATION, GIVEN 4
SINGL E SC8TTE4ING FUNCTION AS INPUT.
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X. CCNTROLLED THERMONUCLEAR RESEARCH 	 3/74

561 TOKMINA/TOKMTNA2	 TCKmINA FINCS THE MINIMUM
MAGNETIC FIELD, BM, REQUIRED AT THE TOROIDAL COIL OF A TOKAMAK
TYPE FUSION REACTOR WHEN THE INPUT IS BETWATIO OF PLASMA
PRESSURE TO MAGNETIC PR E SSURE), OKRLSKAL-SHAFRANOV PLASMA
STABILITY FACTOR), ANC Y(PATIO OF PLASMA RACIUS TO VACULm WALL
RADIUS: RP/RW) AND ARRAYS CF PT(TOTAL THERMAL POWER FROM VITH n-T
AND TRITIUM BREEDING REACTIONS), PW(V.ALL LCADING CR PCwER FLUX)
AND TB(THICKNESS OF BLANKET), FOLLNING THE METHOD OF GOLOVIN,
ET AL. TOKmINA2 FINDS THE TOTAL PCmER, FT, CF SUCH A FUSION
REACTOR, GIVEN A SPECIFIED MAGNETIC FIELD, BM, AT THE TOROIDAL
COIL.
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W. PHYSICS	 3/74

574 MACS LATTICE VIBRATION CODES 	 THIS PACKAGE OF SEVEN RELATED
CODES IS BASICALLY AIMED AT GIVING MAXIMUM CAPABILITY FOR
CALCULATING SLOW-NEUTRCN SCATTERING BY MODERATORS.

MACS-C COMPUTES CRYSTAL VIBPATIONS WHEN THE POTENTIAL ENERGY IS
A SUM OF PARTS ARISING FROM SHORT-RANGE FORCES AND LONG-RANGE COU-
LOMB INTERACTIONS.	 IT ALSC DETAINS JACCBIAK MATRICES FOR DETER-
MINING ADJUSTMENTS IN FORCE CONSTANTS AND IONIC CHARGE WHICH CAN
LEAD TO IMPROVED AGREEMENT WITH DATA. STRUCTURE FACTORS FOR NEU-
TRON INELASTIC SCATTERING CAN ALSO BE CALCULATED.

PACS-J COMPUTES THE DYNA M ICAL MATRIX FOP THE HARMONIC OSCILLA-
TIONS OF A CRYSTAL, ITS EIGENVALUES AND EICENVECTCRS, THE CO P RE-
SPCNDING STRUCTURE FACTORS FOR COHERENT SINGLE-PHONCN SCATTERING
CF NEUTRONS, AND JACOPIAN MATRICES FOR USE IN ADJUSTING FORCE
CONSTANTS TO FIT CALCULATED TO CBS E RVED CISFERSICN CURVES.

RFVISED-D CALCULAT E S VALANCE COORDINATES IN TERMS OF MASS
ADJUSTED ATOM DISPLACEMEN T S, TCGETHER WITH COORDINATES WHICH
DEFINE RIGID GROUP ROTATIONS.

RENISED-mvFC CONSTRUCTS FORCE CONSTANT MATRICES FOR USE IN
VALANCE FORCE POTENTIAL FUNCTIONS WHICH ARE USED IN OTHER PROGRAMS
DEALING WITH MOLECULAR AND CRYSTAL VIBRATICNS.

ADJUSTER IS A FORCE ACJUSTFR PRCCRAm TO OBTAIN A LEAST SQUARES
FIT TO OBSERVED FREQUENCI E S CF MOLECULES AND CRYSTALS.

DI POLE-SUM CALCULATES DIPOLE SUMS FOR AN ARBITRARY CRYSTAL.
MODEL-PI CALCULATES CRYSTAL VIBRATIONS WHEN THE POTENTIAL

ENERGY IS A SuA OF SHORT-RANGE AND LCNG- CR INTERMEDIATE-RANGE
TERMS IN THE DIPOLE COORDINATE APPROXIMATION. IT ALSO OBTAINS
JACOBIAN MATRICES FOR USE TN ADJUSTING INPUT PARAMETERS.

575 MSCAT	 IN A THERMAL NEUTRON SCAT-
TERINC EXPERI4ENT, THE MEASURED CROSS SECTICN INCLUDES ACTH SINGLE
AND MULTIPLE SCATTERINC EVENTS.	 IN ORDER TO EXTRACT THE SINGLE
SCATTERING CROSS SECTION, THE CROSS SECTICN FOR MULTIPLE SCATTER-
ING MUST lE KNOWN. SINCE THIS CONTRIBUTION IS GENERALLY A
S 0 107 11E 12 FUNCTION CF ANGLE AND SCATTERED ENERGY THAN THE SINGLE
SCATTERING, IT IS LESS SENSITIVE TO DETAILS C F THE SINGLE SCAT-
TERING CROSS SECTION.	 IT Is T HEREFORE FEASIBLE TO CALCULATE THE
MULTI P LE SCATTERING USING AN APPROXIMATE SCATTERING FUNCTION, AND
Tr SoBTRACT IT FROM THE m EASURFmENTS IN CRPFP TC OBTAIN THE SINGLE
SCATTERING. MSCAT CAICULATES THE SINGLE ANC MULTIPLE SCATTERING
C R OSS SECTI3NS, FOP A S P ECIFIED EXPERI M ENTAL SITUATION, GIVEN 4
SINGL E SCATTE4ING FUNCTION AS INpuT.
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%. CONTROLLED THERMONUCLEAR RESEARCH	 3174

561 TOKMINA/TOKMINA2	 TCKMINA FINCS THE MINIMUM
MAGNETIC FIELD, BM, REQUIRED AT THE TOROIDAL COIL OF A TOKAMAK
TYPE FUSION REACTOR WHEN TIE INPUT IS BETA(RATIO OF PLASMA
PRESSURE TO MAGNETIC PR c SSU R E), Q(KR(SKAL-SHAFRANCV PLASMA
STABILITY FACTOR), ANr Y(PATTO OF PLASMA RADIUS TO VACULM WALL
RADIUS: RP/RW) AND ARRAYS CF PT (TOTAL THERMAL POWER FROM RnTH n-T
AND TRITIUM BREEOINC REACTIONS), PW($tALL LOADING CR POWER FLUX)
AND TO(THICKNESS OF BLANKET), FOLLCWING THE METHOD OF GOLOVIN,
ET AL. TOKMINA2 FINDS THE TOTAL PCWER, FT, CF SUCH A FUSION
REACTOR, GIVEN A SPECIFIED MAGNETIC F IELD, BM, AT THE ToPritnAt.
COIL.
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356 GAF/GAR DATA TAPES USED IN GGA A BENCHwARK STUDY OF ZPR-III
AssEmBLY 48 USING ENnE/B CROSS SECTIONS WAS UNDERTAKEN TO IDENTIFY
POSSIBLE CROSS SECTION DISCREPANCIES IN THE NICROSCDPIC ENDF/R
DATA. THIS wORK WAS DONE FOR THE CSEwG TESTING SUBCOMmITTEF AS
PART OF THEIR PHASE I DATA TESTING. THIS PACKAGE CONTAINS THE
CROSS SECTION DATA GENERATED FOR THIS STUDY IN THE FORM OF THF
ULTRA-FINE GROUP CROSS SECTIONS OF 1. 1-, E MATERIALS OF ZPR-III ASSEM-
BLY 48 IN THE FORMAT OF THE GGA GAF/GAR PROGRAM DATA TAPES.

447 ETOG1 OATA FOR muFT AND GAP 	 THE CATA REQUIREC FOR THE
CREATION OF MLJET4, muFT5, GAmi AND GAM2 LIBRARIES WERE GENERATED
FROM THE BROOKHA y EN NATIONAL NEUTRON CROSS SECTION CENTER ENDE/B
TA P ES 114 THROUGH 117 BY THE ETOG1 PROGRAM (ACC ABSTRACT 437).

532 LOS ALAMOS GROUP-AVERAGED CRCS GRCUP CCNSTANTS AND COMPUTED
NEITRCN CROSS SECTIONS ARE TABULATED FOR A VARIETY OF MATERIALS
INCLUDING - AL, Bg BE, C, CD, CI-, 0, GA, F194, FE, H, K, LI6, MO,
NA, NI, 0, P0239, PU240, PU249, TN, U233, U235, 0238, AND ZB.
THESE ARE PRESENTED AS 18-, 24-, AND 25-GROUP CALCULATIONS FOR
REACTORS WITH NEUTRON ENERGIES RANGING FROM FAST TO THERMAL.
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1. DATA	 3/74

543 ENDF/B-THERMCS	 THESE CATA ARE 30-GROUP
THERMOS THERMAL SCATTERING KERNELS FCR PO IC P5 LEGENDRE ORDERS
FOR EVERY TEMPERATURE OF EVERY MATERIAL FROM S(ALPHA,BETA) DATA
STORED IN THE ENDE/B LIBRA Q Y. THESE SCATTERING KERNELS WEPF
GENERATED USING THE FLANGE2 COMPUTER CODE (A(C ABSTRACT 368).
TO TEST THE KERNELS, THE INTEGRAL PROPERTIES OF EACH SET OF KER-
NELS WERE DETERMINED BY A PRECISION INTEGRATION CF THE DIFFUSION
LENGTH EQUATION AND COMPARED TO EXPERIMENTAL MEASURE MENTS rF
THESE PROPERTIES.	 IN GENERAL, THE AGREEMENT WAS VERY GOOD.
DETAILS OF THE METHODS USED AND RESULTS OBTAINED ARE CORTAINFC
IN THE REFERENCE. THE SCATTERING KERNELS ARC ORGANIZED INTO A
TWO VOLUME MAGNETIC TAPE LIBRARY FRCP WHICH THEY MAY eF RETRTFvFn
EASILY FOR USE IN ANY 30-GROUP THERMCS LIBRARY. THE CONTFNTS OF
THE TAPES ARt AS FCLLOWS -

VCLUME I
MATERIAL	 LA	 TEMPERATURES (DEGREES K)

MOLECULAR 120	 100.0	 296, 350, 400, 450, 500, 600,
800, 1000

MOLECULAR 020	 101.0	 2S6, 350, 400, 450, 500, 600,
800, 1000

GRAPHITE	 6000.0	 296, 400, 500, 600, 700, 800,
1000. 1200, 1600, 2000

POLYETHYLENE	 205.0	 296, 350
BENZENE	 106.0	 2561 350, 400, 450, 500, 600,

800, 1000

MATERIAL LA
VCLU m E	 II

TEMPERATURES (DEGREES	 K)
ZR BOUND IN ZRHX

H BOUND IN ZRHX

BERYLLIUM-9

BERYLLIUM OXIDE

URANIUM DIOXIDE

203.0

230.0

4009.0

200.0

207.0

296,
1000,
256.
1000,
296,
1C00,
296,
1000,
256,
1000,

400,	 500,
1200

400,	 500,
lib0

400, 500,
1200

400,	 500,
1200

400,	 500,
1200

600,

600,

600,

600,

600,

700,

700,

700,

700,

700.

800,

800,

800.

800.

800,
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	 Al

I P S AMDLIBAE, ARGONNE SUBROUTINE LIBRARY CAT.A-E ANL	 360 F .A. P.A RS	 562
AAEC 360 E.BAL RSP	 TCSCRAM, 1-0 AND 2-0 MULTI-GP DIFFUSION PROGRAM	 103
ABSORPTION REMOVAL X-SECS BA AL 6600 F4	 RS	 I 8 S m0807, 2-0 CIFFUSION	 280
ABSCRPTION , CELL	 ANL 3600 F36	 RSBP x T 8 $ RABBLE,wLIB,FLAT, RESONANCE	 281
ACCIOE NT ANALYSIS	 BAAL 6600 F4	 ASP	 TGSFLASH3, LOSS-OF-COOLANT 	 295

PS 	 TGsFREACM1, FAST REACTOR COREACCIDENT ANALYSIS	 NED	 635 F4	 479
ACCIDENT ANALYSIS BAAL 6600 F4	 RSA	 TGSM0555,ACT1, LOSS-OF-COOLANT 	 284
ACCIDEN T ANALYSIS DOSE CALC GGA 1108 F4 	 PS	 T C S GADOSE,DOSET, HTGP	 261
ACTIVITY 01ST STUDY GGA 7044 F4	 RS P	 0 3 RAD2, HTGA FISSION PRODUCT	 231
ACTIVITY RELATION GEC	 635 F4	 RSBA	 C S cos, NEUTRON FLUX-DOSIMETER	 423
AcTI, LOSS-OF-COOLANT ACCIDENT ANALYSIS BAAL 6600 F4	 ASP	 TGSm0555,	 284
A0ER, 10 ANC 20 FEW-GROUP SPACE-TIME KINETICS BCL 6400 F4	 ASP	 TES	 494
4DLEAr ENDF/B RESONANCE RSECTICN CCDES BNL 66008 E4	 RSP	 TAsPESEND,	 465
AIR	 360 E4	 Rs L T C s FIRES, 1-0 AGE-DIFFUSION SLAP CYLINDER SPHERE	 9
AEA	 360 F4	 RS P	 8 s wElwING, MATERIAL BUCKLING CYL FUEL ELEMENTS	 362
AEA	 360 F4	 RS P	 E S AIREK3, S P ACE-INDEPENDENT KINETICS w/FEEDBACK	 121
AEA	 360 F4	 RS p	 E $ BLAST, REACTOR KINETICS TEMPERATURE 01ST STUDY	 363
AEC DP PURCHASE VERSUS LEASE ANALYSIS 	 SLA	 360 COBOL ASBA CT m $ BECOM,	 589
AEC DP PURCHASE VERSUS LEASE ANALYSIS 	 SLA 1108 COBC1 Ps p	 m s tiEcom.	 589
AEC-AL0 FAu, RADIO FREQUENCY MANAGEMENT SYSTEM ALM 360 COBOL RS P	 M $	 587
AEG 7090 F2	 RS	 P $ cANCOFF JR, MODERATOR SPACE CHORC 0151 FuNCT	 150
AEROSOL PARTICLE TRANSPORT STUDY	 RFD 3600 E36	 RS p	 G s CISPER,	 554
AERCSCLS	 Al	 360 F4	 RSP	 TCSHAA3, CrAGuLATION OF HETEROGENEOUS	 443
AGC 7090 F.FAR RSBPLx T 8 $ AGN-GAm, FAsT SPECTRUM muLTI-G A CONS TANT CALC	 204
ACC 7090 FLOCO RSBP	 C S 20XY, 2-0 MULTI-GP SN APPROXIMATION xV GEC"	 18
aGc 7090 F2	 RS p	 B S BOUNCE, FLUX CIST IN MULTI-PIN FUEL ELEMENT	 277

ACC 7090 F2	 RS 8	 0 $ OROCSO, MU-I FLUID FLOW EXPERIMENT ANALYSIS	 154
ACC 7090 F2	 RSP	 TBSACN-SIGMA, CALC OF MULTI-GP TRANSFER MATRICES	 243
AGE 7090 F2	 R58	 F $ HATCHET, COUPLED NEUTRONICS-HYDRCDYNAMICS CODE 	 153

AGE CALCULATION OF ENDF/B DATA BAPL 6600 F4 	 PSP	 TBSEPOCH, NEUTRON	 461
AGE-DIFFUSICN SLAV CYLINDER SPHERE AEB 	 360 F4 9RSL	 TCsFIRE5, L - n
AG9-GAM, FAST SPECTRUM MULTI-GP CONSTANT CALC AGC 7090 F.FAP RSBP1X T B $	 204
AGN-SIGMA, CALC OF MULTI-GP TRANSFER MATRICES AGO 7090 F2	 RS P	 T B $	 243
Al	 360 F.SAL RS	 T P $ FIGS, 18M360C2250 FORTRAN GRAPHICS SUBROUTINES 	 484
Al	 360 F4BAL RSP	 TAsComNuC,CASCADE. COMPOUND NUCLEUS REACTION	 482
Al	 360 F+8AL RSP	 TF$A1ROS2A, SIMULATION OF REACTOR DYNAMICS	 326
Al	 360 F.BAL RS P CT 8 $ U3R, UNRESCL RESONANCE XSEC PROBABILITY TABLES 	 553
Al	 360 F.BAL RSPRIPSewoCR -SAFE, 2 -0 moNTE CARLO CELL CALCULATION 	 307

Al	 360 FA. BAL RSV L CT m $ SCCRE3, SCISRS ENCE/B GRAPHIC 8 -SEC EVALUATION	 375
Al	 360 F4	 RS P	 T F A TSN, SPATIALLY -DEPENDENT REACTDA KINETICS 	 309
Al	 360 F4 172RSP	 TGAAISITE2, PARAMETRIC SITE REQUIRE mE NT STUDY
41	 360 F4	 RSP	 TG$HAA3, ODAGULATICN CF HETEROGENEOUS AEROSOLS	 443
A i	 369 F4	 RS P	 T G $ SoFIRE2, ;ODIUM POOL Fl RE I- C 2-CELL ANALYSIS	 559
Al	 360 F4 5e6Rs p 	TOSREsPcNn, DISSI M ILAR MEDIA TLD CORRECTION CAL(
Al	 360 F4	 RS A CT I s A 5A2, STRESS ANALYSTS muLTIANCHo R PIPE SYSTEM	 542
AI	 360	 F4 147

RS PLX T FA $ AlLm0E, X-SECTION CALC ELASTIC SCAT RESONANCES
Al 271360 F4	 RSBL	 TmsCLIA, FCRm cR THRECES LIBRARY UTILI T Y ROUTINE
A l 	 360	 F 4 273

RSBP	 I K t THREOES, I-0 FEW-GP DIFFUSIOA DESIGN SYSTEM
Al	 360 F4 58RSBPxTOSSIZZLE, 1-C mULTIGPOU P DIFFUSION REPLFTIoN
Al	 360 F4	 RSOPLA T C s ANTSN. 1-0 MULTI-CF DISC R ETE CADINATE CALC	 151

A l 	 360 F4 270
RSBPLX 7 C $ CAESAR4,LIBLST, 1-C MULTI-GP DIFFUSION • LIB

AI	 7090 F+FAP PSI I t 4RESTRAINT PIPE STRESS, MAXI MUM MOMFNT CALC
AI	 7090 Fm-FAP RS L	 TBSOUIC M IF, INFINITE MEDIUM SPECTRUM x -SECTIONS	 119
Al	 7090 F+FAP KS L T r S FAIN, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE	

120

AI	 7090 F.FAP RSL	 TCSuLCEP, 1-n MULTI-OP DIFFUSION SLAP CYL SPHERE	 118

° I 	 7090 F4. FAF, KS PL	 T B $ TEmPEST2, THERMAL NEUTRON SPECTRU M 8-SECTIONS	 50

AI	709029F.EAP RS PL T C $ 6I m6, I-C MULTI-OP CIFFUS ION SLAB OYL SPHERE

4 1 	 TOQO F2	 RS	 8 5 S	
53

CELL CODE I-0 1-G P S4 APPROXIMATION

41	 7090 F 2	 RS	 r S PERT, 1- fl PERTURBATION FOP Al m AND FOG CODES	 30

4 1 	 7090 F2	 RS	 E S AIREK3, SPACE - INDEPENDENT KIAETICS W/ FEEDBACK	 121

A l 	 7090 F2	 RS	 E s cNAPKIN5/5A, 1 -REGION KINETICS SNAP GECPETRY	 122

A I 	 7090 F2	 RS	 I S CROCK, SPACE POWER PLANT CESICN OPTIMIZATI
ON	 112

AI	 7090 F2	 RS	 I t FUGUE, STEADY-STATE TEMPERATURE VOIC FRACTION	 414
114Al	 7090 F2	 RS	 I s sHocK, SPACE POWER PLANT DESIGN 0ATImIZATICN
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Al
	

AND

Al	 7090 F2	 AS	 J $ FARSE1A, OCSE RATE FROM SNAP SHIELD LEAKAGE	 91

Al	 7090 F2	 RS	 J $ MORTI mER, DOSE RATE CALCULATION SNAP GECMETRY	 142

Al	 7090 F2	 AS	 J $ SCARF?, SCATTER FROM RADIATOR FINS SNAP GEOm 	 110
Al	 7090 F2	 AS	 J S SCAR1, SCATTER FROM A RING SNAP GEOMETRY 	 111
Al	 7090 F2	 AS L TOSSIZZLE, 1-0 muLTIGROUP DIFFUSION DEPLETICN	 58

Al	 7090 F2	 AS P	 B s RAM, 54 CYL CELL CODE AND TEMPEST COMBINATION 	 108

II	 7090 F2	 RS P	 B 8 SAIL, 1-0 1-GP SN A ppRoxiMATICN SLAB GECmETRY	 52

Al	 7090 F2	 AS P	 0 $ AlmFIRE, URANIUM FUEL CYCLE COST ANALYSIS	 55

Al	 7090 F2	 AS P	 G $ CLOUD, GAMMA-PAY OCSE RATE FROM A CLOUD 	 47
Al	 7090 72	 AS P	 J s GRACE1, GAMMA-RAY ATTENUATION SLAB GEOMETRY	 45
Al	 7090 F2	 AS P	 J s GRACE2, GAMMA-RAY ATTENUATION Cy L SPHERE GEom	 46

Al	 7090 F2	 AS P	 J $ PATPAP, DOSE RATE CALCULATION SNAP GECmETRY 	 141
II	 7090 F2	 Asp	 TC$FOG, 1-0 FEW-GP DIFFUSION SLAB CYLINDER SPHERE	 28
Al	 7090 F2	 AS EL T A $ ARES2, RESONANCE INTEGRAL X-SECTION CALC 	 89
Al	 7090 F2	 AS pL T B $ FORM, FAST NEUTRON SPECTRUM x-SECTION CALC	 51
Al	 7090 F2	 AS PLx T C s DTF2, 1-0 MULTI-GP DISCRETE ORDINATE CALC	 151
Al	 7094 F.EAR AS L TmsMOmUS, x-SECTION LIBRARY UTILITY PROGRAM	 159
Al	 7094 F+FAR Rs p	 J $ SHOE, SHIELD WEIGHT OPTIMIZATION DOSE CALC	 157
Al	 7094 F+FAR RS p	TGSAISITE2, PARAMETRIC SITE REQUIREMENT STUDY 	 172
Al	 7094 F•FAP Rs p	 1 HsHEATING2, TRANSIENT STEADY-STATE HEAT TRANSFER	 198
Al	 7094 FrFAP AS PL T R S AlLm0E, X-SECTION CALC ELASTIC SCAT RESONANCES 	 147
Al	 7094 F+FAP AS PL T B $ GRAVE, GROUP-AVERAGING X-SECTIONS PARAMETERS	 162
Al	 7094 F+FAR Rs PL T P S TYCHE3, mONTE CARLO SLOWING-rOwN DENSITY CALC	 149
Al	 7094 F+FAP AS PL T G s CuPIE,DOSE,THuNDERHEAD, ExTEENALeINTERNAL DOSE 	 196
A l	 7094 Fe.mA p RS P	 A $ CHAD, LEGENORE CoEF CALE FOR ANGULAR 01ST DATA	 215
Al	 7094 F+MAP RS P	 T E s AIROS, SPACE-INDEPENDENT KINETICS w/FEEDBACK	 163
Al	 7094 F+MAP RSP	 TESTSN, SPATIALLY-DEPENDENT REACTOR KINETICS 	 309
Al	 7094 F+NAP AS PLX T A $ TRIxt, RESONANCE INTEGRAL x-SECTION CALC 	 208
Al	 7094 F2	 AS P	 H s FLOW-MODEL, MULTI-CHANNEL 2-r 2-PHASE FLOw 	 246
AI	 7094 F2	 AS p	 T A s 2PLUS, NON-SPHERICAL c p TICAL mCDEL x-SECTIONS	 254
Al	 7094 72	 AS p	 T G s TRANS-FuGuEl, TRANSIENT FLOW AND HEAT TRANSFER 	 268
Al	 7094 F2	 AS PL T I $ C yCLOPS1, THERmCD y namiC CYCLE ANALYSIS	 244
Al	 7600 F4	 RS PLx T C $ Vimi, MONTE CARLO CRITICAL ASSEMBLY ANALYSIS	 510
Al-A 360 F4	 Rs9pL CT r $ vimix, mcNTE CARL° CRITICAL ASSEMBLY ANALYSIS	 510
ATLMOE, X-SECTION CALL ELASTIC SCAT RESONANCES Al360 74 	 RS PLX T B S	 147
AILmoE, x-SECTION CALC ELASTIC SCAT RESONANCES Al 	 7094 F+FAR RS PL T B S	 147
Alm AND FOG CODES	 Al	 7090 F2	 RS	 C $ PERT, 1-0 PERTURBATION FOR	 30
Alm AND FOG CODES	 BHSC 360 F4	 RS p	 C $ PERT, 1-0 PERTURBATION FOR	 30
Alm AND FOG CODES	 CDC 1604 F63	 PS	 C i PERT, 1-0 PERTURBA T ION FOR	 30
41mFIRE, URANIUM FUEL CYCLE rosT ANALYSIS	 Al	 7090 72	 RS P	 D S	 55
Alm6, I-D MULTI-GP DIFFUSION SLAB c yL SPHERE	 AT	 7090 F+FAP PS PL T C S	 29
Airm6, 1-0 MULTI-GP DIFFUSION SLAB C y L SPHERE	 COD 1604 F63	 RS PL T C S	 29
elm6, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE 	 CiSur 370 74	 AS PL CT C $	 29
AfREK3, SPACE-INDEPENDENT KINETICS w/FEEDEACK AFP	 360 74	 RS p	 E $	 121
AIREK3, S P ACE-INDEPENDENT KINETICS w/FEEDBACK Al	 7090 72	 AS	 E $	 121
AIREK3, SPACE-INDEPENDENT KINETICS w/FEECPACK CDC 	 1604 F63	 RS P	 E $	 121
AIROS, SPACE-INDEPENDENT KINETICS w/FEEDBACK 	 Al	 7094 F+mAP RSP	 TES	 163
A IROS2A, SIMULATION OF REACTOR DYNAMICS 	 Al	 360 F.BAL AS P	 T E $	 326
AISITE2, PARAMETRIC SITE REQUIREMENT STUDY	 AI	 360 F4	 RS P	 7 G S	 172
AISITE2, PARAMETRIC SITE REQUIREMENT STUDY	 Al	 7094 F.EAR ASP	 TGs	 172
A LGEBRAIC EON SOLN CURVE PLOT KAPL 6600 F+ASC RSP	 TpsSNEQ, NONLINEAR	 364
ALLOCATION PROJECT PLANNING mLmc 360 F+E.R RsB p	 T m $ EALCRTPH, RESOURCE 	 EC3
ALOO 360 COBOL AS P	 m $ AEC-ALo Eetu, RADIO FREQUENCY mANAGFmENT SYSTEM 	 587
ALPHA-P, RESCLuTION OF GAMMA PAY SPECTRA	 oRNL 360 74	 AS P	 0 S	 413
AMDLIBAE, ARGONNE SUBROUTINE LIBRARY CAT. A-E ANL 	 360 F+P+A RS	 T p S	 562
AmoLi p F, ARGONNE SUBROUTINE LIBRARY CAT. F	 ANL	 360 F.BAL AS	 T p s	 563
AmDLIBGZ, ARGONNE SUBRCuTINE LIBRARY CAT. C-Z ANL	 360 F .I.p .A RS	 I p s	 5E4
ANALYZER GAMMA-Ra y SPECTRA GGA 1108 F.BAL AS E	 T 0 $ /TAD, PROCESSING OF	 333
INC	 360 PAL	 RSA	 I P $ NRTs-RJE, OS/160 eiVT REMOTE JOB ENTRY SYSTEM	 519
AND	 360 F.RAL RSBP CT G $ CONTEMPT-LT/022, PRESSURE-TEmPEPATuRE RESPONSE 	 433
ANC	 360 EsBAL RS6PL CT 0 $ PART, WATER-COOLED CORE TRANSIENT ANALYSIS	 555
AND	 360 Fe.	 RSp	 THSASTEm, THERMODYNAMIC PROPERTIES wATEREsTEAm 	 580
INC	 3E0 74	 RS P CT w $ MACS LATTICE VIBRATION NEUTRON SCA1TR1NC CODES 	 574
AND	 360 F4	 RS PL CT 9 $ INCITE, THERMAL SPECTRA C MULTI-GP CONSTANTS	 565
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INC	 ANL

INC	 360 g 4	 RS PL CT m s ER R FS T , LCCA RCO euncLE CHF EATA ANALYSIS
ANC	 360 F4	 RS PLKCT	 $ P HR OG, m ULTI-GP CONSTANT C FAST SPECTRA CALC
ANC	 360 F4	 RSEIP CT C A mCNA, I-0 m uLTIGROUP CIFFuSION SLAB, CYL, SPH
INC	 360 F4	 RSBP CT D $ DhARF, 1-0 FEW-GP DIFFUSION CEPLETION PROGRAM
ANC	 360 F4	 RSBP CT G S RSAC, RADIOLOGICAL SAFETY ANALYSIS PROGRAM
INC	 360 F4	 RSBP CT I S FPFm, STEADY-STATE FISSION PRODUCT FUEL MODEL
INC	 360 F4	 Rsav CT 1 A STRAP, STATIC C DYNAMIC STRUCTURAL ANALYSIS
INC	 360 F4	 RS817 CT J A VIEWPIN, VIEW FACTOR CALC FOP CYLINDRICAL PINS
ANC	 360 F4	 RSBP CT K s PPEP,KITT, SYSTE M FAULT TREE EVALUA T ION CODES
INC	 360 F4	 RSBP X I G $ THETA1-8, FUEL ROD THERMAL RESPONSE LCCA
INC	 360 F4	 RSBP XCT G A RELAP3, REACTC R FILOWCOWN - EXCURSION ANALYSIS
INC	 360 F4	 RSRP xCT H S MOXY, BWR FUEL ELEMENT HEAT TRANSFER CALC
INC	 360 F4	 RSBP xCT w A GAUSS5, ANALYSIS OF GAMMA-RAY SPECTRA GE(LI)
INC	 360 P L1	 RIP	 TPSPTACII, 2-PASS ASSEMBLER FOR THE POP-11 ON 360
INC	 360E FoiAL RS p xCT O S P007, 1.2 OR 3-0 FEN-GP DIFFUSICK DEPLETICN
INC 1109 F4	 RSP	 TGFPFLAP9, REACTOR BLINCOwN - EXCURSION ANALYSIS
INC 1109 F4	 RSP	 y r-ismnx y , BWR FUEL ELEMENT HEAT TRANSFER CALC
ANC 1101 F4	 RS P	 T K $ PRE p ,KITT, SYSTEM FAULT TREE EVALUATION CODES
INC 6600 F4	 RSP	 16SPELAP3, REACTOR BLOWCOwN - EXCURSION ANALYSTS
ANCON, S P ACE-INDEPENDENT REACTOR KINETICS CODE ANL	 360 F4	 RSP	 TES
ANCCN, SPACE-INDEPENDENT REACTOR KINETICS CODE LASL 6600 F4 	 RS P	 T E $
ANGULAR 01ST GGA 7044 F4 	 RS p K	 A S LEGCCEF3, LEGENCRE COEF CALC FOR
ANGULAR 01ST DATA Al 	 7094 FoAAP RS P	 A S CHAD, LEGENDRE COEF CALC FCR
ANGULAR DISTRIBUTION LEGENDRE FITTING 	 KARL 6600 F4	 PS P	 A S CLEm,
ANISN x-SEC FORMAT WARD 6600 F4 	 RS PL	 T e s ETOG1, ENCE/B TO muFT, GAM,
A NISN x-SEC FORMAT WAPD 7600 F4 	 RSP	 18SETOG3, ENDF/B TO mUFT, GAM,
ANISN. 1-0 MULTI-O p DISCRETE ORDINATE CALC 	 Al	 360 F4	 RSRPLX T C S
ANL	 960 F+ASM RIB	 CT P 5 ws p - HAs p ions, DOS-MFT REMOTE wCRKsTATICh PKG
ANL	 360 F+BALRBL T p S ISO-SPEAKEASY, LANGUAGE PROCESSOR UNDER TSO
ANL	 360 F+BAL RS	 T P s AmoLIBE, ARGCNNE SUBROUTINE LIBRARY CAT. F
ANL	 360 F+BAL RSP	 1CSDTF4, 1-0 MULTI-GP DISCRETE ORDINATE PROGRAM
ANL	 960 g +BAL RS p CT m s ARC-SYSTEM, SYSTEM SUBPROGRAMS AND monuLEs
4NL	 360 F +P+A RS	 T P 1 AmOLTRAF, ARGONNE SUBROUTINE LIBRARY CAT. A-E
ANL	 360 F+P+A RS	 T P S A m CLIPGZ, A R GONNE SUBROUTINE LIBRARY CAT. G-Z
ANL	 360 F4	 RS	 m s mERmC2, mC* A. 2 BINARY LIBRARY TAPE MAINTENANCE
ANL	 360 F4	 RS	 T m $ RIGEL. ENOF/B V3 DATA PROCESSING CODE
ANL	 360 F4	 RS P	 E S RI01, SPACE-INDEPENCENT KINETICS KFX OPTIONS
ANL	 360 F4	 RS P	 E S R102, SPACE-INDEPENDENT' INVERSE KINETICS tett
A NL	 360 F 4	 RS P	 F s TWIGGLE, 2-C 2-GP SPACE-TI N E DIFFUSION
ANL	 360 F4	 RS P	 G $ SOCOCL2, SOCIU m -FUEL INTERACTION ANALYSIS
ANL	 360 F4	 RS P	 0 s D yNOI, PHOTCPLITIPLIER ELECTPCN DISTRIBUTION
ANL	 360 F4	 RS P	 X $ TOKMINA/TOKmINA2, TOKAMAK FUSION REACTOR STUDY
ANL	 360 F4	 RSP	 TBSCLUP77, SQUARE CELL CCLLISIC K PROBABILITY CALC
ANL	 360 F4	 RSP	 TESANCON, SPACE-INDEPENDENT REACTOR KINETICS CODE
ANL	 360 F 4	 RSP	 1ESSAS1A, FAST REACTOR POWER AND FLCW TRANSIENTS
Ato.	 360 F4	 RS P	 T I S LIFE I, FAST REACTOR FUEL ELE M ENT PEHAvICR
ANL	 360 F4	 RS P	 T m A CRECT,CHECKE R , ENDF/B V2 PROCESSING cnoEs
ANL	 360 F4	 RIP	 1NSPLOT-3D, 3-D PICTS CN 100 4 2280 CR CALCCmP780
ANL	 360 g4	 RS P CT 0 $ m 01.0 2. ENDF muLTIGROUP X-SECTION CALCULATION
ANL	 360 F 4	 RS P CT D 5 3DB, 3-C MULTIGROU P CIFFUSIO N BuRNUP ANALYSIS
ANL	 360 F4	 RS P CT F A REXCO-H, 2-0 HYDRODYNA m RESPONSE TO EXCURSION
ANL	 360 F4	 RS P CT m S ETOE, ENrEie TO MC ,A0 2 DATA CONVERSION
ANL	 360 F4	 RS P CT W S MSCAT, SLOW NEUTRON MULTIPLE SCATTERING CALC
A NL	 360 F4	 FISPKTFAFORE2, FAST REACTOR EXCURSION CALCULATIONS
ANL	 360 F4	 RIPKTPSFuNPACK, SPECI A L FUNCTION ROUTINES-El+K,E 	
ANL	 360 F4	 RS P XCT F S VENUS, 2-0 LFIFBR PCFER EXCURSION DISASSEMBLY
ANL	 360 F4	 RS PL CT F $ OX!, OUASISTATIC SPATIAL REACTOR KINETICS CODE
ANL	 360 E4	 RSB XCT P S EISPACK, MATRIX EIGENVALUE EIGENVEC T O R PACKAGE

A NL	 360 F4	 RSBP CT L S ARC-NUI002, BCD INPUT DATA PROCESSING MODULE
ANL	 360 F4	 RSBPL CT L S ARC-xSEC1. mICPCSCOPIC X-SECTIO N MANIPULATION

ANL	 635 F4	 RS	 KTPSEISPACK, MATRIX EIGENV A LUE EIGENVECTO R PACKAGE

A NL GETS F	 4	 R A PLET+S, ISOPLETH-ARE A CALC FROM SINGLE SCuRCE

ANL 1108 F4	 RS	 KTPSEISPACK, MATRIX EIGENVALUE EIGENVECTO R PACKAGE

ANL 1108 F5	 RIPKTPSFUNPACK, SPECI A L FUNCTION ROUTINES-EI,K,E 	

518
520
502
579
265
584
539
569
528
512
369
551
605
516
275
369
551
528
369
486
486
217
215
521
437
538
151
541
593
563
209
522
562
564
472
571
2E5
168
338
521
464
561
526
406
400
460
475
544
355
567
550
350
575
174
610
511
474
534
533
554
534
551
534
610
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ANL
	

ATTENUATION

ANL 1604 663	 RS P	 H $ M0899,HOH, STEAM TABLES 14.5-2538 PSIA	 294

ANL 3600 636	 SAP	 I $ 80W2, DEFLECTICN CALCULATICN PARALLEL BEAMS 	 365

ANL 3600 636	 RS P	 T 14 $ m C**2, ENDF MULTIGROUP X-SECTION CALCULATION 	 355

ANL 3600 F36	 RSP	 TCSSNARG-1D, 1-0 MULTI-GP DISCRETE ORDINATE CALL 	 288

ANL 3600 636	 RS P	 T I $ SUPORAN, REACTOR CCRE SUPPORT STRESS ANALYSIS 	 357

ANL 3600 636	 RSPXTCSmACHI, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE	 262

ANL 3600 F36	 RS P XCT C $ TESS, 1-0 SLAB AND SPHERE GEOM SN TRANSPCRT	 513

ANL 3600 636	 RSBP	 A $ MISH-MASH, RESONANCE INTEGRAL tALr HOROGENECUS 	 214

ANL 3600 636	 RSBP	 G $ CHEMLCC2, CCRF HEATING CLADDING-STEAM REACTION 	 366

ANL 3600 636	 RSBP	 I $ SWELL?, FUEL ELEMENT LIFETIME ANALYSIS	 353

ANL 3600 636	 RSBP X T B $ RABBLE,WLIB,FLAT, RESONANCE ABSORPTION, CELL 	 281

ANL 3600 636	 RSBP x T B $ RIFF-RAFE, PESCKANCE INTEGRAL CALC 2-PEG CELL 	 213
ANL 3600 F4	 RSBP	 T D $ 2DB, 2-0 MULTIGROUP DIFFUSION AND DEPLETION 	 325

ANL 3600 663	 RS LX T B $ CAME, FAST NEUTRON SPECTRUM X-SECTION CALC 	 33

ANL 3600 663	 RSBP	 A S NEAPPEX, COMPOUND NUCLEUS X-SECTION CALC 	 171

ANL 3600 F63	 RSBP	 E $ R101, SPACE-INDEPENDENT KINETICS KEX OPTIONS	 255

ANL 3600 663	 RSBP	 F $ R102, SPACE-INDEPENDENT INVERSE KINETICS GALE	 168
ANL 3600 F63	 RSBP	 n s COINC, COINCIDENCE COUNTING DATA REDUCTION 	 248

ANL 3600 F63	 RSBP	 T A S 2PLuS, NCN-SPHERICAL OPTICAL MODEL 8-SECTIONS 	 254
ANL 3600 663	 RSBP	 I E s TRAFICORPORATICK, TRANSFER FUNCTION SYNTHESIS 	 135
ANL 3600 F63	 RSBP	 T G 8 RI53, PARAMETRIC SITE REQUIREMENT STUDY 	 172
ANL 3600 663	 RSBP	 T H $ ARGUS, TRANSIENT TEMPERATURE CALC CYLINDER 	 152
ANL	 3600 663	 RS8P	 T M $ XLIBIT, X-SECTION LIBRAP y UTILITY RCUTINE	 181

ANL 3600 663	 RSBP XCT 8 $ THERmOSIANL1, THERMAL SPECTRUM X-SFCTION CALC 	 184
ANL 3600 663	 RSBPL T J I MAC, SHIELD DESIGN MULTIGROUP SLAB GEOMETRY 	 143
ANL 3600 36F	 RS PL CT F $ 081, QUASISTATIC SPATIAL REACTOR KINETICS CCDE	 474
ANL 3600 36F	 RSBP	 T M S mERMC2,MAGIC, mC**2 LIBRARY SERVICE ROUTINES 	 472
ANL 6600 64	 RS	 XTPSEISPACK, MATRIX FIGENVALUE EIGENVECTOR PACKAGE 	 534
ANL 6600 64	 RSP	 TESSASTA, FAST REACTOR POWER ANC ELCw TRANSIENTS 	 400
ANL 6600 F4	 85P8TP$ FUNPACK, SPECIAL FUNCTION ROUTINES-EI,K,E f 	 	 610
ANL1, THERMAL SPECTRUM 8-SECTION CALC ANL 3600 F63 	 RSBP XC T B S THERMCSI	 184
ANNULAR VOID X-SECTION CALCULATION	 GEC	 625 64	 RS P	 B S AVOID,	 276
INVENT, LOCA ANALYSIS DUKE POWER MCGUIRE UNITS COOT 635 F4 	 RS	 G $	 529
APDA 3600 ASAF4 RSP	 TMSETOE, FNDF/B TO MC**2 DATA CONVERSION	 350
ARCM 7094 62	 RS P	 F $ WEAK EXPLOSION, COUPLED NEUTRON-HYDRODYNAMICS	 145
APDA 7094 F4	 RS P	 F S MARS, 2-D EXCURSION CALCULATION R-Z GEOMETRY	 293
APRF 6600 F4	 RS	 B 8 APRFX1, 99-CP DLC-28 LIBRARY GROUP COLLAPSING 	 466
APPFxl, 99-GP DLC-2B LIBRARY GROUP COLLAPSING APPF 6600 F4	 PS	 B S	 466
ARC-NUI002, BCD INPUT DATA PROCESSING MODULE 	 ANL	 360 F4	 RSBP CT L $	 533
ARC-SYSTEM, SYSTEM SUBPROGRAMS AND MODULES 	 ANL	 360 FaBAL PS P CT M S	 522
ARC-xSECI, MICROSCOPIC X-SECTION MANIPULATION ANL 	 360 64	 PSBPL CT L $	 594
AREA CALCULATION	 SLA 6600 64	 RS P	 P $ PLOTR, 20 CONTOUR PLOTS E 	 578
ARES2, RESONANCE INTEGRAL X-SFCTION CALC	 Al	 7090 F2	 RS PL T A S	 89
ARES2, RESONANCE INTEGRAL X-SECTION CALC 	 CDC 1604 F63	 PS PL T A $	 89
ARGCNNE SUBROUTINE LIBRARY CAT. A-E ANL	 360 F+P+A RS	 T P $ AMDLIBAE,	 562
ARGONNE SUBROUTINE LIBRARY CAT. F 	 ANL	 360 F+BAL RS	 T P S AmDLIBE,	 563
ARGCNNE SUBROUTINE LIBRARY CAT. G-1 AWL 	 360 F+P .I.A RS	 T P I AMDLIBGZ,	 564
ARGuS, TRANSIENT TEMPERATURE CALC CYLINDER 	 AWL 3600 F63	 PSBR	 T H $	 152
ASAF4 RSP	 TNISETOE, ENDF/B TO MC**2 DATA CONVERSION	 APDA 3600	 350
ASmE STEAM AND MATER PROPERTIES BGEE 360 64 	 PS	 T H $ STEAM-67, 1967	 487
ASPIS, GAMMA RAY SOURCE BUILDUP FACTOR CALC 	 BARI. 6600 F+ASC RSP	 TJS	 429
ASSAULT, 2-0 MULTI-GP DIFFUSION DEPLETION CODE ORNL 7090 F+FAP RSP 	 'IDS	 240
ASSEMBLER FOR FL00O2 INSTRUCTION SET	 Pw	 1604 F+CDP PSP	 TPSLAG,	 1E6
ASSEMBLER FOR THE POP-11 ON 360 ANC 	 360 PL1	 RS P	 T P $ PTACII, 2-PASS 	 516
ASSEMBLY ANALYSIS	 Al	 7600 F4	 RS PLx T C S VIM1, MONTE CARLO CRITICAL	 510
ASSEMBLY ANALYSIS Al-A 360 64	 RSBPL CT C $ VIM1X, MONTE CARLO CRITICAL	 510
ASSEMBLY 48 GAFGAR ENDF/B DATA TAPES	 GGA 1108 BIN	 R	 LTZSZPR-III	 356
ASTEM, THERMODYNAMIC PROPERTIES WATER I STEAM ANC 	 360 F4	 RS P	 T H $	 580
ATHENA',, INELASTIC SCATTERING FORM FACTORS	 CPNL 360 F4	 PSP	 TAS	 417
ATCM SPECTRA ENDF/B DATA ORNL 360 64 • RS P 	 T B $ RICE, PRIMARY RECOIL 	 453
ATTENUATION CYL SPHERE GECM Al	 7090 F2	 RS P	 J S GRACE2, GAMMA-RAY	 46
ATTENUATION CYL SPHERE GEOM CDC 1604 F63 	 RS P	 J $ GRACE2, GAMMA-RAY	 46
ATTENUATION SLAB GEOMETRY 	 Al	 7090 62	 RS P	 J $ GRACE 1, GAMMA-RAY	 45
ATTENUATION SLAB GEOMETRY	 CDC 1604 F63	 PS P	 J S GRACF1, GAMMA-RAY	 45



AUTO- PAPL

AuTc- AND CROSS -SPECTRAL DENS ITIES	 BNW	 1108 E5	 RS P x T E s NCI SY1, 488

	

RS P	 T F $ NOISY1,AuTO- AND CROSS-SPECTRAL DENSITIES	 BNW 7090 F4	 488
AvERAGE X-SEC CALC BNL 6600 F l.	 PS P	 A S AVERAGE, UNRESCLVEC REGION 	 376
AVERAGE X-SEC CALC 8NL 7094 E4	 RS P	 A S AVERAGE, UNRESOLVED REGION	 376
AVERAGE, UNRESOLVED REGION AVERAGE 8-SEC CALC EINI 6600 F4	 PS P	 A 1	 376
AVERAGE, UNRESOLVED REGION AVERAGE x-SEC CALC BNL 7094 F4 	 RS P	 A S	 376
AVERAGING	 GGA 7044 F4	 RS P	 1 $ GAV EP, ENERGY INTERVAL 8-SECTION	 218
AVOID, ANNULAR VOID 8-SECTION CALCULATION	 GEC	 625 F4	 RS P	 B S	 276
Ax-TNT, CCUPLED NEUTRON! CS-HYDRODYNAMICS SRI., 	PW	 1604 F63	 PS P	 F S	 191
AxELU, HEAT TRANSFER MOLTEN FUEL TUBE BUNDLES LASL 7094 F2S 	 182
AxISYm LOAD BAPL 6600	 F4	

71RSBP
RS P	 T I S SEAL SHELL 2, SHELL STRESS ANALYSIS 	 282

AXI s y m LOAD SR	 360 F4	 RS P	 T I S SEALSHELL2, SHELL STRESS ANALYSIS 	 282

Aus ym LOAD WTSC 6600B F4	 RS p	 T I S SEAL SHELL, SHELL STRESS ANALYSIS	 282
AxISYMmETR IC & PLANE ELASTIC-PLASTIC BAPL 6600 F +COM RS P 	 T I S 0U12, 2-0	 503
A xi S ymMETRIC LOAD	 GGA 7044 F4	 RS0p ET I S SAFE-PCPS, STRESS ANALYSIS	 250
AxISYmMETRIC LOAD GGA 7044 F4	 RS P	 T I s SAFF-A81 SYm, STRESS ANALYSIS 	 251
ATI SYMMETRIC STRESS ANALYSIS GGA 1108 	 F4	 RS P	 I S SAFF-20, PLANE &	 379
AXTMRM, HEAT TRANSFER SOLID FUEL TUBE BUNDLES LASL 7094 F2

P5
	H S	 183

Axi, COUPLED NEUTRON ICS-HYDRODYNAMICS SPHERE	 CDC 3600 F63	 RSBARP	 F S	 102
o-w MULTI-LEVEL CONVOLUT I CN	 PPCC 7040 F•mAP RS P	 A S COMELCO, COMBINED	 203
8-w PARAMETERS	 GGA 1108 F5	 Rs P CT A I FSDP3, PCI NTWI SF XSECS. FROM	 216
8-14 RESCRANCE PARAMETERS w ANL 7094 F2	 Rs P	 A $ EXT, 8-SECTIONS FROM	 238
IL-ol 1-SEC CALC	 BNL 6600 F4	 RS P	 A S SIGPLOT , RESOLVED MULTILEVEL 	 377
MAL	 R58	 T P S NRTS-RJE, OS/360 NivT RE M OTE JOB ENTRY SYSTEM	 ANC	 360	 519
RAM, S4 CYL CELL CODE AND TEMPEST COMBINATION AI 	 7090 F2	 RS P	 8 $	 108
EARL 6600 F+A SC RS P	 T J $ ASP! S, GA M MA RAY sruPtE eulLcuR FACTOR CALC	 429
wt. 6600 F•ASC RS p X T B s RES02,R ESQ0, OBE 1, R ESONANCE INTEGRAL HEX CELL 	 285
MARL 6600 F+COM RS P	 H S MYNAS, HYDRCC y NAm IC MASS MATRIX GENERATION	 560
MARL 6600 F+COm RS P	 T I S DUZ 2, 2-0 A xI S y ro mE TPIC C PLANE ELASTIC-PLASTIC	 503
BAPL 6600 F•Com Rs p	 T I S GAPL3, INELASTIC LARGE DEFLECTION STRESS STUDY 	 397
MARL 6600 F+COM RS P X 7 B S PAx03, NARMCNY - POQ x-SECT ION GENERATION CODE	 426
EARL 6600 F•Com RS P X T I $ mA Tus, 1-0 FINITE  ELEMENT ELASTIC ANALYSIS	 597
MARL 6600 F4	 RS	 T R s m0807, 2-0 r IFFUS ION ABSORPTION REMOVAL x-SECS	 2E0
BAPL 6600 F4	 RS	 T C I M0648, 1-0 SLAB TRANSPORT WITH SLOWING DOWN	 342
RAPL 6600 F4	 RS	 T H S WATER, STEAM TABLES 14.5-14,500PSI A 32-4720E6F	 267
MARL 6600 F4	 RS	 T I A CYGRO2 , STRESS ANALYSIS CYL FUEL ELEMENT	 266
PARL 6600 F4	 RS P	 A s GRAmP, R-M PARAMETERS OF UNRESOLVED RESCNANCES 	 470
MARL 6600 F4	 RS P	 0 6 CINDER,m0102, PCINT DEPLAET ION FISSION PRODUCT 	 313
MARL 6600 F 4	 RS P	 I s STRIPE, FUEL PCD CLAD STRAIN C PELLET CRACKING 	 570
eARL 6600 F 4	 RS P	 I S TCB01, CREEP-BUCKLING OF TUBES UNDE R PRESSURE	 604
BARL 6600 E4	 RS P	 P 6 RFLOI, RELIABILITY FOR A S INGL E FAILURE MODE	 497
MA R L 6600 F4	 RS P	 T A S PUN!, UNRESCLVED RE SCNANCE INTEGRALS X-SECS	 359

RAPL 6600 F4	 RS P	 T A I sumoR, S-WAVE NEUTRON X- SEC TION CALCULATICN 	 399
R A P L 6600 F4	 RS P	 T R '6 EPOCH, NEUTRCN AGE CALCUL ATION OF ENDF/ 8 DATA	 461
PA N. 6600 F4 398RS P	 T C S 8E21, FEW-G P DISCRETE ORDINATES SLAP GE CALETRy
RARL 6600 F4 371RS P	 T F S NCWIG, 1-0 2-OP KINETICS TEMPERATURE FEEDBACK
MARL 6600 F 4 338RS P	 T F S TWIGL , 2-11 2-GP SPACE-TI ME DIFFUSION FEEDBACK
MARL 6600 F4 274RS p	 T F s wIGL2, 1-0 2-GP SPACE-TIME DIFFUSION 3- DFOM

KARL 6600 F4	 RS R	 T G S FLAS71 3, LOSS-CF-CCCL ANT ACCIDENT ANALYSIS 	 295

PAWL 6600 F4 448
RS P	 T G $ FLASH'., FULLY-IMPLICIT TRANSIENT SIMULATION

RAP L 6600 F4
224

RS P	 T 0 5 m0555, ACT1, LCSS-OF-COOL ANT ACCIDENT ANALYSIS
MA R L 6600 F 4

473RS P	 T H A CHIC-KIN, FAST • INTERMEDIATE PCIA F R TRANSIENTS
' AP L 6600 F4 272

RS P	 T H s F IGRO, LwBR FUEL SWELLING TEMPERATURE STUDY
KARL 6600 F 4

331
RS P	 T H s FIAT' 06 0219, PAR FLEW TRANSIENT ANALYSIS

RAP L 6600 E4
424

RS P	 T H S GLUB1, WATER-LOGGED FUEL ELEMENT ANALYSIS

gAP I. 6600 F4
286

RS P	 T 14 S N0T2, 2-0 TRANSIEN T HEAT CONDUCTIO N PROGRAM

MA RL 6600 r 4
294

RS p	 T H s M0899 ,HCH, STE AM TABLES 14.5-2538 Ps L a
PA N. 6600 F4	 RS P	 T H S TOPS, TRANSIENT THERMODYNAMICS OF PRESSURIZERS	 34e

4AP L 6600 F4	 Rs P	 T H S WASP, WATER AND STEAL. THERMODYNA M IC PROPERTIES	 396

' A FL 6600 F4	 RS P	 T y s BURL. 1, FUEL SmE LLI NG C GAS RELEASE SI mUl *TICK	 468

MAR L 6600 F4	 RS P	 T I S OUSHL, CYL SHELL BUCKLING COLLAPS E ANALYSIS	 481
44C

IARL 6600 F4	 RS P	 T I 6 CYGRO3, cxtoE FUEL POD STRESS E CE F OR mAT ION

°APL 6600 F4	 RS P	 T 1 S FuGIT, DYNAMIC RESPONSE OF ELASTIC STRUCTURES	 537
3E3

E ARL 6600 E4	 RS P	 T I S m0266, LINEAR ELASTIC STRUCTURAL DYNAMICS
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BAPL
	 BLOWDOWN

BAPL 6600 F4	 RSP	 TISM0457,PIPE, ELASTIC STRESS OF PIPING SYSTEM	 329
BAPL 6600 F4	 RSP	 TISM0552, DYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS 	 283
BAPL 6600 F4	 RS P	 T I $ PELEN, FUEL PELLET TEMPERATURE E. DEFORMATION 	 598
BAPL 6600 F4	 RS P	 T 1 $ SEALSHELL2, SHELL STRESS ANALYSIS AXISYM LOAD 	 282
SARI 6600 F4	 RS P	 T J $ M0756,LETO, 1-0 SLAP GAMMA-PAY TRANSPORT	 343
EARL 6600 F4	 RS P	 T L A BL47, DRAFTING TOOL TO PLOT PLANE STRUCTURES 	 373
SARI 6600 F4	 RSP	 TIASSHLOG, DATA MANAGEMENT, EDITING,EANALYSIS 	 557
EARL 6600 F4	 RS P	 T 0 A BETTY, ENTRAINED PARTICLES SAMPLING STUDY 	 545
EARL 6600 F4	 RS P	 T 0 A JITER, FLUCTLATION EXPERIMENT ANALYSIS 	 394
SARI 6600 F4	 RS P	 T 0 % REDUX, REACTCR FLUCTUATION EXPERIMENT ANALYSIS 	 425
BAPL 6600 F4	 RSP	 TPSDAFT1, LEAST SQUARES FIT FISSILE NUCLIDE DATA 	 327
PAPL 6600 F4	 RS P	 T P A m06610+0657,m0626, POLYNOMIAL CURVE FITTING 	 411
BAPL 6600A F+ASC RS	 T P S BETTIS ENVIRONMENTAL ROUTINES, SUBROUTINE LIB. 	 478
EARL 66001 F+ASC RS P	 T D A PD07, 1,2 OR 3-0 FEN-GP DTEFUSICK DEPLETION 	 275
BAPL 66000 F+ASC RS p	 T J A SPAN4, A POINT-KERNEL SHIELD EVALUATION CODE 	 462
BAPL 6600B F4	 RS P	 T I S mANE1, RECTANGULAR MAGNETIC NETWORK SOLUTION 	 412
PAPL 6600C F+ASC RS p	TDAPDO7, 1,2 OR 3-0 FEW-GP DIFFUSION DEPLETION 	 275
BASIC R	 M A MAPPER, PREDICTING MANUFACTURING REQUIREMENTS GEPT GETS 	 595
BC	 625 E+MAP RS P	 T C $ DTF4, 1-D MILTI-GP DISCRETE ORDINATE PROGRAM 	 209
PC	 625 F4	 RS	 T C S EXTERmINATOR2, 2-0 MULTI-GP DIFFUSION PROGRAM 	 156
BC	 625 F4	 RS	 T C A FOG, I-0 FEN-GP DIFFUSION SLAP CYLINDER SPHERE 	 28
EC	 625 F4	 RS PLX T P A GAmTEC2, MULTI-GP CONSTANT CALC 0 TO 10 mEV 	 185
BCD	 A	 LTZA ETOG1 DATA LIBRARIES, mUFT4 OR 5, GAM1 OP 2 	 wAPD 6600	 447
BCD	 R	 Lx T Z S LASL XSFC SETS, SN 18- 24- AND 25-GROUP SETS	 LASL 6600	 532
OCO	 R	 LX T Z S THERMOS LIBRARY, 10-G P ENDF/B SCAT KERNELS	 DP	 360	 543
BCD INPUT DATA PROCESSING MODULE	 ANL	 360 F4	 RSBP CT L S ARC-NUI002,	 533
BCL 6400 F4	 RS P	 G A FRCRL2, LOCA FISSICN PRODUCT RELEASE ANALYSIS	 500
BCL 6400 F4	 RS P	 G A mIRAP,mIRAP, CONTAINMENT SYSTEM IODINE REMOVAL 	 499
BCL 6400 F4	 RSP	 TFAADEP, 10 AND 20 FEW-GROUP SPACE-TIME KINETICS 	 494
OCL 6400 F4	 RSP	 TGSECCSA4, LOSS-0E-COOLANTEEMERGENCY COOLING 	 330
BCL 6400 F4	 RSP	 TOSNURICC-1.0, LOSS-OF-COOLANT THERMAL ANALYSIS 	 328
BCL 6400 F4	 RSPXTGA MUCHAl,mUCHA2, MULTIPLE CHANNEL ANALYSIS FCC 	 508
PCS 66000 F+ASC R B	 T D A P007, 1,2 OR 3-0 FEN-GP DIFFUSION DEPLETICN 	 275
BEAMS	 ANL 3600 F36	 5BP	 I $ BOw2, DEFLECTION CALCULATION PARALLEL 	 365
BEAMS KARL 6600 F4	 PS P	 1 A STEM, MATRIX GENERATION FCR A SYSTEM CF	 337
8Eccm, AEC Dp PURCHASE VERSUS LEASE ANALYSIS 	 SLA	 360 COBOL RSBP CT m S	 589
BECOm, AEC OP PURCHASE VERSUS LEASE ANALYSIS 	 SLA 1108 COBOL RS P 	 m $	 589
BEH8VE2, OXIDE FUEL PERFORMANCE FINITE-ELEMENT GESV 635 F4 	 PS P CT 1 S	 568
BEHAVIOR	 ANL	 360 F4	 RSP	 1IALIFE1, FAST REACTOR FUEL ELEMENT	 460
BESF IT, DIFFRACTION MODEL ELASTIC SCAT X-SEC	 BNL 6600 F4	 RS P	 A A	 524
BETTIS ENVIRNmNTL LIB SCOPE2.0 CCC 7600 F4 	 RS	 T P A mODFL, MODIFIED	 478
BETTIS ENvIRNmNTL LIB SCnPE3.2 CDC 6600C F+COm RS	 T P s MODEL, MODIFIED	 478
PITT IS ENVIRNMNTL LIB SCOPE3.3 CDC 66000 F+COm RS 	 T P A MODEL, MODIFIED	 478
BETTIS ENVIRONMENTAL ROUTINES, SUBROUTINE LIB. BAPL 6600A F+ASC PS	 T P A	 478
BETTIS ENVIRONMENTAL ROUTINES, SUBROUTINE LIB. BN 	 66000 F+ASC PS	 T P S	 478
PETTY, ENTRAINED PARTICLES SAMPLING STUDY 	 BARI 6600 F4	 RSP	 TCS	 545
8E21. FEW-GP DISCRETE ORDINATES SLAB GEOMETRY OAPI 6600 F4 	 PSP	 TCS	 39O
OGEE 360 F4	 RS	 T H A STEAM-67, 1967 ASMF STEAM AND WATER PROPERTIES	 4R7
RHSC 360 F4	 RS P	 C A PERT, 1-0 PERTURBATION FOR Aim AND FOG CODES	 30
BHSC 360 F4	 RSP	 TCAFAIHOS, 1-C MULTI-GE DIFFUSION SLAB CYL SPHERE 	 120
OHSC 360 F4	 RS PL T B A TEmPEST2, THERMAL NEUTRON SPECTRUM X-SECTTONS 	 50
BIGDEAL, SPENT YANKEE-FUEL TEMPERATURE CALC	 ORM. 1604 12	 RS P	 H S	 545
BIN	 R	 LTZA ZPR-III ASSEMBLY 48 GAFGAR ENDF/B DATA TAPES 	 GGA 1108	 356
BINARY LIBRARY TAPE MAINTENANCE ANL 	 360 F4	 RS	 M A IsFRMC2, MC**2 	 472
BIRD,SPEC, TIME-OF-FLIGHT DATA ANALYSIS 	 GEES 1108 E5	 RS p	 T n A CAGE,	 476
BISYN, 2-D MULTI-GP DIFFUSION SYNTHESIS CALC	 NED	 635 E4	 RS PL T C A	 287
111S yN, 2-0 M ULTI-GP DIFFUSION SYNTHESIS CALC 	 NEC 1108 14	 RSP	 TCS	 287
eLAsT, REACTOR KINETICS TEMPERATURE 01ST STUDY AFB 	 360 14	 PS P	 E S	 363
BLOCST5, POINT-KINET1CS WITH 2 - C HEAT TRANSFER GGA 7044 c+mAP RSP	 THE	 205
BLOOST6, CO MBINED KINETICS 2-0 HEAT TRANSTEP	 GCA 1108 F+BAL RSP	 TES	 103
FLOWCCWN PPCO 360 F4	 PSpx	 GABURST1, HYDRODYNAMIC ANALYSIS DURING	 435
fILCwOCWN - EXCURSION ANALYSIS ANC	 360 F4	 RSPP XCT G A RELAP3, REACTOR	 369
SLOWDOWN - EXCURSION ANALYSIS AND 1108 F4 	 RSP	 1GAPELAP3, REACTOR	 369
sicwocwn - EXCURSION ANALYSIS AND 6600 F4	 RSP	 TGAPELAP3, REACTOR	 369
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eLcwrowN	 BURNup

BLDWDOwN ANALYSIS LOFT 	 KE	 7094 F,mA p RSBP	 T G $ SATuRATEC PLOwnOwN2,	 200
BLOWOCW N ANALYSIS LOFT	 UGA	 360 F4	 RS P	 G S WA T ER-HAMmER, LIQUID	 278
BLOWDCwN P RESSURE TEMPERATURE HISTCPY	 KE	 7094 F2	 PSBR	 T H s P THI,	 155
BLOWOOWN2, SLOWDOWN ANALYSIS LOFT	 KE	 7094 F.mAP RSBP	 T G s SA T URATED	 200
BL47, DRAFTING TOcL TO PLO T PLANE STRUCTURES	 BAPL 6600 F4	 PS P	 T L $	 373
BNL 6600 F4	 AS	 T m $ CHECK3,RIGEL3, LADE/0 V3,V4 PROCESSING CODES 	 571
FNL 6600 F4	 AS P	 A s AVERAGE, UNRESOLVED REGION AVERAGE x-SEC cALc	 376
ANL 6600 F4	 AS P	 A s PESFIT, DIFFRACTION MODEL ELASTIC SCAT x-SEC 	 524
ONL 6600 F4	 AS P	 A s RAm p l, REICH-MOORE RESOLVED FEGICN X-SECTIONS 	 492
9N1 6600 F4	 AS P	 A s SIGPLOT, RESOLVED MULTILEVEL 8-w X-SEC CALC	 377
9NL 6600 F4	 AS P	 A S THRESH, STATISTICAL MODEL REACTICN A-SECTIONS 	 504
PAL 6603 F4	 RSP	 TEsNnAH, 1-0 ONE-GP SPACE-TIME PIFFUSICN FEEDBACK 	 405
INL 6600 F4	 fiSp	 TISSAFF-pLANE, PLANE STRESS ANALYSIS, 2-0 PoniEs	 252
BNL 66009 F4	 AS	 I m S CHECKER,CRECT,DAMmET,PLOTF8,... ENOF/S vl PRCC	 384
PAL 66008 F4	 AS	 I m S CRECT,CHECKER,RIGEL,PLOTFB,... ENDF/s v? PROC	 475
BNL 66008 F4	 RSV	 TAsRESEND,ACLER, ENDF/E, RESONANCE %SECTION CODES	 465
BNL 7090 F.EAP RSP	 THADFSR, DATA FILE SERVICE PCUTINES ENDF TAPES 	 236
ANL 7094 F4	 AS P	 A $ AVERAGE, UNRESOLVED REGION AVERAGE x-SEC CALC 	 376
BAN	 360C F4	 RSP	 1 HsCOBRA3C, RCr BUNDLE THERMAL-HYDRAULIC ANALYSIS 	 432
BNB+ 1107 F4	 AS P	 T C $ HEN, 1-D mLLT1-GP DIFFUSION SLAB C y L SPHERE	 241
9Nw 1107 F4	 AS PL T 8 S GA mTEC2, MULTI-GP CCNSTANT CALC 0 TO 10 MEV	 185
RAW 1109 F4	 AS P	 C $ pERT4, 2-D PERTURBATION x y R2 RTHETA GEOMETRY 	 304
'NW 1109 F4	 RSP	 TBSFCC4, FUNDAMENTAL MODE FAST REACTOR x-SEC CALC	 306
BAN 1108 F4	 AS P	 1 D t ?DB, 2-0 mULTIGROUP DIFFUSION AND DEPLETION 	 325
RAW 1108 F4	 RSPATSSIDX, 1-0 DIFFUSION FAST A-SECTION GENERATION 	 374
RAW 1108 F4	 AS PLA T P S H8G3, SLOWING-DOWN SPECTRUM, muLT1GP CONSTANTS 	 467
RAN 1109 F5	 RSP	 THsREPp, THER M AL-HYDRAULIC WATER REACTOR DESIGN 	 483
9Nw 1109 F5	 RSPATES NOTSY1, AUTO- AND CROSS-SPECTRAL DENSITIES 	 488
SAW 1108 F5	 AS PLA T B s PPT1, THERMAL SPECTRUM x-SECT1ON CALC	 184

ONw 1108 F5	 RSBPL T P S ISOGEN, RADICNUCL1DE GENERATION AND DECAY	 367
ONw 1108C F4	 RSV	 1 HsCOBRA3C, ROC BUNDLE THERMAL-HYDRAULIC ANALYSIS 	 432
BNw 66000 F4	 Rsp	 THsCOORA3C, ROD BUNDLE THERNIAL-HYDRAuLIc ANALYSIS 	 432
PAW 7090 F.FAP AS PL I p S cAmTEC2, MULTI-GP CONSTANT CALC 0 TO 10 mEV	 185
BAN 7090 FLOCO RS13P	 T C t GE-HAPO-S13, 1-C MULTI-GP DOUBLE SN APPROx 	 75
riNw 7090 s 2	 RSBPL	 T J S MAC, SHIELD DESIGN mULTIGROUP SLAB DECmETRY	 143
PAW 7090 F4	 AS p	 T F $ NOISY 1, AUTO- AND CROSS-S P ECTRAL DENSITIES	 488
FiNwL 1108 F,BAL AS P	 T 0 s GSSI.PNIO, LEAST S0uARES. P poTETEAK SPECTRA CODE	 457
PAWL 1108 F5	 RSP	 1 psnPuFIT1, LEAST SQUARES TRANSmuTATIOK ANALYSIS 	 456
BODIES 8NL 6600 F4	 Rs P	 T 1 S SAFE-PLANE, PLANE STRESS ANALYSIS, 2-0 	 252
BODIES GGA 1108 F4 	 RS P	 I 5, SAFE-PLANE, PLANE STRESS ANALYSIS, 2-0 	 252
PORING FLOW STEAM	 GGA 1108 F4	 Rs p	 T H $ D yNAm, DYNA M IC ANALYSIS	 440
B O R ATICN-DILUTION TABLES FOR PwP CPA CPPC 6400 F4	 S P	 H $ PWR-PPM,	 552
POUNCE, FLUX 01ST IN MULTI-PIN FUEL ELEMENT	 AGO 7090 F2	 RS P	 8 S	 237

PC112, CEFLECT ION CALCULATION PARALLEL BEA M S 	ANL	 3600 F36	 SAP	 I S	 365
BREEDERS	 NED	 635 F4	 RS P	 D S. PA pFu, FUEL CYCLE PARAMETERS FAST	 372
O R T1, THERMAL SPECTRUM A-SECTION CALC	 BNW 1108 F5	 11 :Lx 1; 7 :	 184

BUBL1, FUEL SWELLING & GAS RELEASE 	
11

. SIMULATION BAPL 6600 F4	 568

BUCKLING COLLAPSE ANALYSIS	 RAN_ 6600 F4	 AS P	 T I $ BUSHL, CYL SHELL	 481

BUCKLING CYL FUEL ELEMENTS	 AEP	 360 F4	 RS P	 B S wELwING, MATERIAL	 362

BuGTRI, 2-0 mULTIGP DIFFUSION esuRNuP TR1-mESH GGA 1108 F.BAL RSP	 TO'S	 439

PUG?. 2 -r mULTIGROUP DIFFUSIONEBuRN u P A y , RZ GGA 1108 F.BAL Rs!)	 'EDS	 438

BUILDUP FACTOR CALC	 BAPL 6600 F,ASC RSP	 TJSASPIS. GAMMA PAY SOURCE 	 429

BUNDLE	 NED	 635 F4	 RS p	 T H $ VELVET?, TU R BULENT FLOW IN Loo FSR RCD	 458

OUNCLE CHF DATA ANALYSIS	 ANC	 360 F4	 RS PL CT M S ERREST, LCCA RCD	 518

BUNDLE THERMAL-HYDRAULIC ANALYSIS BNw	 360C F4	 ps p	 T H 11 COBRA1C, ROD	 432

BUNDLE THERMAL-HYDRAULIC ANALYSIS SNw 11.0eC F4	 RS F,	 THSCOORA3C, RCC	 432

BUNDLE THERMAL-HYDRAULIC ANALYSIS PNW 6600C F4	 FtSp	 1 HSCOBRA3C, ROD	 432

BUNDLES LASL 7094 F2	 RSBP	 H s AAFLU, HEAT TRANSFER MOLTEN FUEL TUBE	
182

BUNDLES L A SL 7094 F2	 RSBP	 H S AATHRm, HEAT TRANSFER SOLID FUEL TUBE 	 183

BURNUP C MANAGEMENT NED	 635 F4	 RSP	 TCSFUMBLE. FAST REACTOR FUEL
	 480

BURNUP ANALYSIS ANL 	 360 F4	 RS P Cl D s 3013, 3-0 mULTIGRCU P DIFFUSION	 567

BURAuP ANALYSIS HEDL 1108 F4	 Rs P	 T D $ 3CS, 3-0 MULTIGROuP DIFFUSION 	 567

BURNUP ANALYSIS NED	 635 F4	 RSP	 TCSBURNUP, HEAVY ELEMENT 
ISOTOPIC	 311

OURNuP Cy L LATTICE	 TVA	 360 F4	 RsBPLACT 8 s LASER. SPECT R u m CALC WITH	 249
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BURNUP	 CELL

BURNUP CYL LATTICE	 WAPO 7094 F+PAP RS PLX I 6 $ LASER, SPECTRUM CALC WITH 	 249
BURNUP POWER DISTRIBUTION SEARCH 	 GGA 1108 F4	 RS P	 T C $ GASP7, 1-0	 319
BURSUP REFUELING HISTORY LASL 6600 F4 	 RS P	 T 0 $ PHENIX, 20 DIFFUSION 	 454
BURNUP RZ GEOMETRY 	 GGA 7090 F+FAP RSBP	 T 0 S DCP, 2-0 FEW-GP DIFFUSION	 99
PURNUP XY, RZ GGA 1108 F+RAL RS P 	 T 0 $ BUG?, 2-0 MULTIGROUP DIFFUSION E 	 438
BURNUP, HEAVY ELEMENT ISCTCPIC BURNUP ANALYSIS NEC 	 635 F4	 RS P	 T. 0 $	 311
PURP1, DETECTOR EFFICIENCY POINT SOURCE 	 UM	 7090 MAD	 RSB	 0 $	 164
PURP2, DETECTOR EFFICIENCY DISK SOURCE 	 UM	 7090 MAD	 RSR	 0 $	 165
BURP3, DETECTOR EFFICIENCY PCINT SOURCE	 UM	 7090 MAO	 RSB	 0 8	 1E6
BURP4, GAMMA-RAY PHOTOFRACTION SOLID CRYSTAL	 UM	 7090 MAD	 RSB	 0 $	 169
BURPS, GAMMA-RAY PHOTOFRACTION WELL CRYSTAL	 UM	 7090 MAD	 RSR	 0 $	 170
9URST1, HYDRODYNAMIC ANALYSIS DURING BLOWOCWN PPCO 360 F4 	 RS P X	 G $	 435
BUSHL, CYL SHELL BUCKLING COLLAPSE ANALYSIS 	 BAPL 6600 14	 RS P	 T I $	 481
BW	 2000 14	 RS	 A $ STRIP, RESOLVED RESCNANCE INTEGRAL CALCULATION 	 305
BW	 6600 F+COM RSPXTDSFARED, 1-0 FAST REACTOR DESIGNESU RVFY STUDY	 427
RN	 6600P E+ASC RS	 T P S PETTIS ENVIRONMENTAL ROUTINES, SUBROUTINE LIB.	 478
RW	 66000 F+ASC RS P	 T D $ P007, 1,2 CR 3-0 FEW-GP DIFFUSION DEPLETION 	 275
BWR FUEL ELEMENT HEAT TRANSFER CALC	 ANC	 360 14	 RSBP XCT H $ MOXY,	 551
BWR FUEL ELEMENT HEAT TRANSFER CALC 	 ANC 1100 14	 RSP	 TH$MOXY,	 551
BWR GASEOUS RELEASE ORNL 360 14 	 RS P C G $ STEFEG, ANALYSIS OF PWR C	 583
CAESAR4,LIOLST, 1-0 MULTI-GP DIFFUSION 4. LIB	 AI	 360 F4	 RSRPLX I C $	 270
CAGE,BIRD,SPEC, TIME-OF-FLIGHT DATA ANALYSIS	 GEES 1108 F5	 PS P	 T 0 $	 476
CALCOMP PLOTTING ROUTINES	 (APL 6600 F+COM RS	 I P S KAPLPLCT, (API	 496
CALCCMP780	 ANL	 360 F4	 RSP	 1NSPLOT-3C, 3-0 PLOTS ON IBM2280 OF	 544
CAPITAL COST ESTIMATING	 ORNL 360 F4	 RSP	 TDSOPCOST, POWER PLANT	 588
CARD INPUT PROCESSOR	 LAsL 360 F4	 RS P	 L $ GENRO, FREE-FORMAT	 530
CARD INPUT PROCESSOR	 LASL 6600 F4	 RS P	 L $ GENRD, FREE-FORMAT	 510
CASCADE, COMPOUND NUCLEUS REACTION 	 Al	 360 F+BAL RSP	 TASCOmNUC,	 482
CASCADE,CLUSTER, RADIATION DAMAGE IN METALS 	 GEC	 635 F+FAP RSRP	 T 0 $	 419
CAT. A-E ANL	 360 F+P+A RS	 T P $ AMDLIBAE, ARGONNE SUBROUTINE LIBRARY	 562
CAT. F	 ANL	 360 F+BAL RS	 T P $ A mDLIBE, ARGCNNE SUBROUTINE LIBRARY	 563
CAT. G-Z ANL	 360 F+P+A RS	 T P $ AMCLIBGZ, ARGONNE SUBROUTINE LIBRARY 	 5E4
CAVITY GEOm GGA	 1108 F4	 RSP	 TJSMUSCAT, VIEW FACTOR SHIELDING CODE 	 259
CDC 1604 F63	 RS	 C $ PERT, 1-0 PERTURBATION FOR Alm AND FOG ccnEs	 30
CDC 1604 163	 RS L T 0 $ SIZZLE, 1-0 mULTIGRCUP DIFFUSION DEPLETION 	 58
CDC 1604 F63	 RS P	 A S HAFEVER, HALSER-FESHBACH INELASTIC SCATTERING 	 14
CDC 1604 F63	 RS P	 8 $ SAIL, 1-0 1-GP SN APPROXIMATION SLAB GEOMETRY 	 52
CDC 1604 E 63	 RS P	 B S S4 CYL CELL CCDE, 1-C 1-GP S4 APPROXIMATION 	 53
CDC 1604 F63	 RS P	 E $ AIREK3, SPACE-INDEPENDENT KINETICS W/FEEDBACK	 121
CDC 1604 F63	 RS P	 G S CLOUD, GAMMA-RAY CCSF RATE FROM A CLOUD	 47
CCC 1604 F63	 RS P	 J S GRACE', GAMMA-RAY ATTENUATION SLAB GFCMETRY	 45
CDC 1604 163	 RS P	 J $ GRACE?, GAMMA-RAY ATTENUATION CYL SPHERE GEOM 	 46
CDC 1604 F63	 RSP	 TC$EOUIPOISE3A, 2-0 2-GP DIFFUSION CYLINDER SLAB 	 87
CDC 1604 163	 RS P	 T C $ FOG, 1-0 FEN-GP DIFFUSION SLAB CYLINDER SPHERE 	 28
CDC 1604 F63	 RSP	 TCSWHIRLAWAY, 3-C 2-GROUP DIFFUSION XYZ GEOMETRY 	 32
CDC 1604 F63	 RS .P	 IC $ 20GRAND, 2-0 FEW-GRCUP DIFFUSION SLAB CYLINDER	 40
CCC 1604 F63	 RS PL T A $ ARES2, RESONANCE INTEGRAL X-SECTION CALC 	 89
CDC 1604 F63	 RS PL T B $ FORM, FAST NEUTRON SPECTRUM 8-SECT ION CALC 	 51
CCC 1604 163	 RS PL I B S TEMPEST2, THERMAL NEUTRON SPECTRUM 8-SECTIONS	 50
CDC 1604 163	 RS PL T C $ AIM6, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE	 29
CDC 1604 F63	 RS PLX I 8 S GAM1, FAST hEUTRCN SPECTRUM X-SECTICN CALC	 33
CDC 1604 163	 RS PLX T C S FAIM, 1-D MULTI-GP DIFFUSION SLAB CYL SPHERE	 120
CDC 3600 163	 RSBP	 F S AX1, COUPLEC NEUTROKICS-HYDRODYNAMICS SPHERE 	 102
CDC 3600 163	 RSBP	 T C $ FLARE, 1-0 REACTIVITY AND POWER DISTRIBUTION 	 167
CDC 6600C F+COM RS	 I P $ MODEL, MCDIFIED BETTIS ENVIRNMNTL IIB SCOPE3.2 	 478
CDC 66000 F+COM RS	 T P $ MODEL, MCDIFIED BETTIS ENVIRNMNTL LIB SCOPE3.3 	 478
CDC 7600 14	 RS	 I P $ MODEL, MODIFIED BETTIS ENVIRNMNTL LIB SCORE2.0 	 478
CE	 6600 14	 RS P	 T C $ EXTERMINATCR2, 2-0 MULTI-GP DIFFUSION PROGRAM 	 156
CEBUG, STEAM GENERATOR SODIUM-WATER REACTION	 CEND 7600 14	 RS P	 T G $	 548
CELL	 ANL 3600 136	 RSBP X I B $ RABBLE,WLIB,FLAT, RESONANCE ABSORPTION, 	 281
CELL ANL 3600 136	 RSBP X I B $ RIFF-RAFF, RESCNANCE INTEGRAL CALC 2-PEG 	 213
CELL BAPL 6600 F+ASC RSPXTBSRES02,RESOO,DBFI, RESONANCE INTEGRAL HEX 	 285
CELL CALCULATION	 Al	 360 F+BAL RSPXTBSHWOCR-SAFE, 2-0 MONTE CARLO	 307
CELL CODE AND TEMPEST COMBINATION Al	 7090 F2	 RS P	 B S BAM, S4 CYL	 108
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CELL	 COLLAPSE

CELL CCDE.	 1-0 1-GP 54	 APPROXIMATIO N	AI	 7090	 F2	 PS	 B	 $	 S4 CYL 53
CELL CODE,	 1-0	 1-GP	 54 APPROXIMATION	 CDC	 1604	 F63	 RS	 P	 B	 S S4 CYL 53
CELL COLLISION	 PROBABILITY	 CALC ANL	 360	 F4	 RS P	 T B	 $ CLUP77,	 SQUARE 526
CELL COLLISION PROBABILITY	 CALC	 JAFR	 230	 F4	 RSP	 1 e$CLUP77,	 SQUARE 526
CEND	 360	 F4	 RSPKTFSCEXE,INCExE,	 1-GP	 3-0	 xYZ	 XENON CSCILLATION 415
CEND 7600	 F4	 RSP	 TGACEBUG,	 STEAM	 GENERATOR	 SODIUM-WATER REACTION 548
CENTRIFUGAL PUMP	 IMPELLER	 DESIGN STUDY	 Pw	 1604	 F63	 PSP	 TISPIR, 187
CEXE,INCEXE,	 1-GP	 3-0	 XYZ	 XENON OSCILLATICN	 CENG	 360	 F4	 RSPKTFS 415
CHAD,	 LEGENDRE COEF	 CALC	 FOR	 ANGULAR	 01ST	 DATA	 Al	 7094	 F•mAP RS	 P	 A	 $ 215
CHAIN ANALYSIS	 ORNL	 1604	 F63	 RS p	 0	 S	 ISOCRUNCH,	 R EACTION DECAY 180
CHAIN ANALYSIS	 ORNL	 7090	 F2	 RSBP	 0	 1	 ISOCRUNCH,	 REACTION DECAY 180
CHAIN EQUATIONS	 ORNL	 7090	 F2	 RSPP	 C	 i	 NUCY,	 SOLUTION OF NUCLIDE 1'34
CHAINS	 GEC	 635	 F4	 PSBP	 D	 S CHAINS,	 ANALYSIS	 OF	 RADIOACTIVE	 DECAY 418
CHAINS,	 ANALYSIS	 OF	 RADIOACTIVE CECAY	 CHAINS	 GEC	 635	 F4	 RSEip	 D	 S 418
CHANNEL	 ANALYSIS ECC	 BCL	 6400	 F4	 RSPKTGimUCHAI,mUCHA2,	 MULTIPLE 508
CHANNEL	 X-SEC	 EVALUATION	 ENEA	 360	 E4	 RS P	 CT A	 i	 JuRITORI, COUPLED 308
CHECKER,	 ENDF/B	 V2	 PROCESSING CODES	 ANL	 360	 F4	 RS P	 T m	 $ CRECT, 475
CHECKER,CRECT,DAMmET,PLOTF8,...	 ENDF/B	 VI	 ', Roc	 ENE	 66008	 F4	 RS	 T	 M	 A 384
CHECKER,RIGEL,PLOTFB,...	 ENDF/0 V2	 PROC	 PNL	 66008	 F4	 PS	 T	 m $	 CRECT, 475
CHECK3,RIGEL3,	 ENDF/B	 V3,V4	 PROCESSING CCCES	 BAL	 6600	 F4	 RS	 T m	 s 571
CHEmLCC2,	 CORE	 HEATING CLADDING-STEAM REACTION ANL 	 3600	 F36	 RSBE.	 G	 $ 366
CHF DATA ANALYSIS	 ANC	 360	 F4	 RS	 PL	 CT	 M S ERREST,	 LOCA ROD BUNDLE 518
CHI	 1109	 F4	 RS P	 T H	 $	 LION'.,	 3-0	 TEMPERATURE	 DISTRIBUTION	 PRCGRAm 209
CHIC-KIN,	 EAST	 •	 INTERMEDIATE	 POWER	 TRANSIENTS	 BAPL	 6600	 F4	 RSP	 THS 473
CHORD 01ST FUNGI	 AEG	 7090	 F2	 RS	 F3	 $	 CANCOFF	 JR,	 MODERA T OR 	 SPACE 150
CINCAS,	 NUCLEAR	 FUEL	 CYCLE COST AND ECONOMICS	 CHF	 360	 F4	 RSA	 TDS 354
CINCAS,	 NUCLEAR FUEL	 CYCLE COST	 AND ECONOMICS	 WAPP 6600	 F4	 RSP	 TDS 354
CINDER,M0102,	 POINT DEPLETION	 FISSION	 PRODUCT	 BAPL 6600	 F4	 PS	 P	 D	 A 313
CINDER,M0102,	 POINT	 DEPLETION	 FISSION	 PRODUCT	 D p	360	 F.BAL RSP	 TO% 313
CITATION,	 1,2,3-0 DIFFUSION	 DEPLETION	 mULTIGP	 ORNL	 360G	 F4	 PSP	 TK$ 387
CLAD STRAIN	 C PELLET CRACKING	 BAPL	 6600	 F4	 RS	 P	 I	 $	 STRIPE,	 FUEL	 ROD 570
CLADDING-STEAM REACTION	 ANL	 3600	 F36	 PSBP	 G	 $ cmEmLor2, CnRE	 HEATING 366
CLEM,	 ANGULAR DISTRIBUTION LEGENDRE	 FITTING	 KARL 6600	 F4	 RS	 P	 A	 $ 531
CLIP,	 FCRm OR THREDES	 LIBRARY	 UTILITY	 ROUTINE	 AI	 360	 14	 RSB	 L	 T	 m	 $ 271
CLOTHO,	 NUCLEAR	 POWER	 PLANT	 COST	 CODE	 HECL	 1108	 F5	 RSPKTO$ PACT0LUS, 540

CLOUD	 Al	 7090	 F2	 RS	 P	 G	 $	 CLCUO.	 GAMMA-RAY	 OCSE	 RATE	 FRCm	 A 47
CLOUD	 CDC	 1604	 F63	 RS P	 G I arm), WIMA-RAY nosF RATE FROM a 47
CLOUD	 DP	 360	 14	 RS P	 G $ CLOUD,	 GAMMA-RAY	 OnS F RATE	 FROM	 A 47

CLOUD,	 GAMMA-RAY DOSE	 RATE	 FRnm A cumin	 Al	 7090	 F2	 PS	 P	 G	 $ 47

CLOUD, GAMMA-RAY	 DOSE	 RATE	 FROM A	 CLOUD	 CDC	 1604	 F63	 PS p	 G	 $ 47
CLOUD,	 GAMMA-RAY DOSE	 RATE	 FROM A CLOUD	 DP	 360	 F4	 RS	 P	 G	 S 47
CLUP77,	 SQUARE	 CELL	 COLLISION PROBABILITY CALC 	 ANL	 360	 14	 RSP	 TBs 526
CLIP??,	 SQUARE	 CELL	 COLLISICN	 PROBABILITY	 CALC	 JAFR	 230	 F4	 RS P	 T 8	 $ 526
CLUSTER,	 RAOIATION DAMAGE	 IN METALS	 GEC	 635	 F.FAP RSEI P	 T	 0	 S CASCADE, 419

CmPxmAT,	 TR A NSFER	 FUNCTION	 EVALUATION	 Pw	 1604	 FE3	 Rs P	 E	 $ 188
CNEA	 360	 F4	 RS P	 E	 i	 YRIFIno,	 PULSED NEuTRCN	 SOURCE	 DATA	 ANALYSIS 489

COAGULATION OF	 HETERJGENEnUS	 AFRosoLs	 Al	 360	 F4	 RS P	 T G $	 HA63, 443

CO8CL Rs P	 m $	 AEC-ALO FAU,	 RADIO FREQUENCY MANAGEMENT	 SYSTEM AL00	 360 5E7

COBOL	 Rs P	 m	 S BEcom,	 AFC	 DP	 PURCHASE	 VERSUS	 LEASE	 ANALYSIS	 SLA	 1108 589

rO9CL	 RSBP	 CT	 m	 $ BECCm,	 AFC	 C p PURCHASE	 VERSUS LEASE	 ANALYSIS	 SLA	 360 5PS

cnoRA3c, Ron BUNDLE	 THERMAL-HYDRAULIC ANALYSIS	 Brod	 360C	 14	 RSP	 THs 432

COBRA3C,	 ROD BUNDLE	 THERMAL-HYDRAULIC ANALYSIS RN %	 110BC F4	 R5	 p	 r	 H	 % 432

COBRA3C,	 ROD BUNDLE THERMAL-HYDR AULI C ANALYSIS BMW	 6600C F4	 RSP	 THS 432

C ODILLI,	 LEAST	 SQUARES ANALYSTS RESCNANCE	 DATA UILL	 360	 F4	
RS	 A	 A	 s 347

CCEE TALC	 GGA	 7044	 F4	 RSO	 TCSTEmCC.	 I-0 FEW-GP DIF FUSION TEMP 225

COEF cALc	 FCR	 ANGULAR	 01ST	 GGA	 7044	 F4	 RSPx	 ASLEGCOEF3,	 LEGENDRE 217

COEF CALc	 FOR	 ANGULAR DIST DATA Al	 7094	 F.mAP RS P	 A $ CHAD.	 LEGENORF 215

COEFFICIENT CALCULATION	 GGA	 1108	 F4	 PSP	 TOSTEMC07,	
TEmpFPATURE 320

COEFFICIENTS	 LRL	 7090	 F.FAR RS P	TOSSOPHIST1/2/5,	 MULTI-G P TRANSFER 160

COHeE,	 COHERENT	 INELASTIC	 SCATTERING LAW	 CAL(	 GGA	 1108	
F4	 RSPx	 AS 385

COHERENT	 INELASTIC	 SCATTERING	 LAW cALc	 GOA	 1108	 F4	 RSPX	 AscomBE, 385

COINC,	 COINCIDENCE COUNTING OATA REDUC T ION	 AN!.	 3600	 F63	 PSFIF	 0 $ 248

CCINCIDENCE COUNTING	 DATA RECUCT ION	 ANL	 3600	 F63	 PSBR	 0 S cniNc, 248

COLLAPSE ANALYSIS	 SAP!.	 6600	 F4	 RSP	 TIIRUSHL,	 cYL	 SHELL	 BUCKLING 481
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COLLAPSING	 COST

COLLAPSING	 TRW 6500 84	 RS P	 B $ PARTI, OPTIMAL GROUP OR MESH 	 416
COLLAPSING APRF 6600 F4	 RS	 B $ APRFX1, 99-GP DLC-28 LIBRARY GROUP 	 466
COLLISION PROBABILITIES MC ORNL 360 F+BAL RSP 	 TBSRAFFLE, 1ST FLIGHT	 392
COLLISICN PROBABILITIES MC CRNL 7090 F+FAP RSP	 TBSRAFFLE, 1ST FLIGHT	 392

COLLISION PROBABILITY CALC ANL	 360 F4	 RS P	 T 0 $ CUP??, SQUARE CELL 	 526
COLLISION PROBABILITY CALC JAER 230 F4	 RSP	 1BSCLUP77, SQUARE CELL	 526
COMBCO, COMBINED B-W MULTI-LEVEL CONVOLUTION	 PPCO 7040 F+MAP RS P 	 A $	 203
COMNUC,CASCADE, COMPOUND NUCLEUS REACTION	 AI	 360 f+BAL RSP	 TA%	 482
CCPPLEMENTARY ERROR FUNCTION SLA 6600 F4 	 RS P	 P S ERF,ERFC, ERROR C	 601
COMPLEX GAMMA-RAY SPECTRA ANALYSIS 	 KARL 6600 F4	 RS	 1 0 $ GASPAN,	 485
CCMPLEX GAMMA-RAY SPECTRA KSUN 360 F4	 RS P	 0 $ CORGAM, UKFCLCING OF	 390
COMPCSITE STRUCTURE STRESS STUCY GGA 1108 F4	 RSP	 TISSAFE-3D, 3-0	 332
COMPOSITE STRUCTURE STRESS STUDY ORM_ 360 F+BAL RS P	 T I $ SAFE-3e, 3-0	 332
COMPOSITION-DEPENDENT X-SECS GESV 635 F+GMP RS P XCT L $ TDOWN, SPATIAL C	 505
COMPOUND NUCLEUS REACTION 	 Al	 360 F+FIAL RS P	 T A $ COMNOC,CASCADE,	 4e2
COMPOUND NUCLEUS X-SECTION CALC	 ANL 3600 F63	 RSBP	 A S NEARREX,	 171
CCMPUTER-PRODUCED WIRING LISTS UHTREX 	 LASL 7090 F+FAP RS P	 I S WIRER,	 315
CONCEPTUAL COST ESTIMATE ORNL 3608 F4	 RS P XCT C $ CONCEPT2, POWER PLANT 	 498
CCNCEPT2, POWER PLANT CONCEPTUAL COST ESTIMATE ORNL 360B F4	 RS P XCT 0 $	 498
CONCRETE	 GGA 1108 84	 RS P	 I $ SAFE-CREEP, VISCOELASTIC ANALYSIS 	 300
CONCRETE GGA 1108 85	 PSP	 TISSAFE-CRACK, VISCCELASTIC ANALYSIS OF	 451
CCNCUCTICN	 PPCO 7044 F4-MAP RS P	 T P $ TOODEE, 2-0 TIME-DEPENDENT HEAT 	 349
CONDUCTION	 ORNL 360 F4	 RSPXTH$CRTH1S,ORTHAT, 2-DIMENSIONAL HEAT 	 525
CONCUCT ION LUMPED MASS 	 LASL 7030 F4	 RS	 T H $ PATH, 2- CR 3-D HEAT 	 242
CONDUCTION LUMPED MASS	 LASL 7094 FAR	 RS P	 T H $ PATH, 2- OR 3-0 HEAT	 242
CONDUCTION PROGRAM	 BAPL 6600 F4	 RS P	 T H $ HOT2, 2-C TRANSIENT HEAT 	 206
CCNCUCTICN PROGRAM ORNL 360 F4	 RSP	 THSHEATING3, 1,2, OR 3-0 HEAT	 517
CONEC, COU P LED NEUTRONICS-HYDRCDYNAMICS SPHERE LRL 7090 F2 	 RS P	 F S	 129
CONFIGURATION FUEL TEMPERATURE CODE GGA 7044 F4 	 RS	 I S CORE, CORE	 233
CONSTANT & FAST SPECTRA CALC	 ANC	 360 F4	 RS PLXCT 8 S PHROG, MULTI-GP	 520
CONSTANT CALC AGC 7090 F+EAP RSPPLX T 0 % AGN-GAM, FAST SPECTRUM MULTI-GP	 204
CONSTANT CALL FROM TOR OUTPUT DATA LASL 6600 F4	 RS P	 T B $ GLEN, GROUP	 361
CONSTANT CALC 0 TO 10 MEV	 BC	 625 F4	 RS PDC T B $ GAMTEC2, MULTI-GP 	 1E5
CONSTANT CALC 0 TO 10 MEV 	 ANN 1107 F4	 RS PL T 8 S OAMTEC2, MULTI-GP	 185
CONSTANT C ALC 0 TO 10 MEV	 BNW 7090 F+FAP RS PL T B $ GAMTEO2, MULTI-GP	 185
CONSTANT CALC 0 TO 10 MEV	 UVA 6400 F4	 RS PLX T B S GAMTEC2, MULTI-GP 	 185
CONSTANTS	 ANC	 360 F4	 RS PL CT B $ INCITE, THERMAL SPECTRA & MULTI-GP 	 565
CONSTANTS CRNL 360 84	 RS PLX T B $ XSDRN, DISCRETE ORDINATE MULTIGROUP 	 393
CONSTANTS BNW 1108 F4	 RS PLX T B S FIRG3, SLCIONG-OOWN SPECTRUM, MULTIGP	 467
CONSTANTS FOR DSN TDC 	 PW	 1604 F63	 RS P	 L $ SNC, CALCULA T ION OF SN	 189
CONSTANTS FROM ENDF/B DATA GESV 635 F+C*P RS P XCT B S ENDRUN2, mULTIGROUP 	 501
CONSTANTS FROM ENDF/B FOR 1DX HEnL 11088 F4	 RSPXTB$ ETOX3, MULTI-GP	 388
CCNSTANTS GENERATION ORNL 360 F4	 RS P	 T 0 $ SUPERTOG, ENDF/0 FINE-GP	 431
CONSTANTS TVA	 360 F4	 PS PLX T P % PRO, SLCWING-OCNN SPECTRUM, MULTIGP 	 467
CONTAINMENT PRESSURE POST RUPTURE GGA 7044 F4 	 RS	 XTGSPRECON, HTGR	 228
CONTAINMENT SYSTEM IODINE REMOVAL PCL 6400 F4	 RS P	 G $ MIRAR,MIRAP,	 499
CONTEMPT-LT/022, PRESSURE-TEM P ERATURE RESPCNSE ANC 	 360 F+BAL RSBP CT G $	 433
CONTOUR PLOTS & AREA CALCULATION	 SLA 6600 F4	 RS P	 P $ PLCTR, 20	 578
CONVERSION	 ANL	 360 F4	 PS P CT M f ETOE, ENPF/B TO m C**2 DATA	 350
CONVERSION	 APDA 3600 85484 RS P	 T M $ ETOE, ENPF/B TO MC**2 DATA 	 350
CCNVCLUTION	 PPCO 7040 El-MAP RS P	 A 1 COMBCO, COMBINED B-W MULTI-LEVEL 	 203
COOLANT INLET PLENUM DP	 360 F4	 RS P	 H S PLENUM, FLOW 01ST. IN CYL	 586
COOLING	 RCL 6400 F4	 PS P	 T G $ ECCSA4, LOSS-OF-COOLANT C EMERGENCY 	 330
CORE ACCIDENT ANALYSIS	 NED	 635 F4	 RSP	 1G$FREADM1, FAST REACTOR	 479
CORE CONFIGURATION FUEL TEMPE R ATURE CODE GGA 7044 F4	 PS	 1 $ CORE,	 233
CORE HEATING CLADDING-STEAM REACTION ANL 3600 F36	 RSBP	 G S OHEMLOC2,	 366
CORE SUPPORT STRESS ANALYSIS ANL 3600 F36 	 RS P	 T I $ su p nRAN, REACTOR	 357
CORE THERMAL DESIGN STUDY GCA 7044 F4	 RS P	 I S GAZELLES, GAS-COOLED 	 232
CORE TRANSIENT ANALYSIS	 ANC	 360 F+BAL RSBPL Cl G $ PARET, WATER-COOLED	 555
CORE, CORE CONFIGURATION F UEL TEMPERATURE CODE GGA 7044 F4 	 RS	 I $	 233
CORGAM, UNFOLDING OF COMPLEX GAMMA-RAY SPECTRA KSLN 360 F4 	 RS P	 0 %	 390
CORRECTION CALC Al	 360 F4	 RS P	 T C $ RESPOND, DISSIMILAR MEDIA TLC	 566
COST ANALYSIS	 Al	 70n0 82	 RS P	 13 $ AIMFIRE, URANIUM FUEL CYCLE	 55
COST 450 ECONOMICS CL 	 360 F4	 RSP	 TOSCINCAS, NUCLEAR FUEL CYCLE	 354
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CYCLE

	

p s 0	 T 0 S (INCAS, NLCLEAR FUEL CYCLEMT ANC ECONOMICS wAPD 6600 F4 	 354
COST CALCULATION	 GGA 110P F4	 Rs p	 T 0 $ PwCOST, REACTOR FuFL CYCLE	 441
cost CODE HEDL 1108 F5	 PSPKTOS P ACTCLUS,CLCTHC, NUCLEA R ROWER PLANT	 540
CCS T ESTI MAT E OkNL 3608 F4	 Rs p RCT 0 $ CONCFPT2, POWER PLANT CONCEPTUAL 	 498
cosi ESTIMATING	 ORNL 360 F4	 RSp	 TCSCPCOST, POWER PLANT CA P ITAL	 588
COSTS	 ORNL 1604 F63	 Ps p	 0 $ P OHERCO, NUCLEAR STATICN ELECTRICITY	 340
COSTS	 IJEC 6600 F4	 RS P	 0 $ P OwERCO, NUCLEAR STATICN ELECTRICITY 	 340
COSTS GGs 7044 F4	 RSP	 TCSSTmGEN, STEAM GENERATCR CESIGN CRITERIA	 227
COSTS PFPFnRmANCE DATA 	 KE	 7090 F2	 RSBP	 D S NPRFCCP, FUEL CYCLE	 146
COSTS PERFORMANCE DATA	 UFC 6600 F4	 PS P	 D S NPPFcCP, FUEL CYCLE	 146
COS T S p ERFoRMANCE STUDY	 GGA 7044 F4	 PS P	 C S WAMPU M , FUEL CYCLE	 224
CCSTS PERECRNANCE STUDY	 UEC 6600 F4	 RS P	 D $ WAMPUM. FUEL CYCLE 	 224
COUNTING DATA REDUCTION 	 ANL 3600 F 63	 RSBP	 0 S COINC, C o INCIPENCE	 248
COUPLET CHANNEL X-SEC EVALUATION 	 ENEA 360 F4	 ps p CT A $ JuPITCRI,	 308
CCUPLED NEUTRON-HYDRODYNAmICS ARCA 7094 F2 	 PS P	 F s WEAK ExPLOSION,	 145
COUPLED NEUTRONICS-HYDRODYNAMICS CODE AGC 7090 F 2	 RSO	 F s HATCHET.	 153
COUPLET NEUTRON ICS-HYDRODYNAMICS SPH	 PH	 1604 F63	 RS P	 F s ex-TNT, 191
CCUPLED NEUTRONICS-H	 F s AX1,YDRODYNA m ICS SPHERE	 CCC 3600 F63	 PSBR	 102
COUPLED NEUTRONICS-HYDRUDYNA m ICS SPHERE LPL 7090 F2	 RS P	 F I CONEC,	 129
CCUPLFC-CH A NNEL SCATTERING x-SEC CALC	 KAPL 6600 F4	 RSp	 TASJPIRR,	 506
COUPLFO-CHANNEL x-SEC EVALUATION	 CRNL 1604 F63	 RSP	 TASJuPITOR1.	 308
C PS, SC4020 PLOTS FROM SCISRS x-SECTION TAPES wANL 7094 F.FAR PSBR'. I N S	 239
CRACKING BAPL 6600 F4 	 RS P	 I $ STRIPE, FUEL ROC CLAD STRAIN C PELLET 	 570
CRAM, 1—n AND 2-0 MULTI-GP DIFFUSION PROGRA m	AAEC 360 F.RAL PSP	 TCS	 103
CRAP, 1-0 AND 2-0 MULTI-GP DIFFUSION PROGRAM 	 uK-R 7090 F•FAR RSPPL T C s 	 103
CRECT,CHECKER, ENOF/B V2 PROCESSING CODES	 ANL	 360 F4	 RS0	 Tms	 475
CRECT,CHECKER,RIGEL,PLOTFB,... ENDF/B v2 PPM BNt 66008 F4 	 PS	 I m s	 475
CRECT,DAmPET,PLOTF8,... ENCF/P vt PROC BNL 6600P F4	 RS	 T M S CHECKER,	 384
CREEP-BUCKLING OF TUBES UNDER PRESSURE BARI_ 6600 F4 	 ps p	 I A TC1301,	 604
CRITERIA COSTS GGA 7044 F4	 RSP	 TDsSTPGEN, STEAM GENFRATDR DESIGN	 227
CRITICAL ANALYSIS SYSTEM 	 DP	 360 F.RAL RS P XCT 0 s HAmmER,LITHE,HELP, 	 277
CRITICAL ASSEMBLY ANALYSIS 	 At	 7600 F4	 Rs p Lx T C $ vIP1, meNTE CARLO	 510
CRITICAL ASSEMBLY ANALYSIS	 At-A 360 F4	 RSBPL CT C s vImix, MONTE CARLO	 510
CRITICALITY CODE ORNL 360 F.RAL RSBPL CT C $ KENO, mONTE CARLO mULTIGROu p	450
CRITICALITY CODE RFD 6600 F.COm RSP	 TCSKENC2. MONTE CARLO mULTIGRCuP	 450
CRNL 6600 F4	 RS p	 p $ FCRSIm. SCLN CF SYSTEM OF OPCINAR y DIFF EONS	 514
CROCK, S P ACE POWER PLANT DESIGN oPTImIZATICK	 41	 74,90 F2	 RS	 I S	 112
CROC90, ML-1 FLUID FLOW EXPERIMENT ANALYSIS 	 AGC 7090 F2	 RS p	 C S	 154
CROSS SECTIONS	 LASL 6600 F4	 RS P	 N $ LORCA, FLUX-WEIGHTING OF DTF4	 409
C R OSS-SPECTRAL DENSITIES	 BNw 1108 F5	 RspxTES NOISTI, AUTO- AND	 45A
CRCSS-SPECTRAL DENSITIES 	 BNW 7090 F4	 RSP	 TEsNOISTI. AUTO- AND	 4P8
CROSSPLOT, 5C4020 PLOTS FROM X-SECTION TAPES	 GOB 7044 F.SPS RSBP	 T N s	 207
CRYSTAL	 UM	 7090 MAD	 RSB	 0 s BUR P S, GAMMA-RAY PHCTCFRACTION WELL 	 170
CRYSTAL	 UP	 7090 MAD	 RSB	 0 S OW/Pa, GAMMA-RAY PHOTOFRACTION SOLID	 169
CRYSTALLINE MATERIALS LASL 6600 F4	 Rsp	 TAsTop, THERMAL SCATTERING	 360
CRYSTALLINE SCATTERING KERNEL CALC	 GGA 7090 F2	 RS	 T A s SUMMIT,	 56
CSP1, SN x-SECTION LIBRARY TAPE p RERARATICK	 pw	 1604 F63	 PS	 L $	 194
CSP2A, SN X-SECTION LIBRARY TAPE p RERARATICN	 PH	 1604 F63	 RS	 L S	 193
CuRFIT, CURVE FITTING EXPERIMENTAL DATA PCINTS KAP'. 6600 F.ASC PSP 	 TVs	 43
CuR IE,DOSE,THUNDERHEAD, ExTERNAL.INTERNAL DCSE Al 	 7094 F.FAP RS PL T G A	 196
CURVE FITTINGRS	 62LASL 7094 F4	 T P s LASL LEAST SQUARES, GENERAL
CURvE FITTING	 BAPL 6600 F4	 Rsp	 TPSm0661,m0657,m0626, POLYNOMIAL 	 411
CURVE FITTING EXPERIMENTAL DATA POINTS KARL 6600 F.ASC RSP 	 TPSCuRF1T,	 43

CURVE PICT KAPL 6600 F • ASC RSP	 TPSSNEO, NONLINEAR ALGEBRAIC EON SCLN 	 364

CURVES LRL 7094 F2	 RS P	 p s ExPALS, LEAST SQUARES ExPCNENTIAL DECAY	 321
CvE	 360 F4	 RSP	 TDSCINCAS, NUCLEA R FUEL CYCLE COST AND ECCNCmICS 	 354

CYCLE ANALYSIS	 Al	 7094 F2	 RS PL T I $ CYCLOPS1, THERMODYNAMIC	 244

CYCLE ANALYSIS PARTIAL REFUEL	 GGA 7044 F4	 RSP	 TOSGARGOYLE, FUEL	 260
C YCLE ANALYSIS w/REFUELING 	 GGA 7044 F4	 RS P	 T 0 $ REVISED-GAO, FUEL	 223
CYCLE CALCULATIONS	 302GGA 1108 F4	 T r $ GAFFE, EQUILIBRIU M FUEL
C Y CLE COST ANALYSIS	 Al	 7090 F2	 RS P	 n s AIMFIRE. URANIU M FUEL	 55
CYCLE COST AND ECONOMICS (WE 	 360 F4	 RS p	 T D $ CINCAS, NUCLEAR FUEL 	 354
C YCLE COST AND ECONOMICS WARD 6600 F4 	 PSI,	 TDSCINCAS, NUCLEA R FUEL	 354

CYCLE CCST CALCULATION	 GGA 1108 F4	 RS P	 T 0 $ PwCOST, REACTOR FUEL	 441
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CYCLE
	 DATA

CYCLE COSTS PERFORMANCE DATA	 KF	 7090 F2	 PSBP	 r $ NPRFCCP, FUEL	 146
CYCLE COSTS PERFORMANCE DATA	 UEC 6600 F4	 RS P	 D $ NPRECCP, FUEL	 146
CYCLE COSTS PERFORMANCE STUCY 	 GGA 7044 F4	 RS P	 C I WAMPUM, FUEL	 224
CYCLE COSTS PERFORMANCE STUDY	 UFC 6600 F4	 RS P	 D $ WAMPUM, FUEL 	 224
CYCLE ECONCmICS UICS 360 F4 	 RS p CT C $ GEM, ANALYSIS OF NUCLEAR FUEL 	 576
CYCLE PARAMETERS FAST BREEDERS	 NED	 635 F4	 RS P	 C S RAPFu, FUEL	 372
CYCLCPS1, THERMODYNAMIC CYCLE ANALYSIS 	 Al	 7094 F2	 RS PL T I $	 244
CYGRO2, STRESS ANALYSIS CYL FUEL ELEMENT 	 BAPI 6600 F4	 RS	 T I S	 2E6
CYCR03, OXIOE FUEL ROD STRESS C DEFCRMATICN 	 9APL 6600 F4	 RS P	 T I $	 449
CYL	 CRNL 7090 F2	 Rsp	 1C$EOUIPOISE3, 2-0 2-GROUP DIFFUSICN SLAB 	 39
CYL CELL CODE AND TEMPEST COMBINATION Al 	 7090 F2	 RS P	 8 I PAM, S4	 1C8
CYT CELL CEDE, 1-0 1-GP 54 APPROXIMAT1CN 	 Al	 7090 F2	 RS	 B $ 54 53

8 $ S4CYL CELL CODE, 1-0 1-GP S4 APPROxImATICN	 CDC 1604 F63	 RS P	 53
CYL COOLANT INLET PLENUM DP	 360 F4	 RS P	 H $ PLENUM, FLOW 01ST. IN	 586
CYL FUEL ELEMENT	 BAPL 6600 F4	 RS	 T I $ CYGRO2, STRESS ANALYSIS 	 266
CYL FUEL ELEMENTS	 AEB	 360 F4	 RS P	 0 $ WELw1NG, MATERIAL BUCKLING	 362
CYL GGA 1108 F+BAL RS P	 T C $ GAZE2, 1-C MULTIGROUP DIFFUSION SLAB, SPH, 	 420
CYL LATTICE	 TVA	 360 F4	 RSPPLXCT B S LASER, SPECTRUM CALC WITH BuRNuP 	 249
CYL LATTICE	 wAPO 7094 FEEIAP RS PLX T B $ LASER, SPECTRUM CALC WITH AURKuP 	 249
CYL PW	 1604 F63	 RS	 7 C $ 2CXYL, 3-C MULTI-OP FLUX SYNTHESIS PROGRAM	 192
CYL SHELL BUCKLING COLLAPSE ANALYSTS 	 BAPL 6600 F4	 RS P	 T I $ BUSEIL,	 481
CYL SPHERE	 BNW 1107 F4	 RSP	 TCSHEN, 1-0 MULTI-GP DIFFUSION SLAB	 241
CIL SPHERE	 Al	 7090 F+FAR RS L 7 C $ FAI N . 1-C MULTI-GP CIFFUSION SLAB	 120
C y L SPHERE	 Al	 7090 F+FAR RS PL T C $ AIMS, 1-D MULTI-GP CIFFUSION SLAP	 29
CIL SPHERE	 CDC 1604 F63	 RS PL T C I 51m6, I-C MULTI-GP DIFFUSION SLAP 	 29
CYL SPHERE	 CDC 1604 F63	 RS PLX T C S FAIN, 1-0 MULTI-OP CIFFUSION SLAB	 120
CYL SPHERE	 OSUC 370 F4	 RS PL CT C $ AIMS, 1-12 MULTI-GP DIFFUSION SLAB 	 29
CYL SPHERE Al	 7090 FEEAP RS L T C $ ULCER, I-C MULTI-OP CIF FUSION SLAB	 118
CYL SPHERE ANL 3600 F36	 RSPXTCSMACHI, 1-0 MULTI-OP DIFFUSION SLAP	 262
CYL SPHERE PuRD 6500 F4	 RS PLX T C S mACH1. 1-C MULTI-GP CIFFUSION SLAB	 262
CYL SPHERE PW	 1604 LAO! RS P	 C $ mGDSN, 1-D MULTI-GP SN A P PROX SLAB	 211
CYL SPHERE UK-w 7090 F2	 RSP	 TCSw-DSN, 1-0 MULTI-GP SN APPRCX SLAB	 132
CYL SPHERE BHSC 360 F4	 RSP	 TCSFAIMOS, I-D MULTI-GP DIFFUSION SLAB	 120
CYL SPHERE GEOM Al	 7090 F2	 RS P	 J s GRACE2, GAMMA-RAY ATTENUATION	 46
CYL SPHERE GEON CDC 1604 F61	 RS P	 J s GRACE2, GAMMA-PAY ATTENUATICN 	 46
CYL, SPH ANC	 360 F4	 RSBP CT C $ mCKA, 1-r MULTIGROUP DIFFUSION SLAP, 	 5E2
CYLINDER	 ANL	 3600 F63	 RSBp	 T H $ ARGuS, TRANSIENT TEMPERATURE CALC	 152
CYLINDER	 ppC0 7040 F4	 RSP	 TCSTOPTC, 1-0 FEW-GP SN APPROXIMATION 	 148
CrANCER	 PPCO 7090 F2	 RS p	 T C $ TOPIC. 1-0 FEW-GP SN APPROXImATICK	 148
CYLINDER CDC 1604 F63 	 RS P	 T C $ 20GRAND, 2-C FEW-GROUP DIFFUSION SLAB	 40
CYLINDER ORNL 7090 F2	 RS P	 T C $ 200RANC, 2-C FEW-GROUP CIFFUSTCN SLAB 	 40
CYLINDER SLAB CDC 1604 F63 	 RS P	 T C $ EQUIPOISE3A, 2-0 2-GP DIFFUSION	 87
CYLINDER SLAB ORNL 7090 F2	 RS p	 T C $ EOUIPOISE3A, 2-C 2-GP DIFFUSION	 E7
CYLINDER SPHERE AEB	 360 F4	 Rs L TC$F1RE5, 1-0 AGE-DIFFUSION SLAB	 9
CYLINDER SPHERE Al	 7090 F2	 RSP	 TC$FOG, 1-0 FEW-GP DIFFUSION SLAB 	 28
CYLINDER SPHERE BC	 625 F4	 RS	 T C $ FOG, 1-P FEW-OP CIFFUSION SLAB	 28
CYLINDER SPHERE CDC 1604 F63	 FTSP	 TCSFOG, 1-0 FEW-GP DIFFUSION SLAB	 28
CYLINDRICAL PINS ANC	 360 F4	 RSBP CT J S ViEwPIN, viEw FACTOR CALc FOR	 569
CAC 7090 F2	 RSElp	 J s LIPRECANI, PC NEuTRCN PENETRATION CALCULATION 	 123
CACI, SN PERTURBATION CODE USING DTF4 FLUXES 	 LASL 6600 F4	 RS p	 N $	 455
nAFT1, LEAST SQUARES FIT FISSILE NUCLICE DATA BARL 6600 F4 	 RSP	 TPS	 327
CAPAGE IN METALS	 GEC	 635 FEFAP RSBP	 T 0 $ CASCADE,CLUSTER, RADIATION 	 419
DAmPET.PLOTFB,... ENDF/B VI PRCC eNL 6600e F4 	 RS	 I m s cHECKER,CRECT, 	 384
CANCOFF JR, MODERATOR SPACE CHORD 01ST FUNCT 	 AEG 7090 F2	 RS	 B s	 150
CATA	 wAPD 7600 F4	 RSp	 TBSETOT2, THERMAL LIBRARIES FROM ENDF/B 	 509
DATA	 KF	 7090 F2	 RSBP	 D $ N p RFCCP, FUEL CYCLE COSTS PERFORMANCE 	 146
CATA	 UEC 6600 F4	 RS p	 D $ N p RFCCP. FUEL CYCLE CCSTS PERFORMANCE 	 146
CATA	 NED	 635 F4	 RS P	 T 0 $ ExPN, ANALYSIS OF PULSED NEUTRON SCuRCE 	 258
DATA BA p L 6600 F4	 RSp	 TeSEPCCH, NEUTRON AGE CALCULATION OF ENDF/B 	 461
CATA BAPL 6600 F4	 RSP	 TPIDAFTI, LEAST SQUARES FIT FISSILE NUCLIDE 	 327
DATA D p	360 F4	 RS P XCT A $ FLANGE2(71-1), ENDF/B THERMAL SCATTERING	 368
DATA ORNL 360 F4	 RSP	 TBSRICE, PRIMARY RECOIL ATCm SPECTRA ENDF/B 	 453
CATA Al	 7094 F+MAP RS p	 A S CHAC, LEGENDRE COEF CALC FOR ANGULAR 01ST 	 215
DATA ANALYSIS	 ANC	 360 04	 RS PL CT m S ERRFST, I00A imp ISIINnIF ONE	 518
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DATA ANALYSIS	 CNEA	 360	 F4	 Rs	 P	 E	 $ TRIFIDO,	 PULSED NEUTRCN	 SOURCE
DATA ANALYSIS	 GEES	 1108	 F5	 RsP	 TCSCAGE,BIRC,SPEC,	 TIE-OF-FLIGHT

489
476

DATA CCNVERSION	 ANL	 360	 F4	 Rs	 P	 Cl	 m	 $ ETCE,	 ENOF/ p	TO mcPP2 350
DATA CCNVERSION	 APDA 3600	 ASAF4	 RSP	 TmsETOE,	 EN0F/R	 TO MCPP2 350
DATA FILE	 SERVICE	 ROUTINES ENDF	 TAPES	 BM_	 7090	 F+FAI,	PS	 P	 T	 m	 $ OFSp, 236
DATA CESV	 635	 F+Gm p RS	 P xCT B	 S ENORuN2, MutTIGROuP CONSTANTS FROM ENOF/B 501
DATA HEAT	 TRANSFER	 STUDY	 SLL	 6600	 F4	 RS	 p	 N	 s HEATmESH,	 GEOMETRICAL 434
DATA LASL	 6600	 F4	 FtSp	 TB8GLEN,	 GROUP CONSTANT CALC FROM TCR ouTpuT 361
DATA LIBRA R IES,	 MUFT4	 CP 5,	 GAmI	 OP	 2	 wAPO 6600	 BCD	 P	 LT2sETOG1 447
DATA LIBRARY	 LRL	 7094	 F+FA p	RS	 PL	 T	 m	 $	 ECSIL,	 EXPERIMENTAL	 NEUTRON 351
DATA MANAGEMENT,	 EDITING,	 C	 ANALYSIS	 BAPL	 6600	 F4	 pSP	 TmSSHLCG, 557
DATA POINTS KAPL 6600 	 F+ASC	 RS p	TPSCuREIT,	 CURVE	 FITTING EXPERIMENTAL 43
DATA PREPARATION	 FOR	 2-0	 DESIGN PROGRAMS	 LASL	 7090	 F+FA p	 p s p	 TLSCPC, 234
DATA	 p RCCESSING CODE	 ANL	 360	 F4	 RS	 T m	 $ RiGEL,	 EN0F/8	 v3 571
DATA PROCESSING	 MODULE	 ANL	 360	 F4	 Rs0p	 CT L	 S	 ARC-NuI002,	 BCC	 INPUT 533
DATA RECUCTION	 ANL	 3600	 F63	 RSBP	 0	 $ CCINC,	 CCINCID F NCE	 COUNTING 248
DATA STCPAGE,	 RETRIEVAL,	 AND DISPLAY	 DP	 360	 F+BAL	 S	 T	 m	 $ JOSHUA, 4s0
DATA SYSTEM	 KAPL	 6600	 F+COM RSB	 T	 M $ DATATRAN,	 MCCULAR PROGRA NMINC AND 386
DATA TAPES	 GGA	 1108	 PIN	 R	 LT28	 ZPR-III	 ASSEMBLY	 48 GAFGAR	 ENDF/R 356
DATA	 (JILL	 360	 F4	 RS	 P	 A	 S	 CODILLI,	 LEAST	 SQUARES	 ANALYSIS RESONANCE 347
CATATRAN UTILITY	 MODULES,	 2-0	 •	 I-D PLOTTING	 ((APL	 6600	 F.ASC	 PS	 P	 T P	 S 407
DATATRAN 2-0 GEOMETRY	 INPUT,	 PRE P ARATION,	 EDIT	 KAPL	 6600	 F+Asc Rs p	YLS 406
DATATRAN,	 MODULAR	 PROGRAMMING	 AND DATA	 SYSTE M	((AFL	 6600	 F.CCM RSR	 T M	 I 386
CPU,	 RESONANCE	 INTEGRAL	 HEX	 CELL	 BAPL	 6600	 F+As(	 RspxTBsRFS02,RESQ0, 285
ORLFIT1,	 LEAST	 SQUARES	 TRANSMUTATICN	 ANALYSIS	 ONML	 1108	 F5	 PSP	 TDS 456
OOP,	 2-0 FEW-GP DIFFUSION BuRNuP Pt GEOMETRY 	 GGA	 7090	 F+FA p RS/so	 T	 0	 s 99
DECAY	 BNw	 1108	 F5	 RSepL	 T	 0	 s	 ISOGEN,	 PADIONuCLIDE	 GENFRATIIEN	 AND 367
OFCA y CHAIN ANALYSIS	 CRNL	 1604	 F63	 RS	 p	 0	 $	 ISOCRUNCH,	 REACTION 180
CECAY CHAIN ANALYSIS	 ORNL	 TOSO	 F2RSBP	 0 S	 ISCCRUNCH,	 REACTION 180
DECAY CHAINS	 GEC	 635	 F4	 RSPP	 C	 $	 CHAINS,	 ANALYCIS Or	 RAninACTIvE 418
DECAY CURVES LRL	 7094	 F2	 RS	 P	 p	 $	 ExPALS,	 LEAST	 SQuAmES	 EXPONENTIAL 321
DECAY	 ORNL	 1604	 F63	 RS P	 0	 S	 ISOTOPES,	 MAXIMUM	 YIELD FROM REACTIEN cp 179
DEFLECTION CALCULATION PARALLEL	 eFAmS	 ANL	 3600	 F36	 SRp	 I	 1	 80142, 385
CFELECTIoN	 STRESS	 STUD ,/ p A p L	 6600	 F+COM	 RS	 P	 T	 I	 $	 GAPL3,	 IN F LASTIO	 LARGE 397
DEFCRmATICN	 BAPL	 6600	 F4	 P5	 0	 T	 I	 s C y GP03,	 OXIDE	 FUEL p nn	 STRESS C 449
DEFORMATION	 PAN_	 6600	 F4	 RS	 p	 T	 I	 $	 PELEN,	 FUEL	 PELLET	 TE M PERATURE	 C 558
DENSITIES	 BNw	 1108	 F5	 pSP8TF$ N01Sv1,	 uTo-	 AND CROSS-SPECTRAL 488
DENSITIES	 BNw	 7090	 F4	 pSp	 TF1NOISY1,	 AUTO-	 AND CROSS-SPECTRAL 488
DENSITY CALC	 Al	 7094	 F4. FAP RS	 PL	 T	 R	 S	 TYCHF3,	 mONTE CARLE SLOWING-DOWN 149
CERLFTION	 Al	 360	 F4	 RSRPxTDASI22LE,	 1-0 muLTIGRORFP DIFFUSION 58
DEPLETION	 Al	 709)	 F2	 ps	 L	 T	 0	 S	 SIZZLE,	 1-r MuLTIGP OUP	 DIFFUSION !8
DE P LETION	 CDC	 1604	 F63	 RS	 L	 InSSIZZLF.	 1-0	 muITIGROuP rTFFUSICN 58
DEPLETION	 KAPL 6600	 F4	 RS	 P	 T	 0	 1	 30xT,0E P 3,	 3-0	 XENON	 TRANSIENT E 477

DE P LETION	 LASL	 7030	 F4	 PS	 P	 T	 0	 S	 DTF-Pu P N.	 I-C mULTI-G P CTE4 WITH 269
CE P LETION	 ANC	 360E	 F+RAL	 Rs	 p	 xcT	 0	 $	 P007,	 1,2 OR	 3-r	 FEw-GP DIFFUSION 275
DEPLFTIoN	 ANL	 3600	 F4	 PSPP	 T	 D	 S 20e,	 2-r MULTIGROuP DIFFUSION AND 325
CEPLET ION	 BAPL	 66004	 F.ASC	 RS	 P	 T 0	 s	 P007,	 1,2	 OR	 3-C	 FEW-G P CIFFUSICN 775
DEPLETICN	 BAPL 6600C	 F.ASC	 RSP	 TOSPDOT,	 1 1 2 OR	 3-0 FEW-GP DIFFUSION 275
DEPLETION	 RCS	 66000 F+ASC	 R	 P	 T 0	 $	 P0C7,	 1,2 OR	 3-r	 FEW-CD DIFFUSION 275
DE P LFTION	 RNW	 1108	 F4	 RS P	 T 0	 s	 2011,	 2-0	 muLT1G p cuP D IF F USION	 AND 325
DE P LETION	 Bw	 6600e	 F+AsC	 Rs	 P	 T	 0	 1	 P007,	 1,2 OR	 3-C	 FEW-G P DIFFUSION 275
CFP LETIDN	 IBM	 360A	 F+RAL	 RS	 P	 T 0	 s	 P005,	 2-0 FEW-GROUP DIFFUSION AND 336
DE P LETION	 JNC	 1108	 F5	 Rs	 Lx T 8	 $	 LEnPAPC,	 SPECTRA	 CALCULATION WITH 279
D EPLE T ION	 LASL 6600	 F4	 PS	 P	 T	 0 S 200,	 2-0 muLTIGROUP DIFFUSION AND 325
CFPLETION	 MIT	 360R	 F+PAL	 RSBP	 T D	 S P005,	 2-0 FEW-GPruP DIFFUSION AND 336
DEPLFTICN	 wAPD	 360	 F4	 Rs PLX T R	 1 LEOPARr,	 SPECTRA CALCULATION WITH 279
C E PLETION	 GGA	 7044	 F4	 RSP	 TOSRELCAO-FEVER,	 1-r	 FEW-GP DIFFUSION 221
D E P IETICN CODE	 ORNL	 7090	 F+FA P RS	 P	 T	 C	 S	 ASSAULT,	 2-0 MULTI-G P DIFFUSION 240

DEPLETION FISSION	 PRODUCT	 PA P L	 6600	 F4	 Ps	 P	 0	 S	 CINDEP,m0102,	 POINT 313
OrP LETIrN	 FISSION	 PRODUCT	 ol p	360	 F+RAL RSP	 TOSCINDFR,M0102,	 POINT 313
DEP LETION GGA	 1108	 F4	 RSP	 10SEEVER7,	 I - C MULTICP OU P DIFFUSION AND 318
DE P LETION GGA	 1108	 F4	 Rsp	 TnsGADGE,	 2-C	 FEW-GP HEX GEO N OIFFUSIDN 339
DEP LETION mULTIGP	 ORNL	 360G	 F 4	 RSP	 TKSCITATION,	 1,2,3-0 nIFFUSick 387
DE P LETION NED	 635	 F+GmP RsP	 TDSSyN,	 2C SYNTHESIS	 NULTIGP	0IFEC1GP 4K5
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DIFFUSION

CEPLET1CN PROGRAM ANC 	 360 F4	 RsBP CT 0 S DWARF, 1-0 FEW-GP DIFFUSION	 579
DEPLETICN PROGRAM GGA 7090 F2 	 RSB	 T 0 $ FEVER, 1-0 FEW-GP DIFFUSION	 117
0EP3, 3-0 XENON TRANSIENT & DEPLETION 	 KARL 6600 F4	 RS p	 1 0 S 3DXT,	 477
DESIGN	 liNw 1108 F5	 RSP	 THsRERP, THERNAL-HYDRAULIC WATER REACTOR	 483
DESIGN & SURVEY STUDY Bw 	 6600 F+com Rs p xTcsFARED, 1-C FAST REACTOR	 427
DESIGN CRITERIA COSTS GGA 7044 F4	 RS P	 T D s STmGEN, STEAM GENERATOR 	 227
DESIGN muLTIGROuP SLAB GECNETR y 	ANL 3600 F63	 RSBPL T J S MAC, SHIELD	 143
DESIGN MULTIGROUR SLAB GEOMETRY	 BNW 7050 F2	 RsepL T J s PAC, SI-IELD	 143
DESIGN OPTIMIZATION 	 Al	 7090 F2	 RS	 1 $ CROCK, SPACE POWER PLANT 	 112
DESIGN OPTIMIZATION	 Al	 7090 F2	 RS	 I $ SHOCK, SPACE POWER PLANT	 114
DESIGN PROGRAMS LASL 7050 F+FAP Rs P	 1 L s DPC, DATA PREPARATION FCR 2-C 	 234
DESIGN STUDY	 pw	 1604 F63	 RS P	 1 1 s Pl y , CENTRIFUGAL Pu p ', IMPELLER	 187
DESIGN STUDY GGA 7044 F4	 RS p	 I S GAZELLE5, GAS-COOLED COPE THERMAL 	 232
DESIGN SYSTEM	 Al	 360 F4	 RSBP	 I K s THREDES. 1-0 FEW-GP DIFFUSION	 273
DESIGN SYSTEM LASL 6600 F+CCP RS P	 T P S LENSCES, NONLINEAR LEAST SO LENS	 602
DESK CALCULATOR FORM SHEET DP PACKAGE	 KARL 6600 F+ASC RSP	 TPSDOGGy,	 428
DETECTDR EFFICIENCY DISK SOURCE 	 um	 7090 MAD	 RS0	 0 S BuRP2,	 165
DETECTOR EFFICIENCY POINT SOURCE 	 UP	 7090 MAC	 RSB	 0 S BM'',	 164
DETECTOR EFFICIENCY POINT SOURCE	 up	 7050 PAD	 RSB	 0 S BURP3,	 166
DFSR, DATA FILE SERVICE ROUTINES ENDF TAPES 	 BNL	 7090 F+FAP RS P	 T m S	 236
DIELECTRICS SLA 6600 F4	 RS P	 v S FFEARS, LAPLACE EQUATION ISOTROPIC	 577
CIFECIGP DEPLETION NED 	 635 8+Gm p RS p 	TDSSYN. 20 SYNTHESIS muLTIG p 	495
DIFF EONS	 CRNL 6600 F4	 Rs p	 p s FCRSIM, SOLN OF SYSTEM OF ORDINARY	 514
DIFFERENTIAL EON SYSTEM SOLVER LLL 6600 F4 	 RS p	 p s GEAR, ORDINARY	 552
DIFFERENTIAL EONS. SOLUTION KARL 6600 F+ASC RS P	 T P S LIZARD, NONLINEAR	 445
DIFFRACTION MODEL ELASTIC SCAT x-SEC 	 BNL 6600 F4	 RS P	 A s BESF1T,	 524
DIFFRACTION POWDER PATTERN INDEXING LASL 6600 F+com p si)	 TosINDx, KRA y 	609
DIFFUSION	 ANL	 360 F4	 RS p	 F s TwIGGLE, 2-C 2-GP SPACE-TIME 	 338
DIFFUSION	 UMCC 360 F4	 psp	 1 csvARI-OU1R, TIME-DEP 2-0 MULTI-OP 	 212
DIFFuSTCN	 wANL 6600 F4	 Rsp	 TclvARI-OUIR, TIME-DEP 2-P MULTI-OP	 212
DIFFUSION + LIB	 Al	 360 F4	 RsppLx T C s CAESAR4,LIELST, 1-D MULTI-GP 	 270
CIFFuSIONEBuRNUP xY, RZ GGA 1108 F+BAL RS p 	TDsBUO2, 2-0 PULTIGRcu p 	438
DIFFUSION E SN THEORY	 NEC , 635 F4	 Rsp	 TC$C0T208, 2-0 MuLTTGRou p 	459
DIFFUSION ABSORPTION REMOVAL X-SECS BAPL 6600 F4 	 Rs	 I e s m0807, 2-0	 280
DIFFUSION AND DEPLETION	 ANL 3600 F4	 RSIlp	 T D $ 20e, 2-0 RIATIGROuR	 325
DIFFUSION AND DEPLETION	 0Nw 1108 F4	 Rs p	 T 0 $ 218. 2-0 mULTIGROu p 	325
DIFFUSION AND DEPLETION	 IBM	 3604 F+RAL RS P	 T D $ P005, 2-C FEW-GROUP	 336
DIFFuSICN AND DEPLETION	 Last_ 6600 84	 RS p	 T D s 2PB, 2-0 muLTIGRouP	 325
DIFFUSION AND DEPLETION	 MIT	 3608 F+BAL RS88	 T r S P105, 2-C FEW-GROUP 	 336
DIFFUSION AND DEPLETION GGA 1108 F4	 Rsp	 TDsFEVER7, 1-0 PuLTIGRou p 	318
DIFFUSION BURNuP ANALYSIS ANL 	 360 F4	 Rs P CT D S 318, 3-0 muLTIGRou p 	567
DIFFUSION BuRNu p ANALYSIS HEDL 1108 F4	 Rs p	 1 0 $ 308, 3-0 PuLTIGRcu p 	567
DIFFuS1CN BURNuP REFUELING HISTORY LASE 6600 F4	 RSP	 TDSPHEKIA, 20	 454
DIFFUSION BURNUP RZ GECmETR y 	GGA 7090 F+FAR Rs p o 	 T C S 0CR, 2-n FEW-GP	 55
DIFFUSION CALC	 KAPL 6600 F4	 RS P	 F $ RALMZEIT, 1-0 TI m E-DEPENDENT	 352
DIFFuSICN CALC HEX-Z MESH	 GGA 1108 F4	 RSP	 TCsGATT, 3-n FEW-OP	 380
DIFFUSION CYLINDER SLAB CDC 1604 F63 	 RS P	 T C $ FOuIPOISE3A, 2-C 2-OP 	 87
DIFFUSION CYLINDER SLAB oRNL 7090 F2	 Rsp	 TCsEOUIPOISF3A. 2-0 2-GP	 87
DIFFUSION DEPLETION	 Al	 360 E4	 RSBIAKTCSSIZZLE, 1-0 NULTIGROUP	 58
DIFFUSION DEPLETION 	 Al	 7050 F2	 RS L T 0 $ SIZZLE. 1-0 muLT1GRcu p 	58
DIFFuSICN DEPLETION	 CDC 1604 F63	 PS L TrsSIZZLE, 1-0 MuLTIGRou p 	58
DIFFUSION DEPLETION	 ANC	 360E F+PAL RS P xCT C s P107, 1,2 DR 3-0 FEW-OP	 275
DIFFUSION DEPLETION 	 BAPL 66004 F+ASC RSP	 11 Sp007, 1,2 011 3-n FEW-OF	 275
DIFFUSION DEPLETION	 BAPL 6600C F+ASC RSP	 1C5 P107, 1,2 OR 3-0 FFw-GP	 275
DIFFUSION DEPLETION	 BCS 66000 F+ASC R B	 T n $ P007, 1,2 OR 3-n FEW-OP	 275
DIFFuSICN DEPLETION	 Bw	 6600p F+ASC RSP	 105 P007. 1,2 PR 3-0 FEW-OP	 275
DIFFUSION DEPLETION	 GGA 7044 84	 Rs p	 1 0 s RELCAC-FEVER, 1-0 FEW-OP	 221
DIFFUSION DEPLETION CODE ORM_ 7050 F+FAR RS p	 7 0 $ ASSAULT, 2-0 MULTI-GP 	 240
DIFFUSICN DEPLETION GGA 110P F4	 Rs •p	T C $ GAUGE, 2-C FEW-OP HER GEom	 339
DIFFUSION DEPLETION mULTIGP ORNL 3600 F4 	 RSP	 TKSCITATION, I.2,3-0	 387
DIFFUSION DEPLETION PROGRAM ANC 	 360 F4	 pspp CT D $ DWARF, I-D FEW-OP	 579
DIFFUSION DEPLETION PROGRAM GGA 7090 F2 	 RSp	 T r s FEVER, 1 -9 FEW -CP	 117
DIFFUSICN DESIGN SYSfEm	 Al	 360 F4	 Rssip	 T K S THREDES, 1-n FEW-OP	 273
DIFFUSION FAST X-SECTICN GENERATION 	 PNw 1108 F4	 RsPxTBsiDx, 1-0	 314
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DOCUMENT

CIFFUSICN FEEDBACK BAPL 6600 F4	 RSP	 TFSTWIGL, 2-0 2-GP SPACE-TIME 	 338
DIFFUSION FFEDBACK BNL 6600 F4	 RSP	 TFSNOAH, 1-0 CNE-GP SPACF-TIMF 	 405
IIFFuStoN nGA 1108 F4	 RSP	 TFSGAKIN, I-C muirtGRouP TI m E-CEPENDENT	 310
DIFFUSI ON POWER 01ST SEARCH GGA 7044 r 4	 RSP	 TCSGASP2, 1-0 FEW-GP	 220
DIF F USI ON PROGkAM	 AAEC 360 F+PAL RS P	 T C $ CRAM, 1-C AND 2-0 MULTI-GP	 103
DIFFUSION PROGRAM	 ORNL 7090 F.FAP RSP	 TCSEXTERMINATOP, 2-C MULTI-GP 	 156
CIFFUSI CK PROGRAM	 UK-R 7090 F.FAP RSRPL T C I CRAM, 1-C AND 2-0 MULTI-GP 	 t03
DIFFUSION PROGRAM BC	 625 F4	 RS	 T C S EXTERMINATOR2, 2-0 MULTI-GP	 156
D1FFUSICN PROGPAm CE	 6600 F4	 PSP	 TCSEXTERMINATOR2, 2-0 MULTI-GP	 156
DIFFUSION PROGRAM ORNL 360 F4 	 RS P	 T C $ EXTERmINATOR2, 2-0 MULTI-GP 	 1!.6
DIFFUSION SLAB CYL 	 URN!. 70S0 F2	 RSP	 1 CSEQUIFTISE3, 2-C 2-GRCUP 	 39
DIFFUSION SLAB CYL SPHERE	 PNW	 1107 F4	 RSP	 TCSHFN, 1-D MUL T I-GP	 241
DIFFUSION SLAB CYL SPHERF 	 Al	 7090 F.FAP RS L TCSFAIM, 1-0 MUL T I-GP	 120
DIFFUSION SLAB CYL SPHERE 	 Al	 7C90 F.FAP RS PL T C S Alm6, 1-0 MULTI-GP	 29
IIFFUSICN SLAB CYL SPHERE	 cnc 1604 F63	 RS PL T C S Al m 6, 1-0 MULTI-GP	 29
DIFFUSION SLAB CYL SPHERE	 COT 1604 F63	 RS FIX T C S FAIN, 1-C MULTI-GP	 120
CIFFUSION SLAB CYL SPHERF	 OSUC 370 F4	 RS PL CT C $ AIm6, 1-fl mULTI-CP	 29
DIFFUSION SLAB CYL SPHERE Al 	 7090 F•FAP Rs L TCSULCER. 1-0 mULTI-GP	 118
DIFFUSION SLAB CYL SPHERE ANL 	 3600 F36	 PSPXTCSMACHI, 1-0 mULTI-GP	 262
DIFFUSION SLAB CYL SPHERF PURC 6500 F4	 RS PLX 1 C S mACHI, 1-0 MULTI-GP	 262
DIFFUSION SLAB CYL SPHERF RHSC 360 F4	 RS P	 T C $ FAImOS, 1-C MULTI-GP	 120
DIFFUSION SLAB CYLINDER COT 1604 F63	 RS P	 T C S 20GPAND, 2-D FEW-GROUP	 40
DIFFUSION SLAB CYLINDER CPNL 7090 F2	 RS P	 1 c $ 20GPANC, 2-0 FEW-GROUP	 40
DIFFUSION SLAB CYLINDER SPHERF Al	 7090 F2	 RS P	 T C $ FCC, 1-fl FFW-GP	 28
CIFFUSICN SLAB CYLINDER SPHERE PC 	 625 F4	 RS	 T C S FOG, 1-0 F EW-GP	 28
DIFFUSION SLAB CYLINDER SPHERE CDC 1604 F63	 RS P	 T C $ FOG, 1 -n FEW-GP	 28
DIFFUSION SLAB, CYL, SPH ANT	 360 F4	 PSBP CT C S MONA, 1-0 MULTIGRCUP	 582
DIFFUSICN SLAB, SPH, CYL GGA 11OR F.RAL RSP	 1 CSGAZE2. I-0 MULTIGROuP	 430
DIFFUSION SYNTHESIS CALC 	 NED	 635 F4	 RS PL 1 C $ etsr$J, 2 - r MULTI-GP	 287
CIFFUS ION SYNTHESIS CALC 	 NED 1108 F4	 PS P	 T C $ RISYN, 2 -n muol -6F, 	 287
DIFFUSICN TEMP COEF CALC 	 GGA 7044 F4	 RSP	 TCSTENCO, 1-0 FEw-GP	 225
ciFFustoN TRIANGULAR MESH GGA	 1100 FOIAL RSP	 TCSGAmTPI, 2 -r PULTIGP	 401
DIFFUSION XY RZ GEOMETRY GG A 1108 F.BAL RSP	 1 CSGAMBLE5, 2-n mmi -Go	 222
DIFFUSION xY RZ GEOMETRY GGA 7044 F.mAP PSBP	 I C S GAMELE4. 2-D MULTI-GP	 222
CIFFUS ION XY RZ RIM	 wANL 7094 Cl,	 RSPXTCSVARI-0u1R3, 2-0 MULTI-GP	 264
DIFFUSION XYZ GEOMETRY CDC 1604 F63	 RSP	 TCSWHIRLAWAV, 3-0 2-GROUP	 32
DIFFUSION XYZ GEOMETRY URN!. 70 r 0 F2	 PS P	 T C $ wHIRLAwAY, 3-C 2-GROUP	 32
DIFFUSION XYZ R-THETA-Z	 LASL 6600 F4	 RS P	 T C'S MKT, 3-0 mUL T 1GRCUP	 463
DIFFUSION 3-GEOm	 BAPL 6600 F4	 RS P	 T F $ WIGL2, I-C 2-GP SPACE-TIME	 274
DIFFUSION 3-GEOM	 GGA	 1108 F4	 RS P	 1 F S NIGL2, 1-0 2-GP SPACE-TIME	 274
DIFFUSICN.BURNUP TRI -MESH GGA 1108 F.BAL RSP 	 TDSBUGTPI. 2 -0 MULTIGP	 439

DISASSEMBLY	 ANL	 360 F4	 RS P XCT P S VENUS, 2-0 LmFOP POwFP EXCU R SION	 511
DISCHARGE STUDY	 HEDL 1108 F5	 RS P	 7 R S TCPLYP2, POWER PLANT THERMAL	 599

DISCRETE ORDINATE CALC 	 AT	 7090	 F2	 RS PLX T C $ CTF2, I-D MULTI-GP	 151

DISCRETE ORDINATE CALC	 AI360 F4	 RSBPLX T C S ANISN, I-C MULTI-GP	 151

DISCRETE CRDINATE CALC	 UNC 1604 F63	 RS PL T C S OTF, 1-0 mULTIGROuP	 144

DISCRETE ORDINATE CALL ANL 3600 F36 	 PSP	 1 CSSNARG-10, 1-C MULTI-GP	 288

DISCRETE ORDINATE CODEGGA	 1108 F5	 RS P	 T C S 20F, 2-0 MULTI-GP	 173
DISCRETE ORDINATE CODE 	 UNC 1604 F63	 RS	 C S 20F, 2-0 MULTI-GP	 173

DISCRETE ORDINATE MULT1GROUP CONSTANTS CPA'. 360 F4	 PS PLX I 0 S XSORN,	 393
D ISCRETE ORCINATE PROGRAM	 ANL	 360 F+RAL RSP	 TCSOTF4, 1-0 MULTI-GP	 209
D ISCRETE ORDINATE PROGRA M	 PC	 625 FkmAP RSP	 TCSOTF4, 1-0 MULTI-GP	 209

D ISCRETE ORDINATE PROGRAM	 LASL 6600 F4	 RSP	 TCSCTF4. 1-0 MULTI-GP	 209

DISCRETE ORDINATE PROGRAM 	 LASL 7030 F4	 RSP	 TCSDTF4, 1-0 MUL T I-GP	 209

DISCRETE ORDINATE PROGRAM 	 LER 7094 F4	 PSP	 TCSCTF4, 1-0 MULTI-GP	 209

DI SC R ETE ORCINATE PROGRAM LER 70S0 FO4AP RS P	 T C $ TOSN, 2-0 mLLTIGROU P	312

DISCRETE ORDINATES SLAB GEO METRY EARL 6600 F4	 RSP	 TCSOF21, FEW-GP	 358

D ISCRETE-ELEMENT ANALYSIS THIN SHELLS MIT	 360 F4	 RSP	 TISSABOR4,	 402

DISK SOURCE	 UM	 7090 MAD	 RSB	 0 $ BURP2, DETECTOR EFFICIENCY 	 165

DISPER, AEROSOL PARTICLE TRANSPORT STUDYG S	 554

	

RFC 3600 F36	 PS P

DISPLAY	 CP	 360 F+BAL S	 T M $ JOSHUA, DATA STCRAGE, RETRIEVAL, AND 	 490

DIS SIMILAR MEDIA TLD CORRECTION CALC AI 0 F4	 RSP	 TOSRESPOND,	 566

CLC-28 LIBRARY GROUP COLLAPSING APRF 660C r'1,	 RS	 0 $ APRFX1, 99-GP	 466
403DOCUMENT INFORMATION SYSTEM	 KARL 6600 F	 R P	 T M $ TIGIR2, MODULAR
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DOGGY
	 OYNC1

lOGGY, DESK CALCULATOR FORM SHEET OR PACKAGE	 KAPL 6600 F+ASC RS P 	 r p $	 428
CCPIE, RESOLVED RESONANCE X-SECTION CALC 	 NEr 2000 F2	 RS P	 A $	 177
DOPPLER EFFECTS	 NED 2000 F2	 RS P	 B $ SPARTA, SPATIALLY-AV E RAGED	 178
COS-MFT REMOTE WORKSTATION PKG	 ANL	 360 F+ASM PSB	 CT P $ WSP-HASP/OCS,	 541
DOS, NEUTRCN FLUX-DOSIMETER ACTIVITY RELATION DEC 	 635 F4	 RSRP	 0 $	 423
DOSE	 PGE	 360 F4	 RS P CT G $ EMERALD, PW R PLANT RADIATION RELEASE C	 546
DOSE Al	 7094 F+EAP RS PL T G $ CURIF,DOSE,THUNDERHEAD, EXTERNAL+INTERNAL 	 196
DOSE CALC	 Al	 7094 F+EAP RS P	 J S SHOE, SHIELD WEIGHT OPTIMIZATION 	 197
DOSE CALC GGA 1108 F4	 RS	 T G S GACOSE,OCSET, HTGR ACCIDENT ANALYSIS 	 261
DOSE INTEGRALS	 OP	 360 F4	 RS P	 G $ EGAD, CALC OF EXTERNAL GAMMA	 600
DOSE RATE CALCULATION SNAP GEOMETRY	 Al	 7090 F2	 RS P	 J i RATRAP,	 141
DOSE RATE CALCULATION SNAP GEOMETRY Al 	 7050 F2	 RS	 J S mORTIMER,	 142
OCSE RATE FROM A CLOUD	 AT	 7090 F2	 RS P	 G $ awn, GAMMA-RAY	 47
00SF RATE FROM A CLOUD	 CDC 1604 F63	 RS P	 G $ CLOUO, GA M MA-RAY	 47
CCSE RATE FROM A CLOUD 	 OP	 360 F4	 RS P	 G t amp , GAMMA-RAY	 47
DOSE RATE FROM SNAP SHIELD LEAKAGE 	 Al	 7090 F2	 RS	 J $ FARSE1A,	 SI
COSE,THUNDERHEAD, EXTERNAL+INTERNAL DOSE Al 	 7054 F+FAP RS PL I G $ CURIE,	 196
OCSET, HTGR ACCIDENT ANALYSIS DOSE CALC GGA 	 1108 F4	 RS	 T G $ GADOSE,	 261
001208, 2-0 MULTIGROUP DIFFUSION & SN THFCRY	 NEC	 635 F4	 RSP	 TCS	 459
DOUBLE SN APPROX	 BNW 7090 A.m.° RSRP	 T C $ GE-HAPO-S13, 1-0 MULTI-GP	 75
DOUBLE SN APPROX SLAB GECM PPCC 7090 F2 	 RS P	 C $ M IST, 1-0 FEW-GP SN	 59
OP	 360 BCD	 R	 LX T Z $ THERMOS LIBRARY, 30-GP ENDF/P SCAT KERNELS 	 543
OP	 360 F+BAL S	 T M S JOSHUA, DATA STORAGE, RETRIEVAL, AND DISPLAY	 490
OP	 360 F+BAL S	 XTBSRAHAP, JCSFUA SYSTEM LATTICE PHYSICS MODULES	 536
OP	 360 F+BAL AS P	 T 0 $ cIninER00102, POINT DEPLETION FISSICN PRODUCT 	 313
OP	 360 F+BAL RS P XCT P $ HAMMFR,LITHE,HELP, CRITICAL ANALYSIS SYSTEM	 277
OP	 360 F4	 RS P	 G S CLOUD, GAMMA- R AY DC-SE RATE FFCM A CLOUC	 47
OP	 360 F4	 RS P	 G $ EGAD, CALC OF EXTERNAL GAMMA DOSE INTEGRALS	 600
OP	 360 F4	 AS P	 G S INTEGONSPEC, MARKCV SIMULATION OF REACTOR OPN	 590
OP	 360 F4	 RS P	 H $ PLENUM, FLOW 01ST. IN CYL COOLANT INLET PLENUM 	 586
OP	 360 F4	 RS P xCT A $ FLANGE2171-11, ENDF/P THERMAL SCAT T ERING DATA	 368
OP	 3608 F4	 RSRP CT C $ HERFSY3, 2-C HETERCGENECUS REACTOR CALCULATION 	 136
OP PACKAGE	 KARL 6600 F+ASC RS P	 T P $ DOGGY, DESK CALCULATOR FORM SHEET	 428
DP PURCHASE VERSUS LEASE ANALYSIS	 SLA	 360 CCPCL RSBP CT M $ BECOM, AEC 	 5e9
OP PURCHASE VERSUS LEASE ANALYSIS 	 SLA 1108 COBOL RS P	 m $ BECOM, AEC	 589
CPC, DATA PREPARATION FOR 2-0 DESIGN PROGRAMS LASL 7090 F+EAP RSP 	 TLS	 234
DRAFTING TOOL TO PLOT PLANE STRUCTURES	 EAPL 6600 F4	 PSP	 TL$BL47,	 373
CSN OUTPUT PW	 1604 LAG1 RS P	 N $ OTX, EFFECTIVE X-SECTION CALC FROM 	 210
OSN TDC	 PW	 1604 F63	 RS P	 L S SNC, CALCULATION OF SN CONSTANTS FOR	 189
DTF-BURN, 1-0 MULTI-GP DTF4 WITH DEPLETION 	 LASL 7030 F4	 RSP	 TOS	 269
CTF, 1 -0 MULTIGROUP DISCRETE ORDINATE CALC 	 UNC 1604 F63	 RS PL T C $	 144
OTE2, 1-0 M ULTI-GP DISCRETE ORDINATE CALC	 Al	 7090 12	 RS PLX T C $	 151
CTF4 CROSS SECTIONS	 LASL 6600 F4	 RS P	 N $ LARCA, FLUX-WEIGH T ING OF	 409
OTF4 FLUXES	 LASL 6600 F4	 RS P	 N $ DACI, SN PERTURBATION CCDE USING	 455
DTE4 WITH DEPLETION	 LASL 7030 F4	 RS P	 T C $ CTF-BURN, 1-C MULTI-GP 	 269
DIP'., 1-0 MULTI-GP DISCRETE ORDINATE PROGRAM 	 ANL	 360 F+BAL RSP	 TC$	 209
DTF4, 1-0 MULTI-GP DISCRETE ORDINATE PROGRAM 	 BC	 625 F+MAP PSP	 TC$	 209
DIP'., 1-D MULTI-OP DISCRETE ORDINATE PROGRAM	 LASL 6600 F4	 RSP	 TC$	 209
OTF4, 1-C MULTI-GP DISCRETE ORDINATE PROGRAM	 LASL 7030 F4	 RSP	 TC$	 209
OFF'., 1-0 MULTI-GP DISCRETE ORDINATE PROGRAM 	 LER 7094 14	 RSP	 TCS	 209
OTX, EFFECTIVE X-SECTION ceic FROM DSN OUTPUT PW	 1604 LAG1 RS P	 N S	 210
DUCC 635 F4	 RS	 G $ ANVENT, LOCA ANALYSIS DUKE POWER MCGUIRE UNITS 	 529
DUKE POWER MCGUIRE UNITS DUCO 635 F4	 RS	 G $ ANVENT, LOCA ANALYSIS	 529
0UZ2, 2-0 AXISYMMETRIC & PLANE ELASTIC-PLASTIC BAPL 6600 F+COM RS P 	 T I $	 503
DWARF, 1-D FEW-GP DIFFUSION DEPLETICN PRCCRAM AND	 360 F4	 RSRP CT 0 S	 579
CYNAM, DYNAMIC ANALYSIS BOILING FLOW STEAM	 GGA 1108 F4	 RSP	 THS	 440
DYNAMIC ANALYSIS BOILING FLOW STEAM 	 GGA 1108 F4	 RSP	 THSDYNAM,	 440
DYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS BAPL 6600 14 	 RS P	 T 1 S M0552,	 283
DYNAMIC ANALYSIS OF THIN SHELLS	 SLA 6600 F4	 RS P	 T I $ SLACE-C,	 581
DYNAMIC RESPONSE OF ELASTIC STRUCTURES BAPL 6600 F4	 RSP	 TISFUGIT,	 537
DYNAMIC STRUCTURAL ANALYSIS 	 ' ANC	 360 F4	 RSOP CT I $ STRAP, STATIC C 	 539
DYNAMICS	 Al	 360 F+BAL RS P	 T E $ AIROS2A, SIMULATION OF REACTOR	 326
DYNAMICS	 BAPL 6600 F4	 RS P	 T I $ 80266, LINEAR ELASTIC STRUCTURAL 	 383
CYNC1, PHOTOMULTIPLIER ELECTRON DISTRIBUTION 	 ANL	 360 F4	 RS P	 0 5	 464
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CYNC I	 ENDF/B

oymol, PHOTDIUL TI PLI ER ELECTRO N DI STR I PUT ICN	 KAPL 6600 F4	 RS P	 0 $
ECC	 BCL 6400 F4	 PS P X T G $ mUCHA I,MUCHA2, MULTIPLE CHANNEL ANALYSTS
ECCSA4r LCSS-OF -COOL ANT C EMERGENCY COOLING	 BCL 6400 F4	 PSP	 TGS
ECONOMICS CWE	 360 F4	 RS P	 T 0 S C I NC AS, NUCLEAR FUEL CYCLE COST AND
ECONC P4 ICS U ICS 360 F4	 RS P CT 0 S GEM, ANALYST S OF NUCLEAR FUEL CYCLE
ECONOMICS WAPD 6600 F4	 RS P	 T 0 S C INCAS, NUCLEAR FUEL CYCLE COST AND
ECSIL, EXPERIMENTAL NEUTRON DATA LIBRARY 	 LPL 7094 F•FAP RS PL T M S
EDIT KAPL 6600 F+ASC RS P	 T L s CATATRAN 2-D GEOMETRY INPUT, PRE PARA TI ON,
EDIT REACTION RA TES	 UK-W 7090 F2	 RS	 N S WEC, W-DSN OUTPUT TAPE
ECITING	 ORNL 360E1 F4	 RS P	 T m S EDITOR, ENDF /B TAPE PROCESSING AND
EDITING	 ORNL 6600 F4	 RS P	 T m S EDITOR, ENCF/ 8 TAPE PROCESSING AND
EDITING, C ANALYSIS	 BAPL 6600 F4	 RS P	 T m S SHLOG, DATA MANAGEMENT,
ECITCR, ENCF/B TAPE PROCESSING AND EDITING	 °FINE	 3608 F4	 PS P	 T PI 5
EDITOR, ENDF/B TAPE PROCESSING AND EDITING 	 ORM_ 6600 F4	 RSP	 TPIS
EFFECTIVE A-SECT ION CALL FROM DSN OUTPUT PR	 1604 LAG1 PS P	 N S DTX,
EFFICIENCY DISK SOURCE	 UM	 7090 MAD	 RSB	 0 5 BURP 2, DETECTOR
EFFICIENCY POINT SOURCE	 Um	 7090 MAD	 PSP	 0 S BURP1, DETECTOR
EFFICIENCY POINT SOURCE 	 UM	 7090 MAD	 R SO	 0 S BURP3, CIF TEC TCR
EGAD, CALC OF EXTERNAL GAMMA DCSE INTEGRALS 	 DP	 360 F4	 PS P	 G S
EIGENVALUF EIGENVEC TOR PACKAGE ANL 	 360 F4	 IPSB XCT P 5 EISPACK, MATRIX
EIGENVALUE EI GENVECT OR PACK AGE ANL	 635 F4	 RS	 A T P 5 E I $PACK, MATRIX
EIGENVALUE FIGENVECTOR PACKAGE ANL 1109 F4 	 PS	 X T ID 5 E ISP ACK, MATRIX
EIGENVALUE F IGENVECTOR PACKAGE  ANL 6600 F4	 PS	 x T P $ FISPACK, MATRIX
EIGENvALUE PROBLEM FOR VIBRATING  SYST EMS KAPL 6600 F•ASC RS P	 T I S GEM,
EIGENVECTOR PACKAGE ANL	 360 F4	 RSR	 ACT P S EISPACK, MATRIX EIGENvALUE
EIGENVECTOR PACKAGE ANL	 635 F4	 RS	 x T P 5 E I SP ACK, MATRIX F IGE NvALUE
EIGENVEC TOR PACKAGE ANL 1108 F4	 RS	 A T P 5 E ISP ACK, MATRIX E IGENVALUE
EIGENvECTOR PACKAGE ANL 6600 F4 	 RS	 A T P 5 ET SPACK , MATRIX EIGENvALUE
EISPACK, MATRIX EIGENVALUE EIGENVECTOR PACKAGE ANL	 360 F'.	 R SB ACT P 5
FISPACK, MATRIX EIGENVAL UE EIGENVECTOR PACKAGE ANL 	 635 F4	 PS	 ATOS
EISPACK, MATRIX EIGENVALUE F IGENVEC TOR PACKAGE ANL 1108 P4 	 PS	 A TPs
El SPACK , MATRIX EIGENVALUE E I GENVECTOR PACKAGE ANL 6600 F4	 PS	 X T P 5
ELASTIC ANALYSIS 	 BAPL 6600 F•COm RS P X T I 5 mA TUS, 3-0 FINITE ELEMENT
ELASTIC SCAT RESONANCES Al	 360 F4	 RS PL A T B S A ILNOF , A-SECTION CALC
E LASTIC SCAT RESONANCES Al	 7094 F•Fx p RS PL T 0 $ A IlmICE. x-SECT ION CALC
ELASTIC SCAT X-SEC	 BNL	 6600 F4	 KS P	 A S BE SPIT, n IFF R ACTI ON MODEL
F lASTIC SCAT X-SECTIONS HEX LATTICE 	 GGA	 1108 F4	 RS	 P $ HE ASCAT,
ELASTIC SCATTERING PHASE-SHIFT ANALYSIS CAM_ 1604 F63 % RS P	 A S PEGGY,
ELASTIC STRESS OF PIPING SYSTEM	 RAPL 6600 F4	 RS P	 T I 5 m 0457, P 1 PE .
ELASTIC STRUCTURAL DYNAMICS 	 BAPL 6600 F4	 PS P	 1 I S m0266, LINEAR
ELASTIC STRUCTURES BAPL 6600 F4	 PS p	 T I S FUGI T , DYNAMIC RESPCNSE OF
ELASTIC SYSTEMS BAPL 6600 F4	 PS P	 T I $ m0552, DYNAMIC ANALYSIS LINEAR
E L A STIC- P LASTIC BAPL 6600 F•COm PS P	 T I $ 01.112, 2-C Ax ISYMmFT IIIC C PLANE
ELRCw, FUEL ELEMENT STRESS ANALYSIS STUDYGGA 7044 	 4	 RSP	 TGS
ELECTRICITY COSTS	 ORNL 1604 F63	 PS P	

F
C S POWERCC, NULL EAR STATION

ELECTRICITY COSTS UEC	 6600 F'.	 PS P	 n $ POI.ERCIn, NUCLEAR ST AT ION
ELECTRON DISTRIBUTION 	 ANLRS P

	

360 F4	 0 $ DYNO 1. PHOTOm0LTI PLIER
ELECTRON DISTRIBUTION	 K APL 6600 P4	 PS P	 O S DYNel, PHOTOMULT IPL IFR
E PP E R ALC, PwR PLANT RADIATION RELEASE & DOSE
E m ERGENCy CCOLI NG	 BCL 6400 F4	

PGE	 360 F 4	 PS P CT G S
RS p	 T G S ECCSA4, LOSS-O F -COOL A N T I

FPICF mUL TIGROUP X- SEC TION CALCULATION 	 ANL360 F4	 RS o CT R $ NC••2.

EAU muL T IGRouP A-SECT ION CALCULATION 	 ANL 3600 F36	 p5 P	 T P S mIC••2.
'PDF TAPES	 BNL 7090 F+F AP RS P	 T m S OFSR, DATA FILE SERY ICF ROUTINES
ENDF/R TIN!. 360 F4	 R sBP ACT B $ XLAC 5, ASORN mUL TI GROUP LIBRARIFS FRCP

ENDF/P DATA	 NAPO 7600 F4	 RS P	 T 13 5 ET0T2, THERMAL LIBRA P IFS FROM

FADE /8 DA TA BAPL 6600 F4	 PS P	 T 8 $ EPCCH, NEUTRON AGE CALCuL AT ION OF

ENCF/P PAT a CIRNL 360 F4	 RC 8	 T ASRICE, PRIMARY RECOIL ATO M SPECTRA
ENDF PI DATA GESv 635 F•GMP RS P XCT B $ E.NORON2, MUL T I GRoUP CONSTANTS FROM

ENOR/B DATA TAPES	 GA	 1108 BIN	 R	 I. T 1 5 2PR-I I I ASSEPRLY 48 GAFGAR
EPD F /B FINE-GP CONST A N T S GENFRAT ION ORNL 360 F4	 PS P	 T B S SUPEPTOG,
ANDF/R FOR LOX HEN. 1108R F4	 RS p A T p 5 ETCX3, MULTI-GP CONSTAN T S FROM

ENDF/e FORMAT TO MUFT FORMAT X - SECTIONS WAPD 6600 F4	 RS P	 T 0 5 ETCM1,

ENDF/R GRAPHIC X — SEC EVALUATION AI	 360 F•DAL RS13 I. CT m 5 SCORE?, SC I SP S
ENDF /Ei RESONANCE XSECTION COOPS BNL 6600P F4	 RS P	 T A $ RESENC, AMER.

464
508
330
354
576
354
351
406
133
502
502
557
502
502
210
165
164
166
600
534
534
534
534
344
534
534
534
534
534
534
534
534
597
147
147
524
291
334
329
3e3
537
283
503
229
340
340
464
464
546
330
355
355
236
572
509
461
453
501
356
431
382
436
375
465
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ENDF/B	 EXPERIMENT

ENDF/B SCAT KERNELS	 DP	 360 BCD	 R	 LX T Z $ THERMOS LIBRARY, 30-GP

	

Rsp	 TMSEDTTOR,	
543

M_ENDF/B TAPE PROCESSING AND EDITING 	 OR	 3608 F4	 502
ENOF/B TAPE PROCESSING AND EDITING 	 ORNL 6600 F4	 RSP	 TMSEDITOR.	 502
ENDF/B THERMAL SCATTERING DATA DP	 360 F4	 PS P XCT A $ FLANGE2(71-11.	 368
ENOF/P TO GAFGAR X-SECTIONS GGA 1108 F5 	 RS P	 T B $ ENDEB2,GAND2,GEE2,	 596
ENDE/B TO MC**2 DATA CONVERSION	 AEI	 360 F4	 PS P CT M S ETOE,	 350
ENDF/B TO MC**2 DATA CONVERSION 	 APDA 3600 ASAF4 RSP	 TMSFTOE,	 350
ENCE/0 TO MUFT, GAM, ANISN X-SEC FORMAT WAPD 6600 F4 	 RS PL T B $ ETCG1.	 437
ENDF/B TO MUFT, GAM, ANISN X-SEC FORMAT WAPC 7600 F4 	 RSP	 1BSETOG3,	 538
ENDF/B VI PROC BNL 66008 F4	 RS	 I M $ CHECKER,CRECT,DAMMET,PLCTFB,...	 384
ENDF/B V2 PROC BNL 66008 F4	 RS	 T M $ CRECT.CHECKEP,RIGEL,PLOTFB,...	 475
ENDF/B V2 PROCESSING CODES 	 ANL	 360 F4	 RSP	 TMSCRECT,CHECKER, 475
ENDF/B V3 DATA PROCESSING CODE 	 ANL	 360 F4	 T M S RIGEL.RS	 571
ENDF/B V3,V4 PROCESSING CODES	 BNL 6600 F4	 PS	 I M S CHECK3,RIGEL3,	 571
ENDFB2,64NO2,GFE2, ENDF/O TO GAFGAR X-SECTIONS GGA 1108 F5	 RSP	 TOS	 596
ENORUN2, MULTIGROUP CONSTANTS FROM ENDF/B DATA GFSV 635 F*GMP RS P XCT B S 	 501
ENEA 360 F4	 RS P	 A $ PSEUDO, STATISTICAL RESONANCE PARAMETER CALC 	 292
ENEA 360 F4	 RS P CT A $ JUPITORI, COUPLED CHANNEL X-SEC EVALUATION	 308
ENERGY INTERVAL X-SECT ION AVERAGING 	 GOB 7044 F4	 RS P

	

 L S GAYER,	 218
ENTRAINED PARTICLES SAMPLING STUDY 	 BAPL 6600 F4	 RSP	 TOSBETTY,	 545
ENTRY SYSTEM	 ANC	 360 PAL	 RSB	 T P $ NRTS-PJE, OS/360 MVT REMOTE JOB 	 519
ENVIRNMNTL LIB SCOPE2.0 CDC 7600 F4	 PS	 I P S MODEL, MODIFIED BETTIS	 478
ENVIRNMNTL LIB SCOPE3.2 CDC 6600C F*COM PS	 I P $ MOCEL, MODIFIED BETTIS	 478
ENVIRNMNTL LIB SCOPE3.3 COC 66000 FKOM RS	 I P $ MODEL, MODIFIED BETTIS	 478
ENVIRONMENTAL ROUTINES, SUBROUTINE LIP. EEC	 635 F*GMP PS	 I P S GENED	 515
ENVIRONMENTAL ROUTINES, SUBROUTINE LIB. BAPL 6600A F+ASC RS	 T P $ BETTIS	 478
ENVIRONMENTAL ROUTINES, SUBROUTINE LIB. OW 	 6600P F*ASC RS	 T P S BETTIS	 478
EPITHERMAL X-SECTIONS NED	 635 F4	 RS P	 1 8 $ REAX, RESOLVED RESONANCE	 257
EPITHERMOS, SPECTRUM AND X-SECT ION CALCULATION NED 7094 F+FAP PS P	 T B $	 201
EPOCH, NEUTRON AGE CALCULATION OF ENDF/B CATA BARI 6600 F4	 RS P	 1 B $	 461
EON SOLN CURVE PLOT KARL 6600 F+ASC RSR	 TP$SNEO, NONLINEAR ALGEPRAIC	 364
EON SYSTEM SOLVER LLL 6600 F4	 RS P	 R $ GEAR, ORDINARY DIF F ERENTIAL	 552
EQUILIBRIUM FUEL CYCLE CALCULATION 	 GOB 1108 F4	 5	 T C S GAFFE,	 302
EQUIPOISE3, 2-0 2-GROUP DIF F USION SLAB CYL	 GPM_ 7090 F2	 PSP	 TCS	 39
EQUIPOISE3A, 2-D 2-GP DIFFUSION CYLINDER SLAB COO 1604 F63 	 PSP	 TCS	 87
EQUIPOISE3A, 2-0 2-GP DIFFUSION CYLINDER SLAB CPA 7050 F2 	 RS P	 T C $	 87
ERF,EREC, ERROR & COMPLEMENTARY ERROR FUNCTION SLA 6600 F4 	 RS P	 R $	 601
ERFC, ERROR E COMPLEMENTARY ERROR FUNCTION SIB 6600 F4	 RS P	 P $ EPF,	 601
ERREST, LOCA ROD BUNDLE CHF DATA ANALYSIS	 ANC	 360 F4	 RS PL CT M $	 518
ERRCR & CO MPLEMENTARY ERROR FUNCTION SEA 6600 F4 	 RS P	 P $ ERE,ERFC,	 601
ERROR FUNCTION SL'. 6600 F4	 RS P	 P $ ERF,ERFC. ERROR E COMPLEMENTARY	 601
ESP, MONTE CARLO REACTOR ANALYSIS CALCULATION OPNL 360 F+BAL RSBPL CT C S 	 523
ESTIMATE ORNL 3608 F4	 PS P XCT D $ CONCEPT2, POWER PLANT CONCEPTUAL COST	 458
ESTIMATING	 ORNL 360 F4	 RS P	 T 0 $ ORCOST, POWER PLANT CAPITAL COST 	 588
ETOE, ENDF/B TO MC**2 DATA CONVERSION 	 ANL	 360 F4	 RS P CT M S	 350
ETOE, ENDF/B TO MC**2 DATA CONVERSION	 ARCA 3600 ASAF4 RS P 	 T M $	 350
ETOGI DATA LIBRARIES, MUFT4 OR 5, GAM1 OR 2	 wRRI, 6600 BCD	 P	 L T Z $	 447
ETOGI, END F /B TO MUFT, GA*, ANISE X-SEC FORMAT WAPC 6600 F4	 RS PL I B S	 437
ETOG3, ENDF/B TO MUFT, GAM, ANISN X-SFC FCRMAT 1 ,011,f 7600 F4	 RS P	 T P $	 538
ETOMI, ENDF/B FORMAT TO MUFT FORMAT X-SECT IONS WAPD 6600 F4436RS P	TBS
ETOT2, THERMAL LIBRARIES FROM ENDF/B DATA 	 WAR(' 7600 F4	 RSP	 TB$	 509
ETOX3, MULTI-GP CONSTANTS FROM ENDF/B FOR 10X NED( 11088 F4 	 PSPXTBS	 388
EXCHANGER STRESS ANALYSIS	 KARL 6600 F4	 RS P	 I $ TUBE, U-TUBE HEAT	 378
EXCURSION ANL	 360 F4	 PS P CT F $ PEXCC-H, 2-0 HYCRODYNAM RESPONSE TO	 550
EXCURSION ANALYSIS ANC	 360 F4	 RSRP XCT G $ PELAP3, REACTOR RUNDOWN - 	 365
EXCURSION ANALYSIS ANC 1108 F4	 RS P	 T G $ RELAP3, REACTOR sLownnwN -	 369
EXCURSION ANALYSIS ANC 6600 F4	 RS P	 T G $ RELAR3, REACTOR BLOWCOWN -	 369
EXCURSION CALCULATION R-Z GEOMETRY 	 APDA 7054 F4	 RS P	 F $ MARS, 2-0	 253
EXCURSION CALCULATIONS	 NEC 2000 F4	 RSP	 TFSFORE, FAST REACTOR	 174
EXCURSION CALCULATIONS	 ANL	 360 F .4	 RSPXTES FORE2, FAST REACTOR	 174
EXCURSION CALCULATIONS	 NEC	 635 F4	 85P8TFSFORE2, FAST REACTOR	 174
EXCURSION DISASSEMBLY	 ANL	 360 F4	 RS P XCT F $ VENUS, 2-D LMEBR POWER 	 511
EXPALS, LEAST SQUARES EXPONENTIAL OECAY CURVES LPL 	 7094 F2	 RS P	 P $	 321
EXPERIMENT	 UCND 3608 F+SAL PS P	 C $ PMS1, FAST NEUTRON POLARIZATION	 460
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EXPERI m ENT

EXPE R I M E NT ANALYSIS	 BAPL 6600 F4	 RS P	 T 0 $ UTTER. FLUCTUATION	 394
EX P E R I M E NT ANALYSIS	 AGC 7090 F2	 PS P	 0 $ CR0090. ML-I FLUID FLOW	 154
EX P ERI N EN T ANALYSIS 6401 6600 F4	 RS P	 T 0 5 PEDUX, REACTOR FLUCTUATION	 425
EXPERI M EN TA L DATA POINTS KAPL 6E00 FNASC RSP	 TPSCUPFIT, CURVE FITTING	 43
EX P E R I M E NTAL NEUTRON DATA LIBRARY	 LPL 7094 F4FAP PS PL T m % FOSIL.	 351
EXPLOSIO N , COUPLED NEUTRON-HYDRODYNAMICS APDA 7CS4 12

	

	 RS P145F % WEAK
EXP N , ANALYSIS OF PULSED NEUTRON scuRcF DATA 	 NFC	 635 F4	 PS P	 T 0 $	 258
EXPONENTIAL DECAY CURVES LPL	 7054 F2	 RS p	 P s ExPALS, LEAST SWARES	 321
EXPONENTIALS MIT 7090 F2	 RS P	 P s FRANTIC, LEAST SQUARES FIT SUM OF	 324
EAT, X-SECTIONS FROM 6-w RESONANCE PAPA m ETERS WAN_ 7094 12	 RS P	 A 5	 238
EXTER M IN A TO R , 2-0 MULTI-GP DIFFUSION PROGRAM	 ORNL 7090 ENFAP PSP	 TC$	 156
EXTERMINATOR2, 2-0 MULTI-OP DIFFUSION PROCAAM 0( 	 625 14	 PS	 T C %	 156
EXTERMINATO P 2, 2-0 MULTI-GP DIFFUSION PROGRAM CE 	 6600 14	 RSP	 TC$	 156
EXTERmINATC R 2, 2-0 MULTI-GP DIFFUSION PROGRAM ORNL	 360 14	 RSP	 TO%	 156
EXTERNAL GA M MA DOSE INTEG R ALS	 OP	 360 F4	 PS P	 G $ EGA r , (ALO OF	 600
EXTERNAL.INTERNAL DOSE Al 	 7054 F4EAP RS PL 1 G 5 (URIE.DOSE.THUNCERHEAr.	 196
FNASE R 0	 T 0 S POO, 1,2 OR 3-C FEW-OP DIFFUSION DEPLETION	 RCS 66000 275

(API 6600FNASC RS	 P $ SIMPLF1, TIME-SHARING PROGRAMMING LANGUAGE	 442
F.ASC RS	 T P $ BETTIS ENVIRONMENTAL ROUTINES. SUBROUTINE LIP. RAPL 66006 	 476
FAASC RS	 1 P $ BETTIS ENVIRONMENTAL ROUTINES, SUBROUTINE 118. Bw 	 66008	 478
FNASC RS P	 T D 5 PDQ7, 1,2 OR 3-0 FEW-GP DIFFUSION DEPLETION	 PAPL 6600A	 275
F.ASC RSP	 TD$PDQ7, 1.2 OP 3-0 FEW-GP DIFFUSION DEPLETION 	 PAPL 66000	 275
FNASC RS P	 T D $ P007, 1,2 DR 3-n FEW-GP DIFFUSION DEPLE T ION	 BW	 66006 275

KAPL 6600F.ASC RS P	 T H $ LION4, 3-n TEMPERATURE DISTRIBUTION PROGRAM	 299
FNASC RS P	 T I A GEM, FIGFNVALUE PROBLEM FOR vIFRATING SYSTEMS KAPL 6600 	 344
FNASC RSP	 TJAASPIS, GAMMA RAY SOURCE BUILCUP FACTOR caLc 	 RAN 6600	 429
F.asc RsiD	1JSSPAN4,APOINT-RERNEL SHIELD EVALUATION (ODE 	 RAPE 66008	 462
FNASC RS P	 T L $ DATATRAN 2-0 GEOMETRY INPUT, PRFPA p ATION, EDIT KAN. 6600	 406
F.ASC RS P	 T P 5 CURFIT, CUR VE FITTING EXPERIMENTAL DATA POINTS KA p L 6600	 43
F.ASC RS P	 1 P 5 DATATRAN UTILITY MODULES, 2-D • 3-0 PLOTTING	 KAPL 6600	 407
FNASC RS P	 T P 5 DOGGT, DES K CALCULATOR FORM SHEET OP PACKAGE	 KAPL 6600	 428
FNASC p SP	 1PsLIZARD, NONLINEAR DIFFERENTIAL EONS. SOLUTION KAPL 6600	 445
F+ASC RS P	 T P lb SNEQ. NONLINEA R ALGEBRAIC EON SCLN CURVE PLOT KAPL 6600	 364
FNASC PS P AT0A REW2tRESCW,DB E 1t RESONANCE INTEGRAL HEX CELL RA P t 6600	 285
FNASm RS8	 CT P 5 wSP-HASP/DOS. DOS-MFT RE M OTE WORKSTATION PRO	 ANL	 360	 541
FOAL S	 T M $ JOSHUA, DATA STORAGE, RETRIEVAL, AND CISPLAY 	 OP	 360	 490
FOALS	 XTBSRAHAB, JOSHUA SYSTEM LATTICE PHYSICS MODULES 	 DP	 360	 536
FOALR9L TPATSO-SPEAKEASY, LANGUAGE PROCESSOR . UNDER TSO	 ANL	 360	 593

FO	 ANL	 360AL RS	 T P 1 AMDLIBF, ARGONNE SUBROUTINE LIOPARY CAT. F 	 563
FOAL RS	 T P $ FIGS, I8m36082250 FORTRAN GRAPHICS SUBROUTINES AY 	 360	 484

F.BAL PS P	 0 5 ISOSEARCH, IsurRE PRCCUCTION FLUX, X-SEC CALC ORNL 360	 322

ENFIAL RS P	 0 A PMS1, FAST NEUTRON POLARIZATION EXPERIMENT	 UCNC 3600	 469

FOAL RSP	 TASCOMNUC,CASCACEI COMPOUND NUCLEUS REACTION 	 Al	 360	 402

E •BAL RSP	 TBSRAFFLE, 1ST FLIGHT COLLISION PPoBABILITIES MC ORNL 360 	 392

FNBAL RSP	 1CSCRAm, 1-D AND 2-0 MULTI-GP DIFFUSION PROGRAM	 AAEC 360	 103

F.BAL RSP	 1C$DIF4, 1-0 MULTI-GP DISCRETE CPCINATE PROGRAM	 ANL	 360	 209

FNBAL RS P	 T C 5 GAMBLE 5, 2-D MULTI-OP DIFFUSION XY RZ GEOMETRY GGA 1108	 222
14861 RSp	 TCSGAmTRI, 2-D mULTIGP DIFFUSION TRIANGULAR MESH GGA 	 1106	 401

F• RAL RS P	 T C $ GAZE2, I-D MULTIGROUP CIFFUSION SLAB, SPH, CYL GGA 1106 	 430

FNIIAL RS P	 T D $ BUGTRI. 2-0 MULTIGP DIFFUSION 6 BU R Nu P TRI-MESH GGA 1108	 439

F NBAL RS P	 T D 5 BUG2, 2-D mULTIGROOP DIFFUSION C BURNUP XY, RZ GGA 1108	 438

FNBAL RSP	 TDACINDER,M0102, POINT DEPLETION FISSION PROCUCT OP 	 360	 313

F.BAL RSP	 10SPOQ5, 2-0 FEW-GROUP DIFFUSION AND DEPLETION	 IRm	 3604	 336

F.BAL RSP	 TESAIROS2A, SIMULATION OF REACTOR DYNAMICS 	 Al	 360	 326

F.BAL RS P	 T E 5 BLOOST6, COMBINED KINETICS 2-0 HEAT TRANSFER	 GGA 1108	 303

F.BAL RSP	 1ISSAFE-3D, 3-C COMPOSITE STRUCTURE STRESS STUDY CRNL 360	 332

F4RAL RS P	 T 0 A GSSLRN1 B , LEAST SQUARES PHOTCPEAK SPECTRA CCCE BNWL 1108 	 457

F. B A L RS P	 T 0 $ TOAD, PROCESSING OF ANALYZER GAmmA-RAY SPECTRA GGA 1108 	 333

F. BAL RS P CT B $ u3R, uNRESOL RESONANCE XSEC PROBABILITY TABLES Al 	 360	 553

FOAL RS P CT M $ ARC-SYSTEM. SYSTEM SUBPROGRAMS AND MODULES 	 ANL	 360	 522

E .BAL RSPXTBSHWOCR-SAFE, 2-0 mONTE CARLO CELL CALCULA T IO N	Al	 360	 307

F .BAL RS P XCT B 5 HAMMER,LITHE,HELP, CRITICAL ANALYSIS SYSTEM 	 op	 360	 277

F. p AL RS P XCT 0 5 PINT. 1,2 OR 3-D FEW-GP DIFFUSION DEPLE T IO N	%AC	 3601	 275

FNIIAL RSB L CT M S SCORE3, SCISRS ENDF/B GRAPHIC X-SEC EVALUATION Al 	 360	 375
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F•PAL

F+BAL	 RSRP	 1	 D	 $ PDQ5,	 2-0 PEW-GROUP DIFFUSION AND DEPLETICN 	 MIT

F+MAR

3608 336

F+RAL PSBR	 I	 M S	 SPIRAL,	 FULL-TEXT	 STORAGE,	 SEARCH	 E RETRIEVAL	 SLA 1108 607

F+BAL RSBP	CT G	 $ CONTEMPT-LT/022, 	 PRESSURE-TEMPERATURE	 RESPONSE	 ANC 360 433

F+BAL RSRPL CT	 C	 $	 ESP,	 MONTE CARLO REACTOR	 ANALYSIS CALCULATION	 ORNL 360 523

F+BAL
F+PAL

RSBPL CT C	 $	 KENC,	 mONTF	 CARLO	 PULTICPCUP CRITICALITY	 CITE	 film_

RSPPL CT	 G $ PARET,	 WATER-COOLED CORE	 TRANSIENT	 ANALYSIS	 ANC
360
360

450
555

F+C+R RSBP	 I	 M $	 RALCRTPH,	 RESOURCE	 ALLCCATION	 PROJECT	 PLANNING MLMO 360 603

F+CDP RS P	 T P	 $ LAG,	 ASSE MBLER FOR	 FLOCC2	 INSTRUCTICN	 SET	 PW 1604 186

F+cD p RS p xTBS F4C-N,FMC-G,	 MC	 NEUTRON,	 GAMMA-PAY HISTORIES	 PW 1604 195

F+COM RS	 I	 P	 $	 KAPLPLCT,	 KARL	 CALCCMP	 PLCTTING ROUTINES	 KAPL 6600 496

F+COM RS	 T P	 $ MODEL,	 MODIFIED BETTIS	 ENVIRNMNTL	 LIB	 SCCPE3.2	 crc 6600C 478

F+CCP RS	 I	 P	 $ MODEL,	 m OCIFIEC	 PETTIS	 ENVIRNMNTL	 LIB	 SCOPE3.3 cnc 66000 478

F+COM RS P	 H	 $ HYMAS,	 HYDRCDYNAMIC	 MASS MATRIX	 GENERATION	 RAPL 6600 560

F+COm RS	 P	 T	 C	 $ KENO2,	 MONTE CARLO MULTIGROUP CRITICALITY CCDE 	 RFD 6600 450

E+COM RS	 P	 T	 I	 $ 0012,	 2-0 AXISYPMETRIC	 E	 PLANE	 ELASTIC-PLASTIC	 RAPL 6600 503

F+COm RS	 T	 I	 $ GAPL3,	 INELASTIC	 LARGE	 DEFLECTION	 STRESS	 STUDY	 BAPL 6600 397

F+CCP RS	 P	 T	 P	 $ LENSDES,	 NONLINEAR	 LEAST	 SO LENS DESIGN	 SYSTEM	 LASL 6600 602

F+COM RS	 P	 T 0	 $	 INDX,	 XRAY	 DIFFRACTICN	 PCNCER	 PATTERN	 INDEXING Last_ 6600 609
F+Ccm RS P XTBS PAX03,	 HARMONY-PDQ	 X-SECTION GENERATICN CCOE	 BAPL 6600 426

F+CCM RS P XTDSEARED,	 1-0	 FAST	 REACTOR	 CESIGNESURVEY STUCY	 BM 6600 427

F+COm RSPxTISmATUS,	 3-0	 FINITE	 ELE P EKT	 ELASTIC	 ANALYSIS	 PAPL 6600 597

F+COm RSB	 C M	 A DATATRAN,	 MODULAR PROGRA MMING	 AND DATA	 SYSTEM	 KAPL 6600 386

F+FAP RS	 T	 I	 $ 4RESTRAINT	 PIPE STRESS,	 MAXIMUM MOMENT	 CALC	 Al 7090 109
F+FAP RS	 L	 T B	 $ QUICKIE,	 INFINITE	 MEDIUM	 SPECTRUM	 X-SECTIONS	 Al 7090 119
F+FAR RS	 L	 T	 C	 $	 FAIM,	 1-C MULTI-OP	 DIFFUSION	 SLAP CYL	 SPHERE	 Al 7090 120

F+FAP RS	 L	 TCSULCER,	 1-0	 MULTI-GP	 DIFFUSION	 SLAB	 CYL	 SPHERE	 Al 7090 110
F+FAP RS	 L	 I	 4	 $ HUMUS,	 8-SECTION LIRRAR y UTILITY PROGRAM	 AI 7094 159
F+EAP RS P	 I	 S	 WIREX,	 COMPUTER-PPODUCEC WIRING LISTS UHTREX 	 LASL 7090 315

F+EAP PS P	 J	 S	 SHOE,	 SHIELD WEIGHT	 CPTIMIZATICN	 DOSE	 CALC	 Al 7094 197
FAF, RSP	 TBSEPITHFRMOS,	 SPECTRUM	 AND x-SECTION CALCULATION NED 7094 201

F+FAP RS	 P	 T B	 S	 RAFFLE,	 IST	 FLIGHT	 COLLISICN	 PROBABILITIES	 MC	 ORNL 7090 392
FsFAP RS	 P	 T B	 $	 SOPHIST1/2/5,	 MULTI-OP	 TRANSFER	 COEFFICIENTS	 LPL 7090 160
F+EAP RSP	 TCSEXTERMINATOR,	 2-C MULTI-GP	 DIFFUSION PROGRAM	 OPNL 7090 156
F.FAP RS P	 1 D	 $	 ASSAULT,	 2-0 MULTI-OP DIFFUSICN	 DEPLETION CODE ORNL 7090 240

F+FAP RS	 P	 T	 G	 $	 AISITE2,	 PARAMETRIC	 SITE	 REQUIREMENT	 STUDY	 Al 7094 172
F+EAP PS	 P	 T H	 S	 HEAT1NG2,	 TRANSIENT	 STEACY-STATE	 HEAT	 TRANSFER	 Al 7094 Ise
F+FAP RSP	 TLSOPC,	 DATA	 PREPARATION FCR	 2-0	 CESIGN	 PROGRAMS	 LASL 7090 234
F+FAP RS P	 T	 M $ OFSR,	 DATA	 FILE SERVICE ROUTINES ENDF	 TAPES	 BNL 7090 236
F+FAP RS PL	 T B	 $ AILMOE,	 X-SECTION CALC	 ELASTIC SCAT	 RESONANCES	 Al 7094 147
F+FAP RS	 PL	 T	 B	 S GAMTEC2,	 MULTI-GP CONSTANT CAL(	 0 TO	 10 mEV	 BNw 7090 185
r+FAP RS	 PL	 I	 B $	 GRAVE,	 GROUP-AVERAGING X-SECTICNS	 PARAMETERS	 Al 7094 162
F+FAP RS PL	 T B	 S	 TEMPEST2,	 THERMAL	 NEuTPCN	 SPECTRUM	 X-SECTIONS	 Al 7090 50
F+EAP RS PL	 I	 B	 $ TYCHE3,	 MONTE	 CARLO SLOWING-DOWN DENSITY CALC	 Al 7094 149
F+FAP RS PL	 T C	 S	 AIMS,	 1-0	 MULTI-GP	 DIFFUSION SLAP CYL	 SPHERE	 Al 7090 29
F+FAP RS PL	 I 6	 $ CURIE,DOSE.THuNDERHEAD, EXTERNAL+INTERNAL 	 DCSE	 Al 7094 196
F+FAP RS	 PL	 T	 M $	 ECSIL,	 EXPERIMENTAL	 NEUTRON	 DATA LIBRARY	 LPL 7094 351
F+FAP RSB	 T A	 $	 TUZ,	 UNRESOLVED REGICK	 RESCNAKCE	 INTEGRAL	 CALC	 GGA 7090 42
F+FAP RS B	 T	 A	 $ ZUT,	 RESOLVED REGION RESONANCE	 INTEGRAL CALC	 GGA 7090 41
F+FAP RSBP	 T D $	 DOB,	 2-C FEW-GP DIFFUSICN	 PURNUP RZ	 GEOMETRY	 GGA 7090 99
F+EAP RSBP	 1 Q	 $ CASCADE,CLUSTER,	 RADIATION DAMAGE	 IN METALS	 GEC 635 419
F+FAP RSRPL	 I	 C S	 CRAM,	 1-0 AND 2-0 MULTI-GP	 DIFFUSION PROGRAM	 UK-R 7090 103
F+FAP RSBPL	 I N $ CPS,	 SC4020 PLOTS	 FROM	 SCISRS	 X-SECTICN TAPES	 WANE 7094 239
F.FAP RSPPLX T	 B	 $ AGN-GAM,	 FAST	 SPECTRUM	 MLLTI-GP CONSTANT CALC	 AGC 7090 204
F+GMP RS	 T	 P A	 GENED	 ENVIRONMENTAL	 ROUTINES,	 SUBROUTINE LIB.	 NED 635 515
F+Gmp RS P	 T D	 S SYN,	 20	 SYNTHESIS	 MULTIGP DIFF E	 1GP CEPLETION NEC 635 495
F+GMP RS	 P XCT	 B	 $ ENDRUN2,	 MULTIGROUP CONSTANTS FROM ENDF/8 DATA GESV 635 501
F+GMP RS P	 XCT L	 S	 TOONN,	 SPATIAL	 E	 COM P CSITION-CEPENDENT	 X-SECS	 GESV 635 505
F+GmP RSBP	 T H $ THTE,	 3-0	 TRANSIENT HEAT TRANSFER PROGRAM	 GEC 635 346
F .FMAP RS	 P	 A	 S CHAD,	 LEGENORF COEE CALC	 FOR	 ANGULAR 01ST DATA AI 7094 215
F+mAP RS P	 A $ COMBCO, COMBINED B-W MULTI-LEVEL CONVOLUTION 	 PPCO 7040 203
F+mAP RS	 P	 T	 8 S GAROL,	 RESONANCE OVERLAP AND LATTICE EFFECTS 	 GGA 7044 219
F+PAP RS	 P	 T	 8 $ GAROL,	 RESONANCE OVERLAP AND LATTICE EFFECTS 	 LER 7094 219
F+MAP RSP	 1C$DTE4.	 1-D MULTI-GP DISCRETE ORDINATE 	 PROGRAM	 BC 625 209
F+MAP RS	 P	 1 C	 $ TDSN,	 2-0 MULTIGROUP DISCRETE ORDINATE PROGRAM LER 7090 312
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F•Pa p	FEW-GP

F•MAP RS P	 T D A OPUS, POWER PLANT PERECRPANCE AND PRICE STUD' GGA 7044

F•MA P PS P	 T E $ A IROS, SPACE-INnE P ENDENT KINETICS W/FEEDBACK	 Al	 7094
F.maP PS P	 T F S TSN, SPAT I ALLY-CEPENDENT REACTCR KINETICS 	 Al	 7094
F.MAP PS P	 T H $ BLOOST5, POINT-KINETICS WITH 2-D HEAT TRANSFER GGA 7044

F•ma o PS P	 7 H I TOODEE, 2-0 T IMF -DEPENCENT HEAT CONDUCTION	 PPCC 7044
FARAD PS PIP T A	 TRI XL , RESONANCE INTEGRAL X-SECT1ON CALC 	 At	 7094
FARAD RS PL X T A $LASER	 SPECTRUM CALC WITH BuRNLP CYL LATTICE 	 WAPC 7094

F•MA P PSFTP	 M S UNPACK, RETRIEVAL FROM SC ISRS X-SECT ION TAPE 	 Gr,A	 7044
F•MAP RSBP	 T C S GAMBLE'., 2-0 MULTI-GP NEE USION XY RZ GEOMETRY Gro% 7044

F•PA P PSIIP	 T G 5 S ATUR AT Er PLOWCOWN2, BLOWCOWN ANALYSIS LOFT 	 KE	 7094
F•P•A RS	 T P 5 AMDLI RAE	 A R GONNE SUBRCUTINE LIPRARY CAT. A-E ANL 	 360
F*P•A RS	 T P S AMDL IPGZ ARGONNE SUBRCI TINE LIBRARY CAT. G-Z ANL	 360
F+SL PS P xCT R S HERMES REGIONAL P ADTOLCGICAL EFFECTS ANALYSTS HEN. 1108
F•SPS RSBP	 T N $ CROSSPLoT, SC4020 PLOTS FRC P,. X-SECTICN TAPES	 GCA 7044

FACTOR CALC	 BAPL 6600 F•ASC RS P	 T J S ASP I 5, GAMMA PAY SOU RCE BUILDUP
FACTOR CALC FOR CYLI NDRI C AI PINS ANC 	 360 F4	 RS8P CT J S V IEWP IN, VIEW
F ACTOR SHIELDING CODE CAVITY GEON GGA	 1108 F4	 RS P	 T J	 MUSCAT, VIEW

F ACTCRS	 CRNL 360 F4	 PS P	 T A S ATHENA4, INELASTIC SCATTERING F 0RM
FAILURE MODE	 BAPL 6600 F4	 RS P	 F	 PELOI, RELIABILITY FOR A S INCA
MP, 1-0 MOLT I-GP DIFFUSION SLAB CYL SPHERE	 Al	 7090 F•F AP AS L I C t
F AIR, 1-0 MULTI-GP DIFFUSION SLAP CYL SPHERE	 CC( 1604 F63	 PS PL. Aic
FAIMOS, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE BHSC 360 F4 	 RS P	 T C S
c AP	 AS p	 TH SR ATH, 2- OR 3-0 HEAT CCNCUCT ION LUMPED PASS	 LASE 7064
FAp	 RSRP ATP,. SPECTRA, Km. CALCULATION IRRAL I AT 0 I) MATERIAL	 GFC 7090
FARED, 1-C FAST REACTOR DESIGN G SURVEY STUDY B1. 	 6600 F•CCP ASP X T C s
FARSE1A, OCSE RATE FROM SNAP SHIELD LEAKAGE	 AI	 7090 F2	 PS	 J $

FAST • INTERMEDIATE POWER TRANSIENTS BAPL 6600 F4	 PS P	 T H S CH IC-K IN,
FAST PREEDEPS	 NED	 635 F4	 RS P	 r S F AP E U, FUEL CYCLE PARAMETERS
FAST NEUTRON POLARI LAT I ON ExPEPTPEKT	 UCNO 360P FERAL AS P	 0 1 PM51.
FAST NEUTRON SPECTRUM X-SEC TI ON CALC 	 Al	 7060 F2	 RS PL T 13 A FCRM,
F AST NEuTRCN SPECTRUM X-S ECT ION (- ALT	 ANL	 36CC F63	 ES LX T 13 S GAP T.

FAST NEUTRON SPECTRUM A-SEC T I ON C ALC	 (CC 1604 763	 RS PL T 9 s FORM,
FAST NEUTRON SPECTRUM X-SECT ION TALC 	 CDC	 I6C4 F63	 PS PLx T B S GAPI
FAST NEUTRON SPECTRUM X-SECT TCN CALC 	 GGA 7090 F?	 ES PL X T P S GAM1,
F AST NEUTRON SPECTRUM X-SE( TION TALC 	 eSUC 370 14	 FS PIM- T P S FORM.

F AST PEACTCR CORE ACCIDENT ANALYSIS 	 NET)	 635 F4	 RS P	 T C. s FPFADmi,

F AST REACTOR DESIGN L SU R VEY STUDY FIW	 6600 F•CCM 115 PAT CSF AP	 1-0
FAst REACTOR ExCURSIJN CALCUL A TIONS	 NEn 2000 F4	 FE P	 T F A FORE,

F AST REACT C I EXCURSIJN GALT- TM AT IONS	 ANL	 360 F4	 PSP AT F S FORE?,

FAST REACTOR EXCURSION CALCULATIONS	 NFL)	 635 F4	 RS p xTF s FORE2,

F AST REACTOR FUEL BURNUWANAGEMENT NEP 	 635 r	 RS P	 T	 FUMBLE

C AST REACTOR FUEL ELEMENT BEHAVICR	 API	 360 74	 FS P	 T 1 it L IFEI,
F AST R EACTOR POWER AND FLOW TRANSIENTS ANL 	 360 F4	 Rs p	 T F s SASIA.
F AST REACTCR POWER AND FLOW TRANSIENTS ANL 660C F4	 PS P	 T F t SA STA

F AST REM; T F1 F' X- SEC CALC ANW 1109 F4	 PS P	 T P A ECU., FuN r)AmFNTAL moor

F AST SPECTRA CAL C	 ANC	 360 F4	 PS P L XC T B A PHROG, MULTI-G P CONSTANT

F AST SPECTRUM MULTI-.;P CCNST ANT CAL C A GC 7090 F•FAP PSBR P T F A AGN-GAM,

FAST THERMAL SPECTRA GGA	 1109 (4	 05 ELK TBS 66C4, MULTI-CD X-SEC T IONS

FAST THromAL SPECTRA GGA 6600 F4 	 PS L T 13 3 66( 4, MULTI-GP X-SEC T I DNS

F AST A-SEC TI ON GE NERAT I ON 	 IINW 1108 F4	 RS PA T P	 1DX, 1-0 CIFFUSICN

F AT IGHE	 KAPL 6600 F4	 PS	 I $ SOT SOB, PRESSURE VESSEL STRESS AND

EAU, RANO FREQUENCY mANAGE P FN T SYSTEM ALOO 360 COBOL RS P	 m A AFC-AID

F AULT TREE FVAL UA TUN CODES ANC	 360 F4	 RSPC CT K $ PP EP,K ITT, SYSTEM

F AULT TREE EVXLUATIJN CO n ES	 ANC	 1108 74	 RS P	 T K S PREP ' KITT SYSTEM

FCC4, F UNDA Y ENTAL WOO F FAST P E ACT CP x — S E C TALC eNw 1108 F4	 RSP	 TBS

FFECBACK BAPL 6600 F'.	 PS 0	 T F $ NcwIG, 1-C 2-GP KIN E TICS TEMPERATURE

F EEDBACK PAPL 6600 F4	 RS P	 T F A TW IGL 2-C 2-GP SPACE-TP.4F DIFFUSION

FF E nBACK BNL 6600 F4	 IF S P	 T F S NOAH, 1-C ENE-GP SPACE-TI M E r IF FUS ION

Er EceACK GCA 1108 F4	 Es p	 1 F $ GAKI T. 1-C MULTIGP FINFTIrS WITH TEMP

' EVER . 1-0 FEW-UP niFFuSION DEPICT I CN PROC 9 A m GCA 7090 72	 5513	 T 0 S

FEVER ?, 1-1) AWL ThiROUP DIFFUSION AND DE P LETIO N GOA 1109 E4	 PSP	 TDS

FER-G 0 DIFFUSION AURNOP 57 GE- C M FTPY	 C,GA 7090 F+EAP PSRP	 T	 s DCR. 2-0

FE W-GP DIFFUSION C.ALC HEX-I MESH	 GGA 1108 F4	 RS P	 T C S GATT. 3-P

cEM-Co DI F FUSION JEPLETION	 ANC	 360F FERAL RS P KIT 0 S PDC7.	 cp 3-r

226
163
309
205
349
208
249
206
222

200
562
564
c 27
207
429
566
259
417
467
120
120
120
242
422
417
91

473
372
469
SI
33
51
33
13
51

479
427
174
174
174
4130
460
400
400
306
520
204
2613
268
374
391
5E7
528
578
366
371
338
405
370
117
3113

ss

310
7ic
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FEW-GP	 FLOC°

FEW-GP DIFFUSION DEPLETICN	 BAPL 66004 F+ASC RSP	 TCSP007, 1,2 OR 3-0	 275
FEW-GP DIFFUSION DEPLETION	 RAPL 6600C F+ASC RS P	 T 0 S P007, 1,2 OR 3-0 	 275

FEW-GP DIFFUSION DEPLETION	 RCS 66000 FiASC R BT 0 S P 00 7 , 1,2 OR 3-0	 275
FEW-GP DIFFUSION DEPLETION

	

BM	 66008 F+ASC RS P	 T C $ P007, 1,7 OR 3-0	 275
FEW-OP DIFFUSION DEPLETION	 GGA 7044 F4	 RSP	 TDSRELCAD-FEVER, 1-0	 221
FEW-GP DIFFUSION DEPLETICN PRCGRAm ANC	 360 F4	 RSRP CT C S DWAPF, 1-0	 579
FEW-OP DIFFUSION DEPLETION PROGRAM GGA 7090 F2 	 RSB	 I C S FEVER, 1-0	 117
FEW-GP DIFFUSION DESIGN SYSTEM	 AI	 360 F4	 RSRP	 I K 1 THREDES, 1-0	 273
FEW-GP DIFFUSION POWER 01ST SEARCH GGA 7044 F4 	 RS P	 1* C S GASP2, 1-0	 220
FEW-OP DIFFUSION SLAB CYLINDER SPHERE Al 	 7090 F2	 RSP	 TCSFOG, 1-0	 28
FEW-GP DIFFUSION SLAB CYLINDER SPHERE BC 	 625 F4	 RS	 T C S FOG, 1-0	 28
FEW-OP DIFFUSION SLAB CYLINDE R SPHERE CDC 1604 F63	 RS P	 T C $ FOG, 1-0	 28
FEW-GP DIFFUSION TEMP COEF CALC 	 GGA 7044 F4	 RSP	 TCSTENCO, 1-0	 225
FEW-OP DISCRETE ORDINATES SLAB GECmETRY EAPL 6600 F4 	 RSP	 TCSRE21,	 398
FEW-GP HEX GEOM DIFFUSION DEPLETION GGA 1108 F4	 RSP	 TCSGAUGE, 2-0	 339
FEW-GP SN APPROXIMATION CYLINDER 	 PPCO 7040 F4	 RSP	 TCSTOPIC, 1-0	 148
FEW-GP SN APPROXIMATION CYLINDER 	 PpCC 7090 F2	 RS P	 T C S TOPIC, 1-0	 148
E EW-GP SN couDLE SN APPROX SLAB GEOM PPCO 7090 12	 RS P	 C S FIST, 1-D	 59
FFw-GP 54 APPROXIMATION RZ GEOMETRY LRL 	 709 E2	 RS	 C 1 FIRN, 2-0	 7
FEW-GROUP DIFFUSION AND DEPLETION	 IBM	 3608 F+BAL RS P	 T 0 S P005, 2-0	 336
F EW-GROUP DIFFUSION AND DEPLETION	 MIT	 3608 F+BAL RSBP	 T n S Pnos, 2-0	 336
F EW-GROUP DIFFUSION SLAB CYLINDER CDC 1604 F63	 RS P	 T C S 200PAND, 2-0	 40
FEW-GROUP CIFFUS ION SLAB CYLINDER ORM_ 7090 F2 	 PS p	 T C S 200RANC, 2-0	 40
FEW-GROUP SPACE-TIME KINETICS BCL 6400 F4 	 PSP	 TESADEP, 10 AND 20	 494
FFEARS, LAPLACE E0UA1ION ISOTROPIC DIELECTRICS SLA 6600 F4	 RS P	 V S	 577
FIGRO, LWBR FUEL SWELLING TEM P ERATURE STOCY	 RAPL 6600 F4	 RSP	 THS	 272
FIGS, 18 m 360&2250 FORTRAN GRAPHICS SUBROUTINES Al	 360 E+BAL RS	 r P $	 484
FILE SERVICE ROUTINES ENDF TAPES	 9NL	 7090 F+FAP p S p	 TNSDFSR, DATA	 236
F INDING RCCTS OF A POLYNO M IAL	 (API 6600 F4	 FS P	 P 8 ROPE,	 444
FINE-GP CONSTANTS GENERATION OPNL 360 F4 	 RS P	 T 8 $ SuPEPTOC, ENCF/B 	 431
FINEL, FINITE-ELEMENT STUDY 2,3-0 STRUCTURES 	 (API 6600 14	 PS P X	 I S	 404
FINITE ELEMENT ELASTIC ANALYSIS	 BAPL 6600 F+CCm RSPxTismATuS, 3-0 	 597
F INITE-ELEMENT GESV 635 F4 	 Ps p CT I S BEHAVE?, CXIDE FUEL PERFcRmANCE 	 568
F INITE-ELEMENT STUDY 2,3-C STRUCTURES	 (API 6600 F4	 PSPA	 TSFINEL,	 404
FINS SNAP GEOM	 Al	 7090 12	 RS	 J S SCAPF2, SCATTER FROM RADIATOR	 110
FIRE 1- 0 2-CELL ANALYSIS Al	 360 F4	 PSP	 1GSSOFIRE2, SODIU M POOL	 559
FIRES, 1-0 AGE-DIFFUSION SLAP CYLINDE R SPHERE AFe	 360 14	 RS L	 T C S	 9
F IRN, 2-1 FEW-GP 54 APPROXIMATION P Z GEO METRY LPL	 705 F2	 Ps	 c S	 7
E ISSILF NUCLIDE DATA BAPL 6600 14	 RS P	 T P S DAFT1, LEAST SQUARES FIT	 327
FISSILE NUCLIDE A-SECTION EVALUATICK	 OPAL 7090 F4	 RSBP	 A I MUFFLE,	 323
FISSION PRODUCT BAPL 6600 F4	 RS P	 n s CINDER,M0107, PCINT CE P LETICN	 313
FISSION PRODUCT DP	 360 F +BAL RSP	 TC1CINDER,m0102, POINT DEPLETION	 313
FISSION PRODUCT ACTIVITY 01ST STUDY GGA 7044 14	 RS P	 C S 8402, HTGR	 231
FISSTCN PRODUCT FUEL MODEL ANC 	 360 F4	 RSBP CT I $ FPFm, STEADY-STATE 	 5e4
FISSION PRODUCT RELEASE ANALYSIS PCL 6400 F4 	 Ps P	 G 1 FRCRL?, IOTA	 500
FISSION PRODUCT RELEASE GGA	 1108 F4	 ps p	 0 $ FREVAP6, Hr GR M ETALLIC	 301
FIT FISSILE NUCLIDE DATA PAN_ 6600 F4	 RS P	 7 P S DAFT!, LEAST SQUARES 	 327
FIT Sum OF EXPOMENTIALS MIT 7090 F2	 PS P	 P s FRANTIC, LEAST SQUARES 	 324
FITTING	 LASL 7094 F4	 AS	 T P S Last_ LEAST SQUARES, GENERAL CURVE	 62
FITTING	 94PL 6600 F4	 RS P	 T P $ m 06611,M0657,80626, POLYNO M IAL CURVE	 411
FITTING	 KAPL 6600 F4	 RS P	 A s CLEF, ANGULAP DISTRIBUTION LFGENDRE	 531
F ITTING EXPERIMENTAL DATA POINTS KAPL 660C F+ASC RSP	 TPSCURFIT, CURVE	 43
FLAT, STEADY-STATE FLOW, PRESSURE CISTRIPUTION GGA 1108 15 	 RS P	 H S	 395
FLANGE1, SCATTERING LAW x—sFcrinN CALCULATION GGA 1108 F5	 RS P	 A S	 247
F LAKGE2(71-1), ENDF/B THFRmAL SCATTERING DATA DP368

	

360 F4	 PS P XCT A $
FLARE, 3-0 REACTIVITY AN() POWER DISTRIBUTION 	 CDC 3600 F63	 RSRP	 T C $	 167
F LARE, 3-0 REACTIVITY ANO POW E R OISTRIBUTICN	 MSS	 360 14 :

	

PS p	 1 C $
S P CT C S	 167

0F LARE, 3- REACTIVITY AND POWER DISTRIBUTICN 	 NEC	 635 14	 167
FLASH3, LOSS-OF-COOLANT ACCIDENT ANALYSIS 	 BAIL 6600 14	 PS p	 r G s	 295
F LASH4, FULLY-IMPLICIT TR ANSI E NT STMULATICN	 RAPL 6600 14	 RS P	 T G 1	 448
F LAT, RESONANCE ABSORPTION, CELL 	 ANL 3600 F36	 RSPPXTBSRARRLE,WLIB,	 241
FLIGHT COLLISION PROBABILITI E S MC ORNL	 360 F+RAt RSP	 TBSRAFFLF, 1sT	 392
FLIGHT COLLISION PROBABILITIES MC CPNL 7090 F+FAP RSP	 TRSRAFFLE, 1ST	 352
F t_oco RS 0	 B S mcs, MONTE CARLr NEUTRON PENETRATION STUDY 	 LASL 7090	 202
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FIOC1	 FREvAP6

FLCCC RS p	 B $ ZOT, GRruP-COLL APS I N G CF MuLT1-cP X-SECTIONS	 LASL 7090	 113

;LOCO Rsa p	C $ 2DxY, 2-D M ULTI-GP SN AP p RoximATICN XY rE0 m	ACC 7050 18

FLCCO RS R P	 T C s GE-HAP0-S1 1 , 1-0 MULTI-GP DOUBLE SF'BK% 7090APPROx	 75
FLOCC2 INSTRuCTION SET 	 Pw	 1604 F+cc p Q$P	 TP$LAC, ASSEMBLER FOR	 1E6

FOT1, 4 021 5 , PwR FLOW TRANSIEN T A N ALYSIS	 BAFL 6600 F4	 psp	 THS	 331
F LCR	 Al	 7094 F2	 ps P	 H $ FLew-mODEI, MULTI-CI-ANNEL 2-0 2-PHASE	 246

F LOW	 mSS	 360 F4	 ps P	 H $ F ICW —M CDEL, MULTI-CHANNEL 2-0 2- 17 HASF	 246
FLCw ANT HEAT TRANSFER Al 	 70F4 F 2	 PS P	 T 6 S TRANS-FLGLE1, T R ANSIENT	 268
FLnw 0157. IN CYL COOLAN T TNL F T PL	 H $ PLENum,FNum np	 360 F4	 RS P	 5F6
FLoW EXPERIMENT ANALYSIS	 AC	 7050 F 2	 RS P	 C S CROC90, MC-1 FLUID	 154
FLCw in LmFBR POD FLJNOLE 	 NFC	 635 F4	 RSP	 1HsVELVET2, TURBULENT	 458

F LOw STEAM	 GGA 1108 F4	 RSP	 TFSDYNAR, DYNAMIC ANALYSIS BOILING	 440
Firm STu7 y STEAM-WATER MIX KAPL 6600 F4	 RS P	 H % RA p P, HIGH-V F LOCIT y	382
FLOW TRANSIFKT ANALYSIS	 PARC 6600 r 4	 RSP	 THsFLOT1,m0215, 17 0	 331
FLOW TRANSIENTS ANL 	 360 F4	 PS P	 T F s sAsle, FAST FEACTOR POWER AND 	 400
gni TRANSIENTS ANL 6600 F4	 psp	 TFsSASIA, FAST REACTOR POwFR ANT,	400
F LOw- m ODEL, MULTI -CHANNEL 2- 11 2-PHASE FLCw	 Al	 7094 F2	 RS P	 H S	 246
FLOW-MODEL, MULTI-CHANNEL 2-0 2-PHASE FLOW 	 MSS	 360 F4	 RS P	 H t	 246
FLcw, PRESSURE DIST R IBUTION CCA	 1108 F5	 RS P	 H $ FLA( ' STFA1Y-STATE	 355
F LUCTUATION EXPERIMENT ANAtYSIs	 PAPL 6600 F4	 RSP	 ToSJITEF,	 354
FLUCTUATION EXPERIMENT ANALYSIS PAPL 6600 F4 	 RS P	 T P $ REDUX. REArTCR	 425
FLUID FLiw ExPLRImENT ANALYSIS	 AGC 7090 F2	 PS P	 0 S CROC90, ML-1	 154
F LUx DIST IN MULTI-PIN FUEL ELE m FNT	 AGC 7050 F2	 RS P	 P 1 BeuNCE,	 237
Flux INPUT	 Pw	 1604 F63	 RS	 C I TOP, 2-D PERTuRBATICN Tnr cR 2Dx y	159
FLUX SETS	 GESv H600 F4	 pc P CT C S TRIAL, 3-C REACTION PATES FROM 2-0	 5E5
FLUX SYNTHESIS PROGRAM CAL PW	 1604 F63	 RS	 T C $ 20xYL, 3-0 MULTI-OP	 192
F LUX-OCSI m FTER ACTIVITY R ELATION DEC	 635 F4	 RSBP	 0 S DOS, NEUTRON	 423
F LUX-wFIGHTING oF DTF4 CROSS SECTIONS 	 LASL 6600 F4	 PS P	 N S LARCA,	 405
MO( ' X-SC CALC ORNL 360 FsBAL R S p	 D s ISOSEARCH, ISOTO P E PRODUCTION	 322
F LUX, X-S F C CALC (ANL 1604 r63	 RS P	 0 S ISOSEAPC,-, ISOTO P E PRODUCTION	 322
F LUXES	 LASL 6600 F4	 Rs P	 N I nect, SN PERTUPPATIrN CCOE USING OTF4 	 455
FOO-G, MC NEUTRON, GAMMA-RAY HIS T ORIES	 PM	 1604 FrrDP PSPXTP% FmC-N,	 155
RISC-N, moNT F CARLO CALC NEUTRON HISTORIES psi,	IBS	 155GGA 7044 F4
FMC-N,F m C-G, MC NEUTRON, GAm m A-RAY HISTORIES	 PM	 1604 F+CDP RSPXTB%	 195
F OG CUES	 Al	 7090 F2	 RS	 C S PERT, I-C PERTURBATION FO P AIM AND	 30
FOG CnnFS	 OHSC	 360 F4	 RS p	 C s PE R T, 1-r PERTURBATION FOP Al m ANC	 30
F CG CrDES	 CDC 1604 F63	 RS	 C s PERT, 1-r INERTURRATION FOR AIM AND	 30
F OG, 1-0 FEW-GP DIFFUSION SLAP CYLINDER SPI-FRF AI 	 7090 F2	 RSP	 TCs	 2e

FOG, 1-0 FEW-GP DIFFUSION SLAB CYLINDER SPHERE Br625 F4 	 RS	 T C S	 78
F OG, I-0 FEW-GP DIFFUSION SLAP rYLINDFP SPFFRF CDC 1604 F63 	 Rsp	 TC$ 28

FORE, FAST R EACTOR EXCURSION CAL	 NFL.' 2000 F4	 As P	 T F sCULATIrNS	 174

8 0RE2, FAST REACTOR EXCURSION CALCULATIONS 174ANL	 360 F4	 RSRPTF1
F ORE?, FAST REACTOR EXCURSION CALCULATIONS 174NEP	 635 F4	 RSPXTFS
FORM FACTORS 417ORNL	 360 F4	 as s'	 TAsATHENA4, INELASTIC SCATTERING
Foto ot TH R FDES LIBRARY UTILITY ROUTINE Al	 360 F4	 F58L Trerul y ,	 271

F ORM SHC r T DP PACKAGE	 KARL 6600 F.ASC RSP	 TPSDOGGY, DESK CALCULATOR	 428

FORM, FAST NEUTRON SPECTRUM A-SECTION CALCAT 	 7000 F2	 RS PL T 8 S	 51

F O RM , FAST NEUTRON SPECTRUM x-SFCTION TALC 	 CrC 1604 F63	 PS PL 1 8 A	 51

F ORM, FAST NEUTRON SPECTRUM X-SECTION CALC 51CSUC 370 F4	 RS PLRCT 8 t

FORMAT TO MUFT FORMAT x—SECTIONs wARD 6600 F4	 Rsp	 TPsETOmi, FNDF/8	 436

F ORMAT %APO 6600 F4	 RS PL T. P S ETOG1, ENCF/e TO muFT, CAM, ANISN x-SEC 	 437

FORMAT WARD 7600 F4
538

Rso	 TBsETOG3. ENDF/8 TO mUFT, GAP, ANISN X-SEC

FORMAT x-SECTIONS 4APD 6600 F4
436RSP	 TRSETOMI, ENDF/B FORMAT TO MUFT

F ORSI m , SOLN OF SYSTEM OF ORDINARY cTFF ECKS	 CRKL 6600 F4	 pc P	 P $	 514

F rRTRAN GRAPHICS SUBROUTINFS Al	 360 F.BAL RS	 7 p s FIG!, 188360H:2250	 484

F ORTRAN IOC, 2-0 MULTI-G P sN AP p ROxImATIcn RZ Pw	 1604 F63	 Rsp	 Tcs	 161

FPFM, STEADY-STATE FISSION PRODUCT FUEL MODEL ANC	 360 F4	 RSBP CT I S	 584

FR ANTIC, LEAST SQUARES FIT SUM OF ExPrINENTIALS MIT 7090 F2 	 Rs p	 P $	 324

FR CRL2, LnCA FISSION PRODUCT RELEASE ANALYSIS BCL 6400 F4	
ps P	 G A	 500

FR EAOMI, FAST REACTOR CORE ACCIDENT ANALYSIS 	 NED	 635 F4	 Rs P	 T G $	 479

FR EE-FCRMAT CARD INPUT PROCESSO R	LASL 360 F4	 RS P
RS P	

L $ GFNRD,	 530

F REE-FORMAT CARD INPUT PROCESSOR 	 LASL 6600 F 4	 L S GENRD,	 530

FR EQUENCY MANAGEMENT SYSTEM 8100 360 COBOL RS P 	 M % AEC-AID FAU. RADIO	 587

	

0 $	 3CI
FR EVAP6, 54108 METALLIC FISSION PRODUCT RELEASE Gee 1108 F4 	

RS P
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E90F3, POINTWISE XSECS. FROM B-W PARAMETERS 	 GGA 1108 F5	 RS P CT A S	 216
FUEL BURNUP & MANAGEMENT NED	 635 F4	 RS P	 T 0 S FUMBLE, FAST RFACTOR 	 480
FUEL CYCLE ANALYSIS PARTIAL R E FUEL	 GGA 7044 F4	 RS P	 T D $ GARGOYLE,	 260
F UEL CYCLE ANALYSIS W/REFUELINC 	 GGA 7044 F4	 PSP	 TDSPEVISED-GAD,	 223
FUEL CYCLE CALCULATION 	 GGA 1108 F4	 S	 T 0 S GAFFE, E QUILIBRIUM	 3C2
FUEL CYCLE COST ANALYSIS 	 Al	 7090 F2	 RS P	 0 S Al mE I R E, URANIUM	 55
FUEL CYCLE COST ANO ECONOMICS (WE	 360 F4	 RS P	 T D S CINCAS, NUCLEAR	 354
FUEL CYCLE COST ANJ ECONOMICS wAPn 6600 F4	 PSP	 TCSCINCAS, NUCLEAR	 354
FUEL CYCLE COST CALCULATION	 GGA 1108 F4	 RS P	 1 0 $ PI,COST, REACTCR	 441
E UEL CYCL E COSTS PERFORMANCE DATA 	 KE	 7090 P20	 N

	

S PRFCCP,	 146
FUEL CYCLE COSTS PERFORMANCE DATA	 UEC 6600 F4	

RSBP

	

RS P	 0 S NPRFCCP,	 146
FUEL CYCLE CCSTS PERFORMANCE STUCY	 GGA 7044 F4	 RS P	 D 4 WA M PUM,	 224
FUEL CYCLE COSTS PERFORMANCE STUCY 	 UEC 6600 F4	 RS P	 0 4 WAMPUM,	 224
FUEL CYCLE ECONaMICS ulcs 360 E4	 RS P CT 0 $ GEM, ANALYSIS O F NUCLEAR

	

I RAPFU,	
576

nFUEL CYCLE PARAMETERS FAST B R EEDERS	 NEC	 635 F4	 RS P	 372
FUEL ELEMENT	 BAPL 6600 F4	 RS	 T I $ rvnwo2, STRESS ANALYSIS CYL	 266
FUEL ELEMENT	 AGC 7090 F2	 RS P	 B S BOUNCE, FLUX 01ST IN M ULTI-PIN	 237
F UEL ELEMENT ANALYSIS	 RAPL 6600 F4	 RSP	 THSGLUB1, WATER-LOGGED	 424
FUEL ELEMENT BEHAVIOR 	 ANL	 360 F4	 RS P	 T I I, LIFE1, FAST REACTCR	 460
FUEL ELEMENT HEAT TRANSFER cALc	 ANC	 360 F4	 RSBP XCT H $ MORE, BWR	 551
FUEL ELEMENT HEAT TRANSFER CALC	 ANC 1108 F4	 RS P	 T u 4 m CXY, BWR	 551
FUEL ELEMENT LIFETIME ANALYSIS 	 ANL	 3600 F36	 RSFP	 I % SWELL2,	 353
FUEL ELEMENT STRESS ANALYSIS STUCY 	 GGA 7044 F4	 RS P	 T G $ ELBOW,	 229
FUEL ELEMENTS	 AEB	 360 F4	 RS P	 B S WELTONG, M ATERIAL BUCKLING CYL	 362
FUEL M ODEL ANC	 360 F4	 RSEP CT I 1 FPFm, STEADY-STATE FISSION PRODUCT 	 584
FUEL PELLET TEMPERATURE E DEFDREIATICN	 RAPL 6600 F4	 PSP	 TISPELEN,	 598
F UEL PERFORMANCE FINITE-ELEMENT GFSV 635 F4	 MS P CT I S BEHAVE?, OXIDE	 568
FUEL ROD CLAD STRAIN & PELLET CRACKING BAPL 6600 F4	 RS P	 I $ STRIPE,	 570
F UEL ROD STRESS T. DEFORMATION 	 RAPL 660C F4	 PS P	 T I $ CYGRO3, OXIDE	 449
Furl_ RCD THERMAL RESPONSE COCA	 ANC	 360 F4	 RSBPXTGSTHET41-0,	 512
FUEL SWELLING & GAS RELE A SE SIMULATION BAN_ 6600 F4 	 RS P	 T I S RUBLI,	 468
FUEL SWELLING TEMPERATUR E STUDY	 RAPL 6ECO F4	 RSP	 THSFIGRC, LWER	 272
FUEL TEMPERATURE CODE GGA 7044 F4 	 RS	 T I CORE, CORE CONFIGURATION	 233
FUEL TUBE BUNDLES LASL 7094 F2	 RSBP	 H $ AXFLU, HEAT TRANSFER MOLTEN	 182
FUEL TUBE BUNDLES LASL 7094 F2	 RSRP	 H S AXTHRM, HEAT TRANSFER SOLID 	 181
FUGIT, DYNAMIC RESPONSE OF ELASTIC STRUCTURES 	 EA P L 6600 F4	 PS P	 T I $	 537
FUGUE, STEADY-STATE TEMPERATURE votn FRACTION Al	 7090 12	 RS	 I $	 48
FULL-TEXT STORAGE, SEARCE E RETRIEVAL SLA 1108 FEBAL RSPP 	 T M S SPIRAL,	 607
FULLY-IMPLICIT TRANSIENT SIMULATION	 BAEL 6600 F4	 RS P	 1" G $ FLASH4,	 448
F UMPLE, FAST REACTOR FUEL BURNUP E MANAGEMENT NED 	 635 F4	 RSP	 TDS	 480
FUNDAMENTAL MODE FAST REACTOR X-SEC CALC ENW 1108 F4 	 RS P	 T 9 S FCC4,	 3C6
FUNPACK, SPECIAL FUNCTION R OUTINES-EI,K,E 	  ANL	 360 F4	 RS P X T P $	 610
P UNPACK, SPECIAL FUNCTIUN R OUTINES-ET,K,E 	 AM. 	 1108 15	 RSPYTPS	 610
FUNPACK, SPECIAL FUNCTION R CUTINES-EI,K,E, 	  ANL 6600 F4	 RSPXTPS	 610
FUSION REACTOR STUDY ANL	 360 F4	 RS P	 X S TOKMINA/TOKMINA2, TCKAMAK 	 561
F2	 RS	 A S LYNNE, WOODS-SAXON POTENTIAL SHAPE CALCULATION ORNL 7090	 381
F2	 RS	 B S OANCOFF JR, MODERATOR SPACE CHCPC 01ST FUNCT	 AEG 7090	 150
F?	 RS	 B $ 54 CYL CELL CODE, 1-0 1-GP S4 APPROXIMATION 	 Al	 7090	 53
F 2	 PS	 C $ FIRE,, 2-0 FEW-GP S4 A P ERCXIMATION PZ GEO M ETRY LRL	 709	 7
F2	 RS	 C S PERT, 1-0 PERTURBATION POP AIM ANC FOG CODES	 Al	 7090	 30
F2	 RS	 E S AIREK3, SPACE-INCEPENDENT KINETICS W/FE1DBACK Al	 7090	 121
E 2	 RS	 E $ SNAPKIN5/54, 1-REGION KINETICS SNAP GECMETRY 	 Al	 7090	 122
F2	 RS	 I S CROCK, SPACE POWER PLANT DESIGN OPTIMIZATION 	 Al	 7090	 112
E 2	 RS	 I S FUGUE, STEACY-STATE TE M PERATURE VOIC FRACTION Al	 7090	 48
F2	 RS	 I $ SHOCK, SPACE POWER PLANT DESIGN OPTIMIZATION 	 Al	 7090	 114
F2	 PS	 J S FARSE1A, cnsE RATE FRO M SNAP SHIELD LEAKAGE	 Al	 7090	 91
F2	 RS	 J $ MURTIMEP, DCSE RATE CALCULATION SNAP GECMETRY Al 	 7090	 142
F2	 RS	 J S SCARF2, SCATTER FROM RADIATOR FINS SNAP GECM	 Al	 7090	 110
F2	 RS	 J $ SCAR1, SCATTER FROM A RING SNAP GEOMETRY 	 Al	 7090	 111
F 2	 RS	 N S WED, W-DSN OUTPUT TAPE EDIT REACTION RATES	 UK-W 7090	 133
F2	 RS	 T A S SUMMIT, CRYSTALLINE SCATTERING KERNEL CALC 	 GGA 7090	 56
F 2	 RS L T 0 $ SIZZLE, 1-D MULTIGRCUP CIFFUS ION CEPLET ION	 Al	 7090	 58
r2	 RS P	 A S DOPIE, RESOLVED RESONANCE X-SECTION CAL(' 	 NED 2000	 177
F2	 RS P	 A $ EXT. k-SECTIONS FROM P-W RESONANCE PARAMETERS WAN( 7094 	 238
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F4

F2	 RS P	 A S PAPTUA E, PESONANCE INTEGRAL X-SFCTICN CALC	 NEC 2000	 176
c2	 RS P	 B $ BAM, $4 CYL CFLL CODE AND TEMPEST COMBINATION Al	 7090	 108
R 2	 RS P	 8 $ BOUNCE, FLUX CIST IN MULTI-PIN FUEL ELEMENT	 ACC 7090	 237
F2	 *S P	 B $ SAIL, 1-0 1-GP SN APPRCXImATICK SLAB GECPETRY AI	 7090	 52
F2	 RS P	 B S SPARTA, SPATIALL y -AvERAGFD DOP PLER E F FECTS	 NED 2000	 178

F2	 PS P	 C $ MIST, 1-0 FEW-GP SN DOUBLE SN APPROX SLAP CEOM PPCO 7090	 59

F2	 PS P	 D $ AIMFIPE, URANIU M FUEL CYCLE cosi ANALYSTS	 AT	 7090	 55

E2	 RS °	 F $ CONIC, rcuPLEc NEUTRCNICS-HYCRCCYNAMICS SPHERE LPL 7090	 129

F2	 PS P	 F $ wEAK EXPLOSION, COUPLED NEUTRON-HYDROCYNAmICS APnA 7094 	 145
F2	 RS P	 G $ CLOUD, GAmmA-RA y CCSE RATE FROM A CLOUD	 Al	 7090 47

n p NI 1604P 2	 RS P	 H $ BIGDEAL, SPENT YANKEE-FUEL TEMPERATURE CALC 	 549

F 2	 PS P	 H $ EL34-MOCFL, M ULTI-CHANNEL 2-D 2-PHASE FLOW	 Al	 7094	 246

, 2	 RS P	 J S GRACE', GAMMA- P Ay ATTENUATION SLAB GEOMETRY	 AT	 7090	 45
F 2	 RS P	 J $ G R ACE?, GA m MA-PAY ATTFALATION CYL SPHERE CFC m AI	 7090	 46

F 2	 RS P	 J S RATRAP, nOISF PATE CALCULATION SNAP GEOMETRY 	 Al	 7090	 141

E 2	 PS P	 0 $ CROC90, ml-1 FLuIC FLCW EXPERIMENT ANALYSIS	 AGC	 7090	 154
F2	 RS P	 P $ EXPALS, LEAST SQUARES EXPCNENTIAL DECAY CURVES LL 7094 	 321
F2	 PS P	 P $ F RANTIC, LEAST SQUARES FIT SUM OF EXPONENTIALS MIT 7090	 324
F2	 RS P	 T 4 $ 2PLUS, NON-SPHERICAL CPTICAL MODEL X-SECTIONS Al	 7094	 254
E2	 PS P	 T H $ AGN-SIGm A, CAL( OF MULTI-OP TRANSFER MATRICES ACC 7090 	 243
E 2	 RS P	 T C $ EUUIPOISE1, 2-C 2-G Ro UP CIFFUSION SLAP CYL	 00Nt 7090	 39

F 2	 RSP	 1 CSEQUIPOISE3A, 2- n 2-G P DI F FUSIC N rYLINDEP SLAP rRNt 7090	 R7
r?	 RSP	 TCSFOG, 1-C FEW-GP n IFFUSION SLA P CYLINDER SPHERE Al	 7090	 28

r 2	 RSP	 TCATIPIC, 1-0 FFh-GP SF. APPROXIMATION CYLINCEP 	 PPCO 7090	 148

F 2	 RS P	 T C $ W-05N, 1-n mULTI-GP SN APPROX SLAB CYL SPHERE U8-% 7090	 132

F2	 RS P	 T C $ wHIRLAwAY, 3 - r 2-G P OU 0 CIFFUSI oN XYZ GEOMETRY °Pm 7090	 32
F2	 RS P	 T C $ 20GRANO, 2-n FEW-GROUP DIFFUSICN SLAP MINCER nPfsl Fos°	 40
T 7	 RSP	 TGSTRANS-FUGuE1, TRANSIENT FLOW AND HEAT TPANSFER AT	 7094	 268

1 2	 0S PL T A $ ARES2, PFSCNANCF INTFGRAL x-SEC T ION CAL	 AI	 7090(	 FS

1 2	 P$ PL T 13 $ FORM, FAST NEUTRON SPECTRU M X- sECTICN CALC	 AT	 7090	 51

F 2	 RS PL T I S CYCLOPS', ThERMnCYNAMIC CYCLE ANALYSIS	 Al	 7094	 244
12	 RS PLx T B S GAM1, FAST NEUTRON SPECTRUM X-SFCTICN catc	 GC* 7090	 13

F T	 RS PLX T C $ OTF2, 1-0 MULTI-GP DISCRETE ORDINATE CAI( 	 At	 7090	 151

12	 RSA	 F s HATCHET, COUPLE !' NEOTRCNICS-HYCPOCYNA41( s con y AGC 7090	 1'3
c2	 RSR	 T D S FEVER, 1-0 FEw-GP niFYLioN DEPLETICN PROGRA M GGA 7090	 117

12	 RSAP	 0	 CRNL 7090$ ISOCRIINCH, REACTION DECAY CHAIN ANALYSIS 	 IPO

F2	 RSHP	 0 $ NPRECCP, FUEL CYCLE COSTS PERFORMANCE DATA	 KE	 7090	 146

F 2	 RSPP	 D $ AMC'', SOLUTI oN OF NUCLInE CHAIN PQUAT1CNS	 OAKL 7090	 134

F 2	 PSIIP	 H t AXFLO, HEAT T AANSFE R mCLTEN FUEL TUBE BUNDLES IASI 7094 	 1C7

E 2	 RSBP	 H $ AXTHR m , HEAT TRANSFER SELIC FUR. TUBE BUNCLES LAS( 7044 	 IPI

1 2	 RSRP	 J 1 LIRmECAN1, mr NEUTRON PENET R ATION CALCULA T ION DAC 7090	 173

F2	 psnp	 I H $ PTH1, BLCWOCwN PRESSU R E TEMPERATURE HISTORY	 KE	 7084	 155

F 2	 RSRPL T J $ MAC, SHIELD OESIGN m ULTI GR OU P SLAB GECK	 RA4 7090TRY	 143

1 36	 SRP	 I $ 30W2, DEFL E CTION CALCULATION PARALLEL BEA M S	 AN!. 3600	 365

136	 RS P	 G $ OISPE	 RFD 3600O, AFROsCL PARTICLE TRANSPORT STUDY 	 554

F36	 ASP	 1 BSMC**2, EN0F muLTIoRnor, x-SFCTION CALCULA T ION	 ANT 3600	 355

1 36	 R 9 P	 T C $ SNAK6-1n, 1-C ROLTI-G P DISC R E T E ORDINATE CALC AM!.	 3600	 2ee

r1 6	R S P	 TISSUPOMAN, P E ACTo 0 CORE SUPPORT STRESS ANALYSIS ANL 1600 	 357

F16	 RsPxTC$ mACH1, 1 - r MULTI -OP DIFFUSION sLAP CYL SPHERE A5L 3600	 262

36	 PS P ACT C S TESS, 1-0 SLAB ANC SPHE R E GEC m SN TRANSP OR T 	 AN!.	 3600	 513

F36	 RSAP	 A s MISH-MASH, RESIMANCF INTEGRAL GALE HCMCGFKFCU S AN!. 1600	 214

R 16	 PS,IP	 G t cHEmolr2, COPE 1,EATINC ci4ormo-sTEA m R F ACTION AN!. 3600	 366

F 36	 RSRp	 G S wHAM, itcmin - FtitYo PIFING SYSTE m ANALYSIS	 KE	 3600B

	

AR!. 1600	
278

1 36	 RSRP	 I $ SwELL2, FUEL EL 1mENT LIFETIME ANALYSIS	 353

F 16	 P9RP A I B $ RABBLE,w1I P , F L AT , PFSCNANC F APsORPTION, CELL	 AN!.	 3600	 2F1

F 16	 ASRP A T R S RIFF- R A F F, P F Sr5ANCE I A TFGBAL raLc 2-RFG CELL AN!. 3600

	

10P	
213

1 4	 5	 T D S GAFFE, EQUILIP R IU m FU	 GGA	 1EL CYCLE CALCULATION	 3C2

F4	 S P	 H $ P wR-PPm, B oRA T ION-DILLITIC N TABLES FCR PhR C PN oP P O 6400	 557

r 4	 RS	 A t STRIP, PFSoLvE r RESONANCE INTEGRAL CALCULATION P.	 2000	 3n5

1 4	 Rs	 8 S APRExl, 99-GP rir -2P LieRmar r ilCUP COLLAPSI N G APPF 6600	 466

1 4	 AS	 R S H .,XSCAT, Etasitr SCAT x - sYcitc kc HEA LATTICE	 GCA 1101	 211

1 4	 ps	 S S P102, S P 4CF-INCE P EN o EN T INVERSE KINETICS rev WAN!. 7094	 168

E 4	 Ps	 ; $ ANVENT1 LCC A A 5 tLY515 [UK& POINF F MCGUIRF UNI T S Duro 635	 52S

74	 pC	 I S CTAE, COPE CoNFIGHRATICN FUEL TEm pERATuFE CC^ F GCA 7044	 231
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F4 F4

F4 RS I	 $	 SORSDR,	 PRESSU R E VESSEL	 STRESS	 ANC	 FATIGUE KARL 6600 351
F4 RS M	 $ MERMC2,	 mC**2 BINARY LIBRARY	 TAPE	 MAINTENANCE ANL 360 472
P4 PS T	 B $	 610807,	 2-0-	 CIRRUS ION	 APSORPTION REMOVAL	 X-SECS RAPL 6600 200
P 4 RS T C	 $ EXTERMINATOR?, 2-0 	 MULTI-GP DIFFUSICN PROGRAM BC 625 156
P 4 RS T	 C	 $ F06,	 1-0	 FEW-GP DIFFUSION	 SLAP CYLINDER	 SPHERE BC 625 28
F4 RS T C	 $	 M	 P0648,	 1-0 SLAB TRANSPCPT	 WIT	 SLOWING DOWN BAPL 6600 342
F4 RS T G	 $ GADOSE,DOSET,	 HTGP	 ACCIDENT	 ANALYSIS	 DOSE	 CALC GGA 1108 261
F4 RS T H	 S PATH,	 7-	 CP	 3-0 HEAT	 CONDUCTION LUMPED MASS LASL 7030 242

F4 RS I H	 $	 STEAM-67,	 1967	 AS m E STEAM	 ANC WATER	 PROPERTIES AGEE 360 4E7
F4 RS I H	 $ WATER,	 ST r AM	 TABLES	 14.5-14,500PSIA	 32-4720EGF BAPL 6600 267
P 4 RS T	 I	 $	 CYGRO2,	 STRESS	 ANALYSIS	 CYL	 FUEL	 ELEMENT RAPE 6600 266
F4 RS T	 M S	 CHECKER,CRECT,CAPPET,ELCTEP,... 	 ENCE/B	 VI	 PROC BNL 6600P 384
F4 RS T M	 $ CHECK3,RIGEL3,	 ENDE/B	 93,V4	 PROCESSING	 CODES 861 6600 571
F4 RS T	 M $	 CRECT,CHECKER,RIGEL,PLCTFB,... 	 ENCF/e V2	 PROC ANL 66008 475
F4 RS T	 M	 S RIGEL,	 ENnE/P	 V3 DATA	 PROCESSING CODE ANL 360 571
F4 PS T 0 $ GASPAN,	 COMPLEX	 GAMMA-PAY	 SPECTRA ANALYSIS KAPL 6600 485
F4 RS T P	 $	 LASL	 LEAST	 SQUARES,	 GENE R AL	 CURVE	 FITTING LASL 7094 62
F4 PS T	 P	 $ MODEL,	 MODIFIED	 BETTIS	 ENVIRNMNTL LIB	 SCORE2.0 CDC 7600 478
F4 RS X T G	 $	 RkECON,	 HTGP CONTAINMENT	 PRESSURE POST RUPTURE GGA 7044 22E
F4 RS X T	 P	 $ EISRACK,	 MATRIX EIGENVALUE	 EIGENVECTOR	 PACKAGE ANL 635 534
. 4 RS XTRSEISPACK,	 MATRIX	 FIGENVALUE	 EIGENVECTOR PACKAGE ANL 1108 534
P 4 PS X T	 P	 $	 EISPACK,	 MATRIX	 EIGENVALUE	 EIGENVECTOR	 PACKAGE ANL 6600 534
F4 RS L TBSGAMB1T,	 X-SEC	 GENFRATICN FCR	 TRANSPORT CODES WANE 6600 547
F4 PS L TBSGGC4,	 MULTI-GP	 X-SECT IONS	 FAST	 THERMAL	 SPECTRA GGA 6600 258
F4 RS L TC$FIRE5,	 1-0	 AGE-DIFFUSICN	 SLAB	 CYLINCER	 SPHERE AE FI 360 5
F4 RS P A	 s AVERAGE,	 uNAF P nL y En REGION AVERAGE	 X-SEC	 CALr BNL 6600 376
cy RS P A	 $	 AVERAGE,	 UNRESCLVEC	 REGION	 AVERAGE	 x-SFr	 CALC PNL 7094 376
P 4 RS P A	 $	 BESFIT,	 DIFFRACTION MODEL	 ELASTIC	 SCAT	 X-SEC RNL 6600 524
. 4 RS P A $	 CLEM,	 ANGULAR	 DISTRIBUTION LEGEN DRE	 FITTING KAPL 6600 531
F4 RS P A	 $	 CODILLI,	 LEAST	 SQUARES	 ANALYSIS	 RESCNANCE	 CATA UILL 360 347
F4 RS P A	 $ GAKER.	 INELASTIC	 SCAT	 X-SECTION CALC	 mOrEPAT0P GGA 1108 289
F4 RS P A $ GANDY,	 UNRESCLVEC RESONANCE X-SECTION	 CALC 0-GA 1108 341
F4 RS P A	 S GASKET,	 THFR m AL	 SCATTERING LAW CALCULATION GGA 1108 263
P 4 RS P A	 $ GRAmP,	 P-M	 PARAMETERS OF UNRESOLVED RESONANC P S PAPL 6600 470
F4 PS P A	 S	 MULTI,	 MULTI-LEVEL	 RESCNANCE TFFORY XSEC	 CALF KARL 6600 535
F4 RS P A	 $	 0 sEu0n,	 STATISTICAL	 R ESCNANCE	 PARAMETER	 CALC ENEA 360 292
P 4 RS P A f	 PSEUDO,	 STATISTICAL	 R ESONANCE	 PARAMETER	 CALC GGA 1108 252
E 4 RS P A	 S RAMP',	 0 FICH- P or p E	 PFSCLVEC	 REGION X-SECTIONS PNL 6600 452
E4 RS 0 A	 $ SIGPL07,	 R P SnL y ED MULTILEVEL	 P-W	 X-SEC	 CALC RNL 6600 377
F4 RS P A	 $	 THRESH,	 STATISTICAL	 m CCEL	 R EACTION	 X-SECT IONS RNL 6600 5C4
F 4 RS 0 R	 S AVOID,	 ANNULAR	 VOID	 X-SECTION CALCULATION GEC 625 276
F 4 PS P R $	 GAMMA-P,	 PRCCUCTION X-SECTIONS	 FOR	 GAMMA-RAYS GEC 7094 235
pi,

F4
PS
RS

P
0

B	 $	 RARTI,	 OPTIMAL GRCU P 	 OP	 MESH CELLAPSING
3	 $ wELwING,	 MATERIAL	 BUCKLING	 CYL	 FUEL	 ELEMENTS

TRw
AFB

6500
360

416
362

P 4 PS P C	 $	 PERT,	 1-F	 P .0 TuR9ATIOK	 FOR	 AIM	 ANC	 FOG CODES BMSC 360 30
F4 RS P C	 $ PERT4,	 2-D	 pERTuR8ATIGn	 KY	 RZ	 R T HETA GEO M ETRY PNw (LOP 304
F4 RS P D	 $ CINDER,M0102,	 PINT	 DEPL E TION	 FISSION	 PRODUCT RA P L 6600 313
0-4 RS P 0	 S	 FWEVAP6,	 HTGR	 M ETALLIC	 FISSION,	PROCUCT	 RELEASE GGA 1108 3C1
F 4 PS P 0	 f NPRFOCP,	 F UEL	 CYCLE	 COSTS	 RERECRMANCE DATA UFr 6600 146
F4 RS P 0	 $	 ROWERCO,	 NUCLEAR	 STATION	 ELECTRICITY COSTS UCC 6600 340
. 4 PS P 0	 $ 8502,	 HTGR	 FISSION	 P P CCUCT	 ACTIVITY	 01ST	 STUDY 0-CA 7044 231
P4 RS P D	 $ RAPED,	 FUEL	 CYCLE	 PARA M ETERS FAST BREEDERS NFn 635 372
P 4 RS p 0	 $	 WAMPUM,	 FU r L	 CYCLE	 CCSTS	 PERFORMANCE	 STUCY GGA 7044 224
F4 RS P 0	 s WAMPU M ,	 FUEL CYCLE	 COSTS PERECPmANCE	 STUDY UEC 6600 224
P 4 PS P E	 $	 AIREK1,	 SP A CE-INCFRENGENT	 KINETICS	 I./FEEDBACK AIR 360 121
F4 PS P E	 $	 BLAST,	 REACTOR	 KINETICS	 TE M PERATURE	 01ST	 STUDY APR 160 363
F4 RS P E	 $	 GAPOTKIN,	 SPACE-INDEPENDENT	 REACTOR	 KINETICS ,GA 1108 317
F 4 RS P E	 $	 GASA,	 STAPILITY	 ANALYSIS	 REACTOR	 KINETICS	 EONS GGA 110P 290
E 4 RS P E	 S	 8101,	 SRACE-INDEP E NDENJ	 KINETICS	 KEX	 ORTTCNS ANL 360 255
P4 RS P E	 $ 8101,	 SPACE-IN n FRENDENT	 KINETICS KEX OPTIONS WANL 7094 255
F4 RS P E	 $	 8102,	 SPAC E -INCEP F NCENT	 INVERSE	 KINE T ICS	 CALC ANL 360 188
F4 DS D E	 S	 TRIFICO,	 P ULSED	 NFuTPDN	 SOUPCF	 DATA	 ANALYSIS rKPA 360 489
P4 PS P F	 $	 MARS,	 2-0	 EXCURSION CALCULATION R-Z GEO m ETRY APDA 7094 253
P 4 RS 0 F	 t	 RAUm 2F17,	 1-n	 Timp-n p PEND p NI	 DIFFUSION	 CALC KAPL 6600 352
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E4 C4

PS P F	 S S1IN13.	 SINGLE-CF A NNEL	 s p ArF - Ti m F	 s ytomrsts NAP,. 6600 389
, 4 RS P F	 S TwIGGLF,	 2-C 2 -OP	 SPACF-TI m E	 rIFFusinN ANL 360 338

P S ° $ CLOUD,	 CAm m A- P AY O r SE	 RATE	 FRCP	 A CLCUP nP 360 47
C4 AS P S EGAD,	 cAir	 CF	 EXTERNAL	 GAMMA	 POSE	 INTEGPALS np 360 600
r 4 PS p G t FREPL2.	 trrA	 Fission	 Pi: 000r -1- 	 PFLEASE	 ANALYSIS BCL 6400 500
F4 RS G $ 1NTEG,INS PE C,	 MARKOV	 SIMULATION CF	 RFACTCR	 oPN n p 360 590
F4 PS P GA MIRA8,MIPA P .	 CENTAINMENT	 SYSTEM	 IOCINE	 FEMOVAI RCL 6400 459
P4 PS P G S SOCOUL2,	 SnDIum-F0FL	 INTERACTION ANALYSIS ANL 360 521
F4 RS P G	 S	 S1C0012,	 Sr c lU m -FIIEL	 INTERACTIPN	 ANALYSIS HEIDI 1108 521
c4 PS P O	 $ mATER-HA m MCR,	 LIQUID	 BLOWCOMN	 AN A LYSIS	 L O FT UGA 360 278
F4 RS P H S FLJW-MODEL,	 MULTI-CHANNEL	 2-D	 2-PHASE FLOW uSC 360 246
r 4 Ps P H S PLENUM,	 FLTN CIST.	 IN	 CYL	 CnCLANT	 INLET PLENU M OP 360 5FE
c 4 RS F' H	 $ RAPP,	 HIGH-VELOCITY FLCK	 STUDY	 STEAM-KAT Ep	 mix K AP L 6600 382
P4 RS P 1	 P GAZELL FC ,	 GAS-CCPIED	 CCRE	 THEPmAL	 PFSIGN	 sTunm GGA 7044 232
rN PS P I	 i SAFE-CPFF 0 ,	 VISC c ELASTIC	 ANALYSIS	 CONCRETE 00A 1108 300
Fit Ps 1	 S SAFE - DIANE,	 PLANE	 STRESS	 ANALYSIS,	 2-0	 PCIIES G T,6 1108 252
F 4 Ps P I	 I. SAFE-SHELL,	 ST P FSS	 ANALYSIS	 THIN SHELLS GOP 1108 253

41 PS P I	 $ SAFE-20.	 PL AN E	 C	 AXISYmmETRIC	 STRESS	 ANALYSIS GGA 1108 379
F4 PS P I	 S STEM,	 MATRIX GENERATION FOR	 A	 SYSTEM CF	 BEAMS KAPL 6600 337
r 4 Pc 0 1	 S STRIPE,	 Fu r l.	 Prr	 CLAC	 ST P AIN	 C	 P ELLET	 CRACKING PAPL 6600 57C
F 4 PS P I	 t TC1101,	 C RE 7 P -RUCKLING OF	 TURES	 UNDER	 PRESSURE PAPL 6600 604
F 4 PS P 1	 $ TUBE,	 U-TUBE	 HEAT	 EXCHANGER	 STRESS	 ANALYSIS KAP( 6600 378
F 4 PS P L	 S GAYER,	 E N EFGY	 INTERVAL	 X-SECTICK	 AVE P AGING GGA 7044 21B
F 4 RS L	 $ GENRE),	 FRE F-FpRmKT	 CARC	 INPUT	 PPOCESSOR Lest. 360 530
rp ps p L	 $ GENRD,	 FREF-ECRmAT	 CAPE	 INPUT	 p mccFEsn p LACI. 6600 530
F4 RS L	 S GROWRK,	 GRID GEN F PATICK	 FOP	 SAFE PROGRAMS r,GA toe 296
F 4 PS P N CACI,	 SN	 P EP TU P PATIGN	 cnnE	 USING OTF4 FLUXES Lest 6600 455
F 4 RS P N % HEATMFSH,	 0FCM F T R ICAL	 CATA	 HET	 TRANSFER	 ST0nY SLL 6600 434
F 4 PC P N S LARCA,	 FL0x-wEIGHTING	 OF	 nTF4	 CP T• SS	 SECTIONS LPSI 6600 409
'4 PS P 0 $ ALPHA - M,	 RESOLUTION (IF	 GAmMA	 PAY	 SPECTRA OPNL 360 413
r 4 R P 011iGA m t	UNFTLnING	 CF	 TC P PLEY	 Gtm m A - RAY	 SPECTRA KSUN 360 co3
"4 PS P a	 $ DYNOI,	 PHOTO m ULTIPLIER	 ELECTRCN	 DISTRIBUTION ANL 360 464
F4 RS P $ DYNC1,	 PHCICHUI T TPLIFR	 ELECTRCN	 CISTRIPUTICK PAN 6600 4f4
'4 RS P P	 5 ERF,EREC,	 ERROR	 C COmPLEMENTAPY FkPOR FUNCTION SIP 6600 601
'4 RS P V	 S FORSI m ,	 SCLN CF	 SYSTEM	 CF ORDINARY	 OIFE	 EONS CRNI 6600 514
F4 RS P P S GEAR,	 ORDINARY	 DIFFERENTIAL	 EON SYSTEM SPLVER LLL 6600 552
'4 RS P P	 5 KEELE,	 LINFARL y -CoNSTRAINIn	 OPTIPIZATITN OPNL 360 556
'4 RS P P	 $ MOST,	 A	 mULTICI P ENSICKAL	 O P TI00 17ATION	 srt- ENIE KAPL 6600 446

ps 0 P	 S PLOTR,	 20 CONTPLP	 FLITS	 C	 AREA (ALCULATICN SIP 6600 578
'4 RS P P	 s RE101,	 PFLIAPILITY	 FOR	 A	 SINGLE	 FAILURE	 MODE PAPL 6600 447
Ti,
F4

PS
PS

0
p

P $
V	 S

ROPE,	 FINnING	 PICTS	 CF	 A	 PCLYNCMIAI
F F EARS,	 LAPLACE	 EQUATICN	 ISOTPCPIC	 DIELECT P I C S

(API
SLA

6600
6600

444
577

'4 PS 0 X	 S TOKMINA/TCKMINA2,	 ToKA m AK	 FUSICN REACTOR	 sTunm ANL 360 561
'4 PS P T A	 I. ATHEN1U4,	 INELASTIC	 SCATTERING	 FORK/	 FACTCPS OPNL 360 417
F 4 PS P T A	 S JPIXR,	 C rU P LED-C HA NNEL	 SCATTERIPG	 X-SEC	 (API KAPL 6600 506
F 4 RS P T 4	 I. PHASEP,	 PHASE	 SHIFT	 X-SEC	 C	 PCLARIIATION	 CALC K AN 6600 5C7
F 4 RS P T A	 $ PUNE.	 UNRESOLVED RESONANCE	 INTEG R ALS X-SECS 9API 6600 359
F 4 RS P T A S mEsEN4o,AoLFP, 	 E NJoF/P RESONANCE	 XSECTION CODES PNL 6600P 465
'4 RS P T A	 $ SUM0k,	 S- WAVE	 NFUTPCN X-SECTION CALCULATION PAN_ 6600 399
F 4 RS p T A	 $ TACASI,	 ANALYSI S OF	 RESONANCE	 MEASURE M E NT S GGA 1108 410
F 4
`4

RS
RS

P
P

T
T

A S
B	 S

TOR,	 T HER m AL	 SCATTERING	 CRYSTALLINE MATERIALS

CLUP77,	 SQUA R E	 CELL COLLISION	 rPreAelLur y 	(ALE
IASI.
aNt.

6600
360

360
526

C4

, 4
F4

r4

'4

F4
P4
F4

F4

p5
Rs
RS

RS

RS

RS
RS
RS
RS
RS
RS

PS

P
P
P
P
P
P
0
P
P
P
P
P

T

T
T
T
T
T
T
T
T
T
T

B	 S
B	 S
A	 S
A	 S
B	 $
B	 S
B S
B	 S
B	 S
9 S
B S
O $

CLUP77,	 SQUARE CELL COLLISION PROBABILI T Y our

EPOCH,	 N E UTRON	 AGE CALEUL AT IC N OF	 FN0F/P DATA
ETOG3,	 ENDE/8	 TO muFTt	 GAM,	 ANISK X-SEC	 FORMAT

ETOM1,	 FNCF/P	 FORMAT	 TO MUFT	 FORMAT x-SECTIONS
ET072,	 THER M AL	 LIBRA R IES	 FRC m 	ENCE/P	 CATA

FCC4,	 FUNnAmENT A L	 mOnE	 FAST REACTOP	 X-SEC	 CALC

EMC -N,	 MCNTE CARLC CALC NEUTRON HISTORIES
GLEN,	 G R OU P CONSTAN T CALC FROM TnR OUTPU T DA T A

REAP,	 RESOLVED RESONANCE	 EPITMEP . 41	 X-SECTIO N S

RICE,	 PRIMARY RECOIL	 ATO P SPEC T R A FNEF/S CATA
SuPERTOG,	 ENVF/B FINE-GP CONSTA NT S GENEPATIC K

BE21,	 FEW-GP DISC R E T E ORDINATES	 SLAB GEO M E TRY

JAF P
9101
wAPr
wA R O
wApo
BNw
GGA
LASL
NE)
ORNL
CRNL
BA R L

230
6600
7600
6600
7600
1108
7044
6600

635
360
360

6600

526
461
518
436
509
306
155
361
257
453
431
398
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P4 F4

.4 RS P T C	 $ BISYN,	 2-0	 MULTI-GP	 DIFEUSICN SYNTHESIS	 CALC	 Nr0 1108 287
8 4 RS	 P T	 C	 S	 DUT2DP,	 2-r	 mulTicFnur,	DIFFUSION!	 c SN	 THEORY	 NPn 635 459
F4 PSP 1CSDTF4,	 1-n MULTI-GP	 CISCRFTF	 CPrINATE	 PRCGRA .	LASL 6600 209
. 4 RSP 1CS01F4,	 1-0 MUL T I-GP	 DISCRETE	 ORDINATE	 PPE:GRAN	 LASE Too 209
F4 RS	 P 7	 C	 $	 DTF4,	 I-r	 MULTI-GP	 DISCRETE	 OPCINATF	 PPCCRAM	 (ER 7094 209
F 4 RS P T C	 4 EATERmimATOR2,	 2-n	 muLTT-DR DIFFUSION	 p PnGRAM	 CP 6600 156
8 4 RSP TCSEXTERmINATOR2,	 2- r MULTI-GP DIFFUSION PROGRA M	ORNL 360 156
. 4 RS P T C	 $	 FAIMJS,	 1- n	PuLTI-G P	DIFFUSION	 SLAP	 cYL	 SPHERE	 PHSC 360 120
. 4 RS	 P T	 C	 $ FLARE,	 3-0 REACTIVITY	 AND	 POWER	 DISTPIRUTICN	 NEO 635 167
8 4 PS	 0 T	 C	 $ GASP2.	 1-o	 FEW-OP	 riFFusiiNI	 PeNFF	 nisT	 SEARCH	 GOP 7044 220
F4 RSP 1 CSGASP7,	 1-fl	 PUPNUP	 POWER	 CISTRIPUTION SEAPCI-GCA 1108 319
84 RS	 P T	 C	 $ GATT,	 3-D	 FEW-OP DIFFUSION CALC HEX-2	 MESH	 GOP 1108 180
P 4 RS	 P N SLAP CYL	 SPHERET	 C	 $	 HEN,	 1-r M ULTI-GP	 rIE P USIO	 RNw 1107 241
84 RSP TCSTEMCO,	 1-0	 F EW-GP 01F P USION	 TE m P COEF	 CALC	 GGA 7044 225
. 4 RS	 P 7,	 TEMPERATU P E COEFFICIENT CALCULATIONT	 C	 $ 1EMC0	 GOP 1108 320
84 RS P T C	 $	 TOPIC,	 1-0	 FEW-GP	 SN	 APPROXIMATION CYLINDER	 P0Cn 7040 148
84 RS	 P T	 C	 5 TRIPLET,	 2-n	 TRIANGULAR	 MESH	 TRANSPCPT	 FRccRA w	LAst. 6600 608
. 4 RS	 P T	 C	 S	 TRIPLET,	 2-r TPIANGULA P	MESH TRANSPORT	 PPOGRA M 1451 7600 608
. 4 RSP TCSTwOTRAN-PNVW, 	 2-0	 PARTICL E	TRANS P ORT	 xY	 RI	 RTH LASL 7600 573
. 4 RSP 1CS1W0T46N2,	 2-0 M ULTI-GP	 TRANSPCPT XY R2 PTHETA 	 LASL 66008 358
84 RS	 P T C	 S	 TWOTRAN2,	 2-0	 M UL T I-G P TRANSPP P T	 xY RI PTPETA	 LASI 7600 P 352
F4 RS P T C	 $ VARI-OU	 umrsIP,	 TI 	 2-0	 MULTI-GP	 01FFUSICN 360 212
r 4 RS	 P T	 C	 $ VARI-QUTF,	 TI M E-CEP	 2-C	 MULTI-GP DIFFUSION	 wANL 6600 212
P 4 RS	 0 T C	 5	 3001,	 3-0	 MULTIGROUP	 CIF F USION XYZ P-THETA-2 	 LASL 6600 463
P4 RS	 P T 0	 S CINCAS,	 NUrLEAP	 FUEL CYCLE	 CCST	 AND ECONC M ICS	 CWE 360 354
F 4 RS	 P T	 D S	 CINCAS,	 NUCLEA R	FUEL	 CYCLE	 COST	 AND	 ECONOMICS	 wAPT, 5600 354
84 RS P T	 0	 S OTF-HO P N,	 1-n	 M ULTI-GP	 01F4	 WITH DFPLETICN	 LAS! 7030 269
F4 RS	 P T	 D $	 FEvERT,	 1-r muLTIcRouP	 DIF F USION AND DEPLETION GGA 1108 318
F 4 RSP TOSFUMBLE,	 FAST	 REACTOR	 FUEL	 BURKUP E.	 MANAGE M ENT	 NED 635 480
. 4 RS	 P T	 D	 $ GARGOYLE,	 FUEL	 r ycLF	 ANALYSIS	 PARTIAL	 PE F UEL	 GOP 7044 260
84 PSP TOSGAUGE,	 2-0	 FEW-OP HEX	 CECM DIFFUSION	 CEPLETION	 GOP 1108 339
F4 RS	 P T 0	 CRNL$ ORCOST,	 POWER	 PLANT CAPITAL COST ESTI M ATING 360 588
F4 RS P T	 0	 $ PHENIX,	 20 D IF F USION	 BURNUP REFUELING HISTORY	 LASL 6600 454
F 4 RS P T D	 $	 PwCOS T,	 REACTCR	 FUEL	 CYCLE	 cn	 GGAsT	 CALCULATION 1108 441
84 PS.. TOSRELOAn-PEy.R,	 1-n	 FEW-OP DIFFLSICN DEPLETICN	 GOP 7044 221

84 RS	 P T	 U S	 REVISEC-GAC,	 FUEL	 CYCLE	 ANALYSIS W/REFUELING	 CGA 7044 223
E A RSP TOSSTMGEN,	 STEAM	 GFAEPATC P	DESIGN	 CRITERIA	 COSTS	 G r.,. 7044 227

64 RS	 P T	 D	 $	 208,	 2-0 m ULTIGR0UP DIFFUSION Ann DEPiFTIch 	 PEW 1108 325
8 4 RS	 P T 0	 $	 208,	 2-0	 MULTIGPCUP DIFFUSION	 !NC	 CEPLFT ION	 LASL 6600 225
F4 RS P T 0	 8	 308,	 3-0	 MuLTIGROuP DIFFUSION RURNUP ANALYSIS 	 MPOL 1108 567
84 RS	 P T	 0 i	 30X1,O	 (APEFP3.	 3-C XENON TRANSIENT 	 C DEPLETION 6600 477
. 4 RSP TESANCON,	 SPACE-INDEPENDENT 	 PEACTCR KINETICS	 CODE	 ANL 360 486
F4 PS	 P T	 8	 $ ANCON,	 SPAC F -INDEPENDENT REACTCP 	 KINETICS	 CCOE	 LASL 6600 486
. 4 RSP TESADEP,	 10 ANC 2r	 FEw-GRCUP	 SPACE-TIME KINETICS 	 BCL 6400 494
F4 RS P T	 F	 $ FQRE,	 FAST REACTOR	 ExcuFsicN	 CALCULATIONS	 NEC 2000 174
r 4 RSP TE$GAMIN,	 1-0	 mUL T IGPOUP	 TIME-DEPENDENT DIFFUSION GGA 1108 310
P 4 RS	 P T F	 $ GAKIT,	 1-0	 m ULTIGP	 KINETICS WITH TEMP	 FEEDBACK	 GOP 1108 370
F4 Rs', TFSNOAH,	 1-0 ONE-OP	 SPACE-TIME	 DIFFUSICN FEEDBACK	 ANL 6600 405
F4 RSP TESNOISY1,	 AUTO-	 AND CROSS-SPECTRAL 	 DENSITIES	 FINN 7090 488
F4 RSP TFSNOWIG,	 I-0 2-GP	 KINETICS TEmPEPATURE	 FEEDBACK	 FIA P L 6600 371
F4 RS	 P 7	 F	 $ SAS1A,	 FAST REACTOR	 POWER	 AND FLnw	 TRANSIENTS	 ANL 360 400
F4 RSP TESSAS1A,	 FAST	 PEACTCP	 POWER	 ANC	 FLOW	 TRANSIENTS	 ANL 6600 400
r4 RS P T	 F	 $	 TSN,	 SPATIALLY-DE P ENDENT REACTOR	 KINETICS	 Al 360 309
r 4 RSP TESTWIGL,	 2-C	 2-GP	 SPADE-TIME	 DIFFUSION	 FEEDBACK	 BAN_ 6600 338
F4 RSP TFSWIGL2,	 1-0 2-GP	 SPACE-TIME	 DIFFUSION 3-CE0M	 FIAPL 6600 274
F4 RS	 P T F	 $ wIGL2,	 1-0	 2-GP	 SPACE-TIME	 DIFFUSION	 3-GFCM	 GOP 1108 274
F4 RS	 P T	 G	 S	 AISITE2,	 PARAMETRIC	 SITE REQUIREMENT	 STUDY	 Al 360 172
P 4 RSP TGSCEBU0,	 STEAM GENERATOR 	 SCCIUM-WATER	 REACTION	 CEND 7600 548
64 PSP TGSECCSA4,	 LOSS-OF-COOLANT	 & EMERGENCY COOLING	 RCL 6400 330
E4 RSP TGSELBCW,	 FUEL	 ELEMENT	 STRESS	 ANALYSIS	 STUDY	 GGA 7044 229
F4 RSP TGSFLASH3,	 LOSS-OF-COOLANT	 ACCIDENT	 ANALYSIS	 FIAPL 6600 255
84 RS	 P T	 G	 $	 FLASH4,	 FULLY-IMPLICIT	 TRANSIENT	 SIMULATION	 BARE 6600 448
E 4 RS P 7 G	 $	 FREAJM1, FAST	 REACTOR CCRE	 ACCIDENT	 ANALYSIS	 NED 635 479
F4 RSP TGSHAA3,	 COAGULATION OF HETEROGENEOUS AEROSOLS 	 Al 360 443
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F4 RSA TG$M0555,ACTI,	 LCSS-CF-CCCLANT	 AECICENT	 ANALYSIS R APL 6600 284
F4 RSP TGSNURLDC-1.0,	 LOSS-OF-COOLANT THERMAL	 ANALYSIS FICL 6400 328
F4 RS	 P I G $	 RELAP3,	 REACTOR	 RLOWOOWN - EXCURSION ANALYSIS ANC 1108 369
F4 RSP 10SRELAP3,	 PEACTOR RICwOCION - EXCURSION ANALYSIS ANC 6600 369
F4 RS	 P T	 G	 $ SOFIRE2,	 SODIUM	 POOL	 EIRE	 I-	 E	 2-CELL	 AAALYSIS Al 360 559
F 4 RS	 P T H	 $	 ASTER,	 THERMODYNAMIC	 PREPERTIES WATER	 C	 STEAM ANC 360 580
F4 PSP THSCHIC-KIN,	 FAST	 •	 INTERMEDIATE	 PCwER	 TRANSIENTS PAPI 6600 473
F4 PSP 1HSCOBRA3C,	 ROC RUNDLE THER M AL-HYDRAULIC ANALYSIS FlAw 360C 432
F4 PSP 115COBRA3C,	 ROD BUNDLE THER M AL-HYDRAULIC ANALYSTS FiNW 1108C 432
F4 RS	 P T H A COBRA3C,	 ROn BUNDLE	 THERMAL-HYDRAULIC	 ANALYSIS ANw 6600C 432
F'. RS	 A T	 H	 $	 OYNAM,	 DYNAMIC	 ANALYSIS	 BOILING FLOW STEAM GGA 110P 440
F4 RSP THSEIGRO,	 LWRP	 FU R L	 SWELLING	 TEMPERA T URE STUCY 272
F4 RSP 1HSFLOTI,m0219,	 PwR	 FLOW	 TRANSIENT ANALYSIS :::LL ::gg 331
F4 RS P T H	 $ GLU B1,	 WATER-LCGGEC	 FUEL	 ELEMENT	 ANALYSIS RAPL 6600 424
F4 PS", THSHEATING3,	 1,2,	 OR	 3-n HEAT CONCUCTICN PROGRA m nRNL 360 517
F A PSP THSH0T2,	 2-0 TRANSIENT HEAT CONOLCTION PROGRAM BAP( 6600 2F6
F4 PS P T H	 s	 LION4,	 3-0	 TEM P ERATURE	 DISTRIBUTION PROCRAM CHI 110 P 288
F4 RSP TH$MANTA,	 STEADY-STATE	 THER M AL-HYDRAULIC	 ANALYSTS NEC 635 256
R4 RS	 P T	 H	 $	 MANTA,	 STFACy-STATE THERMAL-HYDRAULIC 	 ANALYSIS WARP 6600 256
F4 RS P T H	 $ MOXY,	 BWR	 FUEL	 ELEMENT HEAT	 IRA' SEER	 CALC ANC 1108 551
F4 RS	 P T	 H	 $	 40899,HOH,	 STEAM TABLES	 14.5-2 518 PSIA MARL 6600 294
r 4 RSA THSTOAS,	 TRANSIENT	 THERMCOYNA m ICS	 CF	 PRESSURIZERS RAN_ 6600 348
F4 RS	 P 1	 H	 $ VELVET?,	 TURBULENT	 FLOW	 IN LMFRR ROD Bu N OLE NE0 635 458
F4 RS P T H	 $	 WASP,	 WATER	 AND STEAM THERMOCYNAmIC 	 PROPERTIES BA P L 6600 396
F4 RS P T	 I	 $ BUBL1,	 FUEL	 SWELLING	 C	 GAS	 RELEASE	 SImULATICN 468
F4 RS	 P T	 I	 $	 BUSHL,	 CYL	 SHELL	 BUCKLING	 COLLAPSE	 ANALYSIS

F:Fp'll:pg =

481
F4 PS P T	 I	 $ CYGR03,	 CXIDE	 FUEL	 ROC	 STRESS	 C DEFORMATION RAN_ 6600 449
F4 RS P T	 I	 $ FUGIT,	 DYNAMIC	 RESPONSE	 O r	ELASTIC	 STRUCTURES PAPL 6600 537
F4 PS TISLIFE1,	 FAST	 REACTOR	 FUEL	 ELEMENT	 BEHA y IOP ANL 360 460
F4 Rsp EtsMANF1,	 PECTANGULAP	 mAGAETIC	 NETWCRK	 SCLUTICN 412
F4 RSP 1IS40266,	 LINEAR	 ELASTIC	 STRUCTURAL	 DYNAMICS ::L:L ::gr 383
F4 R$p 1ISM0457,PIPE,	 ELASTIC STRESS	 OF	 PIPINC	 SYSTE M RAP! 6600 329
F4 pSp TI$40552,	 DYNAMIC	 ANALYSIS	 LINEAR	 ELASTIC	 SYSTE M S MARL 6600 283
F4 RS	 P T	 I	 $	 PELEN,	 FUEL	 PELLET	 TEMPERATURE	 C DEFORMATION PAN. 6600 598
R 4 RSP IIS5A30R4,	 DISCRETE-ELE M ENT	 ANALYSIS	 THIN SHELLS MIT 360 402
F4 RS	 P T	 I	 $	 SAFE-AXISYM,	 STRESS	 ANALYSIS	 ART SYMMETRIC	 LOAD GrA 7044 251
F4 RSp TISSAFE-PLANE,	 PLANE	 STRESS	 ANALYSIS,	 2-C	 BODIES ANL 6600 252
F A RS P T	 I	 $	 SAFE-30.	 3-0 CO M POSITE	 STRUCTU RE STRESS	 STur y rrA ILOP 332
F 4 RSP TISSEAL	 SHELL,	 SHELL	 STRESS	 ANALYSIS AXISY Y 	LeA n MIS( 66009 282
F'. RSA TISSEALSHELL2,	 SH F LL	 STRESS	 ANALYSIS	 AxISYm LOAD BA A L 6600 282

'4 RS 0 T	 I	 $	 sEALsHELL2,	 SHELL	 STRESS ANALYSIS AXISY m LOAD sp 360 282
F4 RSA 1isSL6DE-D,	 CYNAmTC	 ANALYSIS	 OF	 THIN	 SHELLS %LA 6600 5P1
F A RS A T	 I	 $	 SJR3,	 STA r SS	 ANALYSIS	 SHELLS	 CF	 PEVCLUTIDN RAPL 6600r PO
F4 psp Tj$MUSCAT,	 VIEW FACTOR	 SHIEL n ING CODE	 CAVITY GEOM GGA 1108 259
F'. PST, TJsm0756,LETr,	 1-0 SLAP	 GA m 0A-RAy TRANSPORT AAPL 6600 347
F4 ps	 p T	 K	 $ CITATION,	 1,2,3-D	 DI F FUSION nEPLETICN MULTIG P ORM 360G 187
F A PS	 p T	 K	 $	 PREP,KITT,	 SYSTE M 	 FAULT	 TREE	 EVALUATION CODES ANC 1108 528
F4 psp 1LS8L47,	 DRAFTING Tra	 IC	 FLCT	 PLANE STRUCTURES RAPL 6600 373
F A RS	 P T	 4	 $ CRECT,CHEC K EP,	 ENPF/R	 V2 P ROCESSING CCDES ANL 360 475

F4 RS	 A T	 4 $	 EDITOR,	 ENCF/A TAPE	 PACCESSINC	 ANC	 EC1TING ORNL 360 P 502

F4 RS P T	 4	 $ EDITOR.	 ENPF/F1	 TAPE	 PPCCESSING	 ANC	 EDITI N G ORNI 6600 502
F 4 Rs P T	 M	 $ SHLOG,	 DATA	 MANAGEMENT, 	 PITTING,	 C	 ANALYSIS PAPL 6600 557
F'. RSA 145TRUUT,	 "DC,MUL T IG R CU A XSFC	 LIBRARY	 MAINTENANCE '. FO 635 453
F4 PSP 1NSPLOT-3n,	 3- n PLOTS ON	 18m2280 CP CAL(c m P780 AAL 360 544
F4 RS	 R T	 0 $	 PETTY,	 ENT P AINEC PARTICLES	 SAMPLING STUDY RAP! 6600 545

'4 RS P T 0 S	 BURNU P , HEAVY ELE M EN T 	 ISOTOPIC	 PURNuP	 ANALYSIS NCO 635 311

F 4
F A

RS	 P
RSP

T 0	 $ EARN,	 ANALYSIS O F PULSED NEUTRON	 SOURCE DATA
TUSJITER,	 FLUCTUATION	 EX P ERIMENT	 ANALYSIS

NE1
IAPL

635
6600

258
354

F4 ps n y 0	 $ RLDUX,	 PEACT na	FLuCTuATION	 EXPERImENT	 AAALYSIS '1401 6600 425
F4 Rsp cpSOAFT1,	 LEAST	 SCUARES	 FIT	 F ISSILE	 NUCLIDE	 DATA PA P 1 6600 327
F'. RS P T P	 $	 40661, m 065 7 , m 0626,	 POLYNC m I A L	 CURVE	 FIT T ING PAPL 6600 411

F4 RS	 0 T	 Q	 $ RESAINO,	 OISSI m ILA R	4r OIA	 'RD CCPREcTIo n 	 CAL ( 61 360 566
F4 PS	 P C	 G	 S STEFEG,	 ANALYSIS OF PwR	 C	 OWR	 CASEOU S	REL rrASE ORM 360 583

'4 Rs P Cl	 A	 S	 JUPITn 0 1, COUPLED CHANAEL	 x-SEC	 EvALuATIDN ENEA 360 308
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F4

F4
F4
F4
F4
F 4
F4
F4
F4
F4
F4
F4
F4
E4
E 4
F4
F4
F4
F4	 RSPxTBSET033, M ULTI-GP CONSTANTS FROM ENDF/8 FOR 1CX
E4	 RSpxTRSGAE,GAP, SPECTRA AND GROUP-AVERAGED 3-SEC CALF
F4	 RSPX18$1DX, 1-D DIFFUSION FAST 3-SECTION GENERATION
F4	 RSPXTC$ vARI-OUIP3, 2-0 MULTI-GP DIFFUSION XY PZ RTH
F4	 RSP3TE$M005, STOCHASTIC MODEL OF NEUTRON SLOWING-DCwN
F4	 RSPxTESCEXEONCEXE, 1-GP 3-0 XYZ XENON OSCILLATION
F4	 RSPXTE$ FORE2, FAST REACTOR EXCLRSION CALCULATIONS
F4	 RSpx7F$ FORE?, FAST REACTOR EXCURSION CALCULATIONS
F4	 RSPXTG$ MUCHA1, mUCHA2, MULTIPLE CHANNEL ANALYSIS FCC
F4	 RSPxTHSORTHIS,ORTHAT, 2-DIMENSIONAL HEAT CONDUCTION
EA	 RSP3TLSGAND, GAFGAR X-SECTION LIBRARY PREPARATION
F4	 IRSPXTP$ FLAPACK, SPECIAL FUNCTION ROUTTNES-EI,K,E , 	
F4	 RSPxTP$ FUNPACK, SPECIAL FUNCTION ROuTINES-EI,K,E 	
cy	 RS P XCT A $ FLANGE2(71-1), ENDF/B THER M AL SCATTERING CATA
F4	 PS P 3CT C s GAPER 10, 1-0 TRANSPORT PERTURBATION THEORY
F4	 PS P xCT D $ CONCEPT?, POWER PLANT CONCEPTUAL COST ESTIMATE
F4	 PS P XCT F $ TASK, 1-0 mULTIGROUP RFACTCR KINETICS PROGRAM
F4	 RS P 3CT F s VENUS, 2-0 LmEBP POWER EXCURSION DISASSEMBLY
E 4	 Rs PL T 0 $ ETOG1, ENDF/B TO ?our, GAM, ANISK X-SEC FOR M AT
F4	 RS PL T B $ GAMTEC2, MULTI-GP CONSTANT CAL( 0 TO 10 mEV
F4	 RS PL T B $ TEMPEST2, THERMAL NEUTRON SPECTRUM X-SECT IONS
F4	 RS PL T C $ BISYN, 2-n MULTI-GP DIFFUSION SYNTHESIS CALF
F4	 RS PL CT 6 $ INCITE, THERMAL SPECTRA E MULTI-GP CONSTANTS
E4	 RS PL CT C $ AIm6, 1-0 MULTI-GP DIFFUSION SLA P CYL SPHERE
F4	 RS PL CT F $ QX1, DUASTSTATIC SPATIAL REACTOR KINETICS CO n E
F4	 RS PL CT M $ ERREST, LCCA PCC BUNDLE CHF CATA ANALYSIS
EA	 RS PLX T 8 $ AILMOE, 3-SECTION CALC ELASTIC SCAT RESONANCES
F4	 RS PLX T B $ GAMTEC2, MULTI-GP CONSTANT CALF 0 TO 10 mE V
E 4	 RS 'LX T R $ GAMTEC2, MULTI-GP CONSTANT CALF 0 TO 10 mEV
F4	 RS FIX I b $ GGC4, MULTI-GP 3-SECTIONS FAST THERMAL SPECTRA
E 4	 RS PLX I B $ HRG3, SLOWING-DOWN SPECTRUM, MULTIGP CONSTANTS
F 4	 RS PLX 1 B $ HRG3, SLOWING-DOWN SPECTRUM, NULTIGP CONSTANTS
F4	 RS FIX T 8 $ LEOPARD, SPECTRA CALCULATION WITH DEPLETICN
F4	 RS PLX T B $ XSDRN, DISC R ETE CPCINATE mULTICROUP CONSTANTS
F4	 RS PIP T C $ MACH1, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE
F4	 RS PIE I C S VIM1, mONTE CARLO CRITIC AL ASSEMBLY ANALYSIS
F4	 RS PLxCT 6 $ FORM, FAST NEUTRON SPECTRU M X-SECTION CALC
F4	 RS PLXCT B $ PHROG, MULTI-GP CONSTANT & FAST SPECTRA CALF
g 4	 R59	 XCT P S EISPACK, MATRIX EIGENVALUE F IGENVECTOR PACKAGE
F4	 IISIL TMSCLIP, FORM DR TH R EDOS LIB R ARY U T ILITY ROUTINE
F4	 RSRP	 A $ MUFFLE, FISSILE NUCLIDE 3-SECTION EVALUATION
F4	 PSRP	 D S CHAINS, ANALYSTS OF PACTCACTIVE DECAY CHAINS
F4	 RSBP	 D $ 095, NEUTRON FLUX-DOSIMETER ACTIVITY RELATION
P 4	 RS9P	 0 $ MICHRD, MICRn HARONESS MEASUREMENT ANALYSIS
F4	 RSBP	 1 B $ GROUSE, SPACE-DE R ENCENT 3-SECTION GENERATION
F4	 RSPP	 T 0 $ ?DB, 2-0 muLTIGROUP DIFFUSION AND DEPLETION
F4	 RSIP	 T K $ THREDES, 1-C FEW-GP DIFFUSION resm SYSTEM

ANL 360 355
MSS 360 167
GESV H600 585
LASL 3608 35e
UICS 360 576
ANL 360 567
ANL 360 550
POE 360 546
GESV 635 568
Al 360 542
ANL 360 350
ANC 360 574
ANL 360 575
GGA 110P 385
GGA 7044 217
PPCO 360 435
KAPL 6600 404
HFOL 1108B 388
GGA 1108 316
BNW 1108 374
WANL 7094 264
NPGS 360 451
uNr, 360 415
AKL 360 174
NO 635 174
BCL 6400 508
ORNL 360 525
GCA 1108 345
ANL 360 610
ANL 6600 610
pp 360 368
GGA 1108 606
ORNL 360B 45e
CPNL 360 558
AWL 360 511
wAPC 6600 437
BNW 1107 185
RISC 360 5C
NED 635 287
ANC 360 565
nsuc 370 29
ANL 360 474
ANC 360 518
Al 360 147
BC 625 185
UVA 6400 185
GGA 1108 298
RNW 1108 467
TVA 360 467
wAPC 360 279
ORNI. 360 353
PURD 6500 262
Al 7600 510
09111 370 51
ANC 160 520
AWL 360 534
Al 360 271
OPNL 7090 323
OFF 635 418
GEC 635 423
GEC 635 421
DEC 635 420
ANL 1600 325
AT 360 273

RS	 P CT 8	 $ MC**2,	 ENLOE MULTIGPOUP	 3-SECTION CALCULATION
RS	 P CT C	 $ FLARE,	 3-1) REACTIVITY	 AND	 POWER	 CISTRIBUTICN
RS	 P CT C	 $ TRIAL,	 3-0 REACTION PATES FROM 2-1)	 FLUX	 SETS
RS P CT C	 $ TwOTRAN2,	 2-0	 MULTI-GP TRANSPCRT XY RZ RTI-ETA
RS P CT D	 $ GEM,	 ANALYSIS OF	 NUCLEAR FUEL CYCLE	 ECONOMICS
RS	 p CT 0 $ 3DB,	 3-0	 MULTIGROUP	 DIFFUSION	 BURNUP ANALYSTS
PS P CT F	 $ REXCO-H,	 2-0 HYDRODYNAM RESPONSE TO	 EXCURSION
RS P CT G $ EMERALD,	 PwR PLANT RADIATION RELEASE	 & DOSE
RS	 P CT I	 $ BEHAVE?,	 OXIDE	 FUEL	 PERFORMANCE FINITE-ELEMENT
RS	 g. CT I	 $ PSAZ,	 STRESS	 ANALYSIS	 MULTIANCHOR	 PIPE	 SYSTEM
RS	 p CT m	 $ ETOE,	 EN DF/B	 TO mC**2 DATA CCNVERSICN
RS	 P CT w $ MACS	 LATTICE VIBRATION	 NEUTRON SCATTRINC CODES
RS P CT W	 S mSCAT,	 SLOW	 NEUTRON	 MULTIPLE	 SCATTERING CALF
RS	 P x A	 s COHBE,	 COHERENT	 INELASTIC	 SCATTERING LAW CALC
RS P X A	 $ LEGCOEF3,	 LEGENDRE COEF	 CALC	 FOP ANGULAR	 01ST
RS	 P X G	 $ BURST1,	 uvoRno yNAmic ANALYSIS DURING	 BLCWOCWN
RS P X I	 $ FINEL,	 FINITE-ELEMENT	 STUDY	 2,3-0 STRUCTURES
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F 4 RSRP	 CT	 C	 $ HENESY3,	 2- n mETEROGFNECUS	 REACTOR	 CALCULATICN no 360F 136
ry RSBA	 CT C	 $	 MONA,	 1-0 mULTIG R OUP CIFFUSIOM SLAB,	 CYL,	 SD"	 ANC 360 582
cy R59P	 CT C	 S	 TRIPL E T, 	 2-0	 T R IANGULAR	 mESH	 TRANSPCRT	 procRa w LASL 360 608
F 4 RSPP	 CT	 D $ (MARE,	 1-1 FEW-G P DI FEUSION DEPLETION PROGRAm	 ANC 360 579
r4 RCM P	 CT G	 $	 RSAC,	 R ADIOLCGICAL	 SAFETY	 ANALYSIS	 PROGRAM	 ANC 360 265
F 4 ',SIP	 CT	 I	 S FPFM,	 STEADY-STATE	 FISSION	 PRODUCT FUEL	 MODEL	 ANC 360 584
ry P59P	 CT	 I	 $	 SAFE-PCFS,	 STRESS	 ANALYSIS AXISYMMETRIC	 LOAD	 GGA 7044 250
Fy PS1A	 CT	 I	 $	 STRAP,	 STATIC	 E DYNA M IC 	 ST RUCTURAL	 ANALYSIS	 ANC 360 539
E4 RSIP	 CT	 J	 $ VICWAIN,	 VIEW	 FACTOR	 calf	 FOR CYLINDRICAL	 PINS ANC 360 569
= 4 RSAP	 CT K S	 PREP,NITT,	 SYSTE M FAULT	 T R EE	 EVALUATION CODES	 ANC 360 528
F 4 ASIA	 CT L	 S AC-NUI002,	 Br()	 TN puT DATA	 PROCESSING mrruLE	 ani 360 533
F4 RSBA X T	 0 $	 SIZZL E ,	 1- r MULTIG ROUP 	 CIFFUSTON DEPLETION	 AT 360 58

RSI A	 X	 T G	 $	 THETA1-8,	 F U	 ANCEL	 ACC	 THERmAL	 RESPONSE LOC/ 360 512
F4 ASAP XCT	 8	 $	 %LACS,	 AS1 A N mULTIGROUP	 LIBRARIES FROM ENIF/8	 C R AL 360 572
g 4 PSBR	 ACT G	 $	 RELAP3,	 R E ACTCP	 RICWOCWN -	 EXCU R SION	 ANALYSIS	 ANC 360 369
'4 RSRP	 XCT H	 S m1AY,	 BMA	 FUEL	 ELE M ENT HEAT	 TRANSFER	 CAL(	 ANC 360 551
g 4 ASIA XCT	 W	 S GAUSS5,	 ANALYSIS OF GAMMA-RAY	 SPECTRA	 OF (IT)	 ANC 360 605
g 4 RSBAL LT C	 $	 VI Mix,	 MONTE	 CAPLC C R ITICAL	 ASSE M BLY	 ANALYSIS	 AI-A 360 510
g 4 RSIPL	 CT	 L	 S ARC-XSECI,	 m IC A OSCOPIC	 X-S E CTICA	 MANIPULATION	 AkL 360 564
'4 RS8ALA	 T C	 S	 ANISN,	 1-C	 MULTI-O p DISCRETE	 ORCINAT E	CALC	 41 360 151

. RSIPLA	 T C	 S	 caEsa F 4,LIRLsr,	 1 -n	 muTi - GR	 nIFFustrN +	 LIP	 AT 360 270
g 4 RSIPLA	 T	 D	 S '44P,	 NEHTRON-INDUCED GAMMA-RAY RADIOACTIVITY	 1110 7094 314
F4 RSIPLACT B	 S	 LASER,	 SPECT RUM catc WIT1-	 PURNUP	 CYL	 LA T TICE	 TVA 360 245
F 5 RS	 LX	 T	 A	 S LEO PAR n ,	 S n ECT 0 15	 CALCULATION	 WITH DEPLETION	 JNC 1108 276
E5 RS	 P	 A	 S	 FLANGE1,	 SCATTERING LAW	 A-SECTION CALCULATICN	 GGA 1100 247
E 5 RS P	 H	 $	 FLAG,	 ST E ADY-STATE	 FLOW,	 P RESSUR E	DISTRIBUTION nca 1108 355
F5 AS	 P	 T	 3	 $	 EiDE82,1.AN12,GFE2, 	 ENDER	 TO GAFGAR	 X-SECTICNS GGA 1108 596
F S PSP	 TCSZOF,	 7-n muLT I-G P	 r ISCRETE	 ORDINAT E	CODE	 GGA 1108 173
F 5 RSP	 TOSONOFITI,	 L E AST	 SQUARES	 TRANSMUTATION	 ANALYSIS	 FINN( 1108 456
E5 RSA	 THSREPP,	 THER m Al-HY1RAOLIC	 WATER	 PFACTOR	 DESIGN	 RNW 1108 483
Fs RS P	 T H	 $	 TAC20,	 STEAr	 GGAY-STATE	 ANC TRANSIENT TEMP	 CALC 1108 408
F5 RSA	 THSTAC30,	 TRANSIEN T	1-0 HFAT	 TRANSFER	 ARCGRA m	GGA 1108 414
FS RSp	 TISSAFE-CRACK,	 VISCOELASTIC	 ANALYSIS	 OF	 CONCRETE	 00A 1108 451

F 5 RS('	 TISSHELL5,	 THIN	 SHELL	 3-0	 STRUCTURAL	 ANALYSIS	 (Ina 1108 452
cs RS	 P	 T	 m	 $ TROUT,	 MUG mUL T IGROU P	XSEC	 LIBRARY MAINTENANCE	 NED 1108 453
F5 RS A	 I N $ GAPER20,	 2 - n PEPTORBATICN CALC	 E ROm 2CF ouTPIT GGA 1108 471
E5 RSP	 TOSCAGE,P1Ar,SPEC,	 TIME-OF-FLIGHT DATA	 ANALYSIS	 nFRs 1108 476
Fy RSA	 TRSTOPLYR2,	 POWER	 PLANT THERMAL	 DISCHARGE	 sTon y 	HFni los 519
F 5 RS P	 CT A	 S	 FSDP3,	 POINTwISE	 XSECS.	 FRC m	P-W PARA M ETERS	 GGA 1108 216

F 5 RSPXTOSPACTOLUS,CLOTHO,	 NUCLEA R POWER	 PLANT COFT CODE HEM_ 1108 540

F 5 RSAXTFANJISYI,	 AUTC-	 ANC	 CRCSS-SPECTRAL	 CENSITI E S	 RNW 1108 4E0

F5 RSPATPSFUNPACK,	 soFcIaL	 FUNCTION	 ROUTINES-EI,K,E 	 	 ANL 1108 610

E S RS	 PLA	 T	 B	 S	 ART 1,	 THER M AL	 SPECTRUM	 X-SECTION CALC	 Arkw 1100 184

F5 RsBAL	 T D	 $	 ISOGEN,	 RACIDNUCLICE GENERATION	 AND	 rECAY	 RNw 1108 367

F63 RS	 C	 S PERT,	 1-0 p FRTURIATION FOR	 AIM AND FOG CODES	 CEC 1604 30

F 63 RS	 C	 S	 T1P,	 2-C	 PERTURBATICN Frc OR	 2CXY	 FLUX	 IN P UT	 PW 1604 199

F63 RS	 C	 $ 20E,	 2-n	 MULTI-OP DISCRETE	 CRCIKATE	 CCCE	 UPC 1604 173

F63 RS	 1	 $ woRExRRT,	 REACTOR WEIGHT OPTIMIZATION	 STUDY	 AW 1604 190

E 63 RS	 L	 $ CSA1,	 SN A — SECTION LIPPARY	 TAPE	 PREPARATION	 PM 1604 154

F63 RS	 L	 $ CSA2A,	 SN	 A-SECTION LIBRARY	 TAPE	 PREPARATION	 PW 1604 193

g 63 RS	 I	 C	 $	 2OXYL,	 3-C MULTI-GP	FLUX	 SYNTHESIS	 PROGRA M CYL	 AW 1604 152

F63 RS	 L	 TDSSIZZLE,	 1-D	 MULTIGRCU P DIFFUSION	 CEPLETICN	 CCC 1604 58

F63 RS	 LX T	 8	 S GAM1,	 FAST NEUTRON	 SPECTRU M	A-SECTICN CALC	 ANL 1600 33

'63 RS	 P	 A	 $	 HAFEVER,	 HAUSER-FESHBACH	 INELASTIC	 SCATTERING	 CDC 1604 14

E 63 RS P	 A	 S PEGGY,	 ELASTIC	 SCATTERING	 PHASE-SHIFT	 ANALYSIS	 ORNL 1604 334

F 63 RS P	 A	 $ PANES,	 P ARTICLE	 WAVE	 FUNCTION RADIAL	 INTEGRALS ORNL 1604 335

F 63 RS P	 8	 $	 SAIL,	 1 -n	 t -GP	 SN	 APARCAIMATIC N SLAB GEOM ETRY	 CCC 1604 52

F63 RS	 A8	 $ S4	 CYL	 CELL CODE,	 1-0	 1-G P	54 APPROXI M ATION	 CDC 1604 53

F 63 RS A	 D $	 1SUCRUNCH,	 REACTION DECAY CHAIN ANALYSIS	 nRNL 1604 180

F AT RS P	 D $	 ISOSEA R CH,	 ISOTOPE	 PRCCUCTICN	 FLUX,	 A-SEC	 CALC ORNL 1604 322

F63 RS	 P D	 A	 ISOTOPES,	 MAXIMUM YIELD FROM REACTION OR	 DECAY ORNL 1604 179

F 63
F63
 PS P	 D S POWERCO,	 NUCLEAR STATION ELECTRICITY COSTS

RS R	

ORNL

E	 S AIREK3,	 S A ACE-INDEPEN D EN T KINETICS	 W/FEEDBAC K	CDC
1604
1604

340
121

E53 RS	 A	 E	 S CMAXMAT,	 TRANSFER	 FUNCTION	 EVALUATION	
AW 1604 188
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GAmmA-RAy

F 63	 RS P	 F S AX-TNT, COUPLED NEUTRONICS-HICPCDYNA m ICS SRI-	 PW	 1604	 191
F63	 RS P	 G $ CLOUD, GA MMA-RAY DOSE RATE FROM A CLOUD	 cry:	 1604	 47

. 63	 RS P	 H 5 M0899,H rH, ST E AM TIDIES 14.5-2539 PSIA 	 ANL	 1604	 2S4
F63	 PS P	 J $ GRACE 1, GAMMA-RAY ATTFNLATION SLAB GECMETRY 	 COC 1604	 45
. 61	 RS P	 J $ GRACE2, GAMMA-Ray ATTENUATION CYL SPHERE GEOm CDC	 1604	 46
F63	 RS P	 L $ SNC, CALCULATION CF SN CCKSTAKTS FOR CSN T CC	 PM	 1604	 189
F63	 RS P	 I A $ JuPITOR1, COUPLED-CHANNEL X-SEC EVALUATION 	 ORNL 1604	 308
E 63	 RSP	 TCSE4UIPCISE3A, 2-C 2-GP CIFFUSICN CYLINCEP SLAB CDC 	 1604	 E7
F63	 RSP	 TC$FOG, 1- o FEW-GP DIFFUSTCN SLAP CYLINDER S PHERF CCC 1604	 28
F63	 RSP	 TC$FORTRAN Tnc, 2-C MULTI-GP SN APPROXIMATION RZ Pw	 1604	 161
F63	 RS P	 T C $ wHIRLAWAY, 3-0 2-GROUP CIF EUSICN XYZ GECmETRY CDC 1604 	 32
F63	 RSP	 TCs2OGRAND, 2-0 FEW-GROUP DIFEUSIEN SLAP CYLINDER CCC 1604	 40
F63	 RSP	 TIsPIP, CENTRIFUGAL PUMP IMPELLER CESIGN STUDY 	 PW	 1604	 187
FE1	 RS PL T A $ ARES2, PFSrNANCE INTEGRAL X-SECTION CAL( 	 CCC 1604	 89
F63	 PS PL T B 6 FORM, FAST NEUTRON SPECTRUM X-SECTION CALC 	 cnc 1604	 51
F63	 RS PL T B $ TEMPEST?, THERMAL NEUTRCN SPECTRUM X-SECT IONS CDC 	 1604	 50
F63	 RS PL T C $ AIME, 1-1) MULTI-OP DIFFUSION SLAB CYL SPHERE	 crc 1604	 29
F63	 RS PL T C $ OTF, 1-0 mULTIGROUP DISCRETE ORDINATE CALC	 (INC	 1604	 144
F63	 RS PI/ T B S G4m1, FAST NEUTRON SPECTRUM X-SECTION CALC 	 CDC	 1604	 33
E 63	 RS PLI T C $ FAIM, 1-0 M ULTI-GP DIFFLSION SLAP c y l. SPHERE	 CDC 1604	 1.20
F 63	 RSBP	 A s NEARREX, (CmPOIND NUCLEUS X-SECTION CALC 	 ANL	 3600	 171
E 63	 PSBP	 F $ R101, SPACE-INDEPENDENT KINETICS KEX CPTICNS 	 ANL 3600	 255
F63	 RS9P	 E $ R102, SPACE-INDEPENDENT INVERSE KINETICS CALC ANL 3600 	 168
. 63	 RSRP	 F $ AX1, COUPLED NEuTRCNICS-HICROCYNAmICS SPHERE	 CDC 3600	 102
F63	 RS9	 ANL 3600P	 0 $ COINC, COINCIDENCE COUNTING DATA REDUCTION 	 248
F63	 RSBP	 T A $ 2PLUS, NON-SPHE R ICAL OPTICAL MOCEL I-SECTIONS ANL 3600	 254
F63	 RSBP	 I C $ FLARE, 3-0 REACTIVITY AND POWER DISTRIBUTION 	 CCC 3600	 167
F63	 RS9P	 T A s TkAFICCFPnRATION, TRANSFER FUNCTION SYNTHESIS ANL 3600 	 135
F63	 RSRP	 T G $ k153, PARA M ETRIC SITE REQUIREMENT STUDY	 ANL 3600	 172
F63	 RS9P	 T H $ ARGUS, TRANSIENT TEMPERATURE CALC CYLINDER 	 ANL 3600	 152
F 63	 RSBP	 T m $ XLIBIT, I-SECTION LIBRARY UTILITY ROUTINE	 ANL	 3600	 181
F63	 PSBP ACT B S THARMOSIANLI, THERMAL SPECTRUM I-SECTION CALC ANL 3600	 184
F63	 RS9PL T J $ MAC, SHIELD DESIGN mULTIGROUP SLAB GEOMETRY 	 ANL 1600	 143
6-2 AML	 360 FrP+A RS	 T P $ A m CLIPCZ, A R GCNNE SUBROUTINE LIBRARY CAT.	 5E4
GACOSE,DOSET, HTGR ACCIDENT ANALYSIS DOSE CALC GGA 1109 F4	 RS	 T G $	 261
G AF ,G A R, SPECTRA AND GROUP-AVERAGEC X-SEC CALC GGA 1108 F4 	 RSPITBS	 316
GAFFE, EQUILIBRIUM FUEL CYCLE CALCULATION	 GGA 1108 F4	 S	 T 0 $	 302
GAFGAR ENDF/B DATA TAPES	 GG4 1108 BIN	 R	 LTZSZPR-III ASSEMBLY 48	 356
GAFGAR x-SECTION LIBRARY PREPARATION	 GGA 1108 F4	 FSPITL$GAND,	 345
GAFGAR X-SECTIONS GGA 1108 F5	 RSp	 7BSENCFE2,GANC2,CFP2, ENCF/B TO	 596
GAPER, INELASTIC SCAT x-SECT ION CALC MODERATOR GGA 1108 F4	 Rs 0	 A $	 289
GAKIN, 1-D mULTIGROUP TIME-DEPENDENT DIFFUSION GGA 1108 F4 	 RSP	 TF$	 310
GAKIT, 1-0 MULTIGP KINETICS WITH TEMP FEEDBACK GGA 	 1108 E4	 RSP	 •IFI,	 370
GAP, ANISN X-SEC FORMAT wAPD 6600 F4 	 PS PL T P $ ETOG1, ENDF/B TO MUFT,	 437
GA M , ANISN X-SEC FORMAT WAFT) 7600 F4 	 RSP	 TESETOG3, ENDF/B TO MuFT,	 538
GAmPLE4, 2-C MULTI-G P DIFFUSION xY az GEOMETRY GGA 7044 F•mAP RSBP	 T C $	 222
GAMBLES, 2-0 MULTI-GP DIFFUSION xY RZ GEC m ETRY GGA 1109 F.BAL RSP	 TCS	 222
GAMBIT, x-SEC GENERATION FOR TRANSPORT CODES	 wANL 6600 E4	 RS L TBS	 547
GAMMA CCSE INTEGRALS	 CD	 360 F4	 RS P	 G $ EGAD, CALC OF EXTERNAL	 600
GAMMA RAY SOURCE BUILDUP FACTOR CALC 	 BAPL 6600 FEASC RS P	 T J $ ASPIS,	 429
GAMMA RAY SPECTRA	 ORNL 360 F4	 RS P	 C S ALPHA-m, RFSOLUTICN CF 	 413
GAMMA-P, PRODUCTION I-SECTIONS FOR GAMMA-PAYS GEC 7094 F4 	 RS P	 B $	 235
GAMMA-RAY ATTENUATION CIL S PHERE GEOM Al	 7090 F2	 RS P	 J S GRACE2,	 46
GAMMA-RAY ATTENUATION CYL SPHERE GEOM CDC 1E04 F63 	 RS P	 J $ GRACE2,	 46
GAMMA-RAY ATTENUATION SLAB GECmETRY	 Al	 7090 F2	 RS P	 J $ GRACE 1,	 45
GAMMA-RAY ATTENUATION SLAB GEOMETRY	 CDC 1604 F63	 RS P	 J $ GRACE1,	 45
GAMMA-RAY CCSE RATE FROM A CLOUC	 Al	 7090 F 2	 RS P	 G $ CLOUD,	 47
GAMMA-RAY DOSE RATE FROM A cumin	 CCC 1604 F63	 RS P	 G $ CLOUD,	 47
GAMMA-RAY DOSE RATE FROM A CLOUD 	 DP	 360 F4	 RS P	 G s amp ,	 47
GAMMA-PAY HISTORIES	 PW	 1604 F+CDP RSPITP$FMC-N,FMC-G, MC NEUTRON,	 195
GAMMA-RAY PHOTOFRACTION SOLID CRYSTAL	 Um	 7090 MAO	 RSP1690 $ BURP'.,
GAMMA-RAY PHOTCFRACT ION WELL CRYSTAL	 UM	 7090 MAD	 RSP	 0 $ BURPS,	 170
GAMMA-RAY RADIOACTIVITY 	 IITR 7094 F4	 RSBPLX T 0 S NAP, NEUTRON-INDUCED 	 314
GAMMA-RAY SPECTRA ANALYSIS 	 KAPL 6600 F4	 RS	 1 0 $ GASPAN, COMPLEX	 485
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GAMMA- RAY	 GESV

GAMMA- PAY SPECTRA GE I L I I	 ANC	 360 F4	 RSEP xCT So $ 0A0555, ANALYSIS OF	 605
GAMMA- RA Y SPECTRA GGA 1108 F•BAL RS P	 T 0 $ TOAD, PROCESSING C F ANALYZER	 333
cArmA-PAY SPECTRA KSUN 360 F4	 RS P	 0 $ COPGAM, UNFOLDING OF COMPLEX 	 390
GAMMA- RAY TRANSPOR T	 BAPL 6600 F4	 RS P	 T J $ M0756,LETO, 1-0 SLAB	 343
omstA-PAYS GEC 7094 F4 	 PS P	 B s GAMMA-P, PRODUCTION 5-SECTIONS FCR 	 235
GARTEC2, MULTI-OP CONSTANT CALC 0 TC 10 REV	 BC	 625 F4	 RS PLY T 8 $	 185
GAMTEC2, MULTI-GP CONSTANT CALC 0 TO 10 00 F V	 fiNi. 1107 F4	 RS PL T 8 $	 105
GAMTEC7, MOLT I -GP CONSTANT cALc o To 10 REV	 BNW 7090 F•FAP PS PL T B S	 185
GARTEC2, MULTI-OP CONSTANT CALC 0 TO 10 m EV	 OVA 6400 F4	 RS PLY T P 5	 185
GA m T E I, 2-C MOLT IGP DIFFUSION TR IANo,ULAR MESH GGA 1108 F•BAL RS E 	 T C 5	 401
GAm1 CR 2	 WAPD 6600 BCD	 R	 L T 2 1 ETOG1 DATA LIBRARIES,  RUFT4 OR 5,	 447
GA 011, FAST NEUTRON SPECTRUM X-SEC TI ON CALC	 ANL 3600 F63	 FS Lx T B 5	 33
GM., FAST NEUTRON SPECTRUM X-SECT ION CALC 	 CDC 1604 F63	 RS PLY T B S	 33
GA 8 1, FAST NEUTRON SPECTRU m X-SFCTICN CALC	 GCA 7090 F2	 PS PLY T R 1	 33
SAND, GAFGAR x-SECTION LIBRARY  PREPARATION	 GGA 1108 F e.	 PSEITIS	 345
GANDY, UNRESOLVED RESONANCE X-SECT ION CALC 	 GGA 1108 F4	 ES P	 A S	 341
5A502,GFE2, ENDF /B TO GAEGAR X-SECTIONS GCA 1108 F5 	 RS P	 T 0 it ENCEP2,	 596
CAPE R ID, 1-0 TRANSPORT PERTURBATION THEORY	 GGA 1108 F4	 RS P ACT C 5	 606
GA P E R 2 D , 2-0 PERTURBATION CALC FROM 2DF OUTPUT GGA 1108 F5 	 RS P	 T N 8	 471
GAPL3, INELASTIC LARGE DEFLECTION STRESS STUDY BA PL 6600 F•CO. PS p	 T 1 $	 397
GAECTX IN, SPACE -INDEPENDENT REACTOR K INET ICS 	 GGA	 1108 P4	 RS P	 E S	 317
GAR, SPECTRA AND GROUP-AVERAGED X-SEC CALC GGA 1108 F4 	 RSPYTEISGAF,	 316
GARGOYLE, FUEL CYCLE ANALYSIS PARTIAL REFUEL 	 GGA 7044 F4	 FISE	 TDs	 260
GARCL, RESONANCE OVERLAP ANC LATTICE  EFFECTS	 GGA 7044 F•mAP PS P	 T II 1	 219
CAROL, RESONANCE OVERLAP AND LATTICE EFFECTS	 LEP 7094 F• stA p ES o	 T B 1	 219
GAS RELEASE SIMULATION  BAPL 6600 F4	 Rs p	 T I S BUBL I , FUEL SwELLI NIG C.	 469
GAS-COOLED CORE THERMAL DE 9 IGN sTur y GGA 7044 F4	 RS P	 I 1 GAZELLES,	 272

GAS*, STABILITY ANALYSIS REACTOR KINETICS EONS GCA 1108 F4 	 PS E	 E A	 290
GASECUS RELEASE ORM. 360 F4 	 ES p C G S STEFEG, ANALYSIS OF mwR c RwR	 583
GASKET, THERMAL SCATTERING LAW CALCUL AT ION 	 Gras 1108 F4	 Rs p	 A $	 263
GASPAN, COMPLEX GAMMA-RAY SPECTRA ANALYSIS 	 KAPL 6600 F4	 PS	 T 0 5	 485
545E2, 1-0 FEW-GP DIFFUSION POWER FIST S FARCE- GGA 7044 F4 	 PS o	 T C s	 220

GASE7, 1-0 PURNuP PowER DISTRIBUTION SEARCH	 GGA 1108 F4	 ESP	 TCs	 319
GATT, 3-D FEw-GP DIFFUS! CN CALC HEX-Z mESE 	 GGA	 1108 F 4	 ES P	 T C s	 380
GAUGE, 2-F) FEW-1R HEX GEOR DIFFUSION DEPLETION 00e 1108	 F4	 RS P	 T D 1	 339
GAUSSS, ANALYSIS OF GAMMA-RAY SPECTRA GE IL I I 	 ANC	 360 F4	 IR SSP xCT bi $	 605
SAVER, EN E RGY INTERVAL X-SECT I CN AVERAGINC S	2IPI.GCA 7044 F4	 55 0

CAM LES, GAS-COOLED CORE THEP mAL DESIGN STUDY GOB 7004 F4 	 RS P	 I 5	 232
G A M. 1-0 mULT 'GROUP DI FFUS l o N SLAP, SPH, C yL 00A nos F•BAL PS P	 T C $	 430
GFILI)	 ANC	 360 F4	 RSPP xCT 14 S GAUSS5, ANALYSIS OF rA mm A- P AY SPECTPA	 CDs
GE-mAPO-S13, 1-0 MULTI-OP DOUBLE SN APPRO X	 BN8 7090 FLOC ESSE	 T C s	 75
GEAR, OR It NARY DIFFERENTIAL FON SYSTEM SOLVER LLL 6600 P4 	 RS P	 P $	 592
GEC	 625 E4	 RS P	 Et S AVOID, ANNULAR VOID I-SECT IDE CALCULA T ION	 276
GEC	 635 F+FAP RSBP	 T 0 5 CASCADE ,CLUSTFR, RAOI ATI CN DAMAGE IN RET ALS	 419
GEC	 635 F•GmE RSBP	 T H S THU, 3-C TRANSIENT 1-EAT TRANSFER PRo9RAm 	 346
GEC	 635 F4	 RSBP	 0 $ CHAINS, ANALYSIS OF RADI nACTI vE DECAY CHAINS 	 418
GFC	 635 F4 RSBP	 0 5 COS, NEUTRON FLUX-DOSIMETER ACTIVITY RELATION	 423
GEC	 635 F4	 RSBP	 Ii $ M ICHPD, MICRCHARDNESS MEASUREMENT ANALYSIS 	 421
GEC	 635 F4	 RSBP	 T 9 S 0POUSE, SPACE-DEPENDENT X-SECT ION GENFRA T ICN	 420
GEC 7090 r AP	 RS4P X T C) 5 SPECTRA, MC CALCULA T ION IRRADIATED MATER IAL 	 422
GEC 7094 F4	 RS P	 8 5 GA "A-P, PRCDUCTICN X-SECT IONS FC R (A m... A-RAYS	 235
GEES 1105	 F5	 RS P	 T 0 5 cAGF,etRctsRFc, TIME-OF-EL IGI-tT DATA ANALYSIS 	 476
lEm, ANALYSIS OF NUCLEA R FUEL CYCLE FCCNO m ICS UTCS 360 14	 55 0 0T 0 s	 576

GEM, EIGENVALUE PROBLEM Fo p vil3FATIN0 SYSTEMS KAPL 6600 F•ASC R S P	 T 1 s	 344
;END ENV! RONMENT AL ROUT INES, SUBROUTINE LIP. NED	 635 F•GmP Rs,	 T P S	 515
G ENERATOR DESIGN CRI TERI A COSTS GC-A 70 ..4 F4	 FS P	 T C $ 9T t+CEN, STEAM	 227

GENFRAToR SIDIUR-W AT ER REACT InN 	 (END 760G F4	 RS P	 T G 5 CEPUG, STEAM	 548

G ENRO, FREE-FOEMAT CARD IN P UT PROCESSOR	 LassL 360 F4	 OS P	 L $	 530
G ENRE. , FREE-FORMAT CARD INPUT P R OCESSORL A S1 6600 F4	 PS o	 L 5	 530
4E C KE TRICAL DATA HEAT TR AN s FE D sTur y SLL 6600 F4	 RS P	 N S HEATRESH,	 434

GEE! GETS BASIC R	 m s MAPPER, PREC ICI ING RANuFACTU E INC D ECO IRFmENTS	 595

GESV 635	 F•GmEt RS 1-, xCT Ft s ENn ctlIN2, m t..1.11G Ro LP CONSTANTS ERC to ENCE/ P DATA	 501

;ESV 635 F •GmP RS P XCT I. 5 TCow T , SPATIAL C CO m POS IT ION-O FP E N PE NT 1-SECS	 505

':, ' S V 635 F4	 RS P CT I s REH4VE2 , OXIDE FUEL PERFOR MANCE FINITE-ELEMENT	 568
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CESv 6600 F4	 AS P CT C S TRIAL, 3-0 REACTION RATES FROM 2-0 FLUX SETS	 585

GETS BASIC R	 m $ MAPPER, PREDICTING MANUFACTURING REQUI R E M ENTS GEPI	 555

GETS F	 R	 R s PLETHS, TSOPLETH-AREA CAL( FROM SINGLE SOURCE ANL 	 591
GFE2, ENOF/B TO GAFGAR x-SECTICNS GGA 1108 F5 	 RS P	 T 8 $ ENDEB2,GANC2,	 556
GGA 1108 BIN	 R	 LTZSZPR-III ASSEMBLY 48 GAFGAR ENDF/B DATA TAPES 	 356

GGA 1108 F+BAL AS P	 T C $ GAm8LE5, 2-C MULTI-GP DIFFUSION XY RZ GEC mETR y 	222
GGA 1108 F+BAL AS P	 T C $ GAmTRI, 2-0 puLTIG p DIFFUSION TRIANGULAR MESH 	 401
GCA 1109 F+BAL AS P	 T C $ GAZE2, 1-0 p LLTIGROLT DIFFUSION SLAP, SPH, CYL	 430
GGA 1108 E+BAL AS P	 T 0 $ BuGTRI, 2-0 muLTIGP DIFFUSION+BURNu P TRI-mESH	 439
GGA 1108 F+8AL AS P	 T D $ BUG2, 2-0 PuLTIGRCUP DIFFUSION C BuRNuP AY, RZ	 438
GGA 1109 F+BAL AS p	 T F $ BLOOST6, COMBINED KINETICS 2-D HEAT TRANSFER 	 303

GGA 1108 F+BAL AS P	 T C $ TOAD, PRCCESSING OF ANALYZER GAMMA-RAY SPECTRA 	 333
GGA 1108 F4	 S	 T D $ GAFFE, EQUILIBRIUM FUEL CYCLE CALCULATION	 302
GGA 1104 F4	 AS	 B $ FEASCAT, ELASTIC SCAT x-SECTIONS HEX LATTICE	 251

GGA 1108 F4	 AS	 T G $ GAOCSE,DOSET, HTGR ACCIDENT ANALYSIS DOSE CALC 	 261
GGA 1108 F4	 AS P	 A $ GAKER, INELASTIC SCAT x-SECTION CALC MODERATOR 	 289
GGA 1108 F4	 AS P	 A $ CANDY, uNRESCLVEC RESONANCE A-SECTION CALC 	 341

GGA 1108 F4	 AS P	 A $ GASKET, THERMAL SCATTERING LAW CALCuLATICN	 263
CGA 1108 F4	 AS P	 A $ PSEurn, STATISTICAL RESONANCE PARAMETER CALC	 292
GGA	 1108 F4	 AS P	 D A FREvA p6, HTCR METALLIC FISSION PROCUCT RELEASE 	 301
GGA 1108 F4	 AS P	 F $ GAPOTKIN, SPACE-INDEPENDENT REACTCR KINETICS	 317
GGA 1104 F4	 AS p	 E $ cAsA, STABILITY ANALYSIS REACTOR KINETICS EONS 	 290

GGA	 1108 F4	 AS p	 I $ SA F E-C R EEP, viSCCELASTIC ANALYSIS CONCRETE 	 300

GGA 1108 F4	 AS P	 I $ SAFE-PLANE, PLANE STRESS ANALYSIS, 2-0 BODIES	 252
GGA 1109 F4	 AS P	 I $ SAFE-SHELL, STRESS ANALYSIS THIN SHELLS	 253
GGA 1108 F4	 AS P	 I $ SAFE-20, PLANE C AXISYmmETRIC STRESS ANALYSIS	 379
GGA 1109 F4	 AS P	 L $ GRDwRK, GRID GENERATION FOR SAFE PROGRA M S 	 256
GGA 1108 r 4 	 AS P	 7 A $ TACAST, ANALYSIS CF RESONANCE M EASUREMENTS	 410

GG A 1108 F4	 AS P	 T C $ GAS P 7, 1-0 BuRNuP POWER DISTRIBUTION SEARCH	 319
GGA 1106 F4	 AS P	 1 C A GATT, 3-0 FEW-GP DIFFUSION CALC REA-L mFsH	 3E0
GGA 1108 F4	 AS p	 T C $ TEmC07, TEMPERATURE COEFFICIENT CALCULATION	 320
GG A 1108 F4	 AS p	 I r $ FEVER?, 1-0 mULTIGROUP DIFFUSION AND DEPLETION	 318
GGA 1109 F4	 AS P	 T P $ GAUGE, 2-0 FEW-GP HEX GEOM DIFFUSION DEPLETION	 339
GGA 1108 14	 RSp	 TospwcosT, REACTOR FUEL CYCLE COST CALCULATICK	 441
GGA 1109 F4	 AS P	 T F $ GAKIN, 1-0 MULTIGROUP TIME-DEPENDENT DIFFUSION	 310
GGA	 1109 F4	 AS P	 T F S GAKIT, 1-0 MULTIGP KINETICS WITH TEMP FEEDBACK	 370
GGA 1109 F4	 RSP	 TFAWIGL2, 1-0 2-GP SPACE-TIME DIFFUSION 3-GEOM 	 274
GGA	 1109 F4	 RSP	 THADYNAm . DYNAMIC ANALYSIS BOILING FLOW STEA M 	440
GGA 1104 F4	 AS P	 T T $ SAFE-3D, 3-0 COMPOSITE STRUCTURE STRESS STUD ,/	 332
GGA 1108 F4	 AS p	 T J $ MUSC A T, VIEW FACTOR SHIELDING CODE CAVITY GFcm 	 259
GCA 1108 F4	 RS P x	 A $ CoHBE, COHERENT INELASTIC SCATTERING LAW CALC	 385
GGA 1109 F4	 RSPXTRA GAE,GAR, SPECTRA AND GROUP-AVERAGED X-SEC CALC	 316
GGA 1108 F4	 RSPATLA GAND, GAFGAP A-SECTION LIBRARY PREPARATION	 345
GGA 1109 r 4 	 AS P ACT C t GAPER1D, 1-0 TRANSPORT PERTURBATION THECRY 	 606
GGA 1109 E4	 AS PLX I 9 $ GGC4, MULTI-GP A-SECTIONS FAST THERMAL SPECTRA	 259
GGA	 1108 F5	 AS p	 A A ELANGE1, SCATTERING LAW A-SECTION CALCUIA T IoN	 247
CGA 1108 F5	 AS P	 H $ FLAG, STEADY-STATE Flew, PRESSURE nisTRI p uTION	 395
GGA 1109 15	 AS p	 T P $ ENDF82,GAND2,GFE2, ENCF/B TO CAFGAP A-SECTIONS	 596
GGA 1108 F5	 AS P	 T C $ 20E, 2-0 MULTI-GP DISCRETE ORDINATE CODE	 173
GGA 1109 F5	 AS P	 T H $ T AC20, STEADY-STATE AND TRANSIENT TEMP CALC	 408
GGA 1109 F5	 AS p	 T H $ TAG30, TRANSIENT 3-C HEAT TRANSFER PROGRAM 	 414
GGA	 1108 F5	 RSP	 TIASAFE-CRACK, vISCOELASTIC ANALYSIS CF CCNC R ETE	 451
GGA 1104 F5	 AS p	 T I $ SHELLS, THIN SHELL 3-0 STRUCTURAL ANALYSIS 	 452
GGA 1108 F5	 RSP	 1 NAGAPER2D, 2-0 PERTURBATION CALC FROM 2cE OUTPUT	 471
GGA 1109 E5	 AS P CT A S FSnP3, POINTwISE XSECS. FROM B-h. PARAMETERS	 216
GGA 6600 F4	 RS L T P $ GGC4, MULTI-CP A-SECTIONS FAST THER MAL SPECTRA	 258
GGA 7044 F+mA p AS P	 1 P $ CA R OL, RESnNANCE OVERLAP AND LATTICE EFFECTS	 215
GGA 7044 F+MAP AS P	 T r $ OPUS, POWER PLANT PERFORMANCE AND PRICE STUDY	 226
GGA 7044 P4-MAP AS P	 T H $ PLOCST5, criNT-KINETICS WITH 2-C HEAT TRANSFER 	 205
GGA 7044 E+MAP ASAP	 m A UN P ACK, RETRIEVAL FROM SCISRS A-SECTICN TAPE 	 206
GGA 7044 F+MAP RSRP	 T C A c Am BLE4, 2-r MULTI-GP DIFFUSION xY AZ GEOMETRY	 222
GGA 7044 F+SPS ASAP	 T N $ CROSSPLCT, S O4020 PLOTS FROM A-SECTION TAPES	 207
GGA 7044 F4	 AS	 I $ CORE, CORE CONFIGURATION FUEL TEMPERATURE CCDE	 233
GGA 1044 F4	 AS	 x T r c PRFCCN, HTGR CONTAINMENT PRESSURE POST Ru PTuFE	 228
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GGA 7044 F4	 RS P	 C % 0 407, HIGR FISSION PRODUCT ACTIVITY 01ST STUDY	 231
;GA 7044 F4	 RS P	 P S wA mo ll m , FUEL CYCLE COSTS PERFoRmANor STUDY	 224
GCA 7044 r 4	 RS P	 I $ GAZELLES, GAS-CCCLEC CO R E THERMAL DESIGN STUDY	 232
GGA 7044 04	 RS R	 L .6 GAvER, ENERCY INTERVAL X-SErTION AVE R AGING	 218
5GA 7044 F 4	 RS P	 T 8 S FMC-N, mONTE CARL ,. CALC NEUTPCN FISTORI F S 	 155
GGA 7044 F4	 RS P	 T C S 065P2, 1-n FEW-GP DIFFUSION Pf wER ntsT SEARCH	 220
GGA 7044 F4	 RSP	 TC$TEmCo, 1-0 FEW-GP DIF F USION TrmP COEF CAL(	 225
CGA 7044 F4	 RS P	 T n $ GARGOYLE, FLEL C y CIF ANALTSI5 PARTIAL RE FUEL	 260
GG A 7044 F4	 RS P	 T C S RELOAC-FEVER, 1-0 FEW-GP DIFFUSION DEPLETICN	 221
WA 7044 F4	 RSP	 TPSREVISED-GAC, FUEL CYCLE ANALYSIS W/REFUELING 	 223
GGA 7044 F4	 RS P	 T D % STmGEN, STEAM GENERATOR DESIGN CRITFRIA MIS 	 227
GGA 7044 F4	 RSP	 TGSFLP9w, FUEL ELEMENT STRESS ANALYSIS STUDY	 229
GGA 7044 P 4	 RSP	 TIsSAFF-AxISYm, STRESS ANALYSIS AXIS y mm E TRIC LOAD	 251
GGA 7044 F4	 RS P X	 A s LEGCOF F3, LEGENDRE CCEF CAL( FOR ANGULAR 01ST 	 217
GGA 7044 F4	 RS8P CT I $ SAFF-PCRS, STRESS ANALYSIS AXISYmmFTPIC LOAD	 250
GGA 7090 F.EAP RSA	 T A S TUZ, UNRESOLVED REGION RESONANCE INTEGRAL CAL(	 42
GGA 7090 F.FAP RS8	 T A s ZuT, RESOLVEC REGION RESONANC E IN TEGRAL CALC	 41
GGA 7090 FyEAP RS8P	 T n s nnR, 2-0 FEW-GP DIF FUSION BU R NUP RZ GEOmETRY	 99
(GA 7090 F2	 RS	 T A S SUMMIT, CRYSTALLINE SCA T TERING KERNEL cAtr	 56

GGA 70 9 0 F2	 RS PLX T P s CAml, FAST NEUTRON SPECTRUM A-SEC T ION CALC	 33

GGA 7090 E 2	 RS3	 T 0 S FEVER, I-0 FEW-G P CIFFUSION (EPLETICN PROGRAM	 117

GGE4, MULTI-GP X-SECTIONS FAST THERMAL S P ECTRA GCA 1108 F4

	

	 PS PLX T 8 $	 298
BGGC4, MULTI-GP 1-SECTICNS F AST THERMAL SPECTRA GCA 6600 F4 	 Ps L T	 S 2SP

GLEN, GROU P CONSTANT CALC FROM To	 ps p	 T 8 $o OUTPUT DATA LASL 6600 F4	 361

UU81, WATER-LOGGED FUEL ELEMENT ANALYSIS 	 BAPL 6600 F4	 RSP	 THs	 424

GRACE I, GA mmA-RA y ATTENUATION SLAP GECwETR y	AI	 7090 E2	 RS P	 J S	 45

CR ACE1, GA M MA-RAY ATTENUATION SLAB GEOMETRY	 CnC 1604 E63	 PS P	 J S	 45

GRACE?, GA M MA-RAY ATTENUATION CYL s P HE R E CFOM Al	 7090 F2	 Rs 0	 J S	 46

GR10E2, GAMMA-RAY ATTENUATION CYL SPHERE GEC m CPC 1604 163	 RS P	 j s	 46

CRA M P, R-m PARAMETERS OF UNRESOLVED RESONANCES RAPL 6600 F4	 RS P	 A s	 470

GRAPHIC 1-SEC EVALUATION Al	 360 F+PAL R58 L CT M S SCOPE3, VISAS ENDE/R	 375

GRAPHICS SUPROUTINES Al	 360 E.PAL RS	 T P S FIGS, IPm360G2250 FCRTPAN	 484

GRAVE, GROUP-AVERAGING X-SFCTICNS PARA M ETERS	 Al	 7094 F.EAP PS PL I 8 S	 162

GROwRR, GRID GENERATION FOR SAFE PRoGRAmSGG A 1108 F4	 RS P	 L $	 256

GRID GENERATION FOR SAFE PRCGRA m S

	

GGA 1108 F4	 Rs P	 L S GRDwRK,	 296

GROUP CCLLA P SING APRF 6600 F 4	 RS	 R s APPEx1, 99-GP Cl(-21' LIRRARY 	 466

GACOP CONSTANT CALC FROM TOR OUTPUT n ATA LASL 6600 F4	 ESP	 TPSGLEN,	 361

GRCUP CR MESH COLLAPSING 	 TRW 6500 E4	 PS e	 R $ P ARTI, OPTIMAL	 416

GROUP-AVERAGED X-SEC CALC GGA 1108 F4	 RSP1TBSGAE,GAR, SPEC T RA AND	 316

G R OLJP-AVER A GING 1-SECTIONS PAPAmETERS 	 Al	 7094 F.FAP RS PL T g $ G R AVE,	 162

G ROUP-COLLA P SING OF MULTI-GP 1-SECTIONS	 LASL 7090 FLocn Rs P	 R S ZOT,	 113

GROUSE, SPACE-DEPENDENT 1-SECTION GENFRATICN	 GEC	 635 F4	 RSRP	 T 8 $	 420

GSSLRNIP, LEAST SQUARES PFOTOPEAK S P ECTRA CODE BNWL 1108 FOIAL PS P	 7 0 s 457

	

360 F4	 Rso	 TGSHAA3, COAGULATION OF HETEROGENEPUS AERCSOLS 	 Al	 443

H AFEVER, FAUSER-FESHBACH INELASTIC SCATTERING CDC 	 1604 E63	 ps p	 A s	 14

HAMMER,LITHF,HELP, CRITICAL ANALYSIS SYSTEM 	 OP	 360 F.RAL RS P x(T 0 S	 217

MARmONY-POI) 1-SECTION GENERATICN CEDE	 BAPL 6600 F.CCN RsoxTFIs RA A03,	 426

HATCHET, CCUPLEO NEUTRCNICS-FYCROCY N AM I CS CODE AGC 70S0 F2	 PSS	 F S	 153

MA uSER-FESHBACH INELASTIC SCATTERING CCC 1604 f63 	 RS P	 A S HA F EVER,	 14

HEAT CONDUCTION	 PPG] 7044 F.mAP RSP	 THSTOOOEE, 2-n TI HF-DE R. N0EA T	349

HEAT CCNOUCTION	 ORNL 360 F4	 RsP1THS ORTHIS,OR THAT , 2-DIMENSIONAL	 525

HEAT CONDUCTION LUMPED MASS	 LASL 7030 F4	 R$	 T H S PATH, 2- OR 3-0	 242

HEAT CONDUCTION LUMPED MASS	 LASL 70 94 FAR	 RSP	 THSRATH, 2- OR 3-0	 242

HEAT CCNDUCTION PROGRAM	 BAPL 6600 F4	 RSP	 TPSHOT2, 2-0 TRANSIENT
	 206

HEAT CONDUCTION PROGRAM OPNL 360 F4 	 RS P	 7 H S HEATING3, 1,2, cR 3-n	 517

HEAT EXCHANGER STRESS ANALYSIS	 KARL 6600 F4	 RS P	 I $ TUBE, U-TURE	 378

HEAT TRANSFER	 GGA 1108 E.RAL RS P	 T E $ BLOCST6, COMBINEC KINETICS 2-0 	 303

H EAT TRANSFER Al	 7094 F.FAP RSP	 1 HSHEATING2, TRANSIENT STEADY-STATE	 198

HEAT TRANSFER Al	 7094 F2	 RS P	 T G $ TRANS-FUGUEI, TRANSIENT FLOW AND 	 268

HEAT TRANSFER CALC	 INC	 360 F4	 RSBP XCT H S PCXY, OW R FUEL ELEMENT	 551

HEAT TRANSFER CALC	 ANC 1108 F4	 RSP	 THSMOxY, ewR FUEL ELE MEN T	551

HEAT TRANSFER GGA 7044 F.MAP RSP	 THSBLOOST5, POINT-KINE T ICS WITH 2-0	 205

HEAT TRANSFER MOLTEN FUEL TUBE BUNDLES LASL 7094 F2	 RSBR	 H % ARELU,	
182

HEAT TRANSFER PROGRAM	 GEC	 635 E.GmP RSBP	 T H $ TH7E, 3-0 TRANSIENT 	 346
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PEAT	 INPUT

HEAT TRANSFER PROGRAMGOA 1108 F5 	 RS P	 T H A TAC3C, T R ANSIENT 3-0	 414
HEAT TRANSFER SOLID FUEL TURF PUNCLES LASL 7094 F2	 RSPP	 H A ATTHRm,	 183
HEAT TRANSFER STUOY SLL 6600 F4	 RS P	 N S PEATmESH, GEOME T RICAL DATA	 434
PEATING CLACDING-STEAM REACTION ANL 3600 F36 	 P9RP	 G $ cHEmirc2, CORE	 366
HEATING?, TRANSIENT STEADY-STATE HEAT TRANSFER Al 	 7094 F+EAP RS P	 T H $	 198
HEATING3, 1.2, OR 3-0 HEA T CONDUC T ION PROGRAM CPNL 360 F4	 RS P	 T H $	 517
HEATMESHI GEOMETRICAL DA T A HEAT TRANSFER STUDY SLL 6600 E4	 PS P	 N $	 434
HEAVY E LE MENT ISOTOPIC BURNUP ANALYSIS NEC	 635 F4	 RS P	 T 0 8 BURNUP,	 311
HEDL 1104 F+SL RS P xcT R S HERMES, REGIONAL RACIDLOGICAL EFFECTS ANALYSIS 	 527
HEEL 1108 F4	 RS P	 G 8 soc^a2, sorlum-FLIEL INTERACTION ANALYSIS	 521
HEDL 1108 F4	 RS P	 T D A 3n n , 3-0 MULTIGPOUP CIFFUSION BURNUP ANALYSIS	 567
PEOL 1108 E 5 	 RS P	 T R S TOKYR2. POhER PLANT THERMAL PISCHA RGE STUCY	 599
HEDL 1108 E5	 RSPXTDA PACTOLUS,CLOTHO, NUCLEAR POWER PLANT COST CODE 	 540
HEDL 1103B F4	 RSPXTPSETDX3. MULTI-GP CONSTANTS FROM ENDF/B P C P 10X	 388
HELP, CRITICAL ANALYSIS SYSTEM	 OP	 3E0 F813.81 RS P ACT B S HA mmER,LITHE,	 277
HERESY3, 2-0 HETEROSENEOOS REACTOR CALCULATION D 	 PSPP CT C $R	 3608 F4	 136
HERmES, REGIONAL RADIOLOGICAL EFFECTS ANALYSIS HFnt. 1108 F+SL PS P ACT R $	 577
HETERCGENECUS AEROSOLS	 Al	 360 F4	 RS P	 T G $ HAA3. COAGULATION OF 	 443
HETEROGENEOUS REACTOR CALCULATION OP	 3608 E4	 P58P CT C $ HERESY3. 2-0 	 136
HEX CELL RAPL 6600 F+ASC PS P x T 9 S RESQ2,RES00,0PF1, RESONANCE INTEGRAL	 285
HET GEnm DIFFUSION DEPLETION GGA 1104 F4	 RS P	 T C $ GAUGE, 2-0 FEW-OP	 339
HEX LATTICE	 GGA 1108 F4	 P5	 B S HETSCAT, ELASTIC SCAT X-SECTIONS 	 291
HET-Z M ESH	 GGA 1108 F4	 RS P	 T C $ GATT, 3 -r FEW-GP DIF F USION CALC	 380
HEXSCAT, ELASTIC SCAT A-SECTIONS HFX LATTICE	 GCA 1104 F4	 PS	 B S	 251
6FN, 1-0 MULTI-GP DIFFUSION SLAP r yL SPHERE	 131n 8 1107 F4	 RSO	 TCS	 241
HIGH-VELOCITY FLOW STUDY STEAM-WATER MIT KARL 6600 F4 	 FS P	 H S PAPP,	 382
HISTORIES	 GGA 7044 F4	 PS P	 T 8 $ FMC-1, mONTE CARLO CALC NEUTRON	 195
t-, ISTORIES	 Pw	 1604 F+CCP RSPTTBS FMC-N.FMC-G, MC NEUTRON, GAM M A-RAY	 155
HISTORY	 KE	 7094 F2	 psop	 T H S PTH1, BLCWCOWN PRESSURE TEMPERATURE	 155
HISTORY LASL 6600 F4	 PSP	 TOSPHENIX. 20 DIFFUSION BURNUP R EFUELING	 454
HUH, STEA M TABLES 14.5-2538 PSIA	 ANL	 1604 F63	 PS P	 H $ M0899.	 294
HON, STEAM TABLES 14.5-2538 PSIA	 RAPL 6600 F4	 RS P	 T P S M0899,	 29,4
HOMOGENEOUS ANL 3600 F36	 PSBP	 A S MISH-MASH, RESONANCE INTEGRAL CALC 	 214
HOT?, 2-0 TRANSIENT HEAT cnNnucrIcn PRCGRAm	 EARL 6600 F4	 RSP	 THE	 2E6
PRG3, SLOWING-DOWN SPECTRUM, mULTIGP CONSTANTS 8Km 1108 F4 	 RS PLX T B S	 467
FRG3, SLOWING-DOWN SPECTRUM, mULTIGP CONSTANTS TVA	 360 F4	 RS P LX I B S	 467
HTGR ACCIOENT ANALYSIS DOSE CALC GGA 1108 F4	 PS	 T G A GADOSE,DOSET,	 261
HTGR CONTAINMENT PRESSURE POST RUPTURE GGA 7044 F4 	 RS	 ATGAPRECON,	 228
HTGR FISSION PRODUCT ACTIVITY 01ST STUCY cce 7044 F4	 RS P	 D S PAD2,	 231
FTGR METALLIC FISSIOA PRODUCT RELEASE GGA 1108 F4 	 RS P	 D $ ERFv4P6,	 301
HWOCR-SAFE, 2-0 MONTE CARLO CELL CALCULATION	 Al	 360 F+BAL RS P X T B A	 307
HYDRODYNAM RESPONSE TO EXCURSION ANL 	 360 F4	 RS P CT F S REXCO-H, 2-0	 550
HYDRUYNAMIC ANALYSIS DURING PLOwnOWN PPrO 360 E4	 RSPx	 0A4uRST1,	 435
HYDRCOYNAPIO MASS MATRIX GENERATICN	 BAPL 6600 E4C081 RS P	 H S HYMAS.	 560
mymAS, HYDRODYNAMIC MASS MATRIX GENERATION 	 BAPL 6600 F+CCM RS P	 H S	 560
H600 14	 RS P CT C $ TRIAL. 3-0 REACTION PATES FROM 2-0 FLUX SETS 	 GESV	 585
IBM	 3604 F+8AL RS P	 I D $ P005. 2-0 FEW-GROUP DIFFUSION AND DEPLETION 	 336
IBM2280 OR CALCOMP780	 ANL	 360 F4	 RS P	 T N $ PLOT-30, 3-n PICTS ON	 544
I8m36012250 FORTRAN GRA P HICS SUBROUTINES Al	 360 F+BAL RS	 T P A FIGS,	 484
IITR 7094 F4	 RSBPLX 1 r S NAP, NEUTRON-INCUCEC GAMMA-PAY RADIOACTIVITY	 314
IMPELLER CESIGN STUDY 	 Pw	 1604 E63	 RS P	 T I A PIP, CENTRIFUGAL PUMP	 187
INCETE, 1-G P 3-0 XYZ XENON OSCILLATION 	 CENC 360 E4	 RSPXTFACEXE,	 415
INCITE, THERMAL SPECTRA C MULTI-GP CONSTANTS 	 ANC	 360 F4	 RS PL CT 8 S	 565
INCETING LASL 6600 F+Com PS P	 T 0 $ INCA. XRAY DIFFRACTION POWDER PATTERN 	 609
!NOT, TRAY DIFFRACTION POWDER PATTERN INDEXING LAS 6600 F+Cem RSP 	 TOS	 609
INELASTIC LARGE DEFLECTION STRESS STUDY BAPL 6600 E+CCM RS P	 T 1 S GAPL3,	 397
INELASTIC SCAT T-SECTION CALC mODEPATCR GGA 1108 E4	 RS P	 A S GAKEP,	 289
INELASTIC SCATTERING CDC 1604 F63	 RS P	 A $ HAFEVER, FAUSER-FESHRACH	 14
INELASTIC SCATTERING FORM FACTORS	 ORNL 360 F4	 RSP	 TASATHENA4.	 417
INELASTIC SCATTERING LAW CALC GGA 1109 "F4 	 PSPX	 ASOOHBE, COHERENT	 3E5
INFINITE MEDIUM SPECTRUM X-SECTIONS	 AI	 7090 F+EAP RS L T BSOUICKIE,	 119
INFORPATICK SYSTEM	 KARL 6600 F	 R 8	 T M I TIGIR2, MODULAR OCCUMENT 	 403
INLET PLENUM DP	 360 F4	 RS P	 H S PLENUM, FLOW 01ST. IN CYL COOLANT	 586
INPUT	 PW	 1604 F63	 RS	 C S TOP, 2-0 PERTURBATION TOG OR 2mo, FLUX	 199
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INPUT	 KAPL

INPu T DATA	 PROCESSING	 MODULE	 ANL	 360	 F4	 RSPP	 CT L	 $	 ARC-NU I002,	 BCD 533

INPU T PROCESSORLASL	 360	 F4	 RS A	 L	 S GENRD,	 FREE-FORMAT CARD 530

INPUT PROCESSOR	 LASL 6600	 F4	 RS	 A	 L	 $ GENRD,	 FREE-FORMAT CARD 530

IN P U T ,	 PREPARATION ,	 EDIT KAN_ 6600	 F•ASC	 RS	 A	 T	 L	 $	 CATATRAN 2-0 GEOMETRY 406

INSPEC,	 MARKOV	 SIMULATION OF REACTOR	 OPN DP	 360	 F4	 RS P	 G	 S	 INTEG, 590

INSTRUCTION	 SET	 PW	 1604	 F+CCA	 RS	 A	 T	 P	 $ LAG,	 ASSEMBLER	 FOR	 FL00O2 186

INTEG,INSPEC ,	 MARKOV SIMULATION OF 	 REACTCR	 CAN	 DP	 360	 F4	 RS	 P	 G	 S 590

INTERACTICh ANALYSIS	 ANL	 360	 F4	 RS P	 G	 S	 5000012,	 SOnIuM-FUEL 521
INTERACTION ANALYSIS	 HEDL	 1108	 F4	 RS	 A	 G	 S SOCOOL2,	 SODIUM-FUEL 521
INTERMEDIATE POWER TRANSIENTS BAPL 	 6600	 F4	 RSA	 THSCHIC-KIN,	 F AST	 4. 473
INTERVAL X-SECTION AVERAGING 	 GGA	 7044	 F4	 RS	 A	 L	 S GAYER,	 ENERGY 218
INVERSE KINETICS CALC	 ANL	 360	 F4	 RS	 P	 E	 S	 P102,	 SPACE-INDEPENDENT 168

INVERSE	 KINETICS	 TALC	 ANL	 3600	 F63	 RSBP	 E	 S R102.	 SPACE-INDEPENDENT 160
INVERSE	 KINETICS CALC	 went.	 7094	 F4	 PS	 E	 S P102,	 SPACE-INDEPENDENT 168
IODINE REMOVAL BCL	 6400	 F4	 RS P	 G	 $	 mIRAB,MIRAP,	 CONTAINMENT	 SYSTEM 499
IRRADIATED MATERIAL 	 GEC	 7090	 FAP	 RSEIPXTQSSPECTPA,	 MC	 CALCULATION 422
ISOCRuNCH,	 REACTION DECAY CHAIN ANALYSIS	 CANL	 1604	 F63	 RS	 P	 D	 $ 180
ISCCRUNCH,	 REACTION	 DECAY CHAIN ANALYSIS	 CRNL	 7050	 F2	 RSAP	 0	 S 180
ISOGEN,	 RADICNUCLIDE	 GENERATION	 ANC	 DECAY	 BNW	 1108	 F5	 AWL	 T 0	 S 367
ISOPLETH-AREA TALC	 FROM	 SINGLE	 SOURCE	 ANL	 GETS	 F	 R	 A	 S	 PLFTHS, 591

TSCSEARCH,	 ISOTOPE	 PROOUCTION	 FLUX,	 X-SEC	 CALC °ANL	 360	 F.BAL	 RS R	 D	 S 322
ISOSEARCH,	 ISOTOPE	 PRODUCTION FLUX,	 X-SEC CALC	 CANL	 1604	 F63	 RS	 A	 0	 $ 322
ISIITcPE PRoCuCTION	 FLUX,	 x-SEC	 TALC	 oRNL	 360	 F+BAL	 PS	 A	 C $	 ISOSEARCH, 322
ISOTOPE	 PRODUCTION FLUX,	 X-SEC CALC	 CFINL	 1604	 F63	 RS	 P	 C	 S	 ISOSEARCH, 322
ISOTOPES,	 MAXIMUM YIELD	 FROM REACTION CR	 DECAY	 CRNL	 1604	 F63	 RS	 A	 D	 S 179
ISCTCPIC BLIANUP	 ANALYSIS	 NE0	 635	 r 4	 RS P	 T 0	 S BURNUP, HEAVY ELEMENT 311
ISOTROPIC	 DIELECTRICS	 SLA	 6600	 F4	 RS	 P	 V	 $	 FFEARS,	 LAPLACE	 EQUATION 577

JAER	 230	 F4	 RS P	 T	 A	 S CLUP77,	 SQUARE	 CELL	 CCLLISICK	 PRCBAPILITY	 CALC 526
JITER,	 FLUCTUATION	 EXPERIMENT	 ANALYSIS	 BAPL	 6600	 F4	 RS	 A	 T 0	 S 394
JNC	 1108	 F5	 AS	 LX	 T	 P	 S	 LEOPARD,	 SPECTRA	 CALCULATICN WITH	 CEPLETION 279
JOB ENTRY	 SYSTEM	 ANC	 360	 PAL	 ASP	 T	 P	 S	 KRTS-AJE,	 CS/360 mVT	 REMOTE 519

JOSHUA	 SYSTEM LATTICE	 PHYSICS	 MODULES	 CP	 360	 F.PAL	 S	 KTBSAAHAB, 536
JOSHUA,	 DATA STORAGE,	 RETRIEVAL,	 AND DISP LAY	 DP	 360	 F•BAL	 S	 T	 m	 $ 490

JP1XR, CCUFLED-CHANNEL	 SCATTERING	 X-SEC	 TALC	 KAPL	 6600	 14	 RSP	 TA$ 506

AJPITOR1, COUPLED CHANNEL	 x-SEC	 EVALUATION	 ENEA	 360	 F4	 RS P	 CT	 A	 s 308

JuPITCR1,	 COUPLED-CHANNEL	 X-SEC	 EVALUATION	 CANt	 1604	 F63	 ASP	 TAs 308
KARL CALCC m P 	PLOTTING ROUTINES	 KAPL 6600	 FsCnm AS	 T P	 $ KAPLPLOT, 496

KARL	 6600	 F	 R	 B	 T	 m	 $	 TIGIR2,	 MODULAR	 OCCUMENII	 INFORMATION	 SYSTEM 403

KAPL 6600	 F.ASC	 AS	 P	 s	 SIm p LEI,	 TIME-SHARING	 PROGRAMMING LANGUAGE 442

KARL 6600	 r •ASC	 ASP	 1HSLIDN4,	 3-0 TEMPERATURE	 CISTPIPUTION PROGRAM 299

KARL	 6600	 F.ASC	 AS P	 T	 I	 S GE",	 EIGENVALUE	 PROBLEM	 FOR	 VIBRATING SYSTEMS 344

KARL 6600	 F.ASC	 ASP	 TLACATATRAN	 2-C	 GEOMET R Y	 INPUT,	 PREPARATION,	 EDIT 406

KAPL	 6600	 F+ASC	 RSR	 TPSCURFIT,	 CURVE	 FITTING	 EXPERIMENTAL	 DATA	 POINTS 43

XSAL 6600	 F.ASC AS	 P	 T	 A	 $ OATATRAN UTILITY MODULES,	 2-0	 •	 3-0	 PLOTTING 407

KARL 6600	 F+ASC	 RSA	 TPSCCGGY,	 CESK	 CALCULATCP	 FORM SHEET	 CP PACKAGE 428

KARL 6600	 F•ASC	 ASP	 TPSLIZARD,	 NONLINEAR	 CIFFERENTI A L	 ECNS.	 SOLUTION 445

KARL 6600	 F+ASC	 AS	 P	 T	 P	 S SNEO,	 NONLINEAR	 ALGEBRAIC EON	 SOLN CUR VE	 PLOT 364

EARL	 6600	 F.COM	 AS	 T	 P	 s	 KAPEPLOT,	 KAPL	 CALCCPP	PLCTTING ROUTINES 496

KARL 6600	 F.COM	 RSV	 I	 m	 S DATATRAN,	 MODULAR	 PROGRAMMING	 ANT) DATA	 SYSTEM
386

KAR L 6600	 Fs	 RS	 1	 s	 ScRScR,	 PRESSURE VESSEL	 STRESS	 ANn	 FATIGUE
391

KARL	 6600	 F4	 AS	 T n	 $ GASPAN,	 CO m PLEx GAmmA-RAY	 SPECTRA ANALYSIS 485

KARL 6600	 F4	 AS	 P	 A	 S	 (LEN,	 ANGULAR	 DISTRIBUTION LFGENDRF	 FITTING
531

KARL	 6600	 F4	 AS	 P	 A S	 M ULTI,	 MULTI-LEVEL	 RESONANCE THEORY XSEC TALC
535

KARL 6600	 F4	 AS	 A	 F	 S RAUm ZEIT,	 1-0	 TINE-DE PENDE NT DIFFuSI D N	 TALC 352

RARE 6600	 F4	 A	 F	 s	 sTINT3,	 SINGLE-C H A NN EL	 SPACE-TI M E	 SYNTHESISAS
389

KARL	 6600	 r 4	 AS P	 H	 $	 RAPP, HIGH-VELOCITY FLOW STUDY 	
STFAm-wA T ER mtx 382

KA RL 6600	 E4	 P	 I	 s STEM,	 MATRIX	 GENERATION FOR	 A	 SYS T E M C r	REAMS 337
AS

FA N.	 6600	 F4	 AS	 P	 I	 $	 TU R F,	 u-TUBE	 HEAT	 EXCHANGER STRESS	
ANALYSIS 378

KAPL 6600	 F4	 AS	 A	 r	 s	 DYNo l,	 PHOTC m LLTI P LIE P	ELECTRON CISTRIBUTION

KARL 6600	 r 4	 AS	 A	 P	 s MOST,	 A	 MULTIDIMENSIONAL	 OPTIMIZA T ION	 SCHEME

KARL	 6600	 r 4	 AS	 P	 P	 $	 ROPE,	 FINDING	 ROOTS	 (F	 A	 ACLYNCmIAL

KARL 6600	 F4	 AS	 P	 T	 a	 s JP1XA ,	 COUPLED-CHANNEL	 SCATTERING	
X-SEC	 CALC

KAR L	 6600	 r 4	 AS	 P	 T	 A	 S	 PHASE R ,	 PHASE SHIF T	x-SEC	 & POLARHA T ION TALC

EAR L	 6600	 14	 RS P	 T 0	 s	 3DxT,OE P 3,	 3 -0	 XENON TRANSIENT	E	
OrPLFTICN

464

446
444

506
567
1.77
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KARL
	 LASL

KARL 6600 14	 RSPx	 TIFINEL, FINITE-ELEMENT STUDY 2,3-0 STRUCTURES 	 404
KARL 6600C F4	 RSP	 TISSOR3, STRESS ANALYSIS SHELLS CF REVOLUTION	 80
KAPLPLCT, KARL CALCOmP PLOTTING ROUTINES	 KAPL 6600 F+COm RS	 T P $	 496
KE	 36008 F36	 RSBP	 G $ WHAM, LIOUIC-FILLEC PIPING SYSTEM ANALYSIS	 278
RE	 7090 F2	 RSBP	 0 $ NPRFCCP, FUEL CYCLE COSTS PERFORMANCE DATA	 146
RE	 7094 F.mAR RSBP	 T G $ SATURATED BLOwDCwN2, BLOwDOwN ANALYSTS LOFT 	 200
RE	 7094 F2	 RSBR	 T H $ PTHI, BLCwOCWN PRESSURE TEMPERATURE HISTORY 	 155
KEELE, LINEARLY-CONSTRAINED OPTIMIZATION 	 ORNI 360 14	 RS P	 P $	 556
KENO, mONTE CARLO MuLTIGROUP CRITICALITY CCDE ORNL 360 FsBAL RSRPL CT C $ 	 450
KENO2, MONTE CARLO MuLTIGROuP CRITICALITY CODE RFC 6600 F+CCM PSP 	 TCs	 450
KERNEL CALC	 GGA 7090 F2	 RS	 T A s SUMMIT, CRYSTALLINE SCATTERING	 56
KERNELS	 DP	 360 BCD	 R	 Lx T Z s THERMOS LIBRARY, 30-OP ENCF/B SCAT	 543
KEK OPTIONS	 ANL	 360 14	 RS P	 E % P101, SPACE-INDEPENDENT KINETICS 	 255
KEY OPTIONS	 ANL 3600 163	 Rspp	 E $ R101, SPACE-INDEPENDENT KINETICS 	 255
KEY OPTIONS	 wANL 7094 F4	 RS P	 E S 8101, SPACE-INCEPENDENT KINETICS	 255
KINETICS	 Al	 360 14	 RS p	 T F $ TSN, SPATIALLY-DEPENDENT REACTcR	 309
KINETICS	 Al	 7094 F+mA p RS p	TFsTSN, SPATIALLY-CFPENDENT PFACTOR	 309
KINETICS	 GGA 1108 14	 RS p	 E $ GAPOTK'N, SPACE-INDEPENDENT REACTOR	 317
KINETICS BCL 6400 F4	 RS P	 T F s ACEP, ID AND 20 FEW-GROUP SPACE-TIME 	 494
KINETICS CALC ANL	 360 14	 RS P	 E $ R102, SPACE-INDEPENDENT INVERSE	 168
KINETICS CALC ANL 3600 F63 	 RsBp	 E $ R102, SPACE-INDEPENDENT INVERSE	 168
KINETICS CALC wANL 7094 F4 	 RS	 E $ P102, SPACE-INDEPENDENT INVERSE 	 168
KINETICS CODE ANL	 360 F4	 RSp	 TESANCON, SPACE-INDEPENDENT REACTOR	 486
KINETICS CCCE ANL 	 360 F4	 Rs p L CT F $ Qxl, OUASISTATIC SPATIAL REACTOR	 474
KINETICS CODE ANL 3600 361 	 PS PL CT F $ Oxl, OUASISTATIC SPATIAL REACTOR 	 474
KINETICS CODE LASL 6600 F4 	 RSP	 TE$ANCoN, SPACE-INDEPENDENT REACTOR	 486
KINETICS EONS GGA 1108 F4	 PS P	 E $ CASA, STABILITY ANALYSIS REACTOR 	 290
KINETICS KEK OPTIONS	 ANL	 360 14	 85 p	 E S PIOL, SPACE-INDEPENDENT	 255
KINETICS KEY OPTIONS 	 ANL 3600 E63	 PSBR	 E $ PI01, SPACE-INDEPENDENT	 255
KINETICS KEY OPTIONS	 wANL 7094 F4	 Rs p	 E S 8101, SPACE-INCEPENDENT	 255
KINETICS PROGRAM ORNL	 360 F4	 Rs p xcT F s TASK, 1-0 muLTIGPCuP REACTcR 	 558
KINETICS SNAP GEOMETRY	 Al	 7090 F2	 RS	 E s SNAPKIN5/9A, 1-REGION 	 122
KINETICS TEMPERATURE 01ST STUD ,/ AFB	 360 F4	 PS P	 E s BLAST, REACTOR	 363
KINETICS TEMPERATURE FEEDBACK BAPL 6600 F4	 RS P	 T F $ NOwIG, 1-n 2-GP	 371
KINETICS w/FEECBACK	 Al	 7094 FsmA p Rs p	TESAIROS, SPACE-INDEPENDENT	 163
KINETICS w/FEEDBACK AIR 	 360 F4	 RS p	 E $ AIPEK3, SPACE-INDEPENDENT	 121
KINETICS w/ F EEDBACK Al	 7090 F2	 RS	 E S AIREK3, SPACE-INDEPENDENT	 121
KINETICS w/FEEDBACK CDC	 1604 F63	 Rs F	 E $ AIPEK3, SPACE-INDEPENDENT	 121
KINETICS WITH TEMP FEEDBACK GGA 1108 F4 	 Rsp	 TF$GAKIT,

	

 1-0 MULTIGP	 370
KINETICS 2-0 HEAT TRANSFER 	 GGA 1108 FseAL PSP	 1E5BLOOST6, COMBINED	 303
KITT, SYSTEM FAULT TREE EVALUATION CODES ANC 	 360 F4	 RsBP CT K s PREP,	 528
KTIT, SYSTEM FAULT TREE EvALuATION CODES ANC 1108 F4 	 PSP	 TKspRER,	 528
KSUN 360 F4	 RS p	 0 $ CORGAm, uNFCLDING CF COMPLEX GAMMA-PAY SPECTRA 	 390
LAG, ASSEMBLER FOR FLOCn2 INSTRUCTION SET 	 pis	 1604 F+CCI P RSP	 TR%	 186
1661 RS P	 C $ MGDSN, 1-C MULTI-GP sts APPROX SLAB CYL SPHERE p w	 1604	 211
LAG1 RS P	 N $ DTX, EFFECTIVE x-SECTICN CALC FROM CSN OUTPUT o w	 1604	 210
LANGuAGF	 KARL 6600 FsASC RS	 p $ Sim p LE1, TIME-SHARING PROGRAMMING 	 442
LANGUAGE PROCESSOR UNDER ISO	 ANL	 360 F.BALPB1 1P$TS0-SPEAKEAS y ,	 553
LAPLACE EQUATION ISOTROPIC DIELECTRICS SLA 6600 F4 	 RS p	 v s FFEARS,	 577
LARCA, F LUX-WEIGHTING OF DTF4 CROSS SECTIONS 	 LA9L 6600 F4	 RS P	 N $	 409
LARGE CE E LECTION STRESS STUDY BAPL 6600 F.CCm RSP	 TIsGARL3, INELASTIC	 37
LASER, S P ECTRUM CALC WITH BuRNuP C y L LATTICE	 TVA	 360 14	 RSBPLKT B S	 249
LASER, SPECTRUM CALC WITH BuF/NuP CYL LATTICE	 wARD 7094 EsmA p RS PLY T B S	 249
LASL 360 F4	 RS P	 L $ GENRn, FREE-FORMAT CARD INPUT PRCCESScR 	 530
LASL 360 14	 RSBR CT C $ TRIPLET, 2-c TRIANGULAR MESH TRANS P ORT PROGRAM	 6C8
LASL 3608 14	 RS P CT C $ TwcTPAN2, 2-C MULTI-GP TRANSPORT x y RZ RTHETA	 358
LASL LEAST SQUARES, GENE R AL CURVE FITTING	 LASL 7094 14	 RS	 T P $	 62
LASL XSEC SETS, SN 18- 24- AND 25-G R OUP SETS	 LASL 6600 BCD	 R	 Lx T z s	 532
LASL 6600 BCD	 R	 LX T 7 $ IASL XSFC SETS, SN 18- 24- ANC 25-CROUP SETS	 532
LASL 6600 F+COM RSP	 TP4LENSDES, NONLINEAR LEAST SO LENS DESIGN SYSTEM	 602
LASL 6600 F+COM RS P	 T 0 $ INPX, XPAY CIFFRACTION POwCEF PATTERN INDEXING	 609
LASL 6600 F4	 RS p	 L $ GENRD, FREE-FORMAT CARD INPUT PRcCFssrR	 930
LASL 6601 F4	 RS P	 N $ r ACI, SN P ERTuRFATICN CODE USING nTF4 FLUXES	 459
LASL 6600 14	 RS P	 N S LARCA, FLUX-WEIGHTING OF CTF4 CROSS SECTIONS 	 409
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LIBRARIES

LASL 6600 F4	 RS p
	 T A S TOP, THEPPAL SCATTERING CRYSTALLINE MATERIALS

LASL 6600 F4	 RS p
	

T 8 $ GLEN, GRCUP CONSTANT CALC FRCP TOR ouT puT DATA
LAS 6600 F4	 RS P

	
T c $ DTFA, 1-0 PLLTI-GP DISCRETE CROINATE pRcGRAp

LASL 6600 F4	 RS p
	 T r s TRI P LET, 2-C TRIANGULAR MESH TRANS P ORT PROGRAM

LASL 6600 F4	 RS P
	

T C S 300T, 3-0 P ULTIGRCUP DIFFUSION x y l R-TIETA-2
LASL 6600 F4	 RS P

	
T n s PHENIK, 20 DIFFUSICN BuRNuP REFUELING HISTORY

Lest. 6600 F 4	 RS P
	

n s 2DP, 2-C PULTIGROuP DIFFUSION AND DEPLETION
LASL 6600 F4	 RS P

	
I E $ ARDOR, SPACE-INDEPENnENT REACTOR KINETICS COVE

LASL 6600R F4	 RS P
	

I r $ TwOrPAN2, 2-0 MULTI-GP TRANSPORT x y R2 FITHETA
LASL 7030 F4	 RS
	

T H $ PATH. 2- CP 3-0 HEAT CCNCuCTIrN LumPFC MASS
LASL 7031 E4	 RS p

	
T C $ DTF4, 1-0 NI LLII-GP DISCRETE CRDIKATF PROGRAM

LASL 7030 F4	 RS P
	

T c S CTF-PURN, 1-C M ULTI-GP OTF4 miT p DEPLETION
LASL 7090 F.FAR RS p

	
I s wIPFx, CC P PLTE P -PRCCUCED WIPING LISTS uHTREK

LASL 7090 F.FAR RS p
	

T L	 npr, DATA PRE P ARATION FOR 2-0 DESIGN PROGRAMS
LASL 7090 FLOCO RS p

	
P 5 PCS, P ONTE CaRLC NEUTRON PENETRATION STUDY

LASL 709J FLOCO Rs p
	

P 5 2nT, GROUP-CCLLAPSING OF MULTI-OP x-SECTICNS
LASL 7094 FAR	 RS p

	
T H S PATH, 2- OP 3-0 HEAT CONDUCTION LUMPED PASS

LASL 7094 F2	 RS8P
	

H $ AxFLu, HEAT TRANSFER M OLTEN FUEL TUBE BUNDLES
LASL 7094 F 2	 RSBP	 H S AXTHPM, HEAT TRANSFER SOLID FUEL Tu P E BUNGLES
LASL 7094 F4	 RS
	

T p s LASL LEAST scuARES, GENERAL CURVE FITTING
LASL 1600 F4	 RS p

	
I C s TRIPLET, 2-0 TRIANGULAR MESH TRANSPORT PROGRAM

LASL 7600 F4	 RS p
	

T r s TwnT R AN-PNVw. 2-0 PARTICLE TRANSPORT XY 82 8TH
LASL 76008 F4	 RS P

	
T C s TworRAN2, 2-C MULTI-OP TRANSPORT x y Rz 0TI-ETA

LATTICE	 GGA	 1108 F4	 RS	 B S HFKSCAT, ELASTIC SCAT K-SECTIchs HEX
LATTICE	 TVA	 360 F4	 Rs8pLxCT B s LASER, S p EcTRum CAL( WITH RURNU P CYL
LATTICE	 WAPD 7094 FfmAP PS PLX T P S LASER, SPECTRUM CALI WITH RURNUP CYL
LATTICE EFFECTS	 GGA 7044 FolAP Rs p	 T 9 6 GAPOL, RESONANCE OVERLA P AND
LATTICE EFFECTS	 LER 7094 F+mAP RS p	 T 8 $ CAROL, REsnNANCE OVERLAP AND
LATTICE PHYSICS MODULES	 op	 360 F.BAL S	 XTBSRAHAB, JCSHUA SYSTEM
LATTICE VIBRATION NEUTRON SCATTRING CODES ANC 	 360 F4	 PS P CT w S MACS
LEAKAGE	 Al	 7090 F2	 PS	 J i FARSEIA, CCSF PATE FROM SNA P SHIELD
LEASE ANALYSIS	 SLA	 360 COBOL Rs pp CT m S BECOM, AFC OP PURCHASE VERSUS
LEASE ANALYSIS	 SLA 1108 COOCL RS P	 M S BECC P . AFC DP PURCHASE VERSUS
LEAST SO LENS DESIGN SYSTE M LASL 6600 F•Ccm RS P	 T P $ LENSD E S, NCNLINEAR
LEAST SQUA R ES ANALYSIS RESONANCE DATA uiLL 360 F4 	 RS P	 A s Conial,
LEAST SQUARES EXPONENTIAL DECAY CURVES LRL 7094 F2 	 RS p	 p s ExPALS.
LEAST SQUARES FIT FISSILE NUCLIDE DATA BAN. 6600 F4 	 RSP	 TPSDAFTI,
LEAST SQUARES FIT Sum OF EXPONENT IALS MIT 	 7090 F2 • RS P	 P $ FRANTIC,
LEAST SQUARES PHOT0PEAK SPECTRA CODE FiNwL 1108 F+BAL RS P 	 T 0 S GSSLRN1P,
LEAST SQUARES TRANSMUTATION ANALYSIS BNWL 1108 FE 	 RSP	 TO$OPLIFITI,
LEAST SQUAR E S, GENERAL CURVE FITTING	 LASL 7094 F4	 ps	 T P $ LASL
LEGMEE3, LEGENDRE COEF CALC FOP ANGULAR 01ST GGA 7044 F4 	 RSPK	 As
LEGENDRE COEF CALC FOR ANGULAR 01ST GGA 7044 F4	 Rspx	 ALLEGCOEF3.
LEGENDRE COPE CALC FOR ANG(JLAP DIST DATA Al 	 7094 F+MAP PS P	 A S CHAD,
LEGENDRE FITTING	 KARL 6600 F4	 Rs P	 A s CLEP. ANGULAR piSTRIBuTIck
LENS DESIGN SYSTEM LASL 6600 F•cc p RSP	 TosLENSCES, NONLINEAR LEAST SO
LENSDES, NONLINEAR LEAST SO LENS DESIGN SYSTEM LASL 6600 F•Ccm AS P 	 T P S
LECRARD, SPECTRA CALCULATION WITH CEPLETICN	 JNC	 1108 FS	 PS LX T R $
LEOPARD, SPECTRA CALCULATION WITH DEPLETIcK 	 WARD 360 F4	 RS PLK T B $

LER 7090 F+MAP RS P	 T C $ TDSN, 2-D muLTIGROuP DISCRETE ORDINATE /PROGRAM
LER 7094 F+MAR RSP	 TRSCAPCL. RESON A NCE OVERLAP ANC LATTICE EFFECTS
LER 7094 F4	 RSP	 TCADTE4, 1-n MULTI-OP FISCRETE ORDINATE PRCGRAm
LETC, 1-C SLAB GAMMA-RAY TRANs p o R T	 pAPL 6600 F4	 RSP	 TJs110756,
LI)	 ANC	 360 F4	 RspP xCT w $ GAUSS5, ANALYSIS CF GAMMA-RAY SPECTRA GEI
LIB	 Al	 360 E4	 RSRPLK T C $ CAESAR4,LIFILS T . 1-D MULTI-OP DI FF USION •

LIB SCCPE2.0 CDC 7600 F4	 RS	 T P s MODEL. MODIFIED BETTIS ENVIRNPNTL
118 SCOPES.? CDC 6600C F.COM P S	 T P $ MODEL, PCDIEIEC PETTIS ENVIRNMNTL
LIB SCOPE3.3 CDC 66000 F•CrI P RS	 T P S MODEL, MODIFIED BETTIS ENvIRNPNTL
LIB. NED	 635 E•Gm p RS	 T P $ GENED ENVIRONMENTAL ROUTINES. SUBROUTINE
LIB. BA P L 6600A F•ASC RS	 T p $ BETTIS ENVIRONMENT A L ROUTINES, SUBPCUTINE
LIB. Bw	 66008 F•ASC RS	 T P S BETTIS ENVIRONMENTAL ROUTINES, SUBROUTINE
L IBLST, 1-0 MULTI-GP DIFFUSION • LIB 	 Al	 360 F4	 RSOPLX T C S CAESAR'..

LIBRARIES FROM ENDF/B ORNL	 360 F4	 Rsep KCT B S XLACS, XSO P N muLTIGRoup

LIBRARIES FROM ENDF/B DATA 	 wAPO 1600 F4	 Asp	 TBSETnT2, THERMAL

360
361
209
608
463
454
325
486
358
242
209
269
315
234
202
113
242
182
183

62
608
573
358
291
249
249
219
219
536
574

91
589
589
602
340
321
327
324
457
456

E2
217
217
215
531
602
602
279
279
312
219
209
343
605
270
478
478
478
515
478
478
270
572
509
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LIBRAPIES	 HAD

LIBRARIES, MUFT4 OR 5, GAml OP 2 	 wAPD EEO° B(0	 R	 LTZ$FTCGI DATA	 447

LIBRARY	 LRL 7094 F+EAP RS PL T M $ ECSIL, EXPERIMENTAL NEUTRON DATA	 351

LIBRARY CAT. A-E ANL	 360 F+P+A RS	 I P $ AmCLIBAE, ARGCNNE SUBROUTINE 	 562

LIBRARY CAT. F	 ANL	 360 F+BAL RS	 T P S AMDLIBF, ARGONNE SUBROUTINE 	 563

LIBRARY CAT. G-Z ANL 	 360 F+ p +A RS	 I P $ AmFL1BCZ, ARGONNE SUBROUTINE 	 564

LIBRARY GROUP COLLAPSING APRF 6600 F4	 PS	 0 $ A p PEX1, 99-G P 0LC-20	 466

LIBRARY MAINTENANCE NED 	 635 F4	 'ASP	 TMSTROUT, MUG MULTTGRCUP XSEC	 493

LIBRARY MAINTENANCE NED 1108 F5	 RSP	 TmsTROUT, MUC MULTIGROUP XSFC 	 493

LIBRARY PREPARATION	 GGA 1108 F4	 RSPXTL$ GAND, GAFGAR X-SECTION 	 345

LIBRARY SERVICE ROUTINES	 ANL 3600 36F	 RSBP	 T M $ MERMC2,MAGIC, mC**2	 472

LIBRARY TAPE MAINTENANCE ANL	 360 F4	 RS	 M $ mE Rm C2, m C**2 BINARY	 472

LIBRARY TAPE PREPARATION	 pw	 1604 FET	 RS	 L S (SP1, SN X-SECTICA 	 194

LIBRARY TAPE PREPARATION	 Pm	 1604 F63	 RS	 L S CSP2A, SN X-SECTION	 193

LIBRARY UTILITY PROGRAM	 Al	 7094 F+FAP AS L T M $ mrmUS, X-SECTICN 	 159

LIBRARY UTILITY ROUTINE	 ANL 3600 F63	 RSBP	 T m $ XLIBIT, x-SEC T ION	 181

LIBRARY UTILITY ROUTINE Al	 360 F4	 RSRL TMSCLIR, FIRM oR T HRECES	 271

LIBRARY, 30-GP ENDF/B SCAT KERNELS 	 DP	 360 BCD	 R	 Lx T Z 8 THERMOS	 543

LIFETIME ANALYSIS	 ANL 3600 F36	 RSBP	 I $ SWELL?, FUEL ELEMENT	 353

LIFE1, FAST REACTOR FUEL ELEMENT BEHAVIOR	 ANL	 360 F4	 Ps p	 T I $	 460
LINEAR ELASTIC STRUCTURAL CYNAmICS 	 BAPL 6600 F4	 RS P	 T I S m 0266,	 383

LINEAR ELASTIC SYSTEMS BAPL 6600 F4	 Rs p	 T I $ m0552, DYNAMIC ANALYSIS 	 283

LINEARLY-CCNSTRAINED OPTI M IZATION	 ORNL 360 F4	 RS P	 P $ '<FELE,	 556

LION4, 3-0 TEMPERATURE DISTRIBUTION PROGRAM 	 CHI 1108 F4	 PSP	 THS	 299

LION'., 3-0 TEMPERATURE DISTRIBUTION PRCGRAR 	 KARL 6600 F+ASC RS P	 T H $	 299
LIPRECAN1, MC NEUTRUN PENETRATION CALCULATION TAT 7090 F2 	 RSPP	 J $	 123
LIQUID BLOWDOWN ANALYSIS LIFT 	 UGA	 360 F4	 PS P	 C $ WATFR-HAmmEF,	 278

LIQUID-FILLED PIPING SYSTEM ANALYSIS	 FE	 3600B F36	 PSBP	 G A WHAM,	 278

LISTS UHTREX	 LASL 7090 F+EAP RS P	 I $ w1REX, COMPUTER-PRODUCED WIRING	 315
LITHE,HFLP, CRITICAL ANALYSIS SYSTEM	 DE	 360 F+BAL RS P XCT A $ HAMMER, 	 277
LIZARC, NONLINEAR DIFFERENTIAL EONS. SOLUTION (APL 6600 F+ASC RSP	 TP$	 445

LLL 6600 F4	 RS P	 P s GEAR, CRDINARY CIFFEPENTIAL EON SYSTEM SOLVER 	 592
LMFBR POWER EXCURSION DISASSEMBLY	 ANL	 360 F4	 PS P XCT F 8 VENUS, 2-0 	 511

LM F BR p o p BUNDLE	 NED	 635 F4	 RS P	 1 H $ VELVET?, TURBULENT FLOW IN	 458
LOAD	 GGA 7044 F4	 PSBR CT I $ SAFE-PCRS, STRESS ANALYSIS AXISYmm 9 TRIC	 250
LOAD BA R I_ 6600 F4	 AS P	 T I I SEALSHELL2, SHELL STRESS ANALYSIS AXIS y m	 282
LOAD SR	 360 F4	 RSP	 TISSEALSFELL2, SHELL STRESS ANALYSIS AxiS ym	 282
LOAD wTSC 6600B F4	 RSP	 TISSEAL SHELL, SHELL STRESS ANALYSIS AXISYm	 282
LCAC GOB 7044 F4	 RS P	 T I $ SAFE-AXISYm, STRESS ANALYSIS AX! SYMMETRIC 	 251
LOCA	 ANC	 360 F4	 PSPRxTGSTRETAI-B, FUEL ROC THERMAL RESPONSE 	 512
LOCA ANALYSIS DUKE POWER mCGUIRE UNITS DUCO 635 F4	 RS	 G $ ANVENT,	 529
LCCA FISSICN PRODUCT RELEASE ANALYSIS BCL 6400 F4 	 AS P	 G $ FRCRL2,	 500
LOCA RnD BUNDLE CHF DATA ANALYSIS	 ANC	 360 F4	 RS PL CT m $ ERREST,	 518
LOFT	 KE	 7094 F+mAp RSBP	 T G $ SATURATED BLCWDOmN2, BLCMDCwN ANALYSIS	 200
LCFT	 UGA	 360 * F4	 PS P	 G $ WATER-HAMMER, LIOUIC BLOmDOwN ANALYSTS 	 278
LOSS-OF-COOLANT I EMERGENCY COOLING 	 BCL 6400 F4	 RS P	 T G $ ECCSA4,	 330
LCSS-CF-COOLANT ACCIDENT ANALYSIS 	 BAPL 6600 F4	 RSp	 7GSFLASH3,	 295
LOSS-0E-CDOLANT ACCIDENT ANALYSIS PAPL 6600 F4 	 RSp	 1G8m0555,ACTI,	 284
LOSS-OF-COOLANT THERMAL ANALYSIS	 BCL 6400 F4	 RS P	 1" G $ NU R LCC-1.0,	 328
LPL	 709 F2	 RS	 I % FIRN, 2-0 FEW-GP S4 APPROXIMATION RZ GECMETRY 	 7
LRL 7090 F+FAR RSP	 TR$SoPHIST1/2/5, MULTI-OP TRANSFER COEFFICIENTS 	 160
LPL 7090 F2	 RS P	 F s CONEC, COUPLED NEuTRONICS-HYPRODYNAmICS SPHERE 	 129
LRL 7094 F+FAR AS PL T m S ECSIL, EXPERIMENTAL NEUTRON DATA LIBRARY	 351
LRL 7094 F2	 RS P	 p $ EXPALS, LEAST SQUARES EXPONENTIAL DECAY CURVES 	 321
LUMPED MASS	 LASL 7030 F4	 PS	 T R $ PATH, 2- OR 3-0 HEAT CONDUCTION 	 242
LUMPED MASS	 LASL 7094 PAP	 RSP	 THSRATH, 2- OR 3-0 HEAT CONDUCTION	 242
LWBR FUEL SWELLING TEMPERATURE STUDY	 BAPL 6600 F4	 RSP	 THSEIGRO,	 272
LYNNE, WOODS-SAXON POTENTIAL SHAPE CALCULATION ORNL 7090 F2 	 RS	 A $	 381
MAC, SHIELD DESIGN mULTIGROUP SLAB GEOMETRY 	 ANL 3600 F63	 RSBPL T J $	 143
MAC, SHIELD DESIGN mULTIGROUP SLAB GEOMETRY	 BNW 7090 F2	 RSBPL T J $	 143
MACH1, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE ANL 3600 F36	 RSPXTCS	 262
mACH1, 1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE PLRD 6500 F4 	 RS PIP T C $	 262
MACS LATTICE VIBRATION NEUTRON SCATTR1NG CODES ANC	 360 14	 RS P CT M $	 574
MAC	 RSB	 0 $ BURP1, DETECTOR EFFICIENCY POINT SOURCE 	 Um	 7090	 164
MAD	 RSB	 0 $ BURP?, DETECTOR EFFICIENCY DISK SOURCE	 um	 70911	 165
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MAC
	

MICHRD

MAT	 RS9	 0 1 BURP3, DETECTOR EFFICIENCY FLIRT SOURCE	 UM	 7090	 166
w AD	 RS9	 0 S BURP4, GAMMA-PAY PHOT OFRACTION SOLID CRYSTAL	 Um	 7090 I6A
MAO	 RS9	 0 $ BURP5, GAMMA-RAY PHCTCEPACTION WELL CRYSTAL 	 UM	 7090 170
MAGIC, MC**2 LIBRARY SERVICE ROUTINES 	 ANL 3600 36F	 RSPP	 I M S MERMC2,	 472
MAGNETIC NETWORK SOLUTION	 PAPL 6600B F4	 RSP	 TISMANEI, RECTANGULAR	 412
MAINTENANCE ANL	 360 F4	 PS	 m s m ERMC2, MC**2 BINARY LIBRARY TAPE	 472
MAINTENANCE NED	 635 F4	 PSP	 TMSTROUT, MUG MULTIGRCUP XSEC LIARARY 	 493
MAINTENANCE NED 1108 F5 	 PS P	 T M $ TROUT, MUG MULTIGROUP XSFC LIBRARY 	 453
MANAGEMENT NED	 635 F4	 RS P	 T D $ FUMBLE, FAST REACTOR FUEL 9UPNUP C	 480
M ANAGEMENT SYSTEM ALOO 360 COBOL RS P	 m s AEC-ALO EAU, RADIO FREQUENCY 	 587
MANAGEMENT, EDITING, & ANALYSIS	 BAAL 6600 F4	 RS P	 T M $ SHLOG, DATA	 557
MANE1, RECTANGULAR MAGNETIC NETWORK SOLUTICN	 BAPL 66008 F4	 RS P	 T I S	 412
MANIPULATICN ANL	 360 F4	 PS8AL CT L $ ARC-xSEC1, miCRrSCoPIC A-SECTION	 594
MANTA, STEADY-STATE THERMAL-HYDRAULIC ANALYSIS NEC	 635 F4	

:C :	 T : :	
256

MANTA, STEADY-STATE THERMAL-HYDRAULIC ANALYSIS WARD 6600 F4 	 s	 T	 256
MANUFACTURING REQUIREMENTS GEPI GETS BASIC R	 M S MAPPER, P R EDICTING	 595
MAPPER, PREDICTING MANUFACTURING REQUIRE MENTS GEPI GETS BASIC R	 m $	 595
KARKCV SIMULATION OF REACTOR OPN DP	 360 F4	 PS P	 G S INTEGONSPEC,	 590
MARS, 2-1) EXCURSION CALCULATION R-I GECMET R Y 	ARC* 7094 F4	 RS P	 F $	 253
MASS	 LASL 7030 F4	 RS	 I m S PATH, 2- OR 3-D HEAT CCNCUCTICN LU P PEC	 242
MASS	 LASL 7094 FAA	 PS P	 T H $ PATK. , 2- OR 3-C HEAT CoNnuCTI0N LUMPED 	 242
MASS MATRIX GENERATION	 BAAL 6600 F.CCM PS P	 H $ HYmAS, mynanc y NAmIC	 560
MATERIAL	 GEC 709) FAD	 RSEIPXT0SSPECTRA, MC CALCULATION IRRADIATED	 422

RMATERIAL SUCKLING CYL FUEL ELEMENTS 	 AE8	 360 F4	 RS P	 S WELWING,	 362
MATERIALS LASL 6600 F4	 PSP	 TASTOR, THERMAL SCATTERING CRYSTALLINE	 160
MATRICES AGO 7090 F2	 RSA	 TBSAGN-SIGMA, CALC OF MULTI-GO TRANSFER	 243
MATRIX EIGENVALUE EIGENVECTrR PACKAGE ANL	 360 F4	 RSB XCT A S FISPACK,	 534
MATRIX EIGFNVALUE EIGENVECTOR PACKAGE ANL 	 615 F4	 PS	 ITASEISPACX,	 514

K ATRtx EIGENVALUE EIGENVECTOR PACKAGE ANC	 1108 F4	 RS	 xTPSEISPACK.	 534

MATRIX EIGENVALUE EIGENVEC T DP PACKAGE ANL 6600 F4	 RS	 XTPSEISPACK,	 534
MATRIX GENERATION	 BAPL 6600 F.COm Rs P	 m s HYmAS, HYDRODYNAMIC MASS 	 560

MATRIX GENERATION FOR A SYSTE M CF BEAMS NAN. 6600 F4 	 PS P	 I $ STEM,	 337
4 sTuS, 3-n FINITE ELEMENT ELASTIC ANALYSIS	 BAAL 6600 FACC00 PSPBTIS	 597

'All MUM M O MENT CALC	 Al	 7090 EKEAP RS	 T I $ 4RESTPAINT PIPE STR ESS,	 1C9

MAXIMUM YIELD FROM REACTION OR DECAY MI 1604 F63 	 RS P	 0 S ISOTO P ES,	 179

m C (ANL 160 FAA:1AL RS P	 T 8 S RAFFLE, 1ST FLIGHT COLLISION PROPARILITIES 	 392

mC ORNL 70A0 F•EAP RS P	 T 9 S PAFFLE, 1ST FLICHT COLLISION PROPARILITIES 	 352

4C CALCULATION IRRADIATED MATERIAL	 GEC	 7050 FAII,	RSPP X T 0 $ SPECTRA,	 422

MC NEUTPCN PENETRATION CALCULATION nee	 co70 	 E2	 PSPP	 J $ LI PPECAN1,	 123

4C NEUTRON, GAMMA-RAY HISTCPI F S	 PW	 1604 F*COP RSPXTBSFMC-N,FMC-G, 155
M S MEAMC2,mC**2 BINARY LIBRARY TAPE MAINTENANCE ANL 	 360 F4	 RS	 472

mC**? DATA CCNVERSION	 ANL	 360 F4	 PS P CT M S ETOE, ENDF /P TO	 350

MC**2 DATA CONVERSION 	 APDA 3600 ASAF4 RSP	 TMSFTOE, ENCF/B To	 350

m r 4.4, 2 LIB R ARY SERVICE ROUTINES	 ANL	 3600 36F	 RSPP	 T m S mEA mC2, mAGIC,	 472

MC**?, ENDE MULTIGROUP X-SECTION CALCULATICK 	 ANL	 360 F4	 PS 0 CT A S	 355

0 C**2, FNCF MULTIGROUP X-SECTION CALCULATICN	 ANL 3600 F36	 PS A	 T R S	 355

mCGUIRE UNITS DUCO 635 F4	 PS	 G S ANVENT, LOCA ANALYSIS DUKE POWER	 525
'ITS, MONTE CARLO NEUTRON PENETRATION STun y	LASL 7090 ELCCC PS P	 P S	 202

m FASUREMENT ANALYSIS	 GEC	 615 F4	 PSRP	 0 S m ICHPD, mICRCHARDNESS	 421

4FASLREMENTS	 GGA	 1108 F4	 PS P	 T a $ TACASI, ANALYSIS OF RESONANCE 	 410

MEDIA 111 CORRECTION CALC AI360 F4 	 PCP	 TOSPESPCND, DISSI M ILA R	566

OFDIUm SPECTRUM X-SECT IONS	 AI	 7090 F•FA A RS I TBSQUICKIE, INF INITE	 119

MER AC2, MC"? BINARY LIBRA Py TAPF MAINTENANCE ANL	 360 F4	 PS	
M $	 472

mERP C2, M AGIC, MC**2 LIBRA R Y SERVICE ROUTINES	 ANL 3600 36F	 RSAP	 T M S	 472

mESH GGA 1108 F4	 PSP	 TCSGATT, 3-0 FEW-GP DIFFUSION CALC HEX-1 	 3P0

MESH GGA	 1108 F+BAL RS P	TCSGAmTRI, 2-C MULTIGP CIFFUSI oN TRIANGULAR	 401

mESH CCLLAFSING	 TPW 6500 F4	 RS A	 P s PARTI, OPTI MA L G P OUP OP	 416

MESH TRANSP1RT PROGRAM LASL 360 F4	 RSBP CT C $ TRIPLE T , 2-c TRIANGULAA	608

mESN TRANSPORT PROGRAM LASL 6600 F4	 RSP	 TcsTRIPLET, 2-0 TPIANGULA P	608

MESH TRANSPORT PROGRAM LASL 7600 F4	 RSP	 TCSTRIPLFT, 2-n TRIANGULA P	ACM

METALLIC FISSION PRODUCT RELEASE GGA 110F F4	 PS P	 C $ FREVAP6, serG R	301

METALS	 CEC	 645 F+FAP PSRP	 T Q S CSSCAOF,CLUSTFP, PACIATION DAMAGE IN	 419

mc,nSN, 1-1 mULT1-,; p SN A P P F oX SLA P CYL SPFERE PM	 1604 LAGI R S 0	 C S	 211

41CFR0, MICA OHAPONESS MEASUREMENT ANALYSIS PSRPGF r	635 F4	 C $	 421
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MICROHARDNESS
	

MULTI-GP

MICRCHARONESS MEASUREMENT ANALYSIS 	 GEC	 635 F4	 RSBP	 0 1 MICHRD,	 421
MICROSCOPIC X-SECTION MANIPULATION ANL 	 360 F4	 RSBRL CT L $ ARC-XSEC1, 	 594
mIRAB,MIRAP, CONTAINMENT SYSTEM IODINE REMOVAL Rd L 6400 F4	 RS P	 G $	 499
MIRAP, CONTAINMENT SYSTEM IODINE REMOVAL BCL 6400 F4	 RS P	 G $ MIRAB,	 499
MISH-MASH, RESONANCE INTEGRAL CALC HOMOGENEOUS API. 3600 F36 	 RSBP	 A $	 214
M IST, I-D FEW-GP SN DOUBLE SN APPRCX SLAB GEOM PPCO 7090 F2 	 RS P	 C S	 59
MIT	 360 F4	 RS P	 T I $ SABOR4, DISCRETE-ELEMENT ANALYSIS TPIN SHELLS 	 402
MIT	 3608 F+BAL RSBP	 T D $ P005, 2-0 FEW-GROUP DIFFUSION AND DEPLETION	 336
MIT 7090 F2	 RS P	 P t FRANTIC, LEAST SQUARES FIT SUM OF EXPONENTIALS 	 324
MIX KARL 6600 F4	 RS P	 H $ PAPP, HIGH-VELOCITY FLOW STUDY STEAM-WATER	 382
MI-I FLUID FLOW EXPERIMENT ANALYSIS 	 AGC 7050 F2	 RS P	 0 S CRCC90,	 154
mimo 360 F+C+R RSBR	 T M S RALCRTPI-, RESOURCE ALLCCATICN PRCJECT PLANNING 	 603
M ODE	 PAPL 6600 F4	 RS P	 P $ REL01, RELIAPILITY FOP A SINGLE FAILURE 	 497
MODE FAST REACTOR X-SEC CALC BNW 1108 F4 	 Rs P	 T 8 $ FCC'., FUNDAMENTAL	 3C6
MODERATOR GGA 1109 F4	 RS P	 A % GAKER, INELASTIC SCAT X-SFCTICN CALC 	 289
M ODERATOR S P ACE CHORD 01ST FUNCT	 BEG 7C50 F2	 RS	 B % OANCCFE JR,	 150
MODIFIED BETTIS ENVIRNMNTL LIB SCCPE2.0 GEC 7600 F4	 RS	 T p $ MODEL,

	

T P % mCDEL,	
478

m CCIFIED RETTIS ENvIRNMNTL LIB SCOPE3.2 CDC 6600C F+CCM RS

	

T P S MODEL,	
478

M ODIFIED BETTIS ENVIRNMNTL LIP SCOPE3.3 CCC 66000 F+COM RS 	 478
MODULAR DOCUMENT INFORMATION SYSTEM	 KARL 6600 F	 R 0	 T M S TIGTR2,	 403
MODULAR PROGRAMMING AND DATA SYSTEM KAPL 6600 F+COM RSB 	 T M i OATATRAN,	 386
MODULE	 ANL	 360 F4	 PSBP CT L $ ARC-NUI002, BCD INPUT DATA PROCESSING 	 533
MODULES	 ANL	 360 F+BAL RS P CT m $ ARC-SYSTEM, SYSTEM SuBPRoGRAMS AND 	 522
M ODULES	 OP	 360 F+BAL S	 XTPSRAHAR, JOSHUA SYSTEM LATTICE PHYSICS 	 536
MODULES, 2-0 + 3-0 PLOTTING	 KAPL 6600 F+ASC RSP	 TPSDATATRAN UTILITY	 407
MCC5, STOCPASTIC MODEL OF NEUTRON SLOWING-DOWN NPGS 360 F4	 RSPXTFS	 491
m CLTEN FUEL TUBE BUNULES LASL 7094 F2 	 RSPP	 H $ AXFLU, HEAT TRANSFER	 182
MOMENT CALC	 Al	 7090 F+FAP RS	 T I s 4RESTPAINT PIPE STRESS, MAXIMUM	 109
mCMUS, X-SECT ION LIBRARY UTILITY PROGRAM	 Al	 7094 F+FAP RS L I M $	 159
MONA, 1-n mULTIGROUP DIFFUSION SLAP, CYL, S P P ANC	 360 F4	 PSBR CT C $	 582
meNTE CARLO CALC NEUTRON HISTORIES 	 GGA 7044 F4	 RSP	 TPSFAT-N,	 195
mCNTE CAPLC CELL CALCULATION	 Al	 360 F.RAL RSPXTR$ HWOCR-SAFE, 2-0 	 307
MONTE CARLO CRITICAL ASSEMBLY ANALYSIS 	 Al	 7600 F4	 FS PLX T C $ VIM1,	 510
mcNTE CARLC CRITICAL ASSFMPLY ANALYSIS Al-A 360 F4	 RSOPL CT C S VIM1X,	 510
mCNTE CARLC MULTIGROUP CRITICALITY CODE CRNL 360 F+BAL FSBPL CT C $ KENC, 	 450
mONTE CARLO MULTIGROUP CRITICALITY CODE RFD 6600 F+CCm RSP 	 1CSKENO2.

	

R i mCS,	
450

mCNTE CARLO NEUTRON PENETRATION STurY	 LASL 7050 FLOCO PS P	 202
moNTE CARLO REACTOR ANALYSIS CALCULATICN CRNL 360 F+BAL RSPPL CT C S ESP, 	 523
mcNT F carmo SLOWING-D0.44 DENSITY CALC Al 	 7094 F+FAP RS PL I P $ TYCHE3, 	 149
P CPTIMER, DOSE RATE CALCULATICN SNAP GECmETRY Al	 7090 F2	 PS	 J S	 142
MOST, A MULTIDIMENSIONAL OPTI M IZATION SCHEME	 KARL 6600 F4	 ps P	 P S	 446
v OxY, PwR FUEL ELEMENT HEAT TRANSFER CALC 	 ANC	 360 F4	 RSBP ACT H $	 551
MOXY, BWR FUEL ELEMENT HEAT TRANSFER CALC	 ANC 1108 F4	 PSP	 THS	 551
mSCAT, SLOW NEUTRON MULTIPLE SCATTERING CALC 	 ANL	 360 F4	 RS P CT W $	 575
MSS	 360 E4	 RS P	 H $ FLOW-MODEL, M ULTI-CHANNEL 2-r 2-PHASE FLOW	 246
455	 360 F4	 RS p CT C $ FLARE, 3-D REACTIVITY ANC POWER DISTRIBUTION	 167
mUCHA1,MUCH82, MULTIPLE CHANNEL ANALYSIS FCC	 BCL 6400 F4	 PS P X T G $	 508
m UCHA2, MULTIPLE CHANNEL AN A LYSIS FCC	 EICL 6400 F4	 RSPXTGSMuCHAl,	 5C8
MUFFLE, FISSILE NUCLIDE X-SFCTION EVALUATION 	 CRINL 7090 F4	 RSPP	 A S	 323
m UFT FORMAT X-SECTIUNS WAPC 6600 F4 	 RsP	 TPSETOMI, ENDF/R FORMAT TO 	 436
muFT, GAM, ANISN X-SEC FORMAT WARD 6600 F4 	 RS PL T e 1 FTCG1, FNOF/B TO	 437
m UFT, GAM, ANISN X-SEC FORMAT WAP o 7600 F4	 RS P	 T B $ ETOG3, ENDF/B TO	 538
m UFT4 OR 5, 64M1 OR 2	 wARD 6600 BCC	 P	 LTZ$ ETOGI DATA LIBRARIES,	 447
MUG MULTIGR1UP XSEC LIBRARY MAINTENANCE NED 	 635 F4	 RSP	 TmsTROUT,	 493
MUG MULTIGRCuP XSEC LIBRARY MAINTENANCE NEC lios F5	 RSP	 TmtTROuT,	 453
MLLTI-CHANNEL 2-0 2-PHASE FLOW	 AI	 7094 E2	 RS P	 H S FLOW-moon,	 246
MULTI-CHANNEL 2-0 2-PHASE FLOW	 mSS	 380 F4	 RS P	 H t FLEW-MODEL,	 246
M ULTI-GP CONSTANT & FAST SPECTRA CALC	 ANC	 360 F4	 RS PLXCT R $ PHROG,	 520
MULTI-GP CONSTANT CALC AGC 7090 F+FAP .PSPPLX T 0 S AGN-GAm, FAST SPECTRUM 	 204
MULTI-GP CONSTANT CALC 0 TO 10 m FV	 BC	 625 F4	 RS FIX I P $ GA m TEC2,	 185
MULTI-GP CONSTANT CALC 0 TO 10 MFV	 BNW 1107 F4	 Rs PL I R $ GA m TEC2,	 185
MULTI-OP CONSTANT CALC 0 To 10 mi- V	 BMW 7090 F+FAP RS PL T B $ G AmT EC2,	 185
M ULTI-GP CCNSTANT CALC 0 Tr In mEV	 UVA 6400 F4	 RS FIX T R t GAMTEC2,	 185
mULTI-GP CONSTANTS 	 ANC	 160 F4	 PS FL CT B t INCITE, THER M AL SPECTRA &	 565
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MULTI-OP	 MOLT IGP

mUlTI-G P CCNST ANTS	 FROM	 ENDF/R	 FOP	 1Dx	 EECL	 1108 P	14	 Ps	 13	X T	 8	 P	 e Tcx3,
mu TT -GP DIFFUSION	 umcc	 360	 14	 PS	 ID	T	 C	 $V AR I-0111R,	 T l o4 F-CE P	2-0

388

212
KAT I-GP DIFFUSION	 W ANL	 6600	 F4	 RE	 P	 T C	 P	 vARI-CUIR,	 T I M E-CEP 2-C 212
MULTI-OP DIFFUSION •	 LIB	 Al	 360	 F4	 RSRPL X	 T	 C	 $	 CAESAR4,L IRL ST.	 1-n 270

muL T -GP	 DI FF USION DEPLETICFU CODE	 CRNL	 7090	 FEFOo Rs	 P	 T	 C	 S	 ASSAM I,	 2-0 240

mULT I-OP	 CIFFUS ION PROGRAM	 AAEC	 360	 F•BAL	 RS P	 T C	 s	 (RAE. ,	 1-0 AND 2-D 103
MULTI-OP DIFFUSION PROGRA M	CPNI 7090	 F•Fe p RS	 P	 T	 C	 P	 EXTERMINATOR,	 2-0 1!6
MULTI-OP CIFFUS ION PROGRAM 	 UK-R	 7090	 F•FAP RSPPL	 T C	 $	 CRAM,	 1-C	 AND 2-C 103
MULTI-OP DIFFUSION PROGRAM	 RC	 625	 14	 PS	 T	 C	 S	 EXTERmINA TOR 2,	 2-0 156

MULTI-G P	DIFFUSION PROGRA M	CF	 6600	 F 4	 ps	 p	 T	 C	 I	 EXTERMINAToR2,	 2-0 156
MULTI-OP CIFFUSION PROGRAM 	 mon_	 360	 F4	 RS P	 TC	 I FXTEPMINATOR2, 2-0 156
MLLII-(,P DIFFUSION SLAB CYL	 SPHERF	 RNw	 1107	 F4	 RS	 P	 T C	 $ HIM,	 1-D 241
MULTI-OP	 DIFFUSION	 SLAB	 C YL	 SPHERE	 AI	 7090	 F•FAP	 RS	 I	 T	 C	 FAIR,	 1-C 120
MULTI-OF	 DIFFUSION SLAB 	 r y L	 S p EERE	 Al	 7090	 F•FAP	 as	 PL	 T	 C	 I	 A1m0 6,	 1-D 29

m ULTI-O P DIFFUSION SLAB CYL	 SPHERF	 CCC	 1604	 163	 PS	 Pt	 T	 C	 S	 S 1 M 6g	 1-n 79
MULTI-OP	 CI FFUSION	 SLAB	 CYL	 SPHERE	 CDC	 1604	 F63	 RS	 PLX	 T	 C	 S	 161 m ,	 1-C 120

MULTI-G P DIFFUSION SLAB	 CYL	 SPHERE	 OSUC	 370	 F4	 RS PL	 CT C	 s A Im6,	 1-0 29
muL T I-GP DI F FUSION	 SLAB (VI	 S PHERE	 Al	 7090	 F•FAP PS	 L	 T	 C	 P ULCER,	 1-0 118
MULTI-OP DIFFUSION SL AB	 oil	 SPHERE	 ANL	 3E00	 F34	 RSP	 )(ICS	 mACH1,	 1-D 262

4 1111-G P DIFFUSION SLAB	 CYL	 SPHERE	 PURC 6500	 F4	 RS	 PL*	 T	 C	 P macHL.	 1-0 262

MULTI-OP DI F FUSION SLAB	 CYL	 SPHERF	 RHSC	 360	 14	 RS P	 T	 C	 I	 FAIMCS,	 1-C 120

MULTI-G P DIFFUSION SYNTHESIS	 chic	 NEC	 635	 F4	 RS	 PL	 T	 C	 SR ISYN,	 2-D 287

MULTI-GP	 DIFFUSION	 SYNTHESIS CALC	 NED	 1108	 14	 PS	 P	 1	 c	 s	 RISYN,	 2-0 287

MULTI-OP DIFFUSION XV	 RZ	 GFOmErR y	GGA	 1108	 FERAL	 05 P	 T C	 s GAMBLES,	 2-0 222

MULTI-OP DIFFUSION XY 	 RI	 GEC m E T RY	 GGA	 7044	 F•MAP RS8P	 T	 C	 S GAM8LE4,	 2-0 222

MULTI-O P DIFFUSION XY	 RZ	 0TH	 wANL	 7054	 F4	 RS	 PXICI VARI-0111P3,	 2-D 264

MULTI-OP	 DISCRETE	 ORDINATE	 CAL C	 Al	 7090	 F2	 RS	 P1*	 T C	 I	 0112,	 1-0 151

MULTI-OP DISCRETE	 ORDI NA TF	 CALC	 Al	 360	 F4	 RS8PLx	 r	 C	 S	 ANISN,	 1-11 151

mULT I-GP DISCRETE ORDINATE	 CALC	 ANL	 360C	 136	 PS	 P	 T	 c	 S	 sNARF,-In,	 1-11 288

M ULTI-GP DISCRETE	 ORDINATE	 CODE	 006	 1109	 F5	 RS P	 T C	 S	 2DF,	 2-0 173

MULTI-OP DISCRETE	 ORDINATE	 (ODE	 UNC	 1604	 163	 RS	 C	 P 2C1,	 2-0 173

M ULTI-OP	 DISCRETE	 ORDINATE	 PROGRAM	 ANL	 360	 F•PAL	 PS P	 T C	 P	 DTF	 1-D 209

PA UL TI-GP DISCRETE	 ORDI NA TF	 PROGRAM	 PC	 625	 F•maP	 RS	 P	 1	 C	 I	 CTF4,	 1-0 2C9

MULTI-OP DISCRETE	 ORDINATE	 PROGRA M	 1491	 6600	 F4	 RS	 p	 1	 C	 s	 171F4,	 1-C 209

MULTI-OP DISCRETE	 ORDINATE	 PROGRAM	 LASL	 7030	 14	 RS P	 T C	 P OTF 4,	 1-0 2C9

MULTI-GP DISCRETE	 ORDINATE	 PROGRAM	 LER	 7094	 14	 RS	 P	 T	 C	 P CT14,	 1-0 209

MULTI-GP	 DOUBLE	 SN APPROX	 BMW	 7090	 FLC1CC RSPP	 T C	 $	 GE-NAPO-9113,	 1-0 75

M ULTI-GP 01F4	 WITH	 DEPLETION	 L As L	 7030	 F4	 Rs	 T	 C	 P 011 1-18URN,	 1-0 269

MULTI-GP	 FLUX	 SYNTHESIS PROGRAM CYL	 PM	 1604	 163	 PS	 T	 C	 P 20XYL,	 3-0 192

MULTI-OP SN APPROX	 SLAB	 CVL	 SPHFRE	 PM	 1604	 LAG1	 PS P	 C	 S	 mGDSN,	 1-0 211

MULTI-OP	 SN APPROX	 SLAB CYL	 SPHERE	 UK-MI	 7090	 12	 PS	 P	 1	 c	 P W-nsm,	 1-0 132

MULTI-GP SN APPROXIMATION 1, 1	 PM	 1604	 F63	 RS P	 T	 C	 $	 FCPTP AN TCC,	 2-C 161

mULTI -GP SN APPROXIMATION XY	 GEOM	 AGC	 7090	 FLCCO RSOP	 C	 P	 20 XV.	 2-0 18

MULTI-OP	 TRANSFER	 COEFFICIENTS	 LPL	 70SC	 F•F AP	 PS	 P	 T	 p	 p	 50PHIST1f2/51 160

NMI-GP TRANSFER MATRICES	 AGC	 7090	 12	 RS p	 T B	 I £079-SIGMA, TALC	 OF 243

MULTI-O p	TRANSPORT	 XY	 RZ	 RTo-4ETA	 LASL	 3600	 F4	 RS	 P	 CT	 C	 P TW7TRAN2,	 2-0 35e

MULTI-GP	 TRANSPORT	 XV	 RZ	 RTHETA	 LASL	 660CB 14	 RS P	 1 C	 S	 TwCTRAN2,	 2-C

MULTI - O p TRANSPORT	 x y	 RI	 RTHFT	 L A51	 7600B	 F4	 RS P	 T	 C	 P TwOTRAN2,	 2-0

MULTI-OP	 X-SECTIONS	 LA SL	 7090	 FLOC() RS	 P	 P	 P	 ZOT	 GFOuP-COLL APS ING IF

MULTI-OP x-SECT IONS 	 FAST	 THERMAL	 SPECTRA GGA	 1108	 14	 PS PIP	 T B	 s GGC4

358
358
113
298

04 1111'1-GP	 X-SECTIONS	 FAST	 THERMAL	 SPECTRA	 CC*	 6600	 F'.	 PS	 L	 T	 S 000 4. 2se

MULTI-LEVEL	 CONVOLUTION	 PPCO	 7040	 F•PAF	 PS	 P	 A	 I	 ccrecc.	 CC m 9INEC	 B-W

MULTI-LEVEL RESONANCE	 THEORY	 xSEC	 CALC	 KARL	 6600	 F4	 RS	 P	 A	 S	 mULTI

MULTI-PIN FUEL	 ELEMENT	 AGC	 7090	 F2	 PS	 P	 e	 S	 FICUNCE,	 FLUX DIST	 IN

MULTI,	 MULTI-LEVEL	 RESONANCE	 THEORY	 XSEC	 CALC	 KAPL 6600	
14	 PS	 P	 A	 $

M ULTI ANCHCR	 PIPE	 SYSTEM	 A l	 360	 F4	 RS	 P	 CT	 I	 S	 PSA2,	 STRESS ANALYSIS

MULTIDIMENSIONAL	 OPTIMIZATION	 SCHEME	 KAPL	 6600	 14	
RS	 P	 P P	 PCST,	 A

M ULTIGP	 CRNL	 3606	 F4	 RS	 P	 TK	 SCITATION, 	 1, 2, 3-D DIFFUSIO N DEPLETION

NULTIGP	 CONSTANTS BEiw	 1108	 F4	 RS	 PLX	 T	 B	 S	 HRG3,	 SLC141KG-COWN SPECTRUM,

PIM ICP CONSTANTS TVA	 360	 F4	 RS PL X T B S HPG3,	 SLOW! NG-COWN SPECTRUM,

AULTIGp pi FF	 I.	 1G p	DEPLETION	 NED	 635	 F•GMP	 PS	 P	 T	 0	 P	 SYN,	 20	 SYNTHESIS

mULTIGP	 DIFFUSION	 TRIANGULAR	 MESH	 GGA	 1108	 F+0 AL	 RS P	 T	 C	 P	 GAmT p I ,	 2-C

mULTIGP	 DIFFuS ION•BuRNuP TR 1-mESH 	 GGA	 1108	 1+841	 RS P	 T 0	 1 BUGTP I	 2-0

MU1TIGP KINETICS	 WITH	 TEMP FEEDBACK GGA	 1108	 F4	 RS P	 T	 F	 P GAKIT,	 1-0

203
535
237
535
542
446
387
467
467
4C5
401
439
370
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p uLTIGRnu p 	NED

0ULTIGRO0 P CONSTANTS ORNL 360 P4	 RS PLx I B $ 85086, DISCRETE ORDINATE 	 393
m ULTIGR0UP CONSTANTS FROM FrInF/B DATA GFSV 635 F+GmP PS P XCT B t END PUN2.	 501
mULTIGROUP CRITICALITY ConE ORNL	 360 F+FIAL RSR PL CT C s KENO, PinNTE CARLC	 450
0ULTIGRCuP CRITICALITY CODE RFC 6600 F+COm AS P	 T C S KENO2, MONTE CARLO	 450
muLTIGROUP DIFFUSION & BURNu p xy, RZ GGA 1108 F+RAL RS P	 T D $ 8002, 2-0	 438
PULTIGROOP DIFFUSION & SN THEORY	 NED	 f35 F4	 RS P	 T C $ DOT2DR, 2-0	 459
0ULTIGROUP DIFFUSION AND CEPLETION	 ANL 3600 F4	 RSEW	 T n S 204, 2-n	 325
MULTIGROUP DIFFUSIDN AND DEPLETION 	 BNW 1108 F 4	 ps p	 r 0 S 2cB, 2-0	 325
MULTIGRCUP DIFFUSION AND DEPL E TION	 LASE 6600 E4	 RS P	 T n s 208. 2-0	 325
mULTIGROUP DIFFUSION AND O F PLETTrN CGA 1108 F4	 PS P	 T C $ FFvFP 7, 1-0	 318
4uLTIGPouP DIFFUSION BURNUP ANALYSIS ANL 	 360 F4	 RS P CT n s 3CB, 3-n	 567
p uLTIGRCUP DIFFUSION BuRNuP ANALYSIS HEDL 1108 F4 	 Rs p	 T V $ 3118, 3-0	 567
mULTIGROJ P DIFFUSION DEPLETION	 AT	 360 F4	 RSBP8TCsSIZZIE, 1-0	 58
puLTIcRrUP DIFFUSION DEPLETION 	 AT	 7050 F2	 RS L	 TDsSIZZLF, 1-0	 58
4ULTIGROuP DIFFUSION DEPLETION	 CDC 1604 F63	 RS L TD$SIZZLF, 1-0	 5e
muLTIGROUP DIFFUSION SLAB, CYL, SPH ANC	 360 F4	 RsBp CT C s PCKA, 1-C	 582
puLTIGRCUP DIFFUSION SLAB, SPH, Cy l GOB 1108 F+BIA L p s p	 T c $ GAZF2, 1-0	 430
mULTIGROUP DIFFUSION x y Z Ft-THETA-2	 LASL 6600 F4	 Rs P	 T C $ 300T, 3-0	 463
muLTIGRCUP DISCRETE ORDINATE CALC 	 UNC	 1604 F63	 RS PL T C s OTF, 1-0	 11.4
puLT1GRCu p DISCRETE ORDINATE PROGRAM LER 7090 F+mA p RS P	 T C $ TDSN, 2-0	 312
muLTIGROU P LIBRARIES FROM ENDF/B CRNL 360 F4	 pSpp xCT B s xLACS, 8SDEN	 572
PULTICRruP REACTOR KINETICS PROGRA M ORNL 360 F4	 RS P xCT F s TASK, 1-0	 558
muLTIGROuP SLAB GEOMETRY	 ANL 3600 F63	 RSBPL T J $ MAC, SHIELD DESIGN 	 143
muLTI[GROUP SLAB GEOMETRY	 pNw 7050 F2	 RSBPL I J S pAC, SHIELD DESIGN	 143
0 ULTICRCu p TIME-DEPENDENT OIFFUS ION GGA 1108 F4	 RSp	 TF$GAKIN, 1-0	 310
4ULTIGROUP 8-SECTION CALCULATION	 ANL	 360 F4	 Rs p CT e s 4C ,04. 2, ENVF	 355
puLTIGRruP 8-SECTION CALCULATION	 ANL 1600 F3E	 PSP	 TBsmr**2, ENDF	 355
mULTIGROuP 8SEC LIBRARY MAINTENANCE NEC	 635 F4	 Rsp	 TmsTRouT, MUG	 453
mULTIGRoUP XSEC LIBRARY MAINTENANCE NED 1108 F5 	 asp	 rmsTRouT, MUG	 453
MULTILEVEL e-w 8-SEC CALC	 PNL 6600 F4	 RS P	 A s SIGPLOT, RESOLVED 	 377
4LLTIRLE CHANNEL ANALYSIS ECC 	 BCL 6400 E4	 RSP8T0SmUCHAI,muCHA2,	 5Ce
MULTI PLE SCATTERING CALL	 ANL	 360 F4	 RS P CT w $ MSOAT, SLCw NEUTRON	 575
MUSCAT, viEw FACTOR SHIELCINC CODE CAVITY GE04 GGA 1108 F4	 PS P	 T J $	 259
4vT REMOTE JOB ENTRY SYSTE M 	ANC	 360 PAL	 RSe	 I P $ N pTs-RJE, 05/360	 519
P0102, POINT DEPLETION FISSION P p onucT BARI_ 6600 F4	 Rs p	 D % CINDER,	 313
40102, POINT DEPLETION FISSION PRODUCT c p 	360 F+BAL p S p	 rDSCINDER,	 313
40219, p wR PLow TRANSIENT ANALYSIS 	 eAPL 6600 F4	 RS p	 T r $ FLOT1,	 331
0 0266, LINEAR ELASTIC STRUCTURAL Cy NAmICS	 BARI. 6600 F4	 ps p	 T I $	 383
4 0457,PIPE, ELASTIC STRESS OF PIPING SYSTEM	 BAPL 6600 F4	 RSP	 TTs	 329
00552, DYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS BAPL 6600 E4 	 RS P	 T 1 $	 283
0 0555,ACTI, LOSS-OF-COOLANT ACCIDENT ANALYSIS BAPL 6600 F4 	 Rsp	 TGs	 284
m0626, POLYNOMIAL CURVE FITTING 	 BARE 6600 F4	 RSp	 Tps00661,40657,	 411
M0649, I-C SLAB TRANSPORT WITH SLOWING DOWN	 RAPE 6600 F4	 RS	 I C s	 342
40657,mC626, POLYNOMIAL CURVE FITTING	 EAPL 6600 F4	 ps p	 T p $ m0661,	 411
m06610065700626, POLYNOMIAL CURVE FITTING	 BAPL 6600 F4	 RSE	 Tps	 411
0 0756,LETO, I-D SLAB GAMMA-RAY TRANSPORT	 BARI_ 6600 F4	 PSP	 TJs	 343
40807, 2-0 DIFFUSION ABSORPTION REPcvAL x-SECS BAPL 6600 F4 	 RS	 I B s	 280
m0899,HOH, STEAM TABLES 14.5-2538 p sIA	 ANL 1604 F63	 RS P	 H $	 294
0 0855,HCH, STEAM TABLES 14.5-2538 PSIA 	 BAPL 6600 F4	 RS p	 T H $	 294
NAP, NEUTRON-INDUCED GAMMA-RAY RADIOACTIVITY 	 IITR 7094 F4	 RsBpLx r 0 $	 314
NEARREX, CCPPCuND NUCLEUS 8-SECTION CALC 	 ANL 3600 F63	 RSEip	 A s	 171
NED	 635 F+GmP RS	 T P s GENED ENvIRENPENTAL ROUTINES, SUBROUTINE LIB.	 515
NEC	 635 F+GmF. RS P	 T C $ SYN, 20 SYNTHESIS MULTIGP DIFF & IGP DEPLETICN 	 495
NED	 635 F4	 RS P	 D s RA p Fu, FUEL CYCLE p APAmETERS FAST BREEDERS	 372
NEC	 635 F4	 RS P	 T B s PFAx, RESOLVED RESONANCE ERITHER pAL 8-SECTIONS	 257
NED	 635 F4	 RS P	 T C $ 0012CB, 2-0 mULTIGROuP DIFFUSION & SN THEORY 	 459
NED	 635 F4	 Rs p	 T C $ FLARE, 3-0 REACTIVITY AND POWER DISTRIBUTION 	 167
NE0	 635 F4	 RSp	 TesEumBLE, FAST REACTOR FUEL BURNuPEPANAGEMENT 	 480
NED	 635 F4	 RS p	 T G $ FREACMI, FAST REACTOR CORE ACCIDENT ANALYSIS 	 479
NED	 635 F4	 RS P	 T H $ MANTA, STEADY-STATE THERmAL-H y CRAuLIC ANALYSIS	 256
NED	 635 E4	 RSp	 THsVELvEr2, TURBULENT FLOW IN LmFBR ROD BUNDLE 	 458
NED	 635 F4	 RS p	 T MS TROUT, MUG PuLTIGROUP 8SEC LIBRARY MAINTENANCE 	 453
NE0	 635 F4	 RSp	 TrsBuRNup, HEAVY ELEMENT ISCTOPIC BURNuP ANALYSIS	 311
NED	 635 E4	 RS p	 T 0 $ Ex pN, ANALYSIS OF PULSED NEUTRON SOURCE DATA 	 258
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NED	 635	 F4	 RSPxTEAFORE2,	 FAST REACTOR	 EXCURSION CALCULATICNS 174
NE0	 635	 P4	 RS	 PL	 T	 C	 S	 PISYN.	 2-0 m ULTI-GP DIFFUSION	 SYNTHESIS CALC 287
on	 110E1	 F4	 RS	 P	 T C	 $	 PISYN,	 2-0	 MULTI-GP OIEFOSIEN SYNTHESIS 	 CALC 2E7
NED	 1108	 F5	 RS P	 T m	 $	 TROUT.	 MUG	 MULTIGRCLP XSEC	 LIBRARY	 mAINTENANCE 493
NED	 2000	 E2	 RS	 P	 A	 s	 COPIF,	 RESOLVED	 RESONANCE	 x-SECTION CALC 177
NED	 2000	 F2	 RS P	 A	 s RAPTURE,	 RESCNANCE	 INTEGRAL	 X-SEC T ION CALC 176
NEC	 2000	 F2	 RS	 P	 P	 $	 SPARTA,	 SPATIALLY-AVERAGED DOPPLER	 EFFECTS 178
NED	 2000	 F4	 RSP	 TESFORE,	 FAST	 REACTOR	 EXCURSION csicutertnNs 174
NEC	 7094	 FAEAP	 RSP	 TBsEPITHERMOS,	 SPECTRUM AND	 X-SECTICN CALCULATICN 201
NETWO R K SOLUTION	 BAPL 66008	 F4	 RSP	 1I1mANE1,	 REETANGuLAR MAGNETIC 412
NEUTRON	 AGE CALCULATION OF	 ENDF/B DATA	 BAPL 6600	 F4	 RSP	 TBSEPOCH. 461
NEUTRON DATA LIBRARY	 LPL	 7094	 F. F AP RS PL	 T M S ECSIL,	 EXPERIMENTAL 351
NEUTRON FLUX-DOSIMETER ACTIVITY 	 PELA T ICN	 CEO	 635	 F4	 PS8P	 n	 s DOS. 423
NEUTRON	 HISTORIES	 GGA	 7044	 F4	 RSP	 TPSFMC-N,	 mCKTF	 CA R LC CALC 195
NEUTRON	 MULTIPLE	 SCATTERING CALC	 ANL	 160	 F4	 RS P	 CT	 w S	 m SCAT,	 SLCW 575
NEUTRON PENETRATION CALCULATICN	 OA(	 7090	 E 2	 ;SAP	 J	 S LI P RECAN1,	 MC 123
NEUTRON	 PENETRATION	 STUDY	 LASL	 70S0	 FLOCO RS	 P	 8	 S	 PCS,	 MCKIE CARLO 702
NEUTRCN POLARIZATION 	 EXPERIMENT	 uCAJD	 3608 FARAL	 RS	 P	 0 s p mSt,	 FAST 469
NEUTRON	 SCATTRING CODES ANC	 360	 F4	 RS	 P	 CT M	 1	 M ACS	 LATTICE vipRATION 574
NEUTREN SLCWING-DOWN NPGS	 360	 F4	 RSPXTES M005,	 STOCHASTIC	 M ODEL	 CF 491
NEUTRON	 SOURCE	 DATA	 NED	 635	 F4	 PS P	 T 0	 1 ExPN,	 ANALYSIS OF PULSED 2EE
NFUTRCN snuRcE DATA ANALYSIS	 rNEA	 360	 F4	 PS A	 E	 S	 TRIFIDO,	 PULSE(' 489
NEUTREN SPECTRUM X-SECTION	 CALC	 Al	 7090	 F2	 PS PL	 T	 8 S FOR M ,	 FAST 51
NEUTRON	 SPECTRUM	 X-SECTION CALC	 ANL	 3600	 F61	 RS	 Lx	 T	 P	 1	 GAml,	 FAST 33
NEUTRON SPECTRUM 	 X-SECTION	 CALC	 cnr	 1604	 F61	 RS PL	 T A s	 FrAm, FAST 51
NEUTRON SP E CTRU M X-SECTICN CALC	 CEC	 1604	 E63	 RS PLX T R S GAM EAST 33
NEUTRON	 SPECTRUM	 X-SECTICN cALc	 GGA	 7050	 F2	 PS	 PIE	 T	 A	 $ GA m l.	 FAST 33
NFUTREN SPECTRUM x-SECTION TALC	 OSUC	 ?70	 F4	 PS PLXCT p	 s	 Fr0m, FAST 51
NEUTRON	 SPECTRUM X-SECTIONS	 Al	 7090	 F*EAP RS	 PL	 T	 B	 s TEmPFST2,	 THERMAL 50
NEUTRON SPECTRUM	 x-SECTIONS	 PHSC	 360	 F4	 RS PL	 T	 R $	 TEMPEST?,	 THERMAL 50
NEUTREN SPECTRUM X-SECTICNS	 CCC	 1604	 F61	 RS	 PL	 T	 R	 S TEmPFST2,	 THFRmAt 50
NEUTRON	 X-SECTION CALCULATION	 RAPL	 660C	 F4	 RSA	 TASSUMOP,	 S-WAVE 3FS
N E UTRON-HYCRCDYNAMICS 	 AREA 7094	 F2	 RS P	 F	 $ WEAK EXPLOSION, CERMET) 145
NFUTRON-INDUCED GAMMA-RAY RADIOACTIVITY	 IITR	 7094	 E4	 PSAPLX	 T	 n	 s NAP, 314
NEUTRON,	 GAMMA-RAY HISTOPIE s	Pw	 1604	 F4L- OP PSPxTRIF M C-K,F mC-G,	 MC 195
AEORCNICS-HYDRODYNAMICS 	 CU E	AGO	 7090	 F2	 REP	 F	 $ HATCHET, COUPLED 153
VEUTFONICS-HYDRODYNAMICS 	 SPH	 Pw	 1604	 F61	 PS li	 F	 S	 Ax-TNT,	 CDuPLE0 191
NEUTRONICS-HYDRODYNAmICS	 SPHERE	 cnc	 3600	 F63	 pspp	 F	 S Ax1, COUPLED 102
N EuTRCNICS-HYDRODYNAmICS 	 SPHERE	 LPL	 7090	 F2	 RS	 P	 F	 s cni, ,Fr,	 COUPLED 129
NnAP,	 1-0 ONE-GP	 SPACE-TI ME	 DIFFUSION FEEOPACK	 BM.	 6600	 r4	 PS	 C,	TFS 405
NCIS11,	 AUTE-	 AND	 CROSS-SPECTR A L	 rENSITIES	 RN%	 1108	 E5	 PSPKTES 4PP
NOIS11,	 AUTO-	 AND	 CROSS-SPECT RA L	 rEASITIES	 RN- m	 7090	 F4	 psi,	 TFS 4PP
NON-S P HERICAL	 OPTICAL	 MODEL	 1-SECTIONS	 Al	 7094	 E 2	 PS	 P	 1	 A S	 2PLUS, 254
NON-S P HERICAL	 UPTICAL	 mODEL	 X-SFETICNS	 ANL	 3600	 F63	 RSPA	 T	 A	 S	 2PLUS, 254
NONLINEAR	 ALGEBRAIC	 EON	 SPIN CURVE	 p l_cT	 KAPL	 6600	 F.ASC	 PS	 P	 T	 0	 s	 SNEO. 364
N ONLINEAR	 DIFFERENTIAL	 EON.	 SOLUTION	 KAPL	 6600	 F.ASO	 RSA	 TRILIZAPC, 445
NONLINEAR	 L E AST	 St)	 LENS	 DESIGN SYSTEM	 Last. 6600	 FACor	 p s p	 TP1LENSOES. 602
NOwIG,	 1-0	 2-G P	KINETICS	 TEmPERATOPE	 FEED B ACK	 BAPt	 6600	 E4	 PSP	 TES 371
NAGS	 160	 F4	 RSPKTESm0C5.	 STOCAASTIC MCC E L OF NEUTRON SLOWING-DOWN 491
NPRFCCP,	 FUEL CYCLE	 COSTS PERFORMANCE 	 DATA	 KE	 7090	 F2	 PSBP	 D	 $ 146
Ap RECCP,	 Fun.	 CYCLE COSTS PERFORMANCE 	 DATA	 UFO	 6600	 F4	 RS P	 0	 $ 146
ART S- R JE,	 05/360	 MVT	 REMOTE	 JOE.	ENTRY	 SYSTEM	 ANC	 360	 PAL	 FSA	 T P	 S 519
NUCLEAR	 EWA_ CYCLE COST AN o	ECONOMICS	 EWE	 360	 F4	 ASP	 TESCINCAS. 354
NUCLEAE	 E u F L	 CYCLE COST	 AND ECONOMICS	 wA p o	 6600	 F4	 RSP	 rnsrINcAs. 354
NUCLEAR	 EuFL CYCLE	 6CONO m ICS	 'ACC	 360	 F4	 RS	 r	 CT	 C	 s	 GE M ,	 ANALYSIS oF 576
NUCLEAR	 POw E R PLANT	 COST	 CODE	 HEM_	 1108	 F5	 RE P X	 1 0 1	 RecTaus.rsoTHc, 540
NUCLEAR	 STATION ELECTRICITY	 COSTS	 ERNL	 1604	 F63	 RS P	 0	 s onwraccl, 340
NUCLEAR	 STATION	 ELECTRICITY C O STS uFr 	 6600	 F4	 PS	 P	 r s	 prwFacr, 140
N UCLEUS	 REACTION	 Al	 160	 F.pAL	 RSP	 TAIOOmNUC,CASCAPE,	 CemPOUNO 41.2

N UCLEUS x-SECTION CALC	 ANL	 3600	 F63	 RSEP	 A	 S NEAPREX,	 COMPOUND 171
KOCLICE	 CHAIN	 64UATIONS	 ORM_	 70 P 0	 F2	 Asp!,	 P S	 NUCY.	 SOLU T ION CF 139
N UCLIDE	 DATA	 PAPL 6600	 F4	 05P	 10IOAFT1,	 LEAS T	SQUARES	 IT	 FISSILE 327
NUCLIDE	 X-SECTION	 EVALUATION	 OMNI	 7090	 F4PSPP	 A	 $ MUFFLE,	 FISSILE 123

ATIONS	 PNI	 7090	 F2	 PSRP	 D	 SAUCY,	 SOL I PTIJN OF NJCLIOE CHAIN 	 EQU	 n 134
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NURLOC -1.0
	

CPNL

NURLOC-1.0, LOSS-OF-COOLANT THERMAL ANALYSIS 	 EICL 6400 F4	 RS P	 T G $	 328
CNE-GP SPACE-TIME DIFFUSION FEEDBACK BNL 6600 F4 	 RS P	 T E $ NOAH, 1-0	 405
OPN OPPD 6400 F4	 S P	 H $ PUP-PPM, BCRATION-DILUTION TABLES FOR PUP	 552
OPN DP	 360 F4	 RS P	 G $ INTEGONSPEC, PARKCV SIMULATION OF REACTOR 	 590
CPPC 6400 F4	 S P	 H S PUP-PPM, BORATION-DILUTION TABLES FOR PwR CPN	 552
OPTICAL MODEL X-SECTIONS A I	 7094 F2	 RS P	 T A $ 2PLUS, NON-SPHERICAL	 254
OPTICAL mom_ X-SECT IONS ANL 3600 F63 	 RSBP	 T A $ 2PLUS, NON-S PHERICAL	 254
OPTIMAL GRCUP OR MESH COLLAPSING	 TRW 6500 F4	 RS P	 B $ PARTI,	 416
OPTIMIZATION	 ORNL 360 F4	 RS P	 P $ KEELE, LINEARLY-CONSTRAINED	 556
OPTIMIZATION	 Al	 7090 F2	 RS	 I A CROCK, SPACE POWER PLANT DESIGN	 112
OPTIMIZATION	 Al	 7090 F2	 RS	 I S SHOCK, SPACE POWER PLANT DESIGN	 114
OPTIMIZATION DOSE CALC	 Al	 7054 F+FAP RS P	 J S SHOE, SHIELD WEIGHT	 197
OPTIMIZATION SCHEME	 KAPL 6600 F4	 RS P	 P $ MOST, A MULTIDIMENSIONAL	 446
OPTIMIZATION STUDY	 PW	 1604 F63	 RS	 i $ WOPEXPRT, REACTOR WEIGHT	 190
CPUS, POWER PLANT PERFORMANCE AND PRICE STUDY GGA 7044 F+HAP RS P	 T D $	 226
ORCOST, POWER PLANT CAPITAL COST ESTIMATING	 ORNL 360 F4	 RSP	 TD$	 58e
ORDINARY DIFF EONS	 CRNL 6600 F4	 RS P	 P S FORSTM, SCLK OF SYSTEM CF 	 514
ORDINARY CIFFERENTIAL EON SYSTEM SOLVER LLL 660D F4	 PS P	 P $ GEAR,	 592
ORDINATE CALC	 Al	 7090 F2	 RS PLx T C $ CTF2, 1-C MULTI-GP DISCRETE	 151
ORDINATE CALC	 Al	 360 F4	 RSBPLx T C $ ANISN, 1-0 MULTI-GP DISCRETE	 151
ORDINATE CALC	 UNC 1604 F63	 PS PL T C $ GTE, 1-0 mULTIGROUP DISCRETE	 144
ORDINATE CALC ANL 3600 F36 	 RSP	 7 CSSNAPG-1O, 1-C MULTI-GP DISCRETE	 288
ORDINATE CODE	 GGA 1108 F5	 Rs P	 T C $ 208, 2-0 MULTI-GP DISCRETE	 173
CRDINATE CODE	 UNC 1604 F63	 PS	 C $ 2CE, 2-0 MULTI-OP DISCRETE	 173
ORDINATE mULTIGROUP CONSTANTS ORNL 	 360 F4	 PS DLX T 8 $ XSDRN, DISCRETE	 393
ORDINATE PROGRAM	 ANL	 360 F+BAL RS P	 T C $ CTF4, 1-0 MULTI-GP DISCRETE	 209
ORDINATE PROGRAM	 BC	 625 FamAP PS P 	 TC$CTF4, 1-C MULTI-GP DISCRETE	 209
CRCINATE PROGRAM	 LASL 6600 14	 Rs p	 T C $ DTF4, 1-0 MULTI-OP DISCRETE	 209
CRDINATE PROGRAM	 LASL 7030 F4	 RSP	 TCSCTF4, 1-0 MULTI-GP DISCRETE	 209
ORDINATE PROGRAM	 LER 7094 F4	 RSP	 TCSCTE4, I-C MULTI-GP DISCRETE	 209
ORDINATE PRCGRAM LEN 7090 F.mAP PSP	 TCSTDSN, 2-0 muLT1DRnue DISCRETE 	 312
ORDINATES SLAB GEOMETRY BAPL 6600 F4 	 Rsp	 TCSBE21, FEW-GP DISCRETE	 398
ORNL 360 F+BAL RS P	 n $ ISOSEARCH, ISOTOPE PRODUCTION FLUX, X-SEC CALC	 322
CPNL 360 E+BAL RSP	 TP$RAFELE, 1ST FLIGHT COLLISION PROBABILITIES MC	 392
ORNL 360 F+BAL RSP	 TIsSAFE-3D. 3-D CO m PCSITE STRUCTURE STRESS STUDY 	 332
ORNL 360 F+BAL RSBPL CT C $ ESP, MONTE CARLO REACTOR ANALYSIS CALCULATION 	 523
CPNL 360 F+BAL RSBPL CT C $ KENO, mONTE cAaLo MULTICROUP CRITICALITY CODE 	 450
ORNL 360 F4	 RS P	 n $ ALPHA-M, RESCLUTICK OF GAMMA PAY SPEC T RA	 413
CRNL 360 F4	 RS P	 0 $ KEELE, LINEARLY-CONSTRAINED OPTIMIZATION	 556
ORNL 360 F 4	 RS P	 T A $ ATHENA'., INELASTIC SCATTERING FOR M FACTORS	 417
CRNL 360 F4	 RS P	 T R $ RICE, PRIMARY RECOIL ATOM SPECTRA ENCE/8 DATA 	 453
CRNL 360 F4	 RSP	 TPSSuPEPTOG, ENCF,B FINE-GP CONSTANTS GENERATION 	 431
ORNL	 360 F4	 RS P	 T C $ EXTERmINATCR2, 2-0 MULTI-GP CIFFUSICN PROGRAM 	 156
CRNL 360 F4	 RS P	 T n $ ORCOST, POWER PLANT CAPITAL COST ESTIPATING	 5E8
1RNL 360 F4	 RS P	 T H $ HEATING3, 1,2, CR 3-C HEAT CONDUCTION PROGRAM	 517
ORNL 360 14	 RSPCGSSTEFEG, ANALYSIS OF PwR C 8wP GASEOUS RELEASE	 583
ORNL 360 F4	 RSPxTH$ ORTHIS,ORTHAT, 2-DIMENSIONAL HEAT CONDUCTION 	 525
ORNL 360 F4	 RS P xCT F t TASK, 1-0 mLLTIGRCuF PEACTCR KINETICS PROGRAM 	 558
ORNL 360 F4	 RS PLX T P $ XSDPN, nISCRETE ORDIxATE mULTIGRCUP CONSTANTS 	 393
CRNL 360 F4	 RSBP ACT P $ xLiscs, XSDRN muLTICPCUP LIBRARIES FROM ENDF/8 	 572
ORNL 36013 F4	 RS P	 T m $ EDITOR, ENDF/P TAPE PROCESSING AND EDITING 	 502
CRNL 3609 F4	 RS P xCT r $ CONCEPT2, POWER PLANT CONCEPTUAL (- CST ESTIMATE	 498
ORNL	 3600 F4	 RSD	 TKSCITATION, I,2,3-0 DIFFUSION CEPLETICN mULTIGR 	 387
ORNI 1604 F2	 RS P	 H $ RTG o EAL, SPENT YANKEE-FUEL TEMPERA T URE CALC	 549
CRNL 1604 163	 RS P	 A $ PEGGY, ELASTIC SCAT T ERING PHASE-SHIFT ANALYSIS 	 334
ORNL 1604 F63	 RS p	 A $ FAMES, PARTICLE WAVE FUNCTICm RACIAL INTEGRALS 	 335
CRNL 1604 F63	 RS P	 r 1 T5coPuNcu, REACTIAN rEct y CHAIN ANALYSIS	 180
ORNL 1604 E63	 RS P	 D t ISCSEARCH, ISCTCPE PRODUCTION FLUX, X-SPC CALC	 322
ORNL 1604 F63	 RS P	 n $ ISOTOPES, MAXI M UM YIELD FRCm REAC T ICN rP DECAY	 179
CRNL 1604 F63	 RS P	 r $. DoweRcn, NUCLEAR STATION ELECTRICITY COSTS	 340
ORNL 1604 '63	 RSP	 14 tJUPITER1, CCUPLEC-CIANNEL X-SEC EVALUATION	 308
ORNL 6600 F4	 RSP	 TM$EnITCR, ENDE/R TAPE PROCESSING AND EDITING	 502
ORNL 7090 F+FAP RSP	 TP$R6pFLE, 151 FLIGHT COLLISION PRCEAPII 'TIES MC	 352
CRNL 7090 F+FAP RSP	 TC$FXTEFMINAToR, 2-0 MULTI-GP c 1 18 5ustoN PROGRAM	 156
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ORNL	 PERTUIRRATION

CPNL 7090 F+ PAP RSP	 TosAsSAuLT, 2-C PuLTI-OP CIFFuSION D E PL E TION CODE	 24C
ORNL 7090 E 2	 RS	 A s LYNNE, WCODS-SAXCN FCTENTIAL SHAPE CALCULATION 	 3R1

CRNL 70 9 0 F2	 RSP	 1 rIFOuIPOISE3. 2-r 2-GROUP DIFFUSION SLAP rYL	 39
DRNL 7090 F2	 RSP	 1C3 FOUIPCISE3A, 2-C 2-CP CIFFOSION CYLINDE P SLAP	 P7
1PNL 7090 E 2	 RSP	 TC$wH1PLAwAY, 3-0 2-GRCU P DIFFUSION xrt GFCPFTRy 	 32
CRNL 7090 F 2	 RS 0	 T r S 200RANO, 2-C FEW-GROUP DI F FUSION SLAB CYLINDER	 40
IPNL 7090 F2	 RS8P	 0 S ISOCRUNCP, PEACTICP DECAY CHeIN ANALYSIS 	 100
[RM. 7090 F2	 RSBP	 n s NuC y , SOLUTION OF NUCLIDE CHAIN E0uATInNS	 114
ORNI. 7090 F 4	 RS8P	 A $ muFFL E , FISSILE NUCL ICE X-SECTION EVALUATION 	 323
1RTHAT, 2-1tmENSIJNAL HEAT CONDUCTION	 CRNL 360 F4	 RSPxTHS O RTHIS,	 525
CRTrIS,OR THAT, 2-DIAENSICNAL HEAT cnNcuCTInN	 ORM.	 360 F4	 PSPXTHS	 525
05/760 mVT REMOTE J03 ENTRY SYSTEr	 AND	 360 PAL	 RSO	 T P $ N RT S- R JE,	 519
OSCILLATIoN	 DEN') 360 F4	 RSPPTESCFXF,INCEXE, 1-GP 1-C xY2 XENON	 415
CSUC 370 F4	 RS PL CT r $ AIP6, 1-0 MULTI-GP CI F FUSION SLAB CYL SPHERE	 29
1SUC 370 E 4	 RS PLXCT B s FORM, FAST NEuTIPCN SP F CTRU m X-SECTION CALC	 51
CUTPUT PW	 1604 LAGI RS P	 N S DTX, E F FECTIVE X-SECTION CALC FROM OS?'	 710
OUTPUT DATA LASL 6600 F4	 PSP	 TBSCLEN, CPCUP CONSTANT CALC FPO . TOR	 361
OUT PUT GIA 1108 F5	 PSP	 1 NsGAPER20, 2-C PERTURBATION CALC FROM 20F	 471
OUTPUT TAPE EDIT REACTION PATES	 UK-W 7090 F2	 PS	 N S WED, w-DSN	 113
OVERLAP AND LATTICE EFFECTS	 GGA	 7044 F+04F RsP	 TesGARnL, RESONANCE	 219
OVERLAP ANC LATTICE EFFECTS	 LEP	 7094 FfmAP RS P	 T A $ GAROL, R E SONANCE	 219
OXIDE FUEL PERFORMANCE FINITE-ELE MENT GFSV 635 F4	 PS P CT I $ B E HAVE2,	 568
OXIDE FUEL ROD STRESS & DEFOPmATION 	 BAPL 6600 F4	 RS P	 T I $ rYGR33,	 449
p acTCLUS,CLCTHU, NUCLEAR POWER PLANT COST CODE HECL 11OR F5	 RS P X T 0 $	 540
PARALLEL BEAMS	 ANL 3600 F36	 SAP	 I $ PrM2, DEFLECTION CALCULATION	 365
p ARET, WATER-COOLED CORE TPANSIFNT ANALYSIS	 ANC	 360 F+881 PSRPL CT G S	 555
p A P TI, O P TI mAL GROUP JR MESH COLLAPSING 	 TP14 6500 F4	 PS P	 B s	 416

P ARTIAL REFUEL	 GGA	 7044 F4	 RS p	 T 0 S GARGOYLE, FUEL CYCL E ANALYSIS	 260

P ARTICLE TRANSPORT STUDY	 RFD 3600 F36	 PS P	 G 1 DISPF: $,A::::::	 554
PARTICLE TRANSPORT XY R2 PTH LASL 7600 F4	 RSP	 TCSTwOTRAN-PNVW, 2-D	 573
P ARTICLE WAVE FUNCTION RADIAL INTEG R ALS nRNL 1604 F63	 RS P	 335

P ARTICLES SAMPLING STUCY	 PAPL 6600 F4	 RS P	 T 0 S BETTY, E NTRAINED	 545

PATTERN INDEXING LASL 6600 F +rO m PSP	 TCSINCX, xPAY DIFFRACTION POWDER 	 609

PAx03, HARMONY-PDC:1 X-SECTION GENERATION C O DE	 BAPL 6600 F+COm PSPxT8 S	 426

POP-11 ON 360 ANC	 360 P11	 PSP	 TosPTACII, 2-PASS ASSEMBLER FOR THE 	 516

P INS, 2-9 FEW-GROUP DIFFUSION AND DEPLFTICA 	 IPm	 360A F.BAL PSP	 TDS	 336

P 00 5 , 2-0 FFw-GROUP DIFFUSION AND CFPLFT ION	 MIT	 3608 F.BAL RsRP	 T 0 $	 336

P007, 1,2 OR 3-0 FEW-GP DIF F USION DEPLFTICK	 ANC 1360E F+BAL RS P XCT D S	 275

P007, 1,2 OR 3-0 FEW-GP DIFFUSION DEPLETION	 BAPL 6600A F•ASC RS P 	 'ICS	 275

P0 0 7 , 1,2 CR 3-0 FEW-GP DIFFUSION DEPLETION	 BAPL 6600C F+ASC PSP	 TOS	 275

ppo, 1,2 nR 3-0 FEW-GP DIFFUSION 0EPLETICA	 BCS 6600C F.AscR8	 Tcs	 275

P 007, 1.2 OR 3-0 FEW-GP DIF F USION DE p LFT1CN	 FIW	 66008 F+ASC RSP	 TOS	 275

P EGG y , ELASTIC SCATTERING PHASE-SHI FT ANALYSIS CPNL 1604 F63	 RS P	 A s	 314
i:,PELEN, FUEL PELLET TEMPEPATURE E DEFORMATION	 BAPL 6600 F4	 ps	 TIS	 598

PELLET CRACKING BAPL 6600 F4	 RS P	 I S STRIPE, FUEL ROD CLAD STRAIN & 	 570

P ELLET T E MPERATURE E. DEFOR m ATION	 RAPL 6600 F4	 RSP	 TISPELEN, FUEL	 598

P ENETRATION CALCULATION DAD 7090 F2RSBP	 J s LIPPECAN1, MC NEUTRON	 123

PENETRATION STUDY	 LASL 7090 FLCCC Rs P	 P S mCS, MONTE CAPLO NEU TRON	 202

p ERFORMANCE AND P R ICE STUD Y GG A 7044 F+mAP PSP	 TCSOPUS, POWER PLANT	 226

P ERFORMANCE DATA	 KE	 7090 F2	 RSBP	 D 1 NPPECCIP , FUEL CYCLE COSTS	 146

PERFORMANCE DATA PS FUEC 6600 F4	 C $ NPRFCCP, FUEL CYCLE COSTS	 146

P ERFORMANCE FINITE-ELEMENT GESV 635 F4	 PS P CT I S BEHAVE2, OXIDE FUEL	 568

PERFCRMANCE STUDY	 GGA 7044 F4	 RS P	 V S WAMPUM, FUEL CYCLE COSTS	 224

P ER FORMANCE STUDYUEC 6600 F4 	 RS P	 C S wam pum, FUEL CYCLE COSTS	 224

P ERT. 1-0 PERTURBATION FOR AI . AND FOG CODES	 Al	 7090 F2	 PS	 C S	 30

PERT, 1-0 PERTURBATION FOR AI' ANC FCC CODES 	 OHS( 360 F4	 RS P	 C S	 30

P ERT, 1-0 PERTURBATION FOR Alm AND FOG COPES	 CDC 1604 F63	 PS	 C $	 30

P E R TuRRATICN CALC FROM 20F OUTPUT GGA 1108 F5	 RS p	 T N S GAPER20, 2-r	 471

P ERTuRBATION CODE USING OTF4 FLUXES 	 LASL 6600 F4	 RS P	 N S DACE, SN	 455

P ERTupp ATION FOR AIM AND FOG rOrES	 Al	 7090 F2	 RS	 C S PERT, 1-0	 30

PERTuRBATION FOR Alm AND FCC CCOES	 PHSC 360 F4	 RS P	 C S PERT, 1-0	 30

P ERTURBATION FOR AIM AND FOG CODES	 CDC 1604 F63	 RS	 C S PE RT. 1-0	 30

PERTuR p ATICN TDC OR 20XY FLUX INPUT	 PM	 1604 F63	 RS	 C S TDP , 2-0	 199

PERTURBATION THEORY	 GGA 1108 F4	 PS P XCT C S GAPEPIC, 1-0 TRANSPORT 	 606
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PEPTURBATION
	

RoLyNomtAL

PERTURBATION XY RZ KTHETA GEOMETRY NNW1108 F4	 RS P	 C t P E RT4, 2-0	 304
PFRT4, 2-D PERTURBATION XY RZ RTHETA GEC m ETPY 8NW 1108	 F4	 RS P	 C $	 304
"GE	 360 F4	 RS P CT G $ EMERALD, PwR PLANT RADIATION RELEASE E COSE	 546
PHASE SHIFT X-SEC & POLAPIZATICN CALC KAPL 6600 F4	 RSP	 7A8PHASER,	 507
P HASE-SHIFT ANALYSIS ORNL 1604 F63	 RS P	 A $ PEGGY, ELASTIC SCATTERING	 334
P HASER, PHASE SHIFT X-SEC P. POLARIZATION CALC (API 6600 F4	 PS P	 T A $	 507
P HENIX, 20 DIFFUSION BURNUP REFUELING HISTCPY LASL 6600 F4 	 ps p	 T 0 $	 454
p HoToFRACTION SOLID CRYSTAL	 UM	 7050 MAD	 RSP	 0 8 P uRP4, GAMMA-PAY	 I65
PHOTCEPACTION WELL CRYSTAL 	 Um	 7090 MAC	 RSB	 0 $ BURPS, GAMMA-RAY

	

0 S CYNOI,	
170

P HOTO m ULTIPLIEP ELECTRON DIST P I P UTION	 ANL	 360 F4	 PS P	 464
P HOTC mULTIPLIEk ELECTRON DISTRIBUTION 	 (API 6600 F4	 RS P	 C S CYNC1,	 464
FHCTCPEAK SPECTRA CODE BNwL HOP F+PAL RS P 	 T C $ GSSLRNIA, LEAST SQUARES	 457
PHROG, MULTI-GP CONSTANT P. FAST SPECTRA (PLC	 ANC	 360 F4	 RS PLXCT B $	 520
PHYSICS mCOULES	 DP	 360 F.BALS	 IT88 p AHAB, JOSHUA SYSTEM LATTICE 	 536
P INS INC	 360 F4	 RSBP CT J $ VIEWPIK, VIEW F ACTOR CALF FOR CYLINDRICAL	 569
P IP, CENTRIFUGAL PUMP IMPELLER DESIGN STUDY	 Pw	 1604 E63	 RSP	 TIS	 187
P IPE STRESS, MAXIMUM MOMENT CALC	 Al	 7090 F.FAP PS	 T I $ 4RESTRAINT	 ICS
. IPE SYSTEM Al	 360 F4	 RS P CT I $ PSA2, STRESS ANALYSIS MULTIANCHOP	 542
PIPE, ELASTIC STRESS OF PIPING SYSTEM 	 RAPL 6600 F4	 PSP	 TIAM0457	 329
P IPING SYSTEM	 84PL 6600 F4	 PS P	 T I $ M0457,PIPE, ELASTIC STPFSS OF	 329
PIPING SYST E M ANALYSIS	 KE	 360013 F36	 RSAP	 G $ WHAM, LICUID- F ILLFC	 278
PKG	 ANL	 360 F+ASM RSEI	 CT P $ wSP-HASP/DOS, DOS-mFT REmOTF woRKSTATICN	 541
PLANE P. AXIS y mmETRIC STRESS ANALYSIS GGA 1108 F4	 RS P	 I $ SAFE-2D,	 379
P LANE ELASTIC-PLASTIC BAPL 6600 F+COM RS P	 T i $ 0022, 2-0 AXISYm m ETRIC F.	 503
PLANE STRESS ANALYSIS, 2-C BOGUS ANL 6600 F4 	 RS P	 T I $ SAFE-PLANE,	 252
P LANE STRESS ANALYSIS, 2-0 BODIES GGA LICP F 4	 RS P	 I $ SAFE- P LANE,	 252
PLANE STRUCTURES 	 BAPL 6600 F4	 PSP	 TISAL47, DRAFTING T CCL TO PLCT	 373
PLANNING MLmO 360 F+C+R PSPP	 I P $ RALCRTPH, RESOURCE ALLOCATION P ROJECT	 603
P LANT CAPITAL COST ESTIMATING 	 OPNL 360 F4	 PSP	 TOSCRCCST, POWER	 588
PLANT CONCEPTUAL COST ESTIMATE °RNA. 3608 F4 	 PS P xCT D $ CONCEPT2, POWEP 	 458
P LANT COST CODE HEDL 1108 F5	 PSP8TD8 PACTCLUS,CLOTHC, NUCLEAR POWER 	 540
P LANT CESICN OPTIMIZATION 	 Al	 7090 F2	 RS	 I $ CPOCK, SPACE POWER	 112
PLANT DESIGN OPTIMIZATION 	 Al	 7090 F2	 RS	 I $ SHOCK, SPACE POWER	 114
P LANT PERFORMANCE AND PRICE STUDY GGA 7C44 FrNAP RS P	 T C $ CPUS, POWER	 226
PLANT RACIATION RELEASE & DOSE	 "GE	 360 F4	 RS P CT G $ E M ERALD, PWR	 546
PLANT THERMAL DISCHARGE STUDY	 HECL 1108 E5	 RSP	 1FSTOPLYR2, P OWER	 559
PLENUM n p 	 360 F4	 RS P	 H s PLENLm, FLOW DIST. IN CYL COOLANT INLET	 586
PLENUM, FLOW 01ST. IN CYL CCCLANT INLET PLENUM DP3E0 F4 	 pS p	 H $	 5E6
P LETHS, ISOPLETH-AREA CALC FROM SINGLE SrLPCE ANL GETS F 	 p	 P $	 591
P LOT KAPL 6600 FrASC RSP	 TP$SNEQ, NONLINEAR ALGEBRAIC EON SCLN CURVE 	 364
P LOT PLANE STRUCTURES	 PAPL 6600 F4	 PSp	 TLSEL47, DRAFTING TOOL Tn	 373
PLOT-3D, 3-0 PLOTS ON 1Bm2280 OP CALComP780 	 ANL	 360 F4	 RS P	 T N $	 544
'D ICIER,— ENDE/B VI PROC PNL 66008 E4	 RS	 T M $ CHECKER,CPECT,DAMMET, 	 384
PLOTFB,... ENDE/8 V2 PROC BNL 66008 F4	 RS	 T m $ CRECT,CHECKER,RIGEL,	 475
PECTR, 20 CONTOUR PLOLS E AREA CALCULATION	 SLA 6600 F4	 RS P	 P $	 578
PLOTS E AREA CALCULATICN	 SLA 6600 F4	 RS P	 P $ PLOTR, 20 CONTOUR	 578
P LOTS FROM SCISRS 8-SECTION TAPES WANL 7CS4 F+EAP RS8PL T N $ CPS, SC4020	 23c
PLCTS FPOM X-SECT ION TAPES 	 GGA 7044 F.SPS RSBP	 T N $ CROSSPLOT, SC4020	 207
PLOTS ON I8 m 2280 OR CALCCmP780	 ANL	 360 F4	 RSP	 1NSPLOT-10, 3-0	 544
PLOTTING	 KAPL 6600 FrASC RCP	 TPSDATATRAN UTILITY MCDULFS, 2-C 4. 3-0	 407
PLOTTING RCUTINES	 KARL 6600 F+CCm RS	 T P $ KAPLPLOT, KAPL CALCO m P	 496
PL1	 RS P	 T P s PTACI1, 2-PASS ASSEMBLER FCR THE POP-II ON 360 ANC 	 360	 516
PmS1, FAST NEUTRON P OLARIZATION EXPERIMENT	 UCND 3600 F.BAL RS P	 0 $	 469
POINT DEPLETION FISSION PRODUCT PAPL 6600 F4 	 RS P	 0 $ CINDER,M0102,	 313
POINT DEPLETION FISSION PRODUCT nR	 360 F.BAL PSP	 TOSCINDER,m0102, 	 313
PCINT SOURCE	 UM	 7090 men	 RSA	 0 1 BURP 1, DETECTOR EFFICIENCY 	 164
POINT SOURCE	 UM	 7090 MAO	 RS0	 C $ PURP3, DETECTOR EFFICIENCY 	 166
PCINT-KERNEL SHIELD EVALUATION CODE 	 BAPL 66008 F+ASC PSP	 1JSSPAN4, A	 462
PCI NT-KINETICS WITH 2-0 HEAT TRANSFER GGA. 7044 FOIAP RS P	 7 H $ BLOOST5,	 205
POINTS KAPL 6600 F+ASC RSP	 TPSCUREIT, CURVE FITTING EXPERIMENTAL DATA 	 43
PCINTWISE XSECS. FROM B-w PARAMETERS 	 GGA 1100 F5	 RS P CT A t FSDP3,	 216
POLARIZATION CALC KAPL 6600 F4	 RSP	 TASPHASER, PHASE SHIFT X-SEC 0	 507
PCLARIZATION EXPERIMENT	 UCND 3608 FrEAL RS P	 n $ PMS1, FAST NEUTRON	 469
POLYNOMIAL	 (API 6600 F4	 RS P	 P $ ROPE, FINDING ROOTS OF A	 444
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PCLYNEml AL	 oRoCESs0R

PCLYNCRI A L CURVE FITTING	 BAPL 6600 F4	 RsP	 1PSm0661,m0657,m0626,
PCOL FIRE 1- E 2-CELL ANALYSIS Al	 360 F4	 PS P	 T G S SO F I R E2, SODIUM
P OST RUPTURE GGA 7044 F4	 RS	 x T G S FRECCN, HTGR CCNTAINMENT PRESSURE
POTENTIAL SHAPE CALCULAT !Chi ORNL 7090 P2 	 RS	 A S LYNNE, WOODS-SAXON
POWDER PATTERN INDEXING  LASE 6600 F•CCm RS P 	 7 0 S INDx, XRAY DIFFRACTION
POWER AN T) FLOW TRANSIENTS ANL	 360 F4	 RS P	 T F $ SASIO, FAST REACTER
oct,ER AND FLOW TRANSIENTS	 ANL 6600 F4	 Rs P	 T F s SA S 1A, FAST RF ACTOR
oowER 01ST SEARCH GGA	 7044 F4	 PS P	 T C 1, GASP2, I-C FEW-GP DIFFUSION
POWER DISTR !BUT ION	 CDC 3600 F63	 RSRP	 T C S FLARE, 3-0 REACTIVITY AND
POWER DISTRIBUTION	 MSS	 360 F4	 RS P CT C $ FLARE, 3-0 RFACT Iv !TY AND
P OWER DISTRIBUTION	 NED	 635 F4	 R s o	 T C S FLARE, 3-0 REACTIVI T Y AND
POWER DISTRI BUT ION SEARCH	 GCA 1108 F4	 RS P	 T C S GASP?, I-0 EtuRNuP
POWER E XCUR SI UN DI SASSEMRLY	 ANL	 360 F4	 RS P XCT F S VENUS, 7-0 LMFBR
ROWER MCGUIRE UNITS DUCO 635 F4	 RS	 G S ANVENT, Life ANALYSIS DUKE
P OWER PLANT CAPI TAL COST EST ImAT INC	 CRNL 360 F4	 RE P	 T n 5 orcns7,
P OWER PLANT CONCE P TUAL COST ESTIMATE ERNE 360E1 F4	 PS P XCT r $ CONEEP12,
POWER PLANT COST CODE HEOL 1108 F5	 rs PAT c s p AcToLuS,CLoTur, NUCLEAR
P OWER PLANT DESIGN OPT! MI ZAT I CN 	 at	 7090 E2	 RS	 I 1 (Roos, SPACE
POWER PLANT DESIGN OPTIMIZATION 	 Al	 7050 F2	 RS	 I S SHCCK, SPACE
P CWER PLANT PEREGR4ANCE INC PR ICE SToC y CGA 7044 F •mAP PS P	 T 0 S OPUS,
POWER PLANT THERMAL DI SCHAPGE STUDY 	 HEN. 1108 F5	 RE p	 T R 5 TrPLYR2,
PCwER TRANSIENTS BAPL 6600 F4 	 RS P	 T H $ CHIC-KIN, FA ST • INTERMEDIATE
PENFRED, NUCLEAR STATION ELECTRICITY COSTS 	 UNE 1604 F63	 PS p	 0 s
POWERED, NUCLEAR STATION EL ECTRICI TY COSTS 	 Uri- 6600 F4	 Ps o	 0 5
PPCE 7040 F•MAP RS P 	 A $ CONRCO, COmRINFD R-W MULTI-LEVEL ErtivrLuTICN
PRE° 7040 F4	 RS P	 T r $ T EI P TE, 1-0 FEw-CP SN APPRCX ImAT TEN CYL IINDER
PP(( 7044 F•MAP RS P 	 T H S TOODEE, 2-D 11 m E-DE PENDENT HEAT crNeucTica.
P PCC 7090 F2	 RS P	 C S MIST, 1-0 FEW-OP Sh CruBLE SN A ppp ox SLAB GEom

1 P PCO 7090 F2	 RS P	 T C S T D PIC , 1-1) FEW-OP st. A p PROx !MAT ICN EYE INDER
1 P PCO 360 F4	 RS P X	 C, s 90 0 571. HYDRODYNAMIC ANALYSIS DURING RtSwIlEwN,

DRECoN, HTGR CONTAINMENT PRESSURE PEST RUPTU R E GCA 7044 F4	 RS	 X 1 G S
PREDICT INC MANUFACTUR ING REOUI P F m ENTS C P I GETS Pas! C R	 0 S MAPPER,
p RF p ,KI TT, SYSTEM FAULT TREE EvALuesT ICN CUES ANC	 360 F4	 P SAP CT K 8
P REP,K I TT, SYSTEM FAULT TREF F y ALuaTiCR cccES	 ARC	 1108 F',	 ps o	 T K i
PREPARAT ION	 GGA 1108 F4	 pc p x T L S CARD, GAFGAP A-SECTION LIN1APy
P REPARATION	 P14	 1604	 F63	 pc	 L S E581, SN I-SEC T ION I IRR AP Y TAPE
P REPAPAT ION	 Pw	 1604 F63	 PS	 L $ CSP2A, SN X-SECTICN L IRRAP y TAPE
P RERARATICN FOR 2-0 DES I CA p Rnc,Pa m S LASE 7090 F•FAP•RS P	 T L S Co(, DATA
P RE P ARATION, E DIT KAPL 6600 F•A S E RS P	 1 1 S CATATR AN 2 - C GE O PAF TRy INPUT,

PP ESSURE PAPL 6600 F4	 PS P	 I S TC 901, CREEP-BUCKLING Cr Tu tIES UNDER
P RESsuRE 0IST141 RUT ION GGA 1108	 F5	 RS D	 H S Ft AC, STEADY-STATF PLOW,
PRESSURE POST RUPTURE GGA 7044 F4	 RS	 8 T C So PRECON, HTCP CnNT A INMENT
op FSSURF TEMPERATURE HISTORY	 RE	 7094 P 2 	 $580'	 T H S PTH1, RECt•DEwN
D KESSLRF VESSEL STaess AND FATIC,UF	 KAPL 6600 F4	 PS	 I $ SEIRSOP,
Po ESSuRE-TEm p E.RATuRE RESPONSE ANC	 360 F•B A L RSRP CT G I CENTEmPT-111022,
PR ESSUPI J E RS BAPL 6600 F4	 RS P	 T H I TOPS, TRANSIENT THERmOD yNamics clE
P RICE ST . MY GGA	 7044 F + .4 AP RS P	 T rt 5 CPUS, P fwEP PLAN T PERFOR m A I, CF ANC

PR I 8 ARy RECOIL ATOM SPECTRA EN DF / P DATA rRNL	 36C F4	 PS P	 T A 5 RICE.

o8 08API 1_ I TIES Pic	 ORAL	 360	 F.FAL PS P	 T R S PIFFLE, 151 FL l c,HT COLLISION

PROBAP IL IT IFS HC ORNL 70 0 0 F•FAP 0 S P	 T A 5 RAFFLE, 1ST FLIGHT crLLISTrN
Fttre s PI 1 ITY CALC ANL	 360	 F4	 PS P	 T B S EL LP77, SQUARE CELL cCLLISICR
PROBAHI L I TY CALE JAER 230 F4	 Rs P	 T ft S CLUP77, SOLJAPE CELT. COLLISION
PR OR A RIL ITY TABLES Al	 360 F•RAL PS P CT R S OR, UNRESCL RESCNANCE XSEC
FR U BRE 6600 B F4	 RS	 T m $ ERECT ' CHECKER ,P IGEL.PLC TF B,... FN0F /Et V2
PRoC A NL	 6600M P4	 RS	 T P $ CHECKFR ,CRECT .CAMPFT ' PICT FE, ... FNC F /R VI

cR OCESSING INC EDIT I NG	 ORNL	 360 8 F 4 	 RS P	 T M 5 EDITO R , E N DEAR TAPE

40 ICESSI NG AND EDI TI 4G	 (PRE 6600 F4	 RS P	 T m S EDITOR, E NDEAR TAPE
PPD CESS ING CODE	 ANL	 360 F 4	 RS	 T 0 S RIGEL, F R r E / cl Vi DATA
PR OCESS! nr, CODES	 ANL	 360 E4	 RS P	 T m I ERECT,CHEC KFP , ENO F Att V2

1 ar3CESSINK; CnOES	 tiNL	 6600 14	 PS	 T to S CHEEK3, P IGEL3, EN0F/13 V3,V4
PR OCESS INC mODUL E	 ANL	 360 F4	 R SAP CT L S ARC-NUI 007, BCD IN P UT DATA

PP CCESSI NG CF ANALYZER GAA P A - P Ay SPECTRA GGA 110 P F•PAL P5 P	 T r $ Trier,
DR OCESSo4	 LA SL	 160 C',	 RS P	 L S GEN R D, FPEE-FrPm eT (Arc INPUT

DR CCESSO P 	L 4SL 6600 F4	 RS 0	 L S GENRD, FREF-F OF mA T CARD I 6P1j1

411
559
228
381
609
400
400
220
167
It 7
167
319
511
529
588
498
540
112
114
226
599
473
340
340
203
148
349

59
148
415
228
595
528
528
345
194
153
234
406
604
395
228
155
391
433
348
226
453
392
352
526
526
553
475
384
502
502
571
475
571
533
333
530
530
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PROCESSOR
	 RAMES

PROCESSOR UNDER TS0	 ANL	 360 F.RALRBL TPSTSO-SPEAKEASY, LANGUAGE 	 593
PROGRAMMING AND DATA SYSTE M KARL 6600 F*COM ASP	 T M $ CATATPAN, MODULAR	 3E6
PROGRAMMING LANGUAGE 	 KAPL 6600 F+ASC RS	 P $ SIMPLF1, TI M E-SHARING	 442
PROJECT PLANNING MLMO 360 F .FC .P RSBP	 7 M S RALCRTPH, RESCURCF ALLOCATICN	 603
PROPERTIES EARL 6600 F4	 RSP	 TP$WASP, WATER AND STEAM THERMODYNAMIC 	 396
PROPERTIES PG&E 360 F4	 RS	 T H s STEAM-67, 1967 AS m E STEAM ANC WATER	 487
PROPERTIES WATER E STEAM ANC	 360 F4	 RS P	 T H $ ASTEM, THERMODYNAMIC	 580
P SA2, STRESS ANALYSIS MULTIANCHCR PIPE SYSTEM Al 	 360 F4	 PS P CT I S	 542
P SEUDO, STATISTICAL RESONANCE PARAMETER CALC 	 ENEA 360 F4	 RS P	 A $	 292
PSEuCC, STATISTICAL RESONANCE PARAMETER CALC	 GGA	 1108 F4	 RS P	 A S	 252
PTAC11, 2-PASS ASSEMBLER FOR THE PCP-II OR 360 ANC	 360 P11	 RS P	 T p $	 516
PTHI, FILOWCCWN PRESSURE TEMPERATURE HISTORY 	 KE	 7094 F2	 PSRP	 1 H $	 155
PULSED NEUTRON SOURCE DATA	 NEr	 635 F4	 Rs P	 T 0 $ EXPN, ANALYSIS OF	 258
PULSED NEUTRON SOURCE DATA ANALYSIS	 CNEA 360 F4	 PS P	 F $ T R I F IDC,	 489
P UMP ImP F LLER DESIGN STUDY	 Pw	 1604 F63	 AS P	 T I $ PIP,CSTRIFT A SuGAL	 187A
R UNI, UNRESOLVED RESONANCE INTEGRALS X-SECS	 8APL 6600 F4	 359
PURCHASE VERSUS LEASE ANALYSIS	 SLA	 360 COBOL RSBP CT M S PECOM, AEC OP

	

I' s BEcOm, AEC DP	
589

R URCHASE VERSUS LEASE ANALYSIS	 SLA 1108 COBOL PS P	 5E9
P URD 6500 F4	 RS PLX T C S mACHIL, 1-0 MULTI-OP CIFFUSION SLAB CYL SPHERE	 262
P W 	 1604 F+CDP RS P	 T P $ LAG, ASSEMBLER FOR FL0002 INSTRUCTION SET	 186
P w	 1604 F+CDP RSPxTP$ FMC-N,FMC-G, M C NEUTRON, GAMMA-RAY HISTORIES	 155
P w	 1604 F63	 AS	 r s TOP, 2-0 PERTURBATION TDC OR 20XY FLUX INPUT	 199
PW	 1604 F63	 RS	 I S WOPEXPRT, REACTOR WEIGHT OPTIMIZATION STUDY	 ISO
PW	 1604 F63	 AS	 L $ CSP1, SN X-SECTICN LIBRARY TAPE PREPARATION	 154
Pw	 1604 F 63	 AS	 L $ CSP2A, SN X-SECTION LIBRARY TAPE PREPARATION 	 193
P W 	 1604 F 63	 AS	 I C % 2nxrL, 3-0 MULTI-GP FLUX SYNTFESIS PROGRAM CYL	 152
Pw	 1604 F63	 AS P	 E t CmPxmAT, TRANSFER FLACTICN EVALUATICN 	 188
P W 	 1604 F63	 RS P	 F $ AX-TNT, COUPLED NEUTRONICS-HYDRODYNA m ICS SPH	 151
Pw	 1604 F63	 AS P	 L $ SNC, CALCULATICN OF SA CONSTANTS FOR nsN IOC	 189
p w	 1604 F63	 RSP	 TCSFORTRAN TDC, 2-0 MULTI-GP SN APPROXIMATION RZ	 161
p w	 1604 F63	 AS P	 T I $ PIP, CENTRIFUGAL PUMP IMPELLER DESIGN STUDY	 187
P W 	 1604 LAGI AS P	 C t mcnsN, 1-0 m ULTI-GP SA APPROX SLAB CYL SPHERE	 211
pw	 1604 LAGI AS P	 N $ nrx, EFFECTIVE X-SECTION CALC FRCm OSN CUTOUT	 210
P WCOST, REACTOR FUEL CYCLE COST CALCULATICK	 GOA 1108 F4	 RS P	 T D $	 441
PWR E PWR GASEOUS RELEASE OFINL 360 F4	 RSPCGASTEFEG, ANALYSIS OF 	 583
PWR FLOW TRANSIENT ANALYSIS	 FIAPL 660C F4	 RS P	 T H $ FLOTI, m 0219,	 331
P wR OPN OPPD 6400 F4	 S P	 H $ p wA-PPM, p CRATICN-DILUTION TABLES FOR	 552
FwR PLANT RADIATION RELEAS E E nnsF	 PGE	 360 F4	 RS P CT G S EMERALD,	 546
PwR-PPM, BoRATION-DILUTICN TABLES FOR PwR CPN OPPC 6400 F4	 S P	 H $	 552
QUASISTATIC SPATIAL REACTOR KINETICS CCD F AWL	 360 F4	 Ps PL CT F S (Al,	 474
CUASISTATIC SPATIAL REACTOR KINETICS CODE ANL 	 36CO 36F	 PS PL CT F % OX1,	 474
OUICKIE, INF INITE MEDIUM SPECT R UM X-SECTICKS	 Al	 7090 F.FAP RS L IBS	 115
QXI, QUASISTATIC SPATIAL REACTOR KINETICS COOS. AWL	 360 F4	 Rs PL CT F t	 474
CX1, QUASISTATIC SPATIAL REACTOR KINETICS CODE AWL	 3600 36F	 RS 0 L CT F $	 474
p -m PARAMETERS OF UNRESOLV F C RESONANCES RAEL 6600 F4	 Rs P

	

 A $ CRAMP,	 470
R—THETA—z	 LASL 6600 F4	 Rs P	 T C $ ?DDT, -,—r MULTIGROUP DI FFUSION XYZ	 463
R-Z GEOMETRY	 APOA 7094 F4	 RS P	 F s MARS, 2-0 EXCUR SION CALCULATION	 253
RABBLE,WLI R ,FLAT, RESONANCE APSOPPTION, CELL	 AWL 3600 F36	 RSPRxTBS	 281
RACIAL INTEGFALS ORNL 1604 F63	 PS P	 A 1 RAMPS, PARTICLE WAVE FUNCTICK 	 335
RADIATION DAMAGE IN METALS	 GEC	 635 F.FAA RSPP	 T 0 $ CASCAC E ,CLOSTFR,	 4I5
RADIATION RELEASE E DOSE	 PGE	 160 F4	 AS P CT G S E m FRALn, PwP R LANT	 546
RADIATOR FINS SNAP GEOM	 Al	 7090 F2	 PS	 J $ SCAR F2, SCATTER FROM	 110
RADIO FREQUENCY MANAGEMENT SYSTEM Aim- 360 CCBCL RS P	 m $ SEC-AID FAD,	 587
RADIOACTIVE DECAY CHAINS	 GEE	 635 F4	 RSPP	 n s CHAINS, ANALYSIS CF	 418
RADIOACTIVITY	 IITR 7094 F4	 RSPPLX T C $ NAP, NEUTRON-INDUCED GImmA-RAY	 314
RADIOLOGICAL EFFECTS ANALYSIS HEDL 1108 F .I. S1 AS P XrT R $ HERMES, R F GICNAL	 527
RADICLIGICAL SAFETY ANALYSIS PROGRAM	 ANC	 360 F4	 PSRP C T > t PSAC,	 265
RADIONUCLIDE GENERATION AND DECAY 	 BNW 1108 F5	 RSPPL I C $ ISOGEN,	 367
PAD?, HTGR F ISSION PRODUCT ACTIVITY ntsr.srunx GCA 7044 F4	 PS P	 0 $	 231
RAFFLE, 1ST FLIGHT CoLListrN PRo P APILITIES MC CARL 360 F+BAL RSP 	 TBS	 152
RAFFLE, 1ST FLIGHT COLLISION p Roseettiris MC CRNI 7090	 FrEAP RSP	 TOS	 352
RAHAB, JCSHUA SYSTEM LATTICE 0 1- ystrs moouLEs	 DP	 160 F+RAL	 S	 x T 8 $	 536
RALGRTPH, RESOURCE ALLOCA T ION PROJECT PLANNING MINT 360 F+C+R RSRP	 T M $	 603
R A m ES, PARTICLE WAVE FUNCTION RACIAL INTEGRALS OPNL 1604 F63 	 RS P	 A $	 335
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RA m Pl	 AFSONANN:

oA m Pl, RE ICH-MOORE RESOLVE r AFGIOK X-SECTICNS BNL 6600 F4 	 PC 0	 A S	 492
oAPFO, FO r L CYCLE PARAMETERS F AST AREEDERS	 NEC	 635 r 4	 RS P	 D S	 372
p App, HIGH-VELOCITY Flaw STUDY STEh m-wATEP m IX KAN. 6600 F4	 RS A	 H S	 362
oApTUPE, PE s ONANCE INTEGRAL X-Sr C T IrN CAL('	 NE r 2000 F 2	 PS P	 A S	 176
PATES	 UX-W 7000 F2	 PS	 N S W E r:, W-OSN OUTPUT TAPE r0IT R r ACTICN	 133
RATES FP9M 2-0 FLUX SETS	 rrSV 1 4 600 F4	 RS A CT C I TRIAL, 3-n P FA c TION	 5E5
RATH, 2- OR 3-0 HEAT CONDu c TION 1U mP E 0 MASS	 LASL 7030 F4	 PS	 7 H $	 242
R ATH, 2- C R 3-0 HEAT CONCOCTICN LH PAFF r M ASS	 LASL 7094 FAD	 ASA	 THS	 242
OATAAP, DOSE RATE CALCOLATI0N SNA G GEC N ETRY	 AI	 70S0 F 2	 PS P	 J S	 141
RAu m ZEIT, 1-0 TIME-DE P ENCFNT 'D IF F USION CALC	 (APL EEC() F4	 PC P	 F $	 352
4AV MRCP BUILDUP FACTO A CALC	 PAPL 6600 FoASC PS P	 T J I ASPIS, GAMMA	 429
RAY S P ECTRA	 oRNL	 3E0 r 4	 AS A	 0 S ALPHA-M, PFSCLUTTrN C r GA m mA	 411
REACTICK	 Al	 360 FoRAL ASP	 TAICOmNUC,CASCADE, remPomn NuCLEuS	 4P2
REACTION	 CENT' 7600 F4	 pcp	 TGSCERUG, STFAm CENERATCR SPCIUM-MATEP	 548
REACTION ANL 3000 636	 ASPA	 G 5 CHE m LIC2, FrRE HEATING CLACDIAG-STEAm 	 366
REACTICK DECAY CHAIN ANALYSIS	 CRNL 1504 F63	 RS P	 C 1 ISOC R UNCH,	 IPO
REACTION DECAY CHAIN ANALY 5 IS	 CANL 7050 F 2	 PSFIP	 C S ISM-P UNCH,	 180
REACTIrN OR DECAY URNL 1 604 r 63	 RA P	 0 8 ISOTOPES, mAXImilm YIELD FRC P,	179
REACTION RATES	 UK-W 7090 F2	 RS	 N t ban, W-OSN OUTPU T T APE EDIT	 133
REACTION RATES FROM 2-0 FLUX SETS	 GFSV HE00 r 4	 PS A CT C I TRIAL, 3-C	 585
RFACTICN X-SECTIONS BNL 6600 F4	 As p	 A II T HESSH, STATISTICAL MODEL 	 504
TFACTIVITY AND POwE rT DISTAIBU T I r N	 CDC	 3E00	 F61	 PSPP	 T C $ Pt APE, 3-0	 167
REACTIVITY ANO P OWER DISTRIOUTION	 mSS	 360 F4	 RS P CT C S FLAPF. 3-n	 167
REACTIVITY AND POWER DIST P IPUTION	 NEC	 635 F4	 ASP	 TCSFLAPE, 3-0	 167
REAP, RESOLVED RES0NANCE FAITHEAmAl X-SEC T IONS NFC	 635 F4	 FS 0	 T 8 S	 257
RECCIL ATC m SPECTRA ENCF/P NITA oRNL 360 F4	 PSP	 TESRIcE, PRIMARY	 453
RECTANGULAR MAGNETIC NETWCPP SCLUTION 	 BAAL 66008 F 4	 Ps P	 T I t MANE I,	 412
REDUCTICN	 ANL	 3600 F61	 AlsFR	 n S COIN(, CCINCIDENCE CruK T IAG DATA	 248
REDUx, REACTOR FLUCTUATICN FXPFATMEAT ANALYSIS BAAL 6600 F4 	 FS P	 T 0 $	 425
gr FUFL	 GOB 7044 F4	 ASP	 TOSGARGCYLE, FUEL CYCLE ANALYSIS PARTIAL 	 260
AEFUELING HISTO R Y LASL 6600 r 4	 ASP	 TOSPHFNIA, 2r 1TF P uSley ARANHA,	454
REGIONAL R ADIOLOGICAL EFFECTS AKALvSIS HEEL 1108 F.SL RS P XCT A S HERMES, 	 527
REICM-MCCAE RESOLVED REGION X-SECTIONS RNL 6600 F4	 RS P	 A t R5881,	 492
RFLAP3, R EACTOR BLJNJOWN - EXCU R SION ANALYSIS	 ANC	 360 F4	 ASRP ACT G s	 3E5
RFLAP3, REACTOR BLOWDOWN - EXCURSICN ANALYSIS ANC 1108 F4 	 psp	 TGS	 369
AELAP1, R EACTOR BLOWOOWN - Fxcursi n N ANALYSIS ANC 6600 F4	 RS A	 T G $	 169
RELATION GEC	 635 F4	 ASAP	 C $ CCS, NEUTPCN FLUX-1051 ,07ER ACTIVITY	 423
R ELEASE 9RNL 360 F4	 ASPCGSSTEFEG, ANAIYSIS CF AwPE R W A GASEOUS	 563
R ELEASE E O rSE	 PGE	 360 F4	 PS A CT G $ EMERALD, AMP PLANT RACIATICN 	 546
RELEASE ANALYSIS 8CL 6400 F4 	 RS P	 G S FAC R 12, Lnce FISSION PRODUCT	 500
R ELEASE GGA 1108 F4	 A8 P	 P 8 FREVAP6, HTGF METALLIC FI F SEch oRreucT	 101
RELEASE SIMULATION BAPL 6600 F4 	 RS P	 T I $ PUBLI, FUEL SWELLING E GAS	 468
R	 0 $ AEL01,E LIABILITY FOR A SINGLE FAILURE m CDE	 PAPL 6600 F4	 Pc 0	 467

R ELCAC-FEVE A , 1-0 FEW-G P rIE FOSION DEPLETION	 GrA 7044 F 4	 PSP	 TOS	 721
9E101, RELIABILITY FOR A SINGLE FAILURE m CCE	 BAAL 6600 04	 PS P	 P 5	 457

R EITTE JOB ENTRY SYSTEM	 ANC	 3E0 PAL	 ASR	 T A S NATS-RJ r , CS/360 MAT	 519
REMCTE WO R KSTATION P MG	 ANL	 360 FoASm RSB	 CT P $ WSP-HASP/DOS, DOS-MET	 541
REVIVAL SCI 6400 F4	 RS P	 G s 8112 68, m 1R48, CCNTAINMENT SYSTEM IODINE 	 459
R EMOVAL X-SFCS RAPL 6600 F4 	 RS	 T B S 90807, 2-0 DIFFUSION ARS ,RPTICN	 280

REP °, THERMAL-HYDRAULIC WATER REACTOR CESICN 	 8KM 1108 F5	 PS 0	 THS	 4E3
RES END,AOLER, ENDF/B RESONANCE ASECTIrN CODES EINL 66006 F4	 RSO	 TAs	 465
R ESCLUTICK CF GAMMA RAY SPEC TRA	ORNL 3t0 F 4	 AS P	 r S ALPHA-m,	 413
R ESOLVED MULTILEVEL B-W X-SEC CALCPNL 6600 F4	 PS A	 A S SiGrLoT,	 377

8F SCIVE0 R E GION RESONANCE INTEGR A L CALC	 006 7050 Fm r AP ESP	 T A S LUT,	 41
R ESCLVED R EGION X-SECTIONS PNL 6600 F4 	 PS A	 A S FAM01, REICH-MOOPE 	 452
R ESOLVED RESONANCE EPITHER m AL x-S P CTIrNS NE0	 635 F4	 FSP	 TPIREAX,	 257

$R ESOLVEC RESCNANCE INTEG RA L CALCULATION BM	 200C r 4	 PS	 A	 STRIP,	 305
RE S0LVE0 RESONANCE x-SEC T ION CAL(	 NEC 2000 P2	 PS A	 A S coRIE,	 1•7
R EScNANCE A R SORRTION, CELL	 ANL	 3600 F36	 RSPPXTBSPAPPLE,MLI8,FLAT,	 281
R ESCNANCE DATA JILL 360 F4	 RS A	 A $ COOILLI, LEAS T SQUA R ES ANALYSIS	 347
R ESONANCE EPITHERMAL X-SECTIONS NED	 635 F4	 ASP	 TPSREAX, RESOLVED	 257
R ESCNANCE INTEGRAL CALC	 GGA 7090 Fo. FAP RSR	 I A S ZUT, RESOLVED REGICN	 41

R ESCNANCE INTEGRAL C4LC GGA 7090 Fo . FAA ASP	 T A S TUZ, UNRESOLVED REGION	 42
R ESONANCE INTEGRAL CALC H OMOGENEOUS ANL 3600 F36	 PSBP	 A $ MISH- M ASH,	 214
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RESoNANCE
	 AZ

RESONANCE INTEGRAL CALC 2- P EG CELL ANL	 3600 F35	 RSBRATB$PIEF-RAFF,	 213
IFSENANCE INTEGRAL CALCULATI O N Pw	 2000 F4	 PS	 A 1 STAIR, R ESOLVED	 305
RESCNANCE INTEGRAL HEX CELL	 P APL 6600 F+Asc RSAATR$ PES02,RESOO,DBE1,	 2P5
RESONANCE INTEGRAL X-SECTION CA1C 	 Al	 7090 E 2	 RS PL T A s ARES2,	 89
RFSCNANCF INTEGRAL A-SECT ION CALC 	 Al	 7094 r +MAP RS P LA T A $ TA IX1,	 20g
RESONANCE INTEGRAL X-SECTICN (ALE	 rrc	 1604 F63	 RS PL	 I A $ A P ES2,	 PS
RESONANCE INTEGRAL X-SECTIoN GALE 	 NE') 2000 F2	 RS P	 A t RAPTURE,	 176
RESCKANCF INTEGRALS A-SECS	 pARL 6600 F4	 RS A	 T A $ PUN1, unRESCLVED	 359
RESONANCE k EASuREMENTS	 GGA 11OR F4	 Rs R	 T A $ TOCAsi, ANALYSIS OF	 410
RESONANCE OVERLAP AND LATTICE EFF r CTS	 GGA 7044 F+mA p Rs p	TRsGARCL,	 219
RESONANCE CVERLAP AND LATTICE EFFECTS 	 LER 7094	 +PAP AS p	 r R $ GAROL,	 219
RESONANCE PARAMETER CALC 	 EmEA 360 54	 RS A	 A $ PSEUCC, STA T ISTICAL	 292
RESENANCE PARAMETER CALC 	 GGA	 1108 F4	 RS A	 A $ PSEUDO, STATISTICAL	 292
RESONANCE PARAMETERS wANL 7094 E 2	 AS P	 A 1 EXT, X-SECTIONS F R O M B-L4	 238
RES E/NANCE THEORY XSEC CALC KARL 6600 F4 	 RS P	 A $ MULTI, muLTI-LEvEL

	

I MAT E , RESOLVED	
535

ARESONANCE x-SECTION DALE 	 NEC 2000 E 2	 RS A	 177
R E SONANCE X-SECTION CALC	 GGA 1108 F4	 PS P	 A $ GANc y , IINR E SOLVED	 341
RESCNANCE ASEC PROBABILITY TAPLES Al 	 160 E +BAL Rs p CT B $ u39, UNRESOL	 553
REscNANCE %SECTION C.IDES RN1 	 6600R F4	 Rs p	 r A $ RESEND,ADLF P , ENDE/S	 465
RESONANC E S Al	 360 F4	 PS ALA I B $ AIL R CE, x-SECTICN CALC ELAS T IC SCAT	 147
AFSCNANCES Al	 7094 F+FAR PS AL T R $ AlLm0F, x-SECTION CALC ELASTIC SCAT 	 147
RESONANCES RAPL 6600 54	 RS P	 A $ cRAm p , R- k PARAMETERS PIE UN RE SOLVED	 47C
RESOURCE ALLOCATION PROJECT PLANNING mLMO 360 F+E+A RSBP	 I m $ RALCATPH,	 603
REs p CND, DISSIMILAR MEDIA TLE CrARECTIoN CALC AI360 F4 	 Ps p	 T 0 s	 566
RESPONSE ANC	 360 F+SAL A ssP ET G $ CONTE m PT-LT/022, PRESSURE-TE M PERATURE	 433
RFSPCNSE LOCA	 ANC	 360 E 4	 Rs9PATGsTHETAI-11, FUEL ROD THERMAL 	 512
RESPONSE OF ELASTIC STRUCTURES BAAL 6600 E4 	 0S A	 T 1 S FUGIT, ny NAmIC	 537
RESPONSE TO EXCURSION ANL	 360 E4	 PS P CT F 1 RExCr-H, 2-r H y DECny NAm	 550
REsCO,DRFI, RESONANCE INTEGRAL HEX CELL 	 p AAL 6600 F•asc IRSRATBSRES02,	 2E5

REs02,RESQ0,08F1, RESONANCE INT e G R AL HEX CELL BARL 6600 F+ASC ASPATS8 	 2P5
RETRIEVAL SLA 1108 F+BAL RSRA	 T m t SPIRAL, FULL-TEAT STORAGE, SEARCH C	 607
RETRIEVAL F A cm SCISRS X-SECTTcN TARE	 GGA 7044 E+mAR RSFA	 m $ UNPACK,	 2C5
RETRIEVAL, AND DISPLAY	 rp	 360 F+BAL S	 I m $ JOSHUA, DATA STORAGE,	 490
R EVISED-GAD, FUEL CYCLE ANALYSIS w/ P EFUELINC	 GCA 7044 F4	 RSA	 TDS	 223
REVOLUTION	 (API 6600C E 4	 Rs p	 T I S SOR3, STRESS ANALYSIS SHELLS CF 	 PO
REACO-H, 2-0 H y DRoD y NAm RESPONSE TO EXCURSION ALL 	 360 F4	 RS P CT F $	 550
RF1 3600 F36	 Rs p	 G $ CISPER, AEROSOL PARTICLE TRANSPOR T STUDY	 554
RFC 66C0 r +Com RS A	 T C 1 KENO?, mCNTE CARLc muLTTGIRCuP CRITICALI T Y CODE	 450
RICE, PRIMARY RECOIL ATO M SP E CTRA ENDF/B DATA ()RAIL	 360 E4	 ps P	 T B $	 453
RiFF-RAFF, RESONANCE INT E GRAL CALC 2-PEG CELL ANL 3600 F36 	 PSBR x I B $	 213
R IGEL, ENDF/13 v3 DATA PROCESSING CODE	 ANL	 360 F4	 ps	 r m s	 571
RIGEL,PLCTER,... ENDF/P v2 p RoC PNL 660CB F4	 PS	 I m $ C P ECT,CHECKER,	 475
RIGE13, END E /B v3,v4 PROCESSING crcEs	 AKL 6600 F4	 RS	 T m s CHECK3,	 571
RIFE SNA P GEOMETRY	 Al	 7090 F2	 RS	 J $ SCARI, SCATTER FACm A	 111
Roo BUNDLE	 NED	 635 F4	 RSP	 TH1vELvET2, TURBULENT FLOW IN LMFBR	 458
ROD BUNDLE CHE DATA ANALYSIS	 ANC	 360 F4	 PS PL CT m $ FA IREST, LOCA	 518
Roc BUNDLE THERMAL-HYDRAULIC ANALYSIS SNw	 360C F4	 Rs p	 T H $ COBRA3C,	 432
ROD BUNDLE THERMAL-HYDRAULIC ANALYSIS SNw 1108C F4 	 RS A	 T H $ CORRA3C,	 432
ROC BUNDLE THERMAL-HYDRAULIC ANALYSIS BNw 6600C F4 	 Asp	 THACORRA3C,	 432
RcC CLAD STRAIN C PELLET C R ACKING PAPL 6600 E4	 RS P	 I S STRIPE, FUEL	 570
ROD STRESS C DEFORMATION	 BAAL 6600 F4	 ASP	 TisryGRO3, OXIDE FUEL	 449
Roc THERMAL RESPuNSE LOCA 	 ANC	 360 E4	 ASAP x T G $ THETAI-R, FUEL	 512
ROOTS OF A POLYNOMIAL 	 KARL 6600 F4	 RS P	 p s ROPE, FINDING	 444
ROPE, FINDING ROOTS OF A POLYNOMIAL	 KARL 6600 F4	 RS 13	p s	 444
RsAr., RADIOLOGICAL SAFETY ANALYSIS PROGRAM	 ANC	 360 F4	 ASAP CT G S	 265
4TH	 wANL 7094 54	 RSPATCsvARI-CUIR3, 2-C MULTI-DR DIFFUSION x y PZ	 264
5TH LASL 7600 F4	 RSP	 TC$TwoTRAN-ANyLN, 2—r PARTICLE TRANSPCAT AY RZ 	 573
RTHETA LASL 360B E4 	 Rs p CT C $ TwCTRAN2, 2-0 MULTI-OP TRANSPORT re RZ	 358
RTHETA LASL 660075 F4	 RsP	 1csTwCTRAN2, 2-0 MULTI-O p TRANSPORT A y RZ	 358

RTHETA LASL 76008 F4	 RSA	 TC$TwoTRAN2, 2-0 MULTI-GP TRANSPORT AY RZ	 358
RTHETA GEO m ETR y FiNw 1108 F4	 RS p	 C 1 PERT4, 2-0 PERTURBATION AY RZ	 304
RUPTURE GGA 7044 F4	 Rs	 AIGSPRECON, HTGR CCNTAINMENT PRESSURE POST	 228
AZ p w	 1604 563	 RSP	 1 C4FORTRAN ICC, 2-0 MULTI-DR SN APPROXIMATION	 161
RZ GEOMETRY	 GGA 7090 F+FAR PSBR	 T D s DOB, 2-0 FEW-GP DIFFUSION SuRNu p	99
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RI	 SCOPE2.0

82 GEO M ETRY LRL	 709 12	 PS	 C 1 F I R N, 2-D FEw-GP S4 A PPP CXImATION	 7
AZ GEOMETRY GGA 1108 EmSAL P SP	 TOSGAmPLE5, 2-0 MULTI-OP DIF F USION XY	 222
AZ CE Dm ETRY GGA 7044 EsMAP PSpi,	T C S GA m BLE4, 2-0 MLLTI-GP OIFFUSICN XY	 227
AZ GGA 1108 Fm641 RSP	 1ns91102, 2-C mULTIGADUP DIFFUSIONCSURNUP XY, 	 438
92 8TH	 WANL 7094 F4	 FSPXTCSVARI-CUIR3, 2-C MUL T I-CP DIFFUSION XY	 264
,12 8TH LASL 7600 F4	 RSP	 TCSTWOTRAN-PNVW, 2-0 P ARTICLE TRANSPORT XY	 573
92 PTHETA LASL 3604 F4 	 RS P CT C $ TWOT R AN2, 2-C MULTI-GP TRANSPORT XY	 358
82 RTPFTA LASL 66001 14 	 RS P	 T C $ TRIOTP6N2, 2-0 MLLTI-GP TRANSPORT XV	 358
T2 RTHETA LASL 76008 F4	 ASP	 1CSTWOTRAN2, 2-0 MULTI-GP TRANSPORT XY	 358
Rl RTHETA GEOMETRY 1INw 1108 F4	 PS P	 C $ PERT4, 2-C PERTu AR ATION XY	 304
8101, SPACE-INDEPENDENT KIN E TICS KO( OPTIONS	 ANL	 3t0 14	 PS P	 E S	 255
R101, SPACE-INPEPFNDENT KINETICS KU CPTICKS 	 ANL 3600 163	 ASR	 E S	 255
9101, SP4CF-IVDEPENOt1IT KINFTICS MEX OPTICNS 	 MANI 7054 r4	 RS 0	 E 1	 255
0 102, SPACF-INDEPEN9ENT INVCRSE KINETICS CALC 	 ANL	 3t0 64	 PS P	 F 5	 1E8
4102, SPACE-INDEPENDENT INVEASE KINETICS CALC	 ANL 3600 E 63	 RSAP	 E S	 168
9 102, SPAC E -INOEPENNENT INVEASE KINETICS CALC WAAL 70S4 14	 Rs	 E S	 168
1153, PARAmFTRIC SITE REOUIPE m ENT STUCY	 ANL	 3t00 163	 ASPIA	 T G $	 172
S-WAVE NEUTRON X-SECTION CtIOLLATICK	 RAPL 6600 F4	 PS P	 ;At SL07;	 3c9

P5 
p

5800 0 4, DISCRETE-ELEMENT ANALYSIS THIN S H ELLS MIT	 360 14	 402
SAFE PAO:RAPS	 GGA 1108 F4	 RS P	 1 $ CP^WPK, GFIC CENERATION FoR 	 256
SAFE-AXISY m , STRESS ANALYSIS AxISYmmETIRIC LOAD GCA 7044 14	 PS P	 T I $	 251
SAFE-CRACK, VISCOELASTIC ANALYSIS CF CONCRE T C GrA	 1108 r 5	 FSP	 ITS	 451
SAFE-CRE F P, VISCOELASTIC AN(LY s IS CONC R ETE P S 0	 I S	 300G CA 1108 E4
SA E F-PC P S, STRESS AAALTSIs AxIS y mm r TPIC Inv)	 GGA	 7044 14	 PSFIP CT I S	 250
SAFE-PLANE, PLANE STRESS ANALYSIS, 2-0 8CCIFS 	 811 6600 14	 PSP	 111	 252
SAFE-PLANE, PLANE STRESS ANALr c iS. 2-n kn OIES GAA 1108 14	 PS P	 I S	 252
SA F E-SPELL, STRESS ANALYSIS 1$-IN SPELLS $	2s3GrA	 1108 14	 RS P	 I
SA F F-20, P L A NE F. AXISY M M F TRIC STPFSS ANALYSIS GCA 1108 	 14	 IS P	 I 8	 379
SAFE-In, 3-C CCMPOSITE STALTTUR E ST A FSS STLEIY GCA	 1108 64	 PS P	 T I S	 132
SA F E-30, 3-" COMPOSITE sTAorTNRE STRESS STUDY ORAL 	 310 1.881. PS P	 T I S	 132
SA F ETY ANALYSIS PR GRAM	 ANC	 360 14	 RSRP CT C $ F'S AC, FACIOLOGICAI	 265
SAIL, 1-11 I-GP SN APPROXI m ATI	 SLAP CF9 m FT R Y	 Al	 7050 12	 PS P	 ll s	 52
58I1, 1-1 1-OP S1 APPPCSi m A T IC K StA8 cFcmFTPy	 CPC 1604 163	 ps o	 8 $	 52
SAMPLING STUDY	 0APL 6600 14	 PS P	 1 n $ PETTY, EATRAINF D PAP TICLES	 545
5851A, FAST REGCTJR POWE R A N C FLOW TRANSIENTS Alt	 360 T4	 DS P	 T F $	 400
SAS1A, E AST REACTOR POwEA AND FLrw TAANSIENTS All 6600 14	 ASP	 TFS	 400
5ATURATP1 1l1DwOUWN2, 3LDW/Dn WN ANALYSIS 1911	 KF	 7054 F4-'AP ASS P	T G 1	 700
SCARF2, SCATTEK FkoH pAJIATo p FINS SNAP CFCm	 Al	 s7090 17	 PS	 J 5	 110
SCA P I, SCATTER Fk04 A RI N G SNAP C1O m ETRY	 Al	 7090 r 2	 PS	 J t	 111
SCAT KE A NFLS	 OR	 360	 0 CC	 R	 LX T 2 S TF-FP m aS LISFAR y , 10-GP FAIF/S	 54:.
SCAT RFSINANCES 4I360	 14	 05 PIP T P 4 AIIL m rE, X-SECTION (AI( ELASTIC	 147
SCAT RFS)NANCES Al 	 7094 6m1A0 p c PL	 T 0 S AILPCE. X-SEC T IC A CALC ELASTIC	 147
SCAT x-5C	 1N1 6600	 E4	 PC P	 A 4 SES E IT, DIFERAr T ION mC0F1 ELASTIC	 524
S CAT X-S E C T ION n;ALC mOJE R A TrA GCA	 1108 E4	 RS F	 A 4 GAK F R, TNFLASTIC	 785

SCAT X-S 4 CTI9NS HEX LATTIC r	GGA	 110 P	14	 125	 li I HEASCAT, ELASTIC	 21

SCATTER E ROm A 41 N, SNAP CEOm pTp m	 AI	 7090 12	 PF	
j14,CA:::	

111

SCATT E P 1 8 : 3 .6RAOIAT0 R FINS SNA P 1 108	 AI	 70	 3 4E 0 r 2	 RS	 110
cCATT F PING CDC	 1504	 163	 PC P	 A I mAFEVEE, H4USF 0 - 1 1S HIA C H IN E LASTIC	 14

SCATT s PING CALC	 ANL	 160 E A	 DS P ET • 1 mS(AT, 5 L ,m NENTRON MUL T IPLE	 515

SCATT ERING r!..YSTALLINE AATE P I A LS 11S1 66CG F4	 PSP	 TASTCR, 161E8m81	 360

SE ATTERINC DATA DP360 F4	 PS P SCT a 4 F1ANC52171-1I, FNOF/P THERm/1 	 388
r p m. 360 F4i C A TTE P ING FO=im FACTDRS	 RS 1	 T A 4 tTMFAA4, INFIASTIC	 417

S C AT T E RING KERN11 CALC	 crA	 7090 F2	 85	 T A S S1 1.. I T . rPVSTALLiKF	 56
38

SCATTERING (Am: o.A1C	 3,0,	 110 0	F4	 0SFX	 AfrAPeF, 0164 pA N T INELASTIC	 5

SCATTERING 14.1 CALCILATIrNAAA 	 1108 E4	 Fc P	 A 5 CASK E T, THF0m81

	

A I F IANGF1,	 747
261

SCATTERING LAm., X-511TILN CALCULATION c GA	 110 9	E 5	RS P
t

5 (45 (4111 1 140,ATTF R I4 PHISE-HIFT ANALY sIs OPAL 1604 163	 Pc p	 t P F G rY, ELASTIC	 334

SCA TT F RINC X-SEC CALC	 (API 6600 F4	 DS 0	 1 A $ JPIX1, CONPI E E- r HANNEL	 506

SCATTAIN1 0 10.5 ANC	 363 F4	 PC p C T W 4 M ACS LATTICE VI 4 RA T I0N N r UTPON	 574

Cr°"/E	 sA°L 64U0 F4	 p

	

Fs	 p s m	 4461ST, A MULTI')! 	 rPTImT/ATIC+

WISPS FND F /H u4APHI1 X-SIC rVAIJATIPN 9/ 	 360 1 m 1 81 RSS L CT PO 4 VCRE30	 375

S E ISRS x-sriTioN TAP,:	 AGA	 7044	 F.NAP (590	 . S UNPACK, AFT R I F V A L FPO m	7C6

ir IS P s X-S E "TIJ4 TA-'-S wANL 7CSA 05. EA P AsE01	 1 A S C P S, SC40 ,0 PLOTS 18(6'2 1 9
479

C COPE2.0 '7 ,-	 760J	 F4	 Rs	 I P $ .rr.Ei. D,:EIFIEC PETTIS FNvIDNDNTL Lie



1322

SCCPE3.2
	

SLAB

SCOPE3.2 CCC 66000 F+CJNI P S	 T P $ m ODEL, MCDIFIED BETTIS ENVIRNMKTL LIP	 478
SCOPF3.3 Cm" 66000 F+COM PS	 T P $ mCCEL, MCCIFIEC PETTIS ENVIPNmNTL LIP 	 478
SCIPF3, SCISRS ENDF/3 GRAPHIC X-SC EVALUATION AI 	 360 FOIAL PS I; 1 CT M $	 375
504020 PLCTS FROM SCIS RS x-s p utriN TA P ES wANL 7054 F+PAP rSBPL T N $ C P S,	 239
SC4020 PLOTS FROM A-SECTION TAPES	 GCA 7044 F+SPS PSEP	 T N $ CROSSPLOT,	 2C7
SE A L SHELL, SHELL STRESS ANALYSIS AxIS y m LOAD hTsC 66C08 F4	 PS 0	 7 1 $	 282
SEALSHELL2, SHELL STRESS ANALYSIS AXISY N1 LEAD SARI 6600 F4	 PS P	 T I $	 282
SEALSHELL2, SHELL STRESS ANALYSIS AXISY m LEAD SP	 360 F4	 PSP	 TIt	 282
SEARCH	 GGA 1108 F4	 PS P	 T C t GASP?, 1-C BUPNUP PCWER DIST R IBUTICN	 319
SEARCH GGA 7044 F4	 Rsp	 1CSGASP2, 1-0 FEW-GP CIFFUSION POwFP 01ST 	 220
SEARCH E RETRIEVAL SLA	 1108 FOIAL D SB D	T m S SPIRAL, FULL-TEX T S T O R AGE,	 607
SFCTICKS	 LASL 6600 F4	 RS P	 N $ LARCA, FLUX-WEIGHTING nr DTF4 C R ESS	 409
SERVICE R1UTINE5	 ANL 3600 36F	 PSEIP	 T m $ mERMC2,MAGIC, m r t. *2 LIPRARY	 472
SERVICE ROUTINES ENOF TAPES	 PNL	 7090 F+FA D RS P	 T M $ DESP, DATA P ILE	 236
SFTS	 GESV H600 F4	 PS P CT C $ TRIAL, 3-C REACTION RATES FROM 2-n FLUX	 585
SETS	 LASL 6600 BCD	 R	 LX T Z S LASL XSEC SETS, SN 18- 24- AND 25-GROUP	 532
SETS, SA 18- 24- AND 25-G R OU P SETS	 LASL f(OC p rr	 R	 LX T 2 $ LASL %SEC	 532
SHAPE CALCULATION ORNL 7090 F2 	 PS	 4 $ LYNNE, wCOPS-SAXON POTENTIAL 	 381
SHEET PP PACKAGE	 KAPL 6E00 F+Asr RSP	 TPSDCGGY, DESK CALCuLA T T p FORM	 428
SHELL BUCKLING COLLAPSE ANALYSIS 	 RAPL 6600 r 4	 PS P	 T I $ PUSHL, CYL	 481
SHELL STRESS ANALYSIS AxISY m LEAD PAPL 6600 F4	 PSP	 TI$SFALSFELL2,	 282
SHELL STRESS ANALYSIS AxISY m LOAD SP	 760 14	 RS P	 T I $ SEALSHELL2,	 282
SHELL STRESS ANALYSIS AxISY m I.CAD wTSC 66008 F4	 RS P	 T I $ SEAL SHELL,	 282

SHELL 3-0 STRUCTURAL ANALYSIS 	 GGA	 110E F5	 RSP	 TISSHELL5, THIN	 452
SHELL, SHELL STkESS ANALYSIS AXISY m LOAD WTSC 66C04 F4	 rSp	 TTSSEAL	 2P2
SHELLS	 GGA 1108 F 4	 PS P	 I $ SAFE-SHELL, STPFSS ANALYSIS THIN	 253
SHELLS	 SLA 6600 P 4	 PS P	 T I $ SLanE-r, DYNAMIC ANALYSIS C c THIN	 581
SHELLS 117	 360 F4	 RS P	 T I $ SAPCP4, CISCPETE-FLCMENT ANALYSIS THIN	 402
SHELLS ri c DEVOLuT101	 KARL 6600C . 4	 PSI,	 1ISSOP3, STRFSS ANALYSIS	 PO
SHELLS, THIN SHELL 3-O STRucTu p AL ANALYSIS	 GGA	 1109 F5	 ps 0	 T 1 A	 452
SHIELD nEslr.N MULTIGROUP SLAP GEC m FTPY	 ANL	 3600 F63	 PSRPI	 7 J S M AC,	 143
SHIELD DESIGN MULTIGROOP SLA P GEO M ETRY	 FINN 7050 F2	 PSRFL T J A MAC,	 143
SHIELD EVALOATION CODE	 PAPL 6600P F4. ASC R S P	 T J $ SPAT'., A 1, 1NT-KERNEL	 462
SHIELD L.AKAGE	 AI	 7090 F7	 PS	 J t FAPSEIA, USE RATE FROM SNAP	 91
SHIELD WEIGHT uPTIMILATION nnsF TALC	 41	 7054 F+EAP PS P	 J t SHCE,	 197
SHIELDING CODE CAVITY GEC m CCA 110P F4	 RS P	 T J $ mvSTAT, VIEW FACTOR	 259
SHIFT X-S.C. & POLARIZATION TALC	 KAPL 660C P 4	 PSP	 16SPHASFR, PHASE	 507
SHLCG, DATA m ANAGEmENT, ErITINC, E A NALYSIS	 3API 6600 r 4	 PSP	 TMS	 557
SHOCK, SPACE POWER PLANT DESIGN O D TImIZATICN	 11	 7090	 12	 ps	 I $	 114
SHOE, SHIELD WEIGHT OPTIMIZATION D OSE CALr	 AI	 7054 F.FAP 1:, 5 P	 J $	 157
SIG P LCT, RESOLVED MULTILEVEL P -W X-SEC C A LCBNL 6600 F4	 MS P	 A f	 377
SIMPLE', T I M E-SHARING PROG R A MM ING LANGUAGE	 KARL 6600 F+ASC D S	 P 8	 442
SI M ULATION	 RAPL 6600 F4	 RS P	 T G $ P LASH4, FULLY-I mP LIr:IT TRANSIENT	 44P
SI M ULATION BAPL 6600 F4	 ASP	 TIIPUPL1, FUEL SWELLINCCGAS P FLFASE	 468
SIMULATI1N o F REACT q A DYNAMICS	 Al	 36C F+SAL RS P	 T F t AIRCS2A,	 326
SIMuLATTCN CF kEACTQR c p r! r2P	 360 F4	 RS P	 G f INTEGONSPEr, m ARKCld	 5S0
SINGLE FAILURA MODE	 BAPL 6600 F4	 AS F	 r 8 PFLOI, D FLIA P II I T Y P nR A	 457
SINCLF SOU R CE ANL	 GETS	 F	 P	 P S PL F TNS, ISCPLE T H-AR . A TALC FRC',	591
SINGLF-CHAKNEL SPACC-T141 SYNTF F SI s	RAFL 6600 F4	 RS P	 F t STIN T ?,	 3E9
SITF PEOlI p t, MENT STUDY	 ANL	 3600 F63	 RSPP	 7 G i 8153, p ARAmETPIC	 172
SITE RFCJIRPMENT STUDY 	 AT360 F4	 Rs P	 T G $ AISITP2, PA P A m FTRIC	 172
SITE PPOUIRPMENT STUOY AT	 7054	 r +rAr Ps P	 T G $ AISITE?, PARAmFTRIC	 172

rSIZZLE, I-C MULTIGROU	 360 14	 RsAp x T	 8P DIFFUSION QFPLFTIoN	 AT	 58
SIZZLF, 1-0 rULT1i,ROuP DIF T u	 Al7090 1 2	 PS L	 T otSfrn rF p LFTIra	 ce
517711, 1-0 MULTIGkuuP DI FF U S I O N D PD I F TIoN	 CCC 1604	 163	 PS L T 0 5	 58
;LA	 360 COBOL RSBP CT M s nFrom, AVE OP PURCHASE VERSLS LEASE ANALYSIS	 5r9
CIA	 110 s CJBUL RS P	 m S P . CC m , AFC CF PU R C6ASF VE D SUS LEASF ANALYSIS	 5e9
sLA	 1101 r +BAL RSP	 T m $ S P IRAL, FULL-TEXT S TO RAGE, SEARCH E RF T PIFVAL	 607
SIX 6601 F4	 RS P	 P A F P F,FRFC, E P RO 9 & f0 v PLEMFNT ,t0 Y FPPPP P UNCTICN	 601
SIX 6600 P 4	 RS P	 P $ PJFTP, 20 CCATOUR PICTS & a p rA CaLruLATION	 578
SLA	 660)	 84	 RS P	 V 1. 'FEA R S, LA P LACE 7-cIL8TION IS c TFCPIC P IELFCTRICS	 577
SLA	 6601 14	 AS P	 T I 8 SLAO F -r, Cy na m iC ANALYSIS OF It-IN S pF LLS	 581
Sims CO:	 1604 863	 KS',	 TCtFOUIPOIsE34, 7- , 2-GP FI P FUSICN CYLINDER	 87
SLAB C P NL 7090	 62	 RSP	 1ESEQUI1'CISF3A, 2-r 2-GPri g FusTcN CYLINDE R	P7
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SL A n	SNAP

SLA P ANC S P -I CRE Gi'_14 SN TPeNS Pr PT	 ant.	 16u0	 F 1 6	 RS P xC T C s TF s S, 1-9
SLAP CYL	 UmAL 749J F 2	 PSP	 TrscJuIPcISc3, 2-0 2-GPOu o otcPuSICN
sLAR CYL S oHf r. ,	 3,40	 1107	 c 4	 PSP	 Tc51-F^4, 1-C vuLTi-c o nirFIIS ION
SLAP r yt S^Hc ,c	11	 /000 1 .4 1 AP PS L	 TCSFAI . , 1-0 mULTI-GP rIFFUSICK
St A° CYL SPHERE	 AI	 7000	 F•FAP 1 1. Pt	 I r 1 A 1 m 6, 1-0 m UlTI-n 0 9IFFLISIrk

SL AP CYL SPIIFkF	 COC	 1604	 F61	 PC PL	 T r * ATP. , 1-C 111111-c o r IF 11 6 ICA
SL A P rYI SOPERF	 CDC	 1604 161	 PS PIP I C S FA1 .4 , I-D eULT1-C R nIT5LISICS
5l6 0 0, 1 SPHE q F	 OSUC	 37C r 4	 PS PL CT C t AI m 6, 1-C MULTI-n P C11111SICN
SLA P CYL SPHERE At	 7090 F+FAP 0 S L	 TCsui r FP, I-D MULTI-n o rtFr,mcp,
SL A P CYL SPHtu F	AAL	 3,011	 136	 P5PxTCIAAri-1, I-D m ut T I-n o I' IFF.JSIcN
SLA P r YL S P /I F.0-	 Po,0 6500 14	 1S PEX T C s 0 7 C H1. I-C fRATI-G 0 r1110SICN
;IA° r y t sPrERE P4	 1604 1fG1 FS P	 C S Mnr c h, I-C LLTT-G P SA APPPCX
SLAP rYL S P,1 1RE OK-4 7090 5 2	 PSP	 Trlw-15N, 1-C m uLTI-n P 1 N APPPrx
SLA P CYL S PH ERE 13-6(	 360 14	 PS P	 T ( $ F AI mr S, I-C m ULTI-no nTFFAIrA
SL AP C y 1IA7k (DC 1604	 F63	 ps P	 T C I 7C1Re pol, 2-0 FF$,-GRnu o riFFusIrP
SLAR r y LIN17k CKNL 7090 F2	 PS P	 7 ' S 200cAnr, 2-r FFw-CPou o rIFFAS11,
SL A P CYLIN111 S D HLLF	 AE R	 360 c 4	 .5 1	 TCSFIR 1 5, 1-fl 11GE-F:111951EN
St4R rylIAPFR SPH Ew E Al	 7091 F 7	PSP	 TC4FrG, 1- P FEW-G 0 ^1FFuSICN
SLA P CYIIN111 SPHERE BC	 62R 14	 Ps	 T C $ Frn, 1-r FFM-6P rf1cU5ICN
SL AP CYLIA.7FR SPHERE COC	 1604 161	 PSP	 TCIFOG, 1- r FEh-G 0 rIFFUSIrn
c LAR :AMAA- P AY TRANSPTIT	 PAPt 6600 14	 pc D	 T J / m07 56 ,L FTo , 1-0
SLAP CE"4 P PCO 7050 12	 PS P	 r 1 '1ST, 1-r F Fw-GP Sr rru o L F SA APPPrX
SLAP ;FE . CT P Y	 Al	 7090	 F7	 OS P	 J I C,FA C E1, GAmAA-PAX ATT1NUATI(N
SLAB -, 1r1R1 T P Y	 ANL	 3600 1 4 3	 PSPPL T J $ mar, SHIFLD CFSIGN MULTIGPCUP
SLAP CFC R ETRY	 nw 73 9 0 F7	 PSPPL T J S MA C , SHIFLC rrstrA oucTIGRrvp
q.As GE(74 c TR y 	 Cur	 1604 161	 PS P	 J $ :FAC IA. CAmPA-FAY ATTCNUAT/Ck
SLAP GSOIST R Y AI	 105) 1 2	 0S o	 P S 1A ll, I-C I-G r SA ApoorXIPATIPN
SL A P GEC ATT O Y	 RAPL 6600	 F4	 PCP	 1rIPE21, F FM-GP FISC P1T 1 rortAATcc
SLAB GEP1FTPY CDC	 1604	 F63	 PS P	 P $ SAIL, 1-r I-( 1 SN ApoprximATir$)
SLAP T P ANS P ORT WITH SLOWING 0.1 4/4.	 PAN_ CECC F4	 PS	 T r s mn64 q , 1-r
st.sm, cvL, SPH ANC	 360 14	 RSRP CT C 4 MlNA, I-D muiTIG 0 0u p rIpFUS/rA

SLAP, CP“, rYL GGA	 1103 Fr A AL PC 0	 T C 6 G A U2, 1-C P UL T IC P0U P PIcFlISICK

SLAGE- r , MANIC ANALYSIS OF TI-IN s i-FLLS	 S1A 6600 14	 cs o	 7 1 s

SLL 6600 14	 1S P	 r $ HFATPASH, GECPTTPICPI CAT* RF6T TP4 .1S P P9 STUCY
C1164 AFUTP .1N MULTI P LE SCATTERIN CAW	 AAt	 360 1 4	 pv P rT W c mscAT,

SLCi,inn 1EMN	 8APL 66U1 14	 os	 T C 1 M OC4P, 1-r1 m PM T P ANS P nRT WITH

SInwiNn-lowN ok-NSIT y cALr	 Al	 7094 F.FA1 PS Pi	 I P S TX(643, orYKT F CAPLP

SLCWIAC-'ON NPGS 360 14	 RSPXTF4 H015, STa` CHAST1( m OnFt O F 4FuTREA

siohisG-)nhN SPECTRuM, milITIGP (CKSTAKT c Frsw	 110P	 F4	 PE PLX T P 1 WPC. 3,

sowING-11w, SPECT .wm, muL T InP crinsTeNTs TVA	 360 14	 rS PLX T R $ 60163,
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SN A p PROx SLAP CYL 5 0H4 1	PM	 1604 LACI	 Ps 0	 C f 'CNA, I-P m11111-61°

CN 4PPOnX SLAB CYL SPHE R E UK-W 7C 1 C P 2	 RSP	 T(Sw-rSP, I-n mULTI-rp

SA A p PPrx SLAB GEC m PPCO 70 90 1 7	 PC P	 C 1 "1ST, I-1 FFw-n P SN (MEM

SN A P P p OxI m ATInN CYLIN.1R	 RBEr 7040 14	 QS c	 T C 1 TrP1f, I-C FFM-GP

SA APPRPXIRATION CYLINnEP	 PPCC 70 .0 E 2	 Pc, P	 T r s TOPIC, 1-n PEW-OP

SN A oPp oxI m ATIUN St Pm	 1604 F63	 PSP	 ICIF0RTPAm I CC, 2-0 muLTI-no

SN a op P ro xi m ATION SLAB GEOm c T py Al	 7050 F2	 RS P	 p 5 SAIL, 1-1 I-GP

St, APPPexImPTICN SLAB GFr Y PTFY CC(	 1604 F63	 PS P	 F S SAIL, 1-0 1-OP

SN A pPR OxI m ATIUN A y GE04	 enC 7090 F LU( P S91,	C 5 2Cx y , 2- r fifiLTI-GP

SA CCASTANTS FOR DAN (DC	 PW	 1604 F61	 PS P	 L $ S AX, cAlcuLa T icN CF

SA OCUPLF SA APPROX SLAP GFC . PPCP To go F2	 RS P	 C S MIS T , 1-n 55M-CP

SN R E R TUR R ATION CODE USING DT 1 4 FLuxFS	 LASL 6600 F4	 RS P	 A s reci,
SA ThErRy	 NEL	 635 14	 PSP	 1rsnoT20R, 7-0 mULTIn R OL P OI FF LSICN C

SN TRANSPORT	 ANL 3630 F36	 PS P XCT C 'A TESS, 1-r SLAP AND som c oF nErm

SK x-SFCTICN LIaRAR y TAPE PREPAPA T ION	 Pm	 1604 163	 FS	 L s rsPI,

SA X-SECTICA LIR14RY TAPE PPEPARATICN	 PM	 1604 F63	 PS	 L S 15P26,

SN IA- 24- AND 25-C;R1UP SFTS	 test_ 6600 PCO	 P	 LX T 7 S I A SI X5 1r SFTS$

SAAR CFn4	 Al	 7090 F2	 PS	 J 5 S(APF2, SCATTER F p cm p AntATro FINS

SNAP GEOMETRY	 AI	 7090 1 2	 PS	 J $ SCA P I, SCATTER FROM A RING

SNAP 0Eo m FTR y	AI	 7050 F2	 RS P	 J $ RATFA p , OCSF R8TF rALruLATICp

SNAP GECYSTRy	Al	 7090 12	 os	 E $ VW:WIN5/ 6A , I-PEGICN PINFTICS

SNAP GECoETRY AI	 7090 F 2	 RS	 J 5 °CPTI 0 E R , CCSF RATE CALCuLATICN
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SNA 0 KIN5/54	 SPECTRA

Ks	 F $	 122
05 P 	 TCt	 ?PR
IS P	 L C	 189
P S P	 T P $	 364
PS P	 G $	 521
PS P	 G $	 521

501)1101P111 FIRE I- & 2-C	 360	 P 4EIL ANALYSIS 4I	 RS P	 T G t SCF!PF2,	 555
SCDIU m -FIPI INTEKACTICN ANAIyCIS 	 ANL	 1(0 F 4	 PS P	 G S SCCCCL2,	 521
SnniuH-FLFL INTEPACTIIN ANALYSIS	 HFTL 110B	 E4	 G 4 srronL2,R S P	 521
SCCIu m-wATER REACTIO	 CENT 7600 54	 RS P	 T G $ CFPUC, STFA m PP V 5P ATr 0	 54P
SCFIRE2, SCDIUM POOL Elk!: 1- 1 2-CFLL ANALYSIS 41	 360 54	 PSP	 TGS	 55s
S0L1n C Ay STAL	 UM	 7090 PAD	 ASP	 C 6 50854, GA mmA-PAY P FCT cP PACTICN	 160
SFLIC PUFL TUBE BUNDLES L ACE 7094 1 2	 R59P	 H t 4XT1Lm, HEA T TPANSFEP	 183
SOLVER LLL 6600 F4	 PS P	 P A GAP, CRDIKA P Y CIFFF P FNTIAI PON SYSTE m 	552
SCPHISTI/7/5, MULTI-GP TPANSFPR C oPF FIFICNTS	 LPL	 70S0 4 4FA 0 P S P	 T B $	 160
SORSOR, o PESSUcE VE- sL STPFSS ANC FATIGUE	 NAP! 6600 F4	 P5	 T A	 351
SOP?, STRESS ANALYSIS SHELLS CF R7vT1u T I T N 	 KAPL 61000 14	 AS 0	 T [ $	 80
SOURCE	 OR	 709J m a r	 asp	 0 A BURP?, DFTECTrf EE F IcIFN E Y DISK	 165
SOURCE	 UM	 7090 m AD	 PSP	 C $ RUPPI, CETECTO r EF F ICIENCY eriNT	 164
SOURCE	 UM	 7090 m ar	 PSR	 n 4 8UPP3, DETESTCP EP P ICI r ACY PCINT	 166
SOURCE	 ANL SETS	 F	 P	 e 6 P I P TFS, ISOPLETH-ARCA (- Air. FrOM SINGLE	 551
SOuRCF BUTLnuP FACTOR CALC	 84PL 6600 FEASC RSP	 1 j4ASPIS, CAm m A RAY	 42C
SrueCF NITA	 NEL	 635 14	 PSP	 TOsExPN, ANALYSIS IF "Iii SF NFUTPCN	 258
SCUPCF DATA 4A315515	 CAFA 360 54	 AS P	 E 1 TRIFICC, P ULS PD rEUTPCN	 489
SPACE CI-O P T 31ST Flfl,-. T 	 ACC	 70S0 r2	 PS

	

 P c CANCCFF j., mr.rpATrp	 150
SPACE PCwEP PLANT DESIGN r P TI m IZATTnN	 Al	 7090 E 2	 RS	 I S CROCK,	 112
SPAC P POWER PLANT DESIGN OPTImTzATTrN	 Ai	 7090 F2	 PS	 I A SHOCK,	 114
SPACF-CF P FNCE,T X-SECTION GFAI P PA T ION	 GC	 635 14	 RSPP	 T . 4 G P GUSF,	 420
SPACE-IKDE PFNDENT INVEPSE KIN F TICS TALC	 ANL	 360 14	 Fc P	 F. $ P102,	 168
SPAr r-IN1FPPNOENT INVERSE KIN P TICS CALC	 AKL	 360C F63	 rSeP	 r 6 0 102,	 168

8	 PSPAC P-INCFP PNOINT INVERSE KiN F TIcs TALC	 WAIL 7054 14	 PS	 $	 102,

	

P f 0101,	
169

s p AC P-INDEPFNDINT KINETICS KFx r PT ICNS	 ANL	 360 F4	 FS P	 255
SPAC P -INO FP ENOENT KINETICS KFx OPTICS	 All	 360C F63	 FI681	 E S R 101,	 255
SPACE-IN1FPENDINT KINETICS (FR CDT IONS	 wANL 7094 F4	 PC P	 P t 0 101,	 255
SPACE-IN1F PP NOENT KIN,PTICS h/FFFreAcA	 AT	 7094	 F .RMAP RS P	 T F $ AIRns,	 163
SPACE-INDEP ENDENT KINETICS w/EEFORAcK 	 AFR	 360 14	 AS P	 F 8 8 15EK3,	 121
SPACE-INDEPFNDENT KINETICS W/FFFFPACK 	 Al	 7090 F2	 RS	 F 1 tI 8 EK3,	 121
SPACE-INDFPFNJENT KINETICS W/ 5 FF08ACK CIF	 1604 F63	 AS P	 F 8 A ,ReF3,	 121
SPACE-INDEPENDENT REACTO R k INFTICS	 GGA	 1108 F4	 PS P	 F A GAPOTKIN,

	

F S ANCON,	
317

	

Ifs P	 TS PACF-IN1FPP NDENT mEACTJ 0 KINETICS COOP All	 360 14	 486
SPACE-INDEPENDENT REACT1R KINETICS CODF LASL 6600 14 	 PS0	 TPSANCON,	 486
SPACE- T I M E DIFFUSION	 ANL	 360 14	 AS P	 K $ 1W 1001)', 2-D 2-GP	 338
SPACE-Till DIFFUSION FEE0BACK PA P E 6600 F4	 PSP	 TFITKIGL, 2-C 2-GP	 338
SP A CE-TIME CI PF USIUN FEEPP A CK FINE 6600 F4	 RSP	 TFINOAH, 1-0 CNE-G p 	405
P PACE-TIME DIFFUSION 3-,CM	 PAPL 6600 14	 Rs P	 T F 6 wI012, 1-0 2-GP	 274
sPACE-TIMF 1 1FFUSI1N 3-GEomGGA	 1101 14	 Ds D	 T F $ WIG!?, 1-0 2-GP	 274
SPACF-TI m F KINETICS	 3CL 6400 14	 PSP	 TrtADEP, I F AND 20 F FW-GPOUP	 454
SPACE-TIm s SYNTHESIS	 KAPL 6600 14	 PS P	 F $ 511513, SINGLE-CHANNEL	 3e5
SPAN4, A P INT-KERNEL SHIEL F EVALUATION CC° . 	'.APL 66008 F.A.S.( PS P	 T j $	 467
SPARTA, SPATIALLY-AVEkAGFO OCPPLER EFFECTS 	 NEC 2000 12	 PS P	 B 4	 178

	

SPATIAL F. C9MPOSITION-DEPE4C F NT x- sECS 0E59 635 P EG1 1 RS P X rT L S TOCwN,	 SOS
SeATI A 1 REACTOR KINETICS CrcE ANL 	 3E0 14	 AS PL CT F A 081. QUASISTATIC	 474
SPATIAL REACTOR KINETICS COCF ANL 3600 361

	

	 RS PL CT F S QX1, QUASISTATIC	 474
s p 4RTA,sSPATIALLY-AVERAGED DOPPLE R EF F ECTS	 NED 2003 F2	 RS P	 P	 178

SPATIALLY-OFPENDENT REACTOR KINFTICS	 Al	 360 F4	 FSP	 TrSTSN,	 309
SPATIALLY-CEPENDENT REACTOR KIN P TICS	 Al	 7094 F4PA AP P$P	 TFITSN,	 300
SPFC, T1 4 E- 1'F-FLIGHT DATA AN A LYSIS	 GEES 1108 15	 RSP	 TO$CAGE,BIRD,	 476
SPECIAL FUNCTIUN ROUTINES-Fl,K,E 	  ANL	 360 14	 PSPXTP$ FUNPACK,	 61C
SPECIAI P UNCTION 51)01I515-E1,K,F 	  ANL' 1108 55	 RSFIXTPSPUNPACK,	 610
SPECIAL PUKCTION ROUTINES-EI,K, P , 	  ANL	 6600 F4	 RSPXTPSEuNPACK,	 610
SPECTRA	 ORNL 360 14	 RS P	 C f ALPHA-m, P ESOLoTTON PP GAMMA RAY	 413
SPECT R A I MULTI-GP CONSTAN T S 	 ANC	 360 F4	 RS PL CT S t INCITE, THERMAL	 565
SPECTRA ANALYSIS	 KAPL 6600 F4	 RS	 T 0 8 GASPAN, COMPLEX GAm mA-RAY	 485
SPECTRA ANC GROUP-AVERAGED X-5!C TALC GG4 1108 14	 RSPX78$ GAF,GAF,	 316

SNAPKIN5/54,	 1-4EGIL:N	 KIKFTICS	 c NAP	 CFC m FTIPY AT 7090 12

SAART-1r,	 1-D MULTI-GP	 DISCPETF	 OkrINATP CAt AfI 3600 136
SNc,	 cALC0LATICA	 Cr'	 SN	 CCN c TANTS	 F fl P	 OSN Err PD. 1604 Ffl
SW: 0,	 NONLINEA(	 ALSPDRAIC	 F QN	 SCLA CuPvc PICT KAFL 6600 FfASC
SOCC P L2, 	 SCDIUM-FOEI	 INTF P ACTION	 ANALYSI c ANL 360 14
SnG0012,	 S ,olu ,l-FuEL	 INT Ep ACTICN	 ANALYSIS I-Fri 1108 14
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SPECTRA	 STATISTICAL

SPECTRA CAL	 ANC	 360 F4	 PS PLXCT P $ PHROG, MULTI-OP CONSTANT & FAST 	 520
SPEC TRA CALCULATION WITH DEPLETION	 JNC	 1108 F5	 PS LX T P $ LF0PAPr.	 279
SPEC TRA CALCULATION WITH DEPLETION	 WARD 360 F4	 RS PIP T R $ LECPARD,	 279
SPECTR A onDE EiNwu 1108 FNHAL RSP	 Tr$CSSLRN1P, LEAST SQUA R ES PHOTTIPEAK	 457
SPECT RA ENDF/8 DATA ORNL 360 F4	 PSP	 MAME, PPIMAPY PFCCIL ATrm 	 453
SPECT R A GE(LI)	 ANC	 360 F4	 PSPP XCT W $ GAU c S5, ANALYSIS OF GAm m A-FAY	 605
SPECTRA GGA 1108 EN. CiAL RS P	 I' r $ TOAD, P RCCFSSING OF ANALY2 5 R GAmmA-RAY	 333
SPECT RA GGA 1108 F4	 RS PLX T 8 S GGC4, MULTI-GP X-SECTIONS FAST TH E RmAL	 298
SPECT R A GGA 6600 F4	 PS L T P sGGC4, POLTI-GP x-SECTInNS FACT TH E R M AL	 298
SPECT R A (SUN 360 F4	 PS P	 n s CORGA 0 , UNFrIDING CF COMPLEX CA mm A-PAY	 390
SPEC T R A , PC CALCULATION IPPACTATEr MATE R IAL	 GEC 7090 FAP	 PSPPPT01	 422
SPECTRUM ANn x-SECTION CALCULATION NED 7094 F*FAP PSO	 TPSEPTINFRmOS,	 201
SPECTRUM CALC WITH BURNUP CYL LAT T ICE	 TVA	 360 F4	 RspPLeT R S LASER,	 249
SPECTRUM CALC WITH RURNUP CYL LATTICE 	 WaPC 7094 EtmAP Rs PLX T rt S LASEF,	 249
SPECTRU M MULTI-GP CONSTANT CALC ACC	 705C F.EAP PSPPLX I P $ AGN-cAm, FAST 	 204
SPECTRUM X-SECTION CALC 	 PNW	 11011 F5	 PS PLX T P $ P PT1, T HERMAL	 IRA
SPECTRU M X-SECTION CALC	 AI	 7090 E 2	 PS PL T P $ Fram, FACT NFuTPDN	 Si
SPECTRUM 8-SECT ION CALC	 ANL	 3600 F 63	 RS LX T p s CAmi, FAST KFuTRON	 33
SPECTRUM X-SECTION CALC	 CCC 1604 F63	 RS PL T R % FORM, E AST NEUTRON	 51
SPECTRUM X-SECTION CALC 	 CDC	 1604 F63	 RS PEP T P $ GAMI, FAST INFuTPCN 	 33
SP E CTRU M X-SECTION CALC	 GGA 7090 F2	 RS PIPTRSGa m l, FAST NEUTRCN	 13
SPECTRUM X-SECTION CALC	 rSUr 370 E4	 RS PLXCT R S FIRM, FAST N E UTRON	 51
SPECTRUM 8-SECTION CALC ANL 	 3600 F63	 PSRP XCT B S THEPPCSIANL1, THERMAL 	 184
SPEC TP 0 m 8-SECTIONS	 AI	 7090 F.FAP RS L T P $ QUICKIE, INFINITE mFDIum 	 119
SP E CTPU m 8-SECTIONS AI	 7090 F.FAP RS FL T R S TEMPEST?, TW r R H AL NEUTRON	 KO
SPECT RU M X-SECTIONS BHSC 360 F4	 PS PL T A S TEMPEST?, THEPmAL KEUTPCN 	 50
SPECTRUM X-SECTIONS CDC	 1604 F63	 PS PL T. 8 $ TEMPEST?, THERMAL NEUTPCN	 50
SPECTRUM, mULTIGP CONSTANTS PNw 1109 F 4	 PS PIP T e s 1- E G3. SL - WING-DOWN	 467
SPECTPU m , mOLTIGP CONSTANTS TVA	 360 E4	 RS PLR T B $ HE63, sLc414G-n0w6	 467

sSPENT YANKEE-FUEL TEMPERATU P E TALC	 C	 H	 PIGnEAL,TINL 1604 F2	 PS P	 549
SRI-	 PM	 1604 F63	 RS P	 F s AX-TNT, COUPLED NEUTRCNICS-H y e prE, vKAm1CS	 191
SPH ANC	 360 F4	 RSPP CT C S mrNA, 1-C m ULTIGROUP DIF F USION stAR, CYL,	 562
SRI-, CYL GGA	 1108 F..BAL PS P 	 TCsGAIE?, 1-r P uLTTGRruP CI F FuSicr SLAP.	 430
SPHERE	 PNw	 1107	 F4	 PS P	 T C S -EN, 1-0 M ULTI-GP rIFFLSI D N SLA B (rt.	 241
SPHERE	 Al	 7090 F+EA P PS	 L TCSFAIM, 1-C MULTI-CP FIFFuSt n N SLAB CYL	 120
SPHERE	 AI	 7050 FT. FAP ES PL	 T C S Al m 6, I-I) MUTT-GP TI E FUSIrN SLAP CYL	 29
SPHERE	 CM' 1604 F63	 PS PL T C $ Al m 6, 1-0 PuLTI-G P rIFFuSION STAR CYL	 29
SPHERE	 CDC 1604 E63	 PC PIP T C $ F AI N , 1-0 P ue4A-GP tIEFusION SLAP eft	 120
SPHERE	 CCC 3600 F63	 assp	 r s AxI, COURLEr NFuTR061Cs-H p np onp NA P ICS	 102
SPHERE	 CSuC 370 F 4	 FS PL CT c t AI m 6, 1-C MULTI-OP cIFFuSIDN SLAP CYL 	 29
SPHERE APR	 360 F4	 PS L T C $ FIRES, 1-0 ACE-DIFFUSICN CLAP CYLINDFP	 9
SPHERE AI	 7090 ENFAP PS L TCSULCEP, 1-0 mULTI-GP DIFFUSION SLAP CYL 	 119
SPHERE AN!. 3600 P36 	 RSPXTC$ PAC1-1, I-0 mOLTI-G. rIFFUSION SLAP CYL	 2e2
SPHERE PoRC 6500 I-4	 RE PIP T C S m AcHl, 1-n MULTI-GP PIFFLCION SLA P CYL	 267
S PHERE TN	 1604 LAGI P S P	 C $ MGCSN, 1-C MULTI-GP SN APPPDX SLA P CAT	 211
SPHERE UK-W 7090 F2	 PS P	 T C $ W-nSA, 1-0 MULTI-OP SN APP P CX SLAB CYL	 132
SPHERE Al	 7090 F2	 PS P	 T C $ FOG, 1-0 FEW-OP rIFFuSION STA R CYLINDE R	28
SPHERE BC	 625 F4	 PS	 T r $ Fro., 1-C F Ew-G P DI F FUSION SLA R CYLINDE R	28
S R HERE pHsc 360 F4	 PS.	 1 CSFA1m05. 1-n P LITT-GP FIFFuSi c 4 SLAP CYL	 120
SPHERE CDC 1604 F63	 PS P	 T C $ FOG, 1-0 FEW-OP DIFFuSinN SLAP CYLINDER	 28
SRI-ER! GEO P AI	 7090 F 2	 PS P	 J $ GRACE?, GAMMA-REV ATT E NUA T ION CYL	 46
S P HERE rFO m CCC 1604 F63	 RS P	 J $ GRArE7, GAMMA-PAY ATTENUATION CYL 	 46
SPHERE GErTs SN TRANSPORT	 ANL 3t00 E36	 RS P YrT C $ TESS, 1- n SLAB AND	 513
SPHERE LRL	 7090 F2	 PS P	 F $ CON F C, CCuPLFr NEUTPONICS- mYC YNAm I CS	129
SPIRAL, FULL-TEXT ST • AAGE. SEARCH E PETRI E VAL	 SLA IICR F.PAL PSRP	 T m 1	 607
SQ LENS DESIGN S y STE4 LAS!. 660C E FCC P RSF	 TFILF6SCES, NONLINE AR LFAsT

RP	
6C2

SWARE C E LL COLLISION P PO P AEILITY TALC ANL	 360 F4	 sp	 TRICLU77,	 526
SOAR C C'LL CCLLISIUN PRnPAPILITY (ACC JAEP 210 F4 	 RSP	 TR1CLU.77.	 526
SR	 160 E 4	 RS .	 TIASEATSHELL2, SHELL STFESS ANAlYSIS AXISYM LDAC	 282
S T A R TLfTy ANALYSIS 5EACT n R RINFTICS EONS GGA11C . F4	 FS P	 E S GASA,	 290
STATIC E OYNA m IC ST5OCTURAL ANALYSIS INC	 360 F4	 psgp cF I s STRAP,	 519
S T ATIoN El E CTRICITY COSTS	 rPNL 1604 FE3	 5S P340

OFC 6600 F4	
0 $ PrNF PE r, TOICLEAF

STATICS ELECTRICITY COSTS	 RS P	 0 8 prwrprr, NUCLEAR	 340
STATISTICAL mJOEL REACTICK x-S r rTIr	 A i T H R ESH.NS PA1 6600 F4	 RS P	 5C4
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STATISTICAL	 SUBROUTINE

STATISTICAL RESONANCE PARAMETER CALC 	 ENEA 360 F4	 A $ P SEUDO,RS P	 252
STATISTICAL RESONANCE PARA METER CALC	 GGA 1108 F4	 RS P	 A t RsPunr,	 292
STEACY-STATE AND TRANSIENT TEMP TALC 	 GGA	 1102 15	 RSP	 1HS15C20,	 408
STEADY-STATE FISSION PROCUCT FUEL MODEL ANC	 360 F4	 RSBP CT I $ FPFM,	 584
STEADY-STATE FLOW, PRESSURE DISTRIBUTICN GGA 1108 F5	 RS P	 H S FLAT,	 395
STEArY-STATE HEAT TRANSFER AT 	 7094 FsEAP RSP	 THSHEATING2, TRANSIENT	 198
STEADY-STATE TEMPERATURE VOID FRACTION AI 	 7090 F2	 RS	 I $ FUGUE,	 48
STEADY-STATE THERMAL-HYDRAULIC ANALYSIS NED 	 635 F4	 RS P	 T H $ MANTA,	 256
STEADY-STATE THERMAL-HYDRAULIC ANALYSIS WARD 6600 F4 	 RSP	 THSMANTA,	 256
STEAM	 GGA 1103 F4	 PSP	 THSCYNAm, DYNAMIC ANALYSIS P o ILING Row	 440
STEAM ANC	 360 F4	 Rs p	 T H $ ASTER, THERMODYNAMIC PROPERTIES HATER E	 580
STEAM AND WATER PROPERTIES BGCE 360 14	 Ps	 T H $ STEAM-67, 1567 ASME	 487
STEAM GENERATOR DESIGN CRITERIA COSTS GGA 7C44 F4 	 RSP	 TC$STMGEN,	 227
STEAM GENERATOR SODIUM-WATER RFACTICN	 CEND 7600 14	 RSP	 TGSCEBUG,	 548

SSTEAM TABLES 14.5-14,500PSIA 32-472D	 T H	 WATER,EGF RAPS 6600 F4	 RS	 267
STEAM TABLES 14.5-2538 Asia	 ANL	 1E04 FE3	 RS P	 H S m0899,HCH,	 294
STEAM TABLES 14.5-2538 PSIA	 BAPL 6600 14	 RSP	 TH$M0899,HOH,	 254
STEAM THERMODYNAMIC PROPERTIES PAPL 6600 F4	 PS P	 T H $ Wes'', WATER AND	 356
STEAM-WATER MIX KARL 6600 F4	 RS P	 h 8 RAPP, HIGH-VELOCI T Y FLOW STUDY	 382
STFAm-67, 1567 ASME STEA M AND WATER PRCPERTIFS BCEE 360 14	 Ps	 T H $ 487
STE	 RS P C G $F EG, ANALYSIS OF AWE E RWR GASEOUS RELEASE GRNL 360 F4	 583
STEM, MATRIX GENERATION FOR A SYSTEM CF BEAMS KAPL 6600 F4 	 RS P	 I 8. 	337
STTNIT3, SINGLE-CHANNEL SPACE-TI ME SYNTHESIS	 KARL 6600 F4	 RS P	 F $	 389
S Tm GEN, STEAM GENERATOR DESIGN CRITERIA COSTS GGA 7044 14 	 PSP	 TDS	 227
STOCHASTIC MODEL OF NEuTRCN SLCWING-OCNN NRCS 360 F4	 PS P X T F $ MODS,	 451
STORAGE, RETRIEVAL, AND DISPLAY	 OR	 36C F+BAL S	 I M $ JOSHUA. DATA	 490
STORAGE, SEARCH & RETRIEVAL SLA 1108 EseAL RSBP 	 T m S SPIRA1, FULL-TEXT	 607
STRAIN E PELLET CRACKING RAPL 6600 F4 	 PS P	 I S STRIPE, FUEL ROD CLAP	 570
STRAP, STATIC E DYNAMIC STRUC T URAL ANALYSIS	 ANC	 360 E4	 PSBR CT I $	 539
STRESS C DEFORMATION	 RAPL 6600 14	 PS P	 T I $ CYGP03, OXIDE FUEL RCP	 445
ST P ESS ANALYSIS	 KAPL 6600 P 4	 RS P	 I S TUPE, U-TUPE 1-FAT EXCHANGER 	 378
STRESS ANALYSIS ANL 3600 F16 	 PS P	 T I $ SU PORAN, REACTOR CCR P SUPPCRT	 157
STRESS ANALYSIS GGA	 1108 14	 RS P	 I S SAFE-2O, PLANE C AXISYMMETRIC 	 379
STRESS ANALYSIS AXISYM LOAD P APL 660C Et.	 RS P	 T I $ SFALSHELL2, SHELL 	 28?
STRESS ANALYSIS AXISYM LoAr SR	 360 F4	 RS p	 T I s SEALSHrLL2, SHELL	 282
STRESS ANALYSIS AxISYM LOAD wTSC 6600B 14	 PSP	 TISSEAL HELL, SHELL	 282
STRESS ANALYSIS AXISYMMETRIC 1080 	 GGA	 7C44 F4	 PSBP CT I S SAFF- PCRS,	 250
STRESS ANALYSIS Ax1S ym METFIC LcAr GGA 7044	 F4	 RSP	 TIISAFE-AXISYm,	 251
STRESS ANALYSIS CYL FUEL ELFmENT 	 BAPL 6600 F4	 RS	 T 1 S CYGRO2,	 266
STRESS ANALYSIS MULTIANCHOR PIPE SYSTEM AT	 160 F4	 PS P CT I S P SA2,	 542
STRESS ANALYSIS SHELLS 91 REVOLUTICN 	 KARL 6600C 14	 PS P	 T 1 $ SOR3,	 80
STRESS ANALYSIS STUDY 	 GGA 7044 F 4	 RSP	 TGSPLBOW, FUEL ELE MENT	 229
STRESS ANALYSIS THIN SHELLS	 GGA 1108 14	 RS P	 I S SA F E-SHELL,	 253
STRESS ANALYSIS, 2-0 BODI E S 8N1 660C F4	 RS P	 T I $ SAFE-PLANE, PLANE	 252
STR E SS ANALYSIS, 2-D BODIES	 C r A	 1108 F4	 RS P	 I S SAFE-PLANE, PLANT	 252
STRESS AND F ATIGUE	 KAPL 6600 14	 Ps	 1 $ scRsr p , RR PssuRR VESSEL	 351
STRESS OF PIPING SYSTEM	 PAPL 6600 F4	 PSP	 1IS80457,0IPE, ELASTIC	 329
STRESS STUCY GGA 1108 F t.	 RS P	 T I 1 SAFE-30, 3-D CO M POSITE STRUCTURE	 332
STRESS STUDY DRNL 360 F+PAL RSP	 TISSAFE-3C, 3-C COMPOSITE STRUCTURE	 332
STRESS STUDY BAPL 6600 ErCOM RSP	 1ISGAPL3, INELASTIC LARGE DEFLUTICK 	 357
STRESS, MAXIMUM MOMENT CALC	 Al	 7000 F.EAP PS	 T I $ 4R E STPAINT PIPE	 109
STRIP, RESOLVED RESONANCE INTEGRAL CALCUL A TI O N RI,	 2000 14	 RS	 A $	 305
STRIPE, FU E L ROD CLAD STRAIN E PELLET CRACKING BAPL 6600 F4 	 PS P	 I $	 570
STRUCTURAL ANALYSIS	 GGA 1108 FS	 PSP	 TISSHELL5, THIN SH ELL 3-0	 452
STRUCTURAL ANALYSIS	 ANC	 160 14	 PSBR CT I $ STRAP, STATI r E DYNAMIC	 539
STRUCTURAL DYNAMICS	 PAPL 6600 F4	 PSP	 1 I5 m02(6, LINEAR ELASTIC	 3E3
STRUCTURE STRESS STUDY GGA	 1108 F4	 PSP	 1ISSAFE-3O, 1-r Ce m PCSITE	 332
STRUCTURE STRESS STUDY CPNL 160 ErRAL PSP	 TtIsA p c-3n, 1-n COMPOSITE	 332
STRUCTURES	 RAPL 6600 F 4	 PS P	 T L . $ 8 L47, DRAFTING Tool_ To pLoT PLANE	 173
STRUCTURES	 KAPL 6600 F4	 PSPX	 ISFINEL, FINITE-ELEMENT STUDY 2,3-1	 404
STRUCTURES BAPL 6600 F4 	 PS P	 T I $ FlIGIT, DYNAMIC R ESPONSE OF E LASTIC	 537
SURPRIGP4MS AND MODULES 	 ANL	 360 F+eAL RS P CT m S CPC-SYSTE m , SYSTEM	 522
SUBROUTIN r LIB. NED	 615 E+GmP PS	 T P $ SENED ENVIRI,NmENTAL ROUTINES, 	 515
5LBROUTINE LIP. BA PL 66008 F +ASC P S	 T P 5 PETTIS ENVI P ON m ENTAL R OU T INES.	 478
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SLBRCUTINE	 TEmPFPATUPE

SUP IT PUTINE LIB. OW	 6600P F.ASC RS	 T P S PETTIS ENVI P CT m EN T AL R CU T INES,	 478
SLBROu T INF LIBRARY CAT. A-F	 AM.	 360 F. p sA As	 T P $ AMDLIPAE, APGONNE	 562
SUB R OU T INE LIBPAPY CAT. r	 AM.	 360 F.BAt RS	 T P s AmaTAF, AROCNNE 	 563
SUPROUTIN F LIBRARY EAT. G-Z ANL	 360 F6P.A P S	 I P $ A mp LIPW, APGCNN F	564
SUBROUTIN E S Al	 360 F+ IIAL P S	 1 P s FIGS, IPN36012250 ECR T RAN GRAPHICS	 484
SU M (IF EX P EINENTIALS 411	 70E0 F 2	 PS P	 P S FRANTIC, LEAS T

	

SQU AR ES FIT	 374
SU m MIT, CPYSTALLINE SCATTE P ING KFPNFL CALC	 GGA 7090 F2	 RS T A $ 56
5uMOP, S-WAVE NEUTRON X-SEC T ION CAICULATICA	 BAP	 PS ,	 TASL 6600 FA	 399
SUPERTOG, ENCF/B FINE-GP CCNSTANTS G E NFPATION OPNL	 360 F4	 PSP	 TEls	 411
SUPO R AN, R E ACTOR CORE SUPPrPT STP P SS ANALYSIS	 ANI	 3600 F 36	 cIS P	 T I $	 37
SuP 0n P T STRESS ANALYSIS ANL	 3600 F 36	 PS P	 T I $ SuPEPAN, PEACTCA CCPE	 157
SURVEY SID,10 y Bw	 6600 F6rr m PSPXTriFARED, 1-n FAST PEACTrO DESIGN 1	 427
c KELLING C GAS RELEASE SImULATICN BAPL 6600 F4 	 Aso	 TISTMIPLI, FUEL	 48e
SW E LLING TEMPERATURE STU O Y	 RAPE 6600 F4	 Rs P	 T H $ FIG Pr , LW PR F UEL	 272

SW E LL2, FUEI ELEMENT LIFFTI P F ANAL y SIS	 ANL	 3600 F36	 PSPP	 I $	 353
SYN, 20 SYNTHESIS MULTIOP DIFF F. 1OP DE P LETICN NEC	 635 F.cm p p sP	 TOS	 455
SYNTHESIS	 KAPL 6600 F4	 RS P	 r S STINT1, SINGLE-CHANN F L S P AC E -TIME	 389
SYNTHESIS ANL 3600 F63	 P58P	 7 F s TRAFIrc ppcPATION, TRANS FFP FUNCTION	 115
SYNTHESIS CALC	 NED	 635 F4	 PS PL	 I C S BIFYN, 2-P MULTI-O P CIFFuSION	 287
YENTHESIS cALE	 NED 1108 F4	 PS P	 T r $ 9ISYN. 2-C mULTI-CP DIFFUSION 	 287
SYNfl. ESIS m ULTIGP DIF E C IOP DEPLETI o N NEC	 635 F.GPP RS P	 T C S SPA, 20	 455
SYNTH E SIS PROGRAM CyL P.+ 	 1604 F63	 RS	 T r S 2rm. 3-0 m ULT1-G P FLUX	 192
54 A p PooxImATION	 Al	 7090 F 2	 RS	 B $ S4 CYL CELL En0 F, I-C 1-OP	 53
64 A pP RoXIMATION	 CaC	 1604 F63	 RS P	 B $ 64 (VI fftt ErnE, 1-c 1-GP	 53
54 APPPCXIPATION RI GEGMET R Y LPL	 709 F2	 RS	 C $ FI R M, 2-0 EFw-C P	7
54 CYL CELL CODE AND TEMPEST comHIKATIEN Al	 7050 F2	 RS P	 F1 $ R A P ,	 108
S4 CYL CELL CODE, 1-D 1-OP S4 APPRoxImATICN	 AT	 7050 r2	 Pc	 P S	 53
54 CYL CELL CODE, 1-0 1-GP 54 AP PR OXI m ATICK	 EcE	 1604 F63	 Ps P	 8 S	 !3
'ARLES Al	 360 FsiAL RS P CT cl s U3 0 , UNPFSCL RESON A NCE XSEr A p rBABILl y y	 553
TABLES FOR PwR OPN OPPD 6400 F4 	 S 0	 H 1 P WR-P Pm , ROPATIoN-91LuTICh	 552
TABLES 14.5-14,500PSIA 32-477 P FO F PAPE 6500 F4	 RS	 I r S WATER, STEM.	267
TABLES 14.5-2538 PSIA	 ANL	 1604 F63	 RS P	 H S m0855,HCH, STFAP	 204

TABLES 14.5-2538 PSIA	 PAPL 6600 F4	 RS P	 T H $ POP5:;HO H ,	 TE20,	254
TACASI, ANALYSIS OF RESONANOF mEASUPEPEN Tc	GOP 1108 F4	

P	 . ,1 1	
410

TAC2C, STEACY-STATE AND TFUNSIENT T rm P CALC	 GGA 1108 rs	 psp	 THS	 4C8
T AC30, TRANSIENT 3-0 HEAT TPANSFER p p rGRAR	 COP 1108 F5	 0S P	 T H $	 414

TAP E	 GGA 7044 EsmAP RSPP	 Y s UNPACK, RETPIEVAI FROM SCIS P S x-SECTION	 206

TAPE EDIT REACTION RATES	 UK-w 7090 F2	 PS	 *	 N $ WE^. w-OSN OUTPUT 	 133
TAPE M AINTENANCE	 ANL	 360 F4	 RS	 W $ PER TA C2, MC ms 2 8INARY 1 1RRARY	 472

T A P E PRE P A R ATION	 P4	 1604 F63	 PS	 L $ ESPI. SA lc-SECTION slA p Apy	 154
TAFF p R8 p APATION	 Pol	 1604	 F63	 RS	 L S CSP26, SN X-SECT10N LIPRAFY	 153

TAPE P ROCESSING AAO EDITIN c,	ORM	 360P F4	 11,0	 TmSFOIToR, FNCF/P	 502

rApE PRCCESSING AND EDITING	 nRNL 6600 F4	 Pc P	 T P S EriTnct, ENDF/P	 502
T ASK, 1-0 m ULTIGROUP REACTO R KINETICS PROCPA m CPL 360 F4	 RS P XCT F S	 558

TC801, CREE P-BUCKLING OF TUFFS UNDER PRESSL P E PAPL 66C0 F4	 PS P	 I $	 604

TDC	 PW	 1604 F63	 RS P	 L S SW', CALCULAT ION CF SN CONSTANTS FOR DSN 	 1P9

TIC. OP 20XY FLUX INPUT	 Pl..	 1604 F63	 RS	 C $ Tc p , 2-c PEPTLI FR ATION	 159

T CC, 2-C mOLTI-GP SN APPROxImATION RZ A w	 1604 F63	 RSP	 TCSFORTRAN	 161

MOWN, SPATIAL & COmPOSITICN-C E PE N E ENT X-SECS GESV 635 E.GAID PS P XCT L $	 505

TOP, 2-0 P EP TURRATION ID( PP 20XY FLUX 1N P LT	 P10	 1604 F63	 RS	 C S	 155

TCSN, 2-0 m ULTIGROUP DISCRETE OPOINAT F p p cGRAm LEP 7090 F6mA p PSP	 TCS	 312

T EmEn, 1-0 FEW-OP 0IEFuSICN TSPP CIFF CALCPSO	 'ICS	 225GCA 7044 F4
ApT E m CC7, TEMPERATURE COEFFICIENT CALCULATICN	 GGA 1100 F4	 s	 TCS	 320

TE M P CALC	 GGA 1108 F 5	 PSP	 THSTAC20, STEACY-STATE AND TRANSIENT 	 408

TEMP CUFF CALC	 GGA 7044 F4	 PsP	 TCSTFMCO, I-C FEW-C,° CI FF USIC N	225

TEm p FFECBArK GGA 1108	 F.	 RS P	 T F $ 061(11, 1-0 mULTIG P KINETICS WITH	 370

TEMPERATURE & DEFORMATION 	 PAPL 6600 F4	 RS P	 T I $ P ELEN, FUEL P ELLET	 558

Tpmp FAATuRE CALC	 JRNL 1604 F2	 FS P	 H $ 8100E61, SPENT YANKEE-FUEL	 549

TE M PERATURE CALC CYLINDER	 ANL 3600 F 63	 RSAP	 T H $ ARGuS, TRANSIENT	 152

T EMPERATURE CODE GGA 7044 E4	 PSI S CCPE, CO R E CCNFIGUR AT I ON FUEL

7 E m PERATUPE COEFFICIENT CALCULATION 	 GOB 1108 14	 RS P	 T C % TE mC07.	 320

TEMPERATURE 01ST STUOY APP 	 360 F4	 RS P	 E S BLAST, REACTOR KINETICS	 363

TEMPERATUR E DISTRIBUTION PROGRAM	 CHI	 1108 F4	 RS P	 1 h S LICA4, 3-0	 255

TEMPERATURE DISTRIBUTION PROrRe m	KAPL 6E00 F.ASC PSP	 THsLION4, 3-P	 209
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TEMPERATURE
	

TCF1

TEMPFRATuRE FEEJBACK bAPL 6600 F4	 PSP	 TESNCWIG, 1-C 2-CP KINETICS	 371

TEMPERATUR E HISTORY	 KR	 7094 F2	 RSBP	 I H S PTH1, etrwnowN PPessuPe	 155

TE M PERATURE STUDY	 Fl4PL 6600 F4	 RSP	 THIFIGRO, LWBR FUEL sweLiiNn	 272
TEMPERATUR E VOID FRACTION Al	 7090 F2	 RS	 I $ FUGUE. STEADY-STATE	 48

TEMPEST CE m BINATION Al	 7090 F2	 RS P	 ti 4 BAm t 54 CYL reit_ CEDE AND	 IC8
TEMPEST?, THERMAL N E UTRON SPECT R UM X-SECTICKS Al	 7090 F+FAP PS Pt	 T B $	 50

TEm p EST2, THERMAL NEUTRUN SPECTPU m X-SECTICNS BHFC 360 F4	 PS PL T e S	 50
TE m PEST2, THERMAL NEUTRON SPECTPUm X-SECTICNS cnr 1604 F61	 Ps PL T P S	 50

TESS, 1-1 SLAB AND SPHERE GEO m SN TRANSPCPT	 ANL 3600 F36	 PS P XCT C $	 513

THEORY	 GGA 1108 F4	 PS P XCT C S GAPER1D, 1-n TRANSPORT PEPTu R BATIEN	 606

THEORY	 NE!)	 635 F4	 PSP	 TCSOCT2E9, 2-C MULTIGP OUP DIFFuSION E SN	 459

THEORY XSEC CALC KAPL 6600 F4	 PS P	 A $ MLI T T, MULTI-LE V EL RESONANCE	 535

THER M AL ANALYSIS	 BCL 6400 F4	 PSP	 TGSNURLOC-1.0, LOSS-OF-COOLANT 	 328

THERMAL DESIGN STUDY GGA 7044 F4 	 RS P	 I 4 GAZELLES, 185-cr y-LED CORE	 232
THERMAL DISCHARGE STUDY	 HEEL 1108 E5	 PS P	 T R $ TOPLYP2, PO+.FP PLANT 	 599

THERMAL LIBRARIES FROM ENDF/P DATA	 wior 7600 F4	 RS P	 T P t ET072,	 5C9

THERMAL NEUTRON SPECTRUM 8-SECTIONS Al 	 7090 F+EAP RS Pt	 T P $ TEM P EST?,	 50

THERMAL NEUTRON SPECTRUM X-S E CTIONS PHSC 360 F4	 RS PL	 T P $ TE m P F ST2.	 50

THERMAL NEUTRON SPECTRUM X-SECTIoNS CDC 1604 F63 	 RS PL T P 1 TE mP EST2,	 50
THERMAL RESPONSE LDCA	 ANC	 360 F4	 RSBPATG$THETAI-B, E UEL RCr	 512

THERMAL SCATTERING CRYSTALLINE MATERIALS LASL 6600 F4 	 PS P	 T A $ TOP,	 360
THERMAL SCATTERING DATA DP	 360 F4	 RS P ACT A $ FLANGE2171-11, ENDF/B 	 368
THER M AL SCATTERING LAW CALCULATION	 ;GA 1108 E 4	 RS P	 A s GASKET,	 263
THERMAL SPECTRA E MULTI-GP CCNSTANTS 	 ANC	 360 F4	 PS PL CT e i INCITE,	 5E5
THERMAL S P ECTRA GGA	 1108 F4	 PS PLA T B $ GUI'., MULTI-UP A-SECTIONS EAST 	 298

THER M AL SPECTRA GGA 6600 F4 	 Rs L T P $ GCC4, MULTI-GP 3-SECTIONS FAST	 298

THERMAL SPECTRUM A-SECTION CALC	 PAW 110 8 F5	 PS PLX T P $ PRTI,	 184
THERMAL SP E CTRUM X-SECTION CALC ANL 3600 F63	 PSBP XCT 8 $ THER mOSIANL1,	 184
THERMAL-HYDRAULIC ANALYSIS PNw	 3601 F4	 Rs p	 T H $ COPRA3C, Pro BUNDLE	 432
THER M AL-HYDRAULIC ANALYSIS RAD+ IICPC F4 	 RSP	 THSCDPRA3C, FCC PUNDLE	 432

THERMAL-HYDRAULIC ANALYSIS eNw 66001 F4	 05P	 THscosPA y , Pon BUNDLE	 432
THERMAL-HYDRAULIC ANALYSIS Nen	 635 F4	 PSP	 THSMANTA, STFACY-STATE 	 256
THERMAL-HYDRAULIC ANALYSIS WARD 6600 E 4	 RS P	 T H $ M ANTA, STEAD Y -STATE	 256

TH E RMAL-HYDRAULIC WATER p EarTrP CESIUM	 PAW	 1108 F5	 PSP	 THIREPP,	 4E3
THERMODYNAMIC CYCLE ANALYSIS 	 Al	 7094 F2	 RS PL T I t CYCLCPS1, 	 244

THERMODYNA M IC PROPERTIES BAIL 6600 F4	 RS P	 T H $ WASP, WATER AND STEAM 	 396
THERMODYNAMIC PROPERTIES WATER E STEAM AND 	 360 F4	 PSP	 THSASTEM,	 580
THERMODYNAMICS OF PRESSURIZERS PAPL 6600 F4	 RS P	 T H $ TCPS, TRANSIENT	 348

THERmCS LIBRARY, 30-GP ENOF/P SCAT KERNELS 	 OP	 360 ECU	 R	 LX T 2 $	 543
THERmOSIANLI, THERMAL SPECTRUM x-SECTICN CALC ANL 3600 F63 	 PSBP ACT B S	 184
THETAI-P, FUEL ROD THERMAL RESPONSE LOCA	 ANC	 360 F4PSSPATG1	 512
THIN SHELL 3-D STRUCTURAL ANALYSIS	 GGA 1108 F5 Rs P	 T I 1 SHELLS,	 452
THIN SHELLS	 GGA	 1108 F4	 RS P	 I S SAFE-SHELL, STRESS ANALYSIS	 253
THIN SHELLS	 SLA 6600 F4	 RS P	 T I $ SLADE-0, DYNAMIC ANALYSIS OF	 581
THIN SHELLS MIT	 360 F4	 PS P	 7 I $ SAPCR4, DISCRETE-ELE M ENT ANALYSIS	 4C2
THRECES LIBRARY UTILITY ROUTINE AI360 F4	 PSBL TMSCLI P , FORM CF	 271
THREDES, 1-D FEW-GP DIFFUSION IFS ION SYSTEM	 Al	 360 F4	 PSBE.	 T K $	 273
THRESH, STATISTICAL MODEL REACTION A-SECTICKS BNL 6600 F4 	 ps p	 A $	 504
THTE, 3-0 TRANSIENT HEAT TRANSFER PROGRAM	 GEC	 635 E+Gmr, PSPP	 T H $	 346
THUNDERHEAD, EXTERNAL+INTEPNAL DOSE Al	 7094 F+EAP PS PL T G 1 CURIE,DCSE,	 196
TIGIR2, MODULAR DOCUMENT INFORMATION SYSTE M	KAPL 6600 F	 R B	 T M S	 403
TIME-DEP 2-0 MULTI-GP DIFFUSION	 UmCC 360 F4	 PS P	 T C $ VARI-QUI P ,	 212
TIME-DEP 2-0 MULTI-GP DIFFUSION	 wANL 6600 F4	 PSP	 TCSVARI-QUIP,	 212
TIME-DEPENDENT DIFFUSION CALC 	 KAPL 660C F4	 PS P	 F $ RAUm ZEIT, 1-0	 352
TIME-DEPENDENT DIFFUSION GGA 1108 F4	 RSP	 1F$1,8K16, 1-0 mULTIGROUP	 310
TIME-DEPENDENT HEAT CONDUCTION	 ppro 7C44 F+MAP RSP	 THSTOODEF, 2-0	 349
TIME-CF-FLIGHT DATA ANALYSIS	 GEES 1108 E5	 PS P	 T 0 S CAGE,BIPC,SPEC.

	

P t STMPLE1,	
476

TIME-SHARING PROGRAMMING LANGUAGE 	 (API 6600 F+ASC RS	 442
TLC CORRECTION CALC Al	 360 F4	 PS P	 T Q $ RESPOND, nISSIrtiaP MEDIA	 566
TCAD, PROCESSING OF ANALYZER GAMMA-PAY SPECTRA GGA 1108 F+BAL RS P	 T n $	 333
TOKAMAK FUSION REACTOR STUDY ANL	 160 F4	 RS P	 X $ TOKMINA/TCKMINA2, 	 561
TCKMINA/TCKmINA2, TOKAMAK FUSION REACTOR STUDY ANL	 360 F4	 RS P	 X $	 561
TOODEE, 2-0 TIME-DEPENDENT HFAT CENCUCTION	 PPCC 7044 F+mAP RS P	 T H $ 349

DRAFTINGTCCL TC PLOT PLANE STRUCTURES	 BAPL 6600 F4	 RS P	 1 I 1 8147.	 373
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TOPIC	 TRIPLET

TOPIC, 1-0 FEW-GP SN APPRCXIM A TION CYLINDER	 PPCC 7040 F4	 RSA	 TCS
TOPIC, 1-0 FEW-GP SN A pp RoxlmATION CYLINDER	 PACO 7090 F2	 RSP	 TC$
TC A LY 02, A CwF1 PLANT THEPPAL DISCHARGE STUEY 	 HEEL lioe Fs	 ASP	 TPA
TOPS, T R ANSIENT THER m OOT NAm ICS CF PRESSURIZERS AAPL 6600 F4 	 RS A	 T H $
TCR CUTPTT DATA IASL 6630 F4 	 RE P	 T 8 S GLEN, G R OUP CCASTANT CALC FROM
TOR, THERMAL SCATTERING CRYSTALLINE MATERIALS LASL 6600 F4	 RSP	 TAS
TRAFICOR P ORATI EN. TRANSFER FUNCTION SYNTHESIS ANL 3600 F63 	 ASAP	 T E $
TRANS-FUGUE1, TRANSIENT FLOW AND HEAT TRANSFER Al 	 7094 F2	 RS P	 T G &
TRANSFER	 GGA 1108 FfilAt ASP	 1ESOLCOST6, COMBINED KINETICS 2-C HEAT
TRANSFER AI	 7094 FFFAA ASP	 THAHEATING2, TRANSIENT STEADY-STATE HEAT
TRANSFER Al	 7094 F2	 RSP	 TGATRANS-FUGUEI, TRANSIENT FLOW AND HEAT
TRANSFER CALC	 ANC	 360 F4	 ASAP XCT H S mCXY, BwR FUEL ELEMENT HEAT
TRANSFER CALC	 ANC 110A F4	 RSA	 THSmOXY, BO FUEL ELE M ENT HEAT
TRANSFER COEFFICIENTS 	 LPL 7090 EFFAA Aso	 TASSOPHIST1/2/5, MULTI-GP
TRANSFE R FUNCTION EVALUATION	 Pw	 1604 F63	 RS P	 F $ CmAxmAT,
TRANS F ER FUNCTION SYNTHESI s	 A NL 3600 F63	 RSOP	 T E $ TRAFICCRACRATICK,
TRANSFER GGA 7044 FfmAP ASP 	 THSPLCEST5, PCINT-KINETICS WITH 2-E HEAT
TRANSFER MA T RICES AGC 7050 F2	 ASP	 TASACN-SIGmA, calif CE muLsi - Go
TRANSFER MOLTEN FUEL TU8F AUNOLES LASL 7094 F2 	 ASO',	 F $ AXFLU, HEAT
TRANSFER PROGRAM	 GEC	 635 FFGv P ASAP	 1 H 4 THEE, 3-0 TRANSIENT HEAT
TRANSFER PROGRAM	 GGA 1106 F5	 RSP	 1HITAr30, TRANSIENT 3-0 HEAT
TRANSFER SOLI° FUEL TUBE BUNDLES LASL 7094 F2 	 ASAP	 H $ AxTFAm, HEAT
TRANSFER STUDY SLL 6600 F4	 RS P	 K $ HFATmESH, GEOMETRICAL nATA HEAT

TIKI:S1-- FE )tIG

TRANSIENT & DEPLETION	 KAPL 6600 F4	 AS P	 T C f 30XT,DE R 3. 3-0 XENON
TRANSIENT ANALYSIS	 BAAL 6600 F4	 PS 0	 T H 3 FLOTI, m 0219, PwR FLOW

r UM
TRANSIENT ANALYSIS 	 ANC	 160 F. R AL RSOPL CT G s :PRFT; r

EI %CATRANSIENT FLOW AND HEAT TRAfEFFA AI 	 7094 F2	
:

TRANSIENT HEAT CONOUCTIO N PROGRAM	 8APL 6600 F4	 RS P	 T H $ HrY2, 2 - 1)

TRANSIENT H E AT TRANSFER PACGRA m	GEC	 615 E.GMP PSBR	 T H s THTE, 3-P
TRANSIENT SIMULATION	 BAAL 6600 F4	 PSO	 TGSFLASH4, P1LLY-ImPLICIT
T RANSIENT STEADY — STATE HEAT TRANSFER AI	 7094 F.TAP PSP	 TH4HTATING2.
TRANSIENT TEMP CALC 	 GGA 110P Fs	 RC P	 T • 4 TAc2r, STEAPV— c TAT r AND
TRANSIENT TEMPERATURE cALr CYLINDEA	 ANL 363C F63	 PseP	 T H $ ARGOS,

cTRANSIENT THERMODYN AM ICS C E PR E SSURIZERS PAPL 6600 F4	 FSP	 THSTORS,
TRANSIENT 3-0 HEAT TRANSFER PRcRIPAR	 GGA 110P F5	 p P	 T H 4 TAC3C,
T RANSIENTS	 ANL	 360 E4	 PSP	 TESSASIA, EAST PEACTER P1141FR AND FLEW
TRANSIENTS ANL 66J0 F4	 RS P	 T F 4 58518, FAV REACTOR Pnw E A AND FLOW

TRANSIENTS UAL 6600 F4	 PCP	 THSCHIC—KIK, rAST • INTERPTCIA T E POWER

TRANS MUTATION ANALYSIS	 ANvl 110P r 5	 RS 0	 1 r $ DAUFIT1, LEAST SQUARES
TRANSPORT	 BAPL 6600 F4	 os p	 T j $ v0756,LFT o , 1-0 SLA A GAMMA-RAY

TRANSPORT	 ANL	 3600 F36	 AS P ACT C $ TESS, 1-0 SLAP AND SPH r PF ( E rgo SN
T RANSPO R T CODES	 WANL 660 0 F4	 RS L T 4 $ CA RP 1T, X-SEC GENERATION FOR

TRANSPORT PER 	 THer py 	nGA II08 F4	 Ds r xcT c $ GA p oolc. 1-0

T RANS A ERT PROGRAM LASL	 360 r 4	 PSRP CT C $ T E TALET, 2-C TRIANGULA R MESH

TRANSPORT PRUGRAH LASL 6600 F 4	 RS P	 1 C $ TRIPLET, 2-P TAIANGuLAR MESH
TRANSPORT PROGRAM LASL 7600 F4	 RSP	 TOSTPIPLET, 2-0 TRIAN:uLAR MESH

TRANSPCRT STUDY	 RFC 1600 F36	 RS P	 G f DUPER, AFROSPL PARTICLE

TRANSPORT WITH SLOWING DEW,	PAN. 6600 F4	 PS	 T C S m0644, 1-0 SLAP

TRANSPORT XY AZ PTH LASL 7600 F4 	 RC P	 1 C f 180TR4A-PNVW, 2 - r DADTTaf

i p Ans p cRT XI' RI RTHETA LAC(	 360 0 E4	 PS P CT C S TwOT E AN2, 2-) muLTI-GP

T RANSPORT XY RI RTHET4 LASL 6600 8 F 4	 ASP	 TESTWCTFAN2, 2-C 4uLTI-GP
T RANSPORT XV I4 RTHCTA LASI 7600 1 r 4	 RSA	 1CATUOTEAN2, 2- 11 mULTI-0P

TREE EVALUATION CODES ANC	 160 F4	 RseP CT K $ PRFP,K1TT, SYCT PM FAUtT

TP F E EVALUATION COJES ANC 	 lios 14	 RS P	 7 K $ PR F P,YITT, SYST E M FAULT

TA T- M ESE GGA 1108 FoiAL RS p	 To$AUGTRI, 2-0 mULTIGA DIFEUSTEN.BuRNuP

TR IAL, 3-C P EACTION RATES FRO . 7-^ F LUX SFTS	 GrSV H600 r4	 AS P CT C $

T RIANGULAR MESH GOA	 110R FA. PAI PC P	 T C $ GA m T R I, 2-0 mULTIG A nIFFuSICK

TR IANGULAR MESH TRANSPCRT p PrGRAD Last_ 360 F4	 ASPER C T C I TRT P L FT , 2-0

TR IANGULAR ,IFSH TRANSPORT PROGRA M lASL 66CC F4	 AS P	 1 G $ TRI P LET, 2 -r

TRIAnGuLA D M ESH TRANSPORT r p rG p Av 1851 760C F4	 PS P	 7 r s TRIPL D s, 2-0

TR/F1D, PULSED NE3T4UN SCU r Cr PATE ANALYSIS	 FJFA 360 c 4	 PC 0	 F S
A

TR IPLET, 2-C TRIANULA R m FSH TPANSPrICT PRCGRA R LACL 160 F4	 orr CT C S

TRI p icT, 2-n ThIAN -.ULA R .F rH T R ANSPO R T PROGRAM LASL 6600 F4 ps 0	 TCS

TRIPLET, 7-1 TAIANGuLAR MESH T R ANSPORT PREF:Ra w LASL 7600 F4	 osp	 TCS

148
148
5E5
148
311
360
135
268
303
198
268
551
551
160
188
135
205
243
11,2
346
414
1A3
434
477
331
555
268
286
346
448
196
4CP
142
3"
414
400
400
473
456
343
513
547
606
609
fC8
606
454
342
573
358
358
358
528
52P
418
585
401
ece
608
6C8
4P5
608
608
608
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TRIX1	 U3R

TRIxl, RESCNANCE INTEGRAL X-SFCTION CALC	 AI	 7094 f+mAP RS PLX T A $	 2C8
TROUT, MUG MULTIGROUP XSEC LIBRARY MAINTENANCE NEC 	 635 F4	 RSP	 TMs	 493
TRCUT, MUG MULTIGROUP )(SEC LIBRARY MAINTENANCE NEC 1108 F5 	 Rs p	 T M $	 493
TRW 6500 E 4	 RS P	 P $ PART!, OPTImAL ORCUP OR MESH COLLAPSING	 416
TSN, SPA T IALLY-DEPENDENT REACTOR KINETICS 	 AI	 360 F4	 RS P	 1 F $	 309
ISA, SPATIALLY-DEPENDENT REACTOR KINETICS	 AI	 7094 F+MAP RSP	 TES	 309
ISO	 ANL	 360 F+BALRBL TP$ ISO-SPEAKEASY, LANGUAGE PROCESSOR UNDER	 593
Tso-SPEAKEASY, LANGUAGE PROCESSOR UNDER TSC	 API	 3E0 F+BALRPL TPS	 593
TUBE BUNDLES LASL 7094 F2	 RSRP	 H 4 AXFLU, HEAT TRANSFER MOLTEN FUEL	 182
TURF BUNDLES LASL 7094 F2	 PSBP	 H S AxTHPY, HEAT T R ANSFER 501 IC FUEL	 183
TUBE, U-TOPE HEAT EXCHAAGEF STRESS ANALYSIS 	 KARL 6600 F4	 RS P	 I S	 378

TUBES UNDER PRESSURE BAPL 6600 E4	 RS P	 I / TC001, CREEP-BUCKLING CF	 604
TURBULENT FLOW IN LMFBR ROT BUNDL E	NED	 635 F4	 RS P	 1 H $ VFLVET2,	 458
TuZ, uAREscLvEn REGION RESONANCE INTEGRAL CALC GOB 7090 F+FAP Rsp 	 T A $	 42
T VA	 360 F4	 RS PLx T 0 $ HRO3, SLCWING-DCWN SPECTRUM, mULTTG P CONSTANTS	 467
TVA	 360 F4	 RSBPLXCT R t LASER, SPECTRUM CALC WITH BUPNUP rYL LATTICE 	 249
ThIGGLE, 2-D 2-GP SPACE-TIME DIFFUSICN	 API	 360 F4	 PS P	 F $	 338
TwIGL, 2-0 2-GP SPACE-TIME nIFFustrN FEEDBACK BAPL 6600 F4 	 RSP	 TEs	 338
TWOTRAK-PAVw, 2-0 PARTICLE TRANSPORT xY PZ RIF LASL 7600 F4	 RSP	 TCS	 573
TwOTRAN2, 2-D MULTI-GP TRANSPORT XY RZ RTF	 PS P CT C $ETA LASL 3608 F4	 358
TwOT P AN2, 2-0 MULTI-OP TRANSPORT xy RZ PTHETA LASL 66008 F4 	 RSP	 TC$	 358
TwoTRAN2, 2-0 MULTI-GP TRANSPORT xY RZ RTFETA LASL 76008 F4	 RSP	 TC$	 359
TYCHE3, MONTE CARLO SLOWING-00%N DENSITY CALC Al 	 7094 F+EAP P S P L T B $	 149
U-TUBE HEAT EXCHANGER STRESS ANALYSIS 	 KARL 6600 F4	 RS P	 7 4 TUBE,	 378
LCND 3608 F+PAL RS P 	 C $ PmS1, FAST nEuTPCN FCLARIZATICN EXPE R IMENT	 4E9
UEC 6600 E4	 RS P	 n s NPRECCP, FUEL CYCLE COSTS PEPEORMANCE DATA	 146
UEC 6600 E4	 RS P	 0 $ POWERCP, NUCLEAR STATION ELE c TRICITY COSTS	 340
UEC 6600 F4	 RS P	 n s WAMPUM, FUEL CYCLE CCSTS PERFCRPANCE STUDY	 224
UGA	 360 E4	 RS P	 0 $ WATER-HAMMER, LIQUID BLOWDOWN ANALYSIS LCFT 	 278
UHTREX	 LASL 7090 F+FA p Rs P	 I $ WI P Fx, COmPUTER-PRCCUCED WIPING LISTS 	 315
UICS 360 F4	 RS P C T n $ OF NI, ANALYSIS OF NUCLEAR FUEL CYCLE E CCAC m ICS	 576
UILL 360 F4	 RS P	 t S COCILLI, LEAST SQUA R ES ANALYSIS RESONANCE DATA 	 347
UK-R 7090 F+FAR RSBPL 	 T C $ CRAM, I-0 AND 2-0 PutTi-c p DIFFUSION P ROGRAM	 103
1 1K-W 7090 F2	 RS	 N $ wFn, W-DSN CUTPuT TAPE EDIT F EACTION RATES	 133
UK-W 7090 F2	 RS P	 T r S w-csA, 1-0 MULTI-GP SN A p PROX SLAB CYL SPHERE	 132
ULCER, 1-0 MULTI-OP oIEFUSICN SLA P CYL SPHERE AI	 7090 F+EAP PS L TC1	 119
U m 	 7090 PAD	 RSA	 0 $ PUR P I, DETECTOR EFFICIENCY POINT SOURCE 	 164
UM	 7090 MAO	 RSB	 0 $ POPP2, OETECTER EFFICIENCY DISK snuDcF	 165
Om	 7090 MAD	 RSB	 0 $ P URP3, DETECTOR EFFICIENCY PrINT snurcE	 166

CRYSTALLm	 7090 PAD	 RS0	 0 t PUPPA, GAMMA-RAY PHCT0FRACT ICN SOLID	 1E5
UM	 7090 m AD	 RS6	 n t BURPS, GA M MA-PAY PHCTOERACTIPN WELL C RYSTAL	 170
LMCC 360 E4	 RS P	 T C s vARI-OUTR, TIME-DEP 2-0 MULTI-GP DIFFUSION	 212
UNC	 1604 F63	 RS	 C $ 20E, 2-0 MULTI-GP DISCRETE oPTINATF TODD 	 173
UNC 1604 F63	 RS PL I C f DTF, t-n mULTIGROUP DISCRETE r ROTNATF CALC	 144
UNDER PRESSURE BA PL 6600 F4	 PS P	 I $ TCP01, CREEP-BUCKLING OF TUBES	 604
UNDER ISO	 ANL	 360 F+PALPPL	 TP$ TSC-SPEAKEASY, LANGUAG E PROC ESSOR	 593
UNFOLDING OF COMPLEX GAMMA-PAY SPECTRA KSLN 160 F4 	 RS PC t cr p GAm,	 190
UNITS OUCC 635 F4	 RS

	

C $ ANVENT, LCCA AN ALYSIS CURE PnwER mCGUIRE 	 52,1
UNPACK, RETRIEVAL FROM SCISPS X-S E CTIPN TAPE	 GOB 7044 F+mAR Rs pp	 M $	 206
LARESCL RESCNANCE XSEC PPCPAPILITY TAB! ES Al	 360 F+BAL RS P CT 8 t U3 R ,	 553
UNRESOLVED REGION AVERAGE X-S	 A t AVERAGE,E C T ALC BNL 6600 F4	 RS F	 376
UARESCLVEC REGION AVERAGE X-SIC DALT BNL 7094 F4	 RS P	 A s AVERAGE,

	

I A s TUZ,	
376

UNRESCLVED REGION RESONANCE INTEG R AL CALC 00A 7090 F+EAP RSB	 42
UNRESOLVED RESONANCE INTEGRAL X-SCCS	 PAPL 6600 F4	 FS P	 T A $ RUNT,	 359
UNRESOLVED RESONANCE 8-SECTION TALC	 GOA 1108 F4	 RS P	 A t GANDY,	 341
UNRESOLVED RESONANCES BAPL 6600 F4 	 RS P	 A $ ORAmP, R-M PARA M ETERS OF	 470
URANIUM FUEL CYCLE COST ANALYSTS	 Al	 7050 E2	 RS P 55n	 Alwripr,
LSING OTF4 FLUXES	 LASL 6600 F4	 RS P	 N $ DATA, SN PERTuRRATICN CCM	 455
LTILITY MODULES, 2-1) + 3-0 PLOTTING	 KAPt 6600 F +ASC RSP	 TOtDATATRAN	 407
UTILTTY P ROGRAM	 AI	 7054 F+FAP Ps L	 16 8MPMU5, x-sEcitcA Lt P PAR y	159
UTILITY ROUTINE	 ANL 3600 F63	 RSRP	 T M $ XLIBIT, 8-SECTION IA RRARY	 IPI
UTILITY ROUTINE Al	 360 F4	 PSB L	 7 m $ CLIP, ECRU OR THRFCES LI P RAPY	 271
OVA 6400 F4	 HS PLX T R $ C 8mT EC2, MULTI-OP CONSTANT CALC 0 T r 10 REV	 105
L3R, UNR E SOL RESONANCE XSEC P P rPAPILITY TAPL E S Al	 160 F+RAL PS P Cl EI S	 953
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	vAP I -OMR	 WmIPLAWAY

v	 coARI-CUIR, Till-DIP 2-0 mULTI-GP OIFFU	 E	 TCSSI o N	 Umrr 3E0 14	 712
vARI-QUI P , TI ME-DIP 2-9 MULTI-GP nirFuSien	 WANT 6E00 1 4	 rS P	 T C S 212
VA P I-OUI 0 3, 2-0 M ULTI-G P nf r FuSIrw	 PSOKSCSX y PI RTH	 wANL 7094 14	 2E4
vELV 1 T2, TU P RULENT ELLA IN L m FRE D or PUN1LE	 NEr	 635 14	

PS : XC: 7 1	
45e

	

vFNLS, 2-n LmE pq POWER EXCO	 RP SICN r ISASSE m PLY	 Alt	 360 F4	 511
VE R SOS LEAS E ANALYSIS	 SLA	 360 COPOL RSPP CT m % BECC m , A rr. rP PuRrHAsE	 589
VE R SUS LEASE ANALYSIS	 SEA 110P CCPCL PS P 	 m S 8FCr m , AFC no P URCHASE	 5e9
VESSEL srPEss AND F4TICWF 	 KAPL 6 600 14	 RS	 I A srcescia , PPEssuPF	 391
VIHRATING SYSTEMS KAPL 6600 F.ASC RSP	 TISGFm. EIGE N VALUr Pp oRLFR FcP	 344
vIRRATION NCUTFJN SCATTING CrrES ANC	 160 F4	 PS P CT W $ m ACS LA T TICE	 574
VIEW FACTOR CALC F3R CYLINDPICAL P INS ANC	 360 14	 ASAP CT J S VIENPIN,	 569
VIEW FACTOR smILLDIN,; COrF CAVITY CEO m GGA	 1109 14	 RSP	 TJSmuSCAT,	 259
VIEWPIN, VI r w FACTOR CALC FOE CvLINDRICAL PIKS A A r	 360 14	 I5P0 CT J S	 566
VI01, m ONTF CAkLo CRITICAL ASSE m PLY ANALYSIS	 41	 7600 14	 PS PLX T C S	 510
V1 m IX, MONTE CARLO CRITICAL AssE pp iv A N ALYSIS	 Al-e	 360 14	 0SRPL CT C $	 510
VISC n ELASTIC ANALTSIS CONCRETE 	 Gr.,A	 IICP F4	 PS P

	

 I A S PEE -C P EE P ,	 300
vISCrELASTIC ANALYSIS CF CONCPETE GCA	 110e E5	 RSP	 TISSAFF-CpArx.	 451
Vnin FRACTION Al	 7090 F?	 Pc	 I $ FUGU E , STEADY-STA SI TEm PI PATUFF	 48
VCIC X-SFCTION CALCULATION	 GFC	 175 F4	 PC P	 P 1 A VnIn, ANNULAR	 276
vt PROC BAIL 66008 14	 RS	 T m S CHECKFP,CRECT,CAMMET,PLCT FA ,... FNDF/P	 344
V2 PROC RNL 66000 F4	 PS	 T . s CRECT,CHECKER,RIGEL,PLCIFP„... F NDF/P	 475
V7 PROCESSING CIDES	 ARE	 361 14	 osp	 TmscRFrT,CHFCKFR, ENDF/B 	 475
V3 DATA P ROCESSING CODE	 All	 160 14	 PS	 T m S PIG F I, FAICE/P	 571
V3,V4 PR^CESSING CODES	 Bell	 6600 FA	 RS	 T m s CHErK1,QIG F L1, FAIF/P	 571
44 PRCCISSING CODES	 BNL 6600 14	 Ps	 T M 1 CHECK3,P1G 1 13, ENPF/8 V3,	 571
4-OSN ru7PuT TAPE EDIT REACTION RATES	 UK-N 70	 N $ WED.5 0 F2	 IS	 133
w-CSN, I-C MULTI-GP SN APPPOK SLAP CYL SPHERE UW-I, 7050 12	 FS P	 T r $	 132
wAm P U m , i, (JEL CYCLE COSTS P F PFcPmeNCE STOCY	 ;re 7044 14	 Ps o0

	

224
r,WAMPUM, FUEL CYCLE COSTS p E pEp mANC E STunv	 UFE 6600 14	

11	
274

WANL 660) 14	 RS L TesCAmPIT, X-SEC GENEPATION FOP TPANS :% 7 CODES :	 547
wANL 6600 14	 RSP	 1C4vARI-OUIP, TIPF-CFP 2-C MULTI-OP ni rrust riN	 212

Will 70 9 4 F.FAP RSBPL T N 4 rPS, sc4o2n PLOTS FPCm SCISRS X-S E CTICN TAPES	 239
wANL 7094 1 2	 AS P	 A $ I TT, X-SFCTICNS FRO M P-w RESONANC E PARAM E TERS	 238
WANL 7094 14	 RS	 r s 0 102, SPAc r -INDEPENCENT INvEPS E WIN rT IrS CALC	 I61
WANE 7094 14	 Ri 0	 r S 0 101, SPACF-1NOE P ENOFNT KINETICS KFX r 0 TICNS	 255
VANE 7004 1 4	 RSPxTrsvART-GUIP3, 2-0 m ULTI-GP DIFFUSION xv 11 7 REM	 ?VI.

wAPO 361 1 4	 RS ('LX T P s LFooAon, SPECTRA CALCULATICK PITH DEPL ET ICW	 279
wAPO 6600	 'CD	 R	 L T 7 c ETOG1 DATA LIBRARIES, MUFT4 rP 5, n4M1 OP 2	 447

WARD 6600 14	 RS P	 T P 5 ETC P0 1, ENDFOI FcRmAT TC MUFT FOR M AT X-SFCS1DNS	 43b
RAPT 6600 14	 RS P	 T r $ CINCAS, NUCL 1 AR Full CYCLE COST ANC F r ONO m ICS	 154
wAPO 6600 14	 RS PL T P 5 E1001. FrOF/e TO muET, CAM, ANISN 4-SEC FOR m AT	 437
wAPC 7094 r.mAP RS PLX T P 4 LAS / R, SPEC TRIM CALC wITH BUPNUF CYL LA TT ICE	 749
wAPC 7600 14	 RSP	 1PSETOG71, ENDF/B TO MU F T, GAM, ANISN X-5 1 1 FORMAT	 531
4APD 7600 14	 RSP	 1P5ETrT2, THE P PAL LIBPAPIES FROM ENCF/ p cern	 509
WARC 6600 14	 RS P	 T H S mANTA, STFAnY-STATE THEPMAL-HYDPAULIC ANALYSIS 	 256
WASP. wATFP AND STEA M THEPMCCYWA m IC PPCPF 0 TIES 90PL 6600 14	 RS P	 T H A	 356
wATER C STEAM ANC	 360 F4	 psi"	 THSASTEm, THERmorvNAefr P o r P EPTIES	 5P0
WATER ANC STEAM THEkmoDy Namtc PROPERTIES RAP'. 66CC 14 	 REP	 THSWASP,	 396

wATFR PROPERTIES BGCE	 360 F4	 RS	 I H 1 5TFAM-67, 1 967 ASmr 5TF4m AND	 447

WATER REACTOR DESIGN	 BNW	 1101 15	 pc P	 7 H S REPP, THERMAL-HYCRAULIC	 483
wA TER-cE r LED CORE TRANSIENT ANALYSIS	 INC	 360 FOIAL RSP P L CT G $ PARES,	 555
wA TF p -mAmmEP, LIQUID BLOwnOwN ANALYSIS LrET	 urA	 360 14	 RS 0	 6 $

	

PS P	 T H
,	 T H %

:11:::::	

424
278

wisT E R -LrGGEr FUEL ELEMENT ANALYSIS 	 BAPL 6600 14
WATER, ST r A m TABLES 14.5-14,500PSI A 32-472CEGF PAN_ 6600 F: RAmlIc ;	 267A
WAVE FUNCTION RADIAL INTEGRALS rPNL 1604 163	 FS 0	 335

WEAK EKFLCSION, COUPLE0 AEUTPCN-NY cR ODYN AP ICS APCA 7054 F2	 FS P	 F S	 145

WED, W-DSN OUTPUT TAPE EDIT REACTION RATES	 UK-vi 7090 F2	 FS	 N 5	 133

WEIGHT O PTIMIZATION DOSE CALC	 Al	 7054 F.FAP PS p	 J S SHOE, SHIELD	 197
WEIGHT OPTI m IZATION STUDY	 Pw	 1604 E63	 RSLSOI S WDPEXP PT , PFACTOR

WILL CRYSTAL	 UM	 7090 MAO	 PSI'C S BLP P 5, GAMMA-FAY PHrT r FRaCTICK	 170
WF LWING, MATERIAL BUCKLING CYL FUEL ELEMENTS	 AEP	 360 F4	 PS P	 B S	 362
WH A M , LINUID-FILLED PIPING SYSTEM ANALYSISNE 	 36008 136	 G S

Pc	 ICS	
27e:SsB	

32W HIRLAwAY, 3-0 2-GROUP DIFFUSION xYZ GEOMETRY cnc 1604 F63
hHIRLAwA y , 3-D 2-GROUP DIFFUSION XYZ GEOMETRY 11PN1 7090 E2	 PSP	 TCS	 32
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WIGL2	 X-SECTION'

wIGL2, 1-0 2-GP SPACE-TIME r[FruSInN 1-GEOM	 AAP1 6600 E4	 PSF	 TFS
MIGL2, 1-0 2-GP SPACE-TI M E CIFFOSTON 3-G E Om	 GGA	 1108 E4	 PSP	 TES
WIREX, COM P UTER-PRODUCED WIPING LISTS UHTREX 	 LAS 7090 F .FEAP P S 0	 I $
WIRING LISTS UHTPEX	 LASL 70 G 0 EmFAP RS P	 I $ OPEX, CCMPUT5R-PP0000E0
WLIB, E LAT, RESONANCE ABSCR A TION, CELL	 ANL	 3600 F36	 PSAP X T 8 $ RABBLE,
WOODS-SAXON POTENTIAL SHAPE CAICULA T ICA ERNI_ 7090 F 2	 RS	 A t LYNNE,
WCPEXPRT, R E ACTOR WEIGHT O P TI m IZATION STUDY	 PR	 1604 F63	 FS	 I S
WORKSTATI0N PKG	 ANL	 360 F+ASS PSI	 CT P $ WSP-HASP/COS, DOS- M T REMOTE
WSP-HASP/DOS, DOS-MFT RE mOTF WORKSTATION PKG	 ANL	 360 ERAS!, MR	 CT P $
MTSC 6600 8 F4	 RS P	 1 I t SEAL SHELL, SHELL STRESS ANALYSIS AXISYM LEAD
X-SEC	 RNL 6600 F4	 PS P	 A $ SESEIT, OIFFRACTION mrCFL E LAS T IC SCAT
X-SEC C POLARIZATION cALc KAPL 66C0 F4 	 PSR	 TASPHASER, PHASE SHIFT
8-SEC CALC	 BNL 6600 F4	 PS P	 A S SIGPLCT, RESOLV E D MULTILEV EL B-w
x-SEC CALC	 KAPL 6600 F4	 ps P	 1 A S JRIXR, CCUPLED-CHANNEA SCATTERING
X-SEC CALC ANL 6600 F4	 RS ?	 A I AVERAGE, UNRESOLVED REGION AVERAGE
1-SEC CALC ANL 7094 F4	 PS P	 A	 AvERACE, UNPESCLVEC REGION AVERAGE
X-SFC CALO ?NW	 1108 64	 RS P	 T II F FCC4, FU KPAmENTAL WCDE FAST REACTOR
X-SEC CALC GGA 1103 F4	 PSPATBsCAF,GAR, SPECTRA Aro GRUMP-AVERAGED
X-SEC CALC ORNL	 360 F4-PAL FS P	 0 $ ISESFARCF, ISCTCPE PRCruCTIlm FLUX,
x-SEC CALC CRNL 1604 F63	 RS P	 P $ ISOSEARCH, ISOTOPE P RODUCTION FLUX,
8-SEC EVALUATION	 ENEA 360 F4	 PS P CT A 1 JuPiToRI, COUPLED CHANNEL
x-SEC EvALuATION	 ORNL 1604 F63	 RSP	 1 ASJUPITCP1, CCUPLFO-CHANNEL
x-SEC EvALLIATION Al	 360 F+AAL ASP L CT m A SCO P E3, SCISPS ENPF/P GRAPHIC
X-S E C FORMAT WAPD 6600 F4	 RS PL T P $ FTCGI, FNCF/A To muFT, GAM, ANISN
X-SEC FCRMAT wAPC 7600 F4	 RSP	 1 BSETOG3, ENOF/A IC' mOF T , GAM, ANISN
8-SEC GENERATION FCR TRANSPoRT CODES 	 WAIL 6600 F4	 RS L 1 P 8 GAMBIT,
1-SECS	 AAPL 6600 F4	 PS P	 T A A PLN1, UNRESOLVED RESCNANC E INTEGRALS
X-SFCS GESV 635 F+Gml, PS P ICE L S TDCWN, SPATIAL C COmPOSITION-OFPFNDENT
X-SECS BAPL 6600 F4	 RS	 I A s P0807, 2-0 PIC EuSION ABSORPTION REMOVAL
X-SECTICN AVERAGING	 GCA 7044 F4	 RS P	 I $ GAVEF, ENERGY INTERVAL
1-SECTION CALC	 FIFIw 1108 FR	 Rs pLx T P $ 8111, THERMAL SPECTRUM
x-SECTIoN CALC	 Al	 7090 F2	 IS PL I A S ARFS2, PFSCRANCE INTEGRAL

Al	 7094 FaMAP IS PLX T A f TRIX1, F E SONANCF INTEGRAL

	

ANL 3600 F63	 RSBF	 A A NEARREX, COMPOUNC NUCLEUS
COG	 1604 F63	 RS PL I A $ ARES2, RESONANCE INTEGRAL

	

NED 2000 F2	 RS P	 A A CORIE, RESOLVED PENANCE

	

Al	 7090 F2	 RS PL T P 5 FORM, FAST NEUTRON SPECTRUM

	

ANL 1600 E61	 RS LX T B $ GAM1, EAST NEUTRON SPECTRUM

	

COC 1604 F63	 RS PL T P 5 FORM, FAST NEUTPON SPECTRUM

	

CDC 1604 F63	 IS PIP T B $ Ge m ', FAST NEUTFCN SPECTRUM

	

GGA 110P F4	 RS P	 A S GANCY, UNRESOLVED RESONANCE
x-SECTION CALC	 GGA 7090 F2	 RS PLx T P S GAml, FAST NEUTRON SPECTRUM
X-SECTION CALC	 NED 2000 F 2	 RS P	 A S RAPTURE, RESONANCE INTEGRAL
X-SFCTION CALC	 OSUC 370 F4	 IS PLXCT R S FORM, FAST NEUTRON SPECTRUM
8-SECTION CALC ANL	 3600 F63	 RSA'? XCT B S TmERMCSIANL!, TH E RMAL SPECTRUM
X-SECTICN CALC ELASTIC SCAT RESONANCES Al 	 360 F4	 RS PLx T B S AiLmCE.
1-SECTION CALC ELASTIC SCAT R E SoNANCES AI	 7094 FmRAP RS PL T B I AILMOE,
I-SECTION CALC FROM USN OUT P UT Pw	 1604 LAG1 RS P	 1 $ C T X, EFFECTIVE
X-SECTION CALC MODERATOR GGA 1108 F4	 RS P	 A $ GAKEP, INELASTIC SCAT
X-SECT ION CALCULATION 	 GEC	 625 F4	 PS p	 P $ AVOID, ANNULAR VOID
X-SECTICN CALCULATION	 PARL 6600 F4	 RSP	 TASSUMOR, S-WAVE NEUTRCN
X-SECTION CALCULATION	 All	 360 F4	 RS P CT P $ MC 88. 2, ENrF MULTIGROUP
I-SECTION CALCULATION	 ANL	 3600 F36	 RSP	 TASVC**2, ENOF mULTIGROUP
X-SECTICN CALCULATION GGA 1109 F5	 RS P	 A $ FLANGE!, SCATTERING LAW
X-SFCTION CALCULATION NED 7094 P4-PAP RS P	 T A $ EPITHEFMOS, SPECTRUM AND
X-SECTION EVALUATION	 ORNL 7090 E4A $ MUFFLE, FISSILE NUCLIDE
1-SECTION GENERATION	 ANN 1108 F4	 RZ4PPITASIOX, 1-D DIFFUSION FAST
X-SECTION GENERATION	 GEC	 635 F4	 RSBP	 T P $ GROUSE, SPACF-CEPENOENT
X-SECTION GENERATION CODE	 FIAPL 6600 FrCOM RSPXTASPAX02, HARMONY-PD0
8-SECTION LIBRARY PREPARATION	 GGA 1108 F4	 RSPXTLSGANC, GAFGAR
I-SECTION LIBRARY TAPE PREPARATION	 Pw	 1604 F63	 RS	 L $ CSPI, SN
8-SECTION LIBRARY TAPE PREPARATION	 PW	 1604 E63	 RS	 L $ CSP24, SN
I-SECTION LIBRARY UTILITY PROGRAM 	 Al	 7094 P4-PAP RS 1 TmSMOMUS,
X-SECTICN LIBRARY UTILITY ROUTINE	 ANL 3600 F63	 RSSP	 T m 5 XLIBIT,

X-SECTICN CALC
8-SECTION CALC
I-SECTION CALC
X-SECTION CALC
I-SECTION CALC
X-SECTION CALC
8-SECTION CALC
I-SECTION CALC
I-SECTION CALC

274
274
315
315
281
381
190
541
541
282
524
507
377
506
376
376
306
316
322
322
3Ce
308
375
437
53R
547
359
505
280
218
184
89

208
171
89
177

51
33
51
33

341
33

176
51

184
147
147
210
2e9
276
399
355
355
247
201
323
374
420
426
345
194
193
159
181
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x-SECTION	 1-0

X-SECTION MA NI P ULATION ANL	 360 F4	 ASBAL CT L $ ARC-XSEC1, mIrROSCOPIC
A-SECTION TAPE	 GGA 7044 F+Aus p ASAP	 m $ UNPACK, RETRIEVAL FROM SCISRS
X-SECTION T A PES	 EGA 7044 F+SPS ASAP	 T N S CAOSSPLOT, 5C4020 PLOTS FROM
X-SECTION TAPES wANL 7094 F•EAP ASBAL I N S CPS, SC4020 PLOTS FROM SCISPS
X-SEETICNS	 Al	 7090 E.FAP AS L TBSOUICKIF. INFINITE MEDIU M SPECTRUM
A-SEC T IONS	 LA SL 7090 FLOCC RS P	 8 S ZOT, G R OUP-COLLAPSING OF MULTI-Op
A-SECTIONS Al	 7090 F.FAA RS AL T 8 S TEmPEST2, THERMAL NEUTRON SPECTRUM
X-SECTICNS Al	 7094 F2	 As p	 T A S 2PLUS, NON-SPHERICAL OPTICAL MODEL
X-SECTIONS ANL	 3600 F63	 RSBP	 I A S 2PLUS, NON-SPHERICAL OPTICAL mCDEL
X-SECTIONS 8HSC 360 14	 PS PL T A $ TEmPEST2, THERMAL NEUTPON SPECTRUM
X-SECTIONS BNL 6600 14	 RS P	 A % QA m Pl, REICH-MOOPE RESOLVED REGION
A-SECTIONS BAIL 6600 F4	 RS P	 A s THRESH, STATISTICAL MODEL REACTION
A-SECTICNS CDC 1604 F63	 RS AL T B s TEM P EST?, THERMAL NEUTRON SPECTRUM
X-SECTIONS E AST THERMAL SP E CTRA GGA 1108 F4	 AS ALA T P S 01,04, mULTI-CP
A-SECTIONS FAST THERMAL SPECTRA GGA 6600 F4 	 PS L TASGG 1 4 . muLTI-GA
X-SECTICAIS F UR GAMMA-RAYS GE r 7094 E 4	 RS P	 A $ GAmMA-P, PRODUCTION
X-SECTIONS FROM B-w RESONANCE PA P A m ETERS WANL 7094 E2 	 PS P	 A % EXT,
X-SECTIONS CGA 1138 F5	 ASP	 1BSENDF82,1,ANO2,6FE2, ENDF/A TO GAFGAP
A-SECTIONS HEX LATTICE 	 GGA 1108 F4	 RS	 A $ HEXSCAT, ELASTIC SCAT
A-SECT IONS NED	 635 F4	 ASP	 TASRFAX, RESOLVED RESONANCE EPITHERMAL
I-SECTIONS PARAMETERS	 AI	 7094 FPFAP RS AL 1 P $ CRAVE, GROUP-AVERAGING
A-SECTIONS wA A D 6600 F4	 ASA	 TBSETCml, FACF/E1 FORMAT TO muFT FORMAT
XENON OSCILLATION	 CEND 360 F4	 RSPATFICEXE,INCEXE, 1-GP 3-n XYZ
XENON T PANSIENT E DEPLETICN	 KAPL 6600 F4	 PS P	 T r S 30)(1'0 E 1'3, 3-0
XLACS, XSDRN mULTIGROuP I IARARIES FROM ENDEAR OPAL 360 F4	 ASAP XCT B
ALIAIT, X-SECTION LIBRARY UTILITY ROUTINE	 ANL	 3600 F63	 RSRP	 T M $
ARAI DIF E RACTION POwJER PATTERN INCEXING LASL 6600 F+COM ASA	 TolINDx,
XSORN mULTICROUP LIBRARIES FROM ENDF/B ORNL 360 F4 	 ASAP xrT 8 S ALACS.
xSnRn, DISC R ETE ORDINATE mULTICArOP CONSTANTS ()ANL 	 360 F4	 PS A LX T B S
XSEC CALC KAPL 6600 F4	 RS P	 A s MULTI, MULTI-LEVEL RESONANCE THEOPY
ASFC LIBRARY mAINTEAANCE NFr 	 635 F4	 RSP	 This-MOUT, M UG mULTIGACUP
XSEC LIBRARY MAINTENANCE NED 1108 15	 ASP	 TmSTROuT, MUG mULTIGAOUP
XSEC PRolAPILITY TABLES Al 	 360 F+BAL RS P CT P S U3R, UNRESOL PFSONANCE
XSEC SETS, SN 18- 24- ANO 25-G A CU P SETS	 Lest. 6600 Kr	 P	 Lx T 7 S LASL
XSECS. FRO' 8-W PARAMETERS 	 GOB	 1108 F5	 RS P CT A $ FSDPB, PCIKTwISE
xSErTIcK rrIES EINL 66008 F4	 RSP	 TASPESEND,ADLEP, FAME/ A RFSCNANCF
BY GEOM	 AGC 7090 FLCCC ASAA	 C S 2CXY, 2-r MULTI-OP SN APPROXIMATION
BY RI GEOMETRY GEA 1108 F•AAL PS P 	 1 C $ GAmPIE50, 2-0 MULTI-G P C1FFUSION
BY RZ GEO M ETRY EGA 7044	 FORAP RSPB' 	 T C S GAMPLF4, 2-C MULTI-OP DIFFUSION
BY R7 PT4	 WANL 7094 F4	 PSPXTCSVAPI-QUIP3, 2-C M ULTI-G 0 cIFFUSION
XV RI 8TH L A SL 7601) F4	 PSP	 TCSTPUTRAN-PNV4, 2-0 PA R TICIF TRANSPOPT
XV R Z PTHETA LA SL 36UB 84 	 PS P CT C $ TwOTPAN2, 2-C M ULTI-GP TRANSPDPT
BY RI PTHETA LASL 6600,3 F4	 PSP	 1CSTPOTPAN2, 2-0 MULTI-GP TRANSPORT
BY R1 RTHFTA L4SL 760013 F4	 REP	 TCITWOTPAA2, 2-C mULTI-c p TPANSPORT

BY RZ PTHETA GEOMETRY BNw 1108 F4	 RS P	 C s PE114, 2-r PFPTUPRATION
BY, P/ GOB 110d F4. 6AL PSP	 10SAUG2, 2-0 MLLTIGPOu P riFFLstrN&AuRAup
XVi G r nm . Tio, coc 1604 F63	 AS P	 T C $ wHIRL Aw Ay , 3-r 2-GROUP DIFFUSION

XYI GEOMETRY ORNL 7090 1 2	 RsP	 TrswHIRLAwAY, 3-C 2-G R Cu P CIFFuSICN

XYZ R-TH E TA-Z	 LASL 6600 14	 RS P	 T C $ 3DO T , 3-0 MULTIGPOU P DfFFUSICK

XVI )(ENO/ rSCILLATIoN	 CTAD 360 F4	 ASPATFICEXE,INEEXE, 1-G P 3-C

YAN KEE-FUEL TtMPERATURE riar	 ORNL 1604 F2	 RS P	 H $ p11,DFAL, SPEkT

Y I E LD FArm REACTION OR DECAY MANI 1604 F63 	 RS P	 0 s ISOTOPES, MAXIMUM
$

ZOT, GR11P-roLLAPsiN6 OF mulTI-GA X-SECTICNS	 LASL 7090 FLoCC PS P

	

III ASSEMBLY 48 GAFGAR E N9F/R DATA TAPES	 GrA IICR PIN	 P	 LTIS

/UT, RESOLV E D KOEIJN RESIMA N C E INTEGRAL cALC	 GCA 7090 F.FAP PsA	 T A $

I- & 2-r R LL ANALYSIS AI	 36n P4	 ASP	 10 5 SOFIRE2. SCOI um POOL FIRE

1-n Au-nirruSIJN SLAB CYLWE R S P HE R E AER	 360 F4	 AS1	 111FIRF5.

1-0 AND p.-n MULTI-G P DiFruSinN princ,rAm	 AAEC 360 F4. 0AL P C p	 T

I-C A'-Jr	 muiTI-GA DIFFUSION PPOGRAM 	 UR-12 704C FPFAP F5RPI T

I-D RURNUP POW04 DISTRIBUTION SEA P c p	 lca 1108 F4	 PS P	 1 C s

1-0 DIFEJSIoN FAST X-SECTIrN 0E mE1ATIEN	 ANw 110e F4	 E5pATAS10x.

1-C FAST PFACTOR DESIGNEEURVFY STOGY SW	
6600 F•crm AsAxTosFAREo.

I-D Frw-: A DIFFUSION DEPLETICN	 GGA 7044 C4	 PSP	 TosP7LPAn-rEyEP.

1-n FFw-Gs DIFFUSISN OEPIETION PROGRA M ANC	 360 14	 ASAP CT 0 5 CWARF.

594
206
207
239
119
113
50

254
254

50
492
504

50
298
298
235
238
596
291
257
162
436
415
477
572
101
6C9
572
393
535
493
493
553
532
216
465

18
222
222
264
573
35e
35A
358
304
438

32
32

463
415
549
17R
113
356
al

559

103
101
319
174
427
221
579
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1-0
	

1-GP

1-0 FEW-GP DIFFUSION DEPLETICN PROGRAM COO 7090 F2 	 RSB	 T 0 $ FEVER,	 117
1-0 FEW-GP DIFFUSION DESIGN SYSTEM 	 Al	 360 F4	 RSBp	 T K $ THREDES,	 273
1-0 FEW-GP DIFFUSION POWER 01ST SEARCH GCA 7044 F4 	 RSP	 1 CSGASP2,	 220
1-0 FEW-OP DIFFUSION SLAP CYLINDER SPHERE AI	 7090 E2	 Rsp	 TCIFOG,	 28
ND FEW-GP CIFFUS ION SLAP CYLINDER SPHERE BC625 F4	 PS	 I C I FOG,	 28
1-0 FEW-GP DIFFUSION SLAP CYLINDER SPHERF CCC 1.604 163	 PSP	 TCSFOG,	 28
1-0 FEW-GP DIFFUSION TEMP CoFF CALC 	 GGA 7044 14	 RS P	 T C $ TFmCO,	 225
1-0 FEW-GP SN APPROXIMATION CYLINDER	 PPCO 7040 F4	 RSP	 TCSTOPIC,	 148
1-0 FEW-GP SN APPROXImATICN CYLINDER	 PFCC 7090 F2	 Rs P	 T c $ TOPIC,	 148
1-0 FEW-GP SN DOUBLE SN A p PROx SLAP GEOM PPCO 7090 F2 	 FS P	 C $ FIST,	 59
1-0 MULTI-GP DIFFUSION + LIB	 AI360 F4	 PSPPLx T C $ CAESAP4,LIBLST,	 270
1-0 MULTI-GP DIFFUSION SLAP C y L SPHERE	 PAW 1107 F4	 PSO	 TC$HEN,	 241
L-C MULTI-GP DIFFUSION SLAP CYL SPHERE 	 Al	 7090 F+FA p FS L TCSFA1M,	 120
1-0 MULTI-G P DIFFUSION SLAB CYL SPHERE	 Al	 7090 F+FA p RS PL I C $ AIMS,	 29
1-C MULTI-GP DIFFUSION SLAB CYL S P HERE	 CDC 1604 F63	 PS DL T C 4 AIMS,	 79
1-0 MULTI-OP DI F FUSION SLAP C y L SPHERE	 CCC	 1604 F63	 PS p Lx T C t FAI N',	 120
1-0 MULTI-GP DIFFUSION SLAB CYL SPHERE 	 CSUC 370 F4	 PS PL CT C $ AIm6, 	 29
1-0 MULTI-GP DIFFUSION SLAP CYL SPHERE Al 	 7040 F+FAP RS L I C $ acE p ,	 118
1-0 MULTI-OP DIF F USION SLAP C y L SPHERE AhL 3600 F36	 PspxTcsmACHI,	 2E2
1-0 MULTI-G P DIFFUSION SLAB C y L SPHERE PuRD 6500 F4	 RS PLx I C 1 MACH1,	 262
1-fl MULTI-c p DIFFUSION SLAP C y L SPHERE BHSC 360 14	 RSP	 TcsFAIMOS,	 120
1-0 MULTI-GP DISCRETE ORDINATE CAtr	 AI	 7090 F2	 FS PLX T C S 0172,	 151
1-0 MULTI-GP DISCRETE ORDINATE CALC 	 Al	 360 74	 PSRPLX I C S ANISN,	 151
1-0 MULTI-GE DISCRETE ORDINATE CALC ANL 	 3600 F36	 RSP	 TrSSNARG-10,	 288
1-C MUL T I-G P DISCRETE ORDINATE PR ,G R Am	 ANL	 360 F+PAL RSP	 1CICTF4,	 209
1-0 MULTI-GP DISCRETE ORDINATE PROGRAM	 BC	 625 F ...mAP PSP	 1C$OTF4,	 209
1-0 MULTI-OP DISCRETE ORDINAT F PROGRAM	 LASL 6600 F4	 FS P	 T C S 0174,	 2CS
1-C MULTI-CD DISCRETE ORDINAT E PROGRAM	 LASL 703C F4	 Pc 0	 T C S CTF4,	 209
1-0 FULTI-GP DISCRETE CRDINATF PROGRAM 	 LEE 7094 F4	 FSP	 1CSD1F4,	 209
1-C M ULTI-GP DOUBLE SN APPROx 	 PNw 7090 F LCCC RSBP	 I C $ GF-HAPD-513,	 75
1-C MULTI-GP 0164 WITH DEPLETION	 LASL 7030 14	 PSP	 Tn$DIF-RuRN,	 769
1-0 MULTI-GP SN APPROX SLAP CYL SPHERE PW 	 1604 LAG1 PS P	 C I MGDsN,	 211
1-0 MULTI-GP SN A pp ROX SLAP C y L SPHERE UK-w 7040 F 2	 Rs P	 T C $ w-05N,	 132
1-C MULTIGP KINETICS WITH TEMP FEECPACK GCA 	 1107 F4	 RSP	 TF$GAKIT,	 370
1-0 mULTIGRouP DIFFUSION AND DEPLETION GGA 1108 14 	 Rsp	 1CsFFvER7,	 31e
1-0 FULTIGP ou p DIFFUSION DEPLETION	 Al	 760 F4	 RspP x I C s SIZZLE,	 58
1-0 FULTIGRruP DIFFUSION CEPL F TION	 AI	 7090 F2	 RS L	 T 0 $ SIZZLE,	 58
1-C mULTIGP o UP DIFFUSION DFPL E TICK	 CDC	 1604 763	 RS L 1 176—SIZZLE,	 58
1-0 PULTIGRCUP DIFFUSION SLAP, CYL, SPH ANC 	 360 F4	 PSBP CT r s m cNA,	 572
1-0 mucrinPno DIFFUSION SLAP, SPH, C y L GCA 1107 F+BAL p s P	 T C $ 051F2,	 430
1-0 muLTInanuP DISCRETE oP oINATF CALC	 UNC	 1604 163	 PS pL T C S OTF,	 144
1-0 MULTIG R CUP REACTOR KINETICS P ROGRAM CRKL 360 F4	 PS P XCT F S TASK,	 55P
1-0 MULTIGROUP TIME-9EPEND P NT PI E FUSICK GGA 1107 74	 Rsp	 TFIGAKIN,	 310
1-C CNE-GP SPACE-TIME DIFFUSION FEEDPACK PNL 660C 74 	 PSp	 TFANOAN,	 405
1-0 PERTURBATION FOR Aim A NT FCG crrFs	 El	 7090 72	 79C $ PEPT,	 30
1-C PERTuRPATION FOR AIM AND FCC ccnFs 	 PHSC 360 F4	 FS P	 C S PERT,	 30
1-C PERTURBATION FOR AIM ANC FCC CODES	 ccc 1604 F63	 Ps

	

 r S PERT,	 30
1-0 SLAB AMP SPHERE GECM SN TRANSPCPT	 ANL 3600 F36	 PS P xr7 r i IFSS,	 513
1-0 SLAB GAMMA-RAY TRANSPOPT 	 BAPL 6600 F4

	

J C77c%1064C8:	
343

111- SLAP TRANSPORT WITH SLOWING nrwN	 RAPL 6600 4 S PT	 yPS	 $	 342
1-C TtmE-DEPENDENT DIFFUSION CALC	 KAPL 660C 74	 RS P	 F s PAU F Z F I T ,	 352
I-C TRANSPORT PERTURBATION THFr oy	GGA 1108 F4	 RS P xCT C $ GAPER1C,

	

P 4 SAIL,	
606

0I- 1-GP SN APPROXImATION SLA P CFCFETF y Ai	 7090 P 2	 FS P	 52
1-n 1-GP SN APPRoXimATION SLAP CEOAIFTRY CDC 	 1604 F63	 PS P	 P $ SAIL,	 52
1-0 I-GP 94 APPROXIMATION	 Al	 7090 72	 RS	 Fk $ SA CNN C F LI CODE,	 53
1-0 1-GP S4 APPROximATIoN	 CDC 1604 F63	 Ps F	 R $ 54 CY1 C F Lt Clo p ,	 53
1-C 2-GP KINETICS TEMPERATUPE PEFoRACK RAPL 6600 (4 	 R5P	 TFINCWIG,	 371
1-0 7-GP SPACE-TIME DIF F USION 3-GFOM	 RAPL 6600 14	 RS P	 T F S 4IGL2,	 274
1-C 2-GP S P ACE-TI m E JIFFLSI0N 3-GEr m	GGO 1108 64	 PSP	 1FSWIGL2,

	

R 6 SAIL, 1-0	
274

1-OP SN APPROxIMATIuN SLAP GFo m ETR y Al	 7090 72	 RS P	 52
I1-GP SN A P PROXIMATION SLAP nu pp TP ,e rcc 1604	 F61	 R	 P	 SAIL, 1-0S P	 52

1-OP S4 APPROXIMATION	 Al	 7090 F2	 RS	 II $ 54 (EL C F LL C O P E, t-n	 53
1-0 0 94 APP 0 oximATION	 CnC	 1604 F63	 Rs p	 9 S 94 nil_ CELL (- ODE, 1-r	 53
1-CP 3-0 XYZ XENON OSCILLATION	 CENO 36C F4	 RSPXTFS C F XF,INCExr,	 415
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1-PFGIoN	 1108

1- R EGIC A K I N FTICS SNAP Gpcm F TRY	 Al	 7090 F2	 PS	 E 1 SNAPKIN5/5A,	 122
ID AN1 2o Frw -S4CUP SPACF-TI mF KINETIC S eCL 6400 F4	 AS P	 T F 1 ADEP,	 454

IrX HEIN_ 11088 F4	 PSPxTRS E10X3, MULTI-C P CONSTANTS FPM EArF/R FOR	 388
106. 1-0 D I F FUSION FAST x	 PS P X T B $-SFC T TON CENE P ATICN	 erw	 1108 F4	 374
1G P CFPL7TI1N NED	 635 F4. Gmc, asP	 TOSSON, 21 SYNTHESIS muLTIG P CIFF &	 4P5
151 FLICHT CuLLISION PRORA R II (TIES MC ORNL	 360 FERAL RSV	 TRSPAFFLE,	 352
1S T FLIGHT COLLISICN PRJPA R ILITIES mC	 GPM_ 7090 FEFAP RS P	 T p s p A r FLF,	 352
10 MFV	 PC	 625 64	 PS PLX T R S GA m TEC2, MULTI-GP CONSTANT CALC 0 TI 	 195
10 0F V	 BNw 1107 F4	 PS PL T R I CAMTEC2, MULTI-GP CONSTANT CAIC 0 To 	 165
10 mEV	 FINw 7090 F.FAP PS PL T R $ GAMTEC2, mULTI-GP CONSTAN T CALC 0 TO	 185
10 0 FV	 UVA 640) 84	 PS PLX I R t GAMTEC2, MULTI-GP CONSTANT rALC 0 Tr	 165
1107 F4	 RSP	 TCSHFN, I-C MULTI-CF rIFFUSICN SLAB CYL SPHER F	INN	 241
1101 F4	 RS PL T 8 $ GAMTEC2, m ULTI-GP CONSTANT CALC 0 TC 10 m FV	 01NW	 185
1101 PIN	 R	 LTIt ZPF-TII ASSFMBLY 46 CAFGAP ENDF/B PATA TAPS 	 GGA	 356
1108 roln1 AS P	 M $ BrCr m , AFC n p PURCHASE VERSUS LEASE ANALYSIS	 SLA	 589
1108 FETAL RS P	0CSGAPA0LE5, 2-0 M ULTI-G P DIFFLSICN XV R2 GEOMETRY GGA	 222
110 P FERAL RS P	 1 C $ GA PA TRI, 2-0 mULTIGP P 1FFUSI0N TRIANGOLA P MFSP GGA	 401
1104 FERAL RS P	 T C I GAZF7, 1-0 m ULTIGRCUP DI F FUSICN SLAP, SPH, CYL GGA	 430
1108 FERAL RS P	 T 0 t MKT P I, 2-C m ULTICP DIFFL s IONERURNUP TRI-MESH GGA	 435
1108 FERAL RS P	 T ) 1 RUG2, 2-P m ULTIGRCUP CIFFUSION C HURNUP XY, P I GGA	 43e
1118 FN P AL RS P	 T E $ PLnOSTt, CO M BINED KINETICS 2-0 HEAT TRANS F ER	 GGA	 303
HOE FE R AL AS P	 T 0 $ GSSLPN1R, LEAST SCUARFS PHOTOPEAK SPECTRA COVE BNNI 	 457
110e FNRAL RSP	 TOST040, PROCESSING CF ANALYZER COMMA-RAY SPECTPA GGA	 333
1108 1NRAL RSBP	 T m $ SPIRAL. F ULL-TEXT STORAGE, SEARCH & RETPuvAL SLA 	 607
1108 FNSL AS P XCT R S HFPMES, PFGIONAL RACIOLOCICAL EFFECTS ANALYSIS HErL 	 527
1106 F4	 S	 T 0 s GA F FE, F0UILTS P IL m FUr L CYCLE CALCULATION	 GGA	 302
1108 F4	 RS	 0 S HExScAT, ELASTIC SCAT x-SECTIONS HEX LATTICE 	 GGA	 291
110e 44	 RS	 1 G t GAD P SE,DOSET, HTC P A CCICENT ANALYSIS CnSE rALC GGA	 261
1106 F4	 AS	 XTPSFISPACK, M AT R IX FIGENVAILF EIGFNVFCTC R PArRAGF ANL	 514
110P 44	 RS P	 A i CARER, INELASTIC SCAT x-SECTION CALC monERATPR GGA 	 289
1108 F4	 RS P	 A t GANDY, UNPFSOLVE0 RESONANCE X-SECTION rALC 	 GGA	 341
1108 F4	 RS P	 A $ GASKET, TEEPMAL SCATTERING LAW CALCULATION263
110 R F4	 PS P	 A S PSEUDO, STATISTICAL PESoKANcE PARA M ETER CAI r	GGAA	 252
1108 44	 RS P	 C S PFRT4, 2-0 PEPTUPPATION XY R7 PTHETA GEO m F T R y 66.4	 304
1108 44	 RS P	 D S FRIVtP6, HTGR M ETALLIC FISSION PRODUCT REL F ASE GGA	 301
1106 F4	 RS P	 E t GAP n TK1N, SPAC F -INDEPENDENT RFACTCR KINETICS 	 GGA	 317
1108 F4	 AS P	 t t GASA, STAPILITY ANALYSIS R EACTOR KINETICS EONS GGA 	 290
1106 F4	 RS P	 G $ S000012, SCCIu m -FuFt INTEPAtTION ANALYSIS	 HE01	 521
1108 44	 AS P	 I S SAFF-CREEP, vISCCELASTIr ANALYSIS rCNCRF T E	 GGA	 300
1108 F4	 AS P	 1 1 SAFE-PLANF, PLANE STRESS ANALYSIS, 2-C p rIntEs GGA	 252
1108 F4	 RS P	 I t SAFE-SHFLL, STRESS ANALYSIS THIN SHELLS 	 GGA	 253
1108 F4	 RS P	 I $ SAFF-2 o , PLANE C AXISYMMFTRIC STRESS ANALYSIS GGA	 379
1108 F4	 RS P	 L t GPE,IRK, GRID CENERATICN FOP SAFE PROGRAMS	 GGA	 296
1108 F4	 RSP	 TASTACASI, ANALYSIS OF RESCAANCF MEASUREPFNTS 	 GGA	 410
1109 F4	 AS P	 T B $ FCC4, FUNCA m ENTAL MODE FAST PEACTOR X-SFC CAI( BNW 	 306
1108 F4	 kSP	 TCSRISYN, 2-0 MULTI-GP DIFFUSTCN SYNTHESIS CALC 	 NEC	 267
1108 F4	 RSP	 TCSGASP7, 1- r RURNUP POWER PISTRIBUTION SEARCH 	 GGA	 319
1108 F4	 RSP	 TCSGATT, 3-C FEW-GP CIFFUS ION CALC HEX-2 MESH	 GGA	 34C
1108 F4	 RSV	 1CsTrmcn7, TEMPERATU R E COEFFICIENT CALCULATION	 GGA	 320
1108 F4	 RS P	 i 0 S FEVER?, 1-r muLTIGROU P CIF F USION AND DEPL E TICK GGA	 318

1104 F4	 RSP	 TDSGAUGF, 2-0 FEW-GP HEX GEC ,' CIFFUSION CEPLFTION GGA	 339

1108 F4	 RSP	 TDSPWCOST, REACTOR FLEL CYCLE COST CALCUL AT IO N	GGA	 441

1108 F4	 RS P	 T D $ 208, 2-r m ULTIGROU P DIFFUSION AND DEPLETION	 RNW	 325

1104 F.	 RS P	 T D $ 308, 3-0 m ULTIG R CUP CIFFUSIO N OURNUP ANALYSIS HEOL	 567

1108 F4	 RSP	 TFSGAKIN, 1-0 mULTIGROU P TIME-DEPENDE NT DIF F USIO N GGA	 310

110e F4	 RS P	 T F t GAKIT, 1-C PULTICF KINETICS WITH TEMP FEEPPACK GGA	 31C

1108 14	 RS P	 T F t WIGL2, 1-r 2-G P SPACE-TIME DIFFUSION 3-GF nm	GGA	 274

1108 F4	 RS P	 T G $ RELAP3. REACTO R OLOwCOwN - EXCURSIO N ANALYSIS ANC	 3E9

1108 F4	 RS P	 T H $ DYNA m , DYNAMIC ANALYSIS BOILING FLOW STEAM 	 GGA	 440

1108 F4	 RS P	 1 H s LinN4, 3-0 TEMPERATURE DISTRIBUTION PROGRA M	CHI	 799

110e F4	 RS P	 T H $ mox y , BwR FUEL ELE M ENT PEAT TRANSFE R CALC	 ANC	 Stl

1104 F4	 RS P	 1 I t SAFE-31), ?-DD CC m PCSITE STRUCTU R E STRESS sTur y cGA	 332

1108 44	 AS P	 T J t MUSCAT, VIEW FACTOR SHIELDING CODE CAVITY GFC m GGA	 259

528
1108 F4	 AS P	 T K $ PRFP,K1TT, SYSTEM FAULT TREE EVALUATION CoDF c ANC
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1108	 1604

1108 14	 RS P X	 A $ cnHRr, COHERENT INELASTIC SCATTERING LAW (-Au' GGA 	 305

1108 F4	 RSPXTBS OAF ,GAP, S P ECTRA AND GROUP-AVERAGED x-sFr our GGA	 316

1101 14	 RS V X T 8 A [DX, 1-0 DIFFUSION FAST X-SECTICK GENERATION 	 FINS 	 374

1108 14	 RSPXTLSGANO, CAFGAR X-SECTIONITPRARY PREPARATION	 GGA	 345

1100 14	 RS P XCT C S GAPERID, t-n TRANSPORT PERTUREATION THEORY	 GGA	 606
1108 14	 RS PLX T 8 $ 01,14, MULTI-GP X-SFCTIONS F AST TH E RMAL SPECTRA GGA	 258
1108 14	 RS PLX T B S HRG3, SLCwING-CCWN S P ECTRU m , MULTICP CONS T ANTS BNW	 467
1108 15	 RS LX T B S LEOPARD, SPECTRA CALCULATION WITH DEPLE T ION	 JNC	 274

1108 F5	 RS P	 A $ FLANG F 1, SCATTERING LAW 9-SECTION CALCULATION GGA	 247
1108 15	 RS P	 H $ FLAC, STEADY-STA T E FLOW, PPEssuRF rtsTRIRuTtrN GGA	 355

1108 15	 RS P	 T 8 $ END F B2,GAND2,GF R 2, ENDF/B To GAFGAP X-SECTIONS GGA	 556
1108 15	 RS P	 1 C $ ?IF, 2-n MULTI-OP DISCRETE ORDINATE CODE	 GGA	 173
1100 F5	 RS P	 T D $ DRUFTT1, LEAST SCLARES TRANS MUTATION ANALYSIS RNWL	 456
1108 15	 RSO	 THSREPP, THERMAL-HYDRAULIC WATER REACTOR OFSIGN 	 BNW	 483
110e 15	 RS P	 T H S TAC2D, STEADY-STATE AND T R ANSIENT TEMP CALC	 GGA	 4C8

1108 15	 RSP	 1HSTAC30, TRANSIENT 3-0 HEAT TRANSFER PROGRAM	 GGA	 414
1109 15	 RS P	 T I $ SAFE-CRACK, VISCCELASTIC ANALYSIS CF CONCRETE GGA	 451
1108 F5	 RS P	 T I $ SHELLS, THIN SHELL 3-n STRUCTURAL ANALYSIS	 GGA	 452
1108 F5	 RS P	 T M $ TROUT, MUG maTtcRoLP XSEC LIBRARY MAINTENANCE NEC 	 493
1108 15	 RS P	 1 N $ GAPER2C, 2-0 PERTURBATION CALC FROM 20F OUTPUT GGA	 471
1108 15	 RS P	 1 n 5 ca r,F,RtRo,sPEc, TI m E-CF-FLIGHT DATA ANALYSIS	 GEES	 476
1109 F5	 RSP	 TRSTOPLYA2, P nwER PLANT THERMAL DISCHARGE sTunx	 HEDL	 599
1108 F5	 RS P CT A $ FSOF3, PrINTWISE XSECS. FROm e-w PARAMETERS 	 GGA	 216
1100 15	 RSPXTOSPACTOLUS,CLOTHC, NUCLEAR POWER PLANT COST cncE HEEL	 540
1108 F5	 RSPxTES Nolsxt, AUTO- AND CROSS-SPECTRAL DENSITIES 	 1361w	 488
1108 R 5	 RSPxfpsFuNPACK, SPECIAL FUNCTICN PCUTINES-EI,K,E,.... ANL	 610
1108 F5	 RS PLX I B $ RFT', THERMAL SPECTRUM 8-SECTION CALC 	 BNW	 184
1100 1 5	 RSBPL T 0 S tscc r n, RACIONUCLICE GENERATION AND DECAY	 FINW	 367
11088 F4	 RSPKTBSFTDX3, MULTI-GP CONSTANTS FROM ENCF/e FOR lox HECL	 388
ttoer F4	 RS P	 1 H $ 1019831, POE' BLINCLE THERMAL-HYDRAULIC ANALYSIS BNW 	 432
14.5-14,5000 SIA 32-4720EGF RAIL 6600 F4	 PS	 T H $ WAT ER, STEAM TABLES	 267
14.5-2539 p stA	 ANL	 16C4 F63	 RS P	 H S M0195,HCH, STEA M TABLES	 254
14.5-2531 PSIA	 BAPL 6600 E4	 RsP	 THSM0895,HOH, STFAm TABLES	 254
1604 F+COP RSP	 TP$LAG, ASSEMRLER FIR FLOOD? INSTRUCTION SIT	 pm	 186
1604 F.CDP 85PXTBSPIC- 8J,E4C-G, MC NEUTRON, GAMMA-RAY HISTORTFS 	 PW	 195
1604 F2	 RS P	 H $ R100E81, SPENT YANKEE-FUEL TEMPERATURE CALC	 ORNL	 545
1604 163	 RS	 C $ PERT, I-0 PERTURBATION FIR AIM AND FCC CODES 	 CCC	 30
1604 F63	 RS	 C S TOP, 2-C PERTURBATION TIC OR 20XY FLUX INPUT 	 PW	 144
1604 1E3	 RS	 C 5 20E, 2-0 MULTI-GE DISCRE T E CRCINATE COPE	 UNC	 173
1604 163	 RS	 I $ WOPEXPRT, R E ACTOR wFIGHT OPTIMIZATION STUDY	 Pw	 150
1604 F61	 RS	 L s CSP1, SN X-SECTICA LIBRARY TAPE PREPARATION 	 pm	 154
1604 163	 RS	 L $ CSP2A, SN X-SFCTION LIBRARY TAPE PREPARA T ICN	 Pw	 153
1604 F63	 PS	 I C $ 2CXYL, 3-C MULTI-OP FLUX SYNTHESIS PRCGRA m CYL P W	 142
1E04 163	 RS L 1 9 $ SIZZLE, 1-0 MULTIGRCUP DIFFUSION CEPLETION	 CDC	 58
1604 F63	 RS P	 A s HA F EVER, HAUSER-FESHBACH INELASTIC SCATTE R ING CDC	 14
1604 F63	 RS P	 A s PEGGY, ELASTIC SCATTERING PHASE-SHI F T ANALYSIS ORNL	 334
1604 FE3	 RS P	 A $ RAN4FS, PA R TICLE WAVE FUNCTION RACIAL INTEGRALS ORNL	 335
1604 F63	 RS P	 B $ SAIL, 1- 0 1-GP SN APPROXIMATION SLAB GEOMETRY CDC	 52
1604 F63	 RS P	 B $ 54 CYL CELL CEDE, 1-C 1-OP S4 APPROXIMATION 	 CDC 53

CRNL1604 163	 KS P	 0 $ ISo CRUNCH, REACTICN DECAY CHAIN ANALYSIS 	 180
1604 163	 RS P	 0 $ ISOSEARCH, ISOTOPE PRODUCTION FLUX, X-SEC CALC ORNL 	 322
1604 F63	 RS P	 D $ ISOTOPES, mAXImUm YIELD FRCP REACT ICN OP DECAY ORNL	 179
1604 163	 RS P	 D S Po WERCO, NUCLEAR STATION ELECTRICITY COSTS 	 CRNL	 340
1604 163	 RS P	 E $ ATPEK3, SPACE-INCEPENDENT KINETICS W/FEECBACK CDC 	 121
1604 F63	 RS P	 8 $ CMPXmAT, TRANSFER FUNCTION EVALUATICK 	 Pm	 188
1604 F63	 RS P	 F $ AX-TNT, COUPLED NEUTRONTCS-HYDRODYNAMICS SPH 	 PW	 151
1604 F63	 RS P	 0 $ CLOUD, GAMMA-RAY DCSE RATE FPCM A CLOUD	 CCC	 47
1604 F63	 RS P	 H $ m 0095,HOH, STEAM TABLES 14.5-2538 PSIA	 ANL	 294
1604 163	 RS P	 j $ GRACE', GAMMA-RAY . ATTENUATION SLAB GEOMETRY	 CDC	 45
1604 Fel	 ES P	 J $ GRACE2, GAMMA-RAY ATTENUATION CYL SPHE R E GFO m COC	 46

1604 F63	 RS P	 L $ SNC. CALCULATION OF SN CONSTANTS FOR DSN TDC 	 Pw 189
1604 163	 RSP	 1ASJUPITCR1, COUPLEC-CHANNEL 	 ORNLX-SEC EVALUATION	 3C8
1604 F63	 RS P	 1 C $ EOUIPOISE3A. 2-D 2-GP DIFFUSION CYLINDER SLAP CDC	 87
1604 161	 RSP	 TCSFOG, 1-0 FEW-GP DIFFUSION SLAB CYLINDER SPHERE CDC 	 28
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1604	 2-D

1604 F E3	 PS P	 7 C $ FnPTRAN TM, 2-0 MULTI-GP SN APPRrxI m ATION RZ Pw
1604 1 63	 RSP	 ICSWHIPLAWAY, 3-0 2-GROUP DIF F USION XYZ GEO mETRY CDC
1604 Fe3	 RS P	 T C	 200RANn, 2-0 FEW-CROUP DI FFUSION SLAB CYLINDER CDC
160 4 163	 RS P	 1 I $ PIP, CENTRIFUGAL PLMP IMPFLLER DESIGN S T UOY	 Pm
1604 F63	 RS PL T A $ APES2, RESONANCE INTEGRAL X-SECTION CALC 	 CDC
1604 F63	 RS PL T B $ Foam, FAST NFUTRCK SPECTRUM X-SECT ION CALC 	 CDC
1604 F63	 ps PL I B $ TEmPEST2, T HERMAL NEUTRON SPECTRUM X-SECTICNS CDC
1604 F63	 RS PL T C S AI m6, 1-D MULTI-CF DIFFUSION SLAP CYL SPHERE	 CDC
1604 163	 RS PL T C S DTF, 1-0 MULTIGROUP DISCRETE O R DINATE CAL(	 UNC
1604 F63	 RS PLX T 4 S GAM1, FAST NFUT P CN S P ECT R U M x-SECTION rALc	 CDC
1604 F63	 RS PLX T C S r Alm, 1-0 M ULTI-GP DIFFUSION SLAB CYL S P H rEIE	 CDC
1604 1301 RS P	 C	 MGOSN, 1-0 MULTI-GP SN APPROX SLAP CYL S P HER F Pw
1604 LAG1 RS P	 N S CTX, EFFECTIVE X-SECTION CALC FROM CSN OUTPUT Pm
18- 24- AND 25-34200P SETS	 IASI 6600 'CC	 R	 LX T I s LASL XSEC SITS, SN
1967 ASME STEAM AND WATER PPOP FRTIES PGEF 360 F4	 PS	 T H S STFAm-67,
2- OR 3-1 HFAT CONDUCTION LUmPEC M ASS	 LASL 7030 14	 PS	 T m $ PATH,
2- OR 3-0 HFAT CONDUCTION LU m PEO M ASS	 LASL 70'4 FAP	 FS P	 T H s PATH,
2-CELL ANALYSIS Al	 360 14	 0SP	 1GSSOFIPE2, SODIUM Porn_ FIRE I- E
2-0 • 3-0 PLOTTING	 KAPL 6600 F+ASC PSE	 TPSCATATPAN UTILITY monuLES,
7-C AXISYMMETRICEPLANE ELAS T IC- P LASTIC BAPL 660C F.COm PCP	 1 I5 01112,
2-C EI001 9 S BNI 6600 14	 PSP	 TISSAFE-PLANE, PLANE STRESS ANALYSIS,
2-C PODIES GGA	 1108 F4	 Ps p	 I S SAFF-PLANE, PLANE STRESS ANALYSIS,
2-C CESIGh PROGRAMS LASL 7090 FeFAP PSP	 TLSOPC, DATA RRF:A:ATT
2-0 DIFFUSION ABSORPTION PE m CvAL x-SECS BAIL 6600 14	 PS	

A 
::410 (-807:

2-D EXCURSION CALCJLATION P -2 GE o METRY	 APDA 70 r 4 F4	 FS P	 F s MARS,
2-D FEW-GP DIFFUSION BURNUP At GEOMETRY	 CC'. 7090 F.FAP PSBP	 T n 1 ODB.
2-0 FEW-OP HEX GE04 DIFFUSION DEPLFTICh GGA 1108 14 	 PS 0	 TCSGAUGF,
2-0 FEW-GP S4 APPROXIMATION PZ GEOMETRY LPL	 70S 12	 FS	 C	 FIRN,
2-0 FEW-GROUP DIFFUSION AND nEPLETICN 	 100	 3(00 F.OAL P SP	 TO$17005,
2-1 FEW-GROUP DIFFUSION AND OFPLFTICN 	 MIT	 3601 F.FAL FSBP	 T C P 0005.
7-0 FEW-GRCUP DIFFUSION SLAP rYLINCFP CDr	 1604 FEI	 RS P	 T I S 200RANC,
2-C 11W-GROUP D1FFUSIJN SLAB CYLINDFP CRNL 7050 12	 PS P	 T r $ 200RANc,
7 -0 FLUX SETS	 GESV H600 F4	 PS P CT C s TRIO, 3-0 PFACTION RATFS FRCP
2-0 GEomETRx INPUT, PRERARATIox, FDIT KAPL 6600 r •ASC RS P	 T 5 $ CATATRAN
7-0 HFAT T R ANSFER	 GGA	 1108 F•PAL PS 0	 TFIPLOCST6, CrMOINED KINFTICS
2-0 HEAT TRANSFER GGA 7044 FOIAP PSP	 THSPLCOSTS, POINT-KINETICS WITH
2-0 H ETEPDGENEnuS REACTO R CALCULA T ION OP360m F4	 Rsmo cT r s mERESY3,
7-C HYCRODYNAM RESPONSE TO EXCU R SION ANL	 3E0 P S,	 RS P CT r s PFxrC-m,
2-n LmF P R POWER EXCURSION niSASSE R FLY	 Ant_	 760 14	 PS P RCT F A VrNUS.
2-C moNT F CARLO CELL CALCUIATION	 Al	 36C F•PAL EISPATOSHmCCP-SAFF.
2-C mULTI-GP DIFFUSION	 UmCC 360 14	 RS P	 T C s vAPI-0111R, Timr-orm
2-n MULTI-OP DIFFUSION	 wANL 6600 F4	 PSP	 TCSvAPI-CHTR, TImr-DEP
2-C MULTI-G P DIFFUSION DEPLETION COOT ORNL 700 1 ,,141 PS P	 1 n S ASSAULT,

2-0 muLTI-GP DIFFUSION PROGRA M	AAEc 360 1.841 PSP	 TCSCPAm, 1-0 AND
2-0 MULTI-G P DIFFUSION PROGRA M	rPNI 709C F.rAr Ps P	 T C S EXTramINATOP,
1-C MULTI-GP DIFFUSION PROGRA M	UK-P 7090 F.rAr PSPPL T r s c p 6 m , 1-1 AND

2-1 MULTI-GP DIFFUSION PRCGRA m PC625 F4	 RS	 T C S EXTF0MINAT1P2,
2-r MULTI-G P DIFFUSION PROGRAM CF. 	 6600 14	 PS P	 T C S PXTFRwIKATrp2.
7-0 MULTI-G P DIFFUSION PProPA m rRNI 361 14	 PSP	 Tr$ExTFRmINATOP2.
2-D MULTI-O p DIFFUSION SYNTHESI S CALC	 NED	 635 1 4	 PS PL T C $ BISYN,
7-C M ULTI-G 0 DIFFUSION SYNTHESIS CALC	 NFO 110e 14	 ps p	 T C S BISYN,

2-0 mULTI-G E, DIFFUSIJN XY PI GFr m F TR Y PGA	 1109 E.PAL RS P	 7 1 s 64149LF5,
2-C MULTI-G P DIFFUSION XY P Z Gro v ETPx 004 7044 F• m AP PSBP	 T C P GAm9LE4,
7 -C muLTI-GP DIFFUSION XY PZ RTH	 wANL 7CS4 F 4	 ILSPATCSVAPI-OUIR3.

A ::::

2-0 MULTI-GP OISC P TF ORDINAT F rcrE	 CIA 1108 15	 ps P	 C $ 201,

2-C MULTI-C" DISCRUE OR D INATE COOP	 LNr	 16C4 163	 PS	 C $ 20F,

2-0 mULTI-G 0 SN APPRoxImATION RZ Pw	 1604 1 63	 RSP	 TCI FORTRAN

2-C MULTI-GP SI, APPROXIMATION XY OFC 0	AGE 70SC FLECC FS P P	 C $ 20XY,

2-C MULTI-GP TRANSPORT xY R7 P114114 LASL	 36OR F4	 PS P CT r $ T:rTR
2— D MULTI—G P TRANSPORT xY PZ PTWETA LASI 6600 R 14	 PSP	 1CITWOTPAN2.
?-C MULTI-OP TRANSPO1T AY PI RTHFTA LASL 76009 14 	 Rs P	 T r I TwETRAN2,

2-C MULTIGP DIF F USIGN TRIANGuLA P m ESH CIA 1109 F•RAL RS P	 1 C $

7-1 MULTIG P DIFruSioN.BuRnu P TRI- M ESH GCA 1103 c.BAL RS P	 T	 1 AuGTRI,

2-C muLTIGRu P DIFFUSION E PUR NuP x y , PZ GGA	 1101 F•941 P S P	 1 r A giu62,

161
32
40

187
89
51
50
29

144
33

120
211
210
532
487
242
242
559
407
501
252
252
234
280
293

99
339

336
336

40
40

5P5
4C6
303
205
116
550
511
307
212
212
240
1C3
156
103
156
156
156
287
287
227
222
264
173
171
161

18
358
358
358
4C1

438
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2-0	 3-C

2-0 MULTIGROUP DIFFUSION & SN THE O RY	 NEC	 635 F4	 RS P	 T C $ CO T 208,	 459
2-C MULTTGROUP DIFFUSION AND DEPLETION	 ANL 3600 F4	 RSBP	 T 0 $ 2DB,	 325
2-0 KULTIG P OUP DIFFUSION AND DEPLETION 	 PNW	 110P F4	 RS P	 T D $ 20B,	 325
2-0 MULTIGROUP DIFFUSION AND DEPLFTION 	 LASL 6600 F4	 PS P	 T 0 $ 208,	 325
2-C MULTIGROUP DISCRETE ORDINATE PROGRAM LER 7050 F+mAP FSP 	 TCSTOSN,	 312
2-0 PARTICLE TRANSPORT XY PZ PTH LASL 7600 F4	 PS P	 T C $ TWOTRAN-PNVW,	 573
2-0 PERTURBATION CALC FRO M 20F OUTPUT GGA 1108 F5	 PsP	 1N$GAPER20,	 471
2-0 PERTURPATION TOG OR 20XY FLUX INPUT 	 PW	 1604 F63	 PS	 C $ TOP,	 159
2-0 PERTURBATION XY RZ RTHETA GEO M ETRY ONw 110P F4	 RS P	 C S PEPT4,	 304
2-0 TIME-CEPENDENT HEAT CONDUCTION	 ppCo 7044 P4-MAP RS P	 T H $ T OOCEE,	 349
2-0 TRANSIENT HEAT CONDUCTION PROGRAM 	 PAPL 6600 F4	 PS P	 T H $ HOT2,	 286
2-D TRIANGULAR MESH TRANSPORT PROGRAm LASL 360 F4 	 PSOP CT C S TRIPLET,	 608
2-0 TRIANGULAR MESH TRANSPORT PROGRAM LASL 6600 F4 	 RS P	 T C $ TRIPLET,	 608
2-0 TRIANGULAR MESH TRANSPCPT PROGRAM LASL 7600 F4 	 PSP	 TCSTRIPLET,	 6CE
2-0 2-GP DIFFUSION 0vLiNnFR SLAP CDC 1604 F63	 RSP	 TCSECUIPOISE3A,	 87
2-0 2-GP 0IFFUSION CYLINDER SLAP ORNL 7090 F2 	 ESP	 TCSEOUTPOISE3A,	 87
2-0 2-GP SPACE-TIME DIFFUSION 	 ANL	 360 F4	 PS P	 F S TWIGGLE,	 338
2-0 2-UP SPACE-TIME DIFFUSION FEEDBACK BAPL 6600 F4	 ESp	 TF$TWIGL,	 338
2-0 2-GROUP DIFFUSION SLAB CYL 	 CRAL 7090 g 2	 RS P	 T C $ POUTPOISE3,	 39
2-0 2-PHASE FLOW	 AI	 7054 F2	 RS F	 H A FLOW-MODEL, MULTI-CHANNEL 	 246
2-0 2-PHASE FLOW	 MSS	 360 F4	 RS P	 H 1 FLOW-MODEL, MULTI-CHANNEL 	 246
2-DI M ENSIONAL HEAT CONDUcTICN	 CRNL 360 F4	 PS P X T + $ (IPTHIS,ERTHAT,	 525
2-GP DIFFUSION CYLINDER SLAP CDC 1604 F63	 RS P	 T C $ FOUIPCISE1A. 2-C	 87
7 -GP DIFFUSION CYLINDER SLAP OFNL 7090 F2 	 RS P	 T C $ EQUIPOISF1A, 2-0	 P7
2-UP KINETICS TEMPERATURE FEEDBACK RAPL 6600 F4 	 FS P	 T F $ NEwin, 1-0	 371
2-GP SPACE-TIME DIFFUSION	 ANL	 360 F4	 PS P	 F $ TOGGLE, 2-0	 338
2-GP SPACE-TIME DIFFUSION FEU:PACK RAPL 6600 F4	 PS P	 T F $ T WIG', 2-0	 338
2-GP SPACE-TIME DIFFUSION 3-GFnm	 EARL 6600 F4	 ESP	 1FtWIGL2, 1-0	 274
2-GP SPACE-TIME DIFFUSION 3-CFCm	 GCA 1108 F4	 FSP	 1FAWIGL2, 1-0	 274
2-GROUP DIF F USION SLAB CYL	 raNt 7090 F2	 RS0	 TCSECOTPoISF3, 2-0	 35
2-GRCUP DI F FUSION XYZ GEOMETRY CDT	 1604 F63	 RS P	 1 C S WHIRLAwAY, 3-0	 32
2-GROUP DIFFUSION XYZ CEOM F TP y CPNL 709 0 F2	 Ps P	 T C $ WHIRLAwAY, 3-0	 32
2-PASS ASSEMBLER FOR THE RoP-11 ON 360 ANC 	 360 PL1	 PS P	 T P $ P TAC11,	 516
2-PHASE FLOW	 Al	 7094 F2	 RS P	 P 1 FLOW-MODEL, MULTI-CHANNEL 2-0 	 246
2-PHA SE F LOW	 MSS	 360 F4	 PS P	 F $ FLOW-MODEL, mULTI-CHANNEL 2-0	 246
2-PFC CELL ANL	 3600 F36	 RSPPITP$RIFF-RAFF, PESCNANCE INTEGRAL CALC 	 213
2D CCNTCUR P LOTS & AREA cALc1J1ATI0n	 SLA 6600 F4	 RS PP	 578
20 DIFFUSION BUENU P REFUELING HISTORY Last_ 6600 r 4	 ESP	

Tr $ PLOTF,

	

APHENIX,	 454
20 FEW-GETUP SPACE-TIME KINETICS erL 6400 F4	 PSP	 1F$A0FP, 10 ANT	 454
20 SYNTHESIS MULTIGP DIFFEIGP DEPLETION ASO	 635 F+GmP PSP	 TOSSYN,	 455
208, 2-C m ULTIDEOUP DIFFUSION AN') DEPLETICN	 AL 36C0 FR	 P580	 T 0	 325s
?DB, 2-D m ULTIGROUP DIFFUSION AND CEPLFTICN	 eNw 1109 14	 PSP	 TO$	 325
20P, 2-0 mULTIGROUP DIFFUSION ARE) DEPLETICN	 LASL 6600 14	 RS P	 T 0 $	 325
?OF CUTPJT CGA 1108	 F5	 RS P	 T N $ CA P E P 20, 2-D PERTURBATION TALC FPcm	 471
2DF, 2-0 MULTI-GP DISCRETE ORDINATE CUTE 	 GUS 1108 F5	 RS 0	 TC$	 173
20F, 2-0 MULTI-GP DISCRETE ORDINATE CODE	 um' 1604 163	 PS	 C 1	 173
'DRY FLUX INPUT	 Pw	 1604 F63	 PS	 C S TOP, 2-0 PEFTURRATICN TD0 ER	 199
20XY, 2-0 MULTI-GP SN APPROXI M ATION XY GEIM	 ACC 7090 FLCCC ES pp	C $	 le
2CXYL, 3-C M ULTI-GP FLUX SYNTH E SIS PROGRAM CAL PA. 	 1604 F63	 RS	 T C E	 192
2PLL	 PCP	 TA8S, NON-SPHERICAL OPTICAL m CDFL X-SFCTICKS	 Ai	 7094 F2	 254
? P LUS, WIN-SPHERICAL OPTICAL m nDEL X-SECTIONS ANL 3600 163 	 PCP',	 T A $	 254
3 0,R A N0, 2-0 FEW-GROUP DIFFUSION SLAB CYLINCER CDC	 1604 F63	 ESP	 TC$	 40
20GRAN10, 2-0 FEW-GROUP DIFFUSICK SLAB cvLIKCFR ORNL 7090 F2	 RS P	 T C $	 40
2000 F2	 RS P	 A s roRIF, RESOLVED PFSoNANC F X-SECTICN CALC	 NED	 177
7000 F2	 RS P	 A $ RAPTURE, RESONANCE INTEG R AL X-SECTION TALE	 NEC	 176
2000	 RS P	 B S SPAPTA, S P ATIALLY-AVERAGE(' CEPPLFR EFFECTS 	 NED	 178
2000 F4	 RS	 A s STPIP, RESOLVED RESONANCE INTEGRAL CALCULATION SW	 305
2000 F4	 ESP	 TF$FOPE, FAST REACTCP EXCUPSION CALCULATIONS 	 NEC	 174
230 F4	 RS P	 1 :1 $ CLUP 77, SQUARE CELL COLLISION PROBAPILITY CALC JAER	 526
24- A NC 25-GROU P SETS	 IASI 6600 R 0r	 P	 IX T Z S LASL XSEC SETS, SN 18-	 c32
25-GROUP SETS	 LASL 6600 RCO	 R	 IX T Z t LASL XSFC SETS, SN 19- 24- ANC 	 532

g3-C COMPOSITE STRUCTURE STRESS sro	 PS 	 TI4SAE-3C,

	

nv CGA	 110P F4	 337
3-0 CCmP1SITE STRUCTURE ST P FSS STUDY CENL 360 P4-PAL RS P	 T 1 $ SAFF-30,	 332
3-C DIF F USION DEPLETION mbIT/GP rRNL	 5600 F4	 PS P	 1 K $ CITATION, 1,2,	 397



360

1-0 FEW-11, OIFFJSION CAL(' HEX-2 mFSF	 CCA	 110P F4	 PSp	 TCAGATT,
1-0 FEW-G0 o IFFuSION DEPLETI0N	 ANC	 160E Fr0AL PS P xCT C $ FCC?, 1,2 Or
3-0 FFW-G P 0IFFUSIM, DE P LETION	 dxpL 660CA F.ASC PSP	 1OSPC07, 1,2 CF
7-0 FEW-G P DIFFuSIGN DEPLETION	 PAPL 4600C F . ASC PS P	TCIPDQT, 1.7 CE
1 -0 FEW-1P DIFFUSIJN DEPLETION 	 RCS 660OO F.AS( P P	 T C	 PCC7, 1,2 Or
3-C FEW-G P CIFFUSION DEPLETION	 Pw	 660CP F •ASC OSP	 TnsOnOT, 1,2 CP
1-n FINITE E LEMENT ELASTIC ANALYSIS	 RAPT 6600 F.O.C m RS PXT 1$ mATUS.
1-C HEA T C ONCUCTIJN LUMP F?) m AsS	 LASL 7070 F•	 PS	 I H s RA", 2- CR
3-n HEAT C ONCOCTION LUmPEC M ASS	 LASL 7094 FAP	 RS P	 1 6 $ PATH, 1- CP
1-0 HEAT C1NDUCTIJN PRO5PAM O P NL 36C F4	 PS r	 T H $ EF A TI N G3. 1.2, OR
3-0 HEAT TRANSFER PR1GRAm 	 GGA 110R r5	 RFP	 THATACin, TRANSIENT
7-0 mOLT1-5 P FLUX SYNTHESIs OPcORAP C y L Pw	 1604 F63	 PS	 T C I 2nxYL,
3-C m ULTIG P OUP DIFFUSION PUPNU P ANALYSIS ANL	 360 F4	 s o Cr 0 s 10p.
3-0 m ULTIG P CUP DIFFUSION PURNIIP ANALYSIS hE ol 110P F 4	 RS P	 T 0 $ 3DP,
1-0 mULTIGROUR DIFFUSION XY7 P-TH F TA-2	 LAS( 6600 F4	 PS P	 T r s 300y1,
1-C PLOTS CN 11012230 OR CALCO mP 7e0	 ANT.	 360 F4	 RS P	 Tkt FICT-30,
3-D P LO T TING	 KAPL 6600 F.ASC RS P	 T P $ DATATPAN UTILITY MODuL c S, 2-0 •
3-12 RFACTI q 4 RATES FRom 2-n FLUX SETS	 aESV H600 r4	 RS 0 CT C S TRIAL,
1-n P E ACTIVITY AND POWER CISTPIBUTION	 CCC 3600 r63	 PSFP	 I C $ FLARE.
3-n REACTIVITY AND POWER DIST P IPUTION	 mSS	 360 F4	 PS P CT C S FLARE,
1-17 REACTIVITY AND PlwER 0I5 10 IoUTION	 NE"	 635 F4	 RSP	 TCSFLARE.
3-n STRUCTURAL ANALYSIS	 GGA 1108 F5	 PS P	 TIS SHELLS, THIN SHELL
3-C STRUCTU R ES	 KARL 6600 F4	 RSPX	 ISFIKEL, FINITE-ELFMFNT STun y 2,
1-0 TEMPE R ATURE D1ST1IBJTION PROGPAM	 CHI	 110R F4	 RSO	 1HSLICh4,
3-0 TEMPE P ATURC DISTRIBUTICN p RoG p Am	 KAFL 6600 F.ASC PS 0	 T H A LION'.,
3-C TRANSI E NT HEAT TR4NSFE 0 P R OGRAM	 GEC	 635 Ir •GmP PSBP	 T H S THTf,
1-0 XENCK T R ANSIENT C CEPLFTInN	 KARL 6600 F4	 PS P	 T C $ 303110E1'3.
3-n XYZ XENON OSCILLATION	 (*ENO 360 F4	 PSFPTEscExE,INCEXE, 1-GP
3-C 2-GROUP DIFFUSION XYZ GEO m FTRY CDC	 IfC4 FE'	 PSP	 TCSMHIPLAwAY,
3-1) 2-G a 0U P DIFFUSION x y 7 GFr o FT Ry nPNL 7090 F2	 RSP	 1CSMH1PLAmAY,
3-GE Om	HAPL 6600 F4	 RSP	 TFSw1G1.2, 1-r 2-GP SPA(F-TI mF OIFFUSICN
1-GFCP	 GGA 11011	 F4	 PSP	 TFswIGL7, 1-C 2-GP SPA'r-TImE 0IEFUSICK
108, 3-0 m ULT1GROUP DIFFUSION eOPNu p ANALYSIS ANL	 360 F4	 PS P CT 0 S
1CB, 1-C MATIGROOP DIFFUSI o N RURNUP ANALYSIS Hirt 110P F4	 RS P	 T 0 $
3001, 3-1 m ULTIGROUP DIFFUSI O N XY7 P - THETA - 2	 LAS1 6600 F4	 PS0	 TCS

3DXT,1)EP3, 3-0 XENON TRANSIEN T E DEPLFTICS	 KAP( 6600 F4	 PS P	 T 0

10-GP FNOF/P SCAT KERNELS 	 no	 160 RCD	 F	 Lx T I $ THERMOS L1RR8RY,
12- 4720FGr RAPL 6601) F4	 PS	 T H $ WATER, 5 7,Am TABLES 14.5-14,5000SIA
16E	 RS PL CT E S 4X1, QUASISTATIC SPATIAL REACTOR KINETICS COnE ANL 3600
16F	 AS9P	 T N $ MERmC2, m AGIC, m C m4. 2 LIPAA R Y SERVICE ROU T INES	 ANL	 3600
760 PAL	 PSB	 T P s NRTS-PJE, CS/360 PvT PEMCTE JCP ENTRY SYSTF m	ANC
360 RCO	 R	 LX T I $ THERMOS LIBRARY, 30-G P EATF/B SCAT KEPN E LS	 co

360 COBOL PS P	 m s AFC-ALC FAIr, RAN( FREQUENCY m ANACF m ENT SYSTEM ALOE'
360 CrolL PSBR CT m s KECom. AEC PP PURCHASE VERSUS LEASE ANALYSIS 	 SLA
160 F.Asm PSB	 CT P s wSP-HASP/COS. 005- m FT REMOTE WORKSTATION PPG	 ANL
160 r •BAL S	 T m s JOSHUA, DATA STORAGE, RETRIEVAL, ANC CISPLA y	no

360 F. p AL S	 K T 1 I, RAHAB, JOSHUA SYS T EM LATTICE PHYSICS mOnuLFs 	 no
360 F.RALRBL TPs TSC-SPEAKEASY, LANCUACE P R OCESSOR uNCIER !SO	 ANL
360 FOIAL RS	 T P $ AmOLI P E, ARGCNNE SUBRCuTINE LIERAPY CAT. F	 ANL
160 F.PAL P S	 I P S F IGS, IP m 360C2250 FORT R AN GRAPHICS SUSPOUTINE r Al

360 Fl-PAL RS P	 D S ISCSEA R CH, ISOTO P E PPCCUCTI 0 N FLUX, X-SEC CAL( OPNL
360 Fl-PAL RS P	 T A $ COMNOC.C A S CA O F , COMPOLND NUCLEUS PFACT1CK	 Al

360 Fl-PAL RSP	 TB$RAFELE. 1ST FLIGHT COLLISION PROBA P ILITIES MC ORNL
360 Fl-PAL RSP	 TCSCRAM. 1-1) AND 2-0 MULTI-G P CIFFUSICN PROG 0 A m	AAFC
160 84. 8AL RSP	 1CSPTF4, 1-0 MULTI-GP DISCRETE ORDINATE PROGRA 0	ANL

260 Fr p AL PSP	 TDSCINOER,M0102, PC1AT CE P LETION FISSICN PROcuCT FP
360 Fl-PAL RSP	 1ESA1P0S2A, SIMUL AT ION OF REACTOR DYNAMICS 	 Al

360 F.BAL Psp	 TISSAFE-3C, 3-C COMPOSITE STRUCTURE STPESS STUDY nPNL
360 F•BAL RS P Cl B $ U3 P . UNP ESCL R ESON AN CE xSEC PPCBAPILIT y TABLES Al

360 Fl-PAL PS P CT m S ARC-SYS T E M , SYSTEM SUBPROG R A M S ANC mOCULES	 ANL

260 Fl-PAL RSPXTBSHNOCR-SAF F , 2-C m ONTE CARLO CELL CALCULATION 	 Al

160 Fl-PAL RS P ACT B S HA m MER.LITHE,HEL P , CRITICAL ANALYSIS SYSTE M CD

360 Fl-PAL RSB L CT M $ SCO R E3. SCISRS ENC F / R GRAPHIC 3-SEC EVALUATIO N Al

36C 0.41AL RSRP CT G S CONTEmPT-LT/022, PRESSURE-TEMPERATURE RESPONSE ANC
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3E0
275
275
215
275
275
551
242
242
517
414
152
567
567
461
544
407
585
167
167
167
452
404
299
255
346
477
415

32
12

274
274
567
567
463
477
543
267
474
472
519
541
587
589
541
co4

536
553
563
484
222
482
352
103
209
713
326
332
553
522
3C7
277
375
433
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360 360

160 F+PAL RS3PL Cl 	 C	 I	 ESP,	 MONTE	cA p in	 PEACTOR	 ANALYSIS CALCLLATICN CRNL 523
360 F+BA4 RSRPL CT	 C	 s	 KENT,	 y cNTF	 cABLc	 mucric p run	 CRITICALIT y	roDE nRN1 450

360 F+ R AL R SBPL CT	 U	 S	 PAPET,	 WA T ER-COOLED	 CORE	 TPANSIFN T	ANALY9i s ANC 555
360 F+C+ P PS3p T	 M	 $	 PALCPT P N,	 PESDU R. F	 AL1ACATION PROJECT	 PLANNING mLMO 603
3(0 F+P+A RS T	 P	 S	 AmnLIRAE,	 ARGCNN E	SURPCUTINE	 LIPRAPY	 CAT.	 A-1 ANL 562
360 E+P+A PS I	 p	 $	 A m nLIIGZ,	 ARGONNE	 SL3RoUTIAF	 LIBRARY	 CAT.	 0-Z (Ni 564
16C F4 Ps m	 $	 m F P0 C2,	 N r**2	 PINA Fy	LieFA Fy TAPE	 mAINTFNANCF ANL 412
360 E4 RS T H	 S	 5TFA m-67,	 1967 ASE	 STEAM	 (NC	 HATEP	 RECPERTIES P GCE 487
360 64 ..6 T	 m	 $ RIGEL,	 EN0F/B	 V1	 CATA	 PROCESSING cnnE ANL 571
360 64 RS	 L TCS F I P F5, 	 1-C	 AGE-DIFFUSION	 SLAB	 CYLINDEP	 SPHERE AER 9
360 64 RS P 4	 $ CO D ILLI,	 LEAST	 SQLARES	 ANALYSIS	 RESONANCE	 DATA 'JILL 347
160 64 PS	 P 4	 S	 PS Fuon,	 STATISTICAL	 RESONANCE	 PARAMETER rALc ENEA 292
360 64 RS p 3	 $	 hELhING,	 MATFR/41	 BUCKLING	 CYL	 FUEL	 ELEM E NTS AEB 3E2
360 64 Rs	 P C	 S PPT,	 1-0	 PEPTU R 1ATIoN FOP	 AIM AND FOG GOOFS RHSC 30
360 64 RS P E	 $	 AI FF K1,	 S P ACE-INCEPENCENT	 KINETICS	 W/FEEDPACK AEB 121
360 E4 ps P E	 $	 BLAST,	 REAC TOR	 KINETICS	 TEmPEPATURE	 0IST	 STLI7y (ER 363
360 64 RS	 p E	 s	 6101,	 S P ACE-INDEPENDENT	 KINETICS	 KFX OPTIONS ANL 255
160 64 AS	 P E	 5	 14 102,	 SPACE-INDEPENDENT	 I N VERSE	 KIN E TICS	 CALC ANL 168
360 F4 AS	 p E	 $	 TRIFI nn,	 P uLSED	 NFLTRCN	 SCLRCE	 DATA	 ANALYSIS ChEA 489
260 64 RS	 P F	 $	 TWIGGLE,	 2-C	 2-GP SPACE-TI M E	 CIFFUS ION ANL 338
360 F4 RS P G	 $ CLOW), GA MMA-PAY DCSE	 RATE FROM A CLOW: OP 47
360 64 RS	 P G	 S	 EGA D ,	 CALI* OF EXTERNAL GAMMA DOSE	 INTEGRALS OP 600
360 64 RS P G	 S	 iNTFG,INSP F C, 	 PARKCV	 SIMULATION IF NEACTOR	 CON D o 590
360 F4 RS P G	 S	 SoConL2,	 SoDium-FLFL	 INTFRACTIcN	 ANALYSIS ALL 521
160 64 Rs	 P G	 $	 WATER-EA mm ER,	 LIQUIC	 BLOWCOWN	 ANALYSIS 10.7 UGA 278
760 64 RS P H $	 FLOh- m ODEL,	 MULTI-CHANNEL	 2-0 2-PHASE	 Ftrw 455 246
360 64 PS	 P H	 S PL . NUM,	 FLOW	 DISC.	 IN CYL	 COOLANT	 INLET o LFNIV, D P 586
36C 64 RS p L	 s	 GFNPr,	 FRFE-PER m AT	 CARD	 INPUT	 PROCESSOR LASL 530
3E0 F4 AS P 0	 s	 ALPHA-M,	 RESOLUTION	 OF	 GA mmA	 PAY	 SPECTRA CRNL 413
360 . 4 RS	 P 0	 s	 cDRGAm,	 uNFOLCING OF	 COMPLEX GAMMA-RAY	 S P ECTRA KSUN 390
360 64 PS P 0	 S	 DYNCI,	 PH^ T O mULTI P LI1 0	ELECTRON	 DISTRIBUTION ANL 4E4
360 F4 RS	 P P	 S	 KEELE,	 LINFARLY-CCNSTRAIKED	 rPTIMIZAT/EN CRNL 556
360 F4 RS	 P X	 $ TOK m INA/TOKMINA2,	 TOKAMhK	 FUSION REACTOR	 STuo y ANL 561
16C . 4 RSP 6A4ATHENA4,	 INELASTIC	 SCATTERING	 FORA,	FACTORS oRNL 417
360 E4 05P 14SCLUP77,	 SQUAPE	 CELL COLLISION	 PROBAPILITY CALC ALL 526
36C 64 RS	 P T	 0	 S	 RICE,	 PRIMARY	 RECOIL	 ATOM	 SPECTRA	 ENCF/11	 DATA ORNL 453
360 E4 RS	 P T	 5	 $	 SUPE P TOG,	 ENDF/B	 FIN-GP	 CrNSTANTS GENERA T ION CRNL 431
360 F 4 RS P T	 C	 $	 FAT1R m INATCR2,	 2-C	 mULTI-C P	DIFFUSION	 PROGRAM MINI. 156
360 F4 RSP TCSFAImnS,	 1-0	 MULTI-GP	 CIFFLSICN	 SLAB	 CYL S PHER r OHSC 120
360 F4 RSP TCSVAPI-QUIP,	 TIME-DEP	 2-0 MULTI-GP DIFFUSION UmCC 212
160 F4 RS P T 0	 S	 CINCAS,	 NUCLEAR	 FUEL	 CYCLE	 COST	 AND	 ECONOMICS CWE 354
360 F4 PSP TOSOPCCST,	 POWER	 PLANT CAPITAL COST ESTIMATING CRNL 588
360 F4 RSP TESANCON,	 SPACE-INDE P ENDENT	 REACTOR KINETICS CoDF ANL 4E6
360 64 RS P T F	 S	 SASIA,	 FAST	 REACTO R	PCWEP	 ANC	 FLCW T P ANSIENTS ANL 400
360 64 RS	 P T	 F	 $	 TSN,	 S P ATIALLY-DE P ENDENT	 PFACTCR	 KINETICS Al 309
360 F4 RS	 P T	 G	 $	 AI9ITE2,	 PA R AMETRIC	 SITE	 R EQUIREMENT	 STUDY Al 172
360 F4 RSP 10SHAA3,	 COAGULATICN	 CF HETEROGENEOUS	 AEROSOLS Al 443
360 F4 RSP 60SSOFIPF2,	 SODIUM	 POOL	 FIRE	 1-C2-CEIL	 ANALYSIS AI 559
360 E 4 RSP THSASTEM,	 TH F PMCDYNAMIC	 PROPERTIES	 WATERESTFAm ANC 580
360 64 PS	 P T	 H	 $	 1-EATING3,	 1,2,	 OR	 3-0 HEAT UNDLCTICN	 PROGRAM CRNL 517
360 64 PS P T	 1	 $	 LIFE1,	 FAST	 REACTOR	 FUEL	 ELEMENT	 BEHAVIOR ANL 460
360 F4 RS P T	 I	 s	 SARoR4,	 DISCRETE-ELEMENT	 ANALYSIS	 TI-IN	 SMELLS MIT 402
360 64 RS	 P 7	 1	 I,	 SEALSHELL2,	 SH E LL	 STRESS	 ANALYSIS AxiS ym	LOAD SR 282
360 F4 PS P T	 M $	 CRECT,CHECKER,	 EACF/P V2	 PPnCESSING CODES ANL 475
360 64 RSP 1NsPLOT-30,	 3-0 PLOTS ON IBM2280 OR CALCOmP780 ALL 544
360 F4 RS	 P T	 J	 $	 RESPOND,	 DISSIMILAR	 MEDIA	 'FLO CORRECTION CALC Al 566
360 64 RS P C	 G	 $	 STEFEG,	 ANALYSIS	 CF	 PwR E	 FwR	 GAS EMS	 RELEASE nRNL 583
360 64 RS P CT	 A	 $ JUPITOR1,	 COUPLED CHANNEL	 X-SFC	 EVALUATICK ENEA 308
360 64 RS P CT	 B	 $ m1**2,	 FADE	 MULTIGRCUP A-SECT ION CALCULATION ANL 355
360 64 RS P CT C	 $	 FLARE,	 3-0	 P EACTIVITY	 AND	 POWER	 DISTRIBU T ION mSS 167
360 64 RS P CT	 0	 S	 GEM,	 ANALYSIS	 OF	 NUCLEAR FUEL	 CYCLE	 ECONO M ICS UICS 576
360 64 RS P CT 0	 S	 308,	 3-1) mULTICROUP DIFFUSION	 BURNUP	 ANALYSIS ANL 567
360 F4 RS	 p Cl	 F	 s RExCil-H,	 7-0 H yDROD yNAm RESPONSE	 TO EXCURSION ALL 550
360 64 85	 P CT	 G	 s	 EMERALD,	 PWR	 PLANT	 RADIATION R .' "..	 '	 DD.. OF Sta.,
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360
	

3600

360 F4	 0S P CT I S p S42. STRESS ANALYSIS m ULTIANCHOR PIPE SYST Fm Al
360 F4	 RS P CT M $ ETOE, FNOF/0 TO mO .NA, 2 DATA CONVERSION	 ANL
360 14	 RS P CT w $ MACS (ATTIC VIR P ATION NEUT R ON SCATTRING CnoEs ANC
360 E5	 PS P Cl w S mSCAT, SLOW NFUTRCN MULTIPLE SCATTEPING Calf	 ALL
360 14	 RS P x	 G $ PUPSTI, HYC R ODYNA m IC ANALYSIS DURING P4OwnowN PPCO
360 14	 RSPXTE$M005, STOCHASTIC mCDEL CF NEUTRON SIOWING-CrwN NPGS
360 14	 RspxTFSCEXE,INCExF, 1-GP ?-o x y 7 XENON OSCILLA T ION	 CENC
360 F4	 RSPXTFSFORF2, FAST REACTC R EXCUPSION CALr1 , 4ATInNS	 ANL
360 F4	 RSPXTHS ORTHIS,OPTHAT, 2-0IMFNSIONAL HEAT CCNOUC T ICN	 ORNL
360 14	 RSPXTPS FUNPACK, SPECIAL FUNCTION FouTINES-FI,K,F..... AML
160 14	 RS P XCT A S FLANCF2(71-1), ENCF/R THERMAL SCATTE P ING rATA OP
360 14	 RS P XCT F S TASK, I-0 m ULTIG R OL P R F ACTOR KINETICS F P OG R A m CRNL
360 14	 QS P XCT F $ VENUS, 2-0 LPFRR FCwER EXCURSION CISASSE m RLV	 ANL
360 1 4 	 PS PL T R $ TFmPEST2, THFPMAL NEUTRON SPECTPUm X-SECTIONS RHSC
360 F4	 RS PL CT R S INCITF. THERMAL SPECT R A C M ULTI - OP CONS T AN T S	 ANC
360 F4	 RS PL CT F $ OXI, OUASISTATIC SPATIAL REACTOR KINETICS COOF ANL
360 F4	 PS PL CT m s F R EEST, LOCA Poo et.5404E CHF DATA ANALYSIS	 ANC
160 F4	 RS PLX T 11 $ AlLm0E, X-SECT ION relic' ELASTIC SCAT RESONANCES Al

160 F4	 PS PLx T Fs s HPC3, SLOWT5n-OC%.5 SPECTPU m , MULTIGO CCNSTANTS TVA
360 14	 PS PLX T B $ LEOPARD, SPECTRA CALCULATION WITH CE P IE T ION	 wor
760 F4	 RS PLX I 8 $ xsoR6, CISCPFTE rPr1NATE MULTIC R OUP CCNSTAN T S ORNL
160 14	 RS PLXCT R $ P51Pon, M ULTI-GP CCNSTANT E FAST SPECTRA CALC	 ANC
360 F4	 RSH XCT P $ F ISPACK, m ATAIX FICENVALUF FICENVE c TOF P AOKAGF ALL
360 14	 RSdL	 TMSCLIP, FC Pm OP THRFCFS LIPRAPY UTILITY ROuTIN F At
360 14	 PS80	 T K $ THR EOFS, 1-0 FFW-GP oiFF4sic6 DESIGN SYSTE M 	AI

160 1 4 	 osRP CT C $ mONA, 1-0 mULTIGPouP DIFFUSION SLAP, CYL, S P H ANC

360 F4	 RSRP CT C S T P IPL 1 T, 7-0 TRIAAGuLAR MESH TRANSPO R T PROG 0 A m LASL
360 F4	 PSRP CT D $ Ma rti, 1-n FFw-n p OIFFOSI o N DEPLETION PRocoAm Ay(
360 F4	 RsRp CT G S RSAC, RACICLIGICAL SAFETY ANALYSIS PROGRA M 	ANC

360 F4	 RS61? CT I $ FPFm, suAr y-STATE F ISSION PROCuCT FUEL m OnFL ANC
360 F4	 PSRP CT I S STFAP, STATIC E OYNA m IC STPUCTU P AL ANAL y SIS	 ANC

360 14	 PSBP	 CT J $ VIFWPIN, VIEW FACTCP CAL( FCR CYLIN c RICAL PIN S ANC

360 F4	 RSEIP CT K $ PP F P,KITT, SYST F 4 FAULT TIFF EVALLATION Cnn ES ANY

760 F4	 PSRP CT L s 6 p r-Nnioo?, RCP INPuT DATA P ROCESSING mo n UI F	 ANL
160 F4	 RSBP X I D $ sIZIL F , 1-0 m ULTIGR ru P 0IF F USION CEPLF T I C N	 Al

360 14	 1591XTGSTHFTAI-P, FUEL ROC THERMAL RESPONS F ((TA	 ANC

260 F4	 PSHP XCT H $ XLACS, xSD F N MULTIC eo UP LIP P APIFS FPO', 1Ai1 1 /8 ORM

360 F4	 RSBP XCT 0 S PFLAPI, RFACTnR 14r%ork 54 -txrucsir5 A5At y StS ANC
360 14	 RSRP XCT m i m OxY, PwR FuFL ELE M ENT HEA T TPANSFF A CAI(	 ANC

160 1 4	 RS81A XCT w $ GAUSS 5 , ANALYSIS IF GAmMA - FAY SPEC T F A G 1 11_11	 ANC

360 1 4	 PSRPL CT C $ VIMIX, mONTF CARLO CRITICAL ASSE IARLY ANALYSIS Ai-A

360 F4	 RSRPL CT L $ ARC-xSFC1, mICRISCCPIC X-SECTION m ANIPUIATI nN AMA

361 F4	 0S8PLX T C 9. 451[56, 1-n MULTI - GP DISCFF . F ORDINATE (Alf	 AI

360 14	 PSRPLX T L $ CAFs4 F 4,LIFLS T , 1- 1 mULTI-CP DIFFUSION • LI P 	Al

360 14	 PS4PLXCT R S (A 111, sP7rT P u o Clar WITH PLQNUP CYL (A TT IC'	 TVA

160 011	 .	 PTAC11	 2- P ASS ASSE M BLER FOP THE P I P-11 r. N 36C AN(

360 AN(	 360 PL1	 wso	 TvsrTArtl. 2- PA SS ASSEMPLER FOP THE 0 c P - 11 CN

3605 F.BAL PS P 	TOSPo05, 2-0 F r w-GPILP DIFFuSION AND CFPLFTI(N	 IBM

34014FAp61	 s ,	 J $ PUS), FAST N1UTR1N POLART7 AT IUN EXP 1 RTmE NT 	UCNC

ltOR F+RAL RSRP	 T D $ Pocs, 7-1' Frw-cilru p DIF F USION ANC rEPIETTnm	 MIT

36U1' 14	 'SP	 1 45 1- 01TnF, ENTF/R TAPE PROCES s ING AMP EDITING	 ORNL

160 A 15	 PS P CT C S Tb.rT P A5?, 2-r 55.14Ti-nv TFANSPORT XY PI oTpETA LASt

? F OS 14	 rs p xCT D S CONCEP T ?, POWER °I PIT CCAC F0 TUAL CoST ESTI m ATF CRNL

360P 1 4	 Rsor CT c s HF PFsY 3, 2 - C NFTFRcG F NEOUS REACTOR CALCuLA T ICA 09

360C 14	 PS P	 T 4 S CFPRA3C, RFC PUNCLF THFRPAI - HY,CPAUI IC ANALYSIS 41104

7601 FARAL PS P xCT o $ ProT. 1.2 ^g 2- fl FEW-GO rIFFuSir5 r cP4rTtrN	 ANC

3601, F4	 RiP	 TKSCITATIC,,, 1,2,3-0 CIFFUST C,‘ CEPLETION m iATICP 9RNt

7600 65AF4 RSP	 TOSFToF, ENO E / R Tr ROSS? CAT? crlswE p slc5	 Apra

3600 136	 SRP	 1 A gru2, PFF1CCTION CA4ruLA T 1 0m p ARATiEL R F A m S	 ALL

?FOC 136	 RS P	 0 s nisoFw, A F FTSEL FccITICLF TPANSPO PT sTo ny	 RFC

3600 13N	 45 P	 T P. $ MISS?, ENOF MULTIG Pc1 U P X- FFCTI C N CALCUtATICN	 ALL

1600 FAs	 PS P	 T C S sNA R G-1n, 1-^ m ULTI-G P CIS cP F T E OF OINA T1 CAL( ANL

3600 116	 wSP	 TISSuP,PAN, 0 FACTC4 CC P E Su p roRT STRESS ANAL y St s AM.

1610 F1'.	 RSPKTCs w,rw l , 1-F wuLTI-no ntFruS1 :7 5 SLAP CYL SPHFRF ALL

542
350
574
575
435
4CI
415
174
525
610
36(1
558
511

50
565
474

5IP
147
467
279
3S3
520
534
271
273
sF2
608
578
265
554
53c
56C
528
533

58
512
572
369
5s1
605
510
554
151
270
249
516
516
3?6
46,9
336
502
352
48
136
432
275
387
350
365
554
355
221
357
762
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3600	 6400

3600 F36	 RS P XCT C S TESS, 1-C SLAB AND SPHERE G	 ANLEOM SN TRANSPORT	 513
3600 F36	 RSBp	 A A NISH-MASH, RESONANCE INTEGRAL CALr HCMCGENFOUS ANL	 214
3600 F36	 RSRP	 G A CH P PICr2, COPE HEATING CLADDING-STEAM REACTION AWL 	 366
3600 F36	 Rsbp	 I A SWELL2, F UEL ELEMENT LIFETIME ANALYSIS	 AWL	 353
3600 F36	 RsppxTBARABBLE,wLIR,FLAT, RESONANCE ABSORPTION, CELL 	 ANL	 281
3600 F36	 RS8PxTRARIFF-RAFF, PESCNANCF INTFrRAL CALC 2-RED, CELL ANL 	 213
3600 F4	 RSBp	 T n s 298, 2-0 MULTIGPOLP DIFFLSICN AND DEPLETION	 ANL	 325
3600 F61	 RS Lx I B A GAmi, FAST NEUTRON SPECTRUM I-SECTION CALC 	 AWL	 33
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48 CAFGA 0 CNDE/3 DATA TAPES	 GGA 1108 BIN	 4	 L T Z $ ZP R -III ASSEMBLY	 356
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BR AI.
477

6600 E•ECP RS	 P X T	 I	 S	 mATUS ,	 1-C	 FINITE	 ELEMEN T 	ELASTIC	 ANALYSIS PE Sc?
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6600	 F4 AS	 P T	 P	 $	 ET CFI,	 ELIDE/0	 FORMAT	 TO	 NNIFT	 FORMA T	 X-SECTICNS NAP !". 436
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6600	 04 AS P T	 C	 S	 VAPT-CUIP ,	 T IFF-CEP 2-C	 A ULT I-CP	 rIFFUS ION wANL 212
660C	 14 AS P T	 C	 s	 300T,	 3-1'	 q ui TIGRouP	 DIFFUSION	 x y 2	 R-THETA-Z LASL 463
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473

6630	 F4 AS	 P T	 H	 A	 FIORD,	 1668	 FUEL	 SWELLIN G,	 TEMPERATURE	 STUDY
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6600	 F4 AS	 P T	 J	 $	 m0756 ' LETO,	 1-0 SLAB	 GAMMA-RAY TRANSPORT BAAL 343
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6600	 F4 AS	 P ,“T	 0	 6	 JITER,	 FLUCTUAT ION	 EXPEF Im P NIT	 •—• "' no," ,CL
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6600 F4 RS P	 T 0	 S	 RFOUX,	 RFACTOR	 F LUCTUATION	 EXPERIMENT	 5NA1Y515	 PAPI. 4256600 P4 RS	 P	 T	 P	 S	 DAFTI,	 LFAST	 SQUARES	 FIT	 F ISSILE	 NuGLID F DATA	 PAPL 327
6600 F4 RS P	 I	 P $	 m0661, 00657,P0626,	 P rL y NrmtAL	 CURVE	 FITT ING	 9APL 411
6600 F4 RS	 P	 X	 I	 S	 FINEL,	 F INITE-ELE M ENT	 STUDY 2,3-0 STRUCTU RF S	 KAPL 404
6600 F4 RS	 P X	 T	 P 5	 FUNPACK,	 SPECIAL	 FUNCTION R OUTINES-El.x.F 	 	 ANL 610
6600 P 4 PS PL	 T	 B S	 ETOGI,	 EN D F/P	 TC	 UFT,	 GAP,	 ANISK y -scr	 FORMAT wAPC 437
6600A F+ASC RS	 P	 $	 BETTIS	 ENVIRONMPNTAL	 ROUTINES,	 SUPPOUTINP	 LIP.	 BAPL 478
66006 F+ASC RS P	 T	 3 5	 PDO T ,	 1,2	 rR	 3-C	 FEW-GP	 CI F FUSION DE P L E TION	 PAPL 275
6600R F*ASC PS	 T	 P	 S	 BETTIS ENvIRONmFNTAL	 ROUTINFS,	 SU P RCUTIN F	LIP.	 Pw 478
6600B F+ASC KS	 P	 T	 0 $	 PD07,	 1,2 OR	 3-0	 FEW-GP	 DI F FUSION D ERL FT IOk	 8w 275
6600P F+ASC RS P	 T	 J S	 S05144,	 A	 PCINT-KFPNEL	 SHIFLC	 EVALUATION	 COCE	 BAPL 462
66009 F4 RS	 T	 M	 S	 CHFCKER. rp P CT,DA mm FT,PLOTFEI,...	 ENDF/ P vl	 RRCC	 ONL 384
66001 F4 RS	 M	 S	 c aF c T ,cFcKER,AlrEL,PLc y c p ,...	 ENrF/B V2 pp m- 	 9NL 475
6600B F4 RS P	 T	 A	 $	 P FSEN O , A DLER,	 ENDF/9 RESCNANCE	 XSFCTICN COC F S	 9NL 465
6600P F4 RS P	 T	 C	 s	 TwuTRAN2.	 2-0 MULTI-GP	 TPANSPOPT	 XV RZ PTHFTA	 LASL 158
6600B F4 RS P	 I	 I	 s	 MANE',	 F ECTANGOLAP meGNETIC NETWOPK	 SOLuTIDN	 BAP( 412
6600 P F4 RS	 P	 I	 I	 S	 SEAL	 SH E LL,	 SHELL	 STRESS	 ANALYSIS	 AXISY m LcAr	 WTSC 282
6600C F+4SC PS	 P	 T	 0	 S	 p ro p ,	 1,2 90	 3-0	 FEw-GP	 DI F FUSION DEPLFTION	 PAP( 275
6600C F+Cnm RS	 I	 P	 S	 MO D EL,	 m c r I F IED	 P ETTIS	 F4YIPN m NTL	 LIP	 5C 0 PE3.?	 CCC 478
6600C F4 RS	 P	 T	 H	 A	 ro p RA3r,	 won RUNDLE	 THERMAL-HYDRAULIC	 ANALYSIS RNA1 432
66C0C F4 RS P	 T	 1	 S	 50113,	 STRESS	 ANALYSIS	 S-ELLS	 OF Pry0LuT IDN	 KARL PO
66000 F+ASC R	 B	 U	 S	 P007,	 1.2 OP	 3-0 FEW-OP	 PIFFUS1CN rEPLFTIO4	 RCS 775
6600D F+CCP RS	 I	 P	 s	 monFL,	 m OCIFIFO	 PETTIS	 ENVIRNmNTL	 LIP	 SCrPF3.3 roc 478
7030 F4 RS	 I H	 P	 OATH,	 2- ra	 3-0 +FAT CCArUCTICN LU m PEC MASS	 LASL 242
7030 F4 RS	 P	 T	 C	 S	 O F F'.,	 1- 0	 M ULTI-GP DISCFFTE	 rPnI4ATE	 c g rGRA4	 LASL 209
7030 F4 RS P	 I	 D 6	 011-PUP N,	 1-C	 mOLTI-GR 0T14	 CERLFTIDN	 LACL 269
7040 F4. 4A P RS P	 A	 S	 C111481 0,	 crmsINED	 P-w	 MULTI-LEVEL	 CrAVCLu T t r N	 pppE.D 203
7040 F4 RS	 P	 T	 C	 TOPIC,	 1-n	 F EW-GP	 SN	 APPPCXIMA T ION CYLINDER	

p(
 c 148

7044 F4. 46P PS P	 T	 B s	 GAPcL,	 PFS n NANCF	 CVF P LA P	ANC LATTICE	 EFFECTS	 GGA 216
7044 F4. 4AP RS P	 T	 0	 5	 nnuc,	 p nwr p 	 PLANT	 PER F ORMANCE	 AND	 P P IC F	S T UCY	 GGt 276
7044 F+ P AF PS	 P	 I	 H	 S	 pLnnsTs.	 POINT-KINETICS WITH	 2-0 HEAT	 T P ANSFF 0	GGA 205
7044 F+4,10, RS P	 T H	 S	 Tn p nFE,	 7-0	 TI m E-DEPFN0F6T	 HEAT	 crNcucTinN	 morn 349
7044 F+MAP RSFIP	 M	 s UNPACK,	 RFTRIEVAL	 FROM	 srisas X-SFCTION	 TA P E	 GGA 206
7044 F+ m A 0 RSBP	 T	 C	 S	 GA 0R LE4,	 2-0	 MULTI-GP DIFFUSION	 KY R/	 GFOMFTR y GGA 222
7044 F+S P S RSPP	 T N	 S	 CROSS P L D T,	 5C4020	 PLCTS FROM X-SECTION TAPES	 GGA 207
7044 F4 RS	 I	 6	 CORE,	 COPE CON P ICU R aTION FUEL	 TEM070ATUFT	 CODE GGA 233
7044 14 RS	 X	 I	 G	 S	 PP F CDA,	 HTGR	 CONTAINMENT	 PRESSURE	 PCST	 PuPTuRP GGA 228
7044 F4 RS	 P	 0	 $	 P AD2,	 HTGP	 FISSICN	 p RonLrf ACTIVITY	 n/s y cTuCY GGA 231
7044 14 RS	 P	 A WA m MIM,	 FUEL	 CYCLE COSTS PERFORMOCE	 STWI Y	 GGA 224

7044 1 4 RS P	 1	 s	 GAIFILES,	 OAS-CCCLFD COPE	 THER M AL	 CESICN S T U D Y GOP 232
7044 F4 RS	 P	 L	 S	 GAVE R ,	 ENERGY	 INTFRVSL	 X-SECTION	 AVERAGING	 GGA 218
7044
1044

1 4
F4

RS P	 I	 B	 S	 FMC-N,	 w rATE	 CARL('	 CALC	 KFUTPON	 I-ISTORIFS	 GGA
•I	 C	 A	 GASP?,	 1-r	 FEW-OP	 DIFFuStrN	 PeuER	 DIST	 SEARCH	 GGARS	 P

155
270

7044 F4 PS	 P	 T	 C	 $	 T Fm CD.	 1-D	 FFw-GP	 DIFFUSION	 TEMP	 COFF frit-	 GG1 225

7044 c 4 RS D	 T	 D	 s	 GAPGDYLF.	 FUEL	 CYCLE	 ANALYSIS	 PARTIAL	 RFFLI F I	 GGA 260
1044 F 4 RS P	 T	 3 S RELOAO- F EVP R ,	 I-0 F EW-GP D I P FUSIW	 OEPLF T IDN	 GGA 271
7044 F4 RS	 P	 D 6	 R P VISE r -G A C,	 FU F L	 CYCLE	 ANALYSTS	 W/,/EFU F LING	 GGA 223
1044 F4 RS 0	 T	 D	 STMGFN,	 STEAM GEKERATCR	 CFSIGN CPI T F P IA (MI's	 GGA 227:
7044 14 RSP	 0GAELP144,	 FUFT	 FLEmFNT	 STRESS ANALYSIS	 STUDY	 GOP 226
7044 14 RS 0	 T	 I	 S	 SAF F -AXISY m ,	 ST P FSS	 ANALYSIS	 AXISVPMETRIC	 Lien GGis
7044 14 RSPX	 ASLEGrOEF3,	 LEGENI R E COPE	 CALC	 FOR	 ANGULAR	 nTsT	 SOS 217
7044 14 RSHP	 CT	 I	 S	 SA F E- P S,	 STRESS	 ANALYSIS	 Axis y w w F yA tr	 LrhD	 GGA 250
709 . 2 RS	 C	 S	 FIRP,	 7-0	 FFh-CP	 54	 APPRCXIPATICN	 Fl	 GEO M E TR Y	 LRL 7
7090 F4140 RS	 T	 I	 s	 dorsTP AINT PIPE	 STP P s,	 MAXIMU M	MrMENT 1ALC	 AI 109
7050 F+FAP RS	 L	 0	 B	 S	 CIITCKIF,	 IhFIKIT7	 m ECIOM	 S P ECTRU M	X-SEC T IONS	 Al IIS

7080 E.FAP RS	 L	 TCSFAI m .	 1-D m UL T I-G P	 D IFFUSION	 SLA P	CYL	 SPHFR F	XI 120
7090 F.FAP RS	 L	 T	 C	 S	 uLrFP,	 1-r	 muLT1-GP	 CIFFUSION	 SLA P	CYL	 s PHFPF	 AI II@

7090 F4150 MS	 I	 S	 WIPFX,	 COmPUTFR-FPCOUCED WIPING LISTS 	 uHTPFx	 LASL 315
7090 F+ F AP PS P	TRSRAEFLE,	 151	 FLIGHT	 0011151o4	 pp o p APtLI T I c s	 wr 392
1000 74.40 MAP	 1BSSDPHISTU2/51	 mULT1-00 T P ANSFE R	CrEFFICI P N T S	 LPL lfC
7040 F4140 RsP	 TCsFxTFPNIINATDP,	 2-r	 MULTI-PP DIF F uSI r6	 PRCGRAM	 CRNL 156
7 090 F+FAF FS	 135ASSauLT,	 2-0 MULTI-OP	 DIF F USION PFPLFT1CN CO D E	 CPaL 240
7090 F+PA P wSP	 TIsrpr,	 rATA	 PPEPARATICS	 FCC 2-0 CESIGN	 PR r G R A mS	LAsL 224
1050 F+ P AP wSP	 TmsnFcr,	 DATA	 F ILF	 S P RVICF	 RrUTINES	 rNnE	 TA0.5	 841 236
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7090 7090

7090	 F+EAP RS PL T	 0	 $	 GAMTEC2,	 MULTI-GP	 CONSTANT	 CALC 0 TO	 10	 mEV 99ti 185
7090	 F+FAP RS	 PL I	 B $	 TEmPEST2,	 THERMAL	 NEUTRON	 SPECTRU M	X-SECTICNS Al 50
7090	 Fl-FAR Rs	 PL T	 c	 $	 AIM,,	 1-C MULTI-GP	 DIFFUSION	 SLAB	 CYL	 SPHERE Al 29
7090	 F+FAR RSB 7 A	 $	 TUZ,	 UNRESOLVED REGICN 	 RESONANCE	 INTEGRAL	 CALC GGA 42
7090	 F+FAR R58 T	 A	 $	 ZuT,	 RESOLVED REGION RESONANCE 	 INTEGRAL CALC GGA 41
7090	 F+FAP RSBP T	 U $	 OOP,	 2-0	 FEW-GP	 CIFFUSION	 PURNUP PZ	 GEOMETRY GGA $9
7090	 F+EAP RSPPL I C	 s	 CRA M ,	 1-0 AND	 2-C	 MULTI-OP DIFFUSION	 PROGRAM uK-R 103
7090	 F+FAR RSBPLx T	 B	 $	 AGN-GAM,	 FAST	 SPECTRUM	 MLLTI-GP CONSTANT CALC AGC 204
7090	 Fl-MAP RS p T	 C s	 TCSN,	 2-0	 MULTIG R CUP	 DISC R ETE	 ORCTNAT E	PROGRAM LEE 312
7090	 FA R RS9PX1,7SSPECTRA,	 MC	 CALCLLATION	 IRRACIATEr	 mATEFIAL GEC 422
7090	 FLCCC RS	 P B t	 mrS,	 mONTE CARLO NEUTRON PENETRATION	 STUD ,/ LASL 202
7090	 FLOCO RS P 9	 $	 ZOT,	 GROUP-CCLLAPSING CF	 mULTI-GP X-SECTIONS LASL 113
7090	 FLCCC RSBP C	 S.	 2CXY,	 2-0 MULTI-GP	 SN	 APPROXIMATION	 XY nErtm AGO 18
7090	 FLOCC RS9P T C	 $	 GE-HAPC-S13,	 1-C	 M ULTI-CP COUPLE SN	 A ppp rX BAN 75
7090	 F2 RS A	 s	 LYNNE,	 WOODS-SAXON POTENTIAL 	 SHAPE	 CALCuLATICN CRNL 381
7090	 F? RS a $	 CAmrOFF JF,	 MODERATOR	 SPACE	 CHORD 01ST FUNCT AEG 150
7090	 F2 RS B	 $	 S4 CYL CELL CC0 E ,	 1-C	 1-OP S4	 APPROximATTON Al 53
7090	 F2 RS C	 $	 PERT,	 1-0	 PERTuRRATICN FOR	 AIM	 ANr FOG CO R ES Al 30
7090	 F2 RS E	 $	 AIREK3,	 SPACE-IKEEPENCENT	 KINETICS	 W/FFECRACK Al 121
7090	 F2 RS E	 s	 SNAPK1N5/5A,	 I-PEGICN	 KIN E TICS	 SNAP	 GFCmETR y At 122
7090	 F? RS I	 $	 CROCK,	 SPACE	 POWER	 PLANT	 DESIGN OPTIMIZATION Al 112
7090	 F2 RS I	 $	 FUGUE,	 STEAr y -STATE	 TEMPERATURE	 VnI0 F R ACTION At 4e
70 0 0	 F2 RS I	 $	 SHOCK,	 SPACE	 POWER	 PLANT	 DESIGN OPTImIZATICA Al 114
7090	 F2 RS J	 $	 FARSE1A,	 POSE	 RATE	 FROM	 SNAP	 SHIELr	 LEAKAGE Al 91
7090	 E2 RS J	 $	 m OPTI m ER,	 DOSE	 PATE	 CALCLLATICN	 SNAP	 cErmETRY Al 142
7090	 F? RS J	 $	 SCAR E ?,	 SCATTER	 FROM RAPIATOR	 FINS	 SNA R	GEO . Al 110
70SC	 F2 RS J s	 sraFt,	 SCATTER	 FROM	 A	 RING SNAP	 GEO M ET R Y Al 111
7090	 F2 RS N	 $	 WED,	 W-DSN OUTPUT	 TAPE	 EDIT REACTION	 RATES uk-k 133
7090	 F2 RS T	 A	 s	 SUMMIT,	 CRYSTALLINE	 SCATTERING	 KEF N EL CALC GGA 56
7090	 F2 RS	 L T	 D	 $	 SIZZLE,	 1-0	 PuLTIGROUP	 rIF F uSION	 CEPLETION Al 58
7090	 F2 RS	 P B	 s	 PAM,	 $4 CYL	 CELL	 CODE	 AND	 TEMPEST	 CcM8IKATIEN Al 108
7090	 F2 RS P 9 t	 P noNrE,	 FLUX	 01ST	 IN MULTI-PIN	 FUEL	 ELEMENT AGC 237
7090	 F2 AS p 8	 s	 SAIL,	 1-0	 1-GP	 SK	 A R F P cxI m ATICN	 SLAB	 GEC m ETRY AI 52
7090	 F. Rs	 P C	 $ M IST,	 I-0	 Fw-GP	 sN OnuFILE	 sN A p PEOX	 SLAP GEr m PPCC 59
7090	 F2 RS P 0	 $	 Ai m EIRE,	 URANIU M	FUEL	 CYCLE	 COST	 ANALYSIS Al 55
7090	 F2 RS P F	 $	 coNEC,	 C n U P LED	 NEUT R CNICS-HYDRCD y nA m ICS	 SPHERE L P L 129
7090	 F2 RS	 P G t	 am p , GA M MA-RAY	 CCSE RATE FF0m A CLOUD Al 47
7090	 E2 RS P J	 $	 GRACE',	 GA M MA-RAY	 ATTENUATION SLAP	 GEO M ETRY Al 45
7090	 F2 RS P j	 s	 cp AcFp,	 GA M MA-Ra y ATTE AWATION CYL	 SPHERE	 GEC 01 Al 46
7090	 F2 RS	 0 J	 $	 RATRAR,	 CCSE	 RATE	 CALCULATICN	 SNAr	 GEOmETRy Al 141
7090	 F2 kS P 0	 $	 CR oC E O,	 9 1-1	 FLUID FLOk	 EXPERIMENT	 ANALYSIS AGC 154
7090	 F2 RS	 P p	 $	 FRANTIC,	 LEAST	 SCUARES	 FIT	 SUM OF	 ExPCNEN T IALS MIT 324
7090	 F2 Rsp TlisAGN-SIGPA,	 CALO	 CF	 m uLT1-GP TRANSFER	 MATRICES AGO 243
7000	 E2 RSp 1C$EQUIPoISF7,	 2-7	 2-G P CuP	 riFFUSICK	 SLAP CYL (PAL 39
7090	 F2 RS	 P T	 C	 $	 EQUIPOISF3A,	 2-0	 2-GP	 DI F FUSION	 CYLINDE R	SLAP ORNL 87
7090	 F2 RS P T	 C	 $	 FOG,	 1-0	 PEW-OP	 DIFFuSICN	 SLAP	 CYLINCER	 S P +EPF Al 28
7090	 F2 RS	 p T	 C	 $	 TOPIC,	 1-0	 FEW-GP	 SN	 APPRCx1MATICL ,	CYLINDER CC l48
7090	 F2 RSP TCtw-CSN,	 1-r	 M ULTI-GP	 SN	 APPROX	 SL AP	CYL	 SPHERE UK-$: 132
7090	 F2 RS P T C	 s	 wHiRLAwA y ,	 3-D	 2-GROUP riEFuSION XYZ G E C m FTRY CRNL 32
7090	 F? RS	 p T	 C	 $	 200RANC,	 7-0	 FEW-GROU P rIFFUSION	 SLAB CYLINDER 981.1 40
7090	 F2 RS PL I	 a	 $	 APES?,	 RESONANCE	 INTEGRAL	 x-SECTION	 (PLC Al 89
7090	 F2 RS	 PL T	 Ft	 $	 EnF m ,	 FAST	 NEUTRON	 SPECTRUM	 X-SECTION CALC Al 51
7090	 F7 AS	 PLX T	 9	 t	 Gt m i,	 EAST	 NEUTPCN	 SPECTFUm X-SECT ION	 CALC GGA 73
7090	 F2 RS PLx T C	 $	 D U?,	 1- 0	MULTI-GP DISCRETE ORDINATE	 CALC Al 151
7090	 r? RSB F	 $	 HATCHET,	 COUPLED NEUTRONICS-H y DROCYNA m TCS C r rE AGO 153
7090	 F? RS9 T	 0	 $	 FsvF D ,	 1-r.	FEW-GE	 DIFFUSION	 CEPLE T ICN	 pp ccRAm 008 117
7090	 E? RS9 p 0	 $	 ISM- PUNCH,	 REACTICN	 DECAY CHAIN	 ANALYSIS CRLL 180
7090	 F2 RSHP 0 $	 N P RFCCP,	 FUEL CYCLE	 COS T S	 PERFORMANCE DATA KE 146
7090	 F2 PSBR D	 $	 NUCY,	 SOLUTION OF	 sua lrE	 CHAIN	 EQUATIONS ORNL 134
7090	 Cl RS9P j	 $ t yp RECANI,	 MC	 NEuT P ON	 PENETRATION CALCULATION DAC 123
7090	 F2 kS8PL T	 J	 $	 MAC,	 SHIELD	 CESIGN	 m ULTTGROUP	 SLAP	 GEOMETRY INF' 143
1090	 F4 RS	 P 1	 F	 s	 Nntsvi,	 AUTO-	 AND	 CROSS-SPECTRAL	 EENSITI E S FIN6 488
7 090	 F4 RS9P A	 $	 m uE r t F.,	 FISSILE	 NuainE	 X-SECTION	 EVALUATION 0891 323
7090	 MA') ASP 0	 s	 PU R P1,	 nFTEcTcP	 EFFICIENCY	 POINT	 sruou JIM 1t4



1347

7090 99-GP

7090 M AO PSB	 0	 $	 e0 FP 2,	 C F TFCTOR	 EFFICIEATY DISK	 SCLRCE UM 166
7090 m A0 "se	 0 $	 pHo p t,	 DETICTCP	 99E ICIEACY	 P rINT	 SC9PCF 166
7090 m A7 WSP	 3	 $	 BUP P 4,	 GAM M A-PA y	PHOTOFPACTICK SCUD C R YSTAL Um 169
7090 m 41 PSR	 0	 $	 PUP P Y,	 GAm m A- p A y	PHoTO P RA c TION WFLL	 CRYSTAL Um 170
7094 F+ P AP PS	 L	 7	 I	 4	 m O m US,	 A-SrT1r6	 LIBRARY	 UTILITY	 PFOGRA m Al 15S
7094 r+FAP RS	 p	 J	 $	 SW F ,	 SHI F L o	wFIGHT	 noTIRIZATIrN DrISF	 r4Lr Al 197
7094 C+ F A P RS P	 7	 B	 $	 EPITH P Rmrs,	 SPErTeu R	ANr	 A-SEC1IO7 	 CALCULAT1rN NEC 201
7094 F+FAP RSP	 16SAISITF2,	 P A R A MFTPIC	 SITF	 PCOUIPE 0 E N T	 S Tu ry At 172
7094 F+PAP RS	 P	 THS	 HFATING2,	 T R ANSIENT	 S T F4 rv-STATE HEAT	 TPANSFFR Al 158
7094 F+PA P PS	 P L	 T	 3	 $	 AlL m 0 F ,	 X-SFCTIrA	 CALC	 ELASTIC SCA T	PESPNANCFS Ai 157
7094 F+FAP RS	 PL	 T	 S	 GRAV F ,	 G R OU P -AVERAGING	 A- sF CTICNS	 PARAO F TFRS AI 162
7C94 F+FAP PS	 PL	 T	 B $	 TYCH F 3,	 m CATE	 cAPLC SLOwisc-rowN	 CENSITY CAL( Al 149
7094 F+PAP PS PL	 I G	 S	 COtlE,OrSC,THUNDE R HFAD,	 FATEPAAL+IATE R NAL	 C rSE Al 196
7094 P+FAP PS	 PL	 I	 A	 S	 ECSIL,	 EXPEPI m ENTAL	 NEUT Pr N	 DATA	 11BRADY LRL 351
7094 F+FA D PSBPL	 I	 N S	 CPS,	 514020	 PLOTS	 FRrm SCISRS	 A-SECTION TAP r S WANL 239
7094 7*M4 8 RS P	 A	 S CHAO,	 IFGENQRE	 COFF	 CALC	 FCR	 ANGULAR	 D1cT	 r A 14 AI 215
7034 F+ K AF FSP	 TBSGAR01,	 RFS rNANCE	 OVPPLAP	 AND LATTICE	 EFFFCTS LEE 219
7094 F+ 4 4P PS P	 TES	 AlPns,	 S P ACE-INOEFFNOENT	 KINETICS	 W/FE r C P ACK AI 163
1094 F4,mAP RS	 P	 TFS	 TSN,	 SPATIALLY-CEPENCENT PEACTOR	 KINETICS Al 309
7094 F+AAP RS	 PLX	 T	 A t	 TRIX1,	 RFSCNANCE	 INTEGRAL	 X-SECTICN	 CALC Al 2Ce
7094 F+MAP NS	 PLX	 T	 B	 S	 L6SC E ,	 S PF CTRUM	 CALC	 WITH 9URNUP CYL	 LATTIC r wAPC 259
1094 F+ m tP RSRP	 I	 G 4	 SATU r AT r O P LowDOwN2,	 810srOwN ANALYSIS LCFT KE 200
7094 FA P PSP	 TH$RATH,	 2- r 0	3-0 FEAT	 CCACUCTICK LUMPED MASS Lest 242

7094 F2 PS	 P	 A	 t	 FAT,	 4-s , r7TnNs F ROM	 8-1. PESONANCF	 PAPANFTr gIS WA7L 238

7094 72 RS P	 F	 S	 W E AK	 EX P LCSICA,	 CCUPLFC KFuTPON-HYCROCYNA m ICF ARTA 146

7094 F2 RS P	 H	 S	 F L 7 W- m0D P I,	 mULTI-CHA NAFL	 2—r 2— P Hissi	 F1Cw Al 246

1094 12 RS	 P	 P	 $	 r XPALS.	 LEAST	 SQUARES EX PONENTIAL	 oFCAY CURVES 181 321
1094 F2 AS	 P	 TAS	 201115.	 NIA-s p HFP1rAL	 O P TICAL	 mOCFt	 x-5 9 r T tnN 9 Al 254
7094 F2 RS0	 TGSTRANF-FUGUEI, 	 TPAK F IENT	 FLOW	 ANC NFA7	 7FANS F FP Al 268

7094 F2 PS	 PL	 T	 I	 S	 c y rin p si,	 THERmOCYNAmIC	 CYPLF	 ANALYSIS Al 244
7094 F2 RS9P	 H	 $	 AAFLU, HRAT	 T P ANS F F R	mCLTEN	 FUEL	 T UeE	 PUNCL F S Last. 182
7094 12 RSBP	 H	 S	 AXTHPM,	 .4791	 TPANSCCR	 saIn FUEL	 ToRe RoNoceS LAcl 183
7094 F2 PSBP	 I	 H	 P1141.	 PINCCWK	 P P FSSURE	 T r m pr PATUrE	 6IST oP Y RE 155
7094 14 AS	 E	 s	 PIO2,	 SPACE-1N0EPFNOENT 	 INVERSE	 KINETIC	 PAL(' wArL 168
7094 F4 PS	 T	 P	 4	 LASL	 LEAST	 SQUA P E s ,	 GENF PA L	 CLPvF	 F ITTING LASL 62
7094 14 PS	 P	 4 S	 Av F RAG F ,	 UNPFSOLVEr	 REGII N	AVERAGE	 A-S F C	 CAL(' RN( 376
7094 F4 KS	 P	 F	 $	 MAPS,	 2- 1	ExCuRSION	 CALCLLATICK	 R-2	 GEcKETPY APCA 293
1014 F4 PSPxTC$	 vAPI-Ou p s,	 2-n mucTI-G P	MIFFUSION	 AY R7	 4TH wANL 264

71-1),
7600

FNDF/8	 THERMAL	 SCATTERING DATA	 OP	 360	 F4	 Rs	 P ACT	 A	 FLANGT21
F4	 RS	 T	 P	 s sinnEL,	 mrnIFIFD	 BETTIS FANIPPNNTL	 LIP	 SCrip F2.0 CPC

36E1
478

7600 r4 RSP	 1BSFTOG1,	 ENCF/B IC	 PUFT,	 Ge m ,	 ANISN	 A-SF r	F r0m A1 wAPP 53P

7600 F4 RSP	 1BSEToT2,	 THER m AL	 LI P PARIES	 F P O',	ENCF/e	 CATA witer 509

7600 14 Rs	 P	 T	 C	 $	 11121 Fl,	 2-0 TRIANGULAR	 MESH	 TRANSPOR T PP F, GRAm LASS 608

7600 F4 RSP	 TGSCFPUG,	 STEAM GENERATC R	SCrIum-WA T ER	 REACTION CENCI 549

7600 r4 RS	 PIP	 T	 C	 S	 Vi m !,	 PONTT	 res9Lr	 CRITICAL	 ASSEMBLY	 ANAIYSIS Al 510

760CR
99-GP

F4
DI C-213

KS	 P	 T	 C	 $	 TwCTRAN2,	 2-C	 MULTI-C P TRANSPORT	 XV PI PTHETA	 LASL

LIBRARY	 .i .ILJUP	COLLAPSING	 A p PF	 6600	 F4	 RS	 P	 S	 APRFXS.
35P
466
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