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4 7 8 MODEL. M O n i F I E D R F T I I S F N V I P N M N T l L I B S C C P E 3 . 2 CDC 66^GC E+CCM RS T P 
4 7 9 F P E A D M I , FAST PEACTUP CURE ACCIDENT A N A L Y S I S NEE 6 3 5 F4 RS P T G 
4 8 0 FUMBLE, FAST REACTIP FUFL euPNUP C MANAGEMENT NEC 635 FA RS P T 0 

R4B1 B U S H l , CYl SHELL BUCKIING COLLAPSE ANALYSIS BAPl 66wL F4 PS P T I 
4 8 2 CCMNUC.fASrACE, CCMPCUND NUCLEUS REACTION Al 3 6 0 F*6AL RS P T A 
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502 EDITOR, ENOF/B TAPE PprCESSING ANP E C I T I N G CRNL 36CP F4 RS PL CT » 887 

R503 I I U 2 ? , 2 -D A. ISVMMETRIC t PLANE E L A S T I C - P L A S T I C BAPL 6 6 0 0 F^CCM RS P T I Rfl9 
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B507 PHASER, PHASE SHIFT X-SEC C RClARrZATION CALC KAPL 6 6 u i F4 RS P T A R9R 

508 MUCHA1,MUCHA2, M U I T I F I E CHAKNEl ANAIYSIS ECC BCl 6 4 J 0 F4 RS P X I C 9nn 
509 ETCT?, THERMAL I I „ R « M F S FRCP ENDF/e DATA MARC 7600 F4 R S P T 8 9S2 
510 V I M I X , MONTE CARIC C P I H C A L .SSEMRIY ANAIYSIS A I - . 360 F4 RSBPl CT C 9 M 
9 1 0 V l M l , , I N T E CARLO CRIT ICAL ASSEM,IY ANALYSIS AI 7 6 0 0 F4 RS p t x T C Irl 
9 1 1 VENUS, 2 - 0 IPFBR PDMEP EXCURSION DISASSEMBLY ANl 360 FI RS P XCT F 1^1 
5 1 2 T H F T A l - B , FUEl ROD THERMAL PFSPONSF IQCA ANC 360 F4 RSBP I I C 9?n 
513 TESS, l - D SlAB AND SEEERE GfOM SN TRANSPORT ANl 365o ^ 6 l l l . C J C l \ l 
914 FDRSIM, SCIN CF SYSTEM CF O F r i N A . Y C IFF ECNS CRNL 6 6 W fi RS P P ^ 4 
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9 1 8 E R P E S I , LOCA PCD PUNDIE CHF CATA ANAIYSIS ANC 360 F4 l l F l CT M l,A 
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G E N R O . F R E E - F O R M A T CAPO I N P U T PRPCESSCR 

C I F M , ANGULAR D I S T R I B L T I C I N l E G E N O R F F I T T I N G 

LASL XSEC S E T S , SN I P - 7 4 - ANO 2 5 - G R r u P S E T S 

A R C - N U I 0 0 2 , B C r I N P U T CATA P f l C C E S S I N G M C P l l E 
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M U L T I , M u l T I - l F v f l PESCNANCE THEORY XSEC CALC 

R A H 4 B , JOSHUA SYSTEM L A T T I C E P H Y S I C S M P C U I F S 

F U C I T , D Y N A M I C RESPl iNSE OF E L A S T I C S T R U C T U R E S 

E T n G 3 . E N D F / R TO M U F T , G A M , A N I S N X - S E C FORMAT 

S T R A P , S T A T I C t D Y N A M I C S T R U C T U P A l A N A I Y S I S 

P A C T n i u S , C l f " T H P , NUCLEAR F D M E R PLANT CCST CDOt 

W S P - H A S P / O O S , O O S - M F T PEMCTE M U R K S T A T I C N PKG 

M S P - H A S P / O O S , D O S - H F T REMOTE M O R K S T A T I P N PKG 

P S A 2 , S T R E S S A N A L Y S I S M U L I I A N C H O R P I P E SYSTEM 

THERMOS L I B R A R Y , 3 . . - G F E N C F / H SCAT K E R N E L S 

P l D T - 3 n , 3 - r P L O T S CN I B M 7 2 a j OR C A I C O M P T B J 

B E T T Y , E N T R A I N E D P A P T K l f S S A M P L I N G STUDY 

C M E P A i n , PMP PLANT P A C I A T I C N RELFASF C DOSE 

G A M P I T , X - S E C G E N E P A T I C N FCP TRANSPCRT C C D t S 

C E B U G , STEAM G F N F P A T C P S L C I U M - M A T F W R E A C T I O N 

B I G O E A L , SPFNT Y A N K E E - F U E L TEMPERATURE C A I C 

R E X C n - H , 2 - P HYORDOYNAM BESPCNSE TO E X C U R S I O N 

M n X Y , BMR F I F L F I F M E N T H F 4 T TRANSFER C A L f 

M C X Y , BMP F U f l ELEMENT HFAT T R A N S F F P C A I C 

P M R - P P M , B O P A T I O N - D I L L T K I N TABLES FCR PMP CRN 

U 3 R , UNRfcSOL RESONANCE XSEC P R O B A B I L I T Y T A B L E S 

D I S P F R , AFPDSCL P A R T I C I E TRANSPORT STUDY 

P A R F T , M A T E R - C O n i f c D CORE T R A N S I E N T A N A L Y S I S 

K E f l E , L I N E A P L Y - C C N S T P A I N E C D P T I M I / A T I O N 

S H I D G , DATA M A N A G E M E N T , E D I T I N G , C A N A I Y S I S 

T A S K , 1 - 0 M U I T I G R C U P REACTOR K I N E T I C S PRCGRAM 

S 1 1 F I R F 7 , S Q C I U M P C O l E I R E 1 - C 7 - C E l l A N A I Y S I S 

H Y M A S , H Y D R C P Y N A M I C MASS M M M I X G E N F H A T I C N 

T C K M I N A / T C K M I N A 2 , TuKAMAK F U S I O N REACTOR STUDY 

A M D I I B A F , ARGCNNE S U B P E U T I N E L I B R A R Y C A T . A - E 

A M D L I P F , ARGCNKE S U B P C L T I N E I I P R A R Y C A T . F 

A M D I I P G 2 , ARGCNNE S U P R C U T I N E L I B O A R Y C A T . G - 2 

I N C I T E . T H F P M 4 I SPECTRA L M U L T l - G P C C N S T A N T S 

P E S P P N D , D I S S I M I L A R M E D I A T I C C O R R E C T I O N C A I C 

3 D R , 3 - D M U I T I G R O U P C I F F U S I C N BURNUP A N A I Y S I S 

3 D P , l - C M U L T I G R O U P D I F F U S I I N BURNUP A N A L Y S I S 

B F H 4 V E 2 , O X I C E FUEL PERFORMANCE F I M T C - E l E M E N T 

V I E W P I N , V I E W FACTl iR CALC FCR C Y L I N C R I C A l P I N S 

S T R I P E , F L F L ROD P L A n S T R A I N C P E L L E T C R A C K I N G 

C H E C K 3 , R I G E l 3 , E N O F / B V 3 P R O C E S S I N G CODES 

P I G E l , E N O F / P V3 DATA P R O C E S S I N G CPDE 

K I A C S , XSDRN M U I T I G R C U P L I B F A K I F S FPCM E N O F / B 

T M C T R A N - P N V M , 2 - 0 P A R T I C L E TRANSPORT XY R7 RTH 

MACS L A T T I C E V I B R A T I O N ' J E L T p r N S C A T T R I N G C O E S 

M S C A T , SLUM NEUTRON M L I T I F I F S C A T T E R I N G CALC 

G E M , A N A L Y S I S DF N U C l E A k F U E l CYCLE E C D N P M I C S 

F F E A R S , LAPLACE E C U A T I P N I S f T R O P I C C I E I F C T P I C S 

P L O T R , 2 0 C C N T C U P P L C T S t AREA C A L C U L A T I C N 

O M A R F , l - D F f w - G P U I F F U S I C N C E P L E T I O N PRPGRAM 

A S T E M , TMERMCPYNAMIC F R U P E P T I f S MATER I STEAM 

S I A P E - O , D Y N A M I C A N A L Y S I S OF T H I N S H E L L S 

M C N A , 1 - 0 M U I T I G R C U P I . I F F I S I O K S L A P , C Y L , SPH 

S T E F F G , A N A L Y S I S OE PfcP C BNR GASECUS R E L E A S E 

F P F M , S T F A P Y - S T A T E F I S S I O N PRCOUCT FUEL MODEL 

T R I A L , 3 - D R E A C T I O N R A T E S FROM 2 - D F L U X S E T S 

P L E N U M , F L C M D I S T , I N C Y l C P P L A N T I M E T PLENUM 

A E C - A I O F A U , R A D I P F R E C U E N C Y MANAGEMENT SYSTEM 
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P I E T M S . I S O P L F T H - A B E A CALC FROM S I N G L E SOURCE 
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T S O - S P E A K E A S V , LANGUAGE PROCESSOR UNOER TSO 

A P C - X S E C l , M I C R O S C O P I C X - S E C T I O N M A N I P U L A T I O N 

M A P P F B , P B E C I C T I N G M A N U F A C T U R I N G P F O U I R E M F N T S 

E N D F B 2 , G A N D 2 . G F E 2 f E N O F / B TC GAFGAP X - S E C T I O N S 

M A T U S , 3 - 0 F I N I T E l l t f t U T F I A S T I C A N A L Y S I S 

P E L E N , F U E L P E L L E T TEMPERATURE t O E F C R M A T I C N 

T C P L V R 2 . POWfB P L A N T THERMAL D I S C H A P G E STUDY 

E G A D , CALC CF E X T E R N A l GAMMA DOSE I N T E G R A L S 

E P F . E B F C , EPRCB t C U M P l E M f N T A R Y FBBOR F U N C T I O N 

L F N S D E S , N O N L I N E A R L E A S T SC L E N S D E S I G N SYSTEM 

R A L C B T P H » PESOURCE A L L O C A T I O N P B C J E C T P L A N N I N G 

T C B O l . C B E E P - B U C K L I N G OF TUBES U N O t F PRESSURE 

G A U S S 5 , A N A L Y S I S OF G A M M A - B A V SPECTRA G E U I I 

G * P F R 1 D » 1 - n TBANSPOBT P E B T U R B A T I O N THEORY 

S P I R A L , F U L L - T E X T S T O R A G E , SEARCH t R F T R I F V A L 

T P I P L E T , 2 - 0 T R I A N G U L A R M F S H TRANSPORT PRCGRAM 

T R I P L E T , 2 - 0 T R I A N G U L A R « E S H TRANSPCRT PROGRAM 

T R I P L E T , ? - C T R I A N G U L A R MESH TRANSPORT PRCGRAM 

I N D X , XBAY n i F F R A C T l O N POWDEB P A T T E R N I N P E X l N C 

F U N P A C K , S P F C I A L F U N C T I O N R P U T I N E S - E I , K , F 

F U N P A C K , S P E C I A L F U N C T I O N B C U T I N E S - E I . K , / 

F U N P A C K , S P E C I A L F U N C T I ON P O U T I N E S - E I , K , E 

C H I L E S , L I N E A R E L A S T I C S I N G U L A R I T Y M O D E L I N G 

O M E S H , R E N U ' « , S E L F - O R G A N I Z I N G M f S H G E N E R A T I O N 
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ARGONNE CODE CENTER: 
COMPILATION OF PROGRAM ABSTRACTS 

by 

M. K. Butler, M. DeBruler, H. S. Edwards, 
Harr ison, J r . , Catherine E. Hughes, Marianne Legan, 

T. Menozzi, L. Ranzini, and Anthony J. Strecok 

PREFACE 

As originally published ANL-7411 was the second complete revision 
of program abstracts undertaken by the Code Center since its inception in 
1960. This revision eliminated from the collection those programs for ma
chines of the 704 era and ear l ier . With the assis tance of installation r ep re 
sentatives and authors, existing program abstracts were revised and mater ia l 
added to the l ibrary to complete, whenever possible, the program package for 
each program in the Center 's collection. 

The table of contents l is ts 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 is 
then used to provide the index which follows the abs t rac ts . 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 = l ibrary information, e.g., c ross -sec t ion l ibrary, 
random-number l ibrary. 

X = auxiliary routines or information, 

C = control or operating system language statements, 

and 

T = magnetic tape(s) required for t ransmit ta l of card and/or 
tape mater ial . 

This collection includes programs in which the program number is 
preceded by the let ter R, G, or S. The letter R denotes restr ic ted, and 
U- S. citizens are required to file a re lease form with the Center for use of 
the p rogram on either official U. S. government or comnnercial (nonmilitary) 
applications at a U. S. installation. The letter G designates progranns which 



are limited to use on U. S. government contracts only. In addition '•° ^ i 
lease form requirement, the contract identification, and the signature o \ 
contracting officer must be furnished when requesting such programs. 
Code Center is not authorized to distribute these programs outside the 
United States. The letter S is used to identify packages which are distributed 
to a special list of designated recipients only. 

To best service the interests of ERDA 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 mater ia l listed as avail
able under Item 16 of the abstract . Should that installation modify the program, 
convert it to a usable form on another computer, uncover an e r r o r , 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 l ibrary mater ia l so that if a correction or new 
version is prepared, all previous recipients of the program are notified 
promptly. 

P rog ram abst racts for the OECD Nuclear Energy Agency Computer 
P rog ram Library programs in the Argonne Code Center collection have not 
been included in this compilation. Separate compilations are distributed reg
ularly 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 p rograms for reactor design." The group held regular meet
ings in conjunction with the semiannual ANS nneetings and published and dis
tributed a Newsletter containing code abst racts submitted by members . These 
abs t rac ts followed the format of the Atomic Energy Commission document 
AECU-3078, "A Bibliography of Available Digital Computer Codes for Nuclear 
Reactor P r o b l e m s . " ' 

F r o m September 1956 to December 1959. ten Newsletters were pub
lished and distributed through the auspices of the AEC Computing Facili ty at 
New York University.^ In 1959. Ward Sangren and personnel at General 
Atomics edited and published 300 abstracts collected from Group m e m b e r s . ' 
A supplementary list of 100 abstracts was published the following year.* 

In 1959 also, the Nuclear Codes Group became the nucleus of the 
American Nuclear Society's Mathematics and Computation Division. With stat
ure came a desire for a central facility for the computer program l ibrary 
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ACC ABSTRACT 50 03/75 

1. NAME OR DESIGNATION OF PROGRAM - TEI-PEST2 

2. COMPUTER FOP WHICH PRCGRAM IS DESIGNED AND OTHFRS UPON WHICH 
IT IS OPERABLE - IBM7i,9 j , 36 j , CDC16[4 

3. DESCRIPTION CF PROBLEM OR FUNCTION - TEMPEST2 IS A NEUTRON THER-
MALIZATION PROGRAM BASED UPON THE WIGNFR-WILKINS APPROXIMATION FOP 
LIGHT MCOERATORS ANO TFE WILKINS APPROXIMATION FOR HEAVY MODERA
TORS. A MAXWFLLIAN DISTRIBUTION MAY ALSO BE USED. THE MODEL USED 
MAY BE SELECTED AS A FUNCTION OF ENERGY. THE SECONC-ORDER 
DIFFERENTIAL EQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN TRANS
FORMED TO THE RICCATI EQUATION. THE PROGRAM PROVIDES MICRCSCOPIC 
AND MACROSCOPIC CROSS SECTION AVERAGES OVER THE THERMAL NEUTRON 
SPECTRUM. 

4. METHOD CF SCLUTION -

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM -

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

7. UNUSUAL FFATLRES CF THE PRCGRAM -

8. RELATED AND AUXILIARY PROGRAMS - SOFOCATE. KATE 

9. STATUS - ABSTRACT FIRST DISTRIBUTED APRIL 1962. 

IBM7090 VERSION SUBMITTED MARCH 1'562. 
C0C16L'. VERSION SUPMITTEC MARCH 1064. 
IBM360 VERSICN SUBMITTED JUNE 1967, REPLAfEC BY ECITICN 

B FEBRUARY 1S74. 

10. REFERENCES - R. H. SHUDDE. TEMPEST-II. NAA PRCGRAM DESCRIPTION, 
I96v, ANO THREE SUPPLEMENTS 196J.61. 

R. H. SHUODE AND J. DYER, TEMPEST II - A NEUTRCN 
THERMALIZATION CODE, AMTO-llI, JUNE 1962. 

P. H. SHUODE. TEMPEST - CONVERSION CF A DECIMAL CPCSS 
SECTION LIBRARY TO A BINARY CROSS SECTION IIBPARY. AMTD-1I2, 
NOVEMBER 1961. 

R. H. SHUCTE, TEMPEST - A BINARY CROSS-SECT ICN 
LIBRARY READER, A M T O - m , NOVEMBER 1961. 

R. H. SHUnOE, SOFOCATE LIBRARY TC TEMPEST IIPRARY 
CONVERTER, AMTD-114, NOVEMBER 1961. 

R. H. SHUDDE, PREPARATION CF CROSS-SECTIONS FCR THE 
TEMPEST DECIMAL LIBRARY, AMTD-1I5, NOVEMBER 106l. 

TEMPEST II, NOTES CONCERNING THE CCNTPCL DATA VER
SICN. 

11. MACHINE REQUIREMENTS - 32K MEMORY 

12. PRCGRAMWING LANGUAGES UStD - FORTRAN II ANO FAP (IPMTOtQI, 
FORTRAN 63 (CDC1604), ANO FORTRAN IV (IBM36J1 
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ACC ABSTRACT 50 - 2 - 1.3/75 

13. OPERATING SYSTEM CP MCMTOR UNDER WHICH PROGRAM IS EXECUTED -
IBSYS (7090) ANO OS360 (3601. 

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME ANC FSTABLISHMENT OF AUTHORS -
7090 P. H. SHUODE AND J. OYER 

ATOMICS INTERNATIONAL 
P. C. BOX 309 
CANOGA PARK, CALIFORNIA 

360 G. GCWINS 
BOEING HUNTSVILLE SIMULATION CENTER 
THE BOEING COMPANY 
HUNTSVILLF, ALABAMA 35B07 

1604 S. ELKIN 
NUCLEAR APPLICATIONS COMPUTATION CENTER 
CONTROL DATA CORPORATION 
COMPUTER DIVISION 
3145 PORTER DRIVE 
P. G. BOX 10111 
PALC ALTC, CALIFORNIA 943J3 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (7u9ij-2145 CARDS, 1634-1298 CARDS, AND 36v,-1280 

CARDS) 
SAMPLE PROBLEMS (7090-10 CARDS, 1604-11 CAPOS, ANC 360-21 

CARDS) 
LIBRARIES (7J90-765 CARDS, 1604-741 CARDS, AND 360-764 CARDS) 
SAMPLE PROBLEM OUTPUT (360-14 SFIECTED PAGES) 
REFERENCE REPORTS, NOTES 

17. CATEGORY - B 
KEYWORDS - THERMALIZATION, WIGNER-WILKINS MODEL LIGHT MODERATORS, 

WILKINS EQUATION HEAVY MODERATORS, MAXWELL DISTRIBU
TION, THERMAL SPECTRA 
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ACC ABSTRACT 51 10/73 

1. NAME OR DESIGNATION CE PRCGPAV - FORM 

2. COMPUTER FOP WHICH PRCGRAM IS DFSIGNFD AND OTHERS LPCN WHICH 
IT IS OPERABLE - IBM7090,370, Cnci604 

3. DESCRIPTION OF PROBLEM OR FUNCTION - THE FORM, OR FCPTRAN-MUFT, 
PROGRAM IS A FOURIER TRANSFORM SLOk. ING-DGWN CODE. A LIBRARY TAPE 
CCNTAIMING 54-GRnuP MlCROSCrPIC CPnsS SECTIONS, RESONANCE PARAME
TERS, INELASTIC SCATTERING MATRICES, AND SOURCE SPECTRA IS USEE TO 
GENERATE A 54-GRnUP FLUX SPECTRUM AND FEW-GROUP CONSTANTS. 

4. METHOD CF SOLUTION -

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PROBLEM -

6. TYPICAL RUNNING TIME - ABOUT 5 TO 6 SECONDS ARE RECUIRFD. 

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - MUFT, LIBRARY EDITING ROUTINES 
ARE INCLUDED AS AUXILIARY CODES. AITPl PREPARES THE IBM37J VER
SION BINARY LIBRARY TAPE. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED APRIL 1962. 
IPM7090 VEPSION SUBMITTED MARCH 1962. 
CDC1604 VERSION SUBMITTED MARCH 1964. 
IBM370 VERSICN SUBMITTED JULY 1972, SAMPLE PROBLEM EXE

CUTED BV ACC. 

IJ. REFERENCES - 0. J. MCGOFF, FORM, A FOURIER TRANSFORM FAST SPECTRUM 
CODE FOR THE IBM709, NAA-SR-MEMO-5766, 1960. 

FORM, NOTES CONCERNING THE CONTROL DATA VERSICN 
., . „ . ATOMICS INTERNATIONAL FORM CPCSS-SECT ICN LIBRARY, 
At NOTE, NOVEMBER 1962. 

P. KAZEMERSKY AND S. NAKAMURA, THE FORM CODE, OHIC 
STATE MODIFICATIONS TC NAA-SR-MEMO-5765, 1972. 

11. MACHINE REQUIREMENTS - 32K WITH 2 TAPE UNITS 

12. PROGRAMMING LANGUAGES USED - FORTRAN II (ieM709J), FORTRAN 63 
(COC1604), FORTRAN IV (IBM370) 

13. OPERATING SYSTEM OP MONITOR UNDER WHICH PROGRAM IS EXECUTED -
FORTRAN MONITOR SYSTEM (IBM709.J), COOP (CDC1604), CS/370 (IBM37ji. 

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME ANO ESTABLISHMENT OF AUTHORS -
7090 P. A. BLAINE AND 0. J. MCGOFF 

ATOMICS INTERNATIONAL 
P. C. BOX 309 
CANOGA PARK, CALIFORNIA 91304 
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ACC ABSTRACT 80 03/75 

NAME OR DESIGNATION CF PRCGPAM S0R3 

rrMPUTEP FOP WHICH PROGRAM IS DESIGNED AND OTHERS UFCN WHICH 
IT IS OPERABLE - CDC66..J 

DESCRIPTION CF PROBLEM OR FUNCTION - S0R3 IS USED FOR THE ANALYSIS 
OF SYMMETRICALLY LOADED SHELLS OF RFVCLUTICN. THE PROGRAM COM
PUTES STRESSES, STRAINS, FORCES AND DEFLECTIONS PPCDUCED BY THER
MAL ANO MECHANICAL LCACS. NORMAL ANO TRANSVERSE SHEAR STRESSES 
ANO WALl THICKNESS CHANGES ARF TAKEN INTO ACCOUNT. THE PROGRAM IS 
BASED ON CONSTITUTIVE EQUATIONS WHICH RETAIN TERMS THROUGH THE 
SECOND CRDEP IN THE RATIO OF THE THICKNESS TO THE LOCAL RADII OF 
CURVATURE. THESE FEATURFS MAKE THE PROGRAM APPLICABLE TO SHELL 
STRUCTURES WITH MODERAItLY LARGE THICKNESS TO PADILS PATIOS. 

METHOD OF SCIUTION - THE NUMFRICAL INTEGRATION OF THE GOVERNING 
niFFER'=NTI Al EQUATIONS IS PERFORMED BY A VARIABLE INTERVAL SIZE 
AOAMS-MCULTCN METHOD. THE PROBLEM IS FIRST CONVERTED FROM A TWO-
POINT HCUNDARY VALUE PROBLEM TO AN INITISL-VALUE PPCELEM. FIVE 
SEPARATE INTEGRATIONS WITH DIFFERENT SETS OF INITIAL CONDITIONS 
APE PEOUIPer. EACH INTEGRATION PROCEEDS WITH AUTOMATIC ADJUSTMENT 
OF INTERVAL SIZE FOR MAXIMUM SPEED WITHIN THE LIMITATION CF PRESET 
BOUNDS ON THE ASSOCIATED TRUNCATION ERRCR. 

RESTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM - MAXIMA OF -
30 SHELLS INTO WHICH THE STRUCTURE IS DIVIDED 
30 INPUT POINTS FCP THE SHELl 
10 POINTS AT WHICH DETAILED STRESS PRINTOUT IS TO PE PROVIDED 

FCR BRITTLE FRACTURE PURPOSES 

TYPICAL RUNNING TIME - AN AVERAGE TIME OF 10 SECONDS PER CASE IS 
RECUIRFD. « 

UNUSUAL FEATURES CF THE PRCGRAM - S0R3 HAS A BRANCHED-SHFLL OPTION 
WHICH AUTOMATICALLY PfcPrORMS THE CUT AND FIT OPERATICNS ASSOCIATED 
WITH THE ANALYSIS OF SUCH STRUCTURES AS A PRESSURE VESSEL CON
NECTED TO A SUPPORT SKIRT. SPECIAL OUTPUT OPTIONS TAILORED TO THE 
NtFDS OF STRESS, FATIGUE AND BRITTLE FRACTURE DESIGN EVALUATIONS 
ARE AVaiLABI E. 

RELATED ANC AUXILIARY PROGRAMS - S0P3 IS AN EXTENSION OF THE EAR
LIER S0P2 PROGRAM. CNE OF THE S0R3 OPTIONS PROVIDES FOR PUNCHED 
CARD nUTPUT WHICH CAN BE FED DIRECTLY TC SORSOB (ACC ABSTRACT 
3C1), A KAPL PROGRAM WRITTEN TO FACILITATE THE CHECKING OF A GIVEN 
r^FSIGN AGAINST STRUCTURAL DESIGN BASIS CRITERIA. 

STATUS - ABSTRACT FIRST DISTRIBUTED JUNE 1966. 
CDC6600 VERSION OF SOR? SUBMITTED JUNE 1968, REPLACED BY 

REVISED ECITICN JULY 1969, REPLACED BY S0R3 FEBRUARY 
1973, CORRECTED JULY 1974. 
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REFFRFNCES - J. R. FITCH AND R. L. FAGAN, SaR-3, A PROGRAM FOP THE 
STRESS ANALYSIS OF SHELLS CF REVOLUTION, KAPL-M-7IC0(L), 
AUGUST 3J, 1971. 

J. A. MIPAOAL AND D. G. DIGHT, SOR-II - A PROGRAM 
TO PERFORM STRESS ANALYSIS OE SHELLS CF REVOLUTICN, KAPL-2292, 
SEPTEM3ER I'i, 1963. 

F. C. CARLSON AND R. F. OOBSON, SOPSDB, A COMPUTER 
PROGRAM FOR THE STRESS AND FATIGUE EVALUATION OF SHELLS OF REVOLU
TION, KAPL-M-6729, APRIL 196C. 

MACHINE RECOIREMENTS -

PPPGRAMMING LANGUAGE LSbD - FORTRAN IV 

OPERATING SYSTEM CP MCNITCR UNDER WHICH PROGRAM IS EXECUTEC -
SCOPE 3.0. 

14. ANY OTHER PfCGRAMMIMG CR OPERATING INFORMATICN OR RESTRICTIONS -

15. NAME AMD ESTABLISHMENT OF AUTHORS -
J. R. FITCH ANO P. I. FAGAN 
KNflLlS ATOMIC POWER LABORATORY 
GENERAL ELECTRIC COMPANY 
SCHENECTADY, NEW YORK 12301 

16. MATERIAL AVAILABLE - PESTRICTEP DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

SOURCE DECK (T2B5 CARDS) 
SAMPIE PPnpLFM (351 CARDS) 
SAMPLE PRCBLEM OUTPUT (72 SELECTED PAGES) 
REFFRENCE REPORT, K4PL-M-7loo(L) 

17. CATFGCRY - I 

KEYWORDS - STRESSES, SHELLS, SPHERES, CYlINOfcRS, TEMPERATURE OlS-
IRIBUTIUN, SaP2 CCCES, SCRSDB CODES 
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ACC ABSTRACT 146 U4/75 

1. NAME OR DESIGNATION CF PPCGFAM - NPPFCCP 

2. COMPUTER FOF WHICH PRCGRAM IS DESIGNED AND CTHERS UFCN WHICH 
IT IS OPERABLE - CDC6600, IHM36C,37C/195 

3. DESCRIPTION CF PROBLEM OP FUNCTION - NUCLEAR FUEL CYCLE COSTS IN 
DOLLARS PEP YEAR (t/YR), ANO IN MILLS PEP KILOWATT-HCUP (MILLS/ 
KWHR) APE. COMPUTED ANL TABULftTED FOR EACH REGION CE A MUITIRFGION 
REACTOR COFf , ON THE BASIS OF AEC-LEASED NUCLEAR FLEL MATERIAL ANO 
OF PRIVATELY-OWNED NUCLEAR FUEL MATERIAL. FUEL CYCLE COSTS ARE 
COMPUTED SEPARATELY FCR EACH REGION CR ZONE, FOR CORE DESIGNS CF 
ANY CONFIGURATION GP CCMBINATION OF MATERIAL DEPLETICN OP ENRICHED 
URANIUM FUEl OR OTHER SPECIAL NUCLEAR MATERIAL. OPINTEO OUTPUT OF 
THE PROGRAM INCLUDES (A) DETAILED FUEL CYCLE COSTS FCR EACH ZONE 
IN TABULAR FORM, FCF AEC-LEASED AND PR IVATELY-OWNEC NUCLEAR FUEL 
MATERIAL, RESPECTIVELY, (B) A SUMMARY TABULATION OF NUCLEAR FUEL 
COSTS FCR ALL REGIONS OF THE COMPLETE CORF, INCLUDING FIXED 
CHARGES ON WORKING CAPITAL PECUIRED FOR CORE FAHRICAIION AND FCR 
NUCLEAR FUEL MATERIAL, (C) A SUMMARY TABULATION OF CERTAIN 
COMPUTED PERFORMANCE AND FCONCMIC DATA, VIZ., AVERAGE RESIDENCE 
TIME, ANNUAL FUEl THROUGHPUT, UNIT ELECTRICAL ENERGY YIELD, ANNUAL 
POWER GENERATION, ANC CORE EABRICATICN COSTS, ANC (C) A TABULATION 
OF ALL INPUT DATA FOR ALL REGIONS. THE PRINTING OF CATA DESCRIBED 
IN (A) AND (D) ABOVE IS OPTIONAL WITH PRCGRAM USE. 

4. MFTHCn CF SCIUTION -

5. RESTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM -
MAXIMUM NUMBER UF REGICNS CR ZONES = IC 

6. TYPICAL RUNNING TIME - I TO 2 MINUTES APE PEOUIREO. 

« 
7. UNUSUAL FEATURES OF THE PROGRAM - CERTAIN OF THE OPERATING AND 

ECONOMIC PARAMETERS WILL GENERALLY REMAIN CONSTANT FCR A WIDE 
RANGE OF REACTOR CORE DESIGNS. THEREFORE, THE PRCGRAM INCLUDES 
A SET OF STANDARD VALUES FOE THESE PARAMETERS SO THAT THE AMOUNT 
OF BASIC INPUT DATA RECUIRED IS MINIMAL. THE USE CF THESE SO-
CALLFO STANDARD VALUES IS OPTIONAL WITH THE PROGRAM USER, AND ANY 
COMBINATION CF OR ALL OF THESE STANDARD VALUES MAY PE MODIFIED AS 
DESIRED. FUEL PROCESSING COSTS MAY BE COMPUTED FCR SPENT-FUEL 
MANAGEMENT PROGRAMS WHICH PROVIDE FOR THE REPROCESSING, SEPARATELY 
OR IN ANY COMBINATION, OF SINGLE OR MULTIPLE SPENT-FUEL BATCHES 
FROM ONE CR MCRE REGICNS HAVING THE SAME CR DIFFERENT FINAL 
ENRICHMENTS. THUS, THE LOWEST CCST SPENT-FUEL MANAGEMENT PROGRAM 
CAN PE READILY DETERMINED. 

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED NOVEMBER 1964. 
IBM7090 VERSION SUBMITTED JUNE 1964, REPLACED BY IBM360 

VERSION JULY 1974. 
CDC6600 VERSION SUBMITTED APRIL 1973. 
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9. STATUS (CONTINUED) 
IRM360 VERSION SUBMITTED JULY 197^, SAMPLE FROBIFM EXE

CUTED BY ACC. 

10. REFERENCE - J. T. JACKM4N, GUIDE TO NUCLEAR PGWFP cr^T EVAIUATICN, 
TID-7025, APRIL 30, l':63. 

MACHINE REQUIREMENTS -

PROGRAMMING LANGUAGE USED - FORTRAN IV 

OPERATING SYSTEM OR MCNITCR UNDER WHICH PPCGRAM IS EXECUTED -
SCCPF 3.3 (CCC6600), CS/360,370 (IBM360,370). 

14. ANY OTHER PROGRAMMING CR CPFRATING INECRMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
709J J. T. JACKMAN 

KAISER ENGINEERS 
KAISER INDUSTRIES CORPORATION 
KAISER CENTER 
300 LAKESIDE DRIVE 
OAKLAND, CALIFORNIA 946C4 

6600 FRANK 0. TYSCN 
TECHNICAL COMPUTER SERVICES 
UNITED ENGINEERS ANO CONSTRUCTORS, INC. 
14.1 ARCH STREET 
PHILADELPHIA, PENNSYLVANIA 19105 

360 RICHARD I. PRICE 
ARGCNNE CODE CENTER 
ARGCNNE NATIONAL LABORATORY 
97^1, SnuTH CASS AVENUE 
ARGCNNE, ILLINOIS 60439 

16. MATERIAL AVAILABLE -
SOURCE DECKS (6600-1446 CARDS, 360-1353 CARDS) 
SAMPLE PROBLEMS (6600-136 CARDS, 560-137 CAPOS) 
REFERENCE REPORT, APPENDIX A 

17. CATEGORY - 0 
KEYWORDS - FUEL CYCLE ECONOMICS, PERFORMANCE 
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1. NAME OR DESIGNATION CF PRCGPAM - MACHl 

2. COMPUTER FOP WHICH PRCGRAM IS DESIGNED AND OTHERS LPCN WHICH 
IT IS OPERABLE - CCC3600,6500, I8M36C,370/195 

3. DESCRIPTION CF PROBLEM OP FUNCTION - MACHl PERFORMS CNE-OIMENS ION-
AL MULTIGROUP OIFFUSICN SOLUTIONS AND ASSOCIATED CALCULATIONS, 
INCLUDING CRITICALITY SEARCHES, PERTURBATION, REACTION SUMMARY, 
BETA EFFECTIVE, GROUP COLLAPSING, ANC POINTWISE REACTION RATES ANO 
PATIOS. SEVERAL CARD DUMPS CF COMPUTED OATA ARE AVAILABLE CN 
OPTION. A SPECTRAL SYNTHESIS OPTION IS AVAILABLE IN THE IBM 
VERSION. 

4. METHOD CF SOLUTION - THE DIFFUSION EQUATION SOLUTICN MFTHCD IS THE 
SAME AS THAT IN AIM6 (ACC ABSTRACT 2 9 ) . PERTURHATICN AND EFFEC
TIVE BETA ROUTINES HAVE BEEN ADAPTED FRO" DEL AND IISB/PE. RE
MAINING COMPUTATIONS CONSIST CF STRAIGHTFORWARD DATA MANIPULATION. 

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -
2J SPATIAL REGICNS 

150 MESH POINTS 
30 ENERGY GROUPS (3600 VERSION ONLY) 
28 ENERGY GROUPS (650C ANC IBM360 VERSIONS) 
5 MODAl SPi^CTRA (IBM ?6J VERSICN) 

15 DOWNSCATTEP GROUPS 
?••< ISOTOPES PFF PROBLEM 
20 HOMOGENIZED MATERIALS 
20 ISOTOPES PFR HCMUGENIZED MATERIAL 

A SPFCIAL SCATTER TREATMENT IS USED WHICH ALLOWS FLLl DOWNSCATTER 
FOR HYDROGEN ISOTOPES. 

6. TYPICAl RUNNING TIME - RUNNING TIMt IS STRONGLY DEPENDENT ON THE 
TYPE OF PPOBIEM ANO QUALITY OF INITIAL GUESS. A K-CALCULAT ION OF 
A WATER-MODCRATED SYSTEM KITH 16 GROUPS, 5 DCWNSCATTER GROUPS, 20 
REGIONS, AND 130 MESH POINTS, WITH A CONSTANT INITIAL SOURCE GUESS 
CONVERGED IN II INNER ITERATIONS TO WITHIN lJ*«-5(DELTAK/K) IN 
46.5 SECONDS. A COMPCSITION SEARCH CN A FAST REACTCR CORE USING 
22 GROUPS, 12 DOWNSCATTEPS, 9 REGIONS, 150 MESH POINTS, ANO 
REGION-DEPENDENT INITIAL SCURC^ GUESS, CONVERGED WITH A TCTAL CF 
19 INNER ITERATIONS AND 3 TRIALS TO 10**-6(DELTAK/K), FOUND THE 
ADJOINT SOLUTION Tf THE SAME ACCURACY AND RAN A SINGLE PERTURBA
TION PASS IN 144.9 SECONDS. THE IBM TEST WITHOUT CVERIAYS TOOK 6 
SECONDS OF CPU TIME ON THE MODEL 195. 

7. UNUSUAL FEATURES CF THE PROGRAM - THE PRCGRAM WAS DESIGNED FOR USE 
ON FAST REACTOR SURVEY COMPUTATIONS AND AS A SUPPORTING UTILITY 
FOR MORE COMPLEX PROGRAMS. WIELANDT'S METHOD CAN BE USED IN CCN-
JUNCTIilN WITH THE SPECTRAL SYNTHESIS CPTICN TC GPE«TLY ACCELERATE 
EIGENVALUE CONVERGENCE. PRCOLEMS CAN PE RUN IN SECUENCE WITH ONLY 
RECUIRFD DATA CHANGES AS INPUT FOR PROBLEMS AFTER Tl-E FIRST. THE 
PROGRA" CONTAINS A CALL TC A NON-EXISTENT OVERLAY. THIS CAN PRO
VIDE A LINK TO ANY ROUTINE WRITTEN BY THE USER FOR MCDIFICATION 
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7. UNUSUAL F E A T U R E S OF THE PRCGRAM (CONTINUED) 
OP MANIPULATION OF MACHl OUTPUT DATA. THE ROUTINE HAS ACCESS TO 
INPUT DATA AND DATA G E N E R A T E D BY THE C O D E , ANO CAN CCNTROl LATER 
P R O B L E M S T H R O U G H OPTION S W I T C H E S . MICRCSCOPIC CROSS SECTIONS MAY 
BE C A L L E D FROM A LIBRARY OR INPUT AT RUN T I M E . INDIVIDUAL CR OS S 
SECTION Q U A N T I T I E S MAY BE MODIFIED T E M P O R A R I L Y FOR A PROBLEM. 

6. R E L A T E D ANO AUXILIARY PROGRAMS - A I M 6 , DEL, AND lieb/PE WERE 
A D A P T E D AND M O D I F I E D TO MAKE UP THE MAJOR PORTIONS CF THE PROGRAM. 

9. STATUS - ABSTRACT FIRST D I S T R I B U T E D APRIL 1 9 6 7 . 

C O C 3 6 0 0 VERSION SUBMITTED DECEMBER 1966. 

C D C 6 5 0 0 VERSICN S U B M I T T E D MARCH 1969. 

IBM360 VERSICN S U B M I T T E D JANUARY 1173, SAMPLE PPCfaLEM 

E X E C U T E D BY ACC CN I B M 3 7 0 / 1 9 5 . 

1 0 . REFERENCES - D, A, MENELEY, L. C. K V I T E K , AND D . M. OSHEA, MACH 1, 

A C N E - D I M F N S I O N A L OIFFUSICN THEORY P A C K A G E , A N L - 7 2 J 3 , JUNE 1 9 6 6 . 

D. M ENELEY, MACHl GUIDE AND MACHl D I C T I O N A R Y , ANL-RP 

MEMORANDA, JUNE H 6 7 . 

WILLIAM G. PRICE, M A C H / 3 6 0 , U N I V E R S I T Y OF MICHIGAN 

INFDRMAl D O r C M F N T A T I C N , 1 S 7 2 . 

H. P. FLATT ANC D. C. BALLER, THE AIM-6 C O D E , NAA 

PRCGRAM 'lESCRIPTICN, JANUARY 1 9 6 1 . 

L. C, KVITEK, D E I , A P ERTURBATION PROGRAM W R I T T E N IN 

FORTRAN, A N L - 7 3 5 2 , JUNE 1965. 

L. C. KVITEK, MULTIGROUP C A L C U L A T I O N S CF EFFECTIVE 

l!t LAYFD-NEUTPON FRACTIONS, PROMPT NEUTRON L I F E T I M E , AND RELATED 

KINETICS PAPAMETFRS, IBM-704 PROGRAM 118e/PE, A N L - f 5 1 1 , MARCH 

1962. 

11. MACHINE R E O U I R E M E M S - CDC 3600 WITH t4K CORE STCPACf AND 9 TAPE 

DRIVES (INCLUDING 5 SYSTEM T A P F S I . IBM360 WITH 5 TAPE DRIVES AND 

1645K CORE STORAGE ASSUMING NC OVERLAY O R G A N I Z A T I O N . 

12 . PPOGPAMNING LANGUAGES USED - 3600 ECPTPAN (CDC3fiCC), FORTRAN IV 

(CDC65)0, 1BM360-96S;| , BAL IIPM360-21;) 

13. nPEPATING SYSTEM OK MLNITCP UNDER WHICH PROGRAM IS EXECUTED 
CDC360J SCOPF-SATCOPS II, IBM'6'J CS/3fc0. 

14. ANY (ITHFR PPCGPAMMING CR CPFRATING INFORMATION CP R E S T R I C T I O N S 
THE PROGRAM CAN HE DIVIDED INTO SIX OVERLAYS WITH A TCIAL CF 
ELEVEN SEGMENTS. 

1 5 . NAME AND ESTABLISHMENT OE AUTHORS -

3600 D. A. MtNElFY 

REACTCW PHYSICS DIVISION 

ARGCNNE N4TIGNAL LeBCRATCRY 

97ij^ SOUTH CASS AVENUE 

ARGONNh, Ul. INfMS 60439 

65J ) K. C. OTT 
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15. NAME ANO ESTABLISHMENT OF AUTHOR(SI (CONTINUED) 
NUCLEAR ENGINEERING DEPARTMENT 
PURDLE UMVFRSITY 
WEST LAFAYETTE, INDIANA 479^6 

363 WILLlAM G. PRICE, JR. 
PLASMA PHYSICS LABORATORY 
PRINCETON UNIVERSITY 
P. 0. BOX 451 
PRINCETON, NEW JERSEY v.8540 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (MACHl 3600-6980 CARDS, 650J-7105 CARDS, 

360-7661 CARDS, RXMACH 3600-137 CARCS, MACHLIP3 
6500-47V CARDS, 360-509 CARDS) 

OBJECT DECKS (MACHl 36,-41CJ CAPOS) 
SAMPLE PROBIEMS (MACHl 3600-95 CARDS, 6500-40 CARCS, 

360-32 CARDS) 
LIBRARY (MACHLIB3 6500-2145 CARDS, 36C-20B1 CARDS) 
CONTROL INFORMATION (360 JCL-50 CAPDS) 
REFERENCE REPORT, ANL-7223, ANL-RP MEMORANDA, ANO FOR THE 

IBM360 VERSION, MACH 360 DOCUMENT 

17. CATEGORY - C 
KEYWORDS - DIFFUSION ECUATIONS, 1-0 I MENS IONAL, MULTIGROUP, SLABS, 

CYLINDERS, SPHERES, CRITICALITY SEARCHES, REACTION 
PATES, AVERAGES, PERTUPBATICN THEORY 
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NAME OR DESIGNATION OF PROGRAM - PDC7 

COMPUTER FOP WHICH PRCGRAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS OPERABLF - CDC66UJ, IHM360 

DESCRIPTION OF PROBLEM OR FUNCTION - PDQ7 SOLVES FfW-GROUP NEUTRON 
OIFFUSION-OEPLETICN PRCPLEMS IN ONE, TWO, ANO THREE DIMENSIONS. 
ADJOINT SOLUTIONS ARE ALSC AVAILABLE ANC TWO OVERLAPPING THERMAL 
GPCUPS MAY BE USFCi IN CNE ANC TWO-DIMENSIONAL PRCBLEMS. EITHER 
PriNTWISE OF REGIONWISt DEPLETION MAY BE PERFCRMEO LSING THE HAR
MONY DEPLETION SYSTEM. THE GEOMETRY MAY BE RECTANGULAR, C Y I I N C P I -
CAL, OR SPHERICAL IN CNE DIMENSION, RECTANGULAR, CYLINCRICAL, CR 
HEXAGONAL IN TWO DIMENSKiNS, AND RECTANGULAR CR HEXAGONAL IN THREE 
OIMENSICNS. ALL GEOMETRIES PROVIDE FOR VARIABLE MFSH SPACING IN 
ALL O I M E N S H N S . ZERO FLUX, ZERO CURRENT, AND ODTATICNAL S f M E I R Y 
BOUNDARY CONDITIONS ARF AVAILABLE, AND BOUNDARY VALUE PROBLEMS MAY 
BE SOLVED BY SPECIFYING THE FIUX VALUES ON CNF OR MOPE BOUNDARIES. 
THE BETTIS REVISED PDC7 MAY PE USED TO ALSO SOLVE ADDITIVE EAST-
SOURCE ANO SIMPLIFIED PL PROBLEMS AS WELL AS THE THPFF-DIMENSICNAL 
SYNTHESIS EIGENVAIUF PROBIEM. CONTROL SEARCHES, THERMAL FEEDBACK, 
ANO XENON FFECBACK ARE OPTIONAL. THE IPM360 ANC VEPSION CAN HE 
USED TO SCLVE THREE-DIMENSIONAL SYNTHESIS PRCBLEMS. 

METHOD OF SOLUTION - DIFFERENCE EQUATIONS ARE OBTAINED AT EACH 
''OINT BY INTEGRATING THE OIFFERFNTIAL EQUATIONS OVER AN APFROPFI-
ATE MESH ELEMENT. THE RESUITING ECUATIONS ARE THREE-PCINT, FIVE-
POINT, AND SEVEN-POINT IN ONE, TWO, AND THREE DIMENSIONS EXCEPT 
FOR HEXAGONAL GEOMETRY, WHERE THE NUMBER CF POINTS IS INCREASED BY 
TWO. THE GROUP EQUATIONS ARF SOLVFO USING A SINGLf-LINE CYCLIC 
CHEBYSHEV SEMI-ITERATIVE TECHNIQUE AND THE SOURCE ITERATIONS ARE 
ACCELERATED BY A PROCEDURE BASED CN CHEPYSHEV POLYNOMIALS. 

RESTRICTIONS CN THt CCMPLEXITY OF THE PROBLEM - THE TCTAL NUMBER 
OF GROUPS IS LIMITED TO 5. THE PRODUCT OF GROUPS ANC POINTS CAN
NOT EXCEED 300,000 AND THE PLANE SIZE IN THREE-DIMENSIONAL PPCP-
LEMS IS RESTRICTED TO POOO POINTS. FOR THE BETTIS REVISED PDC7 
SIX ECUATIONS MAY BE SOLVED WHEN THE FAST GROUP TREATMENT IS SIM
PLIFIED P 3 . THERE ARE VERY FEW FIXED CONSTRAINTS CN SPATIAL PROB
LEM SIZES. THE BETTIS REVISED PDQ7 HAS SUCCESSFULLY RUN EXPLICIT 
THREE-DIMENSIONAL PRCELEMS UP TO ABOUT 800,000 GRCLF POINTS. 
THREE-DIMENSIONAL SYNTHESIS PROBLEMS UP TC 15,00C,CCC GROUP POINTS 
HAVE ALSO BEEN EXECUTED SUCCESSFULLY. 

TYPICAL RUNNING TIME - THE PUNNING TIME IN HOURS MAY BE ESTIMATED 
BY DIVIDING THE PRODUCT CF GROUPS ANC POINTS BY 150000. THE AC
TUAL TIME MAY VARY WIDELY FROM THIS ESTIMATE DUE EITHER TC SPECIAL 
CONVERGENCE DIFFICULTIES CR TC THE COMPLEXITY OF THE DEPLETION 
FORMULATION. SAMPLE PROBLEM PUNNING TIME ON THE 36:/195 IS ABOUT 
4 MINUTES. 

UNUSUAL FEATURES OF THE PRCGRAM -
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RELATED AND AUXILIARY PROGRAMS - HARMONY TABLE SETS MAY BE INPUT 
ON CARDS OR MAY PE OBTAINED FROM A FILE GENERATED BY A CROSS SEC
TION PROGRAM. ON REQUEST, PD07 Will PREPARE OUTPUT FILES CON
TAINING FLUX, CONCENTRATION, POWER, INTEGRAL, GECMETRY, AND SYN
THESIS INTEGRAL DATA, AND THESE FILES MAY BE FURTHER PROCESSED IN 
AUXILIARY PROGRAMS. THE BETTIS VERSICN CF PDC7 USES THE NEW 
PETTIS ENVIRONMENTAL ROUTINES, WHICH HAVE NOT YET BEEN RELEASED. 
THE Bf.W VERSION USES THE BCW VERSION CF THE BETTIS ENVIRONMENTAL 
ROUTINES (ACC ABSTRACT 4 7 8 ) . 

STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1967. 
CDC6600 (BETTIS) VERSION SUBMITTED MAY 1967, REPLACED BY 

UPDATED EDITION JUNE 1971. 
IBM363 (IBM) VERSION SUBMITTED FEBRUARY 1969, DELETED 

NOVEMBER 1971. 
CDC6600 (BtW) VERSION SUBMITTED FEBRUARY 1«70. 
IBM360 (AEROJET NUCLEAR) VERSION 3606 SUBMITTED APRIL 

197u, REVISED (C) APRIL 1971, REPLACED BY THIRD RE
VISION (D) AUGUST 1972, REVISED (E) MARCH 1973, RE
VISED (F) MARCH 1974, SAMPLE PROBLEM FXECUTED BY ACC. 

CPC6600 KPONLS (BOEING) VERSION SUBMITTED JULY 1973. 

REFERENCES - W. R. CADWELL, PDQ-7 REFERENCE MANUAL, WAPD-TM-678, 
JANUARY 1967. 

o. J. BREEN, 0. J. MAPLCWE, AND C. J. PFEIFEP, 
HARMONY - SYSTEM FOR NUCLEAR REACTOR DEPLFTION COMPUTATION, 
^APD-TM-A78, JANUARY 1965. 

OUTPUT FOR THE HETTIS CDC-6600 REVISED VERSION OF 
PDC7, 1971. 

C. J. PFhIEER, PCQ-7 REFERENCE MANUAL II, WAPD-TM-
" 4 7 ( L ) , FEBRUARY 1971. 

C. J. PFEIFEP, CDC-6600 FORTRAN PROGRAMMING - BETTIS 
FNVIPQNMENTAL REPORT, WAPD-TM-ft68, JANUARY 1967. 

INSTALLATION OF PDO-7 CN TH<^ CDC 66':>, IN CONJUNCTION 
WITH MODEL, CDC NOTE, 1971. 

A. w. BPCWN, J. A. MCCLURE, AND R. J. WAGNER, SUMMARY 
OF POO-7 ( I E M - 3 6 , . - 3 7 J VERSICN) INPUT DATA REQUIREMENTS AND OPERAT-
U G PROCEDUEES, ANCR-1061, MARCH 1972. 

PPO-7 TRANSMITTAL TAPE (ACC NC. 275.360C), ANC NOTE, 
I°72. 

P. J. WACNEP, OPERATIONAL NOTES FOR PCC-7/14, ACC NC. 
275.36.0, ANC NOTE, 1972. 

UPO, A PRCGRAM TC UPDATE SOURCE DECKS, ANC NOTE 
PO1750. 

NRTS ENVIRONMENTAL SUBROUTINE MANUAL, ANC DOCUMENT, 
DECEMBER 19-?2. 

P007, ACC NO. P275.66000, ARGONNE CODE CENTER PRC
GRAMWING NOTE 74-16, DECEMBER 3, 1973. 

"ACHINE REOUIREMFNTS - THE CENTRAL MEMORY SIZE FCR THE BETTIS VER
SICN MUST BE AT LEAST 64K ANC THERE MUST BE FOUR NCN-SYSTEM DISKS, 
EACH ON ITS CWN CHANNEL. THF 360 VERSION REQUIRES AT LEAST 4Q0K 
BYTES OF CORE AND MODEL 2314 OR 333'/ DISK PACKS. 
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12. PPOGRAMMING LANGUAGES USED - FORTRAN IV ANO ASCENT (6600), FORTRAN 
IV(H) ANO BAL (36'-) 

13. OPERATING SYSTE" OR MONITOR UNDER WHICH PROGRAM IS EXECUTEC -
SCOPE 3.0 (PETTIS REV.), SCOPE 3.1.6 (BtW 663*.), OS / 36:, (361.) , AND 
KFCNOS 2.0 (PCS 6600). 

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATICN CR RESTRICTIONS -
THE PEOUIREC SOFTWARE ENVIRONMENT IS DESCRIBED IN REFERENCE 5. 
IT INCLUDES ROUTINES FCR PRCGRAM LOADING, INPUT CONVFRSICN ANC 
PPCCESSING, STORAGE AND RETRIEVAL CF PERMANENT FILES, SCRATCH 
INPUT/OUTPUT, AND STORAGE ALLCCATICN. CALL REMARK IN SUPFCUTINE 
CASENN REFERS TO A 66 . •„ SYSTEM ROUTINE FOR DISPLAY CF MESSAGES ON 
THE OPERATOR SCOPE. CALL TICK REFERS TO A 6600 SYSTEM ROUTINE FOR 
LOGGING JOB TIME USED. SUBSTITUTE ROUTINES WILL PE RECUIRFD FCH 
USE HF THIS PROGRAM CN CTHER MACHINES. 

15. NAME AND ESTABLISHMENT OF AUTHORS -
660J W. P. CADWELL AND C. J. PFFIFER 

8ETIIS ATOMIC POWER LABORATORY 
WESTINGHCIISE ELECTRIC CCRPCRATICN 
P. C. BOX 7<= 
WEST MIFFLIN, PENNSYLVANIA 15122 

363 P. J. CREASY 
INTERNATIONAL BUSINESS MACHINES CCRFOPATICN 
2670 HANCVCP STREET 
PALC ALTC, CALIFCRNIA 9^,^04 

360 P. J. WAGNER AND A. W. BPCWN 
CQMPLTER 5CIFNCE BRANCH 
AEROJET NUCLEAR COMPANY 
P. 0. BOX 1845 * 
IDAHO FALLS, IDAHO 83401 

360 J. A. MCCLURE 
ENERGY INCORPORATED 
P. C. POX 736 
ICiAHl FALLS, IDAHO 834:i 

660J 3EW M. L. DECH AND R. W. MCCRANEY 
CCJNTRCL OATA CORPORATION 
G. P. POETSCHAT ANr G. L. RUSSELl 
POWER GENERATION DIVISION 
THE EABCCCK E WILCOX COMPANY 
P. C. BOX 1260 
LYNCHPUPG, VIRGINIA 24505 

6600 KRJNCS F. f. KNCX 
BOEING COMPUTER SERVICES, INC. 
P. C. PCX 24346 
S E A T T L E , WASHINGTON 9 B 1 2 4 
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16. "ATEPIAl AVAILABLE - RESTRl 
MAGNETIC TAPE IRAN 

SOURCE PICKS (BETTIS 6600-51,497 
AEROJET 360-38,268 

UPDATE FILES (BOEING UPDATE OLDPL 
UPDATE OLOPL OF BET 
6600-130 RECORDS, M 
6600-20 RECORDS) 

IBM 2314 LOAD MODULE (AEROJET PDS 
SAMPLP PROBLEMS (BETTIS 66C0-80 C 

BtW 6600-69 CARD 
AUXILIARY PROGRAMS (AEROJET BUFR 

POCC 148 CAPO 
CARCS, MISC EL 

FIUX FILFS (AFROJET 36C-137 BLOCK 
SAMPLE PROBLEM OUTPUT LISTINGS (B 

3 
REFERENCE REPORTS, WAPD-TM-67B, W 

ANCR-1061, NRTS MANUAL, 

CTED DISTRIBUTION 
SMITTAL (BETTIS 6600-3 TAPES 

bb.,.,-2 TAPES, AEPOJ 
TAPE, ECS 6600-1 TA 
CARDS, BtW 660C-27, 
CARDS) 
OF PCC7 6600-23P R 

TIS ENVIRONMENTAL P 
ODIFY CPL OF PCC.ME 

PDQTPNMT 36C-ie56 
AROS, AEROJET '60-7 
S) 
246 CAPDS, PDODI 41 
S, POOR 107 CARDS, 
LANEOUS 3135 CAPES) 
S) 
ETTIS 6600-36 PACES 
6j-e9 PAGES) 
APD-TM-668, WAFC-TM 
AND NOTES 

BCW 
ET 360-1 
PE) 
.̂1,6 CARDS, 

ECORDS, 
OUT I NFS 
N,CATL 1ST 

BLCCKS) 
61 CARDS, 

CARDS, 
POCTL 53 

, AEROJET 

-947(L), 

17. CATEGORY 
KEYWORDS DEPLETION, DIFFUSION EQUATICNS, l-DI MENSICNAL, SLABS, 

CYLINDERS, SPHERES, 2-DI MENS IONAL, HEXAGONAL, X-Y, P-Z, 
2-OIMENSIONAL, X-Y-Z, SYNTHESIS, FEW-GPCUP, SEARCHES, 
HARMONY CODES, UPD CODES, BUFR CODES, PDCDI CCCES, FOOD 
CODES, POOR CODES, POQTL CODES 
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15. 

16. 

17. 

NAME AND ESTABLISHMENT OF AUTHOR(SI (CONTINUED) 
GULH GENERAL ATOMIC INCCPPORATEC 
P. C. BOX 60P 
SAN CIEGC, CALIFORNIA 92112 

6600 AUTHOR 
D. W. ORAWPAUGH 
WtSTINGHCUSE ELECTRIC CrPPOPATICN 
ASTRCNUCLEAP LABCPATCRV 
POX 1C864 
PITTSBURGH, PENNSYLVANIA 15236 

MATERIAL AVAILAHLF - MAGNETIC TAPE TRANSMITTAL (4 TAFfS) 
SOURCE DECKS (GGC4 llJP-11,567 CAPDS, WTFG 1646 C^RDS, MAKE 

IL.33 CARCS, MST 463 CARDS, PRINT 769 CARDS, MIXER 
500 CAPDS, MGr3 251 CAPDS, SPRINT 334 CARCS, 
COMEIN 479 CARDS, DOR 927 CARDS, CCC4 6600-
11,51.4 CARDS) 

SAMPLE PPOPLEMS (GGC4 1108-38 CAECS, 6600-3P CAPES) 
FAST DATA TAPE (6J NUCLIDES - TAPE 2 - 1138-277; BINARY 

RECORDS, 6600-1703 BINARY RECCPES) 
FAST OATA TAPE (151 NUCLIDES - TAPE 3 - 1108-7362 PINAPY 

RECCPOS, 66J}-4436 BINARY FECCPCS) 
THERMAL DATA TAPE (222 NUCLIDES - TAPE 4 - 11C8-2E54 BINARY 

RECORDS, 6600-1539 BINARY FECOPDS) 
PFFEPENCE REPORTS AND NOTES 

CATEGORY - B 
KEYWORDS - MULTIGROUP CROSS SECTIONS, AVERAGES, FAST, THEfMAL, 

SPECTRA, DOPPLEP P R O A O E M N G , F A M C C F F C O P P F C T I O N , ANGU
LAR niSTPIBUTICN, RESONANCE PARAMETERS, MAKE CODES, 
MST CODES, PRINT CODES, MIXER CCOES, WTFG COOES, MGT3 
COOES, SPRINT CCDES, COMBIN CODES, OOP CCCES 
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1. NAME OR DESIGNATION OF PROGRAM - LI0N4 

2. COMPUTER FOR WHICH PPCGRAM IS DESIGNED ANO OTHERS UFCN WHICH 
IT IS OPERABLE - CDC661:, J, 760 J, UNIVACllOB 

4 IS A COMPUTER PROGRAM 
NSIONAL TRANSIENT AND 
REACTCR AND REACTCR 

CR THERMAL-STRUCTURAL 
TECHNIQUES WITH FIRST-
IS CAPABLE CF HANCLING 

3. DESCRIPTION CF PROBLEM OR FUNCTION - LION 
FOR CALCULATING ONE-, TWO-, OR THREE-DIME 
STEAPY-STATE TEMPERATURE DISTRIBUTIONS IN 
PLANT COMPONENTS. IT IS USED PRIMARILY F 
ANALYSES. IT UTILIZES FINITE DIFFERENCE 
ORDER FORWARD DIFFERENCE INTEGRATION AND 
A WIDE VARIETY OE BOUNCING CONDITIONS. 

HEAT TRANSFER SITUATIONS ACCOMMODATED INCLUDE FORCED ANC FREE 
CONVECTION IN BOTH REDUCEC AND FULLY-AUTOMATED TEMPERATURE DEPEN
DENT FORMS. COOLANT FLCW EFFECTS, A LIMITED THERMAL RADIATION 
CAPABILITY, A STATIONARY OR STAGNANT FLUID GAP, A DUAL DEPENDENCY 
(TEMPERATURE DIFFERENCE AND TEMPERATURE LEVEL) HEAT TRANSFER, AN 
ALTERNATIVE HEAT TRANSFER MODE COMPARISON AND SELECTION FACILITY 
COMBINED WITH HEAT FLUX DIRFCTICN SENSOR, ANC ANY FORM OF T IME-
DEPENDFNT BOUNDARY TEMPERATURES. THE PRCGPAM, WHICH HANDLES TIME 
AND SPACE DEPENDENT INTERNAL HEAT GENERATION, CAN ALSO PROVIDE 
TEMPFP4TURE OEPENCbNT MATERIAL PPOPERTIFS WITH LIMITED NON-1 SO-
TROPIC PROPERTIES. USER-CPlENTEO CAPABILITIES AVAILABLE INCLUDE 
TEMPERATURE MEANS WITH VARIOUS WEIGHTINGS AND A COMPLETE HEAT FLOW 
RATE SURVEILLANCE SYSTEM. 

METHOD CF SriLUTION - THE MODELING IS BASED ON THE CCNCfcPT CF NODAL 
"CINTS CONNECTED BY ONE-DIMENSIONAL THERMAL CCNCUCTANCE ECUATIONS 
IN AS MANY AS SIX DIRECTIONS SIMULTANEOUSLY. THE EXFIICIT, CR 
FIRST FORWARD DIFFERENCE MFTHCD. IS THEN USED TO DETAIN THE Sr;LU-
TICNS TO THESE EOUAIICNS FCP THE THREF-DI MENS ICNAl FIELD. THE 
TEMPERATURE CHANGE FOR A SURFACE NODE IS CALCULATED EY APPLYING 
THE OHM'S LAW ANALOGY FOR HEAT FLCW TO A NODE WITH NC CAPACITANCE. 

RESTRICTIONS ON THE CCMPLEXITY CF THE P R O P L E M - CYNAMIC ALLOCATION 
ll*Dl + 26*02 + 20*D5 + 3*D4 + 17*D5 + 3*D6 • SI + S2 + S3 + S4 
LESS THAN OP EQUAL TC 245C, 

VARIAC(LE NUMBER OE EXTER^•AL CONNECTIONS (01) 
VARIABLE MU"RER OF INTERNAL NODES (D2) 
VARIABLE NUMBER OF SURFACE NODt S (D3) 
VARIABLE NUMBER OF PUUNDAPY NODES (D41 
VARIABLE NUMBER CF COOLANT NODES (05) 
VARIABLE NUMBER OF INTERFACE NODES (06) 
S1=STQRACE FOR TEMPERATURE MEANS AND DIFFERENCES 
S2=ST0RACF FOR HEAT FLOW SUBROUTINE 
S3=STnRAGE FOR CONVECTIVE HEAT TRANSFER CALCULATICN 
S4=ST0RAGE FOP VARIABLE LIPRAPIES 

USING INCREASED NODAL CAPABILITY FEATURE WITH ADMITTANCE MATRIX IN 
ECS THIS ALGORITHM BFCCMES--
11*01 • 10*r2 • 4*D3 • 3*D4 • 17*05 + 3*D6 • SI • S2 + S3 • S4 

15 MATERIALS 
7»P2 INTfPNM CINNECTICNS 
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5. RESTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM (CCNTINUEO) 
12 COOLANT CHANNELS (EACH WITH 4 SICES MAXIMUM) 
77 PRINTOUTS 
7 INTERNAL CONNECTICNS PER INTERNAL NCOE 
6 SURFACE CONNECTIONS PER SURFACE NCCE 
6 TYPES OF TEMPERATURE MEANS ANO DIFFERENCES SETS 
10 GRAPHS (CCC6600.7600 ONLY) 
12 CURVES PER GRAPH (CDC6600.7600 ONLY) 
17 TYPES OF QUANTITIES GRAPHABLE (CDC660C,760C ONLY) 
4 SUP-COOLED NUCLEATE BCILING REGIONS 
5 TYPES OF HEAT FLOW RATE SETS 

6. TYPICAL RUNNING TIME - THE PUNNING TIME CN THE CCCt6C0 IS STRONGLY 
DEPENDENT ON THE NUMBER CF NODES, THEIR RELATIVE ANC ABSCLLTE 
SIZE, AND THE TIME RANGE CCNSIDEPPO. THE SAMPLE PROBLEM EXECUTES 
IN ONLY A FEW SECONDS CN THE CDC66jO. EXECUTION OF THE UMVAClluB 
SAMPLE PROBLEM REQUIRES 5 SECONDS. 

7. UNUSUAL FEATURES OF THE PROGRAM - SUflCOCLED NUCLEATE BOILING MAY 
BE CONSIDERFD. HOWEVER, THIS CONSIDERATION IS LIMITEC TO WATER. 

8. RELATED ANO AUXILIARY PROGRAMS - SUPPORT PROGRAMS INCLUDE THF PII 
SERIES CF PPEPROCFSSORS FCP SELECTED GEOMETRIES, THE GRAPL 
GRADIENT PLOTTER, HCAL2, WHICH EVALUATES HEAT TRANSFER COEFEI-
CIENT ECUATIONS FOK SELECTED CONOITICNS, AND CONLI, WHICH RENUM
BERS INPUT CATA AND INSERTS SPARE NODE NUMBERS CF 3 CIFFEPENT 
KINDS TC PERMIT CCNSOLlOATION DF GEOMETRY INPUT FOP ENTRY INTO A 
LARGE PROBLEM. LION SUPERCEDES EARLKR IPM704 ANC PHILCO 2000 
PROGRAMS CALLEC TIGER. LION USES THE PLPTTING ROUTINES U 
KAPLPLOT (ACC ABSTRACT 496). 

9. STATUS - ABSTRACT FIRST DISTRIBUTED DFCEMPER 1967. 
CDC6600 VERSION SUBMITTED OCTOBEF 1967, REFLACE(J PY FIRST 

REVISION AUGUSl 1968, REPLACED BY SFCCNC REVISION 
JANUARY 1970, REPLACED BY LI0N4 JULY l':73, PLETTING 
ROUTINES PFPLACED SEPTEMBER 1974. 

UNIVACUOe VERSICN SUBMITTED JUNE 1971. 

.0. REFERENCES - J. R. SCHMID, G. L. LECHLITER, AND W. W. FISCHER, 
LION TEMPERATURE DI bT R IBUT I f'NS FCR ARBITRARY SHAPES AND CC»PLI-
CATEO BOUNDARY CONDITIONS, KAPL-M-6532, JULY 27, l<;£t. 

W. W. FISCHER, LION TALES A USERS MANUAL FOP THE LION 
THFRMAL-STRLCTURAL EVALUATION CODE, KAPL-M-6533, JLLY 31, 1967. 

F. J. BINNEY, ADDITIONS TO I ION CCDE, KAPL NOTE, 
SEPTEMBER 30, 1969. 

E. J. BINNEY, ADDITIONS TO LION CCCE EFFECTIVE WITH 
SEPTEMBER 1970 VERSICN, KAPL NOTE, SEPTEMBER 22, 1971. 

W. W. FISCHER AND M. N. GOLDSMITH, GRAFL A GRADIENT 
PLOTTER FOP LION, KAPl-M-7164(L), OCTOBER 13, 1Q70. 

E. J. PINNEY, ADCITICNS TC LION CCDE EFFECTIVE WITH 
THF DECEMBER 1970 VERSION, KAPL NOTE, CECEMBEP IE, 1970. 

E. J. bINNEY, ADDITIONS TO THE LICN CCOE EFFECTIVE 
FEBRUARY 26, 1971, KAPL NOTE, FEBRUARY 26, 1971. 
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10. REFERENCES (CONTINUED) ,^.-rTT.,c 
E. J. BINNEY, MODIFICATION TO THE LION CODE EFFECTIVE 

MARCH 31, 1971, KAPL NOTE, APRIL 8, 1971. 
E. J. BINNEY, HEAT BALANCE CAPABILITY IN LION, KAPL 

NOTE, APRIL 30, 1971. 

E. J. BINNEY, ADDITIONS TO THE LICN CCDE EFFECTIVE 
FEBRUARY 29, 1972, KAPL NOTE, FEBRUARY 29, 1972. 

E. J. BINNEY, H O N NEWSLETTER NG. 1, KAFL NOTE, 
JUNE 5, 1972. 

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

M. N. GOLDSMITH ANC W. W. FISCHER, THE FLI--SERIES OF 
PREPROCESSORS FOR THE LION CCDE, KAPl-M-7289(L), JLLY 6, 1972. 

JPARAM SYSTEMS PROGRAMMING INFORMAL PRCGRAM CESCRIP-
TICN, EXCERPT FROM USERS GUIDE TO CDC SYSTEMS AT KAPl, JULY 27, 
1972. 

W. W, FISCHER, CONVECTIVE HEAT TRANSFER COEFFICIENT 
CALCULATIONAL SYSTEM FCR LION, KAPL-M-73C1(L), DECEMBER 18, 1972. 

KAPL INTERNAL CALCOMP SUBROUTINES, KAFL NOTE, 
MARCH 31, 1971. 

11. MACHINE REQUIREMENTS - THE PLOTTER ROUTINE APPLE IS LSED TC PRO
DUCE THE INPUT REQUIRED BY THE ASSOCIATED CALCOMP PLOTTER FOR 
GRAPHICAL OUTPUT. 

12. PROGRAMMING LANGUAGES USED - FORTRAN IV AND ASCENT (CCC6600,76C0), 
FORTRAN IV (UNIVACllOe) 

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTEC -
SCOPE (0006600,7600) ANOEXECB (UNIVACllOB). 

14. ANY OTHER PPCGPAMMING CR OPERATING INECRMATION OR RESTRICTIONS -
DATA SAVING CN TAPE ANC OPTIONS TO PROVIDE PLCTTING CF A VARIETY 
OF PARAMETERS VERSUS TIME ARE INCLUDED IN LICN4. BECAUSE CF THE 
LARGE SIZE CF II0N4, IT WAS NECESSARY TC SEGMENT THE PROGRAM. T 
UNIVAC1108 CON VERSION IS BASED ON THE JANUARY 1970 VERSICN ANC 
DOES NOT INCLUDE THE ACOEC FEATURES CF THE RECENT KAPL EDITION NOB 
ODES IT INCLUDE A PLOTTING CAPABILITY. 

15. NAME AND ESTABLISHMENT OF AUTHORS -
6600,7600 E. J. BINNEY 

KNOLLS ATOMIC POWER LABORATORY 
GENERAL ELECTRIC COMPANY 
BOX 1072 
SCHENECTADY, NEW VCRK 12301 

1108 DARRELL BARTKOWSKI 
CHI CCRPCPATION 
11000 CEDAP AVENUE 
CLEVELAND, OHIO 44106 

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

HE 
NC 
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16. MATERIAL AVAILABLE (CCNTINUEO 
SOURCE DECKS (6600-6568 CAPOS, llOP-2447 CARCS) 
SAMPLE PFCBLFMS {bbt. j-lb\ CAPDS, ine-156 CARCS) 
SAMPLE PROBLEM OUTPUT (6600-33 PAGES, 1108-22 PAGES) 
REFERENCE REPORTS, NEWSLETTERS, ANO NOTES 

17. CATEGORY - H 
KEYWORDS - TEMPERATURI DISTRIBUTION, FLUID FLCW, THERMAL, 3-DIMEN-

SICNAl , HEAT TRANSFER, LIQUIDS, VAPORS, TIGER CCDES 
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NAME OR DESIGNATION CF PRCGPAM SAFE-CREEP 

COMPUTER FOR WHICH PRLGRAM IS DESIGNED AND OTHERS UPON WHICH 
TT IS OPEPABLE - UMVACll.jfl 

PESCPIPTION CE PROBLEM OR FUNCTION - SAFE-CREEP PEFFCRMS A VISCQ-
FLASTIC ANALYSIS OF PLANE CP AXISYMMETRK COMPOSITE CONCRETE 
STRUCTURES WITH AGE- AND TEMPERATURE-DEPENDENT CREEP DATA. 

METHOD CF SCLUTICN - THE PROGRAM USES THE FINITE ELEMENT METHOD 
WHICH REDUCES THF PROBLEM TO THE SOLUTICN OF A SYSTEN OF CCUPLEC 
INTEGRAL EQUATIONS. THt METHOD OF SCLUTICN IS ITERATIVE CN THE 
SPACE V«RIAELE ANC UTILIZES THE TRAPEZOIDAL PULE INTEGRATION FCP 
THE TIME VAPIAPLF. 

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PROPLEM - MAXIMA OF -
353 NODES 
750 FLEMfNTS 
60 TIME INCREMENTS 

6. TYPICAL RUNNING TIME - y. MINUTES ARE REQUIRED FCR A FULL-CAPAC ITY 
PRCOI FM. 

7. UNLJSUAL FEATURES CF TEE PPCGRAM -

8. REL.'.TE') AND AUXILIARY PROGRAMS - GkDWRK (ACC A P S T R A C T 296), 
SAFF-PCRS (ACC ABSTPACI 25,.), SAFE-PLANE (ACC APSTRACT 252), 
SAFE-SHELL (ACC ABSTRACT ?5?l 

9. STATUS - ABSTRACT FIRST OISTRIBUTEO DECEMBER 1967. 
UNIVACIICE VtRSICN SUHMITTFC OCTOBER 1967. 

PEFFRC.^jCES - Y. PASHIC AND W. ROCKENHAUSE R, PRESSURE VESSEL ANALY
SIS BY FINITE ELEMENT TFCHMCUE, GA-7813, 1967. 

R. P. BRCkiN, PROPERTIES CE CONCRETE IN REACTOR VE<;-
SFIS, PAPER Nb. 13, CLNFERENCE ON PRESTRESSEC CUNCRETE PRESSURE 
VESSELS, LONDON, MARCH 13-17, 1967. 

F. J. OE A^klACA ANO Y. R. RASHIC, SAFE-CREEP, A COM
PUTER PROGRAM HOP THE VISCOEI ASTIC ANALYSIS OE AXISYMMETRIC AND 
"LA'F rrMCPFTF STRUCTURES, A USFRS MANUAL, G A - 8 1 H , JULY 31, 1967. 

MACHINE RFCLIREMFNTS - o5K MEMORY AND 13 TAPES 

PFCORAWMING LANGUAGE LS^n - FORTRAN IV 

nPEFATING SYSTEM PK MLNITCP INDER WHICH PRCGPAM IS EXECUTEC -

Ary OTHfP PfUGPAMMINC CR CPfRATING INFORMATION OR RESTRICTIONS -
CALL TICKER PEFFPS TO AN I I OP SYSTEM ROUTINE FOR LOGGING JOB TIME 
USED. A SUPSTITUTb RCLTINF WILL RE REOUTPED FOR USE OE THIS PRO-
OFAM CN ANOTHER MACHINE. 
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1 0 . PEFEPENCES ( C O N T I N U E D ) 
NOTES ON TSN FOP THE IB" S/360, AI N O T E . 
P. A. BLAINE, ATCMICS INTERNATIONAL ENVIRONMENT 

REPORT, MAY 1967. 
W. W. ENGLE, JR., A USERS MANUAL FOR ANISN, A CNE-

DIMFNSIONAL CISCRETE CPDINATFS TRANSPORT CODE WITH ANISOTROPIC 
SCATTERING, K-1693, M A O C H 3 0 , 1967. 

M. A. ROIING AND W. A. RHOADFS, A M S N / C T E II, CONVER
SION TO IBM S Y S T E M / 3 6 0 , A I-6t-MrMC-171, APRIL 19t7. 

J. F. JACKSON, W. A. RHCACCS, AND L. I. MOSS, ANALY
SIS OF SNAPTPAN-1 AND -2 REACTOR KINETICS EXPERIMENTS, NAA-SR-
11850, JUNE 26, 1967. 

B. G. CARLSON AND K. 0. LATHROP, TRANSECRT THEORY -
THE METHOD CF DISCRETt ORDINATES, L A>'S-3251-MS, CCTCEER 22, 1°65. 

11. MACHINF REQUIREMENTS - 32K IBM7,9/i CR I8M36J, MCICEI 5-H LP LARGER 

12. PROGRAMMING LANGUAGES USED - FOPTRA', IV AND MAP ( 1 1 * 7 0 9 4 ) , 
FORTRAN IV (IBM36jl 

13. OPFRATIfG SYSTEM OR M C M T O R UNDER WHICH PPCGRAM IS EXECUTED -
DIP III (IHM7094) OR CS/36- ( I 8 M 3 6 . ) . 

14. ANY CTHER PHOGRAMMINC UR CPLPATING INFORMATICN C'O RESTRICTIONS -
TSN US'S THE AICRT3-3 POUTU.'F (P^FFRENCE 21 AND THE NAA SC - 4 . 2 , 
PACKAGF AVAILABLE THPCLGH -

UAICt LIEPARIAN 
C/C STRCMFFRG-CARL<:CN 
P. 0. FOX 2 449 
SAN DIEGC, CALIFORNIA 

THE USfR CAN DELETE THE CRT FEATURE BY SUPPLYING OUFMY SUPPUU-
TINFS. , 

15. NAM( AND ESTABLISHMENT OF AUTHOR -
W. A. RHCA( ES 
NUCLEAR ANAl YS IS UN I T 
ENGINEERING ANALYSIS GROUP 
ATOMICS INTERNATIONAL 
P. 0 . BOX 30= 
CANICA PARK, C A L I F C P N I A - /13C4 

1 6 . M A I F P I i l AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DFCKS ( 7 0 = 4 - 2 0 5 8 CARDS, 3 f C - 1 9 0 ' . CARDS) 
5AMr>lr P R f P l E M S ( 7 0 9 4 - 6 2 C 4 P C S , 3 6 0 - 6 2 CAKCS) 
REFCFENCI REt 'ORT, N A A - S R - M C M ^ - I 2 3 1 « , F N V I O C N M E N T REPORT, 

AND AI NCTE 

1 7 . CATFGCRY - F 
KEYWORDS - 2 - G R O O P , SN " E T H C - , S P A C E - T I M F K I N E T I C S , TEMPERATURE 

C O E F F I C I E N T S , FUELS E X P A N S I O N , FEEC»ACK, C R f P H S , 1 - C I -
M F N S I O N A L , SNAP REACTORS, AN ISN COOES 
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1. NAME OP DESIGNATION CE PROGRAM - GAKIN2 

2. CCMPurrR FOE WHICH PRCGRAM IS DESIGNED AND OTHERS UFCN WHICH 

IT IS UPFRAPLE - IBM37. 

3 OESCRI^TION OF PPORLEM OF FUNCTION - GAKIN2 SOLVES THE TIME-
PfPf^^^^^T M L L T I G R C U P N E U T R O N C I E F U S I O N E Q U A T I O N S IN CNE SPACE 

DIMENSION. 

I. MFTHOO OE SOLUTION - THF SPACE DIMENSION IS TREATED LSING THE CQN-
VENT PNAL FINITE CIEFERENCF APPROXIMATION. TIME INTFGPATION IS 
ACrOMPiISH^D USING AN EXPONENTIAL TRANSFORMATION AND SEMI-IMPLICIT 
DIFFER'^NCING, THE RESULTING EQUATIONS ARE SOLVFC EY FIRST PRE-
riCTING THE FREQUENCY FOR THE TIME TRANSFORMATION ANC THEN COP-
RECTINC THE SOLUTION BY SOLVING THE FULL SET CF EQUATIONS, 

5 FESTRICTIONS ON THE CCMPLEXITY CF THE PROBLEM - VARIABLE DIMEN
SIONING PERMITS ACCOMMODATION OF ANY NUMBER OF ENERGY GROUPS, 
SPACE POINTS. AND MATERIAL REGIONS. WITHIN THE LIMITS OF STORAGE 
AVAILABLE. THF NUMBER OF DELAYED NEUTRON GROUPS IS LIMITED TO 6. 
THE NUMBER OF PYTES CE CORE STORAGE CAN PE APPROXIMATED BY 

9G • G(G+1) < 26R 
4PG + 2N • 50) 

ICO.000 •• 8(P(G*D) • 2GD 
+ 19PG • RG**2 • U P 

WHERE 
P IS THE NUMBER OF PFGICNS, 
G IS THE NUMBER OF NEUTRCN GROUPS, 
r. IS THF NUMBER OF DELAYED GROUPS, 
P 15 THE NUMBER OF SPACE POINTS, ANO 
N IS THE NUMBER OF TEST POINTS FOR TESTING CONVERGENCE AND 

PREDICTING TRANSFCRMATICN FREQUENCIES (RECOMMENCED VALUE IS 
ONE OR TWO TIMES THE NUMBER OF MATERIAL REGIONS, R ) . 

6. TYPICAL RUNNING TIME - COMPUTATION TIME PER PROBLEM TIME-STEP IS 
ROUGHLY APPPCXTMATED PY 12 * 10**(-4)) * (P(G • .3D)), WHERE P, 
G, AND D ARE DEFINED AS IN 5 ABOVE. 

UNUSUAL FEATURES CF THE PROGRAM 
LARGE NUMBER CF NFUTPCN GROUPS. 

&AKIN2 PERMITS AN ARBITRARILY 

8. RELATED AND AUXILIARY PROGRAMS - GAKIN2 IS A REVISION OF THE ORI
GINAL GAKIN CODE WITH IMPRCVEC TEMPORAL TREATMENT. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED JUNE 1968. 
UNIVACllOB VERSICN OF GAKIN SUBMITTED NOVEMBER 1967, 

DELETED DECEMBER 1974. 
IBM370 VERSICN OF GAKIN2 SUBMITTED DECEMBER 1974, SAMPLE 

PROBLEMS EXECUTED BY ACC. 

10. REFERENCES - J. H. MASON ANO K. F. HANSEN, GAKIN II, A ONE-
DIMENSIONAL MULTIGROUP DIFFUSION THECRY REACTOR KINETICS CODE, 
MITNE-151, AUGUST 1973. 

K. F. HANSEN AND S. P. JOHNSON, GAKIN, A CNE-DIMEN-
SIONAL MULTIGROUP KINETICS CODE, GAMD-7543, AUGUST 1967. 
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11. MACHINE REOUIPEMENTS - 1S4K BYTES OE CORE CN AN 10^37 /165 

12. PRCGPAMMINC LANGUAGE LStU - FCRTRAN IV 

13. OPLPATING SYSTEM C K MCNITCR UN.OFR WHICH PROGRAM IS EXFCUTED -
OS/37C. 

14. ANY OTHER PRCGRAMMING CR OPERATING INFORMATION CP RESTRICTIONS -

15. NAME AND ESTABLISHMENT CF 4UTHCRS -
JOHN H. MASON, NW12-216 
KENT F. HANSEN, 24-102 
NUCLEAR ENGINEERING DEPARTMENT 
MASSACHUSETTS INSTITUTE OF TECHNCICGY 
CAMBRIDGE, MASSACHUSETTS 02139 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (2563 CARDS) 
SAMPLE PFCBLFMS (122 CAPDS) 
REFERENCE RFPQRT, MlTNE-151 

17. CATEGORY 
KEYWORDS 1-DTMFNSIONAL, NEUTRON DIFFUSION EQUATIONS, MULTI-

GROUPS, SLABS, CYLINOEPS, SPHERES, GAKIN CCCES 
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1. NAME OR DESIGNATION OF PROGRAM - BURNUP 

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTHERS UFCN WHICH 
IT IS OPERAPlE - CE635 

3. PESCRIPTICN OE PROBLEM OR FUNCTION - BURNUP CORRELATES HEAVY ELE
MENT ISOTOPIC ANALYSIS WITH FISSION PRODUCT NEODYMIUM, URANIUM, 
AND PLUTONIUM 0TNCENTPATICNS IN AN IRPACIATEC URANIUM FUEL FOR 
CALCULATICN OF BURNUP (ATOM PER CENT FISSICN AND MWD/MT). 
KEACTOR PARAMETFPS, INCLUDING EFFECTIVE NEUTRCN ABSORPTION CROSS 
SECTIONS FOP ALL URANIUM ANC PLUTONIUM ISOTOPES, CAPTURE-TC-FIS-
SION R.\TICS FOR U235, PU23a, AND PU241, A TWC-GROUP DESCRIPTION OF 
THE NEUTRCN SPECTRUM, THE AVERAGE NEUTRON TEMPERATURE, THE PFACTfiP 
FAST FISSION FACTOR, ANC THE DISTRIBUTION OE THE SOURCES OF FIS
SICN AMCNG THE FISSIONABLE NUCLIDES ARE COMPUTED FPCM THE EXPERI
MENTAL DATA OBTAINED FRUM THF MASS SPECTROMETRIC ANALYSIS CF 
URANIUM, PLI.TCNUIM, AND NEODYMIUM. 

4. METHOD CF SCIUTION - AN ITERSTIVF PROCESS IS UTILIZED WHEREBY A 
COPPECTION FCR TRACES CF URANIUM CONTAMINATION AS WELL AS CORREC-
TICNS BASED CN EXPOSURE AND DECAY FACTORS ARE OBTAINED ON AN INI
TIAL PASS THROUGH THE CATA. THE LAST ITERATION USING THE CORREC
TIONS OBTAINED GIVES A FINAL VALUE FOR THE CAlGUI AT ICNS. 

5. RESTRICTIONS ON THE CCMPLEXITY CF THF PROBLEM - A MAXIMUM CF 5C 
SAMPLES CAN PE RUN IN ANY ONE CASE. ALTHOUGH A SINGLE SAPPLE CAN 
BE PROCESSED, THF AVERAGING FROCECUPES FOR NUCLEAR CCNSTANTS ARE 
MOST EFFECTIVE WHEN 5 TO 5ij SAMPLES FROM THE SAME FUEL LOAD APE 
POOLED IN A SINGLE CASE. 

6. TYPICAL RUNNING TIME - 2 TC 3 SECONDS PER SAMPLE APE REQUIRED'. 

7. UNUSUAL FFATLRES CF THE PRCCRAM -

H. RFLATFD ANO AUXILIARY FkCGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED JUNE 1968. 
GE635 VFRSION SUBMITTED DECEMBER 1967. 

IJ. REEFRENCES - B. F. RIDER ANC C. P. PUIZ, DETERMINATION OE ATOM 
PERCENT FISSION IN URANIUM FUEL, PROGRESS IN NUCLEAR ENERGY SERIES 
IX, ANALYTICAL CHEMISTRY 3, PART 2, C. E. CRCIITHAMEL, ED., PER-
GAMCN PRFSS, 1C62. 

B. F. RICE", J. PAUL P L T E R S C N , JR., J. L, JAECH, 
C. P. ruIZ ftNC E. R. SMITH, ACCURATF NUCIFAR BURNUF ANALYSIS XV, 
GEAn-4T50, SEPTEMBER 1^65. 

P. F. RIDER, C. P. RUIZ, J. F, PETERSEN, JR., AND 
F. P. SMITH, RURNUP, A FORTRAN IV CODE FCR CCMPIITING U ANC PU FUEL 
RURNUP FROM U, PU, A^r ND MASS S PEC T PCME T P 10 ME A "iUP EM ENT S , GEAP-
0355, OCTCBFP il, 1967. 
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1. NAME OR DESIGNATION CF PRCGRAM - GANDY3 

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED ANC OTHERS LFCN WHICH 
IT IS CPERABIE - UMVACllCR 

3. DESCRTPTiriN CF PROBLEM OR FUNCTION - GANDY3 EVALUATES TEMPERATURE-
DEPENDENT FFFECTIVE NEUTRCN CAPTURE, FISSICN. ANL SCATTEPING CROSS 
SECTIONS IN THE UNRESCLVEC RESONANCE REGION FROM AVERAGE RESONANCE 
PARAMETERS. 

4. METHOD CF SCLUTION - EFFECTIVE CROSS SECTIONS ARF EVALUATFC AT 
SPFCIFIEO ENERGIES ANC TEMPERATURES USING THE NAPPCW RESONANCE 
APPROXIMATION AND ASSUMING ISOLATED RESONANCES. OESCNANCE CROSS 
SECTIONS ARE TREATED CN A STATISTICAL BASIS, USING CHI-SQUARED 
DISTRIBUTIONS FOR THE PARTIAL WIDTHS. THE LINE SHAPE FUNCTIONS, 
PSI AND CHI, ARE EVALUATED IN A SUBROUTINE WRITTEN EY NALIPCEF 
WHICH IS BASED UPON A MFTHCD DEVELOPED BY AD(EP AND NALIBOFF (SEE 
RFFEPENCE 3 ) . THE STATISTICAL AVERAGING IS CAPRItr CliT USING A 
QUAPRATURE SCHEME INTRODUCED IN THE RAPTURE CODE (ACC ABSTRACT 
1761 . 

5. RESTRICTIONS ON THE CCMPLEXITY CF THE PROPLEM - CANCY3 WILL HANDLE 
AS MANY TEMPERATURES AS DESIRED FOR A MAXIMU" CF ICC ENERGY 
POINTS. CONSIOFPATILN IS GIVEN TC NFUTRON ORPITAI ANGULAR MOMENTA 
TL ROUGH O-WAVE (1 = 2 ) . 

6. TYPICAL RUNNING TIME - FOR PU-239 WITH L=. AND 1, THf DENCMINATCR 
FVAIUATED, ANC THE EXACT INTERFERENCE SCATTEPING O F T U N SELECTED, 
THE APPROXIMATF RUNNING TIME IS 2 SECCNPS FOR ONE ENERGY PCINT. 
NCN-EISSIONAPLE NUCLIDES, WHICH RFCUIRF STATISTICAL AVERAGING ONLY 
FOR THE NFUTPCT WIDTH C I SIR I BUT I ON , A^E AN ORDER OF MAGNITUDE 
CASTER FOR THE SAME DECR'.T CF APPROX I MAT I CN. FCP PFACTOR DESIGN 
CALCULATIONS IN WHICH LNRESCLVED RESONANCE CROSS SECTIONS APE 
EVALUATFO AT CNF-CUAPTEP LETHARGY INTERVALS. THF EFFECTIVE CROSS 
SECTIONS IN THF UNRFSCLVFC RESONANCE REGION FCR U-23F, PU-239, 
PU-240, PU-241, AND PU-242 APE FvALUAC^D PY GANCY3 AS IMPLEMENTED 
IN T"F GGC5 COPE IN APF iJOX I M A T E L Y 45 SECCNPS. 

7. UNUSUAL FEATURES OF THE PROGRAM - GANDY3 INCCPPrFATES THE FOLLIW-
ING FEATURES WHICH DISTINCUISH THE PRESENT TREATMENT FROM EARLIER 
UNRESOLVEC RESONANCE CAICUIATIONS -

lA) COMPUTATION OF THE UNRESOLVED PESCNANCE SC«TTEP|NC CROSS 
SECTION AS WEIL AS THE CAPTURE A M FISSICN CROSS SFCTICNS. 
CONSIPERATICiN OE S-, P-, AND D-WAVF (L = J,1, AND ?) NEUTRON 
ORBITAL ANGULAR MPMFNTA. 
CONSIPfRATIuN CF ARBITRARY HALF-INTEGER VALUES OF THE TAR
GET SPIN TN ACCITICN TO I=J. 
CALCULATICN OE THE FISSICN CROSS SECTIONS FCF CHI-SCUARED 
FISSION WIDTH DISTRIBUTIONS WITH ONE, TWO, THREE, CR FOUR 
DEGREES CF FREEDOM. 
CONSIDERATION OF I N T E R F P R F N C F SCATTERING. 
INCLUSI3N OF THf C E N C M I N A T C R IN THF CAICLLATICN OF THE 

(8) 

(C) 

(D) 

(E) 
(F) 
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„ . T,.c DOCCPAM (CCNTINUEO 

'^ ' i S i r o R ^ C I N A l VEPSION CF CANDY. , , , p , , , , „ , , , , 

'^ ' ' I K V ' T ' E DIFFERENCES B E T W E E N CROSS SECTION CALCULA-

' r ^ ^ i S i S r T H T E N D J / B ' E O p J u ' c C N V E N T I O N S WITH RESPECT TO 

' " Z l c ^ m l u i l CE THE REDUCED NEUTRCN WAVE . ENGTH ANC THE 

NEUTRON PENtTPAal l lT IES. 

..,„ . . .v i i iABv cnnFS - GANDY3 IS AN EXTENSION OF THE GANOY 
'• ^ ^ ^ r - H , V , " t THE RAPTURE CODE. GANCY3 IS I N C O P P C -

A D ? TH GA 02 ML GEE2 PCRTICNS OF THE GULF GENERAL ATOMIC 
F*ST CRCSS SFCTION PACKAGE, GAF/GAR/GAND (ACC ABSTRACT 5 9 6 ) AND I N 
THF FAST SECTION CF THE GGC5 CODE. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED MARCH 1 9 6 9 . 
UNIV4C1108 VERSICN CF GANOY SUBMITTED JUNE 1 9 6 8 , REPLACED 

BY GAN0Y3 APRIL 1974. 

10. REFERENCES - D. P. MATHEWS AND P. K. KOCH, GANDY3, A COMPUTER PRO
GRAM FOR THE EVAIUATICN OF EFFECTIVE CRCSS SFCTICNS I N THE UNRE-
SCIVED RESONANCE REGION, GA-A12826, JANUARY 1 9 7 4 . 

S. C. COHEN AND P. K. KOCH, GANOY. A COMPUTER PROGRAM 
FOP THE EVALUATION OF EFFECTIVE CROSS SECTIONS IN THE UNRESOLVED 
RESONANCE REGION, GA-efl03, MAY 1967 . 

F. T. ADLER ANO Y. 0 . NALIBOFF, A DIRECT METHOD FCR 
THE EVALUATION OF THE RESONANCE LINE SHAPE FUNCTIONS, JOURNAL OF 
NUCLEAR ENERGY, PARTS A/B, V C l . 14 , PP. 2 0 9 - 2 1 1 , 1 9 6 1 . 

J . H. FEP'ZIGFR, P. GREEBLER. M. C . K E L L F Y , ANC 

DtlPPI*F«'rr?»,r^^JlTf ' '" " ^ ^ " ' " ' L CALCULATIONS FOR EVALUATION OF 
DCIPPLER CGEFFICIFNTS. THF RAPTURE CCCE, G E A P - 3 9 2 3 , JLLY 1 9 6 2 . 

FAST REACTOR ? ; n « f p r r J n ^ L * * ' " ° - " • " " H E W S , THE CAF/GAP/GANO 

CnCUUTINO^N^UT^ONTp^^T^^rAjo^Ucu^^^C^STjN?^:^ 

"• r"'"•"''*-'̂ ^^0c\Z^^S^^^^^ 'B^'^^ 3330 LOCATIONS FOR 
OUIREO FCR READING 0 " ? ^ ^ [?' ° " A . TWC I / C D E V I C E S ARE 

IS NECESSARY IF THE P R O G R A / ' S ' L O V D E O F R C M ' T ' S P F ' " * ' " ° " ' ' " 

' ' • " ° " * " ' ^ ^ ^ * ^ = " « ^ ^SEC - FCRTRAN IV 

" = " ^ ^ ^ " ^ ° ^ - - - - - C H PROGRAM I S E X E C U T E D -
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14. ANY OTHER PPCGPAMMING CP CPFRATING INFORMATICN CR RESTRICTIONS -
ADAPTATION OF THE GANCY3 CCDE TO A SMALLER MACHINE WITH A FORTRAN 
IV COMPILFP CAN PE MACF BY CHANGING ARRAY DIMENSIONS WHICH WILL 
ALLOW FCR CALCULATIONS AT FEWER ENERGY POINTS. 

15. NAME AMD ESTABLISHMENT OF AUTHORS -
P. K. KOCH ANO C. MATHEWS 
GENERAL ATOMIC COMPANY 
P. C. BOX 81603 
SAN CIEGC, CALIFCPNIA 9213R 

16. MATERIAL AVAILABLE -
SOURCE DECK (1253 CARDS) 
SAMPIE PROBLEM (23 CARCS) 
REFFPENCF REPORT, GA-A12826 

17. CATEGORY - A 
KEYWORDS - CAPTURE, FISSICN, SCATTEPING, PESCNANCE CROSS SFCTICNS. 

UNRESOLVEC RFGICN, GAFGAP CODESt GANC2 CCCES, RAPTURE 
COOES. GGC5 CCOES, GFE2 CCCfS 
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1. NAME CR DESIGNATION OF PRCGRAM - MC648 

2. COMPUTER FOP WHICH PRCCRAM IS DESIGNED AND CTHEPS UFCN WHICH 
IT IS OPERABLE - CDC6600 

3. DESCRIPTION CF PROBLEM OR FUNCTION - M„648 SOLVES THE ONE-DIMEN
SIONAL SLAB TRANSPORT PROBLEM WITH SLOWING DOWN FOR AN ARBITRARY 
SPATIAL EXTERNAL SOURCE AND ARBITRARY SCATTERING. 

4. METHOD CF SOLUTION - THE DOUBLE LEGENDRE POLYNOMIAL EXPANSION OF 
THE FLUX IS UTILIZED TU OBTAIN A SYSTEM CE LINEAR DIFFERENTIAL 
ECUATIONS WHICH IS SOLVED WITH A POUNC-CFF FREE ANALYTIC TECHNIQUE 
(SEE REFERENCE 2 ) . THE ENERGY GROUP CONCEPT IS UTILIZED AND THE 
SOLUTIO^ IS REPEATED FOR EACH ENERGY GRCUP IN CONNECTION WITH THE 
SLOWING DOWN MATRIX WHICH MUST BE PROVIDED AS INPUT. 

5. RESTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM - MAXIMA OE -
17 ENERGY GROUPS 
12 REGICNS 
P LEGENDRF POLYNCMIAL EXPANSION COEFFICIENTS 

99 EQUALLY-SPACED MESE POINTS PEP REGION 
440 MESH POINTS 
U MATERIAL COMPCSITICNS 

NC COMPCSITION CAN CONSIST OF A MULTIPLYING MEDIUM CR OF A PURE 
AESORPFR. THE BOUNDARY CCNOITIONS CAN BE ARBITRARY INCIDENT ON 
EITHER FNC OR SYMMETRY CN CNE CR BCTH ENDS CF THE SLAB. 

6. TYPICAL RUNNING TIME - FOR A TYPICAL PROBLEM CF 7 ENERGY GROUPS, 
35C MFSH POINTS, AND 5 REGIONS, CENTRAL PROCESSOR TIME IS ABOUT 2 
MINUTES. 

7. UNUSUAL FEATURES CF THE PRCGRAM - M0648 IS PARTICULARLY SUITED FOR 
DEEP PENETRATION PRUBLEMS AND FOR PROBLEMS WHERE THE ANGULAR DIS-
TPIBUTICN IS RFQUIREG WITH GOOD ACCURACY. 

8. RELATED AMD AUXILIARY PROGRAMS - M0756 IS SIMILAR TO M0648 BUT FOR 
GAMMA RAYS ONLY. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED MARCH 1969. 
CDC6600 VERSION SUBMITTED JUNE 1968. 

10. REFERENCES - L. lOlS, A SOLUTION OF THE SLAB TRANSFCFT PROBLEM. 
WAPD-TM-661, NOVEMBER 1967. ' '"'-CLtr', 

L. LOIS. NUMERICAL SCLUTION CF THE CNE VELOCITY 
BOLTZMANN NFUTRON TRANSPORT ECUATICN IN SLAB GEOMETRY. THESIS 
CCLUMBIA UNIVERSITY, 1966. intraii. 

C. J. PFEIFEP. CDC-66C0 FORTRAN PROGRAMMNG - BETTIS 
ENVIROMMFNTAL PEPCRT, i,AP0-TM-658. JANUARY 1968. 

''' sfpAlcH STORIGF''"'' " ''"" ""'' """"' *'" ' '"" "^''^ ^^^ 
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15. 

16. 

17. 

NAME ANC ESTABLISHMENT OF AUTHOR -
A. H. MARCHERTAS 
REACTOR ENGINEERING DIVISION 
ARGCNNE NATIONAL LABCRATCRY 
97uu SOUTH CASS AVENUE 
ARGCNNE, ILLINOIS 63439 

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (2230 CARDS) 
SAMPLE PROBLEM (25 CARCS) 
PFFERENCE REPORT ANC SUPPLEMENT 

CATEGORY 
KEYWORDS 

I 
STRUCTURAL A f l A L Y S I S , S T R E S S E S , DEFCPMATICN 
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I. NAME OR DESIGNATION CE PROGRAM - TWCTPAN2 

?. CTMPUTEP FDR WHICH PPCGRAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS OFERAPIF - C0C76CJ , 66 j :, IBM36-,/195 

3. PESCPIPTION CF PROBLEM OP FUNCTION - TW0TRAN2 SOLVES THE TWO-
PIMENSICNAL MULTIGROUP TRANSPCRT EQUATION IN ( X , Y ) , ( P ,THETA), ANO 
(R,7) GEOMETRIES. BCTH REGULAR ANO ADJOINT, INHOMCGENEOUS AND 
HCMOCENEOUS (KEFF AND EIGENVALUE SEARCHES) PRCBLEMS SUBJECT TC 
VACUUM, REELFCTIVE, PEPICDIC, WHITE CR INPUT-SPECIFIED BOUNDARY 
FLUX CONOITICNS ARE SOLVEC. GENERAL ANISOTROPIC SCATTERING IS 
ALLOWED AND ANISOTROPIC INHOMCGENEOUS SOURCES ARE PERMITTED. 

4. METHOD CF SOLUTION - THE DISCPETE ORDINATES APPROXIMATION FOR THE 
ANGULAR VARIABLE IS UStU IN FINITE DIFFERENCE FOPM WHICH IS SCLVED 
WITH THE C E M R A L (DIAMCND) DIFFERENCE APPROXIMATION. NEGATIVE 
FLUXES ARF ELIMINATED BY A LOCAL SET-TO ZERO ANO CORRECT 
ALGORITHM. STANDARD INNER (WITHIN-GRCUP) ANC CUTER ITERATIVE 
CYCLES ARE ACGELERATEC BY A COARSE-MESH REBALANCING ON A COARSE 
MFSH WHICH MAY BE INDEPENDENT OF THE MATERIAL MESH. 

5. RESTRICTIONS ON THE CCMPLEXITY CF THE PROPLEM - VAPIAPLE DIMEN
SIONING IS USED SO THAT ANY COMBINATION OF PROBLEM PARAMETERS 
LEADING TC A CONTAINER ARRAY LESS THAN MAXLFN CAN PE ACCOMMODATED. 
ON IBM MACHINES, TwaTRAN2 WILL EXECUTE IN THE 4-PYTE MODE SO THAT 
ANY COMBINATION CE PROBLEM PARAMETERS LEADING TO A CONTAINER ARRAY 
LESS THAN MAXLEN CAN BE ACCOMMODATED. MAXLEN CAN FE SEVERAL HUN
DRED THOUSAND AND MOST PRCELEMS CAN BE COPE-CONTAINED. ON THE CDC 
MACHINES MAXLEN CAN BE SLIGHTLY GREATER THAN 4,,v,0C WORDS AND 
PERIPHERAL STORAGE IS USED FCP MCST GROUP-DEPENDENT DATA. 

6. TYPICAL RUNNING TIME - A SIX-GROUP, S4, 42 X 42 MESH POINT, KEFF 
CALCULATICN CE AN EBR-II MODEL RECUIRES APOUT 3.9 MINUTES CF 
CDC7600 TIME. THE SAMPLE PROBLEMS REQUIRE 6 MINUTES ON THE 
IBM36C. 

7. UNUSUAL FEATURES OF THE PROGRAM - PROVISION IS MADE FOR CREATION 
OF STANDARD INTERFACE OUTPUT FILES FCR SN CONSTANTS, ANGLE-
INTEGRATED FLUXES ANC ANGULAR FLUXES. STANDARD INTERFACE INPUT 
FILES FOR SOURCES, FLUXES. CRCSS SECTICNS ANO SN CCNSTANTS MAY BE 
READ. ALL BINARY OPERATICNS ARE LOCALIZED IN SUBROUTINES CALLED 
REED AND RITE. DETAILED EDIT OPTIONS, INCLUDING ANGULAR FLUXES, 
DUMPS AND RESTART CAPABILITY ARE PROVIDED. CPTICNAL USE CF AN 
ARBITRARY REBALANCE MESH INDEPENDENT OF THE MATERIAL MESH IS 
ALLOWED. 

8. RELATED AND AUXILIARY PROGRAMS - TW0TRAN2 IS AN IMPROVED VERSION 
OF THE TWOTPAN PROGRAM. MANY COMMENT CARDS WERE ADDED AND MUCH 
SIMPLIFYING PROGRAMMING WAS PERFORMEC TO MAKE TWCTRAN2 AS EASY TO 
UNDERSTAND AS POSSIBLE. 
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9. STATUS - ABSTRACT FIRST DISTPIBUTFC SEPTEMBER l''-t9. 
UNIVACllOB X-Y VEPSION SUBMITTED DECEMBER 196^, PEfLACEf 

BY UPIATED EDITION JUNE 197v, DELETED JUNE 1973. 
UNIVACllJP R-Z VERSICN SUBMITTEC OCTOBER 196°, CFLETFD 

JUNE 1973. 
IPM360 X-Y VCPSICN SLRMITTFC APRIL 1969, FEPIACEC PY 

TW0TRAN2 JUNE 1973, REVISED VERSION P AFPIL 1974, 
REVISED VERSION C r;ECEMPER 1974, REVISED VERSION E 
JANUARY 1975, SAMPIE PROBLEM FXECUTED PY ACC. 

C0C66JJ GENERAL GEOMETRY VERSION SUBMITTEC JULY 1970, 
REPLACED BY TW(TRAN2 JULY 1973, PFVISEC VERSICN H 
APPIl 1974, REVISED VFRSION C UECEMPEF 1974, REVISED 
VEPSION C JANLARY 1975. 

C D C 7 6 J ' . VERSICN CE TWUTPAN2 SUBMITTED JUNE 1973, REVISED 
VERSION P APRIL 1974, REVISED VEBSICN C DECEMBER 
1974, REVISED VFRSION D JANUARY 1975. 

10. REFERENCES - K. 0. LATHROP AND F. W. BPIN'KLEY, TWOTRAN-II, AN 
INTtREACED, EXPORTABLE VERSION OF IHE TWCTRAN CCCE FCP TWC-CIMEN-
SIONAL TRANSPORT, LA-4648-MS, JULY 1973. 

K. D. LATHROP ANO F. W. 8RINK1EY, THECRY ANL LSE CF 
THE GENERAL-GEOMETRY TwOTRAN PROGRAM, LA-4432, APPIL 1970. 

K. 0. LATHROP, F. W. BRINKLEY, ANO P. PCrO, THEORY 
ANC USE OF THE SPHERICAL HARMONICS, FIRST COLLISION SCUPCf, AND 
VARIABLE WEIGHT VERSIONS OF THF TWCTRAN TRANSPORT fPCGRAM, 
LA-460J, MARCH 1972. 

11. MACHINE REQUIREMENTS - FIVE OUTPUT U M T S , FIVE INTERFACE UNITS 
(USE OF INTERFACE UNITS IS OPTIONAL) ANC TWO SYSTEM INPUT/OUTPLT 
UNITS ARE RECUIRED. A LARGE BULK MEMORY IS DESIRABLE, BUT IT CAN 
BI REPLACED BY DISK, DRUM CR TAPE STORAGE, 

12. PPCGPAMMING IANGUAGE USED - FORTRAN I» 

13. OPERATING SYSTEM OR MCNITCR UNDER WHICH PROGRA" TS EXECUTEC -

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATICN OR PESTRICTICNS -

15. NAME AND ESTABLISHMENT UF AUTHORS -
K. C. LATHROP AND F. W. BRINKLEY 
LOS ALAMOS SCIENTIFIC LABORATORY 
BOX 1663 
LOS ALAMOS, NEW MEXICO 87544 

16. MATERIAL AVAILABLE - MAGNFTIC TAPE TRANSMITTAL 
SOURCE DECKS (7600-7076 CARDS, 6603-7077 CARDS, 360-7495 CAPDS) 
SAMPLE PROBLEMS (76C0-1985 CARDS, 660C-685 CARDS, 36i,-1986 

CARDS) 
CONTROL INFORMATION (JCL 360-61 CARDS! 
IBM 2314 LOAD MODULE ( 3 6 L - 3 3 J BLCCKS) 
SAMPLE PROBLEM OUTPUT (360-50 SELECTED PAGES, 6tCC,76CC-51 

SELECTED PAGES) 
REFERENCE REPORT, IA-4848-MS 
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17. CATEGORY - C 
KEYWORDS - 2-DIMENSICNAL, TRANSPORT THECRY, SN METHOD, X-Y, R-Z, 

R-TE'ETA, CRITICALITY SEARCHES, FLUX DISTRIBUTION, 
ANISOTROPIC SCATTERING, 2DF CCDES, TWOTPAN CODES 
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NAME OR DESIGNATION CF PROGRAM PUNl 

CCMPUTFR FOP WHICH PPCGRAM IS DESIGNED AND OTHERS LPCN WHICH 
11 IS OPERAPLE - CDC66„j 

DESCRIPTION CF PROBLEM OP FUNCTION - PUNl EVALUATES LNRESCLVED 
RADIATIVE CAPTURE INTEGRALS AND RELATED MULTIGROUP CPOSS SECTICNS. 
THE UNC(E SOLVED 0 I STR I PUT ICNS MAY HAVE VARIOUS OREITAL ANGULAR 
MOMENTUM OUANTUM NUMBERS ANC THE EFFECTS OF DOPPLER B R O A D t M N G 
AND SELF-SHIELDING ARE INCLUDED. 

a. 

9. 

10. 

"ETHOO OF SCLUTICN - THC P S K T H E T A . X ) FUNCTION IS EVALUATED ON THE 
INTERVAL (•. ,20/THETA) PY THE DFE ROUTINE DEVEIOPED PY GELEARD 
(SFE REFERE^CE 2 ) . THE J(THETA,PETA ) FUNCTION IS CBTAINtD FROM 
THE PSI(THFTA,X) FUNCTION BY TWO TRAPEZOIDAL INTEGRATIONS, FOL
LOWED BY RICHARDSCN EXTRAPOLATION PLUS A WING CORRECTION FCR 
X GREATER THAN 20/THETA. THE INTEGRAL INVOLVING CHI-SQUAFE FLUC-
TUATIPN OE THE RECUCEl NEUTRON WIDTH, GAMMA(NO), IS EVALUATF[; BY 
GAUSSIAN QUAPRATURE. THE I N T F G R A T K N OVER THE NEUTFCN hFIGHTlNG 
SPECTRUM IS APPROXIMATED BY GAUSS QUADRATURE FOR THE 1/t CASE AND 
TRAPEZOIDAL INTEGRATION FOR OTHER WEIGHTING SPECTRA. 

PESTRICTICNS ON THE CCMPLEXITY CF THE PROBLEM - NO MCRE THAN 2, 
SEIU STATES PER CASE ANC 54 ENERGY GROUPS ARE ALLOWFC. AN ARBI
TRARY ENERGY WEIGHTING SPECTPLM OF UP TO 498 POINTS NAY fcfc U5FC, 
BLT ALL POINTS MUST BE POSITIVE IWIFl GREATER THAN C ) . 

TYPIC AL RUNNING T IMfc 
GROUP IS RECUIRFD. 

LESS THAN 1/4 SEC Or. 0 PEF SPIN STATE PER 

UNUSUAL 
(A) 

(B) 

1. 4 PERMIT-

(C) 

(D) 
(F) 

FFATURtS Cf TFF PPficPAM -
ANGULAR MCMFNTLM QUANTUM NUMBER L = 
TEC. 
GAMf 'A INO) P c H M I T T F P TC FLUCTUATE WITH A 
T R I B U T I O N IJF LP rC 8 DEGREES CF FPFEOCM 
S T A T E . 
EVALLATION r-F THE U T t G R A L CONTRIBUTION 
GAMNA(NO) LESS THAN SOMfc FFACTICN CF THE 
MITTFD. 
AN ARBITRARY GROSS ENERGY wriCHTING SP'CTRLM PFRMITTED 
DANCOEf COKkECTlON IS CUMPUTED INTERNALLY FCR EITHER 
HEXAGONAL OP SQUARE lATTICE ACRAYS OF CYIINDPICAL CLAD 

CHI-SCUAPE DIS-
EUR EACH SPIN 

f ROM LEVEL S WITH 
AVEEAGE PEP-

PEL A TED ANC AUXILIAPY PP('GR/"MS -

STATUS ABSTRACT F IRST D I S T k l B U T E P SFPTEVPFP 1 9 6 9 . 
C P C 6 6 0 J V E P S I C ' N I S L P M I T T E O A P P I L 1 C 6 C . 

PFFFRENCFS - N . M. S T t E N . P U N - 1 - A E G P T R A N - I V PRCCRAM r , ,R THE 
. V A I U A T I O N t.F UNRFSOLVCO RFS-NANCE INTEGRALS AND RFLATFD Ml I T I 
GF CUP CRQSS SECTIONS ( IWBF DEVELOPMENT PPCGRAMK w c c - T M - ^ t ' 
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13. OPERATING SYSTEM OP MONITOR UNDER WHICH PROGRAM is EXECUTED -
FXEC II-. 

14. ANY OTHER PROGRAMMING OR OPERATING INFORMATICN OR PESTRICTICNS -
A CALL Tl) SETcCF IS COMPLETELY UNNECESSARY BUT ELIMINATES AN UN-
NECESSAFY DIAGNOSTIC CN THF 1108. 

15. NAME AND ESTABLISHMENT UF AUTHOR -
H. h . VAN TUYL 
eATTELLE-NCRTHWEST LAPOPATCRY 
P. 0. BOX 999 
RICHLAND, PENNSYLVANIA 99352 

16. MATFPIAI AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (1175 CARDS) 
PINAPY DECK (5;5 CARDS) 
SAMPLE ppcBLEM (71 CARDS) 
LIBRARY (1512 CAPOS) 
REFERENCE REPORT ANC NCTE 

17. CATEGORY - D 
KEYWORDS - 2-GROUP, ISOTOPES, PRODUCTION, DECAY, FISSION PRODUCTS, 

REACTION PATES 
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1. NAME CR DFSIGNATION CF PkCGFAN - FI ANGE2(71- 1) 

?. COMPUTER FOR WHICH PROGRAM is DESIG'EP AND OTHERS LfU WHICH 
IT IS OPERABLE - IBM360 

3. DESCPIPTUIN CF PROBIEM CP FUNCTIO^; - FLANGE2 TAKES CFESS SECTIONS, 
ANGULAR DISTRIBUTION, P L S O N A N C E PARAMETER, AND THERMAL SCATTERING 
I AW DATA HRf M ENPF/B FCRMAT II OR III DATA TAPES AND PPEPAPFS 
THERMAL MULTIGROUP CROSS SECTIONS ANC SCATTERING MiTPICES. 

4. METHOD CF SOLUTION - DIRECT INTEGRATION CF THE SCATTEPING LAW IS 
USEC TO OBTAIN LFGfcNDFE MOMFNTS. 

5. RESTPICTICNS ON THE CLMPLEXITY OE THE PROBLEM -
MAXIMUM ENERGY GROUPS = ZOO 
MAXIMUM LEGENDRE OPCtR - 5 

6. TYPICAL PUNrING TIME - A SMOCTH CPOSS SFCTICN CALCULATICN PECUIPE5 
APPROXIMATELY 1 MINUTE, WHILE A FULL SCATTERING MATRIX PkCBLEM 
(L=5) FOR 30 ENERGY GROUPS TAKES ABOUT 12 MINUTES CN THE 
IEM360/65. 

7. UNUSUAL FEATURES CF THE PPCGRAM -

8. RELATED ANC AUXILIARY PROGRAMS - KEPINT(71-1) GENERATES SCATTEPING 
MATRICES AT TEMPERATURES INTERMEDIATE BETWEEN MATRICES GENERATED 
PY FLANGE2. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED SEPTEMBER 1969. 
IRN360 VERSICN OF FLANGE2 SUBMITTED JANLARY 1969, 

REPLACED BY FLANGE2(71-1) MARCH 1972, LEIT SUERCITINE 
REPLACED NOVEMBER 1974, SAMPLE PROBLEM EXECUTEC BY 
ACC. 

UNIVACllOB VERSION OF FLANGF2 SUBMITTFO MAY 1970, DELETED 
MARCH 1S72. 

UNIVACllOB VERSICN CF FLANG2/SC SUBMITTED DECEMBER 197.', 
DELETED MARCH 1972. 

10. 

11. 

12. 

13. 

14. 

REFERENCES - H. C. HONECK AND D. R. FINCH, FLANGE-II (VERSICN 
"'l-D, A CODE TO PROCESS THERMAL NEUTRON DATA FROM AN ENDF/B TAPE, 
0P-127B (ENDF-152), OCTOEER 1971, ANC CORRECTION NOTICE. 

MACHINE REQUIREMENTS - 40K SINGLE-PRECISION WORDS CF HIGH-SPEFC 
CORE PLUS 3 TAPE (OR CISK) UNITS 

PROGRAMMING LANGUAGE LSED - FCRTRAN IV 

OPERATING SYSTEM CR M C M TCP UNDER WHICH PPCGRAM IS EXECUTED -
05/360 (IBM360). 

ANY OTHER PROGRAMMING OP OPERATING INFORMATICN OR RESTRICTIONS -
ELANGE2 REQUIRES FOR INPUT THE ENOF/P LIBRARY WHICH IS AVAILABLE 
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ANY OTHFR INFOFMATION CR R E S T R I C T I O N S (CCNTINUEO) 
HPGM THF NATIONAL NEUTRON CPOSS SECTION CENTER AT EPCOKHAVEN 
NATIONAL L A E C R A T O R Y . 

NAME AND ESTABLISHMENT OF AUTHORS -
H. C . HONECK AND D. P. FINCH 
CUMPLTFP A P P L I C A T I O N S DIVISION 
SAVANNAH RIVER LABORATORY 
E. I. DUPCNT OE NEMCUPS AND CO., 
AIKEN, SOUTH CAROLINA 29801 

INC. 

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (FLANCE2 3251 C A R D S , KERINT 351 CAPCS) 
SAMPLE PPCBI F"S (fLANGE2 23 C A R D S , KEF INT 75 CARDS) 
CONTROL INFORMATICN (JCL FLANGE2 78 C A P D S , KERINT 21 C A P D S ) 
REFEFENCE RF->ORT AND CCPP E C T I C N NOTICE 

C A T F G P R Y - P 

K E Y W O R D S - T H E R M A L M U L T I G R O U P C R O S S S E C T I O N S , S C A T T E P I N G L A W , 

A N G U L A R D I S T R I B U T I O N , P E S C N A N C E P A R A M E T E R S , K E R I N T 

C E D E S 
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1. NAME OR DESIGNATICN CE PRCGPAM - R F L A P 4 / M O D 0 0 3 

COMPUTER FOP WHICH PPCGRAM IS DESIGNEr 
IT IS OFEPAEIE - IBM360 

AND OTHERS LFCE. WHICH 

DESCRIPTION OF PROBLEM OR FUNCTION - RELAP4 HAS 
DESCRIBE THE BEHAVIUF CE WATFR-COOLED NUCLEAR P 

BEEN P F V E L O P E O TO 
SACTCFS SUBJECTEC 

TC POSTULATED TRANSIENTS SUCH AS THCSE RESULTING FPCM LOSS OF 
COOLANT, PUMP FAILURE, OR POWER EXCURSIOr;S. THE PRCGPAM C A L 
CULATES FLUID CONOITICNS SUCH AS FLOW, PRESSURE 
ANC QUALITY; THERMAL CONDITIONS SUCH AS SURFACE 
TEMPFRiTURE PROFILES, ANO Eh'ERGY D I S T R I B U T I O N S ; 
IN POWER GENERATING AND DISSIPATING E L E M E N T S . 
CALCULATES REACTCR PCWER, DECAY HEAT, AND REACT 
TICN TO DESCRIBING TRANSIENTS IN BCILING-WATER 

, MASS INVENTORY, 
T E N F E E A T U F E S , 
ANC HEAT FLUXES 

THE PROGRAM ALSC 
IVITY. IN ADUI-
AND F F F S S U P I Z E D -

WATER REACTORS, THE PPCGRAM IS SUFFICIENTLY VERSATILE TO DESCRIBE 
TRANSIENTS IN EXPERIMENTAL THERMAL-HYDRAULIC S Y S T E M S . THIS VER
SION OF RELAP4 DOES NCT PROVIDE ALL OF THE SUBR CUTINES REQUIRED 
FOR COMPLIANCE WITH THE AEC'S FINAL RULING ON THE ACCEPTANCE 
CRITERIA FPF ECC SYSTEMS. 

4. METHOD OF SC^LUTIPN - THE RFLAP4 USER MUST DEFINE TFE GFOMETPIC 
EEATURFS OF THE SYSTEM TO BE ANALYZED AS WELL AS AN APPROPRIATE 
SET OF INITIAL C O N D I T I O N S . RELAP4 THEN SOLVES AN INTEGRAL FORM 
OE THE FLU U ) CONSERVATION AND STATE EQUATIONS APPLIED TO EACH 
USER-DEFINED CONTROL VOLUME. 

5. RESTP ICTICN'' CN THE CO^PLEXITY CE THE PROPLEM -
9 MINOk EDIT VARIAbLES 

?n TIME-STEP CARCS 
20 TRIP CONTROL C^RDS 

100 JU^GTIo^s ( F L O W P A T H S ) B E T W E E N V O L U M E S 

5 PUPRLC-PARAMETBR SFTS 
10 TIME-CEDFNDLNT VOLUME O E S C R I P T T C N S ON C A R D S 
1 2 P U M P S 

7 5 C O N T R O L V O L U M E S 

I J C H E C K V A L V E T Y P E S 

5 N O R M A L I Z F P - l E A K - A R F A - V E R S U S - T I M F C U R V E S 

5 F I L L S Y S T E M C U R V E S 

5-. H E A T S L A B S 

2 C H E A T S L A B G E O M E T R I E S 

T H F A T S L A P M A T E R I A L S 

2 5 C O R F S E C T I C N S 

2 0 C A T A S E T S F U R H E A T E X C H A N G E R S W I T H C U T C O N C U C T I P N 

6 . T Y P I C A L R U N N I N G T I M F - FUR A T Y P I C A L R E A C T O R S Y S T E M M O D E L E D W I T H 

4 0 V O L U M E S , 5 0 J U N C T I C N S , ANO 4 5 H E A T S L A B S 2 0 H O U R S I F I P M 3 6 J / 7 5 

T I M E ARE P F C L I R F P F U R B L O l ^ D O W N . A B O U T 2 M I N U T E S A R E P E Q U I P F D T O 

E X E C U T E THE S A M P L E R k C R L E M CN AN I H M 3 - ' 0 / K 5 . 

7 . u rO . 'SUAl F F A T I I P E S OF T H E P P C G R A M - R F L A P 4 H ^ S THtr F C L L C w I N G F E A -

T U P r S : F i J L I V I M P I I U I T I M T F G P A T I O N T E C E N I C U F , S T E A M T A B L E S T H A T 



603 

ACC APSTRACT 369 - 2 - 04/75 

7. UNUSUAL FEATURES OF THE PiSCGRA" ( C C N T I N U E O 
CONTAIN DERIVATIVES, HEAT CCNOUCTION BETWEEN FLUID VOLUMES, MlfEN-
TU" FLUX TERMS IN H Y C R A U L K ECUATIQt.S, PUMP MCOEL WITH INERTIA AND 
FflCTION, NC AlP FLOW ALLOWED, SEPAPATE HOT CHANNEL CALCULATICN 
AVAILABLE, CORE CROSS FLCW ALLOWED. 

8. RELATE) ANO AUXILIARY F R C G R A M S - RELAP4 SUPERSEDES RELAP3 ANO 
USES PI0TR4 TO PLCT CLTPUT. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED APRIL 1974. 
IBM360 VFRSION SUBMITTED MARCH 1974, 1ST FFV I SI ON FDITICN 

B MAY 1974, 2NP REVISION SEPTEMBER 1974, 3RD REVISION 
EDITION c NOVEMBER 1974, SAMPLE PROPLEM EXECUTED PY 
ACC. 

10. REFERENCES - K. V. MOOkE ANC W. H. PETTIG, RFLAP4 - A COMPUTER 
PPCGRAM FOR TRANSIENT THERMAL-HYDPAULI 0 ANALYSIS, ANCP-1127, 
PfCEMBi^F 1973, REVISED AUGUST 16, 1974. 

NPTS ENVIRONMENTAL SUBROUTINE MANUAL. ANC COCLMENT. 
DFCEMBfcP 1972. 

RELAP4. ACC NC. 369. TAPE CONTENTS DESCPIPTICN, ACC 
PPCGPAMMING NOTE 74-33, APRIL 22, 1974, REVISED APRIL 29, 1974, 
REVISED DECEMBER 1974. 

RELAP4, ACC NC. 369, TAPE CONTENTS DESCPIPTICN, 36j 
VERSION FCR NCN-36D REQUESTS, ACC PROGRAMMING NOTE 74-37, JUNE 
11, 1974, REVISED DECEMBER 1974. 

W. H. RETTIG, UPD - A PRCGRAM CF UPDATE SOURCE C E C K S , 
P01751, AND ADDENDUM TO UPC BY R. C. YCUNG ANC N. H. MARSHALL. 

G. 0. BROWN, C. H. BUSH, ANO R. A. BEPMAN, THE INTE
GRATED GRAPHICS SYSTEM FOP THF SC406C: I. USER'S MANUAL, 
RM-5660-PR, DECEMBER 196B. 

11. MACHINC REQUIREMENTS - 670K BYTES, 3 TAPE DRIVES, AND A CALCOMP 
PL CTTFR 

12. PPCGPAMMING LANGUAGES USEC - FORTRAN IV (95*1 
PAL(5») 

13. OPERATING SYSTEM CR MCNITCR UNDER WHICH PPCGRAM IS EXECUTEC -
OS/360, OS/370. 

14. ANY CTHER PPCGPAMMING CP OPERATING INECRMATION OB RESTPICTICNS -
PLCTP4 AS EXECUTED AT NRTS MAKES USE OF THE SC-4060 INTEGRATED 
GRAPHICS SYSTEM FCR MICROFILM OUTPUT IN ADDITION TC THE CALCOMP 
GRAPHICAL OUTPUT. THE IGS SUBROUTINES SUBJEG, TITLEC, MODESG, 
SETUPG, GPIDG, LAPELG, LINESG, PCINTG, EPRZZ. SFTSMG. PAGEG. AND 
EXITG HAVE BEEN DUMMIED IN THE PL0TP4 SOURCE FILE. HOWEVER. THE 
NON-DUMMIED ROUTINES ARE INCLUDED IN THE ENVIRONMENTAL SUBROUTINES 
FILE. 

COMPILATION OF SUBRCUTINF PREW WAS SUCCFSSFUL WHEN COMPILER 
SIZE=450K WAS SPECIFIED AT SYSGEN. PREW CVERFLCWEC t TABLE WHEN 
THE COMPILER WAS GENERATEC WITH SIZE=240K. 
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1 5 . NAME A'JP E S T A B L I S H M E N T OF A U T H O R S -
W. H. R E T T I G , G. A. J A Y N F , AEC K. V . M O r P E * 
A E R t J E T N U C L E A R CC MPANY 
550 SECOND STREET 
U A H ( F A L L S , IDAHO R'4J1 

* NUW AT ENERGY INLCRPC^ATED 

1 6 . MATERIAL AVATLA«LE - MAGNFTIC TAPE TRANSMITTAL 
( 3 6 . . 1 T A P E , N C M - 3 6 ' . * * 2 T A i ' E S ) 

SOURCE DECKS ( R E L A F 4 36C E NON-3fcO 2 6 , 5 7 8 CARDS) 
A U X I L I A R Y PROGRAM SCURCE PECKS ( P L 0 T R 4 3 6 , £ N O N - 3 6 . 1 3 6 4 

CAPCS) 
2 5 1 4 AND 3 3 3 0 LOAD MCOULES ( R L P 4 3 6 0 6 1 2 B L C C K S , ENVIRO 3 6 0 54 J 

BLOCKS) 
OHJFCT DECKS ( P L L T F 4 3 6 J 52 CARDS) 
SAMPLE PkCeLEMS ( f i t L A P 4 3 6 0 f; N O N - 3 6 0 1 7 0 CACCiS, F L 0 T R 4 3 6 0 t 

N C N - 3 6 ' , 67 CARCS) 
STEAM TABLES DATA ( 3 6 3 7 o BLOCKS, N O N - 3 6 3 2 5 4 4 CAPOS) 
ENVIRONMENTAL SUHRCLTINES ( 3 6 j £ N C N - 3 6 , 2 1 , 6 9 2 CARDS) 
CONTROL INFORMATION ( J C L PELAP4 3 6 0 t N 0 N - 3 6 C =6 CARDS) 
SAMPLE PPCPLEM OUTPUT (RELAP4 62 PAGES, PL0TP4 2 PAGES AND 

12 PLOTS) 
REFERENCE REPORTS, A N C R - 1 1 2 7 AND ANC COCUMFNT, ACC N O T E S , ANO 

P 0 1 7 5 1 ANO ADDENDUM 
* * 3 6 ; , VERSION FOR NCN-36C USERS 

CATEGORY - G 
KEYW0R[1S - A C C I D E N T S , BLCWDCWN, E X C U P S I C N S , HEAT T P A N S F E f , HYDRO

DYNAMICS, PCWFP P L A N T S , REACTOR S A F E T Y , T F A N S I E N T S 
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NAME OR DFSIGNATION CF PROGRAM CITATION 

CCMPUTFP FOP WHICH PPCGRAM IS DESIGNED AND OTHERS UPON WEIGH 
IT IS OPERAPLE - IBM360 

DESCRIPTION CF PROBLEM OP FUNCTION - CITATION IS DESIGNED TO SOLVE 
PRCBLEMS INVOLVING THE FINITE-0I FEE PENCE REPRESENTATION OF DIFFU
SION THECJRY TREATING UP TC THREE SPACE DIMENSIONS WITH ARBITRARY 
GPCLIP-TC-GPCUP SCATTEPING. X-Y-Z, THETA-R-Z, HEXACCNAL-Z, AND 
TRIAGONAL-Z GEOMETRIES MAY PE TREATED, DEPLETION FFCPLEMS MAY PE 
SOLVED AND FUEL MANAGED FCR MULTI-CYCLE ANALYSIS. EXTENSIVE 
FIRST-CPDER PFPTURBATICN RESULTS MAY PE OBTAINEC, GIVfN MICRO
SCOPIC DATA AND NUCLIDE CONCENTRATIONS. STATICS PROBLEMS MAY BE 
SCLVED AND FFRTUREATICN RESULTS OBTAINED WITH MICRCSCOPIC DATA. 

METHOD CF SCLUTION - EXPLICIT, FINITE-DIFFERENCE APPFCXI MAT IONS 
IN SPACE AND TIME HAVE BGEN IMPLEMENTED. THE NEUTRLN-FLUX-EI GEN-
VALUE PROBLEMS APE SOLVED PY CIRECT ITERATICN TO DETERMINE THE 
MULTIPLICATION FACTOK CR THF NUCLIDE DENSITIES RFCLIRED FCF A CRI
TICAL SYSTEM. 

RESTRICTIONS ON THE COMPLEXITY OF THF PROBLEM - CITATION HAS BEEN 
DESIGNED TO ATTACK PRCBLEMS WHICH CAN PE RUN IN A REASONABLE 
AMCUNT CF TIME. STORAGE CF DATA IS ALLCCATEO DYNAMICALLY TO GIVE 
THE USER FLEXIBILITY IN 0 I MENSI UN ING. TYPICALLY, A FINITE-
DIFFFPFNCE DIFFUSION PROBLEM COULD HAVE 200 CEPLETINC ZONES, 
10,000 NUCLIDE DENSITIES ANO 30,000 SPACE-ENERGY POINT FLUX 
VALUES. 

TYPICAL PUNt ING TIME - THE TWO-0I MENSIONAL F I M T E - C IFFEPENCE DIE-
FUSION THEORY EIGENVALUE PROBLEMS ITERATE AT A RATE CF ABCLT 0.1 
MILLIS'^COND PER POINT PER ITERATION WITH AL T ERNAT I NG-C I RFC I I CN 
LINE RFLAXATION (TWO SWEEPS PFR ITERATICN) WITH R-BYTE WORDS ON 
THE I6M36C/91 (0.5 ON THE 360/75). SINCE ABOUT 30 ITERATIONS 
AfE REQUIRED FOR EACH SUCCEEDING EIGENVALUE PPOPIEN, MACHINE TIME 
FCR A OEPLFTICN PROBLEM IS ABOUT .j,3 SECOND PFR PCINT PER TIME-
STEP. MACHINE TIME HCR MCST AUXILIARY CALCULATIONS IS USUALLY 
INSIGNIFICANT. FOP A REPRESENTATIVE EAST BREEDER DEPLETICN PPCB-
lEM, 6*- PERCENT OF THE MACHINE CPU TIMF IS SPENT IN SOLVING 
EIGENVALUE PPOPLFMS. 

UNUSUAL FEATURES OF THE PPCGRAM - CITATION IS CONSICEPtD UNUSUAL 
IN THAT IT SHOULD BE RELATIVELY EASY TO MCDIFY THE CONTENTS CP TC 
ADD ROUTINES. FFFECTIVE TECHNIQUES APE INCCRPORATfC IC DETERMINE 
A CRITICAL SYSTEM. MCRE THAN ONE SET OF MICRCSCOPIC CROSS SEC
TICNS MAY PF USED IN A iYSTEM ANO NUCLIDE PEHAVICR CAN BE FLLLCWEO 
ON A SUP-ZONE SCALE WITHIN DEPLETICN PFGICNS. THE L5EP HAS FLEXI
BLE CONTROL CVEP THE ROUTE CF A CALCULATICN AS wfLl AS OF THE EDIT 
OF RESULTS. 

RELATFP ANL AUXILIARY PROGRAMS - THE MICROSCOPIC CPCSS SECTION 
TAPE FOR THIS PROGRAM RAY PE GENERATED BY VARIOUS CCCES, BUT XSCRN 
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8. RELATED AND' AUXILIARY PROGRAMS (CCNTINUEO) 
(ACC ABSTRACT 393) IS DESIGNED SPECIFICALLY FCR THIS PURPOSE. 
TEE MICRCSCCPIC CRCSS SECTION ROUTINES, FORMERLY AN AUXILIARY 
PPCGRAM, WERE INTEGRATED INTO THE CCDE TC PERMIT SUCH DATA TO 
PE SUPPLIED FROM CARDS OR MODIFIED IN THE SAME RUN AS A PPCBLFM 
IS SOLVED. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED MAY 197^. 
IBM360 VERSICN SUBMITTED JULY 1969, REVISED JANUARY 1970, 

2ND REVISION APRIL 1970, 3R0 RFVISICN NOVEMBER 1971, 
4TH REVISION APRIL 1972, 5TH RFVISICN JLNE 1972, 
6TH RcVISIUN AUGLST 1972, 7TH REVISION NOVEMEEP 1972, 
PTH REVISION AUGUST 1974. 

10. REFERENCES - T. B. FOWLER, D. R. VCNDY, AND G. W. CUNNINGHAM, 
MUCLEAP REACTOR CORE ANALYSIS CODE CITATION, ORNL-TM-2496, 
PEVISION 2, JULY 1971, SUPPLEMENT 1, CCTOPEP 1971, SIPPLEMENT 2, 
MARCH 1972, SUPPLEMENT 3, JULY 1972. 

N. M. GPEFNE ANC C. W. CRAVEN, JR., XSDFN, A DISCRETt 
l^PDTNATFS SPECT|<AL AVERAGING CODE, 0 RNL-TM-7 5 JU. JULY 1969. 

0. P. VONGY ANC T. B. FCWlER. JOB STREAM CIF CASES 
EPR THC CCMPUTtp CODE CITATION, CRNl-TM-379 3. JULY 1S"'2. 

11. MACHINE REQUIREMENTS - IBM360/91 OR EQUIVALENT WITH AT LEAST 
128..... 4-PVTE WORDS OF DIPFCTLY-ADDRtSSABLE COPE STORAGE. 7 TO 32 
I/O DEVICES DEPENDING LPCN THE CAICLLATICN. FXCIUCINC INPUT ANC 
OUTPUT DEVICES AND SYSTEM REQUIREMENTS. 

12. PFOGRAMMI\iG LANGUAGE LSED - FORTRAN IV 

13. OPERATING SYSTEM Ck MCNITCR UNDER WHICH PRCGRAM IS EXECUTEE -
OS/363. 

14. ANY OTHER PPCGPAMMINC OR CPFRATING INECRMATION OE RESTRICTIONS -
NOW CITATION CONTAINS ABOUT 25.JJJ SOURCE STATEMFNTS. WITHOUT 
OVERLAY. STORAGE FUR THE CCDE INSTRUCTIONS WOULD AFFPCACH 15 .̂  ., 
4-DYTE WORDS, BUT ^ITH OVCRLAY THE STCRAC" REQUIREMENT IS ABOUT 
43,U33 FOP THE PPOGFAM ANC FIXED STORAGE, INCLUDING 10,OoO FfP 
SYSTEM LIHRAPY RDUTINfS. 

15. f^fff AND ESTABLISHMENT OF AUTHOFS -
T. B. CUWLEI!, C. R. VCNDY, AND G. 
HOLIFICLD NATIONAL lABCPATORY 
P. C. BOX X 
CAK PIDGE, TENNESSEF 37«30 

1 6 . MATERIAL A V A I L A B L E - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK ( 2 P , 4 7 P CARDS) 
SAMPLE PFOHLF" ( R 5 0 CARLS) 
EFF'^RENCE REPORT, C R N L - T M - 2 4 9 6 
PEFFRENCE PEPOPT, c RNL - TM-37 '? 3 

W. CUNNINGHAM 

P F V . 2 , SUPPLEMENTS 1 , 2 , ANC 
A V A I L A b l E UFCN RECUEST 
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/ t S T R A C T 3R"; - 3 - 0 3 / 7 5 

CATEGORY - K 
KEYWORDS - I - D I M F N S I C N A L . 2 - D I M F N S l O N A L . 3 - 0 I MENS IONAL , M U L T I -

GROUP. O I F F U S I C N . C R I T I C A L I T Y SEARCHES, B U C K L I N G , 
X - Y - Z . P - T H E T A , HEXAGONAL, D E P L E T I O N , F U I L MANAGEMENT 
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C:/12 

1 5 . 

1 6 . 

1 7 . 

NAME AMD ESTABLISHMENT OF A U T H C P ( S ) ( C C N T I N U F C ) 
KNOLLS ATOMIC POWER LABORATORY 
GENERAL E I F C T R I C COMPANY 
BOX 1J7 2 
SCHENECTADY, NEW YORK 1 2 3 0 1 

MATERIAL A V A I L A B L E - R E S T R I C T E D D I S T R I B U T I O N 
SCIURCF DECK ( 6 0 9 CARDS) 
FEFEPENCF P F P O R T , K A P l - M - 6 7 2 9 

CATEGORY - I 
K E Y W O R D S - S T R E S S E S , S H E L L S , STRUCTURAL A N A L Y S I S , SCR C O O f S , 

FATIGUE ANALYSIS 
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1. NAME PR DESIGNATION OE PROGRAM - PAEFLE 

2. COMPUTER FOR WHICH PRCGRAM IS DESIGNED AND OTHFRS LFCN WHICH 
IT IS CFEPAPLE - IBM36C,370/195 

DESCRIPTION CE PRObLEM OR FUNCTION - RAFFLE CALCULATES NEUTRON 
FIRST FLIGHT COLLISION PROPAEILITIES FOR A WIDE VARIETY OF THREE-
DIMENSIONAL CELL GLOMFTRY CONFIGUPAT IONS. THE CUTER BOUNDARIES OF 
THE CELL CRCSS SECTION MAY BE CIRCULAR, SQUARE, CR HEXAGONAL. 
THE CELL MAY CONTAIN ANNULAR REGIONS ANC/CR CLUSTERS OE ROCS. 

METHOP OE S01C;TICN - EACH AXIAL SUBDIVISION OF EACH REGION AND POD 
IS CHARACTERIZED BY A NUMBER WHICH DESIGNATES ITS MATERIAL, ANC 
THEPEPY THE NUCLEAR TCTAL CPCSS SECTION. THE MCNTE CARLO METHCC 
IS USrP, IN WHICH NEUTRON HISTORIES ARE STARTED AT RANDOM WITHIN 
MATERIAL NUMBER 1 AMD CONTINUED UNTIL A CCILISICN CP ESCAPE 
PfCURS. IF DESIRED, SUCCESSIVE CASES MAY BE RUN IN WHICH THE HIS
TORIES ARE STARTED IN ANY MATERIAL OF THE CELL MERELY BY RENUM
BERING THE MATERIALS. 

CFSTHICTIONS ON THt COMPLEXITY CF THE PROBLEM - MAXIMA OE -
20 REGIONS 
1. PIFFEPENT TYPES CF RCPS (DIFFERING IN EITHER GECMETRY OP 

MATFP! ALS) 
50 POOS PER REGION 
2. SUBPFCICNS PER PCD 
1? REGIONS WITH RODS (ONLY THF FIRST 12 REGIONS CCUNTING FPLM 

THE CELL CENTER) 
R MATERIALS 

TYPICAL RUNNING TIME - SIMPLE GEOMETRIES MAY REQUIRE 2 MINUTES 
FCR A CASE CONSISTING OF 25,GC0 HISTORIES ON THE IEM^60. FRCBLFMS 
n WHICH THE SOURCE REGION IS A SMALL FRACTION OF THE TOTAL OR THE 
MEAN FREE PATHS ARE LONG COMPARED TC THE OIMENSICNS CF THE REGIONS 
MAY TAKE S=^VEPAL TI,"ES AS LONG. 

UNUSUAL FEATURFS OF THE PPCGRAM -

SCMr'pART^^r\'ic'?"^ PROGRAMS - MUCH CF THP BASIC I N E C R M A T I C N AND 

MCNTE CAJLC^COJE! C5R' "'''' "'' ' ' " ' ' '"'" ' ' ' """' "^^^^^ 

STATUS - ABSTRACT FIRST DISTRIBUTED MAY 197; 

[BM7090 VEkSION SUBMITTED OCTPBFR 1969, DELETED FEBRUARY 

IBM36.. VERSION SUBMITTED OCTOBER 1969, PEFLACED BY REVI
SION ri ElBkUARY 1975, SAMPLE PROBLEM FXEfUTEO BY ACC. 

REFFRFNCES - P. w. HERMANN AND P. S. C A R L < ; M I T H . PAEFIF A KPNTr 

T FS" ' m T^l^^^''^'^''^'^ '' ' ' ' ' ' ^^"^^^ C O U I S C N ' 80 A -TIES, ,FNL-TM-169q, CfCEMPER 1P66, 

0. C. IRVING, P. M. FrEFSTONE, JP., ANC F. B. K. KAM, 
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10. RFFFPENCES (CCNTINUEO 
05R, A GENERAL-PURPOSE MONTE CARLC NEUTRCN TRANSPORT CODE, 
CPNL-3522, FERPUAPY 1965. 

11. MACHINE REQUIREMENTS -

12. PPCGPAMMING LANGUAGES USED - FOPTFAN IV ANC PAL 

13. OPERATING SYSTEM CR MCNITCR UNDER WHICH PPCGRAM IS EXECUTEC -
OS/36,,37C. 

14. ANY OTHER PROGRAMMING OR CPFRATING INFORMATION OP RESTRICTIONS 
ASSEMBLY LANGUAGE IS USED FOR THE RANCCM NUMBER GENERATION ROU
TINES. 

15. NAME AND ESTAPLISHMENl OE AUTHORS -
0. W. HERMANN ANP R. S. CARLSMITH 
HOLIFICLD NATICNAL LAPORATCRY 
CAK RIDGE, TENNESSEE 3783j 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK ( 3 4 4 2 CARDS) 
SAMPLE PROBLEM ( 2 6 CARCS) 
REFFPFNCE REPORT, L R N L - T M - I 6 9 9 

17. CATEGORY - P 
KEYWORDS - CELL CALCULATICN, LEAKAGE, MONTF CA^LC MFTEiCD, LAT

TICES. 05R COOES 
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1. 

2. 

NAME OH 0 E S I G E : A T I P N CF PROGRAM XSDPN 

COMPUTER FOR WHICH PkCGRAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS opEPAElE - IBM3tJ/65 CR HIGHER , 

DESCRIPTION CF PRCBLEN OR FUNCTION - XSDRN USES THE NORDHFIM INTE
GRAL TREATMENT, NARROW RESOf.ANCE, OP INFINITE MASS A F PP OX I M A T ICN 
TC PROCESS PESINANCE DATA ON A MASTER CROSS SECTION LIBRARY AND 
THUS CHTAIN MICROSCUPIC FINE-GROUP CPOSS SECTIONS ECP A LARGE NUM
BER OF NUCLIDES. THE CODE WILL THEN USE THESE CPOSS SECTICNS IN 
AN INDEPENDENT CALCULATION TC SOLVE FOR FLUXES, E I G E N V A L U E S , 
CRITICAL DIMENSIONS, ETC., USING DISCRFTE O R D I N A T E S , DIFFUSION, OR 
AN INFINITE MECIUM THEORY C A L C U L A T I C N . THE FINF-GRCLP FLUXES THUS 
OBTAINED CAN THEN BE USED TO COLLAPSE THE FINE-GROUP C P O S S SECTION 
DATA TO A MCRE TENABLE BPCAC-GPOUF STRUCTURE FCR USE IN SEVERAL 
INDEPENDENT COMPUTER CCfjES. 

METHOD CF SCLUTION - THE PRINCIPAL C A L C U L A T I C N S PEPFCRMED PY XSDPN 
(RFSONANCC CALCULATION ANC FLUX C A L C U L A T I C N ) BUTE EMPLOY NUMERICAL 
F I M T F - P I F F E R E N C E T E C H N I Q U E S . FOR THE RESONANCE C A L C U L A T I C N , THIS 
INVOLVES A SIMPSONS INTEGRATION TO SCLVE FOR THE CCLLISICN DENSITY 
IN THE RESONANCE RANGE. THE FLUX CALCULATIONS EMPLOY A MULTIGROUP 
ENERGY STRUCTURE, AN ARBITRARY SPATIAL STRUCTURE AND A MECHANICAL 
ANGL'LAR QUADRATURE, ALL OE WHICH MUST BE USED IN THE VARIOUS INTE-
GFATION AND DIFFERENCING SCHEMES IN THE C C D E . 

RESTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM - THE PRINCIPAL 
RESTRICTION IS THE AVAILABILITY OF ADEQUATE CORE STORAGE TO BUILD 
RFCUIPED ARRAYS. THE CODE IS FLEXIBLY DIMENSIONED WHICH MEANS 
THAT ARRAY SIZES ARE SET FOR THF PARTICULAR PROBLEM AT EXECUTION 
TIME. (PROVISIONS ARE ALSO AVAILABLE FOR STORING CERTAIN LARGE 
OATA A-!RAYS CUT OF COPE, 'l F NEED BE.) 

TYPICAL RUNNING TIME - TYPICAL RESONANCE CALCULATICNS HAVE BEEN 
RUN DN THE IPM360/75 IN FRCP ONE-HALF TO ONE MINUTE PER N U C L I D E . 
A TYPICAL FLUX CALCULATION (S4 P3, 25 SPACE POINTS, 123 ENERGY 
GROUPS, CYLINDER, K-CALCULATICN, REDUCE CROSS S E C T I C N S , 4 RESO
NANCE NUCLIDES) GENERALLY RUNS IN l.J TO 12 M I N U T E S . A FIXED 
SOURCE CALCULATICN FOR THE SAME SYSTEM WOULD TAKE APPROXIMATELY 
THE SAME TIME. 

UNUSUAL FEATURES OF THE PRCGRAM - THE FLEXIBLE DIMENSIONING SGHEME 
EMPLOYED BY XSDRN ALLOWS CNE TO MAKE OPTIMAL USE OF CORE S T O R A G E . 
A UNIQUE METHOD OF STORING CRCSS SECTICNS IS EMPLOYED TC ELIMINATE 
INPUT OF UNNECESSARY TRANSFER CROSS S E C T I C N S . 

RELATED AND AUXILIARY PROGRAMS - THE MASTER LIBRARY TAPE FCR XSDRN 
IS PRODUCED BY XLACS. CRCSS SECTION TAPES CAN BE GENERATEC FOR 
ANISN (ACC ABSTRACT 1 5 1 ) , D O T , CITATION (ACC ABSTRACT 3 8 7 ) , R O D , 
OR THE EXTEPMINAT0R2 (ACC ABSTRACT 156) C O D E S . 
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NAMf PP DESIGNATION LE PROGRAM T I 0 I R 2 

2 . C O M r U T F C F O P W H I C H P R O G R A M IS D E S I G N E D AND O T H E R S L F C N W H I C H 
IT IS O F E P A P L F - C C C 6 6 C D 

3. D E S C R I P T I O N CF P R O B L E M OR F U N C T I O N - TIGIR IS A MODULAR P P C G R A M 
D E S I G N E D TO G E N E R A T E AND M A I N T A I N L I P R A R I E S CF D C C l M f N T I N F C R M A -
T I C E ; ( A B S T R A C T S , B I B L I O G R A P H I C I N F O R M A T I O N . INDEX T E R M S . A N P CTH ^ a 
S I G N I F I C A N T I N F O R M A T I C N ) , TC R E T R I E V E THE I N E C R M A T I O N S E L E C T I V E L Y , 
TC P R I N T THF R E T R I E V E D I N F O R M A T I C N IN V A R I O U S O U T P L T F O R M A T S , ANC 
TO G E N E R A T F S T A T I S T I C S OF THf I N F C R M A T I C N F I L F S . 

4. METHOD OF SOLUTION - INEORMATIGN IS RETRIEVED ON A SELECTIVE 
BASIS. THE SELECTICN PROCESS EMPLOYED IS ONE WHICH CETFPMINES THE 
TELTH VALUE CF A REQUEST FCF ANY GIVFN UNIT PECPFD, WHERE A UNIT 
RECORD IS THE INFORMATION FILED FOR A DCCU"FNT, ANC THE REQUEST IS 
A POOLFAN-LIKE FXPPESSIUN WFITTEN IN THE LANGUAGF LSED TO DESCPIBF 
THE DCCLMENT. 

5. P E S T R I C T I C N S ON THE C C M P L E X I T Y CF THF P R C P L F M -

6. T Y P I C A L R U N N I N G TIME - ONE M I N U T E OF C E N T R A L P R C C F S S L R TIMf IS 
P F C U I R E D TO S E A R C H A B O U T bj..^ O C C U M F N T R F C C R D S ON T A P E . 

7. UNUSUAL F E A T U R E S CF THE P R O G R A M -

B. R E L A T E D AND A U X I L I A R Y F R C G R A M S -

9. S T A T U S - A B S T R A C T F I R S T D I S T R I B U T E D MAY 1 9 7 , . 

C P C 6 6 0 0 V t P S I C N S U B M I T T E D S E P T E M B E R 1 9 6 9 , R t P L A C E C PY A 
NEW E D I T I O N C C T P P E P 1 9 7 4 . 

10. REFERENCES - J. L. CCPELAND, R. J. CULLEN, C. H. HLNTEP, AND 
A. E. ZACKRISON, TIGIR, A COCUMENT RETRIEVAL PROGRAM FOR THE 
CDC 66J.. - USERS RtEEPENCE MANUAL. K APL-M-674S (L) , JLLY 28, 1969. 

B. A. EROWN, TIGIR, A DOCUMENT RETRIEVAL PPCGFAM FO" 
THE COC 6600 AND TIGSCRT/EC IIMRC, TWC TIGIR MODULES TO PPCVIDE 
SORT CAPABILITY FOR TIGIR FILES, KAPL-M-6749(L) ADDENDUM NC. 1 
(REV.), AUGLST 1970. 

1 1 . M A C H I N E REQCIIRFMFNTS -

1 2 . P P O G R A M M I N G L A N G U A G E S U S E D - F O R T R A N AND A S C E N T 

13. OPERATING SYSTEM OR MCNITCR UNDER WHICH PRCGRAM IS EXECUTED -
SCOPE. 

14. ANY OTHER PRCGRAMMING CR OPERATING INFORMATION OP PESTRICTICNS -
SOME NON-STANDARD OPERATIONS SUCH AS BUFFER ASSIGNMENT AT EXECUTE 
TIME, RANDOM FILE GENERATION ANO USE, ANC SHIFTING, HAVE MADE 
MACHINE LANGUAGE SUBPROGRAMS NECESSARY. 
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15. NAME AND ESTABLISHMENT OF AUTHCRS -
AUTHORS J. L. G O P E L A N D , R. J. CULLEN, C . H. HUNTER, 

ANC A. E. ZACKRISON 

CONTACT C. J. SCHMIDT 
BUILDING A - 1 , ROOM 120 
KNOLLS ATOMIC POWER LAPOPATCRY 
GENERAL ELECTRIC COMPANY 
P. C. BOX 1072 
SCHENECTADY, NEW YCPK 12301 

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

FILE 1 - SOURCE DECK (14,854 C A R D S ) 
FIC^ 2 - TIGIP2 SYSTEM ROUTINES (180 C A R D S ) 
PEECRENCE REPORT ANC ADDENDUM 

17. CATEGORY - M 
K E Y W O R D S - I I B P A P I E S , N A I N T E N A N C E , R E T R I E V A L , C A T A P F O C E S S I N G 
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1. NAME 0° OESICNATIPN OF PRCGPAM - CONTEMPT-LT/C22 

2. COMPUTER FOR WHICH PROGRAM IS DESIGNEC ANC CTHERS LfCN WHICH 
IT IS OPERABLE - IBM360 

3. DESCPIPTICN CF PROBLEM OR FUNCTION - THE CONTEMPT-IT PROGRAM PRE
DICTS THE PPESSUPE-TEMPERATURE RESPONSE OF A PRY WEIL OR A OPY 
WELL WITH VENTS AND PRESSURE SUPPRESSION SYSTEM TC A LOSS-CF-
COOLANT ACCIDENT. AN ADDITIONAL DUAL CONTAINMENT COMPARTMENT MAY 
ALSO PC MODELED IF DLSIPEC. THE DRY H E L L IS StPAPATEO INTC A 
LIQUID REGION AND A VAPOR PFGION. EACH PEGICN IS ASSUMED TO HAVE 
A UNIFORM T F M P E R A T U K F PUT THF TF-PFPATURES OF THE TWC REGICNS MAY 
BE DIFFERENT. THE CONTAINMENT BUILDING IS REPRESENTED AS CONSIST
ING OF SEVERAL HFAT CONDUCTING STRUCTURES WHOSE THERMAL BEHAVIOR 
CAN PE DESCPIPFD PY THE ONE-DIMENSTONAL MULTI-RECHN HEAT CCNOLC
TICN EQUATIONS. WATER ANC ENERGY RATES FROM DISCHAPGE Cl- COCLANI, 
BOILING OF RESIDUAL WATER BY REACTOR DECAY HEAT, StPEFHFATING CF 
STEAM PASSING THROUGH THE CORE, ANP METAL-WATER PFACIIONS ARE 
ASSUMFO AVAILABLE EKLM PREVIOUS CALCULATICNS AND APE INPUT LATA TU 
THF PROGRAM. PPCGRAM OUTPUT INCLUDES CONTAINMENT VClUMt PPCSSURE 
AND TEMPERATURE, T E M R E R A T L P E S THROUGH THE BUILCING STPUCTIiPES, AND 
THE AMOUNT C:F W A T E R , VAPOR, ANO ENERGY IN THE CONTAINMENT VOLUMES. 
THE PRESSURE SUPPRESSIC'I CALCULATICNS INCLUDE VENT CLEARING ANC 
FLOW OF A TWC-COMPONENT TWC-PHASE WATER-AIR MXTLRF THRCUGH THt 
VENTS, AND A MASS-ENERGY EALANCE IN THE WET WELL. THERE APF PRO
VISIONS FCR NCIRMAL BUILDING LEAKAGE, LEAKAGE FROM FENI TRAT IL N S, A 
FAN COOLER SYSTEM, A M DRY AND WET WELL SFR4Y SYSTfMS. 

4. METHOP CE SOLUTION - ^^l INITIAL CONOITICNS OF THE CONTAINMENT 
ATMCSPHFRE ARE CALCULATED FROM INPUT VALUES, AND THF INITIAL TEM-
PEPATU°E DISTPIBUTKNS THROUGH THF CONTAINMENT STRUCTURES AOE 
DETERMINED FRC" THE SItADY-STATF SCLUTIOR OF THE HEAT CCNCLCTICN 
ECUATIONS. A TIME A 0 V A N C ; M F N T PROCEEDS AS FOLLOWS. THE INPUT 
WATER ANO ENERGY PATES ARE EVALUATED AT THE MIPPIIM CH A TIME 
INTERVAL AND APDEC TC THt CONTAINMENT SYSTEM. P F F S S L R F SUPPRES
SION, SPRAY SYSTEM EFFECTS, AND FAN CCOLFO EFFECTS ARE CALCULATEP 
OSING CONOITICNS AT THE BEGINNING OF A TIME-STEP. LEAKAGE AND 
HEAT LOSSES CP GAINS, EXTRAPCLATFD FPCM THE LAST TIME-STEF, ARF 
ADDED TC THE CPNTAir^MENT SYSTEM. CONTAINMENT VOLUME PRESSLRF AND 
TEMPFPATURES ARE ESTIMATED OY SOLVING THE MASS, VClUME, AND ENERGY 
BAIANCF ECUATIONS. LSING THESE RESULTS AS BCLNDAPY CCNCITICNS, 
THE HEAT CONDUCTION ECUAflCNS DESCRIBING STRUCTUFF SEHAVIOF APE 
ADVANCED USING AN IMPLICIT TECHNIQUE. THF RESULTING HEAT TRANS-
ECR RATES ARE USED TC CuRRECT THE PREVIOUS ESTIMATES OF THE WATER 
ANO FNCPGY STORAGE IN TEE CCNTAINMtNT VOLUME, ANC THE CONTAINMENT 
CCNPITICNS APF OBTAINHE t)Y SOLVING FCR THF SECCND TIME THF CON
TAINMENT PALANCE EQUATIONS. THt PRESSURE SUPPPESSICE ROUTINES USE 
TH": CONPITIONS AT THE PFGINMNG OF A T I M F - S T F P TO CALCULATE BOTH 
THE INITIAL EXPULSICN OF wATfJ FROM THE VENTS AND THE FLOW THRCUGH 
THE VENTS. FROM THE CALCULATED FLOW RATES, MASS ANC ENERGY ARE 
RFMOVED FR(M THF DRY WELL AND ADDfC TO THE WET wFLL. 
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5. RESTPICTICNS ON THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -
70 HEAT STRUCTURES 

1.11 MESH POINTS PEF STRUCTURE 
SEVERAL METHODS FCiR DESCRIBING NON-OONSTANT HEAT TRANSFER COEFFI
CIENTS ARE PROVIDED, eUT THE THERMAL CONDUCTIVITY AND HEAT CAPA
CITY ARE CONSTANT. WATER THERMODYNAMIC FROPEPTIES APE DETERMINED 
FROM TABLE LOCKUP ANC INTERPOLATION PROCEDURES. 

6. TYPICAL RUNNING TIME - ON THE IBM360/75, APPROXIMATELY .021 SECOND 
PFR TIME ADVAfCEMENT WITH 90 MESH POINTS FOR HEAT STRUCTURES WITH
OUT PRESSURE SUPPRESSION IS REQUIRED. THE PRESSURE SUPPRESSION 
TIMING IS NCT EASILY PREDICTED BUT TWO SAMPLE PRCBLEMS RANGED 
FROM .3 TO 2 SECONDS PER TIME ADVANCEMENT. 

7. UNUSUAL FEATURES CF THE PRCGPAM -

8. RELATED AND AUXILIARY PROGRAMS - CONTEMPT-LT REPLACES CONTEMPT 
(ACC ABSTRACT 2 9 7 ) , CCNTEMPT-CONPS, AND CCNTEMPT-PS. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1970. 
IBM360 VERSICN OF CCNTEMPT-CONPS SUBMITTED FEBRUARY 1973, 

REPLACED BY CONTEMPT-PS APRIL 1971, REPLACED EY 
CCNTFMPT-LT/;2: AUGUST 1973, REPLACED PY 
CONTEMPT-LT/022 DECEMBER 1973, PFPLACED BY ECITICN B 
JULY 1974, SAMPLE PROBLEM EXECUTEC BY ACC. 

10. REFERENCES - L. C. RICHARDSON, L. J. FINNEGAN, R. J. WAGNER, AND 
J. M. WAAGE, CONTEMPT, A COMPUTER PRCGRAM FOR PREDICTING THE CON
TAINMENT PPESSUPE-TEMPERATURE RESPONSE TO A LCSS-CF-COOLANT ACCI
DENT, IPO-17220, JUNE 1967. 

C. F. CAPMICHAEL AND S. A. MARKC, CCNTEMPT-PS - A 
DIGITAL COMPUTER CODE FOR PREDICTING THE PRESSURE-TEMPERATURE HIS
TORY WITHIN A PRESSURE-SUPPRESSION CONTAINMENT VESSEL IN RESPONSE 
TO A LOSS-CF-CCOLANT ACCICENT, IDO-17252, APRIL 1969. 

R. J. WAGNER, CONTEMPT MCDIF ICATICNS, PHILLIPS PETRO
LEUM MEMO WAG-24-6B AM, SEPTEMBER 23, 1968. 

P. J. WAGNER, GONTEMPT-CONPS MCOIFICAT ICNS, WAG-19-
69A-M, MAY 14, 1969. 

C. F. CARMICHAEL, MOD IFICATICNS TC CONTEMPT/CCNPS 
CODE, IDAHO NUCLEAR MfcMQ CARM-16-69, SEPTEMBER 17, 1969. 

L. C. RICHARDSON, DATE SUBROUTINE SOOCOCIO, PHILLIPS 
PETROLEUM NOTE. NOVEMBER 1968. 

R. J. WAGNER. CVI INPUT SUBROUTINE. ICAHC NUCLEAR 
NOTE, MAY 1969. 

P. L. MUELLER, 360/75 INTERVAL TIMER ROUTINE S00030, 
PHILLIPS PETROLEUM NOTE, OCTOBER 10, 1968. 

K. 0. RICHERT, BUFIO, A SUBROUTINE TC PERMIT FORTRAN 
ACCESS TO lOOP, PHILLIPS PETROLEUM NCTE, FEBRUARY 1966. 

A. J. SMITH, CALCOMP PLOTTER SUBROUTINES, PHILLIPS 
PETROLEUM DESCRIPTION, FEBRUARY 1969. 

'^"TS ENVIRONMENTAL SUBROUTINE MANUAL, ANC DOCUMENT, 
DECEMBER 1972. 

R. J. WAGNER AND L. L. WHEAT, CONTEMPT-LT USERS 
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10. PEFERFNCES (CONTINUED) 
MANUAL, INTERIM PFPuRT 1-2 14-74-12.1, AUGUST 1973. 

L. L. WHEAT, CC M E M P T - L T/021 CONTAINMENT CC^F - L L W -
7-73, AFPCJE T NOTE, SEPTLMBFR 6, 1'573. 

L. L. WHEAT, CONTFMPT-LT/C22 PROGRAM AVAILAfclLITY -
LLW-12-73, AEROJET NCTE, CECCM-IER 17, 1973. 

11. •MACHINE HEQUIFFMENIS 
PLOTTING 

27CK BYTES AND A CALOCMP FLCTTFR USED FCP 

12. PPCGPAMMING LANGUAGES USED - FORTRAN IV AND RAL 

13. OPERATING SYSTEM CF MCNITCR UNDER WHICH PROGRAM IS EXECUTEC -
OS/360 M V T . 

14. ANY OTHER PROGRAMMING Co OPERATING INFORMATION GP RESTPICTICNS -

15. NAME AND ESTABLISHMENT OF AUTHORS -
R. J. WAGNER AND L. L. WHEAT 
AEROJET NUCLFAR CLMPAE.Y 
550 SECOND STREET 
IDAHO FALLS, IDAHO 83401 

16. MATEPIAl AVAILABLE - MAGNETIC TAPE THANSMITTAL 
SOURCE DECKS (CONTEMPT 5182 CARDS, NPTS ENVIRLNMFNTAL SUBROU

TINES 12,195 CAPDS) 
LOAD MODULE CONTEMPT (IBM 2314 3 5 , BLCCKS) 
SAMPLE PROBLEM (60 CARCS) 
CONTROL INFORMATICN (JCL 53 CARCS) 
SAMPLE PROBLEM CUTFUT (31 PAGES, 4 PLCTS) 
REFFRENCE R E P O R T S , PROGRAM MODIFICATICN MEMORANDA, SUBROUTINE 

DESCRIPTIONS, INTERIM PEPCRT, AND AEROJET NCTFS 

17. CATEGORY - G 
KFYWORUS - ACCIDENTS, TEMPEPATURE PISTRI PUT I ON, PRESSURE DISTRIBU

TION, CONTAINMENT, WATER, THERMODYNAMICS, LEAKAGE, 
HFAT TRANSFER, CONTEMPT CCDES 
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NAME OR DESIGNATICN CF PROGRAM HEATMESH 

5. 

1 0 . 

11. 

1 2 . 

13. 

CDMPUTER FOR WHICH PRCGRAM IS D E S I G N E D AND CTHERS LFCN WHICH 
IT IS OPERAPL F - CDC66C0 

DESCRIPTION CF PROBLEM OR FUNCTION - H E A T M E S H IS USEC TO GENERATE 
GEOMETRICAL DATA REQUIRED FOR STUDIES OE HEAT TRANSFER IN AXISYM
METRIC STRUCTURES REPRESENTED AS SURFACES OF P E V O L L T I O N . THE FRO-
GkAM CONSISTS OF TWO CISTINCT P H A S F S . THE FIRST SLBCIVIDES THE 
GIVEN PARTS INTO A NODAL NETWORK ANO EVALUATES THE GECMETPICAL 
PROPERTIES CE THF N O D E S . THE SECOND DETERMINES ADJACENT NODES ANO 
EDITS GEOMETRICAL DATA FOR THE THERMAL M O D E L . 

METHOD CF SOLUTION - THE STFUCTURE TC BE STUDIED, REFRESENTEC AS A 
BODY OF REVPLUTION, IS DIVIDED INTO PARTS HAVING COMMON MATERIAL 
PROPERTIES AND REPRESENTED AS BODIES OF R E V O L U T I O N . EACH FART IS 
THEN DESCRIBED AS FOUR SURFACES OF REVOLUTION S U B D I V I D E D INTO 
NODES WHICH FORM A MESH. DATA FOP EACH PART APE C O L L E C T E D , I.E. 
VOLUME, AREA, AND PART NUMBER CF EACH NOPE, AND NCCE SURFACES CN 
THE PART BOUNDARY AND INSIDE THE PART B O U N D A R Y . THE DISTANCE 
BETWEFN THE CENTER ANC THE MIDPOINT CF EACH SURFACE CF THE NODE 
IS TABULATEC ALSO. 

RESTPICTICNS ON THE CCMPLEXITY CF THE PBCBLFM -
NUM.3ER CF SUBDIVISICNS BETWEEN 1 ANC 50 FCR SIDES 1 AND 3 
NUM.JER OF SUBDIVISIONS BETWEEN 1 AND 12 FOP SIDES 2 ANC 4 

TYPICAL RUNNING TIME -

UNUSUAL FEATURES CF THE PROGRAM - THE INPUT DATA ARE CONSTRUCTED 
IN THE SAMF MANNER AS USED IN THE APT PROGRAM. DATA GENERATED BY 
APT CAN BE USED IN HEATMESH WITH ONLY MINOR C H A N G E S . 

RELATED AND AUXILIARY PROGRAMS - THE DATA GENERATED FY HEATMESH 
ARE USEC IN THE DIFFERENCE EQUATIONS OF THE HEATFLCW PPOGPAM WHICH 
SOLVES TRANSIENT FfAT TRANSFFP P R C B L E M S . 

STATUS - ABSTRACT FIRST DISTRIBUTED CECEMPER 197C. 
CDCC600 VERSION SUBMITTED JANUARY 1 9 7 , . 

REFERENCES - V. K. GAEPIELSON, H E A T M E S H , A COMPUTER CODE FCP GEf-
ERATING GEOMETRICAL LATA RECUIRED FOR STUDIES OF HFAT TRANSFER IN 
AXISYM>^ETRIC STRUCTURES, S C L - C R - 6 7 - 3 0 , SEPTEMBER 1967, ANC ERRATA, 

MACHIN't PEQUIRFMENTS -

PROGRAMMINJG LANGUAGE LSED - FCRTRAN IV 

OPERATING SYSTEM PP MLNITCP UNDER WHICH PPCGRAM IS EXECUTED -
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14. ANY OTHER PROGRAMMING CR CPFRATING INFCRMATICN CP RESTRICTIONS -
ALL SUBROUTINES CAILEC WHICH ARF NCT INCLUCED REFER TO SANCIA 
(LIVEPMCRE) PLOT PROGRAMS ANC SHOULD BE EASILY CCNVEFTED TO OTHER 
SYSTEMS. 

15. NAME AND ESTABLISHMENT CF AUTHOR -
V. K. GAEPIEISCN 
NUMERICAL APPLICATIONS 
DIVISION 8321 
SANCIA CCRPCRATICN 
LIVEPMORE, CALIFCPNIA 94550 

16. MATERIAL AVA ILABI F -
SOURCE DECK (1036 CARDS) 
SAMPLE PRCPLFM (36 CARDS) 
RFFFRFNCE REPORT ANC ERRATA 

17. CATEGORY - N 
KEYWORDS - HEAT TRANSFER, GFPMF T R I > - S , INPUT DATA, STPUCTUPAL 

ANALYSIS 
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1. NAME 0'< DESIGNATICN CF PRCGRAM - BUPSTl 

2. COMPCTER FOR WHICH PRCGRAM IS DFSIGNEC AND OTHERS LPCE. WHICH 
IT IS iPERAE'L E - IBM360/75 

3. OESCklPTION OE PROBLEM OP FUNCTION - OURSTl PROVIDES FOR THE STUDY 
OF PRESSURIZED LIQUID IN A CYLINDRICAL SYSTEM IMMFCIATFLV AFTER 
A RUPTLIPE OCCURS AT CNE OR BOTH ENDS CF THE SYSTEM. PRESSURE, 
MASS VELOCITY, AND ENTHALPY ARE CALCULATED AT EQUALLY-SPACED MESH 
'">OINTS ALONG THE LENGTH OF THE SYSTEM. THIS IS A C NE-D I ME N S ION AL 
REPRESCNTATIOM, ASSUMING UNIFORM CONDITIONS THROUGHCLT ANY GIVEN 
CROSS-SECTIONAL AREA. FORCES ON DESIGNATFp SECTIONS OF THE SYSTEM 
CAN ALSO PE COMPUTED, WITH PROVISION FOR DIRECTICNAL C H A N C E S . 

4. METHOD CF SCIUTION - PARTIAL TIME DERIVATIVES FOP MASS VELCCITY, 
PRESSURE, AND ENTHALPY, OBTAINED FROM THE THREE CONSEPVATICN LAWS 
COR MASS, MCMFNTUM, ANC ENERGY, ARF APPROXIMATED WITH DIFFERENCE 
ECUATIONS. 

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PROPLEM - MAXIMA OF -
5U TOTAL CYLINDERS ANC ADAPTERS 

2033 SPACE STEPS IN THE WHOLE SYSTEM 
5", .ij TIME-STEPS 

ONLY SUBCOOLED, ERICTI ONEESS, ADIABATIC CASES CAN EE CONSIDERED. 

6. TYPICAL RUNNING TIME - WITH A LARGE PROBLEM CN THE IPM7u44, 
THE PRODUCT UF THE NUMBER CF SPACE STEPS AND THE NLMEER OF TIME-
STEPS RUN IN CNE MINUTE IS ABOUT 2 5 , 0 J 0 . 

7. UNUSUAL FEATURES OF THE PPCGRAM -

8. PELATFP AND AUXILIARY PROGRAMS - THE BLOT DECK IS LSEC TO PLOT 
DATA STORED EY BUPSTl. 

9. 

10. 

11. 

12. 

13. 

14. 

STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1970. 
IBM360 VERSION SUBMITTED FEBRUARY 1970, SAMPLE PROPLEM 

EXECUTED BY ACC. 

REFERENCES - RONALD P. ROSE, GEORGE H. HANSON, ANO CERALC A. 
JAYNE, HYOPCCYNAMICS DESCRIPING ACOUSTIC PHENCMENA COPING REACTOR 
COOLANT SYSTEM BLOWDOWN, IDO-17254, JULY 1967. 

GERALD A. JAYNE, BURT 1 PPCGRAM DESCRIPTION 
( P : 0 4 n ) , DECEMBER 1967. 

MACHINE REQUIREMENTS - 32K MEMORY 

PROGRAMMING LANGUAGE LSEO - FORTRAN IV 

O S / 3 6 o ' n B M l 6 j r ^^ '''^'"^" ^ ' ' ° " '"'"^^ PROGRAM IS EXECUTEC -

ANY OTHER PPOGRAMMING OR CPFRATING INFORMATION OR PESTRICTICNS -
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15. NAME ANO FSTABL ISHMeNT of A U T H C S -
G. A. JAYNi AND G. H. HANSON 
IDAHO NUCIEAP CORPORATION 
P. 0. BOX l'<45 
IDAHf EALI S , IDAHO 834 , . 1 
R. P . ROSE 
WESTINGHCUSF ASTRCNUCLEAP LAPCRATCPY 
P. C. PCX 1 .864 
PITTSBURGH, PLNNSYtVANIA 15236 

16. MATERIAL AVAILABLE -
SOURCE DECKS (HUkSTl 360-612 CARPS, 6LCT 360-243 CARUS) 
SAMPLE PPCBIEMS (BUkSTl 360-33 CAFLS. BLOT 36.-29 CAPCS) 
SAMPLE PROBLEM OUTPUT (8 PAGES) 
REFERENCF RpoORT AND PROGRAM DESCPIPTICN 

17. CATEGORY -
KFYWCRDS - CYLINPFRS. PPESSUPF DISTRI PUT ION. 1-0 I MRNSILNAL. 

ENTHALPY, PLJWDCWN, HYDP CP YNAM I C S. COOLANTS. BL I T CCDES 
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1. NAME OP DESIGNATION OE PRCGPAM - ETOMl 

2. COMPUTER FOP WHICH PPCGRAM IS CESIGNED AND OTHERS UFCN WHICH 
IT IS OPERAPLE - CDC6603 

3. PESCPIPTION OF PROBLEM OR FUNCTION - FTCMI PRCCESStS BASIC NUCLEAR 
INFORMATION GIVEN IN THE ENDF/B FORMAT ANC PRODUCES CATA CECKS FCR 
USE IN GENEPATION OF MUFT4 ANO MUFT5 LIBRARIES. 

4. METHOD CF SOLUTIPM - EASICALLY. ETOMl PERFORMS A STRAIGHTFCPWARD 
GROUP AVERAGING OF THE VARIOUS CROSS SECTIONS USING THE INPUT 
WEIGHT AND THE MICkOSCC;PIC DATA FROM THE ENDF/B CATA FILES. THE 
BPEIT-wIGNFP SINGLE-LEVEL FORMULA IS ASSUMED TO YIELD PESCNANCE 
CROSS SECTICNS WITH RFASUNARLF ACCURACY. 

PFSTPICTIONS CN THt CCMPLEXITY CF THE PROBLEM 
99 MULTIGRCUPS 

250 PESOIVEP PFSONANCfcS 

MAXIMA OF 

TYPICAL RUNNING TIME - EXECUTIUN TIMES FOP A STANDARD 54-GFOUP 
MLCT PSPBLEM USING tNDE/B OATA WHICH CONTAIN EXPLICIT RESONANCE 
PARAMETERS VAFY FROM 1 TO 2 MINUTES. WHEN THE ENDE/P DATA FOF 
THF ISOTOPE DOES NC;T CONTAIN EXPLICIT RESONANCE FARANETEFS, EXECU
TION TIMES VARY FROM .5 TC 1 MINUTE. 

UNUSUAl EEATURFS CF TFE PRCGFAy - THF GENERAL PURPCSE RETRIEVAL 
SURPPUTINES fcNAGLE TWC TAPUIAR FUNCTIONS TO BE ACCURATELY COMBINED 
(TC WITHIN SCME INPUT EPSILLN) ANP THEY ALSO PPOVICE FOR EXACT 
lACCORPING TO THE SPECIFIED I NT PR POL AT I ON SCHEMES) INTEGRATION OF 
THE FUNCTIPtS. ANY DESIRED WEIGHTING SCHEMc MAY BE LSED. ETOMl 
WILL ACCEPT ENDF/B DATA FPCM A BINARY TAPE CP FROM A BCC CARD 
IMAPr TAPE OB JUST FPCM BCD CARDS. ALL DATA IS ASSUMED TO BE IN 
TpP STANDARD FNDF/P APHANGEMFNT. MANY CE THE SUPRCLTINES USED BY 
THE PROGRAM MAY HF USEFUL IN OTH^R (PRESENT AND FUTUFE) CODES 
CCNNECTEO WITH THE ENCF/R SYSTEM. 

RELATED AND AUXILIARY FRCGRAMS - STORAGE ANO RCTPIFVAI OF THE 
•ENQC/« MICRCSCCPIC OATA ANC CPM8INATICN OF TWC OR MCPF TABULAR 
ARRAYS INTO CNF TAPULAk ARRAY WITH ONF INTERPCLAT ICN SCHEME IS 
ACCOMPLISHEC IN LARGF FART EY THE GENERAL PURPCSE RETRIEVAL SUP-
"CUTINrs (ACC ABSTRACT 3 « 4 ) . 

9. STATUS - ABSTRACT FIRST DISTRIBUTED CFCFMEER 1970. 
CDC6600 VtRSICN SUBMITTED FEBRUARY 1970. 

10. .^FFERfNCES - P. A. DANNris AND 0. E. KUSNEP, ETCM-1 - A ECFTRAN 
PROGRAM TO PPOCFSS OATA FROM THE ENPF/P FILE TC THE MUFT FCRMAT, 
WCAP-36B3-1, MAY lS6p. 

H. C. HONECK, FNPF/R - SPECIFICATIONS FCP AN EVALU
ATED NOCLFAF DATA FILE FOP PFACTCP APPLICATIONS, RNL-5j>,66, MAY 
1<^66, RFVISEP JULY 1967. 

^'. BOHL , JR., E. M. GFIRARO, AND G. H. PYAN, MUFT-4 
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8. RELATED AND AUXILIARY PROGRAMS - THE CRECT CODE WAS LSEO TO "AKE 
THE NECESSARY ALTEPATICNS TC THE ENDF/B TAPES. THt FATA DECKS 
WERE CREATED FOR THE MUET4, MUFT5, GAMl (ACC ABSTRACT 3 3 ) , AND 
GAM2 PROGRAMS. 

9. STATUS - ABSTRACT HIkST DISTRIBUTED CECEMPER 1973. 
COC6600 VERSION SLPMITTEO FEBRUARY 1=70. 

10. REEEPENCE - S. KELLMAN AND P. E. KUSNEP, CESCPIPTICN CF THE GENER
ATION OF DATA DECKS BY ETCG-1 FCR USE IN CREATING MUFT AND GAM 
LIBRARIES, WCAP--»e45-2 ( E N C F - 1 3 3 ) , JANUARY 1973. 

11. MACHINE RECUIRFMENTS -

12. PPCGPAMMING LANGUAGE LSED -

13. OPFRATING SYSTEM CR MuNIICR UNDER WHICH PRCGPAM is EXECUTED -

14. ANY OTHER PROGRAMMING OR OPERATING INFCRMATICN CR kFSTRICTlCNS -

15. NAMF AND FST API ISHMENT OF AUTHORS -

S. KELLMAN AND D . c. KUSNEP 
WESTINGHCUSF ELECTRIC CCPPORATICN 
PWR SYSTEMS DIVISION 
POX 3 55 
PITTSBURGH, PENNSYLVANIA 15230 

16. MATFPIAI AVAILABLE - MAGNETIC TAPE TRANSMITTAL (5 TAFFS) 
M u r T 4 ( 1 T A P E 5Q F I L E S ) 

M U F T 5 ( 1 T A P E 5 9 F I L E S ) 

G A M l ( 1 T A P E 4 7 F I I E S ) 

G A M 2 ( 2 T A P E S T A P F l - 2 5 F I L E S , T A P F 2 - 2 3 F I L F S ) 

REFFRENCE REPORT ' 

1 7 . C A T E G O R Y - Z 

K E Y W O R D S - C R O S S S F C T I C f J S , I I P R A R I F S , MUF T 4 C C i J C S , M i f T 5 C C D t S . 

G A M l C C D I S . G A M 2 C C D E S , f T O G C O D E S , C P F C T C O D E S 



766 

ACC ABSTRACT 448 03/75 

1. NAME OR DESIGNATION CF PROGRAM - FIASH4 

2. COMPUTER EOF WHICH PRCGRAM IS UESIGNFD AND CTHERS LPCN WHICH 
IT IS CPERAPLE - CDC66..1, IPM36:,37: 

3. OESCRIPTION CF PROBLEM OR FUNCTION - FLASH4 IS USEC TC DETERMINE 
THF TRANSIENT RESPONSE OF A WATEP-CPOLED REACTOR OP HYDRAULIC SYS
TEM TO SEVERE VAPIARLE PRESSURE OPERATION. 

4. METHOD CF SOLUTION - THE NUMERICAL INTEGRATIONS CF THE COUFLEO 
FLUID CONSERVATION EQUATIONS ARE DUNE BY FULLY IMPLICIT DIFFERENCE 
EQUATICNS. ElUID PROPERTIES ARE GENERATEC FRCM STCPFD DATA. 

5. RESTRICTIONS ON THt CCMPLEXITY OE THE PROBLEM - MAXINA OE -
2i PRESSURE DETERMINING NODES 
40 Flow PATHS 

THE PLANT ANC CORE GECMETRY ARE ASSUMED FIXED IN TIME, HENCE THE 
SOLUTION IS NOT APPLICABLE AFTER SIGNIFICANT DIMENSIONAL CHANGF. 

6. TYPICAL RUNNING TIME - RUNNING TIME VARIES BETWEEN .CCl TO U u 
TIMES REAL TIME, DEPENDING ON THE TYPE CF THE PRCBLEN. 

7. UNUSUAL FEATURFS OF THE PRCGPAM - FLASH4 CAN BE APPLIED TC ANY 
WATER-CCOLEP REACTOK GEOMETRY OR PLANT CONFIGURATICN. IT INCLUDES 
ACOUSTIC EFFECTS FOR BOTH SUBCOOLED AND SATURATED PLCWDOWNS. THE 
NUMERICAL TECHNIQUES CF ELASH4 RESULT IN SHCRTER RLNNING TIME FCR 
THE LONG-TERM SOLUTIONS OE SLOWLY VARYING TRANSIENTS, E.G. SMALL 
LEAKS. 

8. RELATED AND AUXILIARY PROGRAMS - FLASH4 IS AN EXTENSION CF FLASH 
ANO FLASH2 (ACC ABSTRACT 2951. FLASH4 USES THE INPLT PROCESSING 
SUBROUTINES FCHIP, CAPCS, AND INPF (SEE REFERENCE 4 AND ACC 
APSTRACT 4 7 6 ) . THE IBM360 VERSION OF FLASH4 USES THE ENVIRONMEN
TAL ROUTINES WHICH WERE CCNVERTED FOP THE IBM36i. VERSICN CF PDQ7 
(ACC ABSTRACT 2 7 5 ) . 

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 197C. 
CDC6600 VtRSICN SUBMITTED JANUARY 1970. 
IBM360 VERSICN SUBMITTEC AUGUST 1974, SAMPLE PROBLEM EXE

CUTED BY ACC. 

10. REFERENCES - T. A. PORSCHING, J. H. "URPHY, J. A. PECFIELD, ANC 
V. C. DAVIS, FLASH-4, A FULLY-IMPLICIT FORTRAN IV FRCGRAM FOR THE 
DIGITAL SIMULATION OF TRANSIENTS IN A REACTOR PLANT, WAPD-TM-840, 
MARCH 1969. 

J. A. REDEIELD, J. H. MURPHY, V. C. DAVIS, F L A S H - 2 , 
A FORTRAN IV PROGRAM FOR THE DIGITAL SIMULATION OF A MULTINCDE 
REACTOR PLANT DUPING LCSS-CF-COOLANT, WAPD-TM-666, APRIL 1967, 

S. G. MARGOLIS ANO J. A. REDEIELD, FLASH, A PRCGPAM 
FOR DIGITAL SIMULATION OF THE LOSS-OF-COOLANT ACCICENT, WAPO-TM-
534, MAY 1966. 

C. J. PFEIFtR, CDC-6600 FORTRAN PROGRAMMING - BETTIS 
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10. REFFRFNCES (CONTINUED) 
FNVIOONMEMTAL REPORT, WAPC-TM-668, JANUARY 1967. 

l6M36^/37, FLASH4 REACTOR TRANSIENTS SIMULATICN 
GRAM LISTING, "DC N2267-094, VOLUMES 1 AND 2. JULY 1<:74. 

P P C -

1 1 . M A C H I N E R E Q l M P r M F N T S - fa4K M E M O R Y ( C C C 6 6 . 

1 2 . P R O G R A M M I N G L A N G U A G t L S E D - E C P T P A N I V 

I. 25.K PYTIS (IBM36.) 

13. OPFRATING SYSTEM CR MCNITCR UNDER WHICH PPCGRAM IS EXECUTEC -
SCOPF (C0C663J), 05/360,370 (IBM360,?70). 

14. ANY OTHER PFCGRAMMINC OR OPERATING INFORMATION CP FESTPICTKNS -
ALL TH- FLASH4 SUBROUTINES WFPF CCNVEPTEE TO THE IFM360 EXCEPT THE 
PLOTTING RC^UTINES. HCW^VFR, ALL REEFRENCES TC THE FIOTTING WERE 
LIFT INTACT SO THAT ANYONE WISHING TC AOD THIS FEATLPf WILL FINO 
IT LESS DIFF ICULT. 

MURPHY, J. A. REDfIFLC, 
15. NAME AND ESTAHl ISHMENT OE AUTHORS -

6600 T. A. PORSCHING, J. 
AND V. C. CAVIS 
BETTIS ATOMIC POWFR LAPORATCRY 
WESTINGHCUSF ELECTRIC CCRPORATKN 
P. C. POX 79 
WEST MIFFLIN, PENNSYLVANIA 15122 

360 C. K. HERKSTPOETER AND K. G E | P 
MCDONNELL rOUGLAS AUTOMATION COMPANY 
POX 516 
ST. LCUIS, MISSOURI 63166 
GIL8EPT ASSOCIATES. INC. 
P. C. BOX 1498 
525 LANCASTER AVENUE . 
READING, PENNSYLVANIA 19603 

16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

SOURCE CECKS (6600-11.5CE CARCS. 360-15.907 CARDS) 
SAMPLE P'?CBLt"S (6eCJ-24 CARDS. 363-23 CARDS) 
SAMPLE PROBLEM OUTPUT (66,J-25 SELECTED PAGES) 
CONTROL INFORMATION (JCL 360-78 CAPDS) 
2314 LOAD MODULE FLASH (360-320 BLOCKS) 
REFERENCE REPORTS, WAPC-TM-84., WAPD-TM-666, WAFC-TM-66e, 

MDC N2267-094, VOLS. 1, 2 (360 VERSION ONLY) 

17. CATFGCRY - G 
KEYWORDS - REACTORS, TRANSIENTS, ACCIDENT, CONTAINMENT, FLEtS, 

FLUID FLOW, PRESSURE DISTRIBUTION, CCCLANTS, BLOWDOWN. 
REACTOR SAFETY, FLASH CCDES 
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1. NAME OR DESIGNATION CF PROGRAM - CYGRC3 

2. COMPUTPP FOR WHICH PPCGRAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS OPERABLE - 00066^.,' 

3. DESCRIPTION CE PROBLEM OR FUNCTION - CYGP03 IS AN EXTENSIVE MODI
FICATION OF CYGROl AND CYCP02 (ACC ABSTRACT 2661. EASICALLY THE 
PROGRAM CALCULATES TEMPERATURES, DEFORMATION, ANC STRESSES IN 
CLAPDEO FUEL RCOS AS A FUNCTION OF A HISTORY CF POWEF AND COOLANT 
CONDITIONS. AXIAL ANC CIRCUMFERENTIAL UE'IFORMITY ARE ASSUMED. 
BUBBLE GROWTH AN" MIGRATION ARF INCLUDED. THE MAIN CHANGES FPCM 
CYGPOl AND CYGP02 APE IN THt AREA CF VCIC MIGRATION, FUEL CRACK
ING, CLAD CCLLAPSE, REPRESENTATION OF IN-PILE CREEP AND CLAD 
ANISOTROPY. 

4. METHOD CF SOLUTICN - THt FUEL ANC CLAC APE DIVIDED INTO A NUMBER 
OF CONCFNTklC RINGS. EQUATIONS FOR BALANCE OF ECRCES ANO CIS-
OLACEM=NTS PFTWEFN THE RINGS APE USEC TO ESTABLISH ECUILIBFIUM. 
PLASTIC FLOW (CREFP) IS TREATED ON AN INCREMENTAL EASTS. THE 
REQUIRED SIZES OE TIMF-STtPS ARF CALCULATED INTFPNALLY ON THE 
BASIS OF ALLOWED STRESS AND STRAIN INCREMENTS. 

FFSTRICTICNS ON THE CCMPLEXITY CF THE PROBLEM 
30 RINGS (FUEL PLUS CLAD) 

MAXIMUM OF 

13. 

TYPICAL RUNNING TIME - EACH BASIC TIME-STEP TAKES ABOUT „.:i 
SECOND PER FUFL RING (I.E. D.l SECOND FOP 10 P I N G S ) . THE NUMBER 
OF TIME-STEPS PEP HISTCPY INPUT STEP VARIES BETWEEN 50 ANC 500. 

UNUSUAL FEATURES OF TEE PRCGPAM - BENCING MOMENTS TC HOLD THF FUEL 
PCD STRAIGHT WHEN SITLATEO TN A POWER GRADIENT ARE CALCULATED BY A 
PERTURBATION ANALYSIS. 0 CP F E SPONDI NG DEFLECTIONS IF ALLOWED Ti; GO 
FREE ARE ALSC D L T E P M I N E D . AXIAL FORCES PPOCUCEC BY SUPPORTS CAN 
BF FACTCRFD INTO THF CALCULATIONS. THE EFFECT CE A CENTRAL HEAT 
PPCPUCING PI UG INSIDE THt FUFL CAN BE CALCULATFD. CLAD CCLLAPSE 
PRESSURES CAN BE SPFCIFIEC AS A FUNCTION CF TIME. 

RELATED AND AUXILIARY PPCCPAMS - CYGROl ANC CYCRC2. CYGRC3 USES 
TE'C RPTTIS ENVIPDNMtNTAL ROUTINES (ACC ABSTRACT 4 7 6 ) . 

STATUS - ABSTRACT FIRST DISTPT3UTFP CECEMPER 1970. 
CDC663J VERSION SLPMITTEO JULY 1973, REPLACED 

PY CORRECTED VERSION AUGUST 1971. 

^EFFPENCES - F. DUNCOMRt ANC C. M . FPIEDRirH, CYCRC-^ - A COMPUTER 
PRCGRAM TO DETERMINE TEMPERATURES, STRESSES AND C FFCF'MAT I CN S IN 
OXIDE FUEL RCPS (LWBR CEVELCPMENT PROGRAM), WAPD-TM-961. MARCH 

C. J. PFEIFFR, CCC-66... FORTRAN P R C G R A M M N G - BETTIS 
ENVIRONMENTAL PrpORT, WAPD-TM-668, JANUARY 1967. 

ACC PPOGRAMMING NOTE 73-4. AUGUST 2P. 1972. 
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11. MACHINE R E O U I R E M F N T S - 140,000 OCTAL WORDS 

12. PPUGRAXMING LANGUAGE LSED - FORTRAN IV 

13. OPFRATING SYSTEM Ck MONITOR UNDER WHICH PPCGRAM IS EXECUTEC -
S C O P E . 

14. ANY OTHER PROGRAMMIMG CP CPFRATING INFORMATICN CP PESTRICTICNS -
CYGR03 CALLS A SUBROUTINE TICK WHICH IS NOT INCLUDEC WITH THF PPO
GFAM N J R W I T H T H E EtTTIS ENVIRONMENTAL R O U T I N E S . THEFEFCRE. THE 
USEE WILL HAVR TP PROVIDE HIS CWN SUPPOUTINF TICK. CALL TICK(HPS) 
IS USED TO CPTAIN ELAPSED TIME FOP THE CURRENT JCP. IT SETS HFS 
(FFAL) TO THE FiAPStC CHARGE TIME IN H O U R S . 

15. NAMF ANC FSTARlISHMENT OF AUTHORS -
E. LUNCCMBE AND C. M. FRIEDRICH 
BETTIS ATOMIC POWER LABCRATCRY 
WESTINGHCUSF ELFCTHIC CCFPORATILN 
P. C. BOX 79 
WEST M I F F I I N , PFNNSYLVAriA 15122 

16. MATERIAL AVAILABLE - RtSIPICTED DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

SOURCE PECK (5206 C A R D S ) 
SAMPLE PPCBLFM (95 CARos) 
SAMPLE PROBLEM OUTPLT (15 PAG^S) 
REFERENCE PFPCRTS 

17. CATEGORY - I 
KEYWORDS - STRESSES C I S T h I RUT ION , FUEL EIEMENTS, DEECRMATICN. 

TFMpFPAIURt, PRESSURE, CYGPC COPES 
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1. NAME 0» D E S I G N A T I O N CF P R O G R A M - K E N 0 / K E N C 2 

2. CCMPUT^F FOF WHICH PRCCRAM IS DESIGNED AND OTHERS UFCN WHICH 
IT IS nFERAPLF - I6M360, CDC6600 

DESCRIPT 
CARLO CP 
ALLC:WS F 
AEC CUBC 
WITH ONL 
DESGP IBE 
FOR SYST 
THE PROG 
DEVFLPPE 
CAN BE D 
SURFACES 
FASHION. 
WITHOUT 
KEFF FOP 
THF LEAK 
THE TOTA 
PEGICN A 
OUTPUT 

ICN C 
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Y OE'E 
0 AS 
EMS N 
RAM C 
D FCR 
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PEC 

EXTER 
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AGE, 
LS EC 
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F PPOPLF 
IITY COD 
ESCPIPTI 
RECTANGU 
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TAINI 
SYST 

APALL 
(EACH 
CL OSI 
E USI 
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ECTIQ 
NTED 
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NG A 
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GEOM 

NG AL 
NG TH 
IZED 
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A FU 
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SPFCIA 
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PEGS) 
F T R I C A 
L R E G I 
IS SPE 
G E C M E T 
D E . 1 
P L A N E S 
N T E R S E 
ILE UN 
CUTPU 
CF IT 

S FOR 
A FUNG 
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IS A MLLT 
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D OF CYLI 
ARRANGED 
L REGION 
CNS INTEF 
CIAL GtCM 
RY PACK AG 
T ALLOWS 
AND/OR C 

CTING IN 
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ICPOU 
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NC CO 
D DtV 
GY GP 
NERGY 
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RE 
0 I T ) . 
PACKAGE, 
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YSTEM THAT 
TIC 
PARY 
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NSISTS 
lATION 
OUP PLUS 
GROUP AND 
CFTICNAL 

OR 
OF 
AND 

METHOD CF SOLUTION - THE SCATTERING TREATMENT USED IN KENO ASSUMES 
THAT THE OIEFERENTIAL NEUTRCN SCATTERING CROSS SECTION CAN BE 
REPRESENTED BY A PI LEGENDPF POLYNOMIAL. ABSCPPTICN OF NEUTRONS 
IN KENO IS NCT ALLOWED. INSTEAD, AT EACH COLLISION POINT CF A 
NEUTRON TRACKING HISTCPY THE WEIGHT CF THE NEUTRCN IS REDUCED BY 
THE ABSORPTICN PROBABILITY. WHEN THE NEUTRON WEIGHT HAS BEEN 
REDUCED BELOW A SPECIFIED PCINT FOP THE REGION IN WHICH THE COLLI
SION OCCURS, RUSSIAN RC-ULETTE IS PLAYED TC DETERMINE IF THE NEU
TRONS HISTORY IS TO BE TERMINATED AT THAT POINT CR IF THE NEUTRCN 
IS TO SURVIVE WITH AN INCREASED W E I G H T . SPLITTING CE HIGH WEIGHT 
NEUTRONS IS ALLOWED IN ORDER TO MINIMIZE THE VARIANCE IN KEFF FCR 
SYSTFMS WITH RFGIONS CE WIDELY VARYING AVERAGE W E I G H T S . 

5. P F S T R I C T I O N S CN THE C O M P L E X I T Y CF T H E P R O B L E M -

6. T Y P I C A L R U N N I N G TIME - THE F I R S T K E N O S A M P L E P R O B L E M R E Q U I R E S JUST 
OVER 2 M I N U T E S OF E X E C U T I O N T I M E ON T H E I B M 3 6 G / 9 1 ANC 6 M I N U T E S ON 
T H E I B M 3 6 0 / 7 5 . T Y P I C A L P R C B L E M S R U N B E T W E E N 2 AND 30 M I N U T E S CN 
THE C D C 6 6 0 0 , D E P E N D I N G UN THE N U M B E R DF H I S T O R I E S R E C U E S T E C , THE 
S T A T I S T I C A L W E I G H T I N G U S E C , A N D THE P R E S E N C E CR A B S E N C E CF R E F L E C 
T O R S . P U N N I N G T I M E FCP THE I R M 3 6 0 V E R S I O N OF K E N 0 2 C E P E N D S CN THE 
P R O B L E M A N D N U M B E R OF H I S T O R I E S . F O R U N M O D E R A T E C M E T A L A R R A Y S 
A P P F O X I M A T E L Y 3 M I N U T E S ARE R E Q U I R E D CN AN I B M 3 6 C / 6 5 . F C R A 
M O D E R A T E D S Y S T E M , A P P R O X I M A T E L Y 15 TC 3 0 M I N U T E S G I V E A D E Q U A T E 
S T A T I S T I C S . 

7 . U N U S U A L F E A T U R E S OF THE P R O G R A M - T H E M I X E D BOX F E A T U R E P E R M I T S 
THE C A L C U L A T I C N OF M A N Y D I F F E R E N T T Y P E S OF U N I T S . K E N 0 2 ( C D C 6 6 0 0 ) 
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7. UNUSUAl FEATURES OF THE PSCGRA" (CONTINUED) 
INPUT IS EXTENSIVELY C H F C K E D FOR CONSISTENCY ANP CCMFLFTFNFSS. 
FOP THE IBM?t3 VERSION hi- KCN02 t SIMPIIFIEO GEOMETRY GESCRIPTION 
IS PERMITTEE WHEN NO SURHAfES INTEP<^ECT. 

8. RELATED ANO AUXILIARY PPCGPAMS - ANISN (ACC ABSTRACT 1 5 1 ) , POT, 
GEOM, 05R. THE 66^.. VERSION INCLUDES AN AUXILIARY PROGRAM, 
K2TAPE, TO PtAD THt CPCSS S F C T I P N L I P R A P Y CATA ANC CREATF A 
BINARY FILE TO BE PtAC BY K t N C 2 . 

9. STATUS - ABSTRACT FIFST OISTRIBUTEO JANUARY 1972. 
IBM360 VERSION UF KENO SUBMITTED MAY 107C, REPLACED PY 

SECOND ECITICN SEPTFMBFR 1971, S A M F L F ppcPLEx [XE-
CUTFD CY ACC. 

CDC66 0 0 VERSICN CF KFN02 SUBMITTED JULY 1^73, IIRPARY 
ANP AUXILIARY PRCGPAM ADDFC AUGUST 1°74. 

IBM363 VEkSICN OF KEN02 SURMITTFC AUGUST 1<;73, PtVISlC 
APRIL 1974, SAMPLE P R C P L E M EXECUTED BY ACC. 

10. REFERENCES - G. E. WHITtSIOFS AND N. F. CROSS, KENC - A MUITIGRCUP 
MCNTF CARLO CRITICALITY PROGRAM, CTC-5, SEPTEMBER 10, 196^. 

KENO OATA (iUICE, CTG-5 E'RATA P P . 2 1 - 3 2 , SEPTEMPPo 
1971. 

DESCRIPTION CF ALBEDO ANC CkCSS SFCTICN DATA, CRNL 
NOTE, SEPTEMBER 1971. 

ACC PROGRAMMING NOTE, KENO TAPE SETUP. JANUARY 1972. 
PEANNF CIOKINSON, RUC.KV FLATS KENC II MANUAL, APRIL 

1973. 
ACC 450 KEN02 CPC6600 PROGRAMMING NCTFS, JULY 1973. 
K E N C 2 , ACC NC. 450.360P, ARGCNNE CCEF CtNTER FROGPAM-

MING NOTE 74-26, MARCH 6, 1^74. 
H. K. CLARK, KFNC-II MFMOPANDUM, 0PST-7C-449 

( R E V I S E D ) , AUGUST 1, 1973. * 
KEN n 2 , 4 5 0 . 6 6 0 0 , TAPE DESCRIPTION, ARCCNNE CCDE 

CENTER PROGRAMMING NOTE 75-21, JANUARY 1975. 

11. MACHINE REOUIREME^'TS - CDC66C0 PROGRAM PtCUIPES (4K WORDS OF FAST 
CORE. A DISK FACILITY Ck CNE CR MORE TAPE U M T S . IPM360 VERSION 
OF KEN02 RECUIPFS APPkCX IMATELY 150K OF CCPF WITH LARGER PPOPLFMS 
REQUIRING fl RE C O R E . 

12. PROGRAMMING LANGUAGES USEC - FORTRAN IV ANC ASSEMBLY LANGUAGE 
( I 6 M 3 6 0 ) , FTN FORTRAN WITH COMPASS SUBROUTINES ( C C C t 6 . > . ) 

13. OPERATING SYSTEM 00 MCNITCR UNDER WHICH PRCGPAM IS EXECUTEC -
OS/360 (IBM360) AND SCOPE 3.3 (CDC66U'.). 

14. ANY CTHER PROGRAMMING CR CPFRATING INFORMATION OR RESTRICTIONS -
IBM360 KENO SAMPLE PROBLEM CAN BE EXECUTED BY MOUNTING THE CISTPI-
BUTICN TAPE AND USING THE JCL CARCS TC RETRIEVE THE CPJECT 
PROGRAM AND ANY NEEDED CROSS SECTION OP ALBEDO CATA. THE FNCLCSED 
CPCSS SECTION AND ALBEDO CATA ARE INCLUDEC FCR THE SOLE PURPCSE 
OF ALLOWING THE SAMPLE PRCBLEMS TO BE RUN FOR INSTRUCTIONAL PUR-
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14. ANY OTHER INFORMATION CR RESTRICTIONS ( C C N T I N U E O 
POSES AND SHOULD NOT DE ASSUMED USEFUL FOR ANY CTHER PURPOSE WITH
OUT CLOSE EXAMINATION AS TC THEIR APPLICABILITY. 

THE ASSEMBLER LANGUAGE SUBROUTINES MENTIONED IN ITEM 12 INCLUDE 
A RANDOM NUMRER PACKAGE RANCNUM (E^TPIES ELTRN, AZIPN, EXPFN, AND 
G T I S O ) , A TIMING SUBRCUTINF PULL (ENTRIES PULL ANO I T I M E ) , AND 
MODEL, A SUBROUTINE USED AT OAK RIDGE TO IDENTIFY THE MACHINE CN 
WHICH 4 PROBLEM IS BEING PUN. 

15. NAME AND E STABI I SHMFNT UF AUTHORS -
363 KENO G. E. WHITESIOES ANO N. F. CPCSS 

MATHEMATICS DIVISION 
HOLIFIELD NATIONAL LABORATORY 
P. 0. BOX X 
OAK PIDGE, TENNESSEF 3^630 

6600 KENC2 DEANNE DICKINSON 
POCKY FLATS CIVISION 
OUW CHE MICAL USA 
P. C. BOX 888 
GOLCCN, CC lCRADP 8 0 4 0 1 

? 6 0 KENC2 H . K . CLARK 
SAVANNAH RIVER LAPCRATCPY 
F . I . DU PONT DE NEMCURS ANP COMPANY, I N C . 
A I K E N , SOUTH CARCLINA 2 9 8 3 1 

16. MATERIAL AVAILABLE - NAGNETIC TAPE TRANSMITTAL 
SOURCE DFCKS (KENO 36j-;23J CARDS, KFN02 6630-51C<^ CARCS, 360-

5406 CAPDS) 
AUXILIARY PROGRAM SCUkCt DECK (K2TAPt 6600-77 CARCS) 
OBJECT DFCKS (KENO 363-3347 CARDS, KFNC2 360-78 CAPOS) 
2314 LOAD MPDULE (KENCI2 360-312 BLCCKS) 
SAMPLE PPCBI EMS (KENO 360-1664 CARDS, KFN02 66CC-'69 CARDS, 

360-569 CARDS) 
LIPi'ARIES (KENC 36C-tR0SS SECTIONS 11 VAR IA6 L E-S I ZFP BINARY 

R=^C0RuS, ALBEDOS 39 VAR I ABL E-S I ZEC BINARY 
EtECPkOS. KENC2 6600-7725 CAPos) 

CONTROL INFORMATICN (KFNC 360-29 CAPCS. KENC2 360-43 CAFPS) 

RFF^'RPKrrRc'.nox^'"'' (360-110 SELECTED PAGES. 66u0-5f PAGES) 
PEFtRENCE REPORT. ERRATA, MANUAL, NOTES. AND MEMO 

17. CATEGORY - C 

KEYWORDS - MULTIGROUP. MONTF CARLC METHOD, CRITICALITY, LEAKAGE. 
ABSOFPTION, FISSICN, STATISTICS. ANISN OODlb, OCT 
CODES, GECM CODES. 05P occES, K2TAPE COCFS 
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1. NAME OR DESIGNATION! CE PPCGFAM - PETTIS ENVIRONMENTAL ROUTINES: 
MnOEL6/3.2.MCDEL6/3.3.MOOFl 7/2.J 

2. COMPUTER FOF WHICH PPCGRAM IS DFSIGE.EO AND CTHEPS LFCN WHICH 
IT IS OPERAPLE - CCC66.^,76w. 

3. OESCPIPIION OF PROBLEM OP FUNCTION - THF PETIIS ENV I R C N M E N T AL ROU
TINES RXTEND THE FORTRAN LANGUAGE BY MODIFYING SEME CF THE STAND
ARD C0C66C0 LIBRARY ROUTINES AND BY ADDING ROUTINES TO TFE LIBRARY 
TC FACILITATE DECIMAL INPUT AND OUTPUT, FILE MAINTENANCE, SCRATCH 
I/O, STORAGE ALLCCATICN, UTILITY FUNCTIONS, OPERATING SYSTEM 
INTERFACING, AND OPERATOR C C M M U N I C A T I( N . 

MODEL (MCCIEIEO ENV IRC)NMENTAL LIBRARY) DIFFERS FPCM THt ORIGI
NAL BETTIS VERSION IN THAT IT ALLOWS THF OPERATING SYSTEM, RATHER 
THAN THE ENVIRONMENTAL PACKAGF, TO CCNTRCL THE OPERATING ENVIPCN-
MFNT. 

4. MFTHCD CF SCLUTICN -

5. PESTRICTICNS ON THE COMPLEXITY CF THF PROtLEM -

6. TYPICAL PUNNING TIME -

7. UNUSUAL FFATLRES OF THE PPCGRAM -

8. RELATEtl ANC AUXILIARY EHCGRAMS - THE BETTIS ENVIRONMENTAL ROUTINES 
AfiC MODEL AFE USED BY MpST OF THE BETTIS PPCGPAMS. HOWEVER, 
MCDEl INCLUDES ONLY FILE HANCLING ANC STCFAGF ALLCCATICN FALILI-
TIFS. 

9. STATIS - ABSTRACT FIRST OISTRIBUTEO JANUARY 1972. 
COC6600 BETTIS SCOPE 2 VERSION S L B M I T T E C JANUARY 1967. 
CDC6600 BABCCCK E WILCOX SCOPF 3.1 VERSION SUBMITTED 

FEBRUARY 197.,, UPDATED SCOPE 3.3 SUPRCLTINES AODEC 
OCTOBER 1971. 

CPC6600 MCDEL SCCPF 3.1 VEFSICN SUBMITTtP JUNE 197., 
RFPIACEC PY SCUPF 3.2 VEPSION NOVEMPEP 1<""'1. 

CDC660J MODEL SCCPF 3.3 VERSION SUBHTTEC DECtMfcER 1971. 
CnC760J MODEL SCrPF 2.0 VERSION SUBMITTEC MAY 1972, 

REPlACtD PY REVISED fCITICN MARCH 1974. 

10. REFERENCES - C. J. PFEIHER, CDC-66., FORTPAN PRCGRANMNG - BETTIS 
ENVIRONMENTAL PFPOFT, W APD-T M - 6 6 n , JANUARY 106"". 

P. S. HOPtCK, I. 4. POELTFR. ANC P. W. MOFSTAD, 
MODEL - MODIFIED ENVI PLNMENTAL LIBRARY, LPC-66^, FtPTPAN PPOGRAM
MING GUI3F, CCC REPORT, SIFTFMBER 1971. 

P. W. YEATTS, P. S. HORECK, L. A. BOFLTEP, AND 
P. W. MCOSTAD, MODEL - MODIFIED ENVIRONMENTAL LIBRARY, VERSICN 
6/^.2 INSTALLATION GUICE, CCC REPORT, NCVEMBER 1971. 

B. W. YEATTS ANC L. A. BCELTER, MCDEL - MCDIFIEO EN
VIRONMENTAL LIEP^RY, VERSION 6/3.3 INSTALLATION GUIDE, COC PEPCRT, 
DECEMPEP 1971. 
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10. RFFrPFNCES (CCNTINUEO 
L. A. BOtLTFP, MCDEL - MODIFIED ENVIRONMENTAL 

LIBRARY, CDC-76J., FORTRAN PROGRAMMING GUICE, CDC REPCPT, MAY 1972. 
L. A. BOELTER, MCDEL - MODIFIED ENV IRCNME E.TAL 

LIBRARY, VERSION 7/2.L INSTALLATICN GUIDE, CDC REPCPT, MAY 1972. 
RFVIStO MODEL FCUTINtS CDC70C0, COMBUSTION ENGINEER

ING INTERNAL MEMOPANOLM, MARCH 1974. 

11. MACHINE REQUIREMENTS - FOR THE BETTIS VERSION 65,356 WORDS OF 60-
BIT COPE STORAGE (MORE OR LESS CAN BE USED), A SYSTEM (6603) DISK, 
AT LEAST 2 MAGNETIC TAPES, AT LEAST 4 NCN-SYSTEM DISKS, EACH ON 
ITS OWN CHANNEL, AND CDC-2P0 PLOTTING HARDWARE. 

FOR THE MCDEL VERSIONS 65,356 WORDS OE 60-PIT CORE STCRAGE 
(MORE CAN RE USED), 2 MAGNETIC TAPES, AND 4 MASS STORAGE DEVICES, 
EACH ON ITS CWN CHANNEL. 

12. PFOGRAMMING LANGUAGES UStD - FCRTRAN IV AND ASCENT (EETTIS AND 
Pf.W), FORTRAN IV, ANO COMPASS (MODEL 6/3.2 ANO 3.3), FORTRAN IV 
(MCDEL 7/2.0) 

13. OPERATING SYSTEM CR MCNITCR UNDER WHICH PROGRAM IS FXECUTED -
SCOPE 2.0 (PETTIS), SCCPF 3.1 (B6W), SCOPE 3.2 (MODEL), SCOPt 3.3 
(MODEL), SCOPE 2.0 (MCCfcL 7/2.0). 

14. ANY OTHER PROGRAMMING CR CPFRATING INFORMATICN CR RESTRICTIONS -
THE OPERATING SYSTEMS TO BE ENHANCED BY MCDEL 6/3.2, MODEL 6/3.3, 
AND MODEL 7/2.0 ARE CCC66CC 5COPE3.2 AND SCOPE 3.3 AND CCC7600 
SCOPE 2.0, RESPECTIVELY. THF USER MUST PROVIDE A SITE-CONFIGURED 
SCOPE 3.2, SCOPE 3.3, OR SCOPE 2.0 SOURCE CCOE FILE, IN UPDATE 
PROGRAM LIRFARY FORMAT. UPDATE IS THE SCOPE SOURCE LANGUAGE 
LIBRARY MAINTENANCE PPCGRAM, AS DOCUMENTED IN THE SCCPE REFERENCE 
MANUAL. AS A RESULT CF THE INSTALLATICN PROCEDURE, A SCOPE 3.2, 
SCOPE 3.3, OR SCOPE 2.0 DEADSTART TAPE WITH MCDEL ROUTINES AND A 
CORRESPONDING SOURCE CCDE FILE WILL BE PRODUCED. THE MODEL 6/3.2 
ANO 3.3 FORTRAN-CODED ROUTINES MUST BE COMPILED USING THE RUN COM
PILER OP VARIATIONS THEREOF (E.G., FUN-53), WHILE THE MODEL 7/2.0 
FORTRAN-CODED ROUTINES USE THE FTN COMPILFP. THE CCMPASS-COOEC 
ROUTINES MUST BE ASSEMBLED USING THE COMPASS 2.0 ASSEMBLER. 

15. NAME AND ESTABLISHMENT OF AUTHORS -
BETTIS C. J. PFEIFEP 

BETTIS ATOMIC POWER LABCPATORY 
WESTINGHCUSF ELECTRIC CCRPORATICN 
P. C. BOX 79 
HEiT MIFFLIN, PENNSYLVANIA 15122 

BEH M. L. DECH AND R. W. MCCRANEY 
CONTROL DATA CCRPORATICN 
G. R. POETSCHAT AND G. L. RUSSELL 
POWER GENERATION DIVISION 
THE BABCOCK L WILCOX COMPANY 
P. C. BOX 1260 
LYNCHBURG, VIRGINIA 24505 
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15. NAME AND ES T A B L I S H M E N T OF AUTHOBISI (CONTINJED) 
MOOFI P. W. YEATTS, R. S. HORFCK, L. A. PCELTEP, 

AND R. W. MCRSTAD 
CUNTPCL CATA CCRPCRATICN 
M I N N E A P O L I S , MINNESOTA 55440 

MODEL 7 L . ROBERT KIRKMAN 
RFVISEP COMBLSTICN ENGINEERING, INC. 

P. 0. BOX 500 
WINDSOR, CCNNECTICUT QtC95 

16. MATFPIAI AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DFCKS (PETTIS 21,123 C A R P S , BCW 21,25B C A P C S , HCw SCCPE 

3.3 ROUTINES 444 C A R D S , MODEL 6/3.2 1054 PCC 
RECORDS, MOPEL 6/3.3 1 '22 BCD RECORDS, kFVISEC 
MCOEL 7/2.0 18,689 CARCS) 

REFERENCE REPORTS 

17. CATEGORY - P 
KEYWUPOS - OATA PROCESSING OPERATION, LIPRAPIES, MAINTENANCE 
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1. NAMF OR DESIGNATICN CF PROGRAM - FPEADMI 

2. CDMPUTER FOP WHICH PRCCRAM IS DESIGNED AND CTHERS LFCN WHICH 
IT IS OPERABLF - GE635 

3 DESCRIPTION CF PROBLEM Ok FUNCTION - FPEADMI IS A FAST REACTOR 
MULTICHANNEL ACCIDENT ANALYSIS PROGRAM DESIGNFO TO EFFICIENTLY 
SIMULATE A REACTOR TRANSIENT FROM INITIATION TO THE POINT CF CORE 
DISASSEMBLY. MODELS ARE INCLUDED FOR NUCLEAR KINETICS (PCINT 
M O D E L ) , CQPE THEPMO-HYCRALL ICS, VOIDING, FUEL REDISTRIBUTION, 
FAILURE PROPAGATION, FPOGPAMMFD REACTIVITY INSERIICN, AND THE 
DYNAMICS OF PRIMARY SYSTEM COOLANT FLOW. A BROAC RANGE OF ASSUMED 
ACCIDENT INITIATING ANC PROPAGATING ACTIVITIES MAY BE SIMULATED 
USING TRIGGERING LOGIC INCLUDED IN THE C C C E . 

4. METHOD CF SOLUTION - TIME INTEGRATION OF THt EQUATICNS FOP THE 
DYNAMICS OF NUCLEAR KINETICS, HEAT TRANSFER ANC PRIMARY LCCP 
COOLANT FLOW MAY BE PERFOPMEP IN A CCUPLFD MODE, OR INDEPENDENTLY. 
TPANSIFNT TEMPERATURE CONCITIONS COMPUTED FOR SINGLE PINS, PEPPE-
SFNTATIVE OF A NUMBER CF BUNDLE TYPES, MAY BE USED TC INITIATE 
PPFSCRIPCD ACCIDENT INITIATING ANP/CR PRC:PAGATING ACTIVITIES. THE 
USER SUPPLIES CRITERIA FOR INITIATING THESE ACTIVITIES. REACTIV
ITY FEEDBACK FROM THF V4PICUS ACTIVITIES MAY BE COMPLIED LSING 
MODELS IN THE CODE, OP INPLT FROM TABLFS. 

5. RESTPICTICNS UN THE CCMPLEXITY OF THE PROBLEM - FREACMl IS 
kFSTBICTEl! TO ACCIDENTS WHICH INITIATE ANC PROPAGATE UNIFORMLY 
WITHIN ANNULAR OR CYLINDFICAL COAXIAL CORE REGIONS. 

HEAT TRANSFER CALCLL4TICNS FOR UP TO 12 RACIAL CORE REGIONS 
MAY BE PEPFCRMED SIMULTANEOUSLY WITH UP TC 12 SEPARATE BUNCLE 
TYRRS SUBDIVIDEP INTC 9 OR LESS AXIAL S E C T I C N S . RADIAL HEAT 
TPANSFEF CALCULATIONS ARE DONE USING UP TC 10 RAriAL FUEL NODES, A 
CLAD N IDE ANC A COOLANT NCOE FOR EACH AXIAL SECTION. LOOP FLOW 
MAY PF TREATED USING A MAXIMUM CF 2 INDEPENDENT PRIMARY COOLANT 
LCCPS (LUCPS MAY Bt CF DIFFERENT SIZES TC SIMULATE MCFE THAN 2 
L O O P S ) . POINT KINETICS WITH UP TO 6 DELAYED NEUTRCN PPECUPSER 
GROUPS IS USFD TO COMPUTE THF TRANSIENT PCWEP LEVEL CE THE COPE. 

TYPICAL RUNNING 
DEPENDENT ON THE 

TIME - RUNNING TIME FCR HRFACMl IS STRONGLY 
OPTIONS UTILIZED 

STEP CONTROL. 200 KINETICS TIME-
12 BUNDLE TYPES, 
GE635 PROCESSOR 

9 AXIAL SECTIONS 
TIME. 87 COUPLED 

STEPS USING 12 BUNULF TYPES AND 9 
MINUTES OE GE635 PROCtSSCRt TIMF. 

ANC VALUES SUPPLIED FOR TIME-
STEPS WITH DOPPLEP FEEDBACK FCR 
REOUIkt ABOUT .9 MINUTES OF 
KINETICS ANC HtAT TRANSFER TIME-
AXIAL SECTIONS RFCLIPE ABOUT 4.4 
32 COUPLED LOOP FLOW, KINETICS 

ANC HEAT TRANSFER TIME-STEPS LSING 12 RUNDLC TYPES AND 9 AXIAL 
SECTICNS RFCUIRE 
TATICN TIME PER 
PORTIONAL TC NRT 
NAX = NUMREP OE 

ABOUT 5 MINUTES OF GF635 PROCESSCP TIME. CCMPU-
TlMt-STEP FDR HEAT TRANSFER CALCULATIONS IS PRC-
* NAX WHERE NBT 

AXIAL SECTIONS. 
FOP AN INCCPENOENT LOCP FLCW ANC 
SECONDS OF Gt635 PROCESSOR TIME. 

= NUMBER CF BUNDLE TYPES AND 
COMPUTATION TIME PER TIME-STEP 
VCIOING CALCULATICNS IS ABOUT 15 
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1 . NAMF OR D E S I G N A T I O N CF PROGRAM - S T E A M - 6 7 

2 . COMPUTER FOP WHICH PPCGRAM IS D E S I G N E D ANO OTHERS UPON WHICH 
I T I S OPERAPLE - I B M 3 6 0 

3 . D E S C R I P T I O N CF PROBLEM OR F U N C T I O N - S T E A M - 6 7 I S A SET OF ROUTINES 
FOR CALCULATING THE P R O P E R T I E S OF STEAM AND WATER ACCORDING TO THE 
ASME STEAM T A B L F S , 1 9 6 7 , WHICH HAVE BEEN M O D I F I E D I N ACCORDANCE 
WITH THE ASME PAPER (REFERENCE 3 ) . M O D I F I C A T I O N S WERE MACE TO 
IMPROVE PROGRAM PUNNING TIME AS WELL AS TC CORRECT SOME E X I S T I N G 
PROGRAM ERRORS. CORRECTIONS WFRE ALSO MAPF TO ROUTINES FOP THE 
L I Q U I D REGION TO IMPROVE ACCURACY ON THE I P M 3 6 0 COMPUTER. 

4 . "ETHCP OF S O L U T I C N - FOR THE USUAL CASE, WHERE PPESSLRE AND/OR 
TEMPERATURE ARF KNOWN, THE V I S C O S I T Y , S P F G I F I C VOLUME, ENTHALPY 
OP ENTRCPY MAY BF CALCULATED I N E ITHER THE L I Q U I D CP VAPCP 
R E G I O N S . I N THE VAPOR R E G I O N , QUALITY MAY RF CALCULATED AS A 
FUNCTION OP PRRSSUPt AND ENTROPY OR F N T H A L P Y . 

5 . P F S T R I C T I O N S ON THE CCMPLEXITY OF THE PROPLEM -

6 . T Y P I C A L RUNNING T I M E -

7 . U^'USUAL FEATURES OF THF PROGRAM -

8 . FELAT'^D ANP A U X I L I A R Y PROGRAMS -

9 . STATUS - ABSTRACT F I R S T D I S T R I B U T E D JANUARY 1 ' ' 7 2 . 

I B M 3 6 0 V F R S I O N S U B M I T T E D JUNE 1 9 7 0 , REPLACED PY R E V I S E D 
F D I T I O N P JANUARY 1 9 7 ^ . 

1 0 . PFFFRFNCFS - R. J . S P I T Z N A S , S T E A M - t 7 T A B L E S , BALTIMORE GAS ANO 
F I F C T P I C N O T E , MAY 1 8 , 1 9 7 0 . 

C . A . MEYER, FT A L . , T H E R MOP YNAMIC AND TRANSPORT 
P F O P F R T I E S OF STEAM, COMPRIS ING TABLES AND CHARTS FOR STEA" AND 
WATER, NEW YORK, 1 9 6 7 . 

R- B . MCCl INTOCK AND G . J . S I L V F S T P I , SCMF IMPROVED 
S T « : A M P P H P F P T Y C A t C U L A T I C N FPOCEPURES, TRANSACTIONS OF THE ASNE, 
V C L . " 2 . P P . 1 2 3 - 1 3 4 , A P P I L 1 9 7 0 . 

R . B . MCCLINTOCK AND G . J . S I L V F S T R I , FORMULATIONS 
AND I T E P A T I V F P R O C F O U P E S FCP THF C A L C U L A T I C N CF PRCPERTIFS OF 

STEAM, ASME P O B L I C A T I U N ( H - 1 7 ) , 1 9 6 8 . 

1 1 . ••"ACHINR REOUIPEMENTS -

1 2 . PROGRAMMING LANGUAGE USi^C - FORTRAN I V ( G ) 

1 3 . OPERATING SYSTEM OR " O N I TOR UNOEO WHICH PROGRAM i s F X E C u T t E -
O S / 3 6 0 . 

1 4 . ANY OTHER PROGRAMMING OR OPi^PATING I N F O P M A T I O N OF R E S T R I C T I O N S -
'>UE TO P R F C I S I O N PEOU IRt^MENTS, ALL SUBPROGRAMS ARE WRITTEN I N 
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1 4 . ANY OTHER INFORMATION OR P F S T R I C T I O N S ( C O N T I N U E D ) 
n O U B I F - P R F C I S I O N . HOWEVER, ARGUMENTS ARF TRANSMITTED TO AND FROM 
C A L L I N G DROGPAMS I N STANDARD P R E C I S I O N , BECAUSE CE T H I S INTFPFACE 
"ETWEFN STANCARD AND COUBL E-PP EC I S I O N , THE USER I S CAUTIONED TC 
ADHERE STRICTLY TC THF L I S T E D CALLS AND PARAMETERS AND NOT TC 
USE AMY OTHFR A V A I L A B L E ENTRY P O I N T S . AE. E R R O R - H A N D L I N G ROUTINE 
TS INCLUDED AS PART OF THE PACKAGF. I T WILL DOCUMENT N O N -
CO^'VERGFNCE OP ARGUMENTS CUT CF ACCFPTAOLE RANGE, L I S T I N G THE 
C A L L I N G ROUTIN": ANO I T S ARGUMENTS. 

1 5 . NAME AND ESTABLISHMENT OF AUTHOR -
RAYMO^JD J . SPI TZNA S 
P 4 L T I M 0 R E GAS AND ELECTRIC COMPANY 
GAS AND ELECTRIC B U I L D I N G 
B A L T I M O R P , MARYLAND 2 1 2 C 3 

16. "ATEPtAL A V A I L A B L E - M A G N F T I C TAPF T R A N S M I T T A L 
SOOPCE DECK ( 2 4 J 8 CARPS ) 
REFFRENCE NOTE. TABLES ANC CHARTS. AND ASME TRANSACTIONS P R E 

P R I N T 

1 7 . CATEGORY - H 

KEYWORDS - THFPMPDYNAMICS. WATER. P R E S S U R E . TEMPERATURE, L I Q U I D S , 
VAPORS 
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1. NAME OP DFSIGNATION CF PROGRAM - JCSHLA CPFRATING SYSTEM 

2. CCMPUTFP FLIP WHICH PPCGRAM IS CESIGNEC ANC CTHERS LFCN WHICH 
IT IS 0PFR4PLE - IEM3tO/195 

3. PtSCFIPTIUN CF PROBLEM UR FUNCTION - JOSHUA IS A SCIENTIFIC MODU
LAR OATA BASED SYSTEM FOR PATCH ANC TFPMI^A| CPEPATICN. LARGE 
VOLUMES OF DATA CAN BE STCREP AND RFTRIEVED F0« CUKPLTATICN ANC 
PISPLAY. 

4. METHOP CE SOLUTICN - IHF JOSHUA OPERATING SYSTEM FACILITATES 
THF EXFtUTKN OE PROBLEMS BY THE FPFSFPVATICN CF CCNVENUNTLY 
REUSABLE DATA ANC PRCGPtMS THAT APE STORED ON-LINE. THt 
DATA MAY BE USED IN BATCH CFFRATICN BY CCMPUTAT ICNAL PROGRAMS ANL 
FROM 1BM?260 TERMINALS FCR CREATION ANO DISPLAY. 

5. RESTPICTICNS CN THE CCMPLEXITY CF THF PROBLEM -

6. TYPICAL RUNNING TIMt -

7. UNUSUAL FEATURES OF THE PROGRAM - FEATURFS INCLUDE NAMED DATA 
RECORDS WITH TREE-STRUCTURED CATALOGUES, DISPLAY FCFMATTINC, AND 
MODULE EXECUTICN FACILITIES. 

8. RELATED AND AUXILIARY PRUGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTtD JANUARY 1972. 
IRM360 VFkSILN SURMITTED JUNE 1971, RETURNED AND RE

PLACED BY REVISION B SUBMITTED JLLY 1974. 

10. REFFRFNCES - THE JOSHLA SYSTEM, DPSTM-500 
VOL. 1 GENERAL, NOVEMBER 19*9. 
VCL. 2,2.1 USER'S GUIDE, OCTCBEO 1973, REVISED SFP-

TFMBER 1973, REVISED JANUARY 1974. 
VCL. 3 DATA SET SPECS, DECEMBER 1969, REVISED MAY 

1970, REVISED SEPTEMBER 1973. 
VOL. 4,4.1 LATTICE PHYSICS, JUNE 1970. 
VOL. 5 BASIC DATA PROCESSING, "AY 1971. 
VOL. 6,6.1 STATIC REACTOR PHYSICS, MAY 1972. 
VOL. 7 TRANSIENT REACTCR PHYSICS, NCVtMEtk 1971. 
VOL. 9,9.1,9.2,9.3 OPERATING SYSTEM, JANUARY 1971, 

REVISED OCTOBER 1973, REVISED OECEMBER 1973, REVISFC JANUARY 1974, 
REVISED JUNE 1974. 

TAPt DESCRIPTION AND LISTS OF POS MEMBERS, ARGCNNE 
CODE CENTER PROGRAMMING NCTE 75-33, 1975. 

11. MACHINE REQUIREMENTS - 250K BYTES FOR 27-STATION TERMINAL MCNITOR, 
13UK PLUS APPLICATION MODULE SIZE FOR BATCH CPERATKN, IBM2260 
DISPLAY STATION 

12. PPOGRAMMING LANGUAGES LSEC - FORTRAN IV (60«) ANC ASSEMBLER LAN
GUAGE (40%) 
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13. OPERATING SYSTEM CR MCNITCR UNDER WHICH PPCGRAM IS EXECUTEC -
OS / 3 6 0 . 

14. ANY OTHER PPCGPAMMING Ck CPFRATING INFORMATION OP PESTRICTICNS -
THF JOSHUA OPFRATING SYSTEM IS TRANSMITTED AS SIX FILES. CNE IS 
PESIGNATEO MODULES, SUBROUTINES, AND FUNCTIONS BY NAME, THE 
SFCOMP - ASSEMBLER SECTIONS BY NAMF, THE THIRC - JCB CCNTRCL LAN
GUAGE, THE FOURTH - PPCCEDUPES NEEDED TC PUN THE JCL IN FILE 3, 
THE FIFTH - PROCEDUPE-RELATEO DATA, AND THE SIXTH IS THE JCL TC 
COPY FILES 1 THROUGH 4. THE FIRST FOUR FILES ARE 3330 PARTITIONED 
OATA S=TS, WHILE THE FIFTH AND SIXTH FILFS ARE SEQLENTIAL CATA 
SETS. 

15. NAME ANC ESTABLISHMENT OF AUTHORS -
H. C . HONECK, FT AL. 
SAVANNAH RIVER LABORATORY 
E. I. OUFCNT UF NtMOURS AND COMPANY, INC. 
AIKFN, SOUTH CAROLINA 29801 

16. MATERIAL AVAILABLE - MAGNETIC TAPF TRANSMITTAL 
SOURCE EECKS IPCS J L S . S C U R C E 5 8 9 3 B L C C K S , POS J C S . C O P Y L I B 146 

RLC'CKS ) 
CONTROL INFORMATICN (PDS J C S . J C L L I B 27P B L O C K S , PCS J C S . P R O C L I B 

5 1 B L O C K S , F I L E 5 I CARD, lEHMCVE DcCK 30 
CARCS) 

REFERENCE REPORTS A V A I L A B I F FROM SAVANNAH P I V E k LAbCRATORY 

CATFGCRV - M 
KEYVORPS - CATA PRliCESSING, OPERATING SYSTEMS, RETFIEVAL 
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NAME OR D E S I G N A T I O N OF PROGRAM C 0 N C E P T 3 

F C S T P I C T I O N S ON THE C C M P L E X I T Y OF THF PRCPLFM - FOWEF L E V L I S CF 
500 TO 2330 MW(f) ARE ACCEPTflPLF. THE 4UXILIARY PRCGPAM CONLAN 
IE LIMIT'^D TC 3; TIME P F R I C o s OF COST H I S T O R Y FOP 23 L O C A T I O N S 
WITHOUT PROGFAM A L T t R A T I C N S . 

6. TYPICAL RUNNING TIME - A SINGLE CCST ESTIMATE IS G F N F R A T E C IN 
LESS THAN 1 MINUTE UN THE MCIDEL 6 5 . 

7. UNUSUAl F E A T U R F S OF THE PRCGRAM - t C N C E P T 3 U T I L I Z E S F XE CUT I C N-T I ME 
NAMFLIST V 4 E I A T I 0 N S CF STCRFP C O N S T A N T S . PRINTER PLCTTING CASH 
FLOW C U R V E S . ANO NUMEFCUS O U T P U T AND srLflTION r P T K N S . 

a. RELATEO AND AUXILIARY F R O C R A M S - C O N C E P T ^ RFCUIRES TFF USE CF 
CONLAM TO G E N F R A T E A USER FILE OF LAPCR AND MATERIALS COST HISTO.-Y 
AND CONTAC TC C ^ N F F A T E 4 LSFP FILE CF CCST MCCFL S TC SI'PPCRT 
C C N C E P f . 

9. STATUS - ABSTFACT FIRST DISTRIBUTE"' JANUARY 1972. 
IBM360 V E F S I C N CF LiNCEPT SUC-MITTi-3 SEFTFMPER 1 = 7 1 , 

R F P L A C r D PY C C N C F P T 2 MARCH 1973, REPLACFC' BY C L N C ' ^ P T 3 
MARCH 1974, SAMPLE PPCBIFM FXEOUTFO BY ACC. 

10. R E F F R t N C E S - H. I. B O W E R S , P. C. D E I C 7 I E R . L. "^. R F Y N G I D S . AND 
B. E . S P I T E , C O N C E P T - U U M P U T E R I Z E C CLNCFFTUAL CCST E S T I M A T E S EOF 
STEAM-Fl ECTPIC POWER PLANTS - PHASE II U S E R S M A N U A L , CRNL-4':0<^. 
APRIL 1<̂  n , 
1973. 

CO-'>'CFPT 
E'CTF, MARCH 2 5 , 1 9 7 4 . 

R. J. E A R N A R C , C O N C E P T USi^k'S M E M O • t, MARCH 2 
l<:74. 

AS AMENDED BY C O N C E P T U S E R ' S MEMCP4NCA 1-4, APklL-JUNE 

III S L P P L F M E N T I L U S - F ' S I N S T R L F T I C ^ S , CPNL 
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10. PEFERFNCES ( C C N T I N U E O 
P. J. RAPNARD, CONCEPT USER'S M E M O Hf, APRIL 3 0 , 

1974. 
CONCEPT III SYSTEM (CONSYS) DISTRIBLTICN SPECIFICA

TIONS, APG]NNE CODE CENTER PROGRAMMING NOTE 74-41, JLNE 27, 1974. 

11. MACHINR REOUIPEMENTS - 15CK BYTES, ONE SCRATCH DISK CR TAPE, TWO 
SUPPCiPT TAPES, AND THE STANDARD I/O U M T S 

12. 

13. 

PROGRAMMING LANGUAGE LSEC FCRTRAN IV(G) 

OPERATING SYSTEM CF MCNITCR UNDER WHICH PPCGRAM is EXFCUTED -
P S / 3 6 0 . 

14. ANY OTHER PPOGRAMMING CR OPERATING INFORMATION OR RESTRICTIONS -
THE MAIN PRCGRAM USES THE IBM FORTRAN EXTENDED ERRCR FEATURE 
(ERRSFT) TO PERMIT ZERO DIVISION AND EXPONENT OVERFLCW WHICH MAY 
REQUIRE LOCAL ALTERATIONS. 

15. NAME ANC ESTABLISHMENT OF AUTHORS -
H. I. BOWERS 
HOLIFIELD NATIONAL LABCPATORY 
P. 0. BOX Y 
CAK RIDGE, TENNESSEE 3783j 
R. C. OELCZIFR, L. C. REYNCLDS, AND B. 
COMPUTING TECHNOLOGY CENTER 
P. 0. BOX P 
CAK RIDGE, TENNESSEE 37830 

SRITE 

GCNTAGT R. J., BARNARD 
COMPUTING TECHNOLOGY CENTER 
P. C. BOX P 
OAK klOGE. TENNESSEE 37830 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (CCNCEPT3 1656 CARDS. CCNL4M3 49f CAPDS, CCNTAC3 

650 CARDS ) 
SAMPLE PROBLEMS (CCNCEPT3 8 CARCS, CCNLAM3 3359 CARDS, CCNTAC3 

42 F ILES 737 CARDS EACH) 
CONTROL INFORMATICN (CONCEPTS 18 CARDS, C0NLAM3 20 CAPOS, 

CCNTAC3 66 CARCS) 
SAMPLE PRCBLEM OUTPUT (7o SELECTED PAGES) 
REFERENCE REPORT, SUPPLEMENTAL USER'S INSTRUCTIONS, USER'S 

MEMOS, ANC ACC NOTE 

17. CATEGORY - D 

KEYWORDS - ECONOMICS, POWER PLANTS, PWR REACTORS, CCNOEPT CODES, 
CONLAM CODES. CONTAC CODES 
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13. n P F P A T I N G SYSTEM 
O S / 3 6 0 M V T . 

CP M C M T C P UNOEO WHICH PRCGRAM IS EXECUTED 

14. ANY OTHFR PPCGPAMMING CR CPFRATING INFCRMATICN OP P E S T R I C T I C N S -
THIS MODULE IS EXECUTED IN AN ARC SYSTEM E N V I F C N M R N T (ACC ABSTRACT 
5 2 2 ) . 

15. ^lAMF ANF E S T A B L I S H M E N T OF AUTHORS -
E . A. KOVAISKY 
APPLIE'l M A T H E M A T I C S DIVISION 
APGCNNF NATIONAL L A P C F A T C R Y 
970C SOUTH CASS AVENUE 
A R G C N N E . ILLINOIS 6043'3 

C O N T A C T P. J. TCPPFL 
APPL lEO PHYSICS DIVISION 

16. MATERIAL AVAILAPIE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (PCS NU I >i, 2 . SOURCE I 
OBJECT M O D U L E S (PDS N U I C 0 2 . S E G L I E ) 
LINKAGE EDITOR CCNTROL S T A T E M E N T S (PDS NOT 002.OVERLAY 1 
LOAD MODULES (PDS NUI . :2.MCDLIBI 
CONTROL INFORMATION (JCL lEHMOVE 20 CAPCS) 
SAMPLE PROBLEM (263 C A R D S ) 
SAMPLE PrJCOLFM OUTPUT (lEHMOVE 2 P A G E S . EXECUTICN 16 PAffS) 
REFERENCF REPORTS AND SUPPL FMErjTAl INFCRMATICN 

17. C A T F G C R Y - L 
K E Y W O R D S - MODULAR SYSTEM, INPUT DATA, APC COPES 
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1. N A M E OR D E S I G N A T I O N CF P R C G R A M - E I S P A C K 

2 . C O M P U T E R F O R W H I C H P R C G R A M IS D E S I G N E D A N D C T H E R S L P C N W H I C H 

IT IS O P E R A B L E - I B M 3 6 : , C 0 C 6 j J J - 7 . ^ C , U N I V A C 1 I 3 8 , P C P l J A N D H 6 3 5 

3. P E S C R I P T 

F O R T R A N 

OF T H E F 

T F I P I A G O 

G E N E R A L 
T I N E S AP 

I D F N T I E I 

B A L A NC 

•lALPAK 

C E A L 

C P A b K 2 
E L M H E S 

EL M B A K 

O P T H E S 
O R T P A K 

T P E D l 
T P E D 2 
T P R A K l 

F I G I 
•iAKVEC 
C C M H F S 
C O M B A K 

H T P I P I 

H T P IBK 

H C R 

H Q R 2 

I r V I T 

T C L l 

T 0 L 2 

I M T C L l 

I M T 0 L 2 

r s T U P M 

B I S E C T 

C O M L R 

C 0 M L R 2 

C I N V I T 

P A T Q R 

FL T P A N 

i:PTRAN 

•^1012 

T I N V I T 

F I S P A C 

ION CF P 
SUBPOUTI 
OLLCWING 
NAL. RFA 
AND CCMP 
E -

CATION 
E2E269 
E2F270 
E2r271 
F2F272 
E2E273 
E2E274 
F2E 275 
E2F276 
E2F277 
E2F278 
E2E279 
E2E2B0 
E2F2B1 
E2F 282 
E2F283 
E2E284 
E2F2fl5 
F2E2e6 
t ?F2t7 
t2E288 
E2F269 
E2F290 
E2F291 
E 2F2C2 
E2F293 
E2F294 
F2F295 
E2F296 
E2F297 
E2F298 
E2F22I 
F2F221 
E2F222 
E2F223 
E2F299 

POfaLEM OR FUNCTION - EISPACK IS A COLLECTION OF 

NES TC SOLVE THE STANDARD EIGENPRCRLEM FOR ANY ONE 

CLASSES CE MATRICES - REAL G E N E R A L . CERTAIN REAL 

L SYMMETRIC. REAL TRIDIAGONAL SYMMETRIC, COMPLEX 

LEX HtRMlTIAN M A T R I C E S , THE INCIVICLAL SURPCU-

DESCk 
BALAN 

BACK 

BALAN 
BACK 

PEDUC 
BACK 

PEDUC 
BACK 

PEDUC 

RtCUC 
PACK 

REDUC 
BACK 

PEDUC 
BACK 

REDUC 
RACK 

FIND 
FIND 

FIND 

FIND 

FIND 

FIND 

FINE 
FIND 

FIND 

FIND 
FIND 

FIND 

FIND 
ACCOM 

ACCUN 

RFOUC 
E I NE 
CCNTF 

IPTIO 
Ct A 
TRANS 
CE A 
TRANS 
E PEA 
TRANS 
E RFA 
TRANS 
t SYM 
E SYM 
TRANS 
E NON 
TkANS 
E CCM 
TRANS 
F HER 
TRANS 
ALL V 
ALL V 
SOME 
ALL V 
ALL V 
ALL V 
ALL V 
SOME 
SOME 
ALL V 
ALL V 
SCME 
EXTRE 
LL ATE 
ULATE 
F NCN 
SOME 
CL PR 

N 

PEAL 
FORM 
COMPL 
FORM 
L MAT 
FOPM 
L MAT 
FORM 

MAT 
MAT 

FORM 
SYM. 
ECRM 
PLCX 
FORM 
MITI A 
FORM 
ALUES 
ALUES 
VECTU 
ALUES 
ALUES 
ALUES 
ALUES 
VALUE 
VALUE 
ALLES 
ALUES 
VECTO 
Mt VA 
TPAN 
TRAN 

SYM, 
V t C T C 
C G P 4 M 

G E N E R A L 

V E C T O R S 

EX G E N E R 

V E C T O R S 

R I X TO R 

V E C T O F S 

RIX TO R 

V E C T O R S 

R I X TC S 

R I X TC S 

V E C T O R S 

T k l D I A G 

V E C T O R S 

M A T R I X T 

V E C T O R S 

N M A T R I X 

V E C T O R S 

CF R E A L 

/ V E C T O R S 

RS C:F RE 

OF SYM. 

/VECTORS 

OF SYM. 

/VECTORS 

S/VFCTOR 

S OH SYM 

OF COMP 

/VECTORS 

RS OF 00 

LUES OE 

SEOPMATI 

SEOPMATI 

T P I 0 I A G . 

PS OF SY 

FOR E IS 

MATRIX 

C F MAT 

AL MAT 

OE MAT 

EAL HE 

OF MAT 

EAL HE 

CE MAT 

YM. TR 

YM. TR 

OF MAT 

MATP I 

OF MAT 

C COMP 

OF MAT 

TC SY 

CE MAT 

H E S S . 

CE PE 

AL HES 

TRIDI 

CE SY 

TRIDI 

OF SY 

S OF S 

. TRID 

LEX HE 

OF CO 

MPLEX 

SYM. T 

CNS ER 

CNS FP 

MATR I 

M. TRI 

PACK 

RIX 

RIX 

RIX 

SS. 

RIX 

SS. 

RIX 

IDIAG 

IDIAG 

PIX E 

X TC 

RIX E 

LEX H 

RIX E 

M. TR 

PIX F 

MATR 

AL HE 

S. MA 

FCPMEO EY PALANC 

CFMED EY 

ELEMENTA 

CFMED EY 

CPTHOGON 

CFMED BY 

CBAL 

RY) 

ELMHES 

AL) 

OkTHFS 

EY 

RY 

AG 

M. 

AG 

M. 

YM 

lAC. 

SS. N 

MPLEX 

H E S S . 

PICIA 

OM EL 

OM OR 

X TC 

DIAG. 

CFMED BY 

SYM. TRI 

CFMED BY 

ESS. 

CFMED 

IDIAG 

CFMED 

IX 

SS. MATR 

TRIX 

ATP IX 

IDIAG. M 

ATP IX 

IDIAG. M 

PIDIAG. 

MATRIX 

ATPIX 

H E S S . 

MATRIX 

G. MATRI 

MHES (FO 

THES IfC 
SYM. TRI 

NATRIX 

TPECl 

CIAG. 

FIGI 

CCMHES 

HTRIDI 

IX 

MATRIX 

MATRI X 

MATPI X 

MATRIX 

P HCR2) 

k HCR2) 

DIAG. 

4. METHOP CF SOLUTION - CK, LP, CL, RATIONAL CR, BISECTION, ANC 
INVEPSI^ |TEPATTP^, METFDOS ARE USED. 

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PROBLEM 
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6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THF PRCGPAM - THESE ROUTINES HAVE BEEN C E R T I 
FIED UNDER THE NATS FRCJFCT FC» THE MACHINES AND OFEFATING SYSTEMS 
INCICATEO IN ITEM 13 AND FCR THE COMPILERS INCICATfC IN ITEM 12. 
EXTENSIVE TESTING ON THESE MACHINES HAS SHOWN NC EVICENCE CF PER
FORMANCE D I F F I C U L T I f S . E X C E P T I O N S , IF ANY, FOLLOW -

FIELC TESTING OF THE CLRPCNT VERSIONS OF BISECT E2F294 ANC 
TINVIT F2F223 IS NOT YET C O M P L E T E . 

THE NATS PROJECT FLLLY SUPPORTS CtPTIFIEP ROUTINES IN THF SENSE 
THAT DETAILED INFORMATION CN THE TESTING PROCEPURFS IS AVAIlAfalE 
ANC REPORTS CF POOP CP INCORRECT PEkFCRMANCE CN AT LEAST THt 
MACHINES AND OPERATING SYSTEMS LISTED WILL GAIN IMNtCIATE ATTEN
TION FROM THE O t V E l O P C R S . 

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED CCTCPER 1972. 
IBM36C VERSICN SUBMITTED MAY 1972. 
CD C 6 3 0 0 - 7 U J J VERSION S U B M I T T E C MAY 1972. 
UNIVACll)b VERSICN SUBMITTED MAY 1972. 
PDPIO ANO H635 VERSICN SUBMITTED MAY 1=72. 

10. REFERENCES - J. H. WILKINSON 
MATIC C O M P U T A T I O N , VOLUME II, 
NEW YORK, H E I D E L P F F G , PERLIN, 

THF EISPACK (ACC 
J. M. RCYLE, B. 5. GAFROW, Y. 
"MATRIX EIGFNSYSTEM ROUTINES 

AND C. REINSCH, HANDBCLK FOP AUTO-
LINEAR ALGEBRA, SPPINGFP-VtPLAG, 
1971. 
Nl.. 534) REFERENCF B. T. SMITH, 
IKERE, V. C . KLEMA, ANL C. P. MOIEP, 

- EISPACK GLrIPE" WAS FLPLISHED AS 
VC.lUMt 6 CF LECTURE NCTES IN COMPUTER SCIENCE FPITFC BY 0. GCOS 
ANC J. HA R T M A N I S , SPPINGEP-VEPL AG ( 1 S 7 4 ) . IT M A Y EE PURCHASED FCP 
APrpOXIMATEl Y TEN ( U ) DCLIAPS FRCM S PR I NC ER-VF PL AC , NEW YCPK, 
NEW YORK. * 

1 1 . MA C H I E F R F Q U I P t M t N T S -

12. PRCGRAMMING tANGUAGlS USEC - FORTR^N IV(G) ANP (H) (IPM360/75 ANO 
3 7 0 / 1 6 5 ) , FORTRAN IV(H) ( I P M 3 6 0 / 6 5 , 6 M , W A T F I V ( I B M 3 6 > / 6 7 ) , 

FORTRAN RUN,FTN, AND FUN ( C C C 6 0 C O - 7 0 C O ) , FORTRAN IV (H635I, AND 
FORTRAN V (UNIVAC1108) 

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PROGRAM is EXECUTEC -
OS/360 (IBM260/75,65 AND I B M ? 7 0 / 1 6 5 ) , MTS ( I B M 3 6 C / 6 7 ) , STAN 
( IRM36 .,/67), PURO ( C D C 6 5 0 C ) , LLL (CDC 66CC, 76CC) , UTEX (CDCt6C0/ 
6 4 0 3 ) , NCAR ( C 0 C 6 6 0 J , 7 6 3 J ) , SCOPt 3.3 ( C D C t 4 3 0 ) , GECDS III ( H 6 3 5 ) , 
503 MCNITOF ( P D P i n . ANO EXtC 8 ( UN I VAC 11.. P ) . 

14. ANY OTHER PFOCRAMMIMC OR CPEP4TING INECRMATICN OF PESTRICTICNS -
THE IBM DISTRIBUTION INCLLCES ALL PkOORAMS LISTEC UNDER ITEM 3. 
OTHER MACHINE V E P S U N S PC NCT INCIUPE EISPAC E2F2 = ';. 

(OCATIONS ANO MACHINES USEP FOR EISPACK TESTING I-FPE -
MACHINF TEST SITE 

IBM360/75 ARGONNE NATIONAL lARCRATCFY 
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14. ANY OTHER INFORMATION CR RESTRICTIONS (CCNTINUEO 
IBM360/65 
I B M 5 6 0 / 6 7 
I B M 3 6 C / 6 5 

I i 3 M 3 6 , / 6 7 
IBM370/165 
CDC66C0,7600 
CDC660C/6400 

CDC6600,7600 

C0C6400 
CDC65..V, 
PDP-10 
HONEYWELL(GE)635 
U N I V A C m S 

THE UNIVERSITY OF CHICAGO 
THE UNIVERSITY CF MICHIGAN 
AMES LABORATORY, IOWA STATE 

UNIVERSITY 
STANFORD UNIVERSITY (STAN) 
THE UNIVERSITY OF TORCNTO 
LAWPENCF LIVERMCPE LAECRATORY (III) 
THE UNIVERSITY OF TEXAS AT AUSTIN 

(LTEX) 
NATIONAL CENTER FCR 

ATMOSPHERIC RESEARCH (NCAR) 
NORTHWESTERN UNIVERSITY 
PURDUE UNIVERSITY (PLPC) 
YALE UNIVERSITY 
UNIVERSITY OE KANSAS 
UNIVERSITY OF WISCONSIN 

ADDITIONAL TESTING WAS CARRIED OUT BY CAK RIDGE NATICNAL LABORA
TORY ANC THE NOTTINGHAM ALGORITHMS GRCUP. 

15. NAME AND ESTAPI ISHMENT OF AUTHOR -
CONTACT BUkTCN S. GAPBOW 

APPLIED MATHEMATICS DIVISION 
ARGCNNE NATICNAL LABORATORY 
97 JO S. CASS AVENUE 
ARGCNNE, ILLINOIS 6C439 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (360 PlOO CARDS, 6000-7000 5632 CAPCS, 11C6 5632 

CARDS, PCP-HCNEYWELL 5632 CARDS) 
OBJECT DECKS (36. 38 CAPOS) 
CONTRUL INFORMATICN (JCL 360-475 CARCS) 
TAPE DOCUMFNTATICN (360 11,509 CAPDS, OTHER MACHINE VERSIONS 

10,349 CARDS) 

17. CATEGORY - P 
KEYWORDS - EIGENVALUE, EIGENVECTOR, MATRICES, NUMERICAL CALCULA

TION 
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1 0 . P t F E P E N C E S ( C C N T I N U E O 
GROUP P I F F U S I C N CCOE WITH AE. E F F E C T I V E FOUP-GROLP P L F N U P , 
R N W L - 4 6 2 , MAY 1 9 7 1 . 

R. SALMON, EXCERPTED PACES FPCM O R N I - 4 1 1 6 , AUGLST 
1 9 6 9 . 

0 . k . HAFFNER, CPERATICN CF THE RAG TCI I 5 / t L L T H C C C C t , 
HEDL MEMO, FFBPUARY 2 1 , 1 9 7 3 . 

SELECTEC PAGES F R G M C S C X P J E / C R J E k t F E P E N C E , E. ' . / . 3 -
U 2 - . / C , V O L . 2 . 

NTRAN I / C " O L T I N E S O E S C R I P T I C N , EXCFPFT FROM L P - 3 5 6 9 , 
REV. 1 . 

11. MACHINE R E O U I R E M F N T S - 65K MfM.jBY WITH DFIIM STORAGE CF lEPUT DATA 
TC SPEED UP P R O C E S S I N G 

12. P R O G R A M M I N G LANGUAGt USED - FORTRAN V 

13. O P E R A T I N G SYSTEM OP MONITOR UNDcR W H I C H PROGRAM IS EXECUTFC -
C S C X . 

14. ANY OTHER P P O G R A M M I N G CR O P E R A T I N G INFORMATION OF P E S T R I C 1 I 0 N 5 -

15. NAME ANC E S T A B L I S H M E N T OF AUTHOR -
0. P. H A F F N E R 
H A N H C R O E N G I N E E R I N G D E V E L O P M E N T L A E C P A T L R Y 
W E S T I N G H C U S F H A N F O P C C O M P A N Y 
P. C. BOX 1970 
P I C H L A N P , W A S H I N G T O N 99352 

16. MATERIAL A V A I L A B L E - MAGNETIC TAPE TRANSMITTAL 
SOURCE D F C K S ( P A C T O L U S 4 7 9 3 C A R D S , POCC 782 C A P t S ) 
SAMPLE PROBL'=MS ( P A C T O L U S 16 C A P D S , FCCC 4, C A P D S , CLCTHC 311 

C A F D S ) 
SAMPLE PROBLEM OUTPUT (PACTOLUS 20 F A C E S , CLOTHC 2 P A C E S ) 
P F F E P E N C E R E P O R T S , B N w L - 7 7 , ANC B N W L - 1 1 6 9 , E X C E R P T S , ANC MEMO 

17. C A T E G O R Y - C 
KE Y W O R D S - D E P L E T I O N , FUEL M A N A G E M E N T , CCST A N A L Y S I S , REACTCR 

E C O N O M I C S , F O W E R C C C O O E S , ALTHAEA G O O F S 
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1. NAME OR DESIGNATION CF PROGRAM - WSP-HASP/COS 

2. COMPUTER FOP WHICH PRCGRAM IS DESIGNED AND CTHEPS UPON WHICH 
IT IS OPERABLE - IBM360 

3 DESCRIPTION OF PRCBLEM OR FUNCTION - THE WSP (WORK STATION 
* PACKAGE) IS A MODIFICATION OF THE STANDARD HASP/RMT360 PACKAGE 

SUPPLIED BY IBM AND PUNS CN A MULTI PROGRAMMED DCS S Y S T t M / 3 6 O / 3 L 
USING MULTI-LEAVING AND BINARY SYNCHRONOUS COMMUNICATIONS TO 
rOMMUNICATE WITH A SYSTEM/360/195/ASP CENTRAL CPU. 

4 METHOD CF SCLUTICN - WSP IS A MCCIEIOATION OF A COMFCNENT CF THE 
HASP II (3600-05.1.J14) VERSICN 3, MCDIFICATION LEVEL 1 IBM PRC
GPAM. WSP PUNS IN A FCREGPOUND PARTITICN OF A DCS MFT SYSTEM. 

5. RESTPICTICNS ON THE CCMPLEXITY OF THE PROPLEM -

6. TYPICAL RUNNING TIME - WSP NORMALLY RUNS CONTINUOUSLY IN THE 
FOrEGROUND PARTITION. 

7. UNUSUAL FEATURFS CH THE PRCGRAM -

8. RELATED AND AUXILIARY PROGRAMS - HASP/RMT360 PACKAGE. 

9. STATUS - ABSTRACT FIRST DISTRIRUTFC DECEMBER 1973. 

IBM360 DCS VEFSICN SUBMITTED SEPTEMBEF 1973, REVISED 
SEPTFMBFR 1C74. 

10. REFERENCES - ROBERT J. MCMAHON, THE ARGONNE HASP/DCS WOkKSTATICN 
PACKAGF (WS P ) , ARGONNE NATIONAL LABORATORY MEMCRANCUM, StPTEMBtk, 
1973. 

11. MACHINE RECLaPtMENTS - WSP HAS BEEN CESIGNED FOR A SYSTEM/36C/30 
WITH AN IBM 754J READER-PUNCH, TWO I^M 1^03 PRINTERS, AN I E M 1052 
PPIN'TER KEYPCAPD CUr-SCLE, AND AN IBM 27 j I DATA ADAPTER UNIT. 

12. P P O G R A M M U G LAEGUAGE LStP - DCS ASSFMBIER LANGl.ACE 

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PPOGPAM IS EXECUTEC -
360 DOS RELEASE 26.1. THE ANL SYSTEM/360/195 ASP CENTRAL CPU IS 
OPERATING WITH VERSICN 2.6.5 CE ASP RECUIPING NC CHANGES. 

14. ANY OTHER PPOPRAMMii^G CR OPERATING INFCRMATICN OR PESTRICTICNS -
THE PFPSON CESPONSIPLE FOR WSP INSTALLATICN AND CPERATIUN SHCULP 
BE WELL-VERSED IN HASP, DCS, ANP ASP. CtVIATICNS FROM THE 
CONFIGURATION SPECIFIED IN 11, MAY REQUIRE ADDITIONAL PROGRAMMING. 

15. NAME AND ESTABLISHMENT OF AUTHOR -
ROBERT J. MCMAHON 
APPLIED MATHEMATICS CIVISION 
ARGCNNE NATIC"iAL LABCRATCRY 
9 7 J J S . CASS AVENUE 
ARGONNE, ILLINOIS 63439 
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16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (610 CAPDS) 
OBJECT DECK (467 CARDS) 
CONTROL INFORMATICN (DRIVER ANC JCL 42 CARCS) 
REFERENCE MEMORANDUM 

17. CATEGORY - P 
KEYWORDS - OPERATING SYSTEMS, OATA PROCESSING, PEMCTt JOB PRr:CESS-

ING, COMPUTER NETWORKS 
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1. NAME OR DESIGNATICN CF PRCGPAM - PSA2 

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND CTHERS UFCN WHICH 
IT IS OPERABLE - IBM3£C,370 

3. DESCRIPTION OF PROBLEM OR FUNCTION - PSA2 COMPUTES THE REACTIONS 
AND STRESSES CAUSED BY THERMAL EXPANSION ANO LOADS IN A MULTI-
ANCHOR PIPING SYSTEM WHICH MAY CONTAIN LOOPS AND MAY BE PARTIALLY 
RESTRAINEC AT ANY POINT IN ANY DIRECTION. 

4. METHOD OF SCLUTION - TÊ t LINEAR EQUATIONS ECP THE STATICALLY INDE
TERMINATE PIPE SYSTEM ARE SET UP BY A GENERALIZATICN CF PRCCKS 
MATRIX METHOD. BY A SYSTEMATIC USE CF LINEAR TRANSFORMS, THE 
MATRIX CF THF SYSTEM. CF LINEAR EQUATIONS CAN BE OBTAINED PY INCI-
PFNCF ALGEPPA IN THE FORM OF A SYMMETRIC PANDED MATRIX. 

5. RESTPICTICNS CN THE CCMPLEXITY CF THE PRCBLEM - MAXIMUM CF -

36 SECTICNS 

6. TYPICAL RUNNING TIME - 1 TC 3 MINUTES ARE REQUIRED CN A MOCEL 50. 

7. UNUSUAL FEATURES CF THE PPCGRAM - PSA2 TAKES INTC ACCOUNT -

(A) ELASTICITY OE THE ATTACHMENT OF THE PIPE TO THE FOUNDATION, 
(B) RESTRAINTS DN PIPE DISPLACEMENTS BY ANCHORS AND INTERME

DIATE PARTIAL CONSTRAINTS OE LINEAR TYPE, 
(C) GIVEN CONSTANT FORCES AND MOMENTS ACTING LPCN THE PIPE 

SYSTEM, 
(D) THERMAL EXPANSION. 
(E) ANY GEOMETRICAL STRUCTURE OF THE PIPE SYSTEM, 
(F) SEVERAL CASES OF STRESSING PER PIPE SYSTEM, ANC 
(G) ROTH METRIC ANC ENGLISH UNITS. 

8. RELATED AND AUXILIARY PPCGPAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1973. 
IBM360 VERSICN SUBMITTED MAY 1972, SAMPLE PROBLEM EXE

CUTED BY ACC. 

10. REFERENCE - E. H. B0CN5TRA, A. N. NICKCLS, W. J. HUGHES, ANC 
W. D. GROSS, PIPE STRESS ANALYSIS CODE, PSA2, AI-64-MEM0-142, 
REVISION 1. 

U . MACHINE REQUIREMENTS - 64K MEMORY 

12. PROGRAMMING LANGUAGE USED - FCRTRAN IV (H) 

13. OPERATING SYSTEM OR MCNITCR UNDER MHICH PPCGRAM IS EXECUTEC -
nS/360. 

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATION OP RESTRICTIONS -
EUNCTIPN LOG MUST BE USER-SUPPLIED. IT RETURNS THE ADDRESS OF ITS 
ARGUMENT AS AN INTEGER TO THE CALLING PRCGRAM. 
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1 1 . MACHINE RFOUIREMFNTS - CODE LENGTHS A R E : SOURCE, APCIIT 2 2 , 5 U 0 
B Y T E S , O B J E C T , ABOUT 1 3 , 3 3 3 B Y T E S , 3 - P Y T E S "ER 2 4 - P I T WORD. 

12. PPCGPAMMING L A N G U A G E S LSEC GE-40C T IMF-SHARING FCRTFAN 

13. O P E R A T I N G SYSTEM CR MCNITCR UNDER WHICH PRCGPAM IS EXECUTEC -
GSA T I M E - S H A P I N G S Y S T E M . 

14. tit-.y CTHER PROGRAMMING CP C P E P A T I N C INFORMATION OR R E S T K I C T I C N S -

15. NAME Af'D E S T A B L I S H M E N T OF AUTHCR -
RICHAPD F. KING 
FNFPCY ANC ENV I P C N M F N T A L SYSTEMS CIVISION 
ARGCNNE NATIONAL L A B C R A T O R Y 
970C SOUTH CASS AVENUE 
A R G C N N E , ILL INLIS 6C43= 

16. MATERIAL AVAILABLE -
REFE P E N C E P F P O R T , A N L / E S - 1 3 , C O N T A I N I N G SCURCF LISTING, SAMPLE 

PROBLEM INPUT AND OUTPUT INECRMATION 

1 7 . CATEGORY 
KFYWORPS T I M E - S H A K I N G , POLLUTANTS C O N C E N T R A T I O N , P A R T I C L E S , 

ATMOSPHERE 
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1. NAME OR DESIGNATION CF PRCGPAM - GEAR 

2. COMPUTCP FOR WHICH PRCGRAM IS DESIGNED ANO OTHERS UFCN WHICH 
IT IS OPERAPLE - CDC6600,76C0, ISM360,370 

3. DESCPIPTICN CE PROBLEM OR FUNCTION - GEAR IS A PACKAGE OF 
SUBROUTINES FOR THE NUMERICAL SOLUTICN CF SYSTEMS CF ORDINARY 
OIEFERENTIAL EQUATICNS, GIVEN THE INITIAL VALUES. IT IS PARTICU
LARLY WFLL-SLITEP FOR STIFF SYSTEMS, BUT CAN BF USEC GENERALLY. 

4. METHOD CF SCLUTION - THE BASIC METHODS USED APF OF THE LINEAR 
MULTISTEP PREDICTOR-CCPRECTOR TYPE. GFAR CONTAINS BCTH THE 
IMPLICIT ADAMS METHODS \W THE BACKWARD 0 I FFF PEN T I A T ION FORMULAE, 
OP THE METHODS OF C. W. GEAR, AS OPTIONS. AND IS BASED ON A PRC
GPAM WRITTEN BY GEAR. 

5. RESTRICTIONS CN THt CCMPLEXITY CF THE PROBLEM - CHOICE OF EITHER 
IMPLICIT ADAMS METHCDS TO CRCER 12, OR THE BACKWARD CIFFERENTIA-
TICN FORMULA METHODS, ALSC CALLED GEAR'S STIFF MPTHOCS, TC ORDER 5 
IS ALLOWED. THE PROGRAM PRESENTLY IS DIMENSIONED TO ALLOW SOLU
TION OF SYSTEMS OF UP TO 20 FIRST ORCER DIFFERENTIAL EQUATIONS. 

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATLPES PF THE PaOGPAM -

8. RELATED ANO AUXIIIAFY PROGRAMS -

9. STATUS - ABSTRACT FIFST OISTklBUTEO DECEMBER 1973. 
CDC66C0-7600 VEPSION SUBMITTED JULY 1973, REPLACED BY 

EDITICiN r JANUARY 1975, SAMPLE PROBLEM EXECUTED BY 
ACC JANUARY 1975 ON C C C 6 6 , ; AND CN CD076Cw. 

IBM363 VERSICN SUBMITTED SEPTEMBER 1974, PEPLACEC BY 
EDITION C' JANUARY 1975, SAMPLE PRCBLEM EXECUTEC BY 
ACC JANUARY 1975 ON IBM37C/195. 

10. REFERENCES - C . W. GEAR, NUMERICAL INITIAL VALUE PRCBLEMS IN 
URPINAPY DIEFEPENTIAL EQUATIONS, PRENTICE-HALL , 1971. 

A. C. HIND1ARSH, LINEAR MULTISTEP METHCCS FOP 
ORDINARY DIFFERENTIAL EQUATIONS: METHOD E C R M U L A T I CN "̂  , STABILITY, 
ANP THF METHODS OF NURDSIFCK AND GEAR, UCPL-51186, MARCH 1972. 

A. C. HINCMARSH, THE CONTROL OF ERRORS IN THE GEAR 
PACKAGF FOF ORDINARY riEFERFNTIAL EQUATICNS, IN CONSTRUCTION OF 
MATHEMATICAL SOFTWARE, F. N. FRITSCH, EC., 0010-33050 PART 3, 
AUGUST 7, 1972. 

A. C . HINCMARSH, GEAR: ORDINARY DIFFERENTIAL EQUA
TION SYSTEM SOLVER, UCID-3330I REV. 3, CECEMBEP 1074. 

11. MACHINE REQUIREMENTS - 14,GCO (OCTAL) WORCS TO EXECLTE THE TEST 
PPOPL'=M (CDC66J3.7653), 60K PYTES (IPM363,373) 

12. PPOGRAMMING LANGUAGt LSED - FCRTRAN IV 
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13. OPERATING SYSTEM CR MONITOR UNDER WHICH PRCGRAM IS EXECUTEC -
ORDER OP CHAT (C0C66CC,76C0), OS/360,370. 

14. ANY CTHER PROGRAMMING CR CPFRATING INFCRMATICN OR RESTRICTIONS 
THE SUBROUTINES IN THE GEAR PACKAGE ARF HFAVILY AUGMENTED WITH 
COMMENT CAPOS. IF GEAR IS USED ON OTHER MACHINES, THE UNIT 
RCUNDCFF ERFCR, URCUNC, MAY NEEC TC RE RFSET. IT IS SPECIFIED 
IN A DATA STATEMENT IN SUBPCLTINE DRIVE. 

15. NAME AND ESTABLISHMENT OE AUTHOR -
A. C . HINDMARSH 
NUMERICAL MATHEMATICS GROUP, L - 3 1 C 
LAWE.ENGE LIVERMCRE LABORATORY 
P . C . BOX P38 
LIVEPMORE, CALIFCPNIA 9455; 

1 6 . MATERIAL A V A I L A B L E -
SOURCE DECKS (6600-1133 CARDS, 260-1176 CARPS) 
SAMPLE PROBLEMS (66C0-74 CARDS, 360-81 CARDS) 
SAMPLE PPCPLE" OUTPUT (6600-9 PAGES, ^63-9 PAGES) 
RFFEPENCE PEPCRT, LCID-3.;31 RtV, 3 

17, CATEGORY - P 
KFYWORPS - ORDINARY DIFFERENTIAL EQUATIONS, N L M F R I C A L 

CALCULATICNS, FREPICTOR-CCRRECTCR 
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1. NAME OR DESIGNATION CF PPCGRAM - TSO-SPEAKEASY 

2. COMPUTRR FOR WHICH PRCGRAM IS DESIGNED AND OTHERS LFCN WE-ICH 
IT IS OPERABLE - IBM3tO,370 

3. PFSCRIPTION OE PROBLFN Ok FUNCTION - SPEAKEASY IS A CFNERAL-
PUPPOSF LANGUAGE PROCESSOR OPERATING AS A SUPER DESK CALCULATOR 
UNDER OS, TSC ANP VM/CMS. 

4. METHOD CF SCLUTION - THE LANGUAGE SYNTAX CLOSELY RESEMBLES THAT OF 
MATHEMATICS. USFR-DEFINEC VARIABLES ARE CLASSIFIEC AS SCALARS, 
ARRAYS. VECTORS, OR MATRICES. CLASS-CIRECTEC OPERATCPS SIMPLIFY 
THE LANGUAGE. 

5. RESTRICTIONS ON THt CCMPLEXITY OF T H E PROPLEM - THE MAJOR VERSIONS 
DEVELOPED WERE (1) AN IBM360/370 STANDARD JOB BATCH VERSION, (2) 
AN INTERACTIVE VERSICN THAT RONS UNTER TSO, ANC (3) AN INTERACTIVE 
VERSION THAT RUNS UNCtR VM370/CMS. 

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PRCGRAM - SPEAKEASY IS AN EXTENSIBLE 
LIBRARY-DIRECTED PkOCtSiOR. AVAILABLE FACILITIES INCLUDE ARRAY 
ALGEBRA, COMPLtTE MATRIX ALGEBRA, STATISTICAL PACKAGES, GRAPHICAL 
PACKAGES. AND ASSORTED SPECIAL FUNCTIONS. AN ACTIVE USER CCM-
MUNITY EXISTS. 

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1973. 
IBM36^ IOTA VERSION 3F SUBMITTED NOVEMBER 1973. REPLACED 

BY REVIStC EDITION MARCH 1974. DELETEC JANUARY 1975. 
IBM360.370 KAPPA VERSION DISTRIBUTION IS LIMITED TO 

SPEAKEASY USERS GROUP MEMBERSHIP. 

10. REFERENCES - S. COHEN, THE SPEAKEASY-3 REFERENCE MANUAL, ANL-B.-^OJ, 
MAY 1073. 

S. COHEN, S. C. PIEPEP, ANO M. STCB, THE KAPPA LEVEL 
OF SPEAKEASY, 4NL-8137, NOVEMBER 1974. 

S. COHEN, SPEAKEASY: "RAKUGO", FIRST LS/-JAPAN COM
PUTER CONFERENCE PROCEEDINGS REPRINT, OCTOBER 3-5, 1972. 

S. CCHEN, TSO-SPEAKEASY NEWSLETTERS, NC<. 1-12 
(AUG. 7, 1972 TO D A T E ) . 

S. COHEN, SPEAKEASY, ANL MEMC, MAY 14, 1973. 
JUDITH CARLSON, REPORT CN A REVISEC AND EXTENDFC 

TUTORIAL FCR SPEAKEASY ANC A LINKULE, MODE, ANL MEMC, OECEMBER 
1973. 

S. COHEN, SPEAKEASY, AN EVCLUTIONARY SYSTEM, PROCEED
INGS OF THE SYMPOSIUM ON VERY HIGH LEVEL LANGUAGES, MARCH 28-30, 
1974 . 

A SPEAKEASY SAMPLER, LEVEL ( I C T A ) , SEPTEMBER 1973. 
ACC PROGRAMMING NOTE 74-32, APRIL 9, 1974. 
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11. MACHINF RECUIREMENTS - A 13CK OR LARGER TSO PEGICN IS RECUIREt F(R 
THF TSO VERSION, 1 MEGABYTE VIRTUAL MACHINE FCR THE CMS VERSION. 

12. PROGRAMMING LANGUAGE USED - FCRTRAN IV ANO ASSEMPIER LANGLAGE 

13. OPFRATING SYSTEM Oft MONITOR LNCEP WHICH PROGRAM IS FXFCUTtC -
(iS/360, RELFASF 21.6, VSl, ANC VS2, VM/370 C M S . 

14. ANY CTHER PROGRAMMING CR OPERATING INFORMATICN CP RESTPICTICNS -

15. NAME ANC ESTABLISHMENT "F ALTHCP -
S. CCHEN 
THt SPEAKEASY CENTER 
ARGONNE NATIONAL LAEOPATOFY 
97.u SOUTH CASS AVENUE 
ARGONNE, ILLINOIS 63439 

16. MATERIAL AVAILABLE - SPFCIAL DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

17. CATEGORY - P 
KEYWORDS - PROGRAMMING LANGUAGES, NUMERICAL CALCULATIONS, 

LIBRAR Its 
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1. NAME OR DESIGNATICN CF PROGRAM - ARC-XSECl 

2. COMPUTER FOF WHICH PPCGRAM IS D E S I G N E D AND OTHERS UFCN WHICH 
IT IS OPERAPLE - IBM360 

3. DESCRIPTION CF PROBLEM CR FUNCTION - ARC-XSECl P R O V I D E S THF CAPA
BILITY CF MANIPULATING M U L T I G R O U P M I C R O S C O P I C CRCSS SECTION OATA 
IN THE XS.I5C FORMAT TC AFFECT MOCIEI CAT IONS CF THE ISOTOPIC CPCSS 
SECTION C O M P C N E N T S , TC COLLAPSE THE ENERGY GROUP STRLCTURE TO 
FEWER GROUPS, AND TO HOMOGENIZE M I X T U R E S INTO MATERIAL AND COMPO
SITION LEVEL DATA FOP USE BY THE N E U T P C M C S M O D U L E S CE THE APGCNNF 
RFACTCR COMPUTATION (APC) S Y S T E M . 

4. METHOD OF SOLUTION - APC-XSECl C O N S I S T S OE FOUR RELATED MODULES -
AJC007, N U I 0 0 6 . N U I O O l , AND N U C O O l . THF MODULE AJC0C7 PROVIDES A 
GPCUP CCLLAPSE OF THE MULTIGROUP XS.ISO DATA INTO A LSER-SPEC IF I ED 
GPOUP STRUCTURE AND WRITES THE BINARY INTERFACE CATA SET XS.ISC2. 
NUIJJ6 FRCDUCES RUN-TIMF M O D I F I C A T I O N S CF ISOTOPIC CPOSS SECTION 
CCMPONrNTS CF THE CARC IMAGE DATA SET A . N I P . THE MODULE NUIf.l 
PFCCESStS THE MATEPIAL ANC COMPOSITION LFVEL MIXING LATA SPECIFIED 
IN A.NIP AND PRODUCES MIX TABLES AS THE BINARY INTERFACE CATA SET 
B.HOMCG. NUC. 1 USES THE MIX TABLES OF B.HOMLG TO PPODUCt HCMC-
GENIZEi' MATERIAL AND COMPCSITION LFVEL CROSS SECTION DATA SETS IN 
THF BINARY INTEPHACE CATA SET FORMATS X S . M . M I N , X S . M . A N I , 
XS.M.AOX, XS.C.MIN, X S . C . A N I , XS.C.AUX, PESPECTI V F L Y . 

5. RESTRICTIONS CN THt CCMPLEXITY CF THE PRCBLEM -

6. TYPICAL RUNNING TIME - THE SAMPLE PFCPIEM PRCVIOED WHICH CCMSISTS 
OF MULTIPLE OPERATIONS, PFCUIPES ABOUT 71 SECONDS CN AN 
IBM36 ,/I 95. 

7. ur.'USUAL FEATURES CF TFE PROGRAM - THE MCCULAR DESIGN ALLOWS THE 
USE OF ANY OR ALL OF THE MODULES IN THIS PACKAGF WITH OTHER 
DFSIREO MODULES. THt HClMCGEN IZAT ION C A P A B I L I T Y , NLIOOl ANC 
NUCOOl, IS USED TO PPCVIDE CROSS SECTION DATA FOR EACH OF THE 
NEUTRONICS MCDULFS WITH COMMUNICATION VIA INTERFACE CATA S E T S . 

8. CFLATEO ANP AUXILIARY PROGRAMS - THF N E U T R O N I C S PATHS CF THE APC 
SYSTEM UTILIZE THE CAPABILITIES PROVIDED BY THESE M O D U L E S . THE 
APC SYSTEM tNVIRCiNMENT IS FPCVIDED BY APC-SYSTEM (ACC APSTRACT 
•^2?). THF BCD INPUT PROCESSCP MtlDULF FCR THE ARC-'^Y'^TEM IS ARC-
NLinC2 (ACC ABSTRACT 5 3 3 ) . 

9. STATUS - ABSTRACT FIFST DISTRIBUTED CECEMBER 1973. 
IBM360 VERSION SUBMITTED APRIL 1973, SAMPIE PROBLEM EXE

CUTEC EY ACC. 

10. REEFRENCES - E. A. KOVALSKY, J. ZAPATKA, H. H E N R Y S C N , 11, 
J. HOOVER, AND P. M. WALKER, THt APC SYSTEM CRCSS SECTION H O M O G E -
NIZATION AND MCDIFICATION C A P A B I L I T I E S , ANl--'714, JUNE 1 9 7 1 . 

L. C. JUST, H. H E N R Y S C N , II, A. <;. K E N N E D Y , S. D . 
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1. NAMF OR DESIGNATION OE PROGRAM - TPIPLET 

2. COMPUTER FOF WHICH PPCGRAM IS DESIGNED AND CTHEPS LFCN WHICH 
IT IS OPERABLE - CCC76CO,660C, IBM36C 

3. PESCPIPTION CF PPObLEM OR FUNCTION - TPIPLET SLLVES THE TwC-DINEN-
SIONAL MULTIGROUP TkANSPOPT FQUATION IN PIANAk GFCNEIRIES USING A 
REGULAR TRIANGULAR MESH. REGULAR ANC APJCINT, INHCMCGENEOUS ANO 
HOMOGENEOUS (KEFF ANC EIGENVALUE SEARCHES) PROBLEMS SUBJECT TC 
VACUUM, REFLECTIVE OR SOURCE BOUNDARY CONOITICNS APE SOLVFC. 
GENERAL ANISCTRQPIC SCATTERING IS ALLOWED AND ANISCTFOPIC CIS-
TPIEUTEC SOURCES APE PEPMITTEC. 

4. METHOD CF SCLUTION - THE CISCRETF ORDINATES APPROXIMATION IS USEC 
FCR THE ANGULAR VARIABLES. A FINITE ElEMfNT METHOD IN WHICH THE 
ANGUIAR FLUX IS ASSUMEC TO PE GIVEN BY A LCW-CRUtP POLYNOMIAL IN 
EACH TRIANGLE IS USEC TO SOLVE THF DISCRETE CPDINATES EQUATICNS. 
ANGULAR FLUXES ARE ALLOWED TO OE DISCONTINUOUS ACROSS TRIANGLE 
BOUNDARIES, ANC THE OPOEk OF THE PLLYNOMIAL IS INPUT DATA TC TFt 
CCDE. BOTH INNFR (wITHIN-GPCUP) ANC CUTER ITERATICN CYCLES ARE 
ACCELERATED PY EITHER SYSTEM CR FINE MESH PEBALANCF. 

5. RESTRICTIONS ON THt CCMPLEXITY CF THF PROPLEM - VARIABLE DIMEN
SIONING IS USED SO THAT ANY CCMBINATION OF p o C L E M PARAMETERS 
LEADING TO A CONTAINER ARRAY LESS THAN MAXLEN CAN BF ACCCMMCCATtD. 
)N CPC MACHINES MAXLEN CAN PE ABOUT 40,000 WOPPS ANO PfPIPHEkAL 
STORAGE IS USEC FOR MCST GROUP-DEPENDENT DATA. CN IfM MACHINES 
TklPLET WILL EXECUTE IN SINGLE-PRECISICN (4 BYTES PEF WOPC) SC 
THAT MAXLEN CAN RE SEVERAL HUNDRFI/ THOUSAND AND MOST PROLLEMS CAN 
BE CORF-CONT AINH^D. 

6. TYPICAL RUNNING TIMF - A SIX-GROUP, S2, I*?C0 TRIANGLE, KEFF CAICU-
L A T M N CF AN EBP-II CORF REOUIOES ApoUT <..4 M | N U T E S CF CDC7600 
TIME. RUNNING TIMES VARY ALMOST LINEARLY WITH THE TOTAL NUMBER CE 
UNKNOWNS. 

7. UNUSUAL FtATUPES OF THF PRCGPAM - SOURCES. FLUXES, SN CONSTANTS. 
AND CRCSS SECTIJNS MAY BE INPUT EkCM STANCAkC INTFFEACt FILES. 
CREATION cr STANPARD INTERFACE OUTPUT FILES FOP SN CCNSTANTS ANC 
SCALAR ANC ANGULAR FLUXES IS OPTIONAL. ALL BINARY CATA TFANSFFPS 
AFC LOCALIZED IN SUBROUTINES CALLEC 8CF0 ANO RITE. FLFXIBLF EDIT 
CfTIDNS. INCLUDING DUMPS AND RESTART CAPAEILITY. A F F P R U V I C E D . 

8. RELATED AND A U X I L I A K Y F R O G P A M S - T R I P L E T IS BASED IN LARGl PART ON 
THE TWO-DIMENSIONAL CRTHOGCNAL MFSH COI.o TWCTR4N2 (ACC ABSTRACT 
3 5 8 ) , ,^HICH IS AN IMPROVED VERSION cr THF TwOTRAN FRCGRAM. 

9. STATUS - ABSTRAGT FIRST EISTFIBUTFC OEOEMPER 1973. 
COC7600 VtFSIUN SUBMITTED AUGUST 1973, RFFLACED RY 

RFVISFU EDITICO FEBBUAPY 1974. 
GEC 66:..' VERSICN SUBMITTED AUGUST n 7 3 , RFPLACEO EY 

PEVISEU EDITION FEBRUARY 1974. 



1128 

ACC APSTPACT 6JP - 2 - 02/75 

9. STATUS (CONTINUED) 

IRM363 VERSION SUBMITTFO AUGUST 1973, REPLACED BY REVISED 
EDITION FEBRUARY 1974, SAMPLE PROBLEM EXECUTED BY 
AGC. 

10. REFERENCES - WM. H. REEU. T. P. HILL. F. W. BRINKLEY, AND K. D. 
LATHROP, TPIPLET: A TWO-DIMENSIONAL, MULTIGROUP, TRIANGULAR MESH, 
PLANAR GECMETRY, EXPLICIT TRANSPORT CODE, LA-5428-MS, OCTCBER 
1973. 

11. MACHINE REQUIREMENTS - SIX OUTPUT (SCRATCH) UNITS ANC TWO SYSTEM 
I/C UNITS APE REOUIkED. USE CF FIVE INTERFACE UNITS IS CPTICNAL. 
ON THE COC MACHINES A LARGE BULK MEMORY IS RECUIRED. 

12. PROGRAMMING LANGUAGE LSED - ECKTRAN IV 

13. OPERATING SYSTEM CR MCNITOR UNDER WHICH PROGRAM IS EXECUTED -

14. ANY OTHER PRCGRAMMING OR OPERATING INFORMATICN OP PESTRICTICNS -
THE CODE IS WRITTEN TO REAC THE CASE INPUT DATA FRCM FSETIO (76001 
OR TAPElJ (66CL) AND TC WRITE THE OUTPUT INECRMATICN ON FSET9 
(7600) CR TAPE9 (6600), WHICH ARE NOT EQUIVALENT TC THE SYSTEM 
IE PUT ANO OUTPUT UNITS. 

15. NAME ANC ESTABLISHMENT OF AUTHOR -
T. R. HILL 
LOS ALAMOS SCIENTIFIC LABCRATCRY 
P. 0. BOX 1663 
LOS ALAMOS, NEW MEXICO 87544 

1 6 . MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (7600-8261 CARPS, 6600-8262 CARDS, 360-8646 CAPOS) 
SAMPLE PROBLEMS (76ji-661 CARDS, 6600-661 CARCS, 360-661 CARDS) 
CONTROL INFORMATION (JCL 360-31 CARDS) 
IBM 2314 LOAD MCDULE (360-TRIPLET 306 BLCCKS) 
SAMPLE PRCBLEM OUTPUT (7600,6600-50 SELECTED PAGES, 360-45 

SELECTED PAGES) 
REFFRENCE REPORT 

17. CATEGORY - C 
KEYWORDS - 2-DIMENSIONAL, MULTIGROUP, TRANSPORT THEORY, TRIANGU

LAR MESH, ANISOTROPIO SCATTERING, FIN ITE-ELEMENT, 
TW0TRAN2 CCDES 
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15. NAMF AND ESTABLISHMENT ''E A U T H C R ( S ) ( C P N T I N U E C ) 
APPLIEO MATHEMATICS CIVISION 
ARGCNNE NATIONAL lABCPATORY 
9 7 J C SOUTH CASS AVENUE 
ARGCNNE. ILLINCIS 6,439 

16. MATFRIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DFCKS (IBM3t..,37^ 1831 CAPDS, CEC66.,,76.^ 1374 CAP D S , 

U N I V A C U C e 1377 CARDS) 
OFMONSTPATION PPOGFAM SOURCE DECKS (IBM360,37C «t7 C A R C S . 

CDC66.. ,,76... 632 CARCS, UNIVACllO'- 652 CAPES) 
MACHINE READABLE CC CUMEN T AT I ON ( I B M 3 6 3 , 3 7 0 A P C U T il->7 CARDS. 

OTHER MACHINES ABOUT 1573 CARDS) 

17. CATEGORY -
KEYWORDS - S P E C I A L F U N C T I C N S . E X P O N E N T I A L I N T E G R A L S . C O M P L E T E 

E L L I P T I C I N T E G R A L S . D A W S O N ' S I N T i - G P A L . P E S S E L F U N C T I O N S 
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1. NAME OR DESIGNATION CF PRCGPAM - C H I L E S 

2. COMPUTER FOP WHICH PPCGRAM IS DE S I G N E D AND OTHERS UFCN WHICH 
IT IS OPERAPLE - CDC66.-J 

3. DESCRIPTION CE PROBLEM OP FUNCTION' - C H I L E S IS A FINITE ELEMENT 
COMPUTER PROGRAM THAT C A L C U L A T E S THE S T R E N G T H OF S I N G U L A R I T I E S IN 
LINEAR ELASTIC P O D I E S . PLANE S T R E S S , PLANE STRAIN AND AXISYMME
TRIC CONOITICNS APE T R E A T E D . CRACK TIP S I N G U L A R I T Y PROBLEMS AFE 
SOLVED RY THIS VERSICN OF THF C C D E , BUT ANY TYPE OF INTEGRABLE 
SINGULARITY MAY BE PROPERLY M C O E L E D PY M O D I F Y I N G S E L E C T E D SUB-
PCUTINES IN THE PROGRAM. 

4. MFTHOn CF SOLUTION - A G E N E R A L I Z E D Q U ADRILATERAL FINITE ELEMENT 
THAT INCLUDES A SINGULAR PCINT AT A CORNER NODE IS INCORPORATED IN 
THE COPE. THE DISPLACEMENT FORMULATION IS USED AND INTER-ELEMENT 
CCMPATIRILITY IS MAINTAINED SC THAT MONOTONE C O N V E P G E N C E IS PRE
SERVED. 

5. RESTRICTIONS ON THE GCMPLEXITY OF THF PROPLEM - C H I L E S ALLOWS 
THPFF SINGULAR POINTS TO RE MODELED IN THE BODY BEING ANALYZED AND 
EACH SINGULAR POINT MAY HAVE COUPLED MODE I AND II D E F O R M A T I O N S . 
lOOO NODAL POINTS MAY EC L S F C . 

6. FYFICAL RUN^ING TIME - LESS THAN 2 MINUTES ARE R E Q L I P E D FCR A 
TYPICAL P P C L F M . 

7. UNUSUAL FEATURES OF THE PRCGRAM - A PRECRFATED MESH MAY BE READ 
FFCM AN EXTERNAL FILE AND CCMPUTED RESULTS ARF OUTPUT ON AN EXTER
NAL FILE FOR PLOTTING. 

10. 

11. 

12. 

13. 

14. 

RELATED ANO AUXILIARY FRCGRAMS -

STATUS - APSTRACT FIRST D I S T R I B U T E D APPIL 1 9 7 4 . 
CDCt600 VERSION SLPMITTEO JANUARY 1 9 7 4 . 

REFERENCES - S. E. 6EN7LEY AND z. t. B F I S I N G E P , CHILES - A FINlTr 
ELFMPNT COMPLTCR PPOGPAM THAT C A L C U L A T E S THE I N T E N M T I E S CE LINEAR 
fLASTIC S I N G U L A R I T I E S , S L A - 7 3 - 0 8 4 4 , SEPTEMBER 1 9 7 3 . 

S. E. BFNZLEY. REPRESENTATION OF SINGLLAPIT IES WITH 
ISOPARAMETRIC FINITE E L E M E N T S , INTERNATIONAL JOURNAL FCR NUMERICAL 
MFTHCCS IN RNGINEERING, (TC Bf P U B I I S H E C I . 

MACHINE REQUIREMENTS -

PROGRAMMING LANGUAGE LSED - FCRTRAN IV 

OPERATING SYSTEM CP MCNITCR UNDER WHICH PPCGRAM IS tXfCUTED -
SCOPE 3.3 USING FORTRAN E X T E N C E C . 

ANY OTHER PPOGRAMMING CR CPFRATING INFORMATICN CR F E S T P I C T K N S -
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15. NAME ANC ESTABLISHMENT CF AUTHCRS -
S. E. BENZLi^Y AND Z. E. BEISINGEP 
ANALYTICAL UEVELOPMENT CIVISICN 1541 
SANCIA LABORATORIES 
A L B U C L E R C L E , NEW MEXICO 87115 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE OECK (1688 C A P O S ) 
SAMPLE PROBLEM 1218 C A R C S ) 
REFFRENCE R E P O R T , SLA-73-0«94 

17. CATFGCRY - I 
KEYWORDS - 2-PIMPNSIONAL, ELASTIO, FINITE-ELEMENT, NUMERICAL CAL

C U L A T I O N S , S O L I D S , STPLCTUP41 ANALYSIS, FFACTUPE 
MECHANICS 
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1. NAME OR DFSIGNATION CE PkCGPAM - QMESH,RFNUM 

2. COMPUTER FOR WHICH PRCGRAM IS DESIGNED AND CTHEPS LFCN WHICH 
IT IS PPEPAPLF - CDC6600 

3. tlESCRIPTlON CF PROBLEM OP FUNCTION - CMESH GENERATES MESHES HAVING 
OUAORILATEPAL ELEMENTS ON ARfilTRARILY SHAPED TWO-DIMENSIONAL 
(PLANAR OR AXI-SYMMETPIC) PODIES. THE MAIN INTENDED APPLICATION 
IS IN FINITE ELEMENT A N A L Y S I S . A FLEXIBLE HIERAPCHAI INPUT SCHEME 
IS USED TC DESCRIBE BCCIES TO QMESH AS O C L L E C T I C N S CE R E G I C N S . A 
MESH FDR f^ACH REGION IS PEVELCPED INDEPENDENTLY, WITH THE FINAL 
ASSEMBLY AND BANDWIDTH MINIMIZATION PEPFCRMED BY THE SEPARATE 
PPCGRAM, PENUM. 

4. METHOD CF SOLUTION - TFE MESH GENERATING PROCESS ECP EACH INDIVID
UAL REGION BEGINS WITH THE INSTALLATICN OF AN INITIAL MESH WHICH 
IS A TRANSFORMATION CE A REGULAR GRID ON THE UNIT SCLARE. THE 
DIMENSIONS AND ORIENTATION OF THE INITIAL MESH MAY PE DEFINED BY 
THE USER DR, CPTtCNALLY, MAY BF CHOSEN BY Q M E S H . VARIOUS 
SMOOTHING ALGORITHMS (SOME OF WHICH ARE NEW) MAY BE APPLIEC TC 
THE INITIAL MESH IE DESIRED. THEN. THE MESH MAY BE "PESTRLCTUREO" 
USING AN ITERATIVE SCHEME INVOLVING "ELEMENT PAIR RESTRUCTURING". 
"ACUTE ELEMENT DELETION". ANP SMOOTHING. IN ELEMENT PAIR RESTRUC
TURING. THF INTERFACE SIDE BETWEEN TWC ELEMENTS IS REMOVED AND 
REPLACED BETWEEN TWO DIFFERENT NODES BELONGING TC THE PAIR OF 
ELEMENTS, PRCVIOED THAT THE CHANGE PRODUCES AN OVER-ALL IMPRCVE-
MENT IN THE SHAPES OF THE TWO ELEMENTS. IN ACUTE ELEMENT DELE
TION, AN ELEMFNT HAVING ONE DIAGONAL MUCH SHORTER THAN THE OTHER 
IS DELETED EY COLLAPSING THE SHORT DIAGONAL TC ZERO LENGTH. THE 
EXACT ORDER IN WHICH RESTRUCTURING. ELEMENT DELETICN, ANC SMCCTH-
ING ARE PEREOPMED MAY PF CONTROLLED RY USE OE A " S C H E M E " INPUT 
C A R C . THE SCHEME CARE ALSC ALLOWS THE USER TC CCNTRCL PLCTTING 
AND PRINTING. THE RESULTING MESH DFSCRIPTIONS FCR INOIVIDLAL 
REGICNS ARE MELDED INTC AN INTEGRATED MESH BY THE CCMPANICN PRC
GPAM, RENUM, WHICH ALSC PERFORMS BANDWIDTH MINIMIZATION USING A 
MODIFIED CUTHILL-MCKEE ALGORITHM. THE RESULTING TAPE FILE IS 
COMPLETE WITH FLAGS FOR USE IN APPLYING BOUNDARY C C N C I T I O N S . 

5. RESTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM - CMESH CAN PROCESS 
UP TO 25 REGIONS, EACH HAVING AS MANY AS 603 N O D E S . THE MAXIMUM 
NUMBER CF REGIONS MAY EASILY BE INCREASED WITH LITTLE INCREASE IN 
PPOGPAM SIZE, PUT INCREASING THE MAXIMUM NUMBER CF NODES PER 
REGION IS MORE COSTLY. RENUM CAN PROCESS MESHES HAVING UP TO 
2000 ELEMENTS. 

6. TYPICAL RUNNING TIME - MESHES OF UP TO SEVERAL HUNDRED ELEMENTS 
WHICH DC NOT REQUIRE RESTRUCTURING APE HANDLED BY CMESH IN A FEW 
SECONDS. LARGE MESHES INVOLVING MUCH RESTRUCTURING AND SMOOTHING 
MAY REQUIRE SEVERAL MINUTES OF EXECUTION T I M E . PENLM REQUIRES A 
FEW SECONDS AT MOST. 
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7. UNUSUAL FEATURES CF THE PROGRAM - THE HIFPARCHAL INPLT SYSTEM USED 
IN CMFSH IS QUITE NATLP\L AND Al LCWS INCLUSICN OF SUCH STRUCTURES 
AS CRACKS ANC SLIDING INTEEFACES. A VARIETY CF MESH-SMCOTHING 
TECHNIQUES, SOME NEW, Akp AVAILABLE IN QMfSH. THE APPLICATION OF 
RFSTPUCTUR IE G TFCHNICLFS TC AUTOMATICALLY I M P P C V THE SHAPES CF 
THF ELEMENTS IS A POWERFUL NEW CAPABILITY. AN UNUSUAL DtGPEE CF 
USER CONTROL OVER THE PRCGPAM OPEPATICN IS MADE F05SIPLE PY THF 
USE OF THF SCHEME C A R D . 

8. RELATED ANC AUXILIARY PROGRAMS - Q M E S H IS A ST4NC-ALCNE MESH 
GENERATION PRPGRAM INTtNCEC FCP USE WITH A VARIETY CF TWC-
PIMENSIONAL FINITE ELEMENT ANALYSIS FFUGPAMS. 

9. STATUS - ABSTRACT FIRST DISTRIRUTED CECEMBER 1974. 
CDC66CC VERSION SUBMITTEC AUGUST \9T,. 

13. REFERENCES - P. E . JONES, CMESH: A SELF-CRGANIZING MfSH GENEPATIUN 
PROGRAM, S L A - 7 3 - 1 0 8 8 , JULY 1974. 

R. E. J O N E S , USER'S MANUAL FOR QMFSH, A SELF ORGAN
IZING MESH GENtOATION PROGRAM, SLA-74-0239, JULY l'=74. 

R. F. JONFS, COMMENTS ON CONVERTING CNESH ANC PENLM 
TO VARIOUS COMPUTER SYSTEMS, AUGUST 1974. 

ACC PROGRAMMING NOTE 7 5 - 1 5 , DECEMBER 1974. 
ACC PROGPAMMINC NOTE 75-26, FEBRUARY 17, 1075. 

11. MACHINE REQUIREMENTS - QMESH REQUIRES 4200 (CFC[MAL) WORDS OF 
STORAGE, AND PENUM, 32ii.i. THE CURRENT PROGRAM USES AN SD 4020 
PLOTTER. 

12. PROGRAMMING lANGUAGE USED - FORTPAN IV 

13. OPERATING SYSTEM OP MCNITCR UNDER WHICH fPCGPAM IS EXECUTFC -
SCCPE 3.3. 

14. ANY OTHFR PROGRAMMING OR CPFRATING INECRMATICN CP PESTRICTICNS -
THE SCOPS PLOTTING PACK4r;E IS ASSUMED TO PE AVAILAPLE. ENCODE ANC 
DECODE STATEMENTS ARE USEC IN QMESH, BUT THEY CAN BE ELIMINATED 
IF NECESSARY, SUGGESTIONS TC AID IN CCNVERSICN TC CTHER SYSTEMS 
APE SUPPLIED WITH THE FRCGRAM. THE TEST PROBLEM WAS NCT EXECUTEC 
BY AGO BECAUSE THE SCOPS PACKAGE WAS NCT AVAILABLE. 

15. NAME ANC ESTABLISHMENT OF AUTHOR -
R. t. JONES, DIVISION 2642 
SANCIA LABORATORIES 
P. C. BOX 5 8 0 : 
A L B U C L E R C L E , NEW MEXICO 87115 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE CECKS (QMESH 5616 CA R C S , R F N U M 994 CARCS) 
SAMPLE PPOBLEM (QMESH 33 CAPOS) 
SAMPLE PROBLEM OUTPUT (7 PAGES ANC 5 PLCTS) 
REFERENCE REPORTS ANO NCTES 
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17. CATEGORY - L 
KEYWORDS - MESH GENERATION, FINITF ELEMENT METHOD, BANDWIDTH 

M I M M I Z A T I C N 



1139 

ACC APSTRACT 613 03/75 

1. NAME OR DESIGNATION CF PRCGPAM - NRTS ENVIRONMENTAL SUBROUTINES 

2. COMPUTER FOP WHICH PRCCRAM IS DESIGNED ANC CTHEPS LFCN WHICH 
IT IS OPERABLE - IBM36C,37C 

3. DESCRIPTION CF PROBLEM CP FUNCTION - THE NRTS ENVIPCNMFNTAL SUB
ROUTINES ARE A COLLECTION CF ROUTINES CESIGNEC TC AIC THE PRC-
GPAMMER BY PPOVIOING EXTENSIONS TC THE FCRTRAN LANGUAGE, CATA 
MANAGEMENT SERVICES, AND PROGRAMMING AIDS. 

ASTFM EVALUATES THE 1167 ASMF EQUATIONS OF STATE FOR WATER/ 
STEAM ANP DERIVATIVES (F THESE EQUATICNS. 

DOUT EXTRACTS CECKS EkCM A FILE AND WRITES EACH CECK AS A SEPA
RATE FILE SC THAT THEY CAN pf PRCCFSStD PY THE ASSEMBLER WHICH CAN 
HANDLE ONLY ONE DECK PER STEP. 

UMPG IS USED TC MERGE FARTS CF UPDATE TAPES. 
UPD IS USED TO UPDATE SCLPCE DECKS. 
STHG GENERATES WATEF THERMODYNAMIC PROPERTY TABLES. 
AND, lAND, DAND, CP, ICR, ANO COR GIVE THE LOCICAl PRODUCT 

(AND) 4N0 LCGKAL SUM (OR) I OR 4 ANC P-PYTE WORDS. 
CVI CONVERTS EBCDIC INFOFMATION TC RINARY INFCRMATICN. 
COMPAR COMPARES A CHARACTER STRING BEGINNING AT LCCATICN A(II 

WITH ANOTHER CHARACTER STRING BEGINNING AT LCCATION P(J). IHF 
OCMPAPISUN IS MADE ONE CEIARACTER AT A TIME ANO TERMINATEC AFTER 
ALL PEQLESTEC CHARACTERS ARE TESTED OR AFTER THE FIRST INEQUALITY 
IS FOUND. 

DATE CONVERTS THE JULIAN PATE M A I N T A I N E C RY THE CS OPcFATING 
SYSTEM INTO THE FOPM NM/OG/YY WHERE MM IS THE MCNTH, PC THE CAY, 
AND YY THE YEAR. 

EABFNP CAUSES AN ABNORMAL TERMINATION OF THF JOE STEP, ANC A 
CORE DUMP IS PRINTED IF A SYSUOUMP OR SYSABFND DC CAPO IS INCLLDEO 
IN THE JOB STEP JCL. 

THE FETCH FUNCTION FETURNS THE VAl UE PF* THF VAPIAELE WHOSE 
ArOPFSS IS SPECIFIED AS THF ARGUMENT. 

THE EXTENDED IBCCM* ROUTINE PPOVICES AUTOMATIC FACE CCNTRCL, 
AND OPTIONALLY, PERMITS FROM CNE TO THREE LINES TC ?E INStRTEC AS 
PAGE HEADINGS IN THE lUTPUT TC A SPECIEIEP SYSCUT UNIT. 

THE INP SET OF SUPkLUTINES, A DATA INPUT PACKAGE FOR USE WITH 
FOPTPAM PROGRAMS, IS A CONVERSION CF THE INPF FORTRAN PACKAGE 
WFITTEN BY PETTIS FOF THF CCC66CC AND CAE BE LSEC IN THE CCNVER-
SION PC BETTIS PROGRAMS THAT USE INPF. 

INFILO IS AN INCOPE READ ANO WRITE SUBROUTINE THAT MUOIFIES 
IBCOMK IN SUCH A WAY THAT THF NEXT PEAo OF WRITE RFQLEST CAUSES 
INFORMATION IN THE USEE'S LIST TO "t PLACED IN 4 CORE BUFFER. 

J B n Z Z RETURNS THE NAME OF THF JCB ENTFPFO ON IHE NAME F U L D 
OF THE JOP CARC. 

JULIAN RETURNS A 5-BYTE NUMERIC JULIAN PATE IN EBCCIC CHARAC
TERS FROM THF CS OPERATING SYSTEM. 

LOCFCN PETUONS THE APSCIUTE COPE ADDRESS CF THE VAPIABlt SPECI
FIED AS THF ARGUMENT. 

MAIN"; ANC MAIND ARE MATRIX INVtPSICN SLPkCUTINES IN SINGLE- ANl: 
OOUPLE-PRECISION, RESPECTIVELY. 

MOV" TRANSFERS OATA ASSUMED TO BE IN CHARACTER, HLLL-WCFD, Ck 
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3. DESCPIPTICN CF PRCBLEM OR FUNCTION (CONTINUED) 
UCUBLE-WURO FORM FROM CNE ARRAY TO A SECOND ARRAY. 

PUNOUT CAN PE USED TO OBTAIN A SECOND COPY CF THE PRINTED OUT
PUT. 

ISI, ISR, ISRL, SL, SP, SRL, DSL, DSR, AND DSPL APt ARITHMETIC 
ANC LOGICAL SHIFT EUNCTIfJNS FOR 4 ANC 8-BYTE WCROS. 

THE INTERVAL TIMF HCUTINF PROVIDES THE USER WITH THt MEANS CF 
DETERMINING THF ELAPSED TIME CF HIS TASK. 

TYME WILL RETURN THE TIME OF DAY AS THE SECONC ARGUMENT. 
VOLSFR PROVIDES THE VOLUME SERIAL N U M B E R ( S ) , CATA SET NAME, AND 

CFEATION DATE OF OATA SETS RESIDING CN PERIPHERAL DEVICES (CISK 
OP TAPF U N I T S ) . 

ZEROUT SETS TO ZEPC AN ARBITRARY LENGTH OF SEQUENTIAL P-BYTE 
WORCS BEGINNING ON A DCUBLE-WCRD BOUNDARY. 

THE FTB PACKAGE IS A SET CF SUBROUTINES FCR CONTROLLING DYNAMIC 
STORAGE ALLOCATION IN EAST CORE, BULK CORE, FOUR DISK OATA SETS, 
ANC ONE DRUM DATA SET AND PERFORMING THE I/O OPFRATICNS TO DISK 
ANC DRUM STCRAGE. 

SUBROUTINE FLINK ALLOWS ACCESS TO THE LINK MACRO. 
THE FICSFT ROUTINE IS USEC TG OVERRIDE THE FORTRAN CONVENTION 

FOP NAMING DD CARDS. 
PEMTYM GIVES THE USER ACCESS TO HIS UNUSED CPU TIME. 
THE STANDARD CALOCMP PLOTTER SUBROUTINES APE ALSC PART CF THE 

PACKAGE. 
THE INTEGRATED GRAPHICS SYSTEM (IGS) USED AT THE RAND CCRFOPA

TICN TC SUPPCPT AN SC4)6j STCRED-PPOGRAM RECORDING SYSTEM IS ALSO 
INCLUDED. 

4. METHOD CF SOLUTICN -

5. RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM -

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES CF THE PRCGRAM -

8. RELATED AND AUXILIARY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED NCVEMBER 1974. 
IBM360 VERSICN SUBMITTED AUGUST 1974, REPLACED BY REVI

SION B FFERUARY 1975. 

10. REFERENCES - NRTS ENVIRONMENTAL SUBROUTINE MANUAL, CECEMBER 1972. 
R. J. WAGNER, L. C. RICHARDSON, ANO N. H. MARSHALL, 

FORTRAN CALLABLE SUBROUTINES THAT FACILITATE MCDULAR PROGRAMMING, 
ANCR NOTE, MARCH 1973. 

G. J. MOORE, TIME REMAINING (REMTYM), ANCR NOTE, 
FEBRUARY 1973. 

A. J. SMITH, STANDARD PACKAGE DESCRIPTION, CALCOMP 
PLOTTER SUBROUTINES ( S O O I O . O ) , APPENDIX 0, JANUARY 1971. 

G. 0. BROWN, C. H. BUSH, AND R. A. BEPMAN, THE INTE
GRATED GRAPHICS SYSTEM FOR THE SC-4060: I. USER'S MANUAL, MEMO
RANDUM RM-5660-PR, OECEMBER 1968. 
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IJ. PEFFPENCES (CONTINUED) 
W. H. RETTIG, P. 0. YOUNG, AND N|. H. MARSHALL, UPC -

A PROGRAM OF UPPATt SCUkCE DECKS, P01751, ANP AOUFNDLM. 
K. V. MCOPE, ASTEM - A CCILECTION OF FCRTRAN SUBROU

TINES TO EVALUATE THt 1907 ASME ECUATIONS OF STATE FCP WATER/STEAM 
ANO DtoiVATIVES OF THESE ECUATIONS, ANCR-1'.26, CGTCPFF I0.71. 

NPTS ENVIRONMENTAL SLBPCUTINFS, ACC PFCCPAMMING NCTF 
75-6, NOVEMBER 1974. 

R. J. WAGNFP, STH2'., A SUBROUTINE PACKACt TC COMPUTE 
THE THERMODYNAMIC P^CFEPTIES CF WATER, ANCR NCTE, 1S75. 

11. MACHINE RFCUIPFMFNTS -

12. PROGRAMMING LANGUAGES LStC - FORTRAN IV ANP ASSEMBLY LANGUAGt 

13. OPEFATING SYSTEM OR MCNITCR UNDER WHICH PROGRAM IS FXFCUTtC -
P S / 3 6 C , 3 7 0 . 

14. ANY OTHFR PROGRAMMING UR OPERATING INFORMATION CP FFSTRICTICNS -
BECAUSE SEVERAL CF THf ROUTINES IN THE ENVIROf"ENTAL PACKAGE HAVl 
THE SAME NAME AS SIMILAR ROUTINES IN THE AUTOMATIC CALL LIPRAPY. 
CARE MUST BE TAKEN IN THt LINK-EDIT STEP TO ENSURE THAT THE CCR-
PECT ROUTINE IS LOAUED. 

15. NAMF ANL ESTABLISHMENT OF AUTHOR -
P. J. WAGNER 
AEkCJET NUCLEAR COMPANY 
550 SECOND STREET 
IDAHO F A L L S . IDAHO 834.1 

16. MATEPIAL AVAILABIF - MAGNFTIC TAPF TRANSMITTAL 
SOURCE OECK (22,099 C A R D S ) 
REFERENCE REPORTS, NOTES, AND M E M C R A N P L J M 

17. CATEGORY - P 

KEYWORDS - DATA PROCESSING, INPUT DATA, OUTPUT OATA, OPERATING 
SYSTEMS 
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1. NAME OP DESIGNATION OF PRCGPAM - HISTOGRAMS 

2. COMPUTER FOR WHICH PROGRAM IS DESIGNED ANO OTHERS LFCN WHICH 
IT IS OPFRAPLE - IBM360,370/195 

3. DESCPIPTICN CF PPOBLEM OP FUNCTION - HISTOGRAMS FRCVIDES GRAPHICAL 
PEPPEScNTATICN OF LOT SAMPLE C H A R A C T E R I S T I C S IN THE FORM OF 
HISTOGRAM BARS. CN LARGE LCT SAMPLES, IF A HISTOGRAM BAP SHOULC 
EXCEED FIFTY UNITS, THE ENTIRE HISTOGRAM PLOT IS AUTOMATICALLY 
SCALED BY THE SMALLEST INTEGER THAT WILL CAUSE THE LARGEST 
FREQUENCY TC FALL WITHIN THE MAXIMUM PLOT CF FIFTY U N I T S . THE 
NUMBER OF CELLS IN THt HISTOGRAM CAN VARY FPCM 3 TC 22. THE 
ECUAL INTERVALS ARE DETfcRMINED BY THE DIFFERENCE OF THE UPPER 
AND LOWER BOUNDARIES DIVIDED PY THE NUMBER OF CELLS LESS TWO. 
IN ADDITION TO THE PLCT, THE PPOGPAM PROVIDES STATISTICAL 
CHARACTERISTICS IN THE HORM CF: THE MEAN, STANDARD DEVIATION, 
SKEWNESS, KURTOSIS, RANGE, NUMBER OF STANDARD DEVIATIONS BETWEEN 
THE MEAN AND THR TWO SPECIFICATION L I M I T S , AND UP TC NINETEEN 
VALUES FALLING OUTSIDE THE BOUNDARY LIMITS. 

4 . M E T H O D CF S C L U T I O N -

5 . R E S T R I C T I O N S ON T H E C C M P L E X I T Y OF T H E P R O B L F M - A M A X I M U M CF 

2 2 C E L L S C A N BE P L O T T E C . 

6 . T Y P I C A L R U N N I N G T I M E - L E S S T H A N 1 S E C O N D I S P E C U I R C C F C R A 
T Y P I C A L P R O B L E M . 

10. 

II. 

12. 

13. 

UNLSUAL FEATURES CF THF PROGRAM -

RELATED ANP AUXILIARY PROGRAMS - THIS PROGRAM IS THE AL0-0C1<>7 
PFCGRAM TRANSFERRED FROM TFF AL0-CC5MIC C C L L E C T I C N . 

STATUS - ABSTRACT FIRST PISTPIBUTEC OCTOBER 1974. 
IBM360 PROGRAM SURMITTED SEPTEMBER 1974, SAMPLE PROBLEM 

EXECUTED BY ACC CN IBM37^/195. 

REFERENCES - ANALYSIS CE DATA - HISTOGRAMS, BENOIX CCFPCRATION 
COMPUTER PRCGRAM REPORT CC6A, JULY 25, 1966. 

MACHINE REQUIREMENTS - 17,928 BYTES FOR PROGRAM, 26,200 BYTES FOR 
LEAD MODULE 

PRCGRAMMING LANGUAGE USED - FORTRAN IV 

OPERATING SYSTEM CR MCNITCR UNDER WHICH PPCGRAM IS EXECUTED -
ns/360 f 370• 

1 4 . 

1 5 . 

ANY O T H E R P R O G R A M M I N G OR O P F R A T I N G I N F O R M A T I C N CR R E S T R I C T I O N S -

^'AMF ANC E S T A B L I S H M E N T OH A U T H O R S -

L . A . E L P C D A N l i G . C . H Y N E S 
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15. NAME ANO ESTABLISHMENT OF AUTHOR(S) ( C C N T I N U E O 
BENOIX CCRPCPATION 
KANSAS CITY DIVISION 
P. C. BOX 1159 
KANSAS CITY, MISSOURI 64141 

16. MATERIAL AVAILABLE -
SOURCE OECK (235 CAPDS) 
OBJECT DECK (78 CARCS) 
SAMPLE PROBLEM (85 CAPDS) 
SAMPLE PROBLEM OUTPUT (E PAGES) 
PEEEPENCE REPORT 

17. CATEGORY 
KEYWORDS STATISTICS, GRAPHS, SKtwNESS. KURTOSIS, STANDARC 

DEVIATION 
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1. NAME PR DESIGNATION CF PPOGPAM - REXCO-H (RELEASE 2) 

2. COMPUTER FOR WHICH PRCGPAM IS DtSIGNEC: AND OTHERS LFCN WHICH 
IT IS OPERABLE - IBM36C/195 

3. DESCRIPTION CF PROBLEM OP FUNCTION - REXCC-H CALCULATES THE TWC-
fHMENSIONAL HYDRODYNAMIC RESPONSE CF PRIMARY REACTCR CONTAINMENT 
TC A HIGH-ENERGY EXCURSION. 

4. METHOD CF SCLUTION - THE ECUATIONS OF HYDRODYNAMICS AND THE EQUA
TIONS OF STATE OF REACTOR MATERIALS ARE EXPRFSSED IN LAGRANGIAN 
FORM AND SET INTO FINITE CIEFERENCF FCUATIONS. SHOCK CISCCNTI-
NUITIES ARE ELIMINATEL BY THF USE OF THE VON NEUMANN-RICHTMEYER 
PSEUOOVISCOSITY FACTOR, Q. PROPAGATICN CF SHOCK WAVES, LOADS 
IMPOSED ON DIFFERENT PARTS CF THE REACTOR COMPONENTS, AND THE 
RESULTING DAMAGE ARE DETERMINED AT EVERY TIME-STEP, UNTIL THE 
VESSEL RUPTURES OR THt FORCE ACTING CN THE SHIELD FLLG EXCEEDS 
THE STRENGTH OE THE PLUG HCLDDOWN DEVICE. CALCULATEC DISPLACE
MENTS ANO PFESSURES AT ALL SPATIAL POINTS AT ANY I N S T A M CF TIME 
ALSO APE GIVEN IN PICTORIAL ECRM. 

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA OE -
3303 GRID ZONES 
1000 CYCLES IF CALCOMP DISPLAY IS REQUIRED 

20 MATERIALS 
20 SECTIONS 
I, REACTOR VESSELS 
50 POINTS FDR STRESS-STRAIN TABLE FOR REACTCR MATERIAL 

6. TYPICAL RUNNING TIME - ABOUT 1 MINUTE IS REQUIRED FCR 20ij CYCLES 
FCP THE SAMPLE PROBLEM. 

7. UNUSUAL FEATURES OE THE PROGRAM - THE REACTOR VESSELS IN THIS 
PROGRAM ARE TREATED AS THIN SHELL STRUCTURES. 

8. RELATED AND AUXILIARY PROGRAMS - PL0T3C (ACC ABSTRACT 544) ANC 
REXCC-H,RELFASF 1 (ACC ABSTRACT 5 5 0 ) . RELEASE 2 IS AN IMFROVEC 
VERSION OF REXCO-H. IT PROVIDES 3-D CALCOMP OUTPUT, ADDITIONAL 
EQUATIONS OF STATE FOR REACTOR MATERIALS, AND USE CF 2-0 STRESSES 
IN TREATMENT OE REACTCR VESSELS. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1973. 
IBM360 VERSICN SUBMITTED OCTCBER 1973, <:AMFLE PPOBLEM 

EXECUTED BY ACC NOVEMPEP 1973. 

10. REFERENCES - Y. W. CHANG, J. GVILOYS, AND S. H. FISTEDIS. TWO-
DIMENSIONAL HYDRODYNAMICS ANALYSIS FCR PRIMARY CONTAINMENT. ANL-
7498, NCVEMBER 1969. 

REXCO-H (RELEASE 2) INPUT INFORMATION REOUIPEC, 
ANL-RAS MEMORANDUM, OCTOBER 26, 1971. 

Y. W. CHANG, J. GVILOYS ANO S. H. FISTEDIS, 
HYOROOYNAMIC RESPONSE CF PRIMARY REACTCR CONTAINMENT TO HIGH-
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10. PEFEPENCES (CONTINUED) 
tNFPGY EXCURSION, NUCLEAK ENGINEERING AND CESIGN, VCL. 12, PP. 
344-360, 197C. 

Y. w. CHANG AND J. GVILOYS, DYNAMIC RESPONSE CF 
PEACTOP CONTAINMENT TC HlGH-FNPkGY EXCURSION, PRCC. THE 1ST INTL. 
GCNE. ON STRUCTURAL MECHANICS IN PEACTOP TECHNOLCGY, PERLIN, 
GERMANY, 1971. 

D . BASINGEP ANO J. GVILOYS, THREE DIMENSIONAL 
REPRESENTATION OF SURFACES BY COMPUTER, At.0-7633, NCVEMBtF 1^71. 

J. VON NEUMANN ANO R. D. RICHTMYER, A MFTHCD CF THt 
NUMFRICAL CALCULATICN OF HYCRCDYNAMIC SHOCKS, JOURNAL OF APPIIFO 
PHYSICS, V O L . 21, PP. 232-237, 1953. 

J. E . ASH ANC P. T. JULKF, COMPARISON CF A TwC-
OIMFNSICNAL HYDRODYNAMICS CODE (PEXCC) TO EXCLPSION PEACTOP 
CONTAINMENT, ANL-7911, JANUARY 1972. 

J. E. ASH, Y. W. CHANG. AND P. T, JULKE. COMPARISON 
OF A TWO-DIMENSIONAL HYuRCOYNAMIC CLDl (PEXCC) TO tXCUPSICN 
EXPERIMENTS FOR FAST kEACTOR CONTAINMENT, ANL-9711, SUPPL, 1, JULY 
1972. 

11. MACHINE REQUIREMtNTS - 70CK BYTES OF CORF, TwC 9-TRACK TAPE UNITS. 
ONE 7-TPACK TAPE UNIT, IBM 2280 FILM PECCkDER, CALOCMP 7E0 
PLOTTER 

12. 

13. 

PPCGPAMMING LANGUAGE LSED FCRTRAN IV 

OPERATING SYSTEM CR M C M T C P UNDER WHICH PkCGPAM is EXECUTFC 
O S / 3 6 0 . 

14. ANY OTHER PRCGRAMMING Ck OPERATING INECRMATION OR RESTRICTIONS -
TO EXECUTE THE PICTUFIAL CISPIAY, THE PRCGPAM USES THt ANL 
ENVIRONMENTAL ROUTINES DESCPIPEO IN ANL-AMC TECHNICAL MEMORANDUM 
NO. 167, A FILM-PLOTTING SUPRCUTINE PACKAGE (FSP) FCF THE 2280 
FILM REOORCER, RY 0. CARSCN, JUNE 17, 1968, AND TC EXECUTE THE 
CALCOMP PLCTS, THE PRCGRAM USES THE RCUTINES CESCFIEtD IN ANL-AMD 
TECHNICAL MEMORANDUM NU. 130, S/360 PROGRAMMING TECHNIQUES FCP THE 
CALCOMP 780, BY R. F. KkUPP, JANUARY 6, 1967. 

15. NAME ANC ESTABLISHMENT OF AUTHCRS -
Y. W. CHANG, J. GVILOYS, ANO S. H. FISTtCIS 
REACTOR ANALYSIS ANC SAFETY CIVISICN 
ARGONNE NATIONAL LABORATORY 
970C S. CASS AVENUE 
ARGCNNE, ILLINCIS 60439 

16. MATEPIAL AVAILABLE - RESTPICTEO DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

SCURCE DECKS (3951 CARCS) 
SAMPLE PROBLEM (46 CARCS) 
CCNTFOL INFORMATICN (JCL 57 CARDS) 
SAMPLE PROBLEM OUTPUT (57 SELECTEC PAGES, 3 SELECTED PLCTS) 
REFEPENCE REPORT, ANL-7498, ANC ANL-RAS MEMCRANCUN 
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17. CATEGORY 
KEYWORDS 2 - D I M F N S I O N A L , C O N T A I N M E N T , E X C U R S I O N S , HYOPOLYNAM I C S , 

REACTOR SAFETY, FAST REACTORS 
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1. NAMF OR D E S I G N A T I O N OF PROGRAM - H A F M A T 

2. C O M P U T ER FOP W H I C H PPCGRAM IS C E S I G N E C AND OTHERS LFCN W H I C H 
IT IS O P E R A P L E - 0 0 0 6 6 0 0 , 7 6 0 0 

3. D E S C R I P T I O N OF PROBLEM OR F U N C T I O N - HAFMAT WAS DEVEICIPED FOR THE 
C A L C U L A T I O N CF THE S T F A D Y - S T 4 T E O I S T R I R U T I C N CF FLCW TO ALL PATHS 
CIF ANY GIVEN FLOW S Y S T E " WHEN THE FLCW GECMETRY AND HFAT A C C I T I C N 
APE SP'^CIFIED FOP EVERY FLCW PATH AND THE SYSTEM BCINDAPY C O N O I 
TICNS APE D E F I N E P . THF SYSTEM IS C O N S I D E R E D AS A NETWORK LF FLOW 
PATHS OP P I P E S . 

Mt THOD 
A GIVFN 

CE SOLUTION - TC C A L C U L A T E THt D I S T R I B U T I O N OF FLOW WITHIN 
SYSTEM THE INTERNAL FLOW G E O M E T R Y M U S T BE 

PFFEPENCE PRESSURE AND ENTHALPY M L S T RE SPECIFIEC 
DESCPIPED AND A 
FCF AT LEAST 

ONE NCOE IN THE N E T W O R K . THE FLOW G E O M E T R Y IS R E P P F S F N T F C PY A 
FINITE 
V O L U M E . 
SINGLE 
NCT HAV 
BUTION 

NUMBER OF FLOW PATHS WHICH ACCOUNT FCR ALL 
THFSl FLOW P A T H S , JOINED AT A NUMBER OF i 

CF THE FlUID 
'( INTS, FORM A 

FLOW N E T W O R K . THE J U N C T I C N S CF THE N E T W O R K S , Ck N C C t S , DO 
E ANY CAPACITY FOR HFAT OR FLOW. AN INITIAL FLCW D I S T P I -
IS S P E C I F I E D BY THE USER OR C A L C U L A T E D BY TFE PRCGPAM. HOP 

THE GIVEN G E O M E T R Y , HFAT 4 D E I T I 0 N , AND INLET E N T H A L P Y , A PRESSURE 
DROP IS C A L C U L A T E D HOP EACH PPANCH CP FLOW P A T H . PY A MATP IX 
T E C H N I Q U E , THE STATIC PPESSUPF AT EACH NCCE IS C A L C U L A T E D ANO A 
S E L F - C O N S I S T E N T NEW FLOW C I S T o i o y T I C N IS OPTAINEC, 
THEN ITERATES T H R C U G H NEW FLOW D I S T R I B U T I O N S . NEW 
T H A I P Y , 
ACHIEVE 
HIS PWN 

ANP R E C A L C U L A T I O N CF PRESSURE OFOPS UNTIL 

THE PRCGRAN 
VALUES CF EN-
CCNVFPGtNCt IS 

D OR THE ITERATION LIMIT IS F f A C H F C . THE USFF MAY SUPPLY 
PKtSSURF PROP E C U A T I O N S IF THF PRE-PROGRAM^fC ONES ARE 

NCT A P P P O P P I A T F . 

R E S T R I C T I O N S ON THt C C M P L E X I T Y OF THE PPFfpLEM - HAFMAT HAS THE 
C A P A C I T Y TO TP-^AT N E T W O R K S COMPOSE'! OF UP TO 90 NODES ANO 2C0 
P R A N C H P S . OTHER MAXIMUM VALUES WHICH MyST NCT Bt EXCEEDtC AHt: 

23 EXTPPNAI BRANCHES 
23 EXTERNAL N O D E S 

100 H E A T E D B R A N C H E S 
40 TYPES OF HEATED B FANCHES 

BASIC A S S U M P T I C N S C M P L C Y h D ARE THAT CCMPltTt ANp INSTANTANEOUS 
MIXING CF FLUIC OCCURS AT ALL NCDES AND AIL FLOWS feHICH JOIN AT A 
ETDt SFE THt SAME STATIC PkESSUP"^ AT THAT N O D E . 

TYPICAL R U N N I N G TIME - THf SAMPLE PPCBLFM USED APPPCX I M A T F l Y 

5 S E C O N D S OE CPU T I M E . 

UNUSUAL F F A T L R E S CF THt PROGRAM - AN CPTICNAL S^fCIAL C O N V E R C E N C E 
lECHNTQUF IS S U P P L I t C . IT SHOULD BE USED WITH C A U T I O N ; EUT IT HAS 
BEEN FOUND US'^HUL, FOR E X A M P L E , WHEN A FEW HICH-RE 5 IS T ANCF FLOW 
P A T H S HAVE CTHFRWISl R E T A P C ' D C C N V E F G E N C F . 

8. PfLATl-0 AND AUXIIIAFY FRCGRAMS - F L I P 5 Y - I , AN CAFIIPR PPlGCAM, 
TREATED O M Y ISOTHEKMAL FIOW P R O B L E M S . THC OFIGINAL VERSION OF 
H A F M A T , 
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9. STATUS - ABSTRACT FIRST DISTRIBUTED MARCH 1975, 
CDC6633 VERSION SLPMITTEC OCTOBER 1974, SAMPLE PROBLEM 

EXECUTED EY ACC ON CPC66JJ AND CDC76G., JANUARY 1975. 

13. RfFFRtNCeS - L. H. WUNPtkLICH AND D. R. DCIK, HAFMAT - STEACY-
STATE FLOW OISTRIRUTICN PROGRAM, K A P l - M - 7 1 2 8 ( L X W - 2 ) , JULY 6, 197.. 

11. MACHINE REOLIREMENTS - 76000(CCTAL) WCROS OF CORF 

12. PPCGPAMMING LANGUAGE USED - FCRTRAN IV 

13. OPERATING SYSTEM Ok MCNITCR UNDER WHICH PRCGRAM IS EXECUTED -
<^CCPE 3,2. 

14. ANY CTHER PPCGPAMMI.NG CP OPERATING INFORMATION OB PESTRICTICNS -
INCPEASEO Fl Cw IN ANY BRANCH MUST LEAD TO AN INCREASFD PRESSURE 
DPOP IN THAT PPANCH. OTHERWISE, IT IS POSSIBLE THAT NO SCLUTICN 
CAN BE OBTAINED. IN FHEPAkING INPUT C E C K S , FCLLCW THE INPLT 
SHEETS CN PAGES 20-22 OF THE REFERENCE R E P O R T . THF INPUT CECKS 
WHICH APE LISTED IN SFCTICN VI OF THE PEPOPT WERE PLNCHED FCR A 
SYSTEM WHICH WILL ACCEPT LFET-JUST IF I ED INTEGER INPUT. THIS IS 
NCT A STANDARD CCC PRACTICE AND WILL LEAD TC INPUT EFPCRS AT MANY 
INSTALLATIONS. ALSO, SOME VARIABLES IN HAFMAT APE NCT INITIAL
IZED. IT IS ASSUMED THAT THE OPERATING SYSTEM WILL ZERO THE 
MEMORY AT LOAD TIME. 

1 5 . NAME ANC ESTABLISHMENT riF AUTHCRS -
L. H. WUNDERIICH ANC D. P. OOIK 
KNOLLS ATOMIC POWER LABCRATORY 
GENERAL ELECTRIC COMPANY 
P. 0. BOX 1072 
SCHENECTACY, NEW YORK 123J1 

16. MATEPIAL AVAILABLE - RESTRICTED DISTRIBUTION 
MAGNETIC TAPE TRANSMITTAL 

SOURCE DECK (2212 CARCS) 
SAMPLE PRCBLEM (29 CARCS) 
SAMPLE PRCBLEM OUTFIT (17 PAGES) 
REFERENCE REPORT 

17. CATEGORY - H 
KEYWORDS - FLOW DISTRIBUTION, STEADY-STATE, HEAT TRANSFER, 

FLOPSY-1 CCDES 
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1. NAME OR D E S I G N A T I O N DE PROGRAM - KEEE,MGPS,TGAN 

2. COMPUTER FOP WHICH PRCCRAM IS DESIGNED AND OTHERS UFCN WHICH 
IT IS OPERABLE - IBM360 

3. D E S C P I O T I O N OF PPOBLEN OR FUNCTION - THREE CCCES FCR NUCLEAR 
CRITICAIITY SAFETY EVALUATIONS MAKE Ijo THIS PACKAGE. THE P F I N C I -
PAL CODES ARE 4 000^ ECk COMPUTING THE BUCKLING OF FlSSIlf MATE
RIAL MOOFRATEP PY WATER (MGPSI ANC A TWC-GPOUP CIFFLSION THFOkY 
CODE THAT USfS PAPAMtTEkS OENERATEO PY THE BUCKLING COPt ( T G A N ) . 
KEFF IS AN AUXILIAkY CDCL. KEEP COMPUTES KEFF FROM flMfNSICNS AND 
EXTRAPOLATION D I S T A N C E S , OR ALTERNATIVE O I M E N S I C N S , VCLUMFS, ANL 
MASSES C O P P E S P C N O I N G TC VALLFS OF KEFF. 

4. METHOD CE SOLUTION - KEFF BASES IIS CALCULATICN CN 
KEFF = ( 1 + (M*«2)*BM**2)/( 1<-(M**2)*BG**2) , 

WHEPF BM**2 ANP BG**2 ARt MATERIAL AND GEOMETRIC 8LCKLINGS, 
R E S P E C T I V E L Y . 

MGBS SOLVES BO EQUATIONS IN 12 GROUPS ANP ITFRATFS TO CETFFMINE 
BUCKLIEJG. FCP H E T E P O G t N C C L S SYSTEMS MGBS PERFORMS A P3 CYLINDER 
C A L C U L A T I O N FOR THt THERMAL GROUP AND MAKOS Ui<^ CF THE HFLLSTFANC 
OR WFITMAN RESONANCE INTECPAL WHERE APPPCPOIATE FOR THE PfSCNANCE 
GPOUP. O T H E R W I S E , THE SYSTEM IS H O M C G E N I Z c D . MGBS ADJUSTS TWC-
GPOUP OONSTANTS TC ACCOUNT FCR THE CIFFEPENT LEAKACE EXPRESSION IN 
DIFFUSION THEORY. 

TGAN SCLVES TWO-GRlUP EQUATIONS ANALYTICALLY PY VARYING A 
DIMENSION OP THF TRANSVERSE BUCKLING FCR C k l T I C A L I T Y . TGAN PFP-
MITS SOME REGIONS ( C C . THIN AND HIGHLY 4PS0RPTNG1 TC BE CHARAC
TERIZED BY TRANSMISSICN AND ESCAPE PR O B A B I L I T I F s . 

5. PFSTRICTIONS UN THE CCMPLEXITY OF THE PROBLEM - MGBS ALLOWS 4 
MAXIMUM OF 23 REGIONS AND c TYPES OF MATf»fIAL. TGAN IS LIMITED TU 
6 PIFFUSICN REGIONS ANC 6 TRANSMISSION R F G I O N S . 

6. TYPICAL RUNNING TIME - EACH PROGRAM PFOUIRES CNLY A FEW SECCNCS. 

7. UNUSUAL FEATURES OF THE PRCGPAM - SPEED, C C N V E N I E N C F , AND MANY 
CORRELATIONS (IN CONJUNCTICN WITH TWO-GROUP OIFFUSICN THFCRY) WITH 
CRITICAL EXPERIMENTS MAKE MGBS PARTICLLAPLY SUITA81E FCR C R I T I 
CALITY SAFETY P R O B L E M S . 

IN A C R I T I C A L I T Y SEARCH TGAN P E C O G M Z E S TERMS IN MATRIX PROC-
UCTS THAT APE IDENTICALLY ZERO. LESS CARE IS TAKEN WITH SEPARATE 
C A L C U L A T I O N CF F L U X E S , WHICH MAY BE GPCSSIY IN ERRCR. SPEED. CCN
VENIENCF, ANC MANY C O R R E L A T I O N S (IN CONJUNCTICN WITH MGBS) wITH 
CRITICAL EXPFRIMFNTS MAKE TGAN PARTICULARLY SUITABLE FOR C R I T I 
CALITY SAFETY P R O B L E M S . 

8. RELATEO ANO AUXILIARY PROGRAMS - TGAN PUNCHES KEFF INPUT FOR 
DIMENSION SEARCH FOR SLABS, C Y L I N D E R S , AND S P H E R E S . MGBS PUNCHES 
TWC-GROUP CROSS SECTICNS FCR TGAN. 
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1 3 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

S T A T U S - A B S T R A C T F I R S T D I S T R I B U T E D O C T O B E R 1 9 7 4 . 

I B M 3 6 0 V E R S I C N S U R M I T T E D S E P T E M B E R 1 9 7 3 , S A M P L E P R O B L E M S 

E X F C U T E D BY A C C . 

R E F E R E N C E S - H . K . C L A R K , C O M P U T E R C O D E S F O R N U C L E A R C R I T I C A L I T Y 

S A F E T Y C A L C U L A T I O N S , r P - 1 1 2 1 , N O V E M B E R 1 9 6 7 . 

H . K . C L A R K , C O R R E L A T I O N S C F C O M P U T A T I C N A L T E C H N I Q U E S 

ANC E X P E R I M E N T S , D P S T - 7 1 - 3 0 0 , M A R C H 3 0 , 1 9 7 1 . 

M A C H I N E R ' ^ O U I R E M E N T S - l O C K B Y T E S OF C O R E A R E R E Q U I R E D F O P K E F F , 

1 5 3 K B Y T E S CF C O P E F O P M G B S , ANO 1 5 5 K B Y T E S C F C O R E F O R T G A N . 

P P C G P A M M I N G L A N G U A G E L S F C F O R T R A N I V 

O P E R A T I N G S Y S T E M OR M C N I T C R U N D E R W H I C H P R O G R A M I S E X E C U T E C -

O S / 3 6 3 . 

ANY O T H E R P R C G R A M M I N G CR C P E P A T I N C I N E C R M A T I O N OR R E S T P I C T I C N S -

NAME AND E S T A B L I S H M E N T OF A U T H O R -

H . K . C L A R K 

S A V A N N A H R I V E R L A B C R A T C R Y 

E . I . D U P O N T OE N E M C U R S A N D C C M P A N Y , I N C . 

A I K E N , S O U T H C A R O L I N A 2 9 8 0 1 

M A T E R I A L A V A I L A B L E - M A G N E T I C T A P E T R A N S M I T T A L 

S O U R C E P E C K S ( K t H E 2 5 9 C A P C S , MGBS 2 5 4 5 C A P C S , T G A N 2 4 6 F C A R D S ) 

S A M P L E P R O B L E M S ( K E F F 2 C A R D S , MGBS 2 6 C A R D S , T G A N 1 0 2 C A R C S ) 

S A M P L E P R O B L E M O U T P U T ( K E F F 1 P A G E , M G P S 3 P A G E S , T G A N 7 P A G E S ) 

R E F E R E N C E R E P O R T S , C P - 1 1 2 1 A N D D P S T - 7 1 - 3 J 0 

C A T E G O R Y - C 

KFYWORPS - CRITICALITY, BO EQUATIONS, GROUP CONSTANTS, CELL CALCU
LATION, 1-CIMfNSICNAL, 2-GPCUP 



1151 

ACC APSTPACT 6 1 8 ce/74 

1. N A M E OP D E S I G N A T I C N CF P P O G P A M - G A P C O N - T H E P M A I 1 

2 . C O M P U T E R F O P W H I C H P P C G R A M IS D E S I G N E D A NC O T H E R S L F C N W H I C H 
IT IS O F F R A B I E - U N I V A C l l O B 

3. DESCRIPTION OF PROBLEM OR FLNCTION - THF GAOCCN-THEPNAL1 PROGRAM 
PROVIDES A METHOD FOR CALCULATING THE GAP CONDUCTANCE IN OXIDE 
FUEL PINS. FUEL AND CLADDING TEMPERATURES, AND INTERNAL PRESSURES 
APE CALCULATED AS A FUNCTION OF BLPEUP FROM INPUT CCCLANT CONOI
TICNS, POWER SHAPES, ANO RCC G E C M f T P I F S . 

METHOD CF 
BASFD ON 
TRANSFER. 
BURNUP IS 
SOLUTICN 
TANCE WIT 
DEPENDS 0 
GAP. FAG 
DFPENDeNT 
THERMAL E 
DEFORMATI 
LET, FILL 
ASSOClATE 
T I E S . 

SOLUT 
A SERI 

THE 
I M T I 

CONVER 
H THE 
N THE 
TOPS C 
THERM 

XPANSI 
ON OE 
GAS G 

D WITH 

ION -
ES OF 
CALCUL 
ATED B 
GES BY 
PREVIC 
HOT GA 
ONSlDt 
AL CON 
ON OF 
THF CL 
OMPCISI 
THE R 

THE M 
C C NC E 
ATION 
Y USI 
THE 

US ES 
P SIZ 
PEP I 
CLCTI 
THE P 
A C 3 1 N 
T I O N , 
F L E A S 

A T H E M 
N T R I C 
OF E 

NC AN 
C O M F A 
T I M A T 
F A N O 
N THt 
V I T Y , 
ELL ET 
C, FI 
ANC 

t OF 

ATILAL 
CYl IN 

UEL TE 
ESIIM 

RISON 
E. TH 
THF C 
CALCU 
FLUX 
ANC C 

SSION 
CHANGE 
FISSIC 

MCDF 
PEPS 
MFERA 
ATFD 
CF A 
E CAL 
CMROS 
L ATIC 
0 E P R E 
L A D P I 
P P O C U 
S TO 
N GAS 

L CF T 
ANC ON 
TUFES 
GAP 0 0 
CALCUl 
CULATE 
ITICN 
N INCL 
SSION, 
NG, EL 
CT EXP 
THE GA 
AND V 

HE Fl 
t-DIM 
FOR A 
NOLCT 
ATED 
C OAF 
CF TH 
LDE F 
DIHf 

ASTIC 
A N S I C 
S CCM 
C L A T I 

EL POD IS 
ENSIONAL HEAT 
SPECIFIEC 

A N C E . THE 
GAP C C N C U C -
CONDUCTANCE 

F GAS IN THE 
O P O S I T Y -
EkENTlAL 
ANL CREEP 

N OF THF P E L -
POSITION 
LF IMFURI-

RESTRICTICNS CN THE C C M P L E X I T Y CF THE PROBLEM - THF COPE IS UNOtk 
DEVELOPMENT AND SHOULD BE LIMITED TC ZIRCONIUM CLAD CXIOE F U E L . 
BEGINNING OF LIFE C A L C U L A T I C N S SHOW GOOD AGREEMENT ,^ITH OATA. 
HOWEVER, F X P O S U R E - O E P E N D E N T CALCULATICNS CAN BE UNRELIABLE UNDER 
CERTAIN C O N D I T I O N S Oh POWER, POO G E C M E T R Y , ANC BURNUF. WCPK IS 
CONTINUING TC IMPROVE I I M I T A T I C N S IN THE tCDE ASSOCIATED WITH FUFl 
liURNUP, UP TO 2 J AXIAL NODES MAY PE SPEClHltC TC MCCEL AXIAL 
POWER SHAPE E F F E C T S . 

TYPICAL RUNNING T I M L - A TYPICAL CASE WITH POWFR ANC TIME INCRE
MENTS MAY REQUIRE ABOUT 45 S E C O N P S . HOWEVER, SOME LSEk CPTICNS 
MAY INCREASE RUNNING T I M E . 

7. 

9. 

9. 

13. 

UNUSUAL F F A T L R E S OF THE PROGRAM -

RELATED AND AUXILIAkY PROGRAMS - GAPCON 

STATUS APSTRACT FIRST D I S T R I B U T E D MARCH 1974. 
U N I V A C l l O B VERSION S U B M I T T F P OCTOBER 1973. 

R E E FRENCES - C. R. HANN, C . E . P E Y t P , ANC L. J. PAPCHFN, G A P C O N -
T H F R M A L - 1 , A COMPUTER PRCXPAM FOR C A L C U L A T I N G Tt-t GAP CONCLCTANCt 
IN OXIDE FUEL P I N S , fiNWL-177R, SEPTEMBER 1973. 

G. P. HCPN ANC F. E . PANISKt, USERS GLIDE FCR GAPCOf 
A COMPUTER PROGRAM TO PkOCICT F U E l - T C - C L A P P I N G HEAT TRANSFER COEF
F I C I E N T S IN OXIPF FUEL P I N S , HE OL-T ME-"• 2-12 8 , S E F T F M B F C 1 9 7 2 . 
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11. MACHINE RFQUIRFMFNTS - 35K ADDRESSAPLF CORE STORAGE 

12. PROGRAMMING LANGUAGt LSFD - FORTRAN IV 

13. OPERATING SYSTEM CP M C M T C P UNDER WHICH PPCGRAM IS EXECUTED 
CSCX. 

14. ANY OTHER PROGRAMMING CP CPFRATING INFORMATION OP RESTRICTIONS -
THERE ARE l" ROUTINES ANC THE EXECUTABLE MAIN PRCGFAN GAPAXL. 

15. NAME AND ESTABLISHMENT OF AUTHORS -
C. R. HANN, 0. E. BEYER, ANC L. J. FARCHEN 
PACIFIC NORTHWEST LABCRATCRY 
BATTFLLE 
P. C. BOX 999 
RICHLAND, WASHINGTON 99352 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (1706 CARCS) 
SAMPLE PROBLEM (21 CARCS) 
REFERENCE REPORT, PNWL-1778 

17. CATFGCRY - H 
KEYWORDS - GAP CONDUCTANCE, TEMPERATURE, FISSION GAS, THERMAL 

EXPANSION, FUEL ELEMENTS, CLADDING 
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NAME op D E S I G N A T I O N OF PROGRAM ISCTAP 

COMPUTER FOP W H I C H PPCGRAM IS OCSIGNFP ANC OTHERS LPCN WHICH 
IT IS OPEPAPLE - IBM36C/50 

P F S C R I P T I O N OF PPOBLEM OR FUNCTION - ISOTAB C O M P U T E S POWER OUTPUT 
OF A SAMPLE CF MIXED ISOTCFES (PU23h, PU23'), PU24C, FU241, PU242, 
AM241) AT My DESIRED DATE GIVEN T H E M F A S U P E D C A L O R I N F T E P VALIIfS, 
ISOTOPIC RATIOS AND C C P P E S P C N C I N G G A T E S . 

METHOD (F SOLUTION - STANCARP STATISTICAL ANALYSIS IS UStP. THE 
PROGRAM TAKES AS INPUT THF ISOTOPIC RATIOS, SPECIFIC POWERS, THE 
TIME FROM AMERICIUM SFFAPATICN TO MASS SPECTRAL CETEFM I NATICN 
(WHICH CAN PE D E T E F M I N E D FROM THF RATIO OF PU241 TC AM241 FOUND BY 
CHEMICAL A N A L Y S I S ) AND THF TIME FROM MASS S P E C T R O M t T U G ANALYSIS 
TO GALOPIMETPIC D E T E R M I N A T I O N S . THE TOTAL QUANTITY CE PILTCNIUM 
IN GRAMS AT THF DATE CF THE CALORIMfTPIC ANALYSIS, ANC THE TCTAL 
SAMPLE POWER BY PAY FCR ANY PERIOC Of TIME DtSIRRP ARE CALCUlATED 
ANO PRINTED. 

RESTRICTIONS ON THE CCMPlfxITY OF THF PROPIEM -

TYPICAL RUNNING TIME 
PPCPLEM. 

5 TC 6 MINUTES ARE RFCUIPFD FCP A SAMPLE 

7. UNUSUAL F E A T U R E S OE THE PROGRAM -

8. RELATEO ANO AUXILIARY FRCGRAMS -

9. STATUS - APSTPACT FIRST DISTRIBUTED MAY l-^T,. 
IBM360 VERSION SUBMITTED SEPTFMRER 1973, SAMPLE PPOBLtM 

EXECUTEC BY A C C . * 

10. REFEFENCES - M. BASTCN, ISOTAB, PLU167RC PROGRAM OCCLMENTATI ON, 
OCTOBER 17, 1972. 

F. A . O'HARA, J. D. NUTTER, W. W. ROOFNBURG ANO M. L. 
OINSMORt, CALORIMETRY FOR SAFEGUARDS PURPOSES DETEFMINATICN CE 
PIUTCNIUM IN REACTOR FEED M A T E R I A L , MLM-179b, JANUARY 5, 1972. 

11. MACHINE R E Q U I R E M E N T S - 41K CORE, A CARD READER AND A PRINTER 

12. PRCGRAMMING LANGUAGE LSEC - FCRTRAN IV 

13. OPERATING SYSTEM OR MCNITCR UNDER WHICH PRCGRAM IS EXECUTED -
0S/36C ( M V T ) , RELEASE 2 1 . 6 . 

14. ANY OTHER PROGRAMMING CR OPERATING INFCRMATICN CP PESTRICTICNS -

15. NAMF AND ESTABLISHMENT OF AUTHORS -
M. BASTON, FRANK O'HARA, ANO T. BISHOP 
MONSANTO R E S E A R C H CCPPCRATION 
MOUND LAECRATORY 
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1 5 . NAME AND ESTABLISHMENT OF AUTHOR(S) ( C C N T I N U E O 

P. 0 . BOX 3 2 
M I A M I S 8 U R G , CHIC 4 5 3 4 2 

1 6 . MATERIAL A V A I L A B L E - P E S T P I C T E D D I S T R I B U T I O N 
SOURCE DECK ( 7 1 1 CARDS) 
OBJECT DECK ( 3 6 6 CARDS) 
SAMPLE PRCBLEM ( 1 1 CARCS) 
CCNTRCL INFORMATION ( JCL 34 CAPDS) 
REFRPFNCE REPORT AND PROGRAM DOCUMENTATION 

1 7 . CATEGORY - C 
KEYWORDS - CALOPIMfTRY, REACTOR FUEL E L E M E N T S , PLUTCNIUM, 

AMERICIUM 
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1. 

2. 

3. 

NAME OP D E S I G N A T I O N CH PPOGPAM G P C U P 2 

COMPUTER FOP W H I C H PRCGRAM IS D E S I G N E D ANC OTHERS LFCN W H I C H 
IT IS O P E R A B L E - I B M 3 6 0 , 3 7 0 / 1 9 5 , C D C t t c C , 7 6 0 0 

O F S C P I P T I O N OF PROBLEM OP F U N C T I O N - THIS PRCGRAN C A I C U L A T E S THE 
SYMMETRY P R O P E R T I E S CF LATTICE V I B F A T I O N S EITHER FOP ATOMIC C R Y S 
TALS OR FCR EXTERNAL MODES CF MnLECULAP C R Y S T A L S AND G E N E R A T E S THF 
IRREDUCIBLE MULTIPLIER R E P R E S E N T A T I O N S (IMR'S) INCLLCING THE 
EFFECTS OF TIME P E V F R S A L INVARIANCt (TRI) ON THE SYMMETRY C O O R D I 
N A T E S . 

4. METHOD CF SOLUTION - THF INVARIANCt OF THf OYN 
UNITARY T R A N S F O R M A T I O N S BY MATPICFS IN A PEDUC 
R E F R F S E N T A T I O N OF THE 
WAVEVEOTOR LEADS TO A 
DYNAMICAL 
C C N S T P U C T 
D E P E N D E N T 

M A T R I X . THt 
THE SYMMETRY 

TIME kEVEPSAl lEVAPIANT 
FOkMULA FOR THE SYMMETRY 
P R O J E C T I O N OPERATOR MET 

' C O O R D I N A T E S . THE PPOJE 
ON THE R E D U C I B L E M U L T l P L I f PEPRESEN 

IMR'S OE THE G R O U P liF 
IN THE PROGRAM BY THt 
OF CYCl IC S U B G R O U P S CF 

THE W A V E V E O T O R . THFSE I 
M c T H O D CF 0 R H I T 4 L S FROM 
THE GRCUP OH THE WAVEVE 

ARE C C N S T P U C T E D FROM THt kCCTS OF U N I T Y . THE 
VECTORS FORM A M A T R I X , 
DYNAMICAL MATRIX INTO 

W H I C H TRANSFORMS THE SY 
B L O C K - D I A G O N A L IZEC FORM. 

AMICAL MATRIX UNLFk 
IBLE M L L T I P L I E P 
PCINT C R O U P CF THt 
- R C C L C T I O N OF THE 
HOD IS USEC TC 
CTION CPERATOR IS 
TATICN USED ANC THt 
MP'S APE G t N E R A T t C 
THF FEFRESFNTAT ICNS 
CTOR WHICH IN TURN 
SYMMETRY COC PCINATE 
M M F T F Y - R F D U C F D 

6. 

R E S T P I C T I U N S ON THE C C M P L F X I T Y CF THE PROBLEM - THE PPCGRAM IS 
P I M E N S I C N E D FOR UP TO ^J DECkEES OF F R E E D C M P F R L N I T C E L L . THIS 
MAY PE 10 ATOMS Ok 5 NCLfCULAR UNITS PER UNIT CELL CP SCMl CCM
BINATION OF ATOMS AND MOLECULAR U N I T S . tACH ATOM HAS 3 CFGREES CF 
F P F F D O M , ANC EACH MoiFCULAR UNIT HAS 6. PY CHANCING A D I M E N S I O N 
S T A T E M E N T , UP TU 60 C L G R C t S Cl- FRFEDOM PER* UNIT CELL MAY BE C C N -
S I O C R E P . BECAUSE OF THE LSE OF RANDOM NUMBERS INSTEAD OF ALGt-
BPAIC T E C H N I Q U E S , THE SYMMETRY R c P U G T I O N WILL PE INCOMPLETE FCP 
C R Y S T A L S CH THE 03 OR C3 PCINT G R O U P S . THIS SAME PPCBLFM SOME
TIMES OCCURS FOR OTHFk C R Y S T A L S WITH 4 LARGE NUMREF Cf ATOMS PEP 
UNIT C E L L . 

TYPICAL RUNNING TIME - 10 SFCCNDS AFE P E C U I R E O FOR ALL WAVI V E C -
TCiRS OF A CRYSTAL WITH TWC ATOMS PEP UNIT C E L L . 

UNUSUAL F t A T U P E S OF THE PRCGRAM - THE PROGRAM REQUIRES ONLY THF 
THREE LATTICE V E C T C P S , THE ATOMIC P O S I T I O N S , ANC THE lirSIRFD WAVE 
V E C T O R S AS I N P U T . IT C E T t R M I N E S ALL CF THE SYMMETRY PkOPtPIIES IN 
ONE P A S S . IT WILL ALSC C A L C U L A T E EXTERNAL MODES OF NOLECULAi 
C R Y S T A L S . TIME REVERSAL IS C C N S I D t R F D IN ALL C A L C U L A T I O N S . 

R E L A T E D AND AUXILIARY PPCGPAMS 
V E R S I O N . 

A C M I / F M / l M k WAS AN FAkLIER 

STATUS ABSTRACT FIRST P I S T R I B U T F D NOVFMPFR 1 9 7 4 . 
IBM260 VERSION S U B M I T T E D OCTOBER 1974, SAMFIE PRCPLEM 
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9. STATUS (CONTINUED) 

EXFCUTED BY ACC OCTOBER 1974 ON IBM37U/195. 
CDC6600 VERSION SUBMITTED OCTOBER 1974, SAMPIE PROBLEM 

EXECUTED BY ACC OCTOBER 1974 ON CDC76CC. 

10. REFERENCES - T. G. WCRLTON ANC J. L. WARREN, GROUP THFORETICAL 
ANALYSIS OE LATTICE VIBRATIONS, COMPUTFR PHYSICS CCMMUNICATIONS, 
VCL. 3, PP. 88-117, 1972. 

T. G. WCRLTON AND J. L. WARREN, ERRATUM, IBID., 
VCL. 4, PP. 382-383, 1972. 

T. G. WCRLTON, EXTERNAL MCOtS OF MOLECULAR CRYSTALS, 
IDIO., VOL. 4, PP. 249-256, 1972. 

T. G. WCRLTON, IPREPRODUCIBLE MULTIPLIER 
REPRESENTATIONS, I B I C VCL. 6, PP. 149-155, 1973. 

J. L. WARREN AND T. G. WCRLTON, IMPROVED VERSION OF 
GROUP-THEORETICAL ANALYSIS OF LATTICE DYNAMICS, IBID., IN PRESS 
(OCTOBER 1974). 

J. L. WARREN AND T. G. WORLTON, SYMMETRY PROPERTIES 
DE THE LATTICE DYNAMICS OE TWENTY-THPEE CRYSTALS, ANL-8053 AND 
LA-5465-MS, DECEMBER 1973. 

11. MACHINE REOUIPEMENTS - THt IBM360 REQUIRES 24CK BYTES TO COMPILE 
ANC 23JK BYTES TC EXECUTE. THE CDC6600 VERSION RECUIRES 55000 
(OCTAL) WORDS TO COMPILE, 125333 (OCTAL) WCROS TC EXECUTE. 

12. PROGRAMMING LANGUAGE(S) USED - FORTRAN IV 

13. OPERATING SYSTEM OR MCNITCR UNDER WHICH PPCGRAM IS EXECUTEC -
OS/36J (IBM360) AND SCOPE 3.1 (CDC6600). 

14. ANY CTHER PRCGRAMMING OR CPEPATINC INFORMATION OR RESTRICTIONS -
THE INPUT DECK STRUCTURE IS INDICATED ON COMMENT CAPCS IN THE MAIN 
PPCGRAM. THE SYSTEM LIBRARY CR USEP MUST SUPPLY THE FUNCTION 
RANF(N) WHICH PRODUCES A UN IFORMLY-DISTRIBUTEC SEQUENCE OF REAL 
RANDOM NUMBERS. IN THE IBM VERSION, N=-l; IN THE CCC, N=0. IN 
SOME CASES, THE PHASE ANGLE MATRIX AND THE BLCCK-DI AGONAL IZEC 
DYNAMICAL MATRIX ARE NCT FIXED BY SYMMETRY CONS ICERAT ICNS AND MAY 
DIFFER FRCM THE SAMPLE OUTPUT. ALSO, OTHER VECTORS MAY HAVE 
DIFFERENT RFPRESENTAT ICNS, DEPENDING CN THE SPECIFIC IMPLEMENTA-
TICN OE THE AT4N FUNCTION. 

15. NAME ANO ESTABLISHMENT OF AUTHORS -
6600 JOHN L. WARREN 

LCS ALAMCS SCIENTIFIC LABORATORY 
P. 0. BOX 1663 
LOS ALAMCS, NEW MEXICO 87544 

360 THOMAS G. WORLTON 
SOLID STATE SCIENCE DIVISION 
ARGCNNE NATICNAL LABCRATORY 
9700 SOUTH CASS AVENUE 
ARGCNNE, ILLINOIS 6C439 
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1 6 . MATERIAL A V A I L A B L E - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS ( 3 6 0 - 2 2 R P CARDS, 6 6 0 C - 2 2 ^ 0 C A k C S I 
SAMPLE PROBLEMS ( 3 6 0 - 3 5 CAPOS, 6 6 0 0 - 3 5 CARDS) 
SAMPLE PROBLEM OUTFUT ( 3 6 . - 7 P A G E S , 6 6 w . , - 7 PAGES) 
REFEPENCE P R E P R I N T : IMFPOVEP VERSION CF GPOUP-THEOPETICAL 

A N A I Y S I S Vh L A T T I C E DYNAMICS 

17. CATEGORY 

KEYWORDS SOLID STATE, LATTICE O Y N A M I O S . GROUP THEORY. PHCNLNS 
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1. NAME OR DESIGNATION OF PRCGPAM - BH99 

2. COMPUTER FOP WHICH PRCGPAM IS DESIGNED AND CTHERS UFCN WHICH 
IT IS OPERABLE - CDC66C0 

3. DESCRIPTION OF PROBLEM OR FUNCTION - PH99 IS USED FCF THE STATIS
TICAL ANALYSIS OE DATA BASED ON THE EXTREME VALUE DISTRIBLTICN. 

METHOD OF SOLUT 

CALLED THF 
LATION EAC 
A SET OF P 
SKEWED. M 
SCALE PARA 
METHODS 
APE COMPUT 
MAL EQUATI 
(REFFRENCE 
USING THF 
PLCS OF SI 
APE ALSO G 
THE PBSERV 

EXTR 
H OF 
OSS IB 
U IS 
METER 
ONE I 
ED US 
PNS. 
3) U 

METHO 
ZE5 N 
IVEN. 
ATION 

ION -
F( 

EME V 
WHOSE 
I E VA 
A LOC 
. TH 
S WHt 
ING A 

THE 
SING 
D OF 
LESS 
THI 

S. 

THE D 
X) = E 
ALUE D 
FLEME 

LUES. 
ATIUN 
t tSTI 
Rt MAX 
N ITER 
OTHER 
THt OR 
MAXIMU 

THAN 
S IS F 

ISTRIB 
XP(-E* 
ISTRIB 
NTS MA 
THE D 

PARAME 
MATION 
IMUM L 
ATIVE 
IS BY 
DER ST 
M LIKE 
36. TH 
CLLCWE 

UTICN 
*(-(X 
UTICN 
Y BE 
ENSIT 
TEP, 
PROR 

IKEL I 
SCHEM 
A MET 
ATIST 
LI HOC 
E PES 
0 PY 

FUNC 
- M U ) / 
IS U 

LOCKE 
Y FUN 
THE M 
LEM I 
HOOD 
E TO 
HOD D 
ICS. 
D ARE 
ULTS 
A ERE 

TION 
BETA) 
SEO T 
0 UPO 
CTICN 
ODE, 
S SCL 
ESTIM 
SOLVE 
EVEIO 
THE 
PPIN 

USING 
QUENC 

I, 
0 DES 
N AS 
IS F 

WHILE 
VEO L 
AIES 
THE 

PED B 
RESLl 
TED A 
ORCE 

Y OIS 

CRIBE A PCPU-
THE MAXIMUM DF 
CSITIVELY 
BETA IS A 

SING TWO 
CF MU AND EETA 
NONLINEAR NCP-
Y LIEBLEIN 
TS OF THE FIT 
ND, FOP SAM-
F STATISTICS 
TRIBUTION CF 

RESTRICTIONS ON THt CCMPLEXITY OF THE PROBLEM - WHEN FITTING THE 
DISTRIBUTIIN USING ORDER STATISTICS, SAMPLES OF SIZES UP TO N=35 
MAY BF COMPUTED. 

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURFS CF THE PRCGRAM - FOR EITHER METHOD UStU, THE 
ESTIMATES OF MU AND BETA APE PRINTED FOLLOWED PY ESTIMATES CF 
SEVERAL PERCENTILES CF THE DISTRIBUTION TOGETHER WITH THEIR 
APPROXIMATE 6E PERCENT CONFIDENCE INTERVALS. 

8. RELATEO AND AUXILIARY PROGRAMS - BH99 USES THE BFTTI« ENVIRONMEN
TAL ROUTINES (ACC ABSTRACT 4 7 6 ) . 

9. STATUS - ABSTRACT FIRST DISTRIBUTED MARCH lOT,. 
CDC 6630 VERSICN SLPMITTEL JANUARY 1974. 

13. RFFFPENCES - T. SHIMAMOTO, BH99 - A PPCGRAM FCR THE STATISTICAL 
ANALYSIS OF CATA BASED ON THF EXTREME VALUE 0 I STR I EL T I ON , 
WAPD-TM-1137, AUGUST 1973. 

C. J. PFEIFcp, CrC-6600 FORTRAN F R O G R A P M N G - BETTIS 
ENVIRONMENTAL REPORT, WAPC-TM-668, JANUARY 1967. 

J. LIEBLEIN, A NEW METHCC CF ANALYZINC FXTPEME-VALUE 
OATA, NASA TECHNICAL NOTE 3353, JANUARY 1954. 

1 1 . M A C H I N E R E O U I P E M E N T S -

1 2 . P R C G R A M M I M G L A N G U A G t L S E O - F C R T R A N I V 
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13. OPERATING SYSTEM CR MCNITCR UNDER WHICH PPCGRAM IS FufcuTED -
SCOPE. 

14. ANY OTHFR PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTIONS 

15. NAME ANO ESTABLISHMENT OF AUTHCR -
T. SHIMAMOTO 
BETTIS ATOMIC POWER LAPCRATCPY 
WESTINGHCUSF ELECTRIC CCPPORATICN 
P. C. BOX 79 
PITTSBURGH, PENNSYLVANIA 15122 

16. MATFRIAL AVAILABLE - RESTRICTED DISTRIBUTION 
SOURCE OECK (890 CAPOS) 
SAMPLE PkCBLEM (6 CARCS) 
PEFFRENCE REPORT, WAPU-TM-1137 

17. CATEGORY 
KEYWORDS ORDER STATISTICS, EXTREME VALUE DISTRIBLTICN, MAXIMUM 

LIKELIHOCD ESTIMATES 
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NAME or( DESIGNATION CE PROGRAM G4USS6 

2. COMPOTRR EOk WHICH PRCCRAM IS DESIGNEC ANC CTHEPS UFCN WHICH 
IT IS OFFRAtLE - 1BM360/75 

3. OESCRIPTICN CF PROBLEM OF FUNCTION - GAUSS6 IS USED FOP THE PPC-
CUCTION' ANALYSIS OF GAMMA-RAY SPECTRA OBTAINED WITH A GE(ll) 
PETFCTOP ANP A MULTICHANNEL PULSE-HEIGHT ANALYZER SYSTEM. IN 
AEDITION TC DETERMINING GAMMA-RAY ENERGIES AND INTENSITIES, IT 
PROVIDES ISOTOPIC IDENTIFICATION, DECAY CCPPECTICNS ANO CORRELA
TION OF OATA FROM DIFFtREM PEAKS AND DIFFERENT SPFCTPA TO OBTAIN 
ISCTOPIC DECAY RATES. 

METHOD OF SCLUTICN -
(A) SORTS MASTER 

ONLY THE NUCL 
(Bl AUTOMATICALLY 

TICN RPUTINE. 
(C) FITS EACH PEAK WITH A 

FUNCTION RtPPEStNTING 
THRFE GAUSSIAN PARAPET 
ARE ALLOWED TC VARY. 
THE WIDTH OF THC GAUSS 
CCNVERGE ARt PtPEATEO 

(D) DETERMINES PEAK WIDTH 
FROM A TH223 SPECTRUM 
ENERGY CALIBRATION FRO 
TO SLBStQUENT SPFCTRA. 

(E) ATTEMPTS ISOTOPIC ASSI 
RFCTICNS ARE MADE. 

(F) FOP SPECTRA FROM THE S 
RESULTS TO OBTAIN THE 

GAUSS6 CARRIES CUT THF FCLLCWING STEPS -
NUCLICE LIBRARY TO CPTAIN A SUPSET INCLUDING 
IDtS CE INTEREST. 
LOCATES PEAKS BY MEANS CE AN AUTO-CCPRELA-

GAUSSIAN FUNCTICN FLIS A LINEAR 
THF SPECTRAL 8ACKGF0LND. ONLY THE 
EPS (HEIGHT, WIDTH, ANC POSITION) 
THF FIT EXTENDS DOWN TC 1.5 TIMES 
IAN (EWHM). FITS THAT F A R TO 
WITH A FIXFD WIDTH. 
AND ENERGY CALIPRATICN FUNCTICNS 

THESE FUNCTIONS AS WELL AS THE 
M ANY SPECTRUM CAN BE TRANSFERPEC 

GNMENTS FCR ALL PEAKS, DECAY COR-

AME SAMPLE, EDITS ANC AVERAGES THE 
ISOTOPIC CECAY RATES, 

RESTRICTIONS CN THt COMPLtXITY OF THE PROBLEM - GALSS6 WILL HANDLE 
ANY NUMBER CF SPECTRA CF UP TC 4v;96 CHANNELS WITH UP TO 3>,v PEAKS 
AND 20 ENERGY CALIBRATION LINES. THE SUBSET CF THE ISOTOPIC 
LIBRARY IS LIMITED TO 1000 GAMMA RAYS. 

TYPICAL RUNNING TIMt - TYPICAL SPECTRA CAN BE ANALYZED AT A PATE 
OF ABOUT 5 PER MINUTE. 

THE PROGRAM PACKAGE INCLLCES THE 

7. UNUSUAL FEATURES CF THE PPCGRAM -

8. RELATED AND AUXILIARY PROGRAMS 
FOLLOWING AUXILIARY PROGRAMS -

(A) LCTAPE FOR PUTTING NONLINEARITY CORRECTION AND EFFICIENCY 
TABLES ON DISK. 

(B) UPDATE FOR UPDATING THE MASTER NUCLIDE LIBRARY. 
(C) RASLIB FOR PRODUCING A SUBSET OF THE MASTER NUCLIDE 

LIBRARY (NORMALLY RUN AS PART OF THE ANALYSIS RUN). 
(D) MERGE FOR COMBINING THE.OUTPUT TAPES FROM SEVERAL GAUSS6 

ANALYSES. 
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8. RELATED ANC AUXILIARY PPCGPAMS (CONTINUED) 
(E) CURL AT FOR C4PRYINC OUT THF OCMPAPISCN AND AVEPACING OF 

THE SEVERAL MEASUREMENTS FCR EACH SAMfLE. 
(F) LIBPER FOR GENL°ATINC A NUCLIDE LIpOARY CATA S H FROM 

C A R D S . 
(G) SECLIB FOR GFNERATING A SFCCNDARY LIBRARY SUPSET FCP 

CCRl AT. 
GAUSS6 IS BASED ON C A U S S 5 (ACC ABSTRACT 6 0 5 ) , BUT IS WRITTEN TL 
ANALYZE LARGE GROUPS DF SPECTRA EFFICIENTLY ANC INClLCtS CALCULA
TIONS BEYOND THF GAMMA-RAY ENERGIES ANC INTENSITIES ANC CAN COM
PARE RESULTS FROM DIFFERENT C A M M A - R A Y S AND DIFFEPENT SPfCTFA TC 
VEPIFY NUCLICE ASSIGNMENTS FCP INDIVIDUAL PEAKS. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED MARCH 1974. 
IBM?60 VFPSICN SUPMITTED OCTCPEF 1^73, SAMFLF PRCPLFM 

FXECUTED BY ACC FERRUAkY 1974. 

10. REFERENCES - J. E. C L I N E , M. H. PUTNAM, A N U R . G . H E L M F R , 
GAUSS VI, A COMPUTER PPOGPAM FOP THF AUTOMATIC EATCH ANALYSIS OF 
GAMMA-RAY SPECTRA FROM GE(LI) SPECTPC METtFS, ANCF-1113, JU'F 1973. 

GAUSS6. ACC NC. 622. ARGONNE CCDE CFNTFF PPOGRAMMING 
NCTE 74-29. MARCH 2'v, U 7 4 . 

11. MACHINE REOUIPEMENTS - GALSS6 REQUIRES STORAGE DEVICES FOP THF 
SPECTRAL LIBRARY, NUCLIDt LIBRARY Sl:HSFT, ANC THF CCFRELATICN FATA 
IN ADDITION TO TEIREE SCRATCH DEVICES AND THE CARD CEAOEE AND 
PRINTER. CORLAT REQUIRES STORAGE DEVICES FCR THF StCCNDAFY 
LIBRARY SUBSET ANO THt CORRELATION DATA PLUS FOUF SCRATCH CEVICFS 
ANC THE CARD REAPER AND PRINTER. 

12. PPOGRAMMING LANGUAGES USEC - FORTRAN IV, BAL, PL/1 

13. OPERATING SYSTEM OR MCNITCR UNDER WHICH PROGRAM IS EXECUTED -
OS/360 MVT. 

14. ANY OTHER PROGRAMMING OP CPFRATING INFORMATION OP RESTPICTICNS -
THE CORLAT PROGRAM REQUIRES THE IBM3fJ SORT PACKAGE. 

15. NAME AND ESTABLISHMENT OE AUTHORS -
P. G. H E L M E P , J. E. CLINE, ANC M. H. PUTNAM 
AERCJET NUCLEAR COMPANY 
553 SECOND STREET 
IDAHO F A L L S , IDAHO S3431 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECKS (GAUSS6 6636 CARDS, PASLIP 461 C A R D S , LCTAPE 164 

CARDS, LIBPER 182 CARCS, CORLAT 182* CAkLS, MERGE 
248 C A R D S , UPDATE 518 CAPCS) 

LOAO MODULES (GAUSS6 149 BLOCKS, SECLIB 59 BLCCKS, CORLAT 96 
BLOCKS) 

OBJECT OECK (MERGE 14 CARCS) 
SAMPLE PRCBLFMS (GAUSS6 2533 C A R D S , RASLIB 5 CAPCS, LCTAPE 59 

C A R D S , LIPRER 10 CARDS, MERGE 1 CARD) 
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16. MATERIAL AVAILABLF (CONTINUED) 

CONTROL INEOPMATICN-JCL (GAUSS6 2f CARDS, RASLIE 11 CAPCS, 
LCTAPE 8 CARDS, LIBRER 10 CAPDS, 
CORLAT 130 CAPOS, MFRGE 14 CARDS, 
UPDATE 9 CARDS) 

REFERENCE REPORT AND ACC NCTE 

17. CATEGORY - W 
KEYWORDS - GAMMA-RAY SPECTRA, GE(L I ) DETECTORS, ISOTOPES IDENTI

FICATION, LIBPER CODES, CORLAT C C O E S , RASLIB CCDES, 
MERGE CODES, UPDATE C O D E S , SECLIB CCDES 
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1. NAME OR DESIGNATION CF PRCGPAM - SETS 

2. CCMPUTEk FOP WHICH PPCGRAM IS DESIGNFO AND CTHERS UPON WHICH 
IT IS OPERABLE - CCC6600 

3. OESCRIPTICN CF PROBLEM OP FUNCTION - SETS IS USEC TC ACHIEVE THE 
SYMBOLIC MANIPULATION OF SET (OR BOOLEAN) EQUATIONS, PAkTICULAFLY 
THF REDLCTICN OF SET EQUATIONS BY THE APPLICATION CF SET IDENTI
TIES. 

4. METHOD OF SOLUTION - THE SETS PROGRAM IS USED TO PFAC, INTEkPRFT, 
ANC EXECUTE THF STATEMENTS OF A SETS USER PRCGRAM WHICH IS AN 
ALGORITHM THAT SPECIFIES THE PARTICUIAP MANIPULATIONS TO Et PEP-
FORMED AND THE ORDtk IN WHICH THEY ARE TC OCCUR. 

5. RESTRICTIONS ON THt CCMPLEXITY CF THE PRCPLEM - ANY PROPERLY 
FORMED SET EQUATION INVOLVING THE SET CpopATICNS OE UNION, INTER
SECTION, AND COMPLEMENT IS ACCEPTABLE FCP PRCCRSSING BY TFE SETS 
PROGRAM. RESTRICTICNS ON THE SIZE OF A SRT EQUATION THAT CAN EE 
PFOCESSfD ARF NOT ABSCLUIF BUT RATHER ARF REL4TFC TC THE NLMBFP OF 
TERMS IN THE DISJUNCTIVE NORMAL FORM CF THF ECUATICN, THE NUMBER 
OF LITERALS IN THE EQUATION, ETC. NEVERTHELESS, SET ECUATIONS 
INVOLVING THCUSANOS ANu EVEN HUNDREDS OF THOUSANDS CF TERMS CAN BE 
PROCESSED SUCCESSEULLV. 

6. TYPICAL RUNNING TIMF - RUNNING TIME VAFIES WITH FESPfCT TO THE 
PARTICULAR SFT EOUATILNS BEING PROCESSED ANC THE SYMPCLIC MANIPU
LATIONS BEING PFPFOkMEC. ALTHOUGH NC GFNERAL RULE FCR PktCICTING 
RUN TIMF IS KNCWN, THE PECUCTION (EXPANSION, S IM PL I F IC A T U N , AND 
FACTORIZATION) O F A SFT FCUATION USUALLY REQUIRES ^CFE FUf, TIMt 
THAN OTHER MANIPULATIONS, ANf; THIS TIME TENDS TO INCPtASE AS Tt F 
NUMBER OF TERMS IN THE OISJUNCTIVE NCRMAL*FCkM CF THF SFT FCUATION 
INCR'^ASES. THE SAMPLE PRCPLEM REQUIRES LESS THAN 7 SECONDS CF 
CENTRAL PROC ESSOR TIMt . 

7. UNUSUAL FEATLRES OF THE PROGRAM - TH^ SETS OFCGRAM IS AN INTEP-
PPETIVF PROGRAM USED TC EXECLTE THF STATEMFNTS CF A SETS USER PRO
GRAM. THE SETS USER PROGRAM PROvICES THF uSt^R WITH A FLEXIPIE 
CAPABILITY FOP ACHIEVING THE SYMbCLIC MANIPULATION CF SET EQUA
TIONS. 

8 . R f L A T F o ANP A U X I L I A k Y FkCGRAMS -

9 . STATUS - ABSTRACT F I R S T OISTPI r tUTECi MARCH 1 9 7 4 . 
C 0 C 6 6 0 0 R E S T P I C T E O D I S T R I B U T I O N V E R S I O N SUBMITTED OCTCBER 

1 9 7 3 , k t P L A C C D BY C 0 C 6 6 0 0 B U N P F S T P I C T F D V E R S I C N 
D f C f M R c p 1 3 7 4 . 

1 0 . REFERENCES - P . P . WORRELL AND R. I . H U L M f , E F F I C I E N T OROtR lNG OF 
SET FX"PESSICE.S FOR SYMBOLIC E X P A N S I O N , JOURNAL OF THE ACM, V C L . 
2c , JUI Y 197 3 . 

" . 0 . OC-AN ANC R. B . W C P R O I L , A F i L L T TREE F E P F E S E N -
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1 ". PEFERFNCES (CCNTINUtD) 
TATION DESIGNED FOR COMPUTER ANALYSIS, SC-RR-71 J615A, JULY 1972. 

R. B. WCRktLL. SET FQUATION TRANSFORMATION SYSTEM 
( S E T S ) . SLA-73-002FA. M.\Y 1"^74. AND ADDENDUM, NCVEMBER 1974. 

P. B. WORRELL, INSTRUCTIONS FOR USING THE SETS PPC
GFAM, SLA-73- 9'8A, CCTC3ER 1974, AND ERRATA, NOVEMBER 1974. 

h. L. HULME AND R. B. W O R R E L L , A PRIME IMPLICANT 
ALGORITHM WITH FACTORING, S L A - 7 4 - 0 2 i e , MAY 1 « 7 4 . 

P. B. WORRELL. USING THE SET EQUATION TFANSFOPMAT ICN 
SYSTEM m FAULT TREE ANALYSIS. S A N D 7 4 - 0 2 4 0 , SEPTEMBEF 1974. 

11. MACHINE REQUIREMENTS - CDC66C0 WITH EXTENDED CORF STORAGE (ECS) 

12. PROGRAMMING LANGUAGE LSED - FCRTRAN EXTENDED 

13. OPERATING SYSTEM OR MONITOR UNDER WHICH PPCGRAM IS EXECUTED -
SCOPE 3.3. 

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATICN OP RESTRICTIONS -
A SPECIAL ROUTINE WITH THE CALLING SFQUFNCE CALL S t T t P ( I ) , WFEPE 
I IS AN INTEGER CR AN INTEGER VARIABLE REPRESENTING A LOGICAL FILE 
NUMFER, IS USED TC ENABLE PARITY CHECKING WITHIN THE SETS PROGRAM 
FOR IRRECOVERAPLE PARITY E k k C R S . O T H E R W I S E , IRPfCLVEFABLE PARITY 
FPRORS WILL EE HANDLED BY SCOPE. 

A SUBSTANTIAL P E P P O G P A M M N G EFFORT WOULD BE REQUIRED TO CCNVERT 
THE SETS PRCGRAM TO A NACHINE THAT IS NCT C O M P A T I B L E WITH THE 
CDC6600 DUE TO THE EXTENSIVE USE OF MASKING INSTRUCTIONS ANC THE 
PACKING OF DATA WITHIN THE 60-BIT WORD S T R U C T U R E . 

15. NAMF AND ESTABLISHMENT PF AUTHOR -
P. B.. WORRELL 
SANCIA LAPCRATCRIES 
P. 0. BOX 580J 
ALBUQUERQUE, NEW MEXICO 87115 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (4149 CARCS) 
SAMPLE PROBLEM (205 CARCS) 
SAMPLE PRCBLEM OUTPUT 
REFEPENCE REPORTS, SC-RP-71 J615A, SLA-73-0^28A AND ADDENDUM. 

SLA-73-09C8A AND ERRATA 

17. CATEGORY - P 
KEYWORDS - BOOLEAN ALGEBRA, SWITCHING THECRY, NETWORK THEORY, 

EVENT MODELS, FAULT TREE ANALYSIS 
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I. NAMF OR DESIGNATION OF PROGRAM - GRAPH 

2. 

4. METHCC CF SCLUTION 

5. PESTPIGTIONS ON THt CCMPLEXITY OE THE PRCPLEM -

6. TYPICAL RUNNING TINE - LESS THAN 1 SECONt IS RtCUIPEC FCP A 
TYPICAL PROPLEM. 

7. UNUSUAL FEATURES CH THE PRCGPAM - ROUTINE GRAPH CAN Pt OVERLAYED 
BY GRAPH2 TO SAVE ABOUT ICOOO BYTES. 

8. RELATEO AND AUXILIARY PROGRAMS - THIS PRCGRAM is THE AL0-JC1E9 
PROGRAM TRANSFERRED FROM THt ALO-CCSMIC CCLLECTICN, 

9. STATUS - APSTPACT FIRST DISTRIBUTED CCTOfltR 1974. 
IPM360 PROGRAM SUBMITTED SEPTEMBER 1974, SAMPLE PPOPLCM 

EXECUTED tY ACC CN IBM370/1C5. 

10. REFERENCES - HERMAN H. FAUCETTE ANP W. J. KIRK, GPAPH - REGRESSION 
CCNFID GRAPH, BENDIX CCRPORATICN COMPUTER PROGRAM REFORT, APRIL 
19, 1967. 

11. MACHINE REQUIREMENTS - l^.RRO BYTES FCR PROGRAM 

12. PRCGRAMMING LANGUAGE LSEC - FCRTRAN IV 

13. OPERATING SYSTEM OP MCNITCR UNDER WHICH PROGRAM IS EXECUTEC -
OS/360,370. 

14. ANY CTHER PROGRAMMING OR OPERATING INFCRMATICN OP RESTRICTIONS -

15. NAME AND ESTABLISHMENT CE AUTHORS -
D. L. WANTCCH AND W. J. KIPK 
BENDIX CCRPCPATION 
KANSAS CITY DIVISION 
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15. NAME AND ESTABLISHMENT OF AUTHOR(S) (CONTINUED) 
P. C, BOX 1159 
KANSAS CITY, MISSOURI 64141 

1 6 , MATERIAL A V A I L A B L F -
SOURCE DECK ( 8 1 8 CAPDS) 
OBJECT DECK ( 4 0 2 CARDS) 
SAMPLE PPOBLEM ( 8 3 7 CARDS) 
SAMPLE PRCBLEM OUTPUT ( 4 1 PAGES) 
PFFEPENCE REPORT 

1 7 , CATEGORY -
KEYWORDS - S T A T I S T I C S . 

INTERVALS 
GRAPHS. R E G R E S S I O N . G O R P E L A T I C N , CONFIDENCE 
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NAME OP DFSIGNATION LF PRCGRAM VAR I-IO 

COMPUTER FOR WHICH PPCGRAM IS DESIGNED ANC CTHERS LFCN WHICH 
IT IS OPERAPLE - IBM36C,370/195 

6, 

DESCPIPTICN CF PkCBLEM OR FUNCTION - THF VARI-ID CCDf CALCULATtS 
ESTIMATES OF CHANGES IN REACTIVITY WORTHS, KEFF, REACTION RATES, 
POWER FRACTIONS, PROMFT-NEUTRON GENERATION TIME, DELAYED NEUTRCN 
EFFECTIVENESS, ANC FLUX INTFGRAL RATIOS OLE TO CHANGFS IN NUCLEAR 
DATA OP COMPCSITION BY USE OF A VARIATIONAL FORMALISM. THE CODE 
IS APPLICABLE TO A WICE RANGE OF REACTOR OP CRITICAL EXPERIMENT 
DESIGN FRCBLFMS AND SENSITIVITY STUDIES. 

MtTEIOC CF SCLUTION - VARI-ID FIRST CALCULATES THF F IFFUSICN THFORV 
FLUX ANC ADJOINT IN THt PtFERENCE ONE-01 MENSICNAL SYSTEM USING 
A STANDARD POWER ITERATION ALGORITHM WITH CHEPYSCHtV EXTRAPCLA-
TICN. NEXT, THE GENEkALIZFC FUNCTICNS G4MM4* AND GAMMA ARE CAL
CULATED USING A SUCCESSIVE APPROXI MATICN METHOD WITH THF SOURCE 
TERM APF^OPPIATE TU THF TYPE OF ESTIMATE. THESE GENERALIZED FLNC-
TIONS ARE THEN USED TL CALCULATE THE INTEGRALS REQI IPED TC OBTAIN 
VARIATIO'lAL AND FIPST-ORDER PERTUPBATICN THi^CRY ESTIMATES CF THE 
EFFECT CF DIFFERENT SYSTEM ALTEPATICNS CN THE GIVEN FfAGTIVITY 
PERTURBATION, RFACTICN RATE RATIO, ETC. 

RESTRICTIONS ON THE CCMPLEXITY CF THt PRCPCFM - M A > I K A OF -
50 SPATIAL MESH PCINTS 
10 MATFPIAI RFGIC NS 
15 ISOTOPES 
10 FISSIONABLE ISC1CPES 
27 ENERGY GROUPS 
15 DCWNSCATTER GkCUFS 

THE GEOMETRY IS ONE-01 MENSICNAL SLAB, CYLtNOER, OR SFHEPf. THt 
BOUNDARY CU'DITIONS APE PHI = .1 AND/OS PHI' = j , CRCSS SECTION 
DATA MAY BF INPUT FROM CARCS OR ARC SYSTFM XS,ISC FILE (ACC 
ABSTRACT 594) OP CCCC ISOTXS, 

TYPICAL RUNNING TIME- THF CFNTRAL FPCCFSSO» TIME FOR A SAMFl.t 
PROBLEM WITH ONF REACTIVITY ESTIMATE ANC 9 SYSTEM AL^EPATIC^S IS 
LESS THAN 3. SECONDS CN AN I B M 3 6 ^ / 1 9 5 , 

UNUSUAl FEATURES CF THE PRCGPAM - VAPI-ID ALLOWS THR ESTIMATION OF 
TEE EFFECT CN RFACTIVITY WORTH, E T C , OF MANY ALTERATIONS IN TEM
PERATURE, CCMPOSITIUN, OR NUCLtAR DATA TO BE MADE WITH A SINGLE 
SET OF FLUX, ADJOINT, ANU GENERALIZED FUNCTIONS CALCLIATFL FOR 
A REFFRfNCE CONDITION, BCTH THE ARC SYSTEM XS.ISU ANC CCCC FORMAT 
ISOTXS CROSS SECTION FILES 4RE PROCESSEC. 

RELATED AND AUXILIARY PROGRAMS -

STATUS - ABSTRACT FIRST DISTRIBUTED OCTOBER 1074. 
IBM36'. VFRSICN SUBMITTED FFPRUAFY 1974, SAMFLE P P C W L E M 

EXECUTEL EY ACC. 
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10. PEFEPENCES - W. M. STACEY, JR. 
DIMENSIONAL VARIATICNAL SENSITI 
DIVISION RFPCkT, AUGLST 1973. 

w. M. STACEY, JR., 
TIVITY WORTHS AND REACTION PATt 
REACTORS, NUCLEAR SCIENCE ANC E 

W. M. STACEY, JR., 
FOR LICUIC METAL FAST BREEDER R 
ANC ENGINEERING, VUL, 4 9 , P, 21 

L, C, JUST, H. HEN 
S. D . SPARCK, B. J. TOFPEL, ANO 
AND INTERFACE CATA SETS CE THE 
SYSTEM, ANL-7711, APPIL 1971. 

B. M. CARMICHAEL, 
OF THE SUBCOMMITTEE CN STANDARD 
1973. 

AND J. P. R E G I S , V A P I - I D : A ONE-
VITY CODE, ARGCNNE APPLIED PHYSICS 

VAPIATICNAl ESTIMATES OE REAC-
PATIOS IN CRITICAL NUCLEAR 

NGINEFPING, V O L . 4 8 , P. 444, 1972. 
AN IMPROVED REACTIVITY TABLE MODEL 

EACTOP DYNAMICS, NUCLEAR SCIENCE 
3, 1 9 7 2 . 
RYSON, II, A. S. KENNEDY, 
P. M. WALKER, THE SYSTEMS ASPECTS 

ARGCNNE REACTOR CCMPLTATION (ARC) 

D . A. MENFLEY, AND C. VONDY, PEPCRT 
INTERFACE FILES, LA-5324-MS, JLLY 

11. MACHINE REQUIREMENTS - A TYPICAL EXFCUTIliN REQUIRES APOUT 450K 
BYTES. ONE PERIPHERAL I/C DEVICE IS REQUIRED FCR A CPCSS SECTION 
INPUT FILE. 

12. P R 0 G P 4 V M N G LANGUAGES USEC - FORTRAN IV IS USED EXCEPT FCR SUB
ROUTINE SQUEZE WHICH IS IN ASSEMBLY L A N G U A G E . 

13. OPERATING SYSTEM Ck MONITOR UNDER WHICH PRCGRAM IS EXECUTED -
O S / 3 6 C , 3 7 0 . 

14. ANY OTHER PRCGRAMMING CR OPERATING INFORMATICN CP RESTRICTIONS -

15. NAME AND ESTABLISHMENT OE AUTHORS -
AUTHORS W. M. STAGEY, JR. AND J. P. REGIS 

CONTACT W. M. STACEY, JR. 
APPLIED PHYSICS DIVISION 
ARGCNNE NATIONAL LABCRATORY 
9700 SOUTH CASS AVENUE 
ARGCNNE. ILLINOIS 6u439 

16. MATERIAL AVAILABLE - MAGNETIG TAPE TRANSMITTAL 
SOURCE DECK (4688 CARDS) 
LOAD MODULES (2314-270 BLOCKS. 3330-270 BLCCK<) 
SAMPLE PROBLEM (350 C A R D S ) 
SAMPLE PRCBLEM OUTPUT (45 SELECTED PAGES) 
LIBRARY (ISOTXS FORMAT 6 BLCCKS) 
CONTROL INFORMATICN (JCL 49 C A R D S ) 
REFERENCE REPORT, APPLIEC PHYSICS DIVISION REPORT 

17. CATEGORY - C 

KEYWORDS - REACTIVITY, PEACTICN RATES, l-CI MENSlONAL 
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1. NAME OR DESIGNATION UF PRCGPAM - ARC-CIFIC 

2. COMPUTER FOP WHICH PkOlRAM IS DESIGNED ANO CTHERS LPCN WHICH 
IT IS OPERABLE - IBM360 

3. PESCRIPTICN CF PRCBLEM OR FUNCTION - THE ARC ID-DIFFLSICN CAPA
BILITY PROVIDES COMPLETE ONE-CI MENSICNAL SOLUTIONS CF THt MULTI-
GROUP OIHEUSION EQUATIONS WITH EDITS AND A NEUTRON INVENTORY CN 
OPTION. 

4. METHOD CF SOLUTION - THIS PACKAGE CONSISTS CF FOUR MCDULtS THAT 
ARE INVOKED PY THE PATH STP.,-1. THE MODULE NUC,,2 SCLVES THE 
MULTIGROUP DIFFUSION FCUATIONS. THt MCDULE NUCJ04 HANCLFS 
SEARCHES. THE MODULE NUEOOl PROVIDHS MOFF DETAILED FOITS, IF 
OESIPED. THE PATH INVOKES CTHER MODULES TO PPCVIDf FOF CROSS SFC
TICN HOMOGFE IZATION ANC THE PROCESSING CF INPUT CATA. 

5. RESTRICTIONS CN THE CCMPLEXITY CF THE PRCBLEM -

6. TYPICAL RUNNING TIME - THE SAMPLE PkCBLEM PROVIDED RfOUIPFS ABOUT 
66 SECONDS CN AN IBM36C/195. 

7. UNUSUAL FEATURES CF THE PRCGRAM - THE MODULAR DESIGN ALLOWS THE 
USF OF ANY OP ALL OF THE MODULES IN THIS PACKAGE WITH CTHFP 
DESIRED MODULES WITH DATA COMMUNICATED VIA INTERFACE DATA SETS. 

8. PELATFD AND AUXILIARY PROGRAMS - THE PATH STPCOl IS INVCKFD PY 
EXECUTING THE CATALOGUED PROCEDURE APCSPOOl. THE ARC SYSTEM 
ENVIRONMENT IS PPOVIOtC BY ARC-SYSTEM (ACC ABSTRACT 5 2 2 ) . THE BCC 
INPUT IS PPCCESSFO BY ARC-NUIC02 (ACC ABSIRACT 5 3 3 ) . THE CPCSS 
SECTION HOMCGENIZATICN IS PPOVIOEC PY ARC-XSECl (ACC APSTPACT 
5 9 4 ) . CRCSS SECTION CATA FOR THE SAMPLE P R C R L F M APE PPOVIOEC IN 
THE ACC 594 PACKAGE. 

9. STATUS - ABSTRACT FIRST PISTPIPUTED CCTCPER 197A. 
IBM360 VFPSICN SURMITTED FEBRUARY 1974, SAMFLF PROBLEM 

EXECUTEC BY ACC. 

10. REFERENCES - 0. E. NEAl, C. K, LEAF, AND A. S. KENNEDY, THE ARC 
SYSTFM CNE-PIMENSIONAL DIFFUSION THEORY CAPABILITY, CAPCID. 
A M - 7 7 1 5 , MAY 1071. 

0. E. NEAL, T. A. DALY, 0. A. SCHCENGOLD, G. JENSEN 
MAIN, F. A. KOVALSKY, AND G. K. LEAF, THE ARC SYSTEM ONE-CIMtN-
SIONAL ADJUNCT CALCULATIONS AND EDITS, ANL-7719, MAFCH 1972. 

W. L. WCOOkUFF, T. A. DALY, H. HENRYSCN, II, F. H. 
KIER, J. P. REGIS, C. C. STENBERG, ANC R. J. TCPPEl, THE ARC SYS
TEM STANDARD PATHS ANC CATALOGUED PRCCECUPES, ANL-7712, CECEMBEP 
1971. 

L. C . JUST, H. HENRYSON, II, A. S. KENNEDY, S. C. 
SPARCK, B. J. TOPPEL, AND P. M. WALKER, THE SYSTEM ASPECTS AND 
INTERFACE CATA SETS CF THF ARGONNE REACTOR COMPUTATION (ARC) SYS
TFM, ANL-7711, APRIL 19"'l. 
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lu. REFERENCES (CONTINUED) 
SUPPLEMENTAL INFORMATION FOP A R C - D I F I D , ANL-AF NOTE, 

FFPRUARY 1974. 

11. MAOHINF REQUIREMENTS - 263K BYTES OF GORE AND AT LEAST 2 PERI
PHERAL I/O DEVICES FCP SCRATCH FILES IN ADDITION TC FILES FOP THE 
LOAD MODULE LIPRAPY ANC CRCSS SECTION DATA. 

12. PPCGPAMMING LANGUAGE USED - FORTRAN IV 

13. OPFRATING SYSTEM OP MCNITCR UNDER WHICH PROGRAM IS EXECUTEC -
OS / 3 6 0 . 

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT OF AUTHCRS -
AUTHCRS D. E. NEAL, G. K. LEAF, ANO A. KENNEDY 

CCNTACT B. J. TCPPFL 
APPLIED PHYSICS DIVISION 
APGCNNF NATICNAL LABCRATORY 
9 7., SOUTH CASS AVENUE 
ARGCNNE, ILLINCIS 60439 

1 6 . MATERIAL A V A I L A B L E - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (PDS DIFID.SOURCE 1597 RECOR D S ) 
OBJECT MCDULE (POS DIFIO.SEGLIB 651 RECORDS) 
LOAD MODULE (2314 PDS DIFID.MODIIB "68 RECORDS) 
SAMPLE PRCBLEM (162 CARDS) 
SAMPLE PROBLEM CUTFLT (87 SFLECTEC PAGES) 
LINKAGE EDITOR CONTROL STATEMENTS (PDS D1FID.OVERLAY 6 RECORDS) 
CONTROL INFORMATICN (JCL 54 CARDS) 
REFFkENC=: REPORTS ANo SUPPLEMENTAL INFCRMATICN NCTE 

17. CATEGORY - C 
KFYWORPS - MODULAR, MULTIGROUP, 1-DI MENSI 0NAL, DIFFUSION THEORY, 

ARC CODES 
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1. NAME OR DESIGNATION OF PRCGPAM - T00CY2 

2. COMPUTER FOR WHICH PPCGRAM IS DESIGNED ANC OTHERS UFCN WHICH 
IT IS OPERABLE - COC3603 

3. DESCRIPTION OF PPOBLEM OR FUNCTION - TC0CY2 IS USEC TO COMPUTE 
WAVE PROPAGATION IN TWO DIMENSIONS IN RECTANGULAR CR CYLINDRICAL 
CCCRDINATES. 

4. MFTHOO OF SOLUTION - TC0DY2 IS BASED CN THE CONVENTICNAL FIMTt 
DIFFERENCE ANALOGS TC: THF LAGRANGIAN EQUATICNS CF MOTION. THE 
FINITE CIEFFPENCE TECHNIQUE IS AN APFPOXIMATF METHCC OF SOLVING 
THF NONLINEAR PARTIAL CIEEEkENTIAL EQUATICNS DESCRIBING TWO-DIMEN
SIONAL MOTION. THt DEGREE OF APPROXIMATION DEPENDS CN THE MESH 
SIZES, MESH SHAPE, AND ARTIFICIAL VISCOSITY CCEFFICIENTS WHICH APE 
USED. FOUR TYPES EF BCUNCAPY CONDITIONS APE CONSICEFED. THESE 
APE (1) A FREE SURFACE, (2) A SURFACE WITH AN APFLItC STRESS ACT
ING ON IT, (3) A SYMMtTRY PLANE, ANO (4) A PICIP NCN-SIICING 
BOUNDARY. 

RESTRICTIONS ON THE CCMniEXITY CF THt PROBLEM 
19 DIFFERENT MATERIALS PEP PPCPLEM 

MAXIMUM CF 

TYPICAL RUNNING TIMF 
PER HCUP. 

TU0DY2 CAN CALCULATE 3.3*10»»5 MESH CYCLES 

UNUSUAL FEATURES Cf- THF 
(1) INTERMEOIATF TA 

TIES COMPUTtO A 
BEEN COMPUTED. 
THESE VALUES AR 
TAPES. THIS AL 
COMPUTER MfMCHY 
CULATIONS. 

(2) A SLIDING INTER 
YIELDS A MCPE A 
MOTION OF TwO A 
THIS ALLOWS MOR 
MATERIAL IS INV 
USEP PEP PRUPLE 
FIFO AS ZERO, I 

PRCGRAM - TCCCY2 FtATUPES INCLUDE -
PF STORAGE IS USEP. THF VALLFS CF POOPEP-
RE WRITTEN ON THESE TAPES AFTfP THEY HAVt 
AFTER THE COMPUTATION HAS FkCCFtPtC AND 

E AGAIN REQUIRED, THEY APE READ FROM THESE 
LOWS VALUES TC PE SCORED OUTSIDE OF THE 
WHEN THEY ARE NOT PFING USED IN THt CAL-

FACE OPTION TS INCLUDED. THIS OPTICN 
CCURATE OESCRIPTICN CF THC PPCPLEM fc,HFN THE 
03ACFNT MESHES IS VERY DIFFERENT. FURTHER, 
C CCN'VENIENT ZCNINC WHEN MCRF THAN ONE 
OLVEC. EIGHT SLIDING INTERFACFS CAN PF 
M AND THE INTERFACE FRICTICN CAN PE SPECI-
NFINITE, OR E I M T E . 

RELATED ANO AUXILIARY F R O G P A M S -
FROM THE ALO-COSMIC CCLLECTICN. 
TOCPY. 

T00rY2 IS ALO-OCP TFANSFEPRED 
IT IS AN IMPROVED VERSION OF 

9. STATUS - ABSTRACT FIRST DISTPIBUTFO APPIL 1974. 
CDC36C0 VERSION SLPMITTEO FEBRUARY 1974. 

10. REFERENCES - L. D. BEFTHOLF ANO S. t. BFNZLEY, TCCEY II, A COM
PUTER PROGRAM FOR TwO-DI MENS ICNAL WAVE PROPAGATION, SG-RR-68-41, 
NOVEMBER 1968. 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

MACHINF REQUIREMENTS -

P R C G R A M M N G LANGUAGE USED 360J FORTRAN 

OPERATING SYSTEM OF MCNITOR UNDER WHICH PROGRAM is EXECUTEC -
SCOPE 6.2. 

ANY OTHER PPOGRAMMING OR OPERATING INFORMATION OP PtSTPICTICNS -

NAME ANC ESTABLISHMENT CE AUTHCRS -
L. D . BERTHOLE ANO S. E. BENZLEY 
SANCIA LABORATORIES 
P. 0. BOX 5800 
ALBUCLtPCUF, NEW MEXICO 87115 

MATFRIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (4036 CAPDS) 
SAMPLE PROBLEM (42 CAPCS) 
SAMPLE PkCBLEM OUTPLT (14 PAGES) 
REFERENCE REPORT 

CATEGORY - X 
KEYWORDS - 2-DIMENSIONAL, WAVE PROPAGATION, S T R E S S E S , H Y D P C -

DYNAMICS 
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1. NAME 00 DESIGNATION CF PPCGFAM - ETCT-2 

2. COMPUTER FOP WHICH PRCCRAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS OPEPAPLF - C0C7600 

3. DESCRIPTION OF PROBLEM OR FUNCTION - FTCT-3 PROCESSES BASIC 
NUCLEAR INFORMATION GIVEN IN THE ENPF/B FORMAT (REFFPFNCE 3) AND 
PPOCUCFS CATA DECKS F(R USE IN GENfRATICN CF K4TF, TFEPMCS, 
TEMPFST AND LASER LIPkAPItS. 

4. METHOP CF SOLUTION - fTOT-3 PERFORMS A STFA IGHT-FCFWARD GROUP 
AVERAGE USING AN INPUT WEIGHTING FUNCTION OR TAKES FCINT VALLFS 
OF THE MICRCSCOPIC DATA FRCM THE ENOF/B FILES. THF ERFIT-WIGNEP 
SINGLE-LEVEL AND MULTI-LEVEL FORMULAE ARF AVAILAPLE. THL FEICH-
MUOPE AND ADLEP-ADIEP FORMUIAE ARE MOT INCLUCED. 

5. PESTRICTICNS CN THf COMPlfXITY CF THF PROBLEM - IN ADDITION TC THF 
RESTRICTIONS CN THE ENDF/P DATA ITSELF, FTOT-3 HAS THE FCILUWING 
PtSTRIGTICNS: M A X I M A LF -

309 GROUPS OP POINTS 
500 RESOLVED RtSCNANCES 

ETOT-3 WILL PROCESS ENCE/B-III DATA. A PPEDIGESTEC FILE CALLEC 
THE UNIVERSAL SUPERGROUP SYSTEM (SEE ETOT-3 DOCUMENT) IS ALSC 
ACCEPTABLE. 

6. TYPICAL RUNNING TIME - ABOUT 5 SECONDS PEP ISOTOPE AFE RCQUIPED ON 
THF 7600 WITH ADOITICNAL TIME DEPENDENT CN THE NUMBER OF RESONANCE 
PAPAMETERS AND PESUNANCE ENERGY REGIONS. 

7. UNUSUAL FEATURES OF THE PRCGRAM -

8. RELATED AND AUXILIARY PROGRAMS - IN THE PRfCRAM, USE IS MACE OF 
THE GENERAL PURPOSE PROCESSOR ANO PFTPIEVAL SUBROUTINES (REFFRFNCE 
12) WPITTFN AT PRCOKHAVEN FCR HANCLING ENDF/B CATA FILES. THIS 
PPOGPAM IS RELATEO TO ETOG-3 (ACC ABSTRACT 53B) WHICH GENERATES 
FPITHERM4L CROSS SECTIONS. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED MAY 1974. 
CDC76JJ VERSION SUBMITTED FEBRUARY 1974. 

10. REFERENCES - M. PAYMUNO, SUPPLEMENT TO wCAP-7363, tTCT, 4 F0PTP4N-
IV PROGRAM TC PPOCtSS DATA FROM THE ENDF/B FILE TO THERMAL LIBRARY 
FCRMAT, WCAP-7363 (ENCF-146) SUPPLEMENT, NOVEMBER 1973. 

C. L. BEAPO AND R. A. DANNELS, ETOT, A FCRTRAN-IV 
PRCGRAM TO PROCESS DATA FROM THE ENCF/B FILE TC THERMAL LIBRARY 
FCPMAT, WCAP-7363 (ENDF-146), MARCH 1971. 

M. K. DRAKE, ED., OATA FORMATS ANO PROCEDURES FCR THE 
ENCF NFUTRON CROSS SECTION LIBRARY, BNL-50274 (ENOF-102I, VCL. 1, 
OCTOBER 1970. 

0. F. KUSNEP, P. A. DANNFLS AND S. KELLMAN, ETCG-1, A 
FORTRAN-IV PROGRAM TC PROCESS OATA FRCM THE ENDF/B FILE TC THE 
MUFT, GAM, ANO ANISN FORMATS, WCAP-3845-1 (ENDF-114), DECEMBER 
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10. REFERENCES ( C C N T I N U E O 
1969. 

M. RAYMUND, SUPPLEMENT TC WCAP-3845-1, ETCG-1, A 
FCPTRAN-IV PROGRAM TC PROCESS OATA FROM THE ENDF/B FILE TC THE 
MUFT, GAM ANO ANISN FORMATS, WCAP-3845-1 SUPPLEMENT, AUGUST 1973. 

G. G. PONCELET, L A S E R — A DEPLETION FPCGPAM FCP 
LATTICE CALCULATIONS BASED ON MUFT AND THERMOS, WCAP-6073, APRIL 
1966. 

H. AMSTEF ANC R. SUAREZ, THF CALCULATICN CF THERMAL 
CONSTANTS AVERAGED OVER A WIGNEP-WILK1NS FLUX SPECTRUM: DESCRIP
TION OF THE SOFOCATE CCDE, WAPD-TM-39, JANUARY 1957. 

R. H. SHUDDE AND J. DYEP , TEMPEST II, A NEUTRON 
THERMALIZATICN CODE, AMTD-111, JUNE 1962. 

H. J. AMSTEP AND J. B. CALLAGHAN, KATF-1, A PROGRAM 
FOR CALCULATING WIGNEP-WILKINS ANO MAXWELLIAN AVERAGED THERMAL 
CCNSTANTS ON THE PHILCC-2jOu, WAPD-TM-232, OCTOBER 1960. 

P. H. SHUCDE, PREPARATION OF SQUARE ROOT CF E SIGMA 
CROSS SECTICNS FOR THE TEMPEST DECIMAL LIBRARY, AMTC-115, NOVEMEER 
1961. 

H. C. HONECK, THERMCS--A THERMALIZATION TRANSPORT 
THEORY CODE FOR REACTCk LATTICE CALCULATIONS, BNL-5826, SEPTEMBER 
1961. 

0. OZEP, ED., DESCRIPTION OE THE ENCF/B PROCESSING 
CODES ANO RETRIEVAL SUBROUTINES, ENCF-llj, NATICNAL NEUTRON CPCSS 
SECTION CENTER, BROOKHAVEN NATIONAL LABORATORY, REVISED JUNE 1971. 

11. MACHINE REQUIREMENTS - CORE STORAGE REQUIRED BY THF PROGRAM, 
ASS0CIAT3D SYSTEM LIBRARY FUNCTIONS, ANC SCOPE 2.0 CPFRATING 
SYSTEM IS 50,330 LOCATIONS. THE PROGRAM USES ONE SCRATCH TAPE 
IN ADDITION TO THE LIEPARY TAPE AND STANDARD INPUT, OUTPUT ANO 
PUNCH UNITS. 

12. PROGRAMMING LANGUAGE LSED - ANSI STANDARD FORTRAN (ECPTPAN IV) 

13. PPEPATING SYSTEM OR MCNITOR UNDER WHICH PPCGRAM IS EXfCUTEC -
SCOPE 2.0. 

14. ANY OTHER PROGRAMMING CP OPERATING INFORMATICN OP RESTRICTIONS -
PLEASE NOTE THAT THE OkAPH OPTION IS NCT OPERATIONAL, ANC BINARY 
TAPE MODE HAS NOT BEEN TESTED ON THE CDC7603. 

15. NAME AND ESTABLISHMENT DF AUTHCRS -
C . L . B E A R D , P . A . D A N N E L S , AND M . P A Y M U N D 

W E S T I N G H C U S F E L E C T R I C C C P P O R A T I C N 

N U C L E A R E N E R G Y S Y S T F M S 

P . 0 . BOX 3 5 5 

PITTSBURGH, PENNSYLVANIA 15230 

16. MATEPIAl AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DECK (5842 CAR(iS) 
SAMPLE PRCBLEM (5 CARCS) 
CPC UPDATE SPUPCE DECK (5883 CARDS) 
REFEPENCE REPORTS, WCAP-7363'(FNDE-146) AND SUPPLEMENT TO 

WCAP-7363 (FNDE-146) 
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17. CATEGORY - E 
KEYWORDS - ENDF/B, CPOSS SECTIONS, LIBRARIES, KATE CCOES, THEFMOS 

CCDES, TEMPFST CODES, LASFP CODES 
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1. MAMF OP DESIGNATION CF PkCGPAM - ORPIQLE 

2. CCMPUTFP FOP WHIGH PROGRAM IS DESIGNED AND OTHERS UFCN WHICH 
IT IS OPFkAPLF - IBM36,. ,37^/195 

3 PFSCRIPTION CF PROBLEM OP FUNCTION - OPRIBLE IS A GPCUP CF 
PPCGPAMS USED TO PREDICT FLOW AND TEMPERATURE DISTRIBUTION FCP 
STEADY SINGIE-PHASE FLOW THRCUGH BUNDLES CF HEATED FEDS SEPARATED 
RY HELICAL WIRE-WPAP SPACERS. ANY C O M P I N A T I O N OF FLCW SUBCHANNELS 
CAN BF BLOCKEC AT THF INLET. TURBULENT INTERACTION, SWEEPING 
CPOSS FLOW CUE TO THE WIPE WRAP, AND TRANSVERSE THERMAL CCNCLCTION 
ARE CONSIDERED. THE ELEVEN CPRIBLF PROGRAMS IN THE fACKAGE ARE 
FOR THREE CUCT CONFIGUPAT ICNS CE 19-POD BUNDLES, AND FOR 37-, 91-, 
AND 217-ROD EUNDLES IN HEXAGONAL DUCTS. IN THREE VERSIONS, PER
IODIC CHANNEL AREA VARIATIONS DUE TC THE WIRE WRAPS MOVING THRCUGH 
CHANNELS AND THE POSSIBILITY OF THt ROD PUNDLE FCRMNG A HELIX IN 
THE DUCT ARE CONSIDERED. 

4. METHOD OE SOLUTION - AN APPROXIMATE RELATIONSHIP FCP PRESSURE-
DIVERSION CPCSS FLCW IN TERMS OF LOCAL AXIAL MASS VELOCITIES IS 
USED TO ELIMINATE PkESSUPE AS A VARIABLE; HFNCC THE COMPUTATIONAL 
PROCEDURE COFS NCT REQUIRE ITERATIVE TECHNIQUES. EACH FLCW CHAN
NEL IS ASSUMED TO BE DIVIDED INTO A FIXED NUMBER OF LENGTH INCRE
MENTS, DX. IF, FOR A GIVEN VALUE OF X, VALUES CF THE CHANNEL 
AXIAL MASS VELOCITY ANC TEMPERATURE ARE KNCWN, THF CROSS FLOWS AT 
X CAN BE CAICULATED ANC THEN THE AXIAL MASS VELCCITY ANO TEMPERA
TURE AT x+CX. SINCE THE INLET CONPITIONS ARE SPECIFIED, THE CON
DITIONS AT EACH SUCCESSIVE INCREMENT CAN BE CALCULATED UNTIL THE 
OUTLET IS REACHED. 

5. RESTRICTIONS ON THE CCMPLEXITY OF THE PPOBLEM - FOR EACH PPCGRAM, 
THE COMPONENT DIMENSIONS, FLOW PARAMETFPS, THERMAL PARAMETERS, 
ETC. MAY BE VARIED WITHIN REASONABLE LIMITS. A NEW FRCGRAM MUST 
BE WRITTEN IN ORDER TC STUDY THE EFFECT CE A DIFFERENT DUCT CFCSS-
SECTION SHAPE OR A DIFFERENT ROD ARRANGEMENT. 

6. TYPICAL RUNNING TIME - v.5 TC 2 MINUTES ARE REQUIRED. 

7. UNUSUAL FEATURES OF THE PROGRAM - AN APPROXIMATE RELATIONSHIP FOR 
PRESSURE-DIVERSION CRCSS FLCW IN TERMS OF LOCAL AXIAL MASS VELOC
ITIES IS USED TO ELIMINATE PRESSURE AS A VARIABLE; HENCE THE 
COMPUTATION DOES NOT REQUIRE ITERATIVE PROCEDURES-

8. RELATED AND AUXILIAkY PROGRAMS - C0BRA3C (ACC ABSTRACT 432 1 

9. STATUS - ABSTRAGT FIRST DISTRIBUTED MARCH 1975. 
IBM360 VERSICN SUBMITTED AUGUST 1974, SAMFLE PROBLEMS 

EXECUTED EY ACC ON IBM370/195, OECEMBER 1974. 

10. REFERENCES - J. L. WANTLANO, CRRIBLF - A SERIES CF CCMPUTER 
PROGRAMS FOP FLOW ANO TEMPERATURE DISTRIBUTION IN LMFBR FUEL ROD 
BUNDLES OF DIFFERENT SIZES AND CONFIGURATIONS, ORNL-TM-4384, 
MARCH 1974. 
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11. MACHINF REQUIREMENTS - NU SAMFLE PROBLEM REOUIPEC MCFf THAN 
120K BYTES DURING EXECUTICN. THE THREE P P C G P A M S FCP 217-POC 
BUNDLES REQUIRED 400K BYTES FOR CO M P I L A T I O N . 

1 2 . 

1 3 . 

PROGRAMMING LANGUAGE LSED FORTRAN IV 

OPERATING SYSTFM Ck M C M T C P UNDER WHICH PROGRAM IS EXECUTFC 
ClS/360,370. 

14. ANY CITHER PRCGRAMMING CK CPFRATING INFORMATION OF RESTPICTICNS -

15. NAME ANC ESTABLISHMENT OF AUTHOR -
J. L. WANTI AND 
HOLIFIELD NATIONAL lApOPATOPY 
P. 0. BOX Y 
CAK PIPGE, TENNESSEF 37830 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TP4NSMITT4L 
SOURCE CECKS (4719 CAPCS) 
SAMPLE PPOPLFMS (181 CARDS) 
SAMPLE PRCBLEM OUTPUT (4.. SELECTED PAGES ANo 1 M C R O F I C H t ) 
REFERENCE REPORT 

17. CATEGORY 
KEYWORDS TEMPERATURE 0 ISTPI PUT I ON , FLOW 01STRIPUTILN, FLOW 

PLOCKAGE, LMFBP RFACTOPS 
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1. NAME CR DES I G N A T I C N CF PPCGRAM - LATIN SC 

2. COMPUTER FCP WHICH PRCGRAM IS D E S I G N F O ANP O T H E R S LFCN WHICH 
IT IS OPERAPLE - IBM360/50 

3. PESCRIPTICN CF PPOBLEM OP FUNC T I O N - LATIN SC IS USEC FOP THE STA
TISTICAL ANALYSIS DF LATA G E N E R A T E D FROM AN N X N LATIN SQUARE 
EXPERIMENTAL DESIGN. THE PROGRAM O U T P U T INCLUDES AN ANALYSIS CE 
VARIANCE TABLE FOR TESTING THE S I G N I F I C A N C E OF THE ROW, COLUMN ANO 
TREATMENT MAIN E F F E C T S . THE ANALYSIS OF VARIANCE TABLE ALSO 
INCLUDES I N E C M A T I O N FOR TESTING THE LINEAR ANC HIGHtP ORDER 
C L P V I L I N E A P C O M P O N E N T S FOP EACH MAIN E F F E C T . A SUB R O U T I N E IS PPD-
VIDED FCR PERFORMING DUNCAN'S NEW M U L T I P L E RANGE TEST FOR MAKING 
ALL PAIR-WISE GOMPAPISONiS AMONG THE EACTCR LEVEL MEAN V A L U E S . 

4. METHOP CF SOLUTION - LATIN SC EMPLOYS THE STANDARD METHOD CE 
ANALYSIS OE VARIANCE IN C A L C U L A T I N G THE VARIOUS SUMS OE SQUARES, 
OEGPFES OE FRFEDOM, AND MEAN SQUARES FOR THE AN A L Y S I S OF VARIANCE 
TABIC (SEE PFFERENCE P I . THt PA R T I T I O N I N G CF THE MAIN EFFECTS 
INTO LINEAR ANC HIGHER ORDER CURVILINEAR C O M P C N E N T S IS ACCOM
PLISHED BY THE USE OF CkTHCGONAL POLYNOMIAL C C E F F I C I E N T S . THE 
COMPARISONS AMONG MEAN VALUES IS PERFORMED BY THE METHOD CF OAVIO 
B. DUNCAN (SFF REFERENCE 2 ) . 

5. PESTRICTICNS ON THE CCM P L E X I T Y CF THE PROBLFM - THE FPCGPAM IS 
CFSIGNFC TU HANDLE LATIN SCU4PES OF SIZE 3 X 3, 4 X 4, ..., 10 X 
10. AN RRRCP MESSAGE WILL RESULT IF THIS R'^STPICTICN IS VIOLATED. 

6. TYPICAL RUNNING TIME - FXFCLTION OF THREE SAMPLE LATIN SCLARE 
PFCBLFMS OE SIZE 3 X 3 , 4 X 4 , ANC 5 X 5 PEOUIRFS APPFOXIMATELY 
? M I N U T F S . 

7. UNUSUAL FEATURES OF TEF PPCGRAM -

8. RFLATEP AND AUXIIIAFY PROGRAMS -

9. STATUS - APSTRACT HIPST D I S T R I B U T E D FEBRUARY 1 = 7 5 . 
IPM36J V E P S K N SUBMITTFO JANUARY 1975, SAMFLE PRCPLEM 

EXECUTFC EY A C C . 

10. REFERENCES - ANTHONY D . G R A N D I L L O , ANALYSIS OF VARIANCE OE AN 
M X N LATIN SQOARE, WITH A SUBRCUTINF FOR D U N C A N ' S NEW MULTIPLF 
RANGE TEST, MONSANTO RCSFARCH C C R P O R A T I C N . 

P. P. DUNCAN, MULTIPLF RANGE ANP MULTIPLE E TE S T S , 
BIOMETRICS, V O L . 1 1 , P F . 1 - 4 2 , MARCH 1 955. 

J. I. J4FCH, THF LATIN S Q U A R E . JOURNAL OF QUALITY 
TECHNCICGY. VOI.l, P P . 2 4 2 - 2 5 5 , OCTOBER 1 = 6 9 . 

<"•• A. BENNETT AND N. L. FRAN K L I N , STATISTICAL ANALY
SIS IN CHEMISTRY AND THc CHEMICAL INDUSTFY, JOHN WILEY AND SUNS. 
INC., NtW YORK, N. Y., 1961. 

•.v„^D,„r.T. °' "•• '^*^'^' ''^^ DESIGN AND ANALYSIS OF INDUSTRIAL 
fcXP.RIMfNTS, HAFNER PUBLISHING C O M P A N Y , NEW YORK, 1 9 5 6 . 
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10. RFFERENCES (CONTINUED) 
A. J. DUNCAN, QUALITY CCNTRCL AND INCLSTPIAl STATIS

TICS, RICHARD 0. EPWIN, INC., HCMEWOCC, ILLINCIS, 1960. 
C. P. HICKS, FUNDAMENTAL CONCEPTS IN THF DESIGN CF 

EXPERIMENTS, HOLT ANC RINEHART, ANO WINSTON, INC., 1964, 
N. L. JOHNSON AND F. C. LEONE, STATISTICS ANL EXPERI

MENTAL CESIGN IN ENGINEERING ANC THE PHYSICAL SCIENCES, VOLS. I 
ANO II, JOHN WILEY AND SONS, NEW YCPK, N. Y., 1964. 

H. L. HAPTEP, ORDER STATISTICS AND THEIR USE IN TEST
ING AND ESTIMATION, VCL.l, AEROSPACE RESEARCH 1APOPATCRItS, U. S. 
ATR FORCE, 1969. 

11. MACHINE REQUIREMENTS - 25K MEMORY 

12. PPCGPAMMING LANGUAGt USED - FCRTRAN IV 

13. OPERATING SYSTEM OP MCNITCR UNDER WHICH PROGRAM IS FXFCUTtC -
DCS/36 ). 

14. ANY OTHER P P C G P A M M ] M G OR CRERATING INFORMATION OR RESTRICTIONS -

15. NAME ANO ESTABLISHMENT OF AUTHORS -
A. D. GRANDILLO AND T. C. BISHOP 
MONSANTO RESEARCH CCRPCRATICN 
MOUND LABCPATORY 
MIAMISBUPG, OHIO 45342 

16. MATERIAL AVAILABLE -
S O U R C E D E C K ( 3 7 2 C A P D S ) 

O B J E C T D E C K ( 1 7 1 C A R i ) S ) 

S A M F L E P R O B L E M ( 6 2 C A R D S ) 

C O N i T P O L I N F O R M A T I O N ( J C L 1 4 C A P D S ) 

R E F E R E N C F R F ' ^ C P T , M O N S A N T O R C S E A E C H C C R V C R A T I C N C r C U M E E i T 

17. OATFGORY - P 
KEYWORDS - ANALYSIS CF VARIANCE, STATISTICS, LATIN SCUAkt 
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1. 

2 . 

3 . 

NAME PP DESIGNATION CF PROGRAM - R A F E L E - A N C 

10. 

11. 

12. 

COMPUTRR EOF WHICH PRCCRAM IS DESIGNED AND OTHEFS LPCN WHICH 
IT IS OPFRAI'LF - I BM36 C/7 5 , 370/1 95 

DESCRIPTION CF PROBLEM Ok FUNCTION - RAFFLE IS A THPEE-01MFNSICNAL 
GENERAL-PURPOSE MONTF CARLC PROGRAM FOR THE SOLUTICN OE STATIC 
NEUTPOM TRANSPORT PROBLEMS. EITHER FISSION SOURCE ITERATION OR 
EXTERNAL SOURCE PROBIEMS CAN BE S O L V E D . REACTION PATES ANC FLUXES 
OR CFLL-AVERAGED PO AND PI TRANSFER MATRICES CAN BE OBTAINED FCP 
UP TO 100 INPUT ENERGY G R O U P S . MULTIPLICATION F A C T O R S , LIFETIMES, 
GENFRATION TIMES, ANC PROBABLE ERRORS ARF ALSO C D M P L T f U . GROUP-
Wisr CURRENTS EPQM ANY PtCION TO ADJACENT REGIONS CAN EE CCMPuTtD. 

METHOD CF SCIUTION - A MONTF CARLO METHOD IS USED WITH OPTIONS CF 
PATH TYPE, PAY TYPE, OR KFNC, SCORING T E C H N I Q U E S . STANDARD BIASING 
TECHNIQUES INCLUDING WEIGHT, REDUCTION, NEUTRCN SPLITTING, ANC 
RUSSIAN ROULETTE ARE AVAILABLE. 

RESTPICTICNS ON THE CCMPLEXITY CF THF PROBLEM - MAXIMA OF -
100 ENERGY GROUPS FOR EDITING 
2 JO SURFACES 
400 REGICNS 

TYPICAL RUNNING TIME - RUNNING TIME IS VERY PROPLEM DEPENDENT, BUT 
OFTEN 1 TC 2 HOURS APE REQUIRED ON AN I B M 3 6 3 / 7 5 . THE SAMPLE PROP
LEM REQUIRES 1 MINUTE WHEN PUNNING CN AN IRM370/195 LSING THE LCAC 
MODULE. 

UNUSUAL FEATURES OF THE PROGRAM - FEATURES INCLUDE THF CCMEINEC 
USE OF MULTIGROUP ANC POINTWISE GROSS SECTIONS, CPTICNAL LSE OE 
MULTIGROUP THERMAL CPCSS SECTIONS, ANC THE SCLUTICN CF EXTERNAL 
SOURCE PRCRLEMS. 

RELATED AND AUXILIAkY PROGRAMS - THE INCITE PRCGPAM (ACC ABSTRACT 
565) CAN PF USED TO PREPARE THE MULTIGROUP THERMAL LIBRARIES USED 
RY RAFFLE. 

STATUS - ARSTRACT FIRST DISTRIHUTEC CECEMPER 1 9 7 4 . 
IBM36C VERSICN SUBMITTED OCTOBER 1974, SAMPLE PRCBLEM 

EXECUTFC PY A C C . 

REFERENCES - W. E. VESELY, F. J. WHEELER, ANO R. S- MARSDEN, THE 
RAFFLE GENERAL PURPOSE MONTE CARLO CCCE, A N C R - 1 0 2 2 , APRIL 1973. 

RAFFLE NCTES, AEROJET MEMCRANCUM, OCTOBER 1974, 
REVISED BY ACC. 

MACHINE REOUIPEMENTS - 57uK PYTES CF CORE 

PROGRAMMING LANGUAGES USEC - FORTRAN IV AND ASSEMBLY LANGUAGE 
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J 4 / 7 5 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

O P E F A T I N G S Y S T E M CR M C M T C P U N D E R W H K H P R O G R A M I S " ^ X F C U T E D -

0 5 / 3 6 3 , 3 7 0 . 

A N Y O T H F R P P C G P A M M I N C CF C P f R A T I N G I N F O R M A T I O N CP R E S T P I C T I C N S -

fJAME A N C E S T A B L I S H M E N T OF A U T H O R S -

W . E . V E S E L Y * , F . J . W H C E L E R , A f D P . S . M A R S D E N 

A E R O J E T N U C L E A R C O M P A N Y 

P . 0 . BOX 1 P 4 5 

IDAHO F A L L S , IDAHO 83401 

* NCW AT THf NATIONAL PECULATORY CCMMISSICN 

MATERIAL AVAILABLE - MAGNETIC TAPE T F A N S M I T T A L 
SOUPCF DECK (12,966 C A R D S ) 
2314 LOAD MODULE (301 PIOCKS) 
SAMPLE PPOBLEM (llj CAPDSI 
SAMPLE PRCBLRM OUTPUT (16 PAGES) 
CCNTROL INFORMATION (JCL 72 CARDS) 
IIPPARIES (FAST 4268 C A P O S , THERMAL 784 CARCS, MASTER FAST 53l(. 

C A R D S ) 
PEHFPENCE REPORT ANC MEMCRANDUM 

CATEGORY - C 
KEYWORDS - MONTE CAkLC M E T H O D , TRANSPORT THtCPY, REACTIVITY, FIUX 

O I S T R I R U T I C N , REACTION P A T F S , INCITF CODES 
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1. 

2. 

3. 

4. 

1 J. 

11. 

12. 

NAME QR DESIGNATION CE PROGRAM - MMM3 

COMPUTER FOR WHICH PPCGP4M IS C E S I C N t P AND C T H E R S LFCN WHICH 
IT IS OPERABLE - IBM36.; 

DESCRIPTION CF PPOBLEM OR FUNCTION - MMM3 C O M P U T E S THE EIGENVALUES 
(FREQUENCIES) AND E I G E N V E C T O R S (NORMAL M O D E S ) ECP A S E M I - R I G I D 
MOLECULE, ANC C O M P U T E S THt TRANSFORMATION MATRIX FOR EXPRESSING 
THE CARTESIAN D I S P L A C E M E N T S OE THE ATOMS IN TERMS CF THE NORMAL 
C O O R D I N A T E S . COMPUTATION CF THE E F F E C T I V E ATOMIC MASSES AND MEAN-
SQUARED AMPLITUDES OF VIBRATION FCR USE IN SLOW N E U T R O N SCATTERING 
CALCULATIONS IS INCLUDED AS W E L L . 

METHOD OF SCLUTION - THE FPCCEDURE C E N T E R S AROUND THE MANIPULA
TION OF MATRICES; 11 THE FORCE C O N S T A N T M A T R I X , 2) THE TRANSEOkMA-
TION MATRIX WHICH D E S C R I B E S CHANGES IN BOND ANGLES AND D I S T A N C E S , 
AND 3) THE E.EW COOPOINATt MATRIX. IN F O R M U L A T I N G A PROBLEM FOP 
SCLUTICN, THE GROUP VIBRATION METHOD IS U S E D , I. E . A MOLECULE IS 
DIVIDED INTO GROUPS Cf ATOMS WITH EACH ATOM IN ONE AND CNLY ONF 
GPOUP, AND THE MOTION CE EACH ATOM IS D E S C P I P E D AS THF SUM CF 
0 I S P L 4 C F M E N : T S WITHIN A GROUP (INTRAGRCUP M O T I O N S ) , TCGFTHEP WITH 
TEANSLATIPNAL AND FOTATICNAL MOTIONS UF THF G R O U P S C O N S I D E R E D AS 
RIGID UNITS (SKELETAL M O T I O N S ) . 

RESTRICTIONS CN THE C C N P L E X I T Y OF THE PROPLEM - M A T R I C E S WITH 
DIMENSIONS UF TO 55 X 55 ARE A C C E P T A B L E . 

TYPICAl RUNNING TIME - 3 SECONDS ARF REQUIRED TO EXECUTE THE SAM-
PIP PROPLEM. 

UE'USUAL FEATURES CF THF PROGRAM - THE GROUP VIBRATION A P P R O A C H 
SYSTEMATIZES ANP SIMPLIFIES PREPARATION CF THF INPUT D A T A . 

RELATED AND AUXILIARY FRCGRAMS -

STATUS - AESTRACT FIRST D I S T R I B U T E D JUNE 1 9 7 4 . 
IPM260 VERSION SUPMITTfC ".PPIL 1974, SAMPLE PROPLEM 

EXFCUTEC RY ACC JUNE 1 9 7 4 . 

PtFEPENCES - D. H. S P t A S , MATRIX ROUTINE FCP C A L C U L A T I N G NORMAL 
MCPCS, EREOOENCIES, ANl: ATOM D I S P L A C E M E N T S IN M O L E C U L E S , AEROJET 
NUCLEAR COMPANY PROGRAM O E S C R I P T I C N N C . P 0 3 3 2 3 , AUCLST 19<.4. 

H. L. M C M U R R Y , A S I M P L I F I E D GROUP V I B R A T I O N METHOD 
FOR CALCULATING NORMAL VIPRATIONS OE lARCE M C L E C U L t S , 
SFFCTROCHIMICA ACTA, VCL. 2 1 , PP. 2 0 9 1 - 2 1 0 3 . 1965. 

H. L. MCML;kPY AND P. S P E A S , V I B R A T I O N A L A N A L Y S I S CF 
PROPANE ANP ITS SYMMFTRICAL DEUTERIUM S U P S T I T U T E C ISOMERS, 
SPCCTROCHIMICA ACTA, VCL. 21, PP. 2 1 0 5 - 2 1 1 7 , 1965. 

MACHINE RECUIRFMENTS - 30CK BYTFS OF MEMORY 

PPOGRAMMING lANGUAGf(S) USED - FCRTRAN IV 
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13. OPERATING SYSTEM OP MONITOR UNDER WHICH PROGRAM IS EXECUTED 
0S/36J. 

14. ANY OTHER PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTIONS -
IF A DEGENERACY EXISTS, THE EIGFNVALLFS APF CALCULATED CCRRFCTLY, 
BIT THE EIGENVFCTOkS MAY BE WRONG UNLESS SPECIAL PRECAUTIONS APE 
EMPLOYED IN FORMULATING THF PROBLEM. THE PROCECURE TO Bt FOLLCWEO 
IN SUCH CASES IS GIVEN IN THE PROGRAM INSTRUCTIONS. 

15. NAME ANC ESTABLISHMENT OF AUTHORS -
H. L. MCMLFRY AND D. H. SPEAS 
AERCJET NUCLEAR CCMFANY 
55j SECOND STREET 
ICAHC FALLS, IDAHO 83431 

16. MATEPIAl AVAILABLE -
SOURCE D'=CK (527 CAPDS) 
SAMPLE PPCPLEM (256 CAPCS) 
SAMPLE PROBLEM OUTPUT (22 PAGES) 
PtFEPENCt DOCUMENTS 

17. CATEGORY - W 
KEYWORDS - FIGENSYSTEMS, COORDINATE ANALYSES, 

NEUTRON SCATTERING 
MOLECULES, SLCW 



1184 

ACC APSTRACT 633 02/75 

1. NAMF OR DESIGNATICN CF PPCGPA" - LUS ALAMOS SUBROUTINE LIBRARY 

2. CCMPUTEF FOR WHICH PPCOFAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS OPEPABLE - CDC6600 

3. DESCRIPTION CF PROBLEM OR FUNCTION - LOS ALAMOS SUBRCUTIMF LIBRARY 
IS A SUBSET OE THE CCC66j.. SUBROUTINE LIPFAFY OF LCS ALAMOS SCIEN
TIFIC LA'BCPATOPY. THIS SUBSET INCLUDES IIPRARY CATEGORIES A-W: 
lOENTIFICATICN OESCFIPTION 
AIOIA CCM UNPAK UNPACK A FLOATING PCINT NUMPEP 
A102A COM lUNPK UNPACK A FLOATING PCINT N U M R E R 
A2J2A E4 DCAOS ABSCLUTE VALUE CF P.P. COMPLEX NUMBER 
A233A COM CABS M A G M T L O C OF A CCMPLEX NUMBER 
hlOAA CCM ATAN ARCTANCtNT CE X CP OF Y/X 
B106A COM SINCOS SINE OR COSINE FOR ARC. IN PAC. £ FEG. 
B107A F4 TAN FL. PT. TANGENT CR COTANGENT FOUTINfc 
P1L.8A CCM ASIN ARCSINE OR ARCCCSINE 
B109A COM CSIN SINE CR COSINE CF A COMPLEX NUMBER 
B203A COM SINH HYPERBOLIC SINE £ COSINE 
B2(,4A COM TANH HYPEPBCLIC TANGENT 
B3C6A CCM EXP EXPONENTIAL FUNCTION E*»X 
B307A CCM CLOG COMPLEX NATURAL LOG 
B310A COM CEXP NATURAL EXPONENTIAL OF A COMFLtX NUMBER 
R313A COM CBAIEX EVAL. CX**N WHERE DX IS D.P. £ N IS INT. 
B4P7A CCM CUBRT CUBE ROOT ECFTRAN IV SINGLE FRECISICN 
B4CeA CCM SORT SQUARE ROOT 
B409A COM CSORT COMPLEX SQUARE ROOT OF A COMPLEX NUMBER 
C3o2A F4 GAMMA INCOMPLETE GAMMA FUNCTICN 
C304A F4 ELLI COMPLETE £ INCOMPLETE ELLIPTIC INTEGRALS 
C309A F4 Fl EXPONENTIAL INTEGRAL E K X ) 
C310A H4 ERF ERROR FUNCTION 
C325A F4 GAMl GAMMA FUNCTICN 
C326A F4 LNGAM CMPIX NAT. LCG CF GAMMA FN. WITH CMPLX ARG. 
C327A F4 BASF BESSFL FUNCTIONS FOR LARGE PEAL ARGUMENTS 
C328A F4 BJYIK BESSEL E N S . FCR REAL ORDER £ ARGUMENT 
D3C1A F4 TBPSDN TRUNCATED BUNEMAN PCISSON SCLVER 
F102A F4 SPLIDI SPLINE INTERPOLATION-COEFFICIENT EVAL. 
E103A F4 SPL1D2 SPLINE INTtRPOLATION-FUNCTI 0N EVALUATION 
E104A F4 SPL2D1 2-D BI-OUBIC SPLINE INTERF.-CGEEF. CALC. 
F105A E4 SPL2D2 2-D BI-CUBIC SPLINE INTERF.-FUNCT. EVAL. 
E106A F4 AKNINT INTEPPCLAT ICN BY AITKENS REPEATED PRCCESS 
F107A F4 SPL203 SPLINE INTERP. FN. TC BE LSED WITH E105A 
F203A F4 SMOOTH LEAST-SQUARE SPLINE APPROXIMATION 
E208A F4 PETS ORTHOGONAL POLYNOMIAL LEAST SQUARES 
F115A F4 MAXV VECTOR MAX., MIN., MAX. A P S . CP MIN. ABS. 
F116A F4 MAXM MATRIX MAX., MIN., MAX. APS., MIN. ABS. 
F119A F4 MATTRS MATRIX TRANSPOSE IN PLACE 
F120A F4 MATMOV MATRIX MOVE 
F121A F4 MATTRA MATRIX MOVE £ TRANSPCSE 
F122A F4 MATMPY MATRIX MULTIPLY ROUTINE 
F123A F4 MTMPY MATRIX TRANSPCSE MULTIPLY ROUTINE 
F124A COM DOTPRO INNER PRODUCT CF TWC VECTORS (DOT PRODUCT) 
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DFSCF 

Fl 2RA 

F132A 

F133A 

F134A 

H135A 

HI 36A 

Fl 37A 

F129A 

F2224 

F223A 

F224A 

F225A 

F226A 

F227A 

F2284 

F229A 

F230A 

F4044 

F40 5A 

F409A 

F410A 

F411A 

F413A 

F414A 

r415A 

H416A 

F417A 

F418A 

F419A 

G601A 

G602A 

G6.3A 

G604A 

I401A 

J5U6A 

J510A 

J5164 

J517A 

J518A 

J520A 

J 5 2 1 4 

J522A 

J523A 

J524A 

J5264 

J527A 

J528A 

J52°A 

J53uA 

J533A 

J535A 

J540A 

IPTICN 

F4 

F4 

CCM 

F4 

F4 

r4 

F4 

CCM 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

P4 

F4 

F4 

F4 

COM 

F4 

F4 

F4 

F4 

COM 

COM 

F4 

E4 

F4 

F4 

F4 

CCM 

F4 

COM 

CCM 

CCM 

COM 

COM 

POM 

COM 

CCM 

F4 

F4 

COM 

F4 

F4 

F4 

F4 

F4 

CF PROBLEM 

MGS 

MATIf.V 

VRCSUM 

FCMATPY 

ECMTPPY 

C C T P P C 

CATINV 

4PDVEC 

SMEVAL 

SMHHTR 

SMfVEV 

PPOOEIH 

HMEVAL 

HMHHTP 

HMFVEV 

PPOHHH 

BISECT 

LSS 

Gl SS 

MATFAC 

LSSIT 

BANMAT 

A B T D S S 

SPEPISS 

ECSCLSS 

CATFAC 

G L S I T 

E A C T T C 

SOLTDM 

SPCTRL 

ACFCN 

WlNPCW 

PWPSPCT 

LOAD 

AOV 

ASCI 

PLT 

DRV 

GXA 

TSP 

TCP 

TSPV 

FFAME 

STB 

CONVRT 

TOR 

CGA 

DLNLN 

O L N L G 

SLLIN 

SBLIN 

SBLOG 

OP FU 

MOD IF 

MATP I 
VECTO 

ECS M 

tCS M 

INNER 

COMPL 

VECTO 

EICFN 

TRIDI 

E ICEN 

CPLTF 

t I G E N 

T P I O I 

t I G E N 

C P U T E 

C P L T F 

L I N E A 

G E N E R 

L I N . 

I T F R A 

B A N D 

S Y M M . 

S Y M M t 

E C S G 

C O M P L 

S O L N 

LU DE 

SOLVE 

SPECT 

AUTOC 

LAC-W 

POWEF 

LOAD 

ACVAN 

AUTCM 

PLOT 

DRAW 

GtNEP 

TYPE 

TYPE 

TYPE 

OPAW 

STORE 

CONVE 

TEST 

OEFIN 

DRAW 

DRAW 

SCALE 

SCALE 

SCALE 

NOTION 

lED GRA 

X INVER 

P ADD IT 

ATRIX M 

ATRIX T 

PRODUC 

EX MATP 

R AUDIT 

VALUE R 

AGONAL I 

VAL/EIG 

TR ANSF 

VALUE R 

AGONAL I 

VAL/EIG 

TRANSF 

SUBSET 

P SYSTE 

AL LINE 

SYST. S 

TIVE SO 

MTRX FA 

CONSTA 

TRIG Pt 

ENEPAl 

EX LINE 

OF CMPL 

C O M P . 0 

D I A G . 

RAL ANA 

OVAk I AN 

INOOW G 

SPFCTR 

PORTRAN 

GE FILM 

ATIU Gk 

A PCINT 

VECTOR 

4T£ X 0 

SPECIFI 

CURRENT 

SPECIFI 

FRAME 

WORD I 

RT TO 4 

CCCROIN 

E GRAPH 

LINEAR-

CCM8INA 

LEFT S 

TCP CR 

ANY BO 

(CCNT 

M-SCH 

SE 

ICN 

ULTIP 

P ANSP 

T OF 

IX IN 

ICN 

OLTIN 

ZE RE 

DNVEC 

c RM T 

OUT IN 

ZE CC 

ENVEC 

ORM T 

OF E 

M SCL 

AR SY 

OIVER 

lUTIO 

CTOR I 

NT TR 

R lODI 

L INFA 

Ak SY 

X L I N 

F D I A 

C C M I N 

L Y S I S 

C E / A O 

E N E R A 

(.If CC 

IV F 

I N U F O 

MIDT C R T H O G C N A L I Z A T I C N 

LY 

OSE MULTIPLY 

TWC COMPLEX VECTORS 
VERSION 

F — 

AL 

RC 

0 T 

F — 

MFL 

PC 

0 T 

IGE 

VER 

STF 

f, 

N C 

ZAT 

ICI 

C L 

R S 

STE 

. S 

G. 

ANT 

CE 

TOG 

TC* 

MRU 

CF M 

REAL SYMMtTFIC MATRIX 

SYMMETRIC MATRIX 

U T . HCR RfAL SYMM. MTkX 

R I D I A G . A SYMM. MATRIX 

CMPLX H F F M T I A N MTFX 

EX HFPMITIAN MATRIX 

U T . FOR HEPMITIAN MTRX 

R I D I A G . HEPMITIAN MTRX 

NVALS CF TFIDIAC. MTRX 

M SOLVER 

MTRX E A C T C R I Z A T I L N ( L U ) 

F LINEAR SYSTFMS 

ICN £ LIN. SYST. SCIVER 

AG. LINEAR SYST. SOLVER 

I N F A R S Y S T E M S C L V F P 

Y S T E M S C L V E R 

M S O L V E R 

Y S T . BY I T E R A T I V E P F N M T 

D O M . T R I C I A G . M A T R I X 

T R I O I A G . L I N E A R S Y S T F M 

T I M E S E R I E S 
O R P E L A T I O N F U N C T I O N 

T A T I C N 
AT F R E E I N P U T 

A P H S C A L I N G 

R Y A X I S 
C P C I N T 

P C I N T 

EO P C I N T V E R T I C A L L Y 

N B U F F E R 

0 2 0 C O O R D I N A T E 

A T E F C R R A N G E 

A R E A 

L I N E A R G R I D 

T I O N CF L I N E A R £ L C G G R I D S 

ICE L I N E A R L Y 

B O T T O M CF G R A P H L I N E A R L Y 

L N D A R Y CE G R A P H L C G A R I T H M I C A L L Y 
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DESCPI 
J541A 
J542A 
J562A 
J565A 
J567A 
J569A 
J592A 
K2.3A 
K204A 
MIOIA 
Ml 17A 
MllBA 
M119A 
M401A 
M403A 
N1-, 3A 
0408A 
0409A 
W113A 

PTICN C 
F4 
COM 
F4 
COM 
F4 
F4 
F4,C0M 
CCM 
COM 
F4 
F4 
F4 
F4,CCM 
CCM 
CCM 
F4 
CCM 
F4 
CCM 

F PRCBLEM OP FUNCTICN (CCNTINUEO) 
PIOT PLOT N POINTS 
WLCH WRITE LARGE CHARACTERS HCRIZCNT. OP VERT. 
PLOJB STANDARDIZED PLOT ON FILM 
BS4323 DOLELF BUFFER FILM OUTPUT 
DLCH DRAW LARGE CHARACTERS 
COLOR COLOR 
PICTURE PICT-PERSPEC PLOTS, HICN LINES REMVD, COLOR 
ECR FCP READS ONF WORD FRCM ECS 
ECW tow WRITES ONE WORC TO ECS 
SORTl tXTENPED SORT ROUTINE 
S0PT2 TWC LEVEL EXTENDED SORT ROUTINE 
SEARCH RAPID SEARCH OE A FLOATING POINT TABLE 
ESEAPCH BINARY SEARCH THROUGH EXTENCEC CORE STORAGE 
SHIFT SHIFT WORD W/O ZEPC END AROLNC OR SIGN EXT. 
PUTFTCH RUTS f. FETCHES CHAFACTERS 
LABRT LOS ALAMOS ABOPTEP £ MESSAGE PRINTER 
RWPRU RtAC/WPITF BINARY PRU (PHYSICAI RECCPC) 
FCSBUEO DATA TRANSFER FPCM ECS TO FILE £ VICE VERSA 
OPEN OPEN £ CLOSE FILES 

4. METHOP OF SCIUTION -

5. RESTRICTIONS CN THE CCM'LFXITY CF THE PROBLEM -

6. TYPICAL RU^^ ING TIME -

7. UNUSUAL FEATURES OF THE PRCGPAM _ 

6. PELATPP ANC AUXILIARY PROGRAMS - THIS PACKAGE INCLUDES REVISIONS 
AND LATER VERSIONS OE ROUTINES INCLUDED IN THE ALO-CCSMIC COLLFC-
TICN. 

9. STATUS - ABSTRACT HIRST DISTRIBUTED MAY 1974. 
CPC66''.;. VEFSICN SUBMITTED AUGUST 1973, PEFLACED BY 

VERSION H MARCH 1975. 

1 J. REFERENCES - LOS ALAMCS SCIENTIFIC LAPORATCRY FPOGFANMEk'S INECR
MATION MANUAL, VOLUME 2, PROGRAM LIBRARY ABSTRACTS AND USAGE. 
FFPRUARY 1972. WITH REVISIONS THROUGH SEPTEMBER 1974. 

1 1 . M A C H I N E R E C U I R F M E N T S -

1 2 . P R O G R A M M I N G L A N G U A G E S U S E D - F O R T P A N I V A N D O O M P A S S E A C H I N D I C A T F D 

BY F 4 AND CCM I N THC I C E N T I F I C A T I ON G I V F N I N I T E M 3 A B O V E . 

1 3 . O P E R A T I N G S Y S T f M CP M C N I T C R U N O F R W H I C H P R O G R A M i s E X E C U T E D -
S C O P F 3 . 1 . 

1 4 . ANY O T H E R P F O G R A M M I N G CP O P E R A T I N G I N F C R M A T I C N CR R E S T R I C T I O N S -

R O U T I N E M 4 . ^ I A I S C U R R E N T L Y B F I N G R F V I S t O . I T I S N C T I N C L U D L D I N 

T H I S P A C K A G E BUT W I L L DE A V A I L A B L E A T A L A T E R D A T E . 



ACC AESTRACT 6 3 3 

1187 

0 3 / 7 5 

15. NAME ANC ESTABLISHMENT OF AUTHCR -
CONTACT ANN SOLEM 

GFOUF C-4 
LOS ALAMCS SCIENTIFIC LAPORATCRY 
P. C . BOX 1663 
LOS ALAMOS. NtW MEXICO 87544 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE C'tCKS (10.139 CARCS) 
SUBROUTINE ntSGPIFTIONS 

17. CATEGORY 
KFYWORPS FLCATING-Pt INT ARITHMETIC, FLEMFNTARY FLNCTIONIS, 

SPECIAL F U N C T I C N S , POLYNOMIALS, INTFRFOlATICN, 
MATPICFS, SIMULTANEOUS LINEAR ECUATIONS, EIGENSYSTEMS, 
G R A P H S , INPUT DATA, OUTPUT DATA, UTILITY FCUTINtS 
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NAME OK DESIGNATION CE PPCGRAM PEBUS2 

CCMPIJTER EOF WHICH PkOCRAM IS DtSIGNED ANC OTHERS LFCN WHICH 
IT IS OPERABLE - I B M 3 f , , 3 7 L / 1 9 5 

DESCRIPTION CF PROBLEM OP FUNCTION - REBUS WAS OEVELCPED TC PEP-
FORM F O E L C Y C L E ANALYSIS CF LMFBP R E A C T O R S . GIVEN CNE CP MORE 
SPECIFIED FUFL SUPPLIES FPCM OUTSIDE THE SYSTEM, WITH OR WITHCUT 
FUEL RECYCLE, REBUS2 COMPUTES THE EQUILIBRIUM OPERATING OCNPITIONS 
OF A FAST REACTOR WITH OR WITHOUT BURN TIME ADJUSTMENT TC A GIVEN 
DISCHARGF RURNUP, WITH Ok WITHOUT FRESH CHARGE ENRICHMENT ADJUST
MENT TO MAINTAIN CRITICALITY, AND WITH CR WITHOUT CCNTROL ADJUST
MENT AT EACH FLUX TIME NODE. THE NON-EQUILIBRIUM PPCBIEM IS ALSO 
HANDLFD. ALTHOUGH FUEL RECYCLE IS NCT A L L O W E D . 

METHOD OF SCLUTION - THE NUMERICAL METHOD FMPIOYS CIFFUSICN THEORY 
NEUTRONICS SOLUTIONS AS USED IN THE CODES DIF2D AND D2DSCH 
( A N L - 7 7 1 6 1 . 

RtSTRICTIONS ON THE CCMPLEXITY OF THE PROPLEM - FUEL RECYCLE IS 
NOT ALLOWED FOR NCN-ECU ILI BRIUM PROBLEMS. ONLY TWC-CI MENSICNAL 
PROBLEMS ARF HANDLED. 

10-

TYPIOAL RUNNING TIME - 3 TC 2j MINUTES ARE REQUIREC CN THE IBM 
360/195 DEPENDING ON THE SIZE CF THt PROBLEM. 

UNUSUAL EFATUPFS OE THE PROGRAM - REBUS2 WILL HANDLE BCTH EQUILI
BRIUM AND NCN-EQUILIPRIUM PROBLEMS USING A NUMBER CF CORE GEOMf-
TFIES INCLUDING HEXAGONAL MESH. THE PRCGRAM HAS AN AUTOMATIC 
RESTART CAPABILITY. 

RELATED AND AUXILIARY PROGRAMS - THIS IS A STANC-ALCNE VERSICN OF 
THE ARC SYSTEM FUEL CYCLE ANALYSIS CCDE R E B U S 2 . IT UTILIZES THE 
APC SYSTEM TWO-DIMENSIONAL CIFFUSION THEORY CAPABILITY, AN IM
PROVED VERSICN OF THE CROSS SECTION HOMCGENIZATICN CCDF NUC..31, 
THE NEUTRONIC INPUT PROCESSOR, N U I 0 0 2 , AND THE HEXAGONAL MESH 
INPUT PROCESSOR, NUI004. 

STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1974. 
IBM360 VEPSION SUBMITTED APRIL 1974, REPLACED BY REVISED 

EDITION NOVEMBER 1974, SAMPLE PROBLEM EXECUTEC EY 
ACC ON IBM370/195. 

REFERENCES - A. P. OLSCN, A USER'S MANUAL FCR THE REACTOR BURNUP 
SYSTEM, REBLS-2, ERA-TM-62, MARCH 1974. 

R. P. HCSTENY ANO A. P. OLSCN, AN IBM/36C STAND
ALONE VERSICN OF REBUS-2, SUPPLEMENT TC F R A - T M - 6 2 , 1^74. 

R. P. HCSTENY, DESCRIPTION ANO EDIT CF CPOSS SECTION 
LIBRARIES USED BY REBUS2, ANL-APPLIED PHYSICS N O T E , JANUARY 6, 
1975. 

.,, „, **'34 REBUS2 LIST OF SUBROUTINES AND OVERLAY STRUC
TURE, JANUARY 1975. 
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10. RfrEPENC^S (CCNTINUtD) 
T. A. DALY, G. K. LEAF, ANC A. S. KENEtCY, THt AkC 

SYSTE'1 TWO-DIMENSILNAL THEORY CAPABIIITY, CARC2C, AM-7716, MAY 
1972. 

L. 0. JLST, H. HENRYSCN, II, A. S. KENNFCY, S. C. 
SPARCK, B. J. TOPPtL, AND P. M. WALKER, THE SYSTfM ASPECTS AND 
INTEFFACE DATA SETS OF THE ARCUNNE PFACTCP CCMPUTATKN (AFC) SYS
TEM, 4NL-77I1, APRIL 1971. 

E. A. KOVALSKY, J. ZAPATKA, H. HENRYSCN, II, J. 
HCCVFP, AND F. M. WALKFk, THF AkC SYSTEM 0kOSS-SECTICN HCMCGENI-
ZATION! AND MODIFICATICN C A P A E I L I T I E S , A M - 7 7 1 4 , JUNE 1971. 

J. HCCVEk, G. K. LEAF, P. 4. MENELEY, ANC P. M. 
WALKER, THf FUEL CYCLf ANALYSIS SYSTFM, PFBUS, NUCIEAF SCIENCE AND 
ENflNPFPING, VCL. 45, F. 52, 1971. 

11. 

12. 

13. 

14. 

15. 

16. 

MACHINE REQUIREMFNTS - AT LEAST 400K CORF STOhAGE (620K FOR THE 
SUPPL TEE SAMFLE PROPLEM) 

PROGRAMMING lANGUACES USED - FORTRAN IV (99.9») ANC ASSEMELY 
LANGUAGE (0.1»1 

OPFRATING SYSTFM OR MCNITOR UNOER WHICH PRCGPAM IS EXECUTED -
OS/360,370. 

ANY OTHER PkOGPAMMINC OR LFERATINC INRORNATICN OR PESTPIGTIONS -
CRFATMN OF A LOAD MODULE REQUIRES A TOTAL CF APPRO XI MAT ru Y 
8.AM BYTES OF DIPECT-ACCESS STORAGE. 

NAMf AND ESTABLISHMENT OF AUTHORS -
AUTHCR 

CONTACTS 

A. P. OLSON* 
APPLlEP PHYSICS DIVISION 
APGCNNE NATIONAL LAPORATCRY 
97jk. SOUTH CASS AVENUE • 
ARGONNE, ILLINOIS 60439 

R. P. HCSTENY AND P. J. TCPPEL 
APPLIEO PHYSICS DIVISION 
ARGCNNE NATIONAL LAPORATCRY 
9700 SOUTH CASS AVENUE 
ARGCNNE, ILLINOIS 60439 

• PRESENT ADDRESS: 
NUCLEAR SERVICES CORPORATION 
477 DIVISION STREET 
CAMPPELL, CALIFCRNIA 95008 

MATERIAL AVAILABLE - MAGNETIG TAPE TRANSMITTAL 
FOR 360 USERS: 

SOURCE OECK (3330 FDS FEPSPC 4845 BLOCKS) 
OBJECT MODULE (333j PPS PEBOBJ 3588 BLCCKS) 
LOAD MOOULE (3333 FCS PEBMCO 1745 BLCCKS) 
SAMPLE PROBLEM (612 CARCS) 
CONTROL INFORMATICN (JCL 147 CARCS) 
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16. MATFRIAL AVAILABLE ( C C N T I N U E O 
LIBRARIES (XSISOl 1 BLOCK, 6447 BYTES, XSIS02 1 BLOCK, 

6447 BYTES) 
REFERENCE REPORT, FRA-TM-62, AND SUPPLEMENT 
REFERENCE REPORTS ANL-7711, ANL-7714, AND ANL-7716 APE 

AVAILABLE AS MICROFICHE COPIES UPON REQUEST 
FOR NCN-36. USERS: 

SOURCE CECK (47,160 CARCS) 
CONTROL INFORMATICN (147 OVERLAY CAPDS) 
SAMPIE PROBLEM (613 CAPDS) 
REFERENCE REPORTS AS FOR 360 USERS PLUS APPLIED PHYSICS NOTE 

AND LIST OF SUBFOUTINES AND OVERLAY STRUCTURE 

17. CATEGORY 
KEYWORDS 2-DIMENSIONAL, BREEDING, CRITICALITY, DEPLETICN, LMFPP 

REACTORS, FUEL CYCLE 



1191 

ACC ABSTRAGT 635 02/75 

1. NAMF OR DFSIGNATION OF PROGRAM - SLAGMON 

2. CCMPUTFP FOP WHICH PPCGRAM IS DESIGNED ANC OTHERS LFCN WHICH 
IT IS OPEPABLE - I6M36.. 

3. DESCRIPTION CF PROBLEM OR FUN'CTIOE.' - SL4CMCN, OPRRATING AS A SYS
TEM'S TASK OP JOP UNCtR CS/36: MVT, IS DESIGNED TC MCNITCR HARC-
WARF AND SOFTWARE PERFORMANCE OVER A GIVEN PEPICC CF TIMF. INPUT 
TC SLACMON IS THE PAFAMETEk FIELP ON THE EXECUTE CAkC COUPLED WITH 
THF CORRFSPONDING OPERAND IN THE OPERATOR'S START COMMAND TC ALLOW 
SfLECTFD FUNCTIONS TO EL FEPECRMED. FIVE DATA SETS CPTILNALLY 
PROVIDE NAMFS OF QUEUES, I/O DEVICES, OR MODULES THAT SLACMCN Will 
MONITOR. OUTPUT CONSISTS CF UP TO 12 REPORTS FCLLCWED PY A SUM
MARY PAGE; CERTAIN S U M M A R Y DATA MAY APPEAR ON THE CONSOLE CEVICE. 
THE OUTPUT IS MOST USEFUL FOR IPtNTIFYINC BOTTLENECKS AND INTtP-
ACTIONS, TUNING A SYSTEM FOR PEAK PERFORMANCE AND fOF INDICATING 
DESIRABLE HARCWARE ANO SCETWARE RECCNEIGURATICN. 

4. METHOP OF SCLUTION - MONITORING IS PEPFCRMED PY COLNTING VARIOUS 
EVENTS (SVC CALLS, I/C INTERRUPTS) AND BY SAMPLING CTHERS (THE 
CHANGING CF CCNTRCl BLCCKS). BECAUSE AS THE NUMPER CF SAMPLES 
INCREASES THE SAMPLING RESULTS BECOME MCPE ACCu''ATf, USE CF THIS 
SAMPLING TECHNIQUE MAKES IT POSSIBLE TO OBTAIN A SICMflCANT 
AMCUNT OF PERFORMANCE CATA WITH VERY LITTLE APPITICN/L SYSTEMS 
PVERHE4C. 

5. RESTRICTIONS ON THE CCMPLFXITY OF THF PRCtlEM - MEANINGFUL RtPCPTS 
APE PPEPAP=D FOR THt DISKS, DRUMS, TAPES, PRINTERS AEC PtACEPS IN 
USF AT THF TIME (19f,9) THE PROGRAM wAS CEVELOPFO. STATISTICS CN 
NEWER PEVICE5 SUCH AS PLOCK MULTIPIFXEP CHANNELS, FFS EACIlITIfS, 
MAY NOT Bt MFANINGFUL. 

« 
6. TYPICAl RUNNING TIMt - SLACMON MAY EF RUf FOR A GIVEN AMCUNT OF 

TIMF CP INDEFINITELY UNTIL STCPPFP. 

7. UNUSUAL FEATURFS OF T H •" FRCGRAM -

8. RELATEO AND AUXILIARY PROGRAMS - THIS IS VERSION 2.2 OF THE 
EARLIF'< SLAOMCM VERSION 1.2. ALSC KNOWN AS SUPERMON. IT CONTAINS 
TWC NEW FUNCTIONS -

(1) THE ABILITY TC RUN IN AN MFT (WITH SUPTASKINGI SYSTEM, ANP 
(2) THE MEASUREMENT CF CERTAIN SYSTEM QUEUE APIA STATISTICS. 

THESE CHANGES APF CONTRIBUTIONS FROM TEE BANK CF MCNTRfAL. 

9. STATUS - ABSTRACT FIRST UISTRI8UTE0 JANUARY 1975. 
IBM36v VERSION SUBMITTFO NOVEMBER 1974. 

10. RFFFPFNCE - G. T. SCHARE, SLACMON VERSION 2.2, SLAC MVT SOFTWARE 
MCNITCR, STANFORD CENTER FOR INFCRMATICN PROCESSING PUBLICATION, 
SEPTfMPER 1, 1973. 

11. MACHINE RECUIPFMENTS -
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12. PFOGRAMMING LANGUAGt USEE; - A S S F M R L V LANGUAGF 

13. OPERATING SYSTEM Ck MONITOR UNDER WHICH PROGRAM IS EXECUTED -
OS/360 MVT OF MFT. 

14. ANY CTHER PPCGPAMMING CP OPERATING INFORMATICN CR FESTPICTIONS -
SLACMON CONSISTS OE THREE SEPARATE MODULES WHOSE STRLCTURE AND 
FUNCTIONS ARE OFTEN HIGHLY-DEPENDENT UFCN VARIOUS SERVICES PRC-
VIDtD BY THF US SUPERVISOR. MULTITASKING IS USED IC CPTAIN WAIT 
TIME AND TC PERFORM THt SAMPLING T E C H N I C U t . THUS, THE PkCGPAM 
MUST PE RUN UNPEP MVT CP MFT WITH SUPTASKING. 

15. NAME AMD ESTABLISHMENT OF AUTHORS -
AUTHORS: V. A N C k O S C I A M , G. MINSHALL, 

R. LCNEPGAN, AND G. T. SCHAPF 

CONTACT: T. J. PUTIER 
STANFORD CENTER FCR INECRMATION PROCESSING 
STANFORD LINEAR ACCELERATCR CENTER 
STANFORD UNIVERSITY 
P. 0. BOX 4349 
STANFORD, CALIFCPNIA 94305 

16. MATFRIAL AVAILABLE - MAGNETIC TAPF TRANSMITTAL 
SOURCE DRCK (6677 CARCS) 
CONTROL INFORMATION (JCL 336 CAPDS) 
REEERENCt REPORT 

17. CATEGORY - P 

KEYWORDS - PERFORMANCE EVALUATION, SYSTEM CONFIGURATION 
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1. NAMF QR 0ESIGN4TICN Cf PPOGPAM - 6KIIFR 

2. COMPUTER FOF WHICH PRIGRAM IS DESIGNED AND OTHERS LFCN WHICH 
IT IS OPEPAELE - IBM36C,37C/ 1 95 

3. OESCRIPTICN CF PPObLEM OR FUNCTION - 6KIIEP WAS DEVELOPED FOR PPE-
DICTIV"^ ANC POST-TEST ANALYSES OF CCPF HEAT TRANSFER [UPING A 
LCSS-OF-COOlANT ACCICtNT FOR A GENERAL ELECT9IC PWP/6 TYPE NUCLEAR 
Rf ACTOR PLAN T. 

4. MFTHCfi CE SCLUTION - A PSEUDU-T WC-D I Ml NS If NAL MCCEl IN WHICH 
RADIATION AND GINCUCTION IN THE AXIAL PlkfCTICN ARf ASSUMED TC BE 
NFGLIGIBLF 1^ USFD. IHE MCDEL TREATS INTfRCHANGE OF THERMAL RADI
ATION A«1NG SURFACES LSING THE NETWCRK Mf THCD CF SPAFPCW ANC CESS. 
HEAT CONOUGTILN IN THE FUEL PODS IS COMPUTED BY NUMERICAL INTEGFA-
TION OF THE CNE-OIMENS lONAL HOUPIER HEAT CCNOUCTION EQUATION 
ASSUMING THE TEMPFRATUPE IS I N O F P E N O L N T OF AXIAL ^hC ANGLIAR POSI
TION ANO THt HEAT GENtFATION IN TH"" HEATED RECIONS IS INCtPENDINT 
OF P0SITIC:N ANO TEMPERATURE. T I M f-D £ PE NC E N T DECAY HtiT SUUPCES 
APE CALCULATED BY LINEAR IN T <"RPCLA T I CN FROM A TARLC CF VALUES. 

THE ZIRCONIUM-STFAM REACTION RATE FOLLOWS THE PAPAPCIIC PATE LAW. 
CONVECTION HEAT TRANSFtR COE FF IC I Ef.T S Akt SUPPLIED PY IHt USER. 

5. RESTRICTIONS ON THt CCMPLFXITY CF THE PRCBLEM - THE FPCGPAM 
APPLIES ONLY TO THE GECMETRY AND MATERIALS OF THF GCNERAl 
ELECTRIC BWP/6 RFAGTCF CCRE. 

6. TYPICAL RUNNING TIME - 2 MINUTES ARE REQUIRED TC CCMFILE Tf E P.»C-
PPAM AND EXECUTE THE SAMPLE PROBLFM ON AN IBM3''0/1S5. 

7. UNUSUAL FEATURES OF THE PROGRAM - THIS PROGRAM IS SPECIALIZED TO 
THF ANALYSIS OF HEAT TRANSFER IN THE GENEP«L ELEGTFIC BWP/6 TYPE 
PLANT. HOWEVER, IT IS COMPOSED OF MCDULAR SUBROLTINfS, EACH 
WITH A DISTINCT FUNCTICN, SUCH AS COMPUTING RADIANT HEAT TRANS
FER. SUCH SUBROUTINES MAY BE ADAPTABLE FOR USE IN SOLVING A 
WIPER RANGE CF PROBLEMS. 6KILER MAINTAINS THF SAME CNE-ClMENSlON
AL HEAT CONDLCTICN SCLUTICN TECHNIQUE FCP THE FUEL PINS AND UTI
LIZES THE SAME TECHNIQUES AS THE MGXY CCCE. HOWFVfP, 6KILEM GEN
ERATES ITS CWN VIEWEACTQR MATRIX INTERNAL TO THE COPt BASED CN AN 
P X 8 ARRAY CF FUFL ROCS, MOCIEIES THF RADIATION HFAT TRANSFER 
MATRIX EACH TIME AN EMISSIVITY CHANGE GCCLRS ON FUEl RODS, WATEP 
ROD, OP CANISTER, AND CONSIDERS PCD MIMREP 37, WHICH IS CtSIGNATEC 
THF "WATER ROD", TO EE A PASSIVE EC^MENT. 

8. RFLATFD ANC AUXILIAkY PROGRAMS - MOXY/MODl (ACC ABSTRACT 551) IS 
A PREDECESSOR OF 6KILFP. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED JUNE 1974. 
IPM360 VERSICN SUBMITTED APRIL 1974, SAMPLE PROBLEM 

EXECUTEC BY ACC CN IPM370/195, JUNE 1=74. 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

REFERENCES - P. W. G P I E D E , K. D . R I C H E R T , M . E . R A C D , AND 
C. M. MCSER, 6KILEP, VER 0 0 1 , A DIGITAL COMPUTER CCOE EOk BWR/6 
CORE HEAT TRANSFER A N A L Y S I S , FI 7 4 - 5 , FEBRUARY 1 9 7 4 . 

6KILEP ORGANIZATION OF THE CCDE AND CCCE INPUT, EI 
MEMORANDUM, APRIL 1974. 

MACHINE REQUIREMENTS - 240K BYTES OF CCRE TO C O M P 1 1 f , 210K BYTES 
TO EXECUTE 

PPCGPAMMING LANGUAGES USED FORTRAN IV ANC BAL 

PPEPATING SYSTEM CP MONITOR UNOER WHICH PFCGRAM IS EXECUTEC -
PS / 3 6 0 . 

ANY OTHFR PRCGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

NAME ANC ESTABLISHMENT OE AUTHORS -
P. W. G R I E E E , K. D . RI C H E R T , M, E . PADD, 
AND 0, M, MCSER 
E N E R G Y I N C O R P O R A T E D 

P . 0 . BOX 7 3 6 

I D A H O F A L L S , l O A H C B 4 5 0 1 

M A T F P I A I A V A I L A B L F - M A G N E T I C T A P E T R A N S M I T T A L 

S O U R C E P F C K ( 1 2 8 7 C A R D S ) 

S A M P I E P P C B L F M ( t > 2 C A P C S ) 

C O N T R O L I N F O R M A T I C N ( J C L 8 1 C A F P S I 

S A ' - i P L E p p t B L E M O U T P U T ( 4 ° S E L E C T E D P A G E S ) 

P F F E R E N C E R E P O R T A N D M F M O R A N P U M 

C A T E G O R Y - H 

KEYWORDS - HFAT TRANSFER, BWP/6 R E A C T O R S , FUEL E L E M E N T S , ZIRCALCY, 
I CCA, MCXV/MLtl CODES 
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1. 

2. 

3. 

NAME PR D E S I G N A T I C N CF PRCGPAM - GAMTAB 

C O M P U T E P FC1F W H I C H PPCGRAM IS D E S I G N E C AND O T H E R S LFCN WHICH 
IT IS O P E R A P L E - I B M 3 t 0 

D E S C R I P T I O N CF P R O B L E M OR F U N C T I O N - THIS PACKAGE C O N T A I N S A T W O -
PART C A T A L O G CF GAMMA PAYS E M I T T E D BY N U C L I D E S IN FAEICACTIVE 
DECAY ANO A I 1ST OF C U k P F S P O N D I N G R E F E R E N C E S . THE FIRST PART 
L I S T S THE GAMMA RAYS IN CRDEP OF A S C E N D I N G E N E R G Y . THIS L I S T I N G 
C( N S I S T S or GAMMA-PAY E N E R G Y AND U N G E k T A I N T Y , A B U N D A N C E , H A L F -
L I F E , P P O P U C T I O N MUDt , ANC THE E N E R G I E S OF TwC CF THF MOPE A B U N 
DANT A S S O C I A T E D GAM"A P A Y S . THF SECONP PART OF THf CATALOG L I S T S 
UP TO 5', CE THF MCRE ABUNDANT GAMMA RAYS FCP EACH NUCL IDF. THF 
1 I S T I N G FCP FACH N U C L I D E INCLUDES H A L F - I I F E , P P C C U C T K N M O C t , 
POSSIBLE G E N E T I O R E L A T I O N S H I P S , ANO P E F E R F N C E S . THIS LISTING IS 
F C L L O W E O BY THE E N f P G Y , U N C E R T A I N T Y IN E N E R G Y , ANC APLiNDANCE CF 
FACH GAMMA R A Y . P t F E P t N C E S AVAILARlf T H R O U G H MAY 1973 C C R F E S P C N C 
ING TC THE P F F E R E N C E K E Y S L I S T E D EOk EACH NOCLIDf IN PART 2 AFE 
IISTFC AS TFF T H I R D F I L E . 

4. MFTHOO CF S C L U T I O N - THC GAMMA RAY DATA IS AkRANCfl I f J INCREASING 
E N E R G Y IN PART I AND IN A S C E N D I N G MASS NUMBER OF T E E NUCIIEE IN 
PART 2 . 

5. R F S T R I C T I C N S IN THt C C M P I E X I T Y OE THC PRfBLFM -

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATLPF S CF THF PPOC.OAM -

8. R f l A T f P AND AUXIIIAI'Y ERCGP'.NS -

9. STATUS - APSTRACT FlkST P I S I R I B U T E P JUNF 1 9 7 4 . 

IBM36. V E F S I C N SURMITTfP MAY 1974, CCRPfCTfC TC V f P S I C N B 
JAMUAFY 1975. 

10. P F F E P E N C E S - W. W . BOWMAN ANE K. W. M A C M U R C O , RACICACTlVt CECAY 
GAMMAS C R D E P f D BY ENERGY AND N U C L I D E , A T C M C 0 << T A ANC NUCLEAR lATA 
T A B L E S , V O L . 13, NC.. 2-3, F F P R U A R Y 1974. 

W. W. BOwMAN ANP K. W. M A C M U k D O , RAP I CACTI VF-PLCAY 
G A M M A S , SAVANNAH RIVER L A B O R A T O R Y M E M O R A N D U M , MAY i:;74. 

11. MACHIN"^ R F Q U I R F M F N T S -

12. P P C G P A M M I N G I ANGUACt L S f C -

13. O P E F A T I N G SYSTEM OR M C N I T C P INDFP WHICH PROGRAM IS F>fCUTEr -

14. ANY CTHFR P P C G P A M M I N C C" C F E P A T I N O INFCRMATICN OF F P S T R I C T I C N S -

15. NAME AND E S T A B L I S H M E N T CF AUTHC:RS -
W. W. BJWMAN ANC K. w. M A C M U P P O 
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15. NAME ANU ESTABLISHMENT OF AUTHCP(S) (CONTINUED) 
E. I. DUPCNT DF NEMCURS £ CO. 
SAVANNAH RIVEP LABCRATCRY 
AIKEN, SOUTH CAPCLINA 298.1 

16. MATERIAL AVAILABLE - MAGNETIC TAPF TRANSMITTAL* 
ENERGY DATA (FILL 1 19,416 CARDS) 
NUCLIDE CATA (FILE 2 69C5 CAPDS) 
PEFFPENCES (FILE 3 550 CAPDS) 
FEEERENCF MEMCRANDUM 

* 2 TAPES If CARP IMAGE kECOPDS, 1 TAPF PlfCKED 

17. CATEGORY 
KEYWORDS GAMMA RADIATION, RADIOACTIVITY, ISOTOPES 
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NAME OR D E S I G N A T I O N OF PROGRAM _ f I OF I 4 , C H F C K 4 , S I M L F 4 , L I S T F 4 , 
P L C T F 4 , R E S E N D , C R E C T , C I C T 4 , C A R F N 4 

COMPUTER FOR WHICH PRCCRAM I S O f S I G N C o ANC OTHERS LFCN WHICH 
IT I S OPERAPLE - C D C t t O O 

D E S C P I P T I O 
VERSIONS O 
Of PROCESS 

PIGi^L 4 
APPANGEMEN 
AND EkkCR 

0HECK4 
DATA F I L E S 
NUMBERS, C 
CONTAINS P 

SUMUF4 
T O T A L . UP 
CPOSS SECT 

L I S I F 4 
Vf P S I O N L I 
CORRFCTION 

P L 0 T E 4 
M T = 4 5 7 , SK 

PESEND 
A POINTWIS 
ADDED. 

GRECT C 
DIGT4 G 

ENDF/B MAT 
CAREN4 

RANGES CF 
CC RRECTION 

N OF PROBLFM OR FUNCTION - THESE PROGRAMS AFF UFDATtC 
F ENDF/B CHECKING, RETRIEVAL, AND DISPLAY fCOtS CAPABLE 
ING THF VfPSION-IV DATA FILES. 
PfTRIEVES ENDf/B OATA AND CHANGES MODE (FCf-BIN.) OR 
T. UPDATEC VERSICN PROCtSSES DECAY DATA (MF=I, M T = 4 5 7 ) 
FILES. 
CHECKS THE ST'^OCTUPE, CONSISTENCY, ANC FCFNATS Cf ENCE 
. UPDATED VFRSION RECOGNIZES NEWLY OEEINtt MT ANP MF 
HECKS MT==457 ANC THE FORMATS OF THF ERROR FILES, 
SIC PHOTON FILE CHANGES. 
CHECKS WHETHER PARTIAL CROSS SECTICNS ADD UP IC THE 
DATED VERSILN FLAGS GRID PCINTS PRESENT IN THE PARTIAL 
ION, ABSENT IN THE TCTAL. 
PRODUCES INTf.<PRFTFr LISTINGS CF FNCF/P EATA. UPUATtO 
STS MT=457, SKIPS CVEP ERROR F U E S , CONTAINS MINOR 
S. 
PRCPUCES PLCTS OF ENDF/P CATA. UPDATED VERSION FLCTS 
IFS OVER ERRCR F R P S , CONTAINS MINOR CCRktCTICNS. 
PPCCESSES ENCF MATERIALS WITH PESUNANCE FAFAMtTtPS INTO 
E FORM. CAPABILITY OF PROCESSING ADIER-ACLER PAkAMFTERS 

OPPECTS ENDF/H LATA FILES. 
EEERATES A S E C T U ; N TABLE OF CONTENTS (PICTIONARY) FOP 
EP lALS. 
TESTS FOR DISCONTINUITIES ACROSS THE LIMITS OF RESONANCE 
AN ENOF/B MATERIAL. UPDATED V E V S I C N C C N T A I N S M | N U F 

S. 

4. METHOD CF SCLUTION -

5. RESTRICTIONS ON THE CCMPLEXITY CF THE PROBLEM -

6. TYPICAL RUNNING TIMF -

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXIIIAFY PROGRAMS -

9. STATUS - ABSTRACT FIRST DISTRIBUTED CCTOBER 1974. 

CDC660J VEkSICN SUBMITTED MAY 1974, REPLACED BY REVISED 
EDITION OCTOBER 1974. 

10. REFERENCES - NATICNAL NEUTRON CROSS SECTION CENTER, CESCPIFTION CF 
THE ENOF/P PROCESSING CODES AND RETRIEV4L SUBROUTINES, BNL-50300 
(ENOF-113), SEPTEMBER 1967, REVISED APRIL 1969, FEVISED APPIL 
1970, REVISEC JUNE 1971. 
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13. RFFFPENCES (CONTINUED) 
H. C. HONECK, SPFCIFICATinNS FCR AN EVALUATED NUCLEAR 

DATA FILE FOP PEACTOR APPLICATIONS, ENL-50066, MAY 1966, REVISEC 
JULY 1967. 

M. K. DRAKE, DATA FORMAT ANC PROCEDURES FOR THE ENDF 
NEUTRON CROSS SECTION LIBRARY, BNL-5u274, OCTOBER 1970. 

0. 0/tk ANU E. SAPIENZA, DISTRIBUTION CF ENOF/R 
CHECKING, RETRIEVAL ANU CISPIAY CODES, BNL MEMCRANCLN, APPIL 8, 
1974. 

11. MACHINE RECUIREMENTS -

12. PPCGPAMMING LANGUAGt LSEO FORTRAN IV 

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

14. ANY OTHER PROGRAMMING UR OPERATING INFORMATION OR RESTRICTIONS -

15. NIAME AND ESTABLISHMENT OF AUTHCRS -
NATICNAL NEUTRCN CRCSS SECTICN CENTER 
BkOCKHAVEN NAflONAL LABORATORY 
UPTON, LONG ISLAND, NEW YORK 11973 

16. MATERIAL AVAILAPLE - MAGNETIC TAPE TRANSMITTAL 
SCURCE DECKS (RIGEL4 2174 C^RDS, CHECK4 3707 CARDS, SUMUP4 575 

CARDS, LI51F4 3413 CARCS, PLCTF4 4802 CAPCS, 
RfStND 2634 CARDS, CRECT 259 CAPDS, DICT4 203 
CARDS, CAREN4 1529 CARDS) 

RFFEPENCE REPORT, BNL-5Q300, AND MEMORANDUM 

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

IIBR4PIES, MAINTENANCE, RETRIEVAL 
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NAME OR D E S I G N A T I O N OF PRCGPAM POLLA 

COMPUTER FCP WHICH PPCGRAM IS CFS IGNEO AND OTHERS LFCN WHICH 
IT IS OPERAPLE - I B M 2 6 0 , 3 7 0 / 1 9 5 

D E S C R I P T I O N CF PROBLEM CP FUNCTION - THE PROGRAM TRANSFORMS A SET 
OF R-MATRIX NUCLFAR RESONANCE PARAMETERS INTC A SET CF ECUIVALtNT 
S-MATRIX (OP K A P U R - P E I F R L S ) PFSONANCE P A R A M E T E R S . 

METHOD OF SCLUTION - THE PROGRAM U T I L I Z E S THF MULTILEVEL 
FORMALISM OF REICH ANC MOORE ANC AVOIDS DlAGCNALIZATION OF IHE 
LEVEL M A T R I X . THF PARAMETERS ARE CPTAINfO BY A CIFFCT PARTIAL 
FRACTION E X P A N S I O N UF THE PtICH-MCOPE EXPRESSION Of THE COLLISION 
MATRIX. THIS A P P R O A C H APPEARS SIMPLER AND EASIFF WHEN THt NUMEEF 
OF FISSION C H A N N E L S IS KNCWN AND SMALL. THE METHOD IS PAPTICU-
LAPLY USEFUL WHEN A LARGE NUMPER CF LEVELS M U S T BE CCNSICEPEC 
MtCAUSfi IT DOES NOT RECUIPt PI AGONAL I ZATI ON CF A LARGE LEVFl 
MATRIX. 

R E S T R I C T I O N S ON 
S T A T E M E N T S , THF 
5 C H A N N E L S . 

THt CCNPLEXITY OF THE PROPLEM - EY 
PROGRAM IS LIMITFP TO MAXIMu CF l u 

CIMENSICf 
LEVFLS ANP 

TYPICAL RUNNING TIMF - THf S A M P I E PPOBLEM REQUIRES LESS THAN 
ONE MINUTE CN THE I B M 3 6 3 / 9 1 . 

7, UNUSUAL F E A T U R E S OF THE PRCGPAM -

8, RELATED AND AUXILIARY FRCGRAMS -

9, STATUS - ABSTRACT FIRST D I S T R I B U T E D NCVFMpFR l^''',. 
IBE'36!) VEkSICN SUBMITTED AUGUST 1 9 7 4 , SAMPLE PRCPLFM 

FXECUTED BY ACC GCTOBFR 1974 CN IB»37C/I95, 

10. R E F F R F N C E S - G. Pt SAUSSURF AND R. P. P f t Z , POLLA, A FCRTCAE. 
PROGRAM TO CONVERT R-MATRIX-TYPE MULTILEVEL RtSCNANCF PAFAMETEFS 
FOR FISSILE NUCLEI INTO EQUIVALENT K APUR-Pt^ I ERLS-T Y PF PAFAMCTCRS, 
0 P M - T M - 2 5 9 < ^ , JUNE 196C. 

11. MACHINE R E C U I R E M E N T S - IHF PPCGRAM FECUlPtS 240K PYTfS TO C O M P I L E , 
62K PYTtS TC E X E C U T E . 

12. PPOGRAMMING L A N G U A G E ( S ) USED - FORTRAN IV 

13. O PERATING SYSTEM Ok MCNITCR ONOfR WHICH FkCGRAM IS FXfCUTfC -
U S / 3 6 0 . 

14. ANY OTHfR PRCGRAMMING OR CPFRATING INFORMATION OP RESTRICTIONS -
THF RUNNING TIME INCREASES AS THE PATIO rt- AVERAGF WIPIH TO 
SPACING I N C R E A S E S . 
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1 5 . NAMF AND ESTABLISHMENT OF AUTHORS -
G . DE SAUSSURE AND P . B . PEREZ 
H U L I E I E L D NATIONAL lABCPATORY 
P . 0 . BOX X 
CAK R I D G E , TENNESSEF 3 7 8 3 J 

1 6 . MATERIAL AVAILABI F -
SOURCE DECK ( 2 3 2 CARPS) 
SAMPLE PRCBLEM ( 1 0 7 CAPCS) 
SAMPLE PPCBLFM OUTPUT (4 PAGES) 
REFERENCE REPORT 

17. C A T F G C R Y 

KEYWOPiJS RESONANCE 
F C R M A L I S M 

P A R A M E T E R S , R - M A T R I X , KA P U R - P F I E R l S , 
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1. NAME OR DESIGNATION CF PPCGRAM - PE/STFP,INTRP 

2. COMPUTER FOP WHICH PROGRAM is DESIGNED ANl OTHERS UFCN WHICH 
IT IS OPERAPLE - IPM3£., CCC 6. .,..-7j., . (SEE ITEM 14) 

3. DESCRIPTION CF PRCBLEM OR FUNCTION - OE/STEP.INTRP PERFORMS THE 
SOLUTION OF AN INITIAL VALUE PROBLEM FOR A SYSTEM OF FIFST-OPDEF 
ORDINARY CIEEEkENTIAL EQUATICNS. 

4. METHOD CF SCLUTICN - THF NUMERICAL ALGORITHM IS A VARIABLf-CPCFP. 
VAPIABLE-STEP ADAMS METHOD WEIGH USFS A MCCIFIED DIVirtC 
DIFFERENCE R EPPE SFNTA T ION OF THi= PECE FORMULAS ANU ICCAL EXTRAP
OLATION. (PECF STANDS FCR PRFDICT-fVALUATF-COPPECT-EVALUATt). 
FOUR CODES APF PPOVIDFC: THF COPf INTEGRATOR STEP WHICH ACVANCES 
THF NUMERICAL SOLUTION OF AN EQUATION CNF STEP, AN INTtRFCLATICN 
ROUTINE INTRP TO INTEPFOLATF THE SCLUTION ANC ITS FEFIVATIVE AT 
OUTPUT POINTS, A DRIVER OE WHICH SIMPLIFIES USING THE OTHER COCES 
FOP ROUTINE PROBLEMS, AND A SUBROUTINE MACHIN FCP CALCULATING IHf 
UNIT ROUNDOFF OF THt MACHINE BEING U S E D . 

5. RESTRICTIONS CN THE COMPLEXITY CF THE PPCBLFM - THE BASIC VERSION 
IS LIMITEC TO THt INTFGRATION OF A MAXIMUM CF 23 ECLATIONS, PUT 
THE LIMIT CAN BE GHANCtO EASILY. THE EXTENDED VERSICN USES 
VARIABLE C I N E N S I C M N C ANO HAS NC FIXED LIMIT. 

6. TYPICAL RUNNING TIMf - LFSS THAN 1 M I N U T F IS FECUIFEC TC COMPILE 
ANC EXECJTE THE SAMPLE PROBLEM. 

7. UNUSUAl FEATURES OF THE PROGRAM - TE-F CCOES EMPHASIZE EFFICIENCY 
IN TERMS CF FUNCTION tVALLATICNS, ELfXIBIIITY IN THf I N T F G R A T K N . 
ANO FASF OF LSE. THEY DETECT ANO DEAL wITH DI SCC N T I NU I T 11 S A M 
MOOEPATE STIFFNESS. WARN THf USER OE SEVERE STIFFNFSS, DETECT 
RFCUESTS FOR TOO MUCH ACCURACY AND ARE ESSENTIALLY INDLPENDtNT CF 
THF NUMRER ANO PLACEMENT CF OUTPUT PCINTS. THE COCES APE WRITTEN 
IN S I N G L E - P R E C I S I O N ; I N S T R U C T I O N S FCR CONVERTING THEM TO COURLE-
PPFCISION APE INCLUU>:C IN THE REFERENCE REPORT. 

8. RFLATFD AND AUXILIARY PROGRAMS - SUBROUTINE MACHIN, LSFD TC 
DETERMINE THE MACHINE-DtPENCfcNT kCUNCOFF FRPOP, IS INCLUDED. 

9. STATUS - ABSTRACT FIRST DISTRIBUTED AUGUST 1974. 
AUTHOR'S VEPSION SUBMITTED MAY 1974, SAMPLE PROBLEM 

EXECUTEC CN IBM370/195 AND CN CDC76U0 PY ACC 
JULY 1974. 

10. PEFEPENCES - L. F. SHAMPINF AND M , K , G O R D C N , USING CE/STEP,I NTRP 
TO SOLVE ORDINARY DIFFERENTIAL EQUATIONS, REPORT, JULY 1974, 

L, F, SHAMPINF AND M, K, GORDCN, COMPLTEP SCLUTICN 
OF ORDINARY DIFFERENTIAL EQUATIONS: THE INITIAL VALUE PROBLEM, 
W, H, FREEMAN AND COMPANY, SAN FRANCISCC, (IN P R E S S ) , 

0E/ST6P,INTRP, ACC NO. 640.6600, ACC PRCGRAMMING NCTE 
75-8, NCVEMBER 19, 1974. 
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10. REFERENCES ( C C N T I N U E O 
DF/STEP,INTRP, ACC NO. 6 4 0 . 3 6 0 , ACC PRCGRAMMING NCTE 

75-9, NOVEMBER 19, 1974. 

11. MACHINE REQUIREMENTS - FOR EXECUTION CE THE BASIC VERSION: 44K 
BYTES ( I B M 3 6 0 ) , 12030 (OCTAL) WORDS ( G D C 6 6 3 0 ) . 

12. PPOGRAMMING LANGUAGE UStD - ANSI STANDARD FORTRAN 

13. OPERATING SYSTEM CF MCNITOR UNDER WHICH PPCGRAM IS EXECUTED -
OS/360 ( I B M 3 6 0 ) , SCOPE 3.3 ( C D C 6 6 0 0 ) . 

14. ANY CTHER PPOGRAMMING OR OPERATING INFCRMATICN OR RESTRICTIONS -
THE PROGRAMS APE EXPECTED TC RE M A C H I N E - I N D E P E N D E N T . HOWEVER, 
SUBROUTINES CE AND STEP STORE SEVERAL VARIABLES INTERNALLY BETWEEN 
CALLS; THIS ARILITY IS NUT GUARANTEED IN STANDARD ECFTRAN. THE 
CXTENDFD VERSION DOES NOT ASSUME INTERNAL STCPAGF, tUT IT IS 
UN40CERTAPLE TC THE WATFCR COMPILER (ANO POSSIBLY TC O T H E R S ) . 

15. NAME AND ESTABLISHMENT Of AUTHORS -
L. F. SHAMPINE ANP M. K. GORDON 
SANDIA LABCR4T0P ItS 
P. 0. BOX 5fi03 
ALBUQUERQUE, NEW MFXICC 67115 

16. MATERIAL AVAILABLF - MAGNFTIC TAPE TRANSMITTAL 
SCURCE DECKS ( 3 6 0 - 1 5 7 C CARDS, 6 6 0 0 - 1 5 7 9 CARDS) 
SAMPLE PFCBLFMS ( 3 6 . - 5 8 CAPOS, 6 6 C C - 6 0 CARCS) 
A U X I L I A R Y PROGRAMS ( 3 6 3 - 2 4 CARCS, 6 6 0 3 - 2 5 CARDS) 
SAMPLE PRCBLEM OUTPLT ( 1 PAGE) 
RCFEPENCt PEPCRT ANO ACC NXTES 

1 7 . CATEGORY - P 

KEYWORDS - DIFFERENTIAL EQUATIONS, NUMERICAL CA L C U L A T I O N S , 
PPEDICTUP-CCRRECTOR, ADAMS METHODS, INITIAL-VALUE 
PRCBLf MS 
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NAMF QR DESIGNATION CE PRCGRAM - SAP4 

2. COMPUTER FOR WHICH PRCCRAM IS DESIGNED AND CTHERS UPON WHIGH 
IT IS OPEPABLE - IBM36C,370/195 

3. PESCPIPTION OF PPOBLEM OP FUNCTICN - SAP4 IS A STRLCTUkAL ANALYSIS 
PRCCRAM FUR DETERMINING THE STATIC AND DYNAMIC RFSFLNSE CF LINFAR 
SYSTFMS. THF STRUCTURAL SYSTEMS TO BF ANALYZED MAY PE COMPOSED CF 
CCMBINATICNS OF A NUMBER CF CIFFERFNT STRUCTURAL ELEMENTS. PRE
SENTLY, THE PROGRAM CONTAINS THE FILLOWINC F L F M F N T TYPES -

(A) THPFF-DIMENSICNAL TRUSS ELEMENT, 
(B) THPFE-PIMFNSICNAL REAM ELEMENT, 
(C) PLANE STRESS ANU PLANE STRAIN tLFMFNT, 
(P) TWO-CIMENSICNAL AXISYMMETRIC SOLID, 
(E) THREE-DIMENSIONAL SOLID, 
(F) VAPIABI E-NUMPtP-NCDES THICK SHFLl ANO THPfF-CI MENSlONAl 

ELEMENT, 
(G) THIN PLATE OF THIN SHELL ElfMFNT, 
(H) BOUNDARY ELEMENT, ANC 
(I) PIPE ELEMFNT (TANGENT AND RENO). 

4. METHOD 
CARP IE 
STATIC 
PIUM F 
DYNAMI 
ONLY, 
SIS, F 
SIS, 0 
OBTAIN 
TINES 
VECTOR 
NESS M 
INTEGP 
WHICH 
MASS M 
INPUT 
NFFOFP 

CF S 
D OUT 
ANAl 

01 LOW 
C ANA 
FPEQU 
REOUF 
R RES 
THE 

APE U 
S DIP 
ATRI X 
ATION 
Al SC 
ATR IX 
DATA 
FOR 

CLUTION -
IN THE SA 

YSIS IS 00 
ED PY THE 
LYSIS THE 
ENCY CALCU 
NCY CALCUl 
PCNSF HIST 
fRECUFNCIt 
SEO WHICH 
ECTLY WITH 
AND MASS 
AN UNCOND 

C PEPATES 0 
IN THIS 

DOR A DYNA 
A SIATIC A 

IHt EC 
ME WAY 
NTINUE 
CCMPUT 
CHOICE 
I AT ION 
A T I L N S 
CRY AN 
5 AND 
CALCLl 
O U T A 
MATP IX 
ITIONA 
N THf 
MAN N E 

MIC AN 
N A U Y S I 

P M A T I O N 
IN A ST 

P PY SCL 
ATI O N OF 
IS BETW 
F O L L O W 

FCILCWF 
A I Y S I S B 
VIBKATIC 
ATE THE 
TRANSFCP 
TO A PE 

LIY SIAH 
ORIGINAL 
F THE PR 
Al YSIS I 
S. 

CE TH"̂  
ATIC OP 
VING TH 
ILEMEN 

fEN ERE 
t C BY R 
C PY Rf 
Y D I R F C 
N Mopf 
REQUIRE 
MATICN 
tUCDD F 
LF INTE 
SIPUCT 

CGPAM L 
S A SIM 

STRLC 
DYNA 

E ECU 
T STR 
QUENC 
ESFON 
SPCN<: 
T INT 
SHAPE 
C EIG 
f F TH 
CRM. 
GRATI 
UOE S 
PERAT 
PLE A 

TlRf 
MIC A 
AT ICN 
ESSES 
Y CAL 
SE HI 
E SPE 
FCRAT 
S, SC 
FNVAL 
f STF 
IN T 

ON SC 
TIFFN 
ICN A 
D O T I 

MATP I 
NALYS 
S CF 
. IN 
rULAT 
STUkY 
CTRUM 
IE N. 
LUTIO 
LFS A 
UCTUR 
E t Dl 
FEME 
f SS M 
ND NE 
CN TC 

CFS IS 
IS. THF 
ECUILIR-
A 
ICNS 
ANALY-
ANALY-
TC 

N POU
ND tlCCN-
E STIFF-
PECT 
IS USED, 
ATE IX ANL 
CESSAPY 
WHAT IS 

RESTPICTICNS ON THt CCMPLEXITY CF THF P R I O L E M - THC CAPACITY fiF 
THE PROGRAM CFPENPS MAINLY ON THE TCTAL NUMRFk CF NODAL PCINTS IN 
THF SYSTEM, THE NUMBER OF EIGENVALUES NFECEP IN THE DYNAMIC ANALY
SIS ANC THE COMPUTER LSEO. THERE IS PF4CTICALLY NO RESTRICTION ON 
THF NUMBER OF ELEMENTS USED, THF NUMBER CF LOAD CASES CR THE CPCEP 
AND BANDWIDTH OF THF STIFFNESS MAT8IX. EACH NOPAL FfINT IN THf 
SYSTEM CAN HAVE FROM ZERO TO SIX DISPIACCMENT DECRFES OE FREFDCM. 
THE ELEMENT STIFFNESS ANC MASS MATRICES APE ASSEMPIfC IN CCNCENSEP 
FORM. THEFEEOPF, THF PROGRAM is EPUALLY FFFICIEET IN THE ANALY
SIS OF ONF-. TWO- OR THFtF-DIMFNSICNAL SYSTEMS. 

6 . T Y P I C A L RLNNING T IME - ABOUT 4 M INUTES ARt R E C L I P E P TO COMPILE THE 
PFTGRAM AND EXECUTE TEE SAMPLE PROBLEM cN AN I B M 3 7 . / 1 9 5 . 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

UNUSUAl FEATLPES OE THE PROGRAM -

RFLATFO AND AUXILIARY PROGRAMS - SAP4 IS THF LATEST EDITION OF THE 
SAP SERIES OF PRCGRAMS. EAPLIEP EDITIONS wEPE DESIGNATED SAP2 OR 
SOIIDSAF AND SAP3. THIS 5AP4 EDITION HAS AVAILABLE A NEW VARI-
ABLt-NUMBER-NODES THICK SHFLL ANO THREE-DIMENSIONAL ELEMENT, AND 
nuT-CF-CORE DIRECT INTEGRATION FOP TIME HISTORY ANAIYSIS. THE 
ORIGINAL SAF4 PROGRAM, A CDC VERSION, WAS CBTAINtD FROM THE EARTH
QUAKE ENGINEERING RtStARCH CENTER. 

STATUS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1974. 
IBM363 VERSION SUPMITTED OCTOBER 1974, PEFLACED BY PEVI-

SIIN B MARCH 1975, SAMPLE PFCBLFMS EXtCLTED BY ACC 
ON IBM37C/195. 

REFERENCES - KLAU5-JURGEN BATHE, EDWARD L. WILSON, ANC FRED E. 
PETERSON, SAP IV, A SIHUOTURAL ANALYSIS PRCGRAM FOP STATIC AND 
DYNAMIC RESPONSE OF LINEAR SYSTEMS, EEPC 7 3 - 1 1 , JUNE 1973, REVISED 
APRIL 1974. 

MACHINE REQUIREMENTS - 650K BYTES ANO 8 DIRECT ACCESS DEVICES 
BESIDES THF STANDARD I/O UNITS 

PROGRAMMING LANGUAGE USED FORTRAN IV 

OPERATING SYSTEM OR MCNITCR UNDER WHICH PROGRAM is EXECUTED -
OS/360, OS/370. 

ANY OTHER PPOGRAMMING OR OPERATING INFORMATICN OP RESTRICTIONS -

NAME ANC ESTABLISHMENT CE AUTHCR -
STANLEY ZAWACZKI 
APPLIED MATHEMATICS DIVISION 
ARGCNNE NATICNAL LABCRATCRY 
970C SOUTH CASS AVENUE 
ARGCNNE, ILLINCIS 60439 

MATERIAL AVAILABLE - MAGNETIG TAPE TRANSMITTAL 
SOURCE DECK (13,TOC CAPCS) 
SAMPLE PROBLEMS (359 CARCS) 
SAMPLE PRCBLEM OUTPUT (75 SELECTEC PAGES) 
CONTROL INFORMATICN (JCL 25 CARDS) 
REFERENCF REPORT 

CATEGORY - I 
KEYWORDS - STRUGTURAL ANALYSIS, 3-PI MENSICNAL, BEAMS, SHELLS, 

PIPES, MASS MATRICES 
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1. NAME OR DESIGNATION Of PRCGPAM - PPCGLCCK 

2. COMPUTER FOR WHICH PROGRAM IS CESIGNED ANL OTHERS UfCN WHICH 
IT IS OPFPAELF - IPM3tC 

3. DESCRIPTION CF PPOBLtM OR FUNCTICN - PPCGLCCK MAKES IT POSSIPlf TC 
MONITOR THE EXECUTICN OF VlfTUALLY ANY C S / M V T , CS/MfT, OR VS2 
PFlfASE 1.6 LOAD MOOUlt. Tf.F MAIN RtASCN FOR USING FROGLOCK IS TC 
FIND OUT WHICH PORTIONS OF A COCE USE MOST CE THE CPU TIMF SC THAT 
THOSE PARTS <'f THE PROGRAM CAN BE REWRITTEN TC RECLCt CPU TIME. 
FOR LARGE PFCOUOTION PROGRAMS, USEFS HAVE TYPICALLY fCUNC IT 
POSSIBLE TO REDUCE CPU TIME BY 10 TU 33 PERCENT WITHOUT CHANGIfG 
THF PPOGRAMis FUNCTICN. 

4. METHOD OF SOLUTION - PPuGlCCK DETERMINES HOw MUCH CF THE TOTAL 
CPU TIME FOP A RUN IS USEC BY EACH PORTION CF THE lOAP MOOULE PY 
ATTACHING THE LOAC MCDULE AS A SUBTASK. THE STATUS CF THIS SUP-
TASK (THE USfP'S LOAD MUOUlf) IS SAMFIFC REGULARLY, AND A RECORD 
OF IT IS WRITTEN CN AN INTERMpuiATt FILE. AFTER THF FUN IS COM
PLETED, A FCST-PPCCESSCR IS INVOKED WHIGH SUMMARIZES AND FLCTS 
THE PATA COILFCTEO. 

5. RESTRICTIONS ON THE CCMPLFXITY OF THE PROBLEM - THE MEASUFEC TASK 
OANNOT ATTACH MORE THAN 254 SLBIASKS. IF THE PATA PRODUCED PY 
PROGTIMt EXGEEDS 127 CISTINCT ENTITIES OP 25,! HISTCCRAM CELLS 
PPOGLOOK TERMINATES, PRUDLCING NC HISTOGRAMS. 

6. TYPICAL RUNNING TIME -

7. UNUSUAL FEATURES OF THE PRCGPAM - PPCGLCCK CAN Ft L5EP TC MONITOR 
SOMETHING AS SIMPLE AS A FCRTRAN MAIN PRCGRAM OP AS COMPLEX AS THE 
PL/1 COMPILER OR HASP. « 

8. RELATED AND AUXILIARY FRCGRAMS -

9. STATUS - ABSTRACT FIRST OISTRIBUTEO MARCH 1975. 
IBM36I, VERSION SUBMITTED NCVEMBER 1974. 

10. REFERENCE - R. JOHNSON ANC T. JOHNSTON, PPCGLCCK USERS GUICE, 
USER NOTE 33. SCC3u7. MARCH 1974, REVISION 4. 

11. MACHINE RECUIPFMENTS -

12. PRCGRAMMING LANGUAGES USEC - FORTRAN IV AND ASSEMBLY lANGUAGE 

13. OPERATING SYSTEM OK MCNITCR UNDER WHICH PROGRAM IS EXECUTEC -
OS/360. 

14. ANY OTHFR PROGRAMMING CR CPFRATING INFCRMATICN CP PESTRICTICNS -
PPCGIOOK MONITORING OVEBHEAC IS CN THE ORDER CE 6 PERCENT. 
PPOGLOOK CONSISTS OF TWO PROGRAMS PRCGTIME ANO PROGLCOK. PRCGIIME 
IS AN ASSEMBLER LANGUAGF PRCGRAM WHICH USFS THE INTERVAL TIMER TO 
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14. ANY OTHER INFORMATION OR PESTRICTICNS ( C C N T I N U E O 
CATCH A PICTURE OF ANY PROGRAM RUNNING UNDER IT AND RECORDS THIS 
INFORMATION IN A CATA SET. PPOGLOOK IS A FORTRAN FPCGPAM WHICH 
USES THE DATA SET PRODUCED BY PRCGTIME TC CREATE THE SUMMARY 
REPORTS AND PLOTS. 

15. NAME AND FSTABLISHMfNT OF AUTHORS -
R. H. JOHNSON* ANO T. JOHNSTCN 
STANFCPD CENTER FOR INFORMATICN PROCESSING 
STANFORD LINEAR ACCELERATCR CENTER 
STANFORD UNIVERSITY 
P. 0. BOX 4249 
S T A N F C P D , C A L I F C R N I A 9 4 3 0 5 

* C O N T A C T 

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL 
SOURCE DFCKS (PROGLOOK 925 CARDS, PRCGTIME (MVT £ VS2) 823 

CARDS, (MFT) 1079 CARDS) 
CONTROL INFORMATION (PPCGLCPK 27 CARDS, PPCGTIMF 22 CAPCS) 
RFFEPENCE REPORT 

17. CATEGORY - P 
KFYWORPS - (ATA PROCESSING PFRFORMANCE 
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1. NAME OP DESIGNATION CF PRCGPAM NUBCW 

2. COMPUTER FOR WHICH PRCGPAM IS DESIGNED AND CTHERS LFCN WHICH 
IT IS OPERABLE - IBM36C,370/195 

3. DESCRIPTION CF PROBLEM OR FUNCTION - NUBOW PERFOPMt A TWC-
DIMFNSICNAL ELASTIC ANALYSIS OE PFACTCP CORE SYSTEMS SUBJECTEC TO 
THERMAL AND/OR MECHANICAL ROWING. PEACTOR ASSEMBLIES APt CCNSID-
FPED TO BF ELASTIC REAM MEMBERS WHICH MAY HAVF VAPIAPLE GECMtTPY. 
EQUILIBRIUM FORCES AND POSITIONS AFf CALCULATED ALONG WITH THE 
SHAPES GF INDIVIDUAL ROWS. OLEARANCF AND LOCAL fLEXIPILITY ARE 
ALLOWED AT AIL CONTACTS. 

4. METHOD OF SOLUTION - A RELAXATION PPCCFDUHF IS USEE TO FINE 
ECUILIBPIUM POSITIONS CF CONTACTING NODES. REACTOR CUCTS ARt 
MODELED AS ELASTIC BEAMS WITH LOCAL FLEXIBILITY TREATED BY LINEAR 
SPRINGS. CCNTACT FORCES ARE SET TC ZERO FOR NCN-INTFFACTING 
NODES. THE RELAXATION PRUCtPLRf ADJUSTS THE PCSITICNS OF NODES, 
BOTE' INDIVIDUALLY ANC IN BLOCKS. UNTIL MECHANICAL ttLILIBRIUM IS 
ACHIEVED TC WITHIN A SPECIFIEC ERPOP CN FCRCES. 

5. PFSTRICTIONS ON THE CCMPLEXITY OF THE PROBLEM - AN AXISYMMETRIC 
MODEL IS ASSUMED. FRICTICN FORCES ARf NOT INCLUCEC. POSSIBLE 
CONTACT IS ALLOWED CNLY AT SPEClFItD AXIAL LCCATIONS ON THt 
ASSEMBLIES. THE PROGRAM CURRfNTLY IS PIMENSICNEC FCP MAXIMA CF 
16 ROWS OF PEAMS ANli 25 NODES PER BEAM. 

6. TYPICAL RUNNING TIME - THE SAMPLE PPCELEM, CONSISTING OF TWC 
COMPIEIE RUNS OF SIMILAR SYSTEMS, WAS COMPILED AND EXECUTEC CN 
THE IPM370/1<:5 AS A l-MINLTE JOB. 

7. UNUSUAl FEATURES OF THt PRCGRAM - A PUILT-WN FROCEDUFE FOR 
FSTABLISHIMG RELAXATION BLOCKS USES A RANDOM NUMPFF FPOCfSS TO 
AVOID RFLAXATION f) IH H ICUL T I F S FNCCUNTFPEC AS CCNTACT GAPS CPFN 
ANO CLOSE. 

fi. FFLATFO AND AUXILIARY PROGRAMS - BCW-V TREATS SIMILAR SYSTEMS, 
PUT WITH LESS GFNEPALITY. PAPABOW EXTENDS NUBCW TC AllCW ARBI
TRARILY M U L T I - L I N E A H S T I F F N E S S PARAMETERS FOR SEM-F NF I P IC Al 
MODFIINO OF THpoF-OIMCNSIONAL EFFECTS SUCH AS MIS-ALICNMENT, CIR
CUMFERENTIAL RCW, AEC FRICTION. 

9. STATUS - ARSTRACT FIRST DISTRIBUTFD CECEMRFP 1974. 
IBM^60 VFPSICN SURMITTED SEPTEMREP 1974, FtVISED fCITK'N 

P SUPMITTfD JANUARY 1975, SAMPLE PRDPltM fxtOLTEC BY 
ACC JANUARY K 7 5 ON AN IDM373/195. 

Ij. REFFRFNCES - G. A. MCLENNAN, NUBOW: A FORTRAN IV PRCGPAM FOP THt 
STATIC ELASTIC ANALYSIS OF BOWED PEACTOR CORES, ANI-EU6B, 
APPIL 1974. 
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I 1. MACHINE REOUIREMFNTS - 24QK WCROS OF MEMORY APE F E C L I F E D TC 
CCMPILR, 130K TO E X E C U T E . 

1 2 . 

1 3 . 

PPCGPAMMING L A E ; G U A G E LSED FCRTRAr' IV 

OPERATING SYSTFM CF MCNITCR UNDER WHICH PRCGPAM IS FXFCUTtC 
O S / 3 6 0 , 3 7 3 . 

14. ANY OTHER PPOGRAMMING CP OPERATING INFORMATICN OP RES T k l C T I O N S 

15. NAMF ANC ESTABLISHMENT OF AUTHOR -
G. A. MCLENNAN 
COMPCNENTS TFCHNCLCGY DIVISION 
APGCNNF NATIONAL L A B C R A T C R Y 
970C SOUTH CASS AVFNUE 
ARGCNNE, ILLINOIS 63439 

1 6 . MATERIAL A V A I L A B I F -
SOURCE DECK (727 C A P D S ) 
SAMPLE PROBLEM (28 CARDS) 
REFEPENCE REPORT WITH ERRATA 

17. CATEGORY - I 
KEYWORDS - RE A C T O R S , 2-0IMENSI0N4L ELASTIC STRUCTURAL ANAIYSIS 
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1. NAME OR DESIGNATION LF PPCGRAM - C f T O C - , F P £ C O P 

2. COMPUTFR FOP WHICH PRCGRAM IS CESICNED ANC CTHFPS IFCN WHICH 
IT IS OPERABLF - IBM2tC,37C/lS5 

3. DESCRIPTION CF PPOeiEM UP FUNCTICN - CETCCP ANP FRECCP APE ASSEM
BLY LANGUAGE SUBROUTINES WHICH M A Y BE CAlltD FPC.M FCFTkAN SUP-
ROUTINES CURING EXECUTION TU ALLOCATE ANC PtLfAS'" fCPf STORAGE. 
THOSt VARIARlfS HOk WHICH CORE STORAGF IS TO PF ALLCCATEC MUST PE 
PASSED AS AkCUMRNTS OF THE FORTRAN SUPPCUTINES. THESE PFOGFAMS 
41LCW VARIAPLE DIMENSIONING IN SUBROLTINFS WITHCLT A PREVIOUS 
SPECIFICATION OF THE MAXIMUM ALLOWABLE OIMENSICNS. 

4. MFTHOr OF SOLUTION - GETCCR CHFCKS TO DETERMINE IF THE DYNAMIC 
Al LOCATION REQUEST IS REASONABLE, WRITES ANY WARNING CR EPPOP 
MtSSAC^S, AND CALLS SUBRCUTINF ERRCR IF THF REQUEST CANNOT Bt 
HCNCPEO. OTHERWISE, IT PROVICES THE REOUESTEC SPACE THPCUCH THE 
GfTMAIN MACRO, ALTERS THf TAPLtS CF THf CALLING FRCGRAM AS 
NECESSARY, AND RETURNS CLNTkCL TO THF CALLING PPCGFAM. FFFOOH 
RELEASES SPACE IN THE SAME GENERAL MANNER BY USF CF THE FRFFMAIN 
MACRO. 

5. RESTRICTIONS CN THE COMPLEXITY OF THF PROPLEM - PEFOPf THE FCRTRAN 
SUPPOUTINf CAN RETURN TO ITS CALLER IT MLST RFiFASF ALL CCRE 
STCRAGE ALLCCATED T(i ANY CF ITS ARGUMENTS. 

6. TYPICAL RUNNING TIMF - LESS THAN ONE MILLISECCNP I <: FECUIPEl TC 
ALLOCATE OR RELEASE STC-3AGF FOR ONF ARRAY. 

7. UNUSUAL FEATLPES CE THE PkCGPAM -

8. RELATfO ANP 4UXILI4RY PPCGPAMS - • 

9. STATUS - ARSTRACT HIRST fMSTPIBUTFD CECEMPER 1974. 

IfiM36J VFRSICN SUPMITTED SEPTEMBER 1974. SAMPLE PROBIEM 
EXECUTtD PY ACC NOVEMBER 1974 UN AN IBM 37;/195. 

10. REFERENCES - R. C. OUPFCE, FORTRAN DYNAMIC SICPAGE ALLOCATION, 

(IRNL-TM-3P92, JULY 17, 1972. 

11. MACHINF REOUIPEMENTS - GETCLP OCCUPIES 1440 (DECIMAL) BYTES OF 

STORAGE ANC FRECCP, 1328 BYTFS. 

12. PROGRAMMING LANGUAGES USEC - FORTRAN IV ANC ASSEMBLY LANGUAGE 

13. OPERATING SYSTFM OR MCNITCP UNOER WHICH PROGRAM IS EXFCUTEC -

O S / 3 6 0 , 3 7 0 . 

14. ANY CTHER PROGRAMMING CR OPERATING INFORMATION OP PESTRICTICNS -
THE TEST PROGRAM AS COPED OCCUPIES A 240K REGION. 
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15. NAME ANC ESTABLISHMENT OF AUTHCR -
R. C. DURFEE 
H O L I F I E L D N A T I C N A L L A B O R A T O R Y 

P . 0 . BOX X 

OAK RIDGE, TENNESSEF 37833 

1 6 . M A T E R I A L A V A I L A B L E -

S O U R C E D E C K S ( 8 9 6 C A R D S ) 

S A M P L E P k C B L E M ( 9 8 C A R D S ) 

C O N T R O L I N F O R M A T I C N ( J C L 8 6 C A P D S ) 

S A M P L E P k C B L E M O U T P U T ( 6 S E L E C T E C P A G E S ) 

R E F E R E N C E R E P O R T 

17. C A T E G O R Y - P 

KEYWORDS - DYNAMIC STCRAGE ALLOCATION 
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NAMF OR D E S I G N A T I O N CF PROGRAM DYNAMIC ANALYSIS CF GASES 

COMPUTER FOR WHICH PROGRAM IS CESIGNED ANC CTHERS LFCN WHICH 
IT IS OPERABLE - IBM36C 

10. 

DESCPI 
SPFCTR 
SOLID 
OATA A 
FLOW P 
USFD F 
TRCMET 
12-107 
TO ANY 
USE D T 
OF SOL 
CCNTAM 
PROOUC 

PTICN 
AL DAT 
SAMPLE 
ND MAS 
ATE AN 
OR THE 
RY. A 
TIME 
TYPE 

0 GO NT 
ID SAM 
INANTS 
T S . 

OF PP 
A TO 
AND 

S-PEA 
C GAS 
DYNA 

L THOU 
CF-FL 
OF MA 
INUAL 
P L E S . 
ADSO 

OBLEM 
DFTERM 
THE TO 
K MEAS 
QUANT 

MIC AN 
GH WR I 
IGHT ( 
SS SPE 
LY MCN 

THE 
PBEC A 

OP FU 
INE T 
TAL C 
UkEMF 
ITY A 
4LYSI 
TTEN 
TOE) 
CTRCM 
(TOR 
TEGHN 
ND TR 

NCTIO 
HE RA 
UANTI 
NTS A 
RE DE 
S OF 
FCR D 
MASS 
FTER. 
GASES 
ICUF 
APPEP 

N - T 
TE AT 
TY OF 
RE DE 
SCR IB 
GASES 
ATA C 
SPEC! 

THE 
EVCL 

IS LS 
CASE 

HE PROGRAM 
WHICH GAS 
GAS EVOLV 

SCPIBED AS 
EO AS OUTP 
PY FAST S 

BTAINEP FP 
RCMETFR, I 
BENDIX MA 

VED CURING 
ED TO DETE 
S AND CTHE 

PRCCFSSfS MASS 
ES EVOLVE FRCM A 
EO. C A L I B P A T I L N 
INFLT O A T A . CAS 

LT CATA. IT IS 
CANNING MASS S F E C -
CM A BENDIX MODEI 
T NAY BE APPLIEC 
SS SFECTPOMETEP IS 
VACLLiM BAKtCUT 

RMINt SURFACE 
R VCLATILf OUTCAS 

METHOD OE SOLUTION - THE RATE AT WHICH A GAS EVOLVES FROM A SOLID 
SAMPLE IS DETEFMINEC' FROM A FFAK-HtlGHT M E A S U R E M F M AND A ELCw 
RATE F A C T O R . THE ARITHMETIC EXPRESSION FCR GAS FLOW RATE WILL 
C O N T A I N AS MANY CRACKING PATTERN C O E F F I C I E N T S AS NEECfD TC CCRFECT 
THE PARENT PEAK-HEIGHT MEASUREMENT CC THE SAMPIE GAS A N A L Y Z E D . 
THF QUANTITY OF GAS ANALYZEt IN MI L L I M O L E S ANP M C L C C L L E S IS OtTER-
MINEP BY INTEGRATING THE GAS FLUW PATE OVFR THE ELAFSFD TIME UF 
A N A L Y S I S . 

P E S T P I G T I O N S ON THt C C M P L E X I T Y CF THF PROPLEM - A TCTAL OF 
GAStS ARE UStD IN THt PPE^EET STUDY. 

12 

T Y P I C A L R U N N I N G T I M E 

M I N U T E S . 

T H E S A M P L E P P C P L F M « F X F C U T F S I N A f f w 

U N U S U A L F E A T U R E S CF T f t P F C G R A M -

R E L A T E D A N D A U X I L I A k Y P R O G R A M S - T H F P P C C F A M W A S C R I C I N A L I Y ^ P I T -

T E N F O R U S E W I T H T H E G E N E R A L E L E C T R I C MARK 1 T I M t S H A P I N G S E R V I C E . 

T H I S V = R S I f N I S A M i J O I F I C A T I O N O F A I C - 3 3 2 2 9 T R A N S F E P C E D F P L M T H E 

A L O - C C S M I C C O L L E C T I O N . 

S T A T E S - A B S T R A C T F I R S T O I S I ^ I B U T E D C C T C E R 1 9 7 4 . 

G E 4 , : M P C I F I F i ; V E R S I C N S U B M I T T E D MAY 1 9 7 . , P f V l S E C TO " U N 

ON I B M 3 6 0 A U G U S T 1 9 7 4 , S A M P L E P P C P l f M E X f U U T E C PY 

A C C . 

R E F F R O N G E S - R O B E R T W . L I S F P , C A R E Y A . C H A M B E R , F V A I N D . P L B Y , 

A T I M E - S H A R I N G F O R T R A N P R O G R A M F ? P T H t D Y N A M I C A N A L Y S I S CF G 4 S F S 

MY T I M T - O F - F L I G H T M A S S S P E C T R C M E T P Y , P F P - 1 4 . , , N C V E M E t P 7 , 1 9 6 9 . 

1 1 . M A C H I N E R E Q U I R E M E N T S -
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12. PROGRAMMING LANGUAGE UStO - FCRTRAN IV(G) 

13 . (iPEPATING SYSTEM CP MCNITCR UNDER WHICH PRCGRAM IS FXFGUTtC -
IBM^63 TSO. 

14. ANY CTHFR PROGRAMMING CP CPEPATINC INFORMATICN CF FFSTRICTICNS 

15. f'AME ANC ESTAPt ISHMcNT OF AUTHORS -
R. W. LU S E P , C . A. C H A M B E R S , AND F. D . RUPY 
THE DCW CHEMICAL CCMPANY 
ROCKY FLATS CIVISION 
P. 0. BOX 88? 
G O L D E N , C O L C P A O O B 0 4 0 1 

1 6 . M A T E R I A L A V A I L A B L F -

S O U R C E D E C K ( 1 7 9 C A R D S ) 

S A M P L E P R O B L E M ( 1 8 C A R C S ) 

P F F E R E N C E R E P O R T 

1 7 . C A T E G O R Y - U 

KEYWORDS - GASES, MASS SPECTRCMETPY, FLOW RATE 
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NAME OP D E S I G N A T I O N OF P K C G P A M - COPYCAT 

COMPUTRR FOP WHICH PPOGOAM I S OFSIONFD AND OTHERS LFCN WHICH 
I T I S OPERABLE - I B M 3 6 . . , 3 7 , 

Dt SCP 
GFAM 
MAY P 
ANCE 
F I R S T 
T P I P U 
V IDUA 
I / O T 
RESTR 

FOR G 
CATAL 
SUPPO 

I P T I O N 
C E S I G N t 
OSIOF 0 
MAY ALS 
, OATAL 
TEC TO 
L CATAL 
IME P E t 
UCTUR IN 
F N E R A T I 
OGS ON 
P T E O . 

OF PROELfc 
D TO PHUC 
N MANY VC 
C BE ORTA 
OG E N T P I E 
E 0 U 4 L I Z F 
OG I S PES 
U I R F f ) FOR 
G PAPAMFT 
CN DATA G 
ALL D I R F C 
BACKUP CO 

M OP F U N C T I O N - COPYCAT I S AN C 
UOE AN E F F I C I E N T S Y S T F M - w i p f CA 
LUMPS. SUBSTANTIAL IMPROVFMfcNT 
INFO CN A SYSTEM WITH CNLY A S I 
S FPCM MANY D I F F E P E N T CATALOGS 
THE I CAD ON EACH CATALOG. SECO 
TRUCTUFFD I N A WAY DESIGNED TO 

SEARCHING ANP U P D A T I N G . PEDIS 
FRS ARt UNDtP USER CCNTROL. "C 
ROUPS ANC A L I A S E N T P I t S APE ALS 
T ACCESS D E V I C E S , I N C L U D I N G DAT 
F I E S MAY ALSO BE M A D t . 

S UT I I ITY F P f -
TALLG WHICH 

I N FERFCRM-
NGLE CATALOG. 
MAY PI O E D I S -
N D , tACH I N C I -
M N I M I z t Tf E 
I k l B U T I O N ANf 
CEI C S C B ' S 
C PROCESSED. 
A C E L L S , APE 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

METHOD OF Sf LOTION -

PFSTRICTIONS ON THE COMPLEXITY CE THE PROBLEM - NAXIMUM OF -
32 CATALOGS DEFINFC AS INPUT 

COPYCAT HAS REFN DESIGNED FOR A CATALOG SYSTEM WHERE A HIGH lEVFl 
INDEX NAME, OTHER THAN A GVCL POINTER, MAY CNLY APPEAR IN CNE 
CATALOG. WHEN A CONFLICT IS FCUNO, THF ENTRY FCOM THE FIRST 
DEFINED INPUT CATALOG IS U S E D . WHEN MORE THAN ONE CLTPUT CATALOG 
IS PRODUCED, ONE IS DEFINEP AS THE MASTEF CATALOG ANC THE CTHEPS 
AS SECONDARY C A T A L O G S . COPYCAT M U S T BE RUN ONCE Tt FRODUCE THt 
MASTER CATAICG IN MASTER MODE, ANP IF THERE ARf StCCNPARY CATA
LOGS, ONCE IN SECCNDAFY M C O E . 

TYPICAL RUNNING TIME - • 

UNUSUAL FEATURES OF THE PROGRAM -

RELATED ANC AUX11 lAkY FROGPAMS -

STATUS - ABSTRACT FIRST DISTRIBUTED OCTOBER 1974. 

lfiM36C VERSICN SUPMITTED AUGUST 1974, REPLACFU PY RE
VISED EDITION B CECEMBER 1974. 

REFERENCES - DOUGLAS E. ENGEPT, COPYCAT - CS CATALOG UTILITY PPC
GRAM, ANL-8103, MAY 1974. 

MACHINE REQUIREMENTS -

PRCGRAMMING lANGUAGE LSEO - ASSEMBLY LANGUAGE 

OPERATING SYSTEM OR MCNITOR CNOER WHICH PRCGRAM IS EXECUTEC -
OS/MVT, OS/MFT, OS/VSl ANC 0S/VS2 RELEASE 1. 

14. ANY OTHER PRCGRAMMING OR OPERATING INFORMATION OP RESTRICTIONS 



1214 

ACC APSTRACT 6 4 6 02/75 

15. NAME ANC FSTABLISHMENT CF AUTHCR -
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KEYWORDS OPERATING SYSTEMS, OATA PROCESSING, UTILITY RCUTINE 
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14 HAFEVEP HAFEVER CALCULATES THt ENERGY 
EXCHANGE INELASTIC SCATTERING CROSS SECTICN ACCCROING TO THE 
HAUSFR-FESHPACH THEORY MODIFIED TC INCLUDE THE EFFECT OF SPIN-
ORBIT CCUPLING. THE CROSS SECTION IS INTEG8ATEC OVER ANGLE. 

^1 ?UT ZUT COMPUTES PESCNANCE INTE
GRALS FROM RESONANCE PARAMETERS FCR A WIDE VARIETY CF TEMPERA
TURES, COMPOSITIONS, ANO GECMFTRIES FOR THE RESOLVED RESONANCES. 

*2 TUZ TUZ CCMPUTES RESONANCE INTE-
GPALS FCP A WICE VARIETY CF TEMPERATURES, COMPCSITICNS, ANO CECME-
TPIFS FCR THE UNPESOLVEO RESCNANCES. 

56 SUMMIT 
FERFNTIAL FN 
TALLINE MODE 
SCATTERING K 
FOR A 7-pHON 
USFD TO OETE 
OXYGFN. 
SIGM4(F(J) T 
IHF INTFGPAI 
D(GCS(THETA) 
WHERE E O ) A 
ANGLE OF SCA 
THE RATIO OF 
THF NEUTRCN. 

SUMMIT EVALUATES THF DIF-
ERGY-TRANSFFK CPCSS SFCTICN FOR SCATTEPING BY A CPYS-
P4T0R, UTILIZING THE SO-CALLEC PHCNON fXFANSICN. THE 
ERNEL FOR A 1-PHCNON CHANGE IN ENERGY IS 4CDEC TC THAT 
CN FNEkGY EXCHANGE, ANC SO ON. THIS PROGRAM HAS BEEN 
RMINE SCATTERING MATRICES FCR BERYLLIUM, GRAPHITE, ANC 

0 F)/S1GMA(J)=(((M*l)/M(**2) • SORT(E/E(0)I * 1/2 
FROM -1 TC 1 CF SIGMA(F(0) TC E,GCS(THFTA)) 
) 
ND F ARE THE INITIAL ANO FINAL ENERGIES, THETA IS THE 
TTERING, SIGM A ( L ) THE FFEF-ATCM CRCSS SECTICN, ANO M 
THE MASS CF THC SCATTERING NUCLFUS TO THAT OF 

89 APES2 ARES2 IS USED TC CALCULATE 
EFFECTIVE PESCNANCE INTEGRALS ANO MULTIGROUP CPOSS SFCTICNS FOP 
LUMPS ANO MIXTURES USING RESONANCE PAPAMETERS. IT CCMPINES IN A 
SINGLE CODE, THE PESCLVEO, UNRESCLVFO, AND 1/V PARTS CF THf CALCU
LATION WHICH WERE PREVIOUSLY IN SEPARATE CCOES. THE MUITIGRCUP 
CPOSS SFCTICNS ARE PRINTED IN A FORM FOR USE IN MUITIGROUP REACTOR 
CALCULATICNS. FOR EXAMPLE, THEY CAN PF INSERTED IMC THE AIM6 
(ACC ABSTRACT 29) OP FAIM (ACC ABSTRACT 120) LIBRARIES. THE 
ENERGY FRFAKPOINTS ARE INPUT OATA AND A RESONANCE FAFAMtTEF 
LIPPARY IS INCLUDED. 

171 NEARREX NEARPEX CCMPUTES NEUTPCN-
INCUCED, AVERAGE FLUCTUATICN (CR COMPOUND NUCLEUS) CROSS 
SECTICNS. PROVISION IS MADE FOR THE COMPUTATION OF CCMPCUNC 
ElASTIC AND I N F U S T I C NEUTRCN CROSS SECTIONS, RADIATIVE 
CAPTUR? ANC FISSICN CFCSS SECTICNS, AS WELL AS CTHER PROCESSES, 
SUCH AS PPOTCN EMISSION. IT CAN ALSC BE USED TC COMPUTE PPOTON-
INOUCEO AVERAGE CPCSS SFCTICNS. 
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176 RAPTURE THIS CCOF COMPLIES 
RESONANCE INTEGRALS, AVERAGES THEM OVER RESONANCE PARAMETRIC 
DISTRIBUTIONS, AND COMPUTES FISSION ANC CAPTURE CRCSS SECTICNS 
AS A FUNCTICN CF FUEL TEMPERATURE ANO OF POTENTIAL SCATTERING 
CRCSS SECTICN PER ABSCRBEP ISCTCPE. 

177 OCOIE 
THE EFFECTS CF -

(ll OVERLAP OF RE 
U238 ANO THE 

(2) THE TEMPERATU 
ENERGY INTERV 
CALCULATICN C 

DOPIE CCMPUTES FLLX-A 
RANGE UNDER THE FOLIC 

(1) INTERFERENCE 
BE IGNORED. 

(2) SCATTERED NEU 
RANGE CF ENER 

(3) ALL RESONANCE 
RESOLVED. 

(4) LEAKAGE IS IN 
SCATTEPING. 

DOPIE WAS OEVELCPED TC STUDY 

SCNANCES OF UNLIKE FUEL ISCTOPES SUCH AS 
PLUTCNIUM ISCTCPES, AND 
FE DEPENCENCE CF THE AVERAGE FLUX CVEP AN 
AL CGNTAINING RESCNANCES IN THE 
F THF DOPPLEP CCEFFICIENT. 
VFRAGEC CRCSS SECTICNS OVER A GIVEN ENERGY 
WING ASSUMPTION 
SCATTEPING CCRRECTICNS WILL Bt SMALL AND CAN 

IRONS ARE DISTRIRUTFC UNIFORMLY OVER THE 
GY CEGFACATION CONSTANT FCR EACH MATERIAL 
S ARE RESOLVED OR CAN BE TREATFC AS 

SIGNIFICANT, MAKING SIGMA R(J) = POTFNTIAl 

203 COMPCO (40.0279) THE FRCGRAM P E R M T S COMPUTING 
AND GCNVOLUTING A COMEINATICN CRQSS SECTION CURVE CCMPCSED CF THC 
CRCSS SECTION CURVES CF 4 SAMPLE ANO UP TC ECUR CONTAMINANTS. 

2L8 T 
GPOUP, 
CPOSS S 
HETEROG 
PAPAMET 
RESOLVE 
ENERGY 
IS AVAI 
AV6ILAB 
APE COO 
BETWEEN 
DEPENDE 
MASS, A 
APSORBF 
QPEIT-W 

PIXl 
POPPLE 
ECTION 
FNEOUS 
ERS, G 
C RESC 
RESONA 
LABLE. 
I E FCP 
EO FOP 
RESON 

NGE AR 
ND INT 
P ATOM 
IGNFR 

R-RRCACE 
S AND TH 
RESONAN 

EOMETRY 
NANCE, U 
NOE CALC 

L=l UN 
ISOTOPE 
CYLINOE 

ANCE AND 
F AVAIIA 
ERMEOIAT 
S ARE AL 
LINE SHA 

NEO EFFE 
Elk TEMP 
CE ABSOP 
AND CCNC 
NRFSOLVE 
ULATIONS 
kESOLVEt) 
S OF ALL 
PS, SPHF 
POTENTI 

PLE. TH 
f PEFRES 
L AVAIIA 
PE IS US 

TR 
CTIVE RESO 
ERATURE GO 
PER. USIN 
ENTRATICNS 
D RESCN4NC 
. FISSILE 
RFSONANCE 
SPINS. E 

RES, AND P 
AL SCATTER 
E NAPROW-R 
FNTATICNS 
BLE. THE 
ED. 

IXl CALCU 
NANCE INT 
EFFICIENT 
G BASIC P 
, THE con 
E, AND 1/ 
ISOTOPE 
CALCULAT 

CUIVALENC 
LANES. I 
ING ANC I 
ESONANCF, 
CF SC4TTE 
ISOLATED 

LATfS MULTI-
EGPAIS AND 
S ECR A 
ESC NANCE 
E C CMF, I NES 
V AND NEGATIVE 
CAICLLATICN 
ICNS ARE 
F RELATIONSHIPS 
NTERFERENCE 
TS TEMPERATURE 
INFINITF-

RINGS WITH 
SINGIE-LEVEL 
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214 MISH MASH THE PRCGRAM CCMfUTES RES
ONANCE INTEGRALS FOR INFINITE HOMOGENEOUS MIXTURES FCR ABCVE 
THERMAL ENERGIES. THF MAJOR PHYSICAL APPROXIMATION IS THAT 
RfSONANCFS APE HEPRESENTEC BY THE SINGLE-LEVFL BREIT-WIGNEP 
FORMULATION. IT IS ALSO ASSUMED THAT SCATTERING IS ElASTIC ANC 
THAT A NONRESONANT MATERIAL HAS A CONSTANT SCATTERING CRCSS 
SECTION. 

215 CHAD CHAD IS CESIGNEC TO 
FACILITATE ANALYSIS ANC HANCLING OF CIFFFPENTIAL NFLTRCN 
SCATTERING OATA. IT PROOLCES LEGENDRE SCATTERING CCEFFICIENTS 
FRCM ANGULAR OISTPIBUTION CATA TABULATED IN MANY CIFFEPENT FOR
MATS. IT CAN TRANSFORM ANGULAR DATA INTO LEGENDRE SCATTERING 
COEFFICIENTS IN FITHfcR THE LABCRATORY CR THF CENTEP-CF-MASS FRAME 
OF RFFD.PENCE. IT CALCULATES THE AVERAGE COSINE CF THE SCATTER
ING ANGLE IN THE LABCPATORY SYSTEM AND THF AVERAGE LCGARITHMIC 
ENERGY CECRFMFNT PER ELASTIC COLLISION. 

216 FS0P3 FSDP3 CCMPUTES FOINTWISF 
CROSS SECTICNS FROM SINGLE-LEVEL BREIT-WIGNER RESONANCE PARAME
TERS. 

217 LEGC0EF3/GE0RGE CALCULATES LECENCRF EXPANSION 
CCEFFICIENTS FOR THE ANGULAR DISTRIBUTION OF EL^-STICALLY SCATTERED 
NELTRCNS. 

238 EX 
RESONANC 
EFFECTIV 
THE EFFE 
ANO THE 
INCIDENT 
FCR THF 
SUFFICIE 
MOMENTA 
LEVELS I 
SCATTERI 
PROVISIC 
l.O/SORT 
SECTION 
(SORT(E) 

T/XC 
E PARAMETERS 
E OPPPLER-BRtJ. 
CTIVE CPOSS S 
NEUTRON VELOC 
NEUTRON. A 

TARGFT NUCLEI 
NTLY LCW ENER 
(L = 3) INTER 
S NEGLECTED, 
NG AND POTENT 
NS FCR ADDING 
(E) FOR LEVEL 
IN THE WINGS 
*(E-E0»*»2) M 

GIVFN'A SET OF PREIT-WIGNEP 
(ZERO TEMPFRATUPE) EXT CALCULATES THE 
.ACENEC CPOSS SECTIONS FOR ANY 
ECTICN WHEN MULTIPLIED BV THF 

TEMPERATURE. 
TARGET DENSITY 

ITY (LABI GIVES THE REACTION PATE PER 
MAXWELLIAN VELOCITY CISTRIBUTICN IS ASSUMED 
. THE ANALYSIS IS CARRIED CUT 
GIES SO THAT ONLY ZERO NEUTRON 

FOR 
ANGULAP 

ACTIONS ARE IMPORTANT. INTERFERENCE BETWEEN 
HOWEVER, INTERFERENCE BETWEEN RESONANCE 
lAL SCATTERING IS INCLUDED. THERE ARE 
A CORRECTION CRCSS SECTICN OF 

S NOT EXPLICITLY CONSIDERED. 
OF A NEGATIVE ENERGY RESONANCE 
AY BE ACDEC. 

THE FCPM 
ALSC THE CRCSS 
, CONSTANT/ 
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247 ELANGEl FlANGEl C O M F U U S NEUTRON 
SCATTERING KERNELS FCF A LARGE CLASS CF M C P E R A T O P S . NEUTRON SCAT
TERING KEPNFIS ARF OBTAINED FRCM THE SCATTERING LAW COMPUTED BY 
THE COOE GASKET. ELANGEl ALLOWS THf CALCULATICN CF DOUBLE DIF
FERENTIAL CRCSS SFCTICNS, ANGULAR CROSS S f C T I C N S , TOTAL CROSS 
SECTIONS, AND LFGFNORE MOMENTS OF THE SCATTERING K E F N E L . THE 
SHORT CCLLISICN TIME APPROXIMATION IS USEC FOR ENERGY TRANSFERS 
LARGER THAN THE MAXIMUM PRCVICFD BY G A S K F T . 

254 2PLUS THE 2PLUS CCDE SOLVES THE 
PROBLEM OF THE SCATTEPING CE CHARGED CR UNGHAPGEC NLCLECNS RY A 
NUCLEUS PEPkESENTEO BY 4 CEEORMEO NUCLEAR P O T E N T I A L . THE MOCEL 
ASSUMES THAT THE TARGET NUCLEUS HAS A 0+ GROUNC STATE AND A 2* 
FIRST EXCITEC LEVEL, AND THE INTERACTION POTENTIAL HAS A QUADRU
POLE DEFORMATION. A HAUSER-FESHBACH COMPOUND NLCLEL5 CALCULATICN 
HAS BEEN INCIUCFO. THE OUTPUT CONTAINS TOTAL, POTENTIAL ELASTIC, 
POTENTIAL INELASTIC ( 2 + ) , RFACTICN, ANC CCMPCUND NLCLEUS CPCSS 
SECTIONS AS WELL AS ELASTIC AND INELASTIC ANGULAR DISTRIBUTIONS. 

263 GASKET GASKET CALCULATES THE THERMAL 
NFUTRON SCATTEPING LAW, S(ALPHA,BET A ) , FOP A LARGE CLASS CF 
M C P E k A T O R S . PROVISION HAS PFFN MADE IN GASKET FOR THE FOLLOWING 
DYNAMICAL MODES OF THE SCATTERER -

(I) FREE TRANSLATION ( G A S ) . J 
DIFFLSIVE Ok PPOWNIAN M O T I O N . 
HARMCNIC ISOTROPIC VIBRATIONS WITH CCNTINUCLS FRECUENCY 
SPECTRUM. 
HARMONIC ANISTRUPIC VIBRATIONS WITH CCNTINUCLS FRECUENCY 
SPECTRUM (AS APPLIEO FOR INSTANCE TO G R A P H I T E ) . 
HARMONIC ISOTROPIC VIPRATIONS WITH DISCRETE FRECUENCY 
SPECTRUM. 

(2) 
(3) 

(4) 

(5) 

289 GAKFR THE GAKER CCDE EVALUATES THE 
INELASTIC DCUBLF-DICFERENTIAL NEUTRON SCATTERING CRCSS SECTIONS 
FOR MODERATORS WITH PHCNON SPECTRA WHIGH CAN BE REFRESENTtD AS 
SUMS OF O E L T A - F U N C T I C N S . IT IS BASEC CN THE CRIGINAl MODEL FCP 
LIGHT WATER BY NELKIN, WHICH CONSISTED OF A TRANSLATOR, A HINDERED 
RCTATOR (TREATED AS AN ISCTROPIC O S C I L L A T O R ) , ANC SEVERAL VIBRA
TIONAL CSCILLATCRS. THE CCDE HAS BEEN MODIFIED SEVEFAL TIMES TC 
INCLUDE MORE CSCILLATCRS AND TO TREAT ANISOTROPIC EFFECTS. FINAL 
ENFRGY-INTEGPATEO CRCSS SECTICNS ARE ALSO C A L C U L A T E C . 

292 PSEUDO RESONANCE PARAMETERS ARE CON
STRUCTED FROM AVERAGE NUCLEAR PROPERTIES IN THE RESOLVED RESONANCE 
REGION. 
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305 STRIP CAPTURF ANO FISSICN RESONANCE 
INTEGRALS ARE CALCULATED EY A FAST METHCD IN THE RESCLVEO RESO
NANCE RANGE, TAKING EXPLICIT ACCCUNT OF OVERLAP ANC INTERFERENCE 
BETWEEN RESCNANCES IN A MIXTURE OF RESONANCE ABSCRBERS. THE 
RESONANCE INTEGRALS APE CALCULATED OVER ARBITRARY ENERGY BANDS. 
OPTIONALLY, THF NFUTRON FLUX AS A FUNCTICN OF ENERGY IN ONE CR TWO 
REGIONS MAY BE PRINTEC OUT. 

3UB JUPITCRKJPl) JUPITCRl IS USfC TO PERFCRM 
COUPLED-CHANNEL CALCULATICNS TO EVALUATE THE CROSS SFCTICNS FOP 
THE SCATTEPING OF NUCLEAR PARTICLES BY VARIOUS COLLECTIVE NUCLEII. 

323 MUFFLE THIS PRCGRAM CCMPUTtS THE 
NEUTRON CROSS SECTICNS FCP A FISSILE NUCLIDE IN WHICH ONF TC THREE 
RFACTION CHANNELS ARE CPEN FOR THt FISSION PRCCESS. PROVISION IS 
MADE FOP TWO INDEPENDENT SPIN STATES WITH INTERFERING LEVELS AS 
WELL AS A SET CF NON-INTEPFFRING LEVELS. THE CRCSS SECTICNS APE 
INTEGRATED OVER A SPECIFIED GROUP STRUCTURE TC YIELC RESONANCE 
IKTFGRAIS. 

37A PFCGV PEGGY IS A LEASl SQUARES 
SEARCH PROGRAM WHICH ANALYZES, IN TERMS OF PHASE SHIFTS, THE ELAS
TIC SCATTERING OF SPIN ZERC ANC SPIN ONE-HALF PARTICLES PY SPIN 
ZERO NUCLEI. PEAL OR COMPLEX PHASE SHIFTS MAY BF LSFf) WITH OR 
WITHOUT SPIN-ORBIT CCLFlINC. DIFFERENTIAL CRCSS SECTION AND 
POLARIZATION ANGULAR CISTP IPUTIONS MAY BF ANALYZED EITHER SEPA
RATELY OR SIMULTANEOUSLY. 

% 

335 RAMES PAMfS COMPUTE! PCTH LOCAL AND 
NONLOCAL RADIAL INTEGRALS CF A VARIETY CF RACIAL OPERATORS USING 
«;jNGLF-PARTICLE WAVE FUNCTIONS WHICH ARE EIGENSTATF? OF MOTION IN 
4 WOOOS-SAXCN POTENTIAL WEll. THE CFFPATCRS CURRENTLY AVAILABLE 
APE R**N, N=0,l,2,>,4,5 ANC THE DERIVATIVE WITH RESPECT TC X OF 
l/(EXP(X)+l) WHERE X=(R-R{C))/A(0). 

341 GANDY3 GAN0Y3 EVALUATES TEMFERATURE-
PFPFNCFNT EFFECTIVE NEUTRCN CAPTURE, FISSICN, ANC SCATTERING CROSS 

SECTIONS IN THE UNRESCLVEC RtS0N4NCE REGION FROM 4VEPAGE PESCNANCE 

"APAMFTERS. 
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34 7 CCOILLI 
NEUTRON RESONANCE DATA IS PFPFO 
SICN. 
TIME. 
CROSS 
OATA. 

THE PROGRAM CAN HANDLE 0 
OPTIONS ARE PRCVIOED 

SECTICN DATA, ANC FOR 
FCR 
THE 

BY OPTION, ONE CAN INCLU 
OP PERFORM THE FIT IN TERMS 
LINES WHILE THE POTENTIAL 

CF 
SCAT 

INCLUDED IN THE TRIAL FUNCTICN 
VISIONS ARE GIVEN FOR GAUSSIAN 
TICNS IN THE LATTER C A S E , 
FCR AOAPTATICN TO ANY KIND 
VANT CONVOLUTION INTEGRALS 
ATED 
STFPS 

3Y SIMPSON INTEGRATICN 

MCD 
CF E 
INVO 
WIT 

. BESIDES THE RESONANCES 
CCNTAINS AN OPTIONAL NUMBER 
WHICH 

CF 
MAY REPRESENT RESCNANCES 

AS WFLL AS RESONANCES WITHI 
PERMITTING IMPURITY EFFECTS 
STATES SEPARATED. 

> TH 
TC 

A LFAST SCUA 
RMED USING THE MUL 
NLY ONE SET CF CRC 
THE ANALYSIS CF F 
DIRECT HANCLING C 

DE THE MULTI-LEVEL 
S U P E R I M P O S E D SYMME 
TEPING INTERFERFNC 
FCR THE TOTAL CRCS 
ANO NON-GAUSSIAN P 
IFICATION CF CNF S 
XPEPIMENTAL CCNDIT 
LVING THE TRIAL FU 
H AN CPTICNAL NUMP 
TO Bt F I T T E D , THE 
RESONANCES HAVING 
EXTERNAL TO THE RE 
E ENERGY INTERVAL 
RE D E S C R I B E D , CP, 

RES ANALYSIS CF 
TI-LEVEL EXPAN-
SS SECTIONS AT A 
EACTICN CP TOTAL 
F TRANSMISSION 
INTERFERENCE 

TFIC BREIT-WIGNER 
F IS ALWAYS 
S SECTICN. PPO-
ESCLUTION FUNC-
UBPCUTINF ALLOWS 
ICNS. THE PELE-
NCTICN ARE EVALU-
EP CF INTEGRATICN 
TFIAL FUNCTION 
KNCWN PAPAMETERS, 
GICN BEING FITTED 
CF INTEREST, THUS 
IF NEEDED, SPIN 

359 PUNl PUNl EVALUATES LNRESCLVED 
RADIATIV? CAPTURE INTEGRALS AND RELATEO MULTIGROUP CPCSS SECTICNS. 
THE UNRFSOLVEO DISTRIBLTICNS MAY HAVE VARIOUS CRBITAl ANGULAP 
MOMENTUM QUANTUM NUMBERS ANO THE EFFECTS CF DCPPLEF E P C A C E M N G 
ANO SELF-SHIELDING ARE INCLUDED. 

?60 TCP THE TOR PORGRAM CALCUIATES 
THE SCATTEPING LAW FCR A CRYSTALLINE MATERIAL IN THE INCOHERENT 
APPROXIMATION, FROM THE PHONCN FREQUENCY CISTRIBLTICN AND A SPE
CIFIED TEMPERATURE. A PkOPCRTIUNAL QUANTITY IS PUNCHED IN THE 
HORM OF A TABLE FOR INTERPCLATICN OF THE PCUPLE DIFFERENTIAL CRCSS 
SECTION. AS AN ALTERNATIVE, THE PROGRAM OBTAINS THE ANALOGOUS 
QUANTITIES FOR 4 MC:N4T0MIC G A S . 

376 4VEPAGE AVERAGE CALCULATES AVERAGE 
SCATTEPING, CAPTURE, AND FISSION CRCSS SECTIONS FPCM S- AND P-WAVE 
OATA OF THE UNRESOLVED PARAMETERS CF FILE 2 OF ENOF/F. 

377 SIGPLOT SIGPIOT CALCUIATES IHE SCAT
TEPING, CAPTURE, FISSICN, ANC TOTAL CROSS SECTIONS FROM RESONANCE 
PAPAMETFRS OF VERSION I CATA FROM FILE 2 CF E N D F / B . SCATTERING 
CRCSS SECTIONS MAY BE CALCLLATCD WITH CR WITHCUT LEVEL-LEVEL 
INTERFERENCE. PROVISION IS ALSO MAPf TO NUMERICALLY OOPPIER-
BROADFN ANY CF THE CPCSS S E C T I O N S . 
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3B1 LY^NE LYNN PERFORMS A MLLTIPOLE 
EXPANSION OF THt WOOOS-SAXCN POTENTIAL. THE NLIM6EP5 GENEPATEP ARE 
SUITABLE FOR MICRCSCOPIC CALCULATICNS CF INELASTIC SCATTERING FRCM 
NUCLEI WHICH LSE A WOODS-SAXON INTERACTION BETWEEN THE PROJECTILE 
ANC THE TARGFT NUCLECNS. 

385 GOHBE/PRFP THE PROGRAMS, FFEP ANC CCHBE 
CALCULATE THF COHFPENT CNE-PHCNON SCATTERING LAW FOR PCLVCPYSTAL-
LINE BERYLLIUM, USING AN ISOTROPIC 06PYE-WALLEP F A C T C AS AN 
APPROXIMATION FOR BERYLLIUM. THE OFBYE-WALLER FACTCF W IS CON
SISTENT WITH THE DEFINITION EXP**(-2*W*ALPHAI IN THE SCATTERING 
LAW. 

399 SUMCP(M0271) SUMCR CALCULATES S-WAVE NEU
TRCN CROSS SECTIONS AT SELECTED ENEFGIES. THE CRCSS SECTICNS ARE 
CAICULATED IN THREE APPROXIMATIONS TC P-MATRIX THEORY - THE REICH 
AND MOORE APPPOXIMATICN, THE FESHBACH, PORTER, AND WEISSKCPF 
APPROXIMATION, AND THE SUMS CF SINGLE-LEVEL FCRMULAF APPPOXIMA
TICN. THFSE CALCULATEC CPCSS SECTICNS CR, ALTERNATIVELY, INPUT 
LISTS OF CROSS SECTICNS, ARF DOPPLFR BRCACENEC USING EXACT CALCU
LATION FOR TARGET NUCLEI IN MAXWELLIAN MOTION. CALCLLATEC CROSS 
SECTIONS OR CROSS SECTIONS DIVIDED PY NEUTRON ENERGY CAN Bt INTF-
GPATEO BETWFEN ARBITRARY ENERGY LIMITS. 

410 TACASI TACASI IS USEC TO DETERMINE 
THE PARAMETfRS OF A SINGLE NFUTRON RESONANCE. THE CCDE ACCEPTS 
MEASURED VALUES OF CAPTURE AREAS, SELF-INCICATICN AREAS, SELF-
INDICATION RATIOS AND TRANSMISSION AREAS AKO THEIR A5S0CIATEC 
UNCERTAINTIES IN ANY CCMBINATION AND DETERMINES BEST ESTIMATES OF 
THE NEUTRON ANO RADIATION WIDTHS AND THEIR STANDARC CtVIATICNS. 

417 ATHENA4 ATHENA4 CCMPUTES FORM FACTORS 
FOR INELASTIC SCATTERING CALCULATICNS, USING SINGLE-PARTIGLE WAVE 
FUNCTIONS THAT ARE EICFNSTATES OF MOTION IN EITHER A WOODS-SAXON 
POTENTIAL WELL OP A HARMONIC OSCILLATOR WELL. TWO-BODY FORCES CF 
GAUSS, COULOMB, YUKAWA, AND A SUM CF CUT-OFF YUKAWA RADIAL DEPEN
DENCES ARE AVAILABLE. 

465 RFSENC/ADLER RESENC GENERATES INFINITELY 
DILUTE, UNBPCAOENED PCINT CROSS SECTIONS IN THE ENCF FORMAT BY 
COMBINING ENDF FILE 3, BACKGROUND CROSS SECTICNS WITH POINTS CAL
CULATED FROM ENDF FILE 2, RESONANCE PARAMETER CATA. 

ADLER CALCULATES TCTAL, CAPTURE AND FISSICN CPOSS SECTICNS FROM 
THE CORRESPCNDING ADLE.R-ADLER PARAMETERS IN THE ENCF/B FILE 2 VER
SION II DATA AND ALSr DOPPLER-BROACENS CROSS SECTIONS. 
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47;. GPAMP GPAMp RANDOMLY GENERATES 
REICH AND MCCRF PAkAMETEPS FCR MULTILEVEL UNRESOLVED RESONANCES OF 
FISSILE ISOTOPES. 

482 COMNur/CASCADE CCMNUG CALCULATES NEUTRCN RE
ACTION GROSS SECTICNS USING A STATISTICAL MODEL FCP CECAY CF THE 
COMPOUND N U C L E U S . COMPETING REACTION TYPES PERMITTED ARE ELASTIC, 
DISCRETE ANC CONTINUUM INELASTIC, GAMMA PAY EMISSION, CAPTURE, 
FISSION, ANC N,2N. 

CASCADE SCLVES THE INTPANUCLEAP G A M M A RAY CASCADE EOUATICN TO 
OETFRMINE SFCCNDARY PARTICLE EMISSION P R O B A B I L I T I E S . COMPETING 
PROCESSES CCNSIDFPED APE GAMMA RAY EMISSION, NEUTRON EMISSION AND 
FISSION. 

492 PAMPl PAMPl CALCUIATES SCATTERING, 
C A P T U R E , FISSION ANO TOTAL CROSS SECTIONS FROM REICH-MCOHf 
RESOLVED RESONANCE PAPAMFTEFS, THE RESONANCE PARAMETERS APE 
ASSUMED TO PE IN FNOF/P VERSION II OATA F C P « 4 T . CROSS SECTIONS 
MAY BE CCPPLEP BROACENED IF SC D E S I R E D . 

504 THRESH THRFSH CALCLLATES NELTRCN-
INDUCFO RFACTICN CROSS SECTICNS FROM 0 TO 20 MEV AND FISSION SPEC
TRUM AVERAGES FOR NUCLIDES HAVING 21 TO 50 P P C T C N S . REACTION 
PRODUCTS CONSIDERED APE 2N, 3N, P, D, T, H E - 3 , ALPHA, NP, ND, NT, 
NHF-3, N-ALPHA, PN, 2F, P-ALPHA, ALPHA-N, ALPHA-F, ANC DN. 

506 JPIXR PIXR CCMPUTES SCATTERING 
CPOSS SECTIONS ANO PELATEC QUANTITIES FOR THE SCATTERING OF 
NUCLECNS OR COMPOSITE FAPTIOLES FROM ANY CCLLECTIVE N U C L E U S , EVEN 
OP ODD A, VIBRATIONAL CR ROTATIONAL, THE PROJECTILE CAN BE 
CHARGED OP UNCHARGED ANO CAN HAVE SPIN 0, 1/2, CR 1. 

507 PHASER HASEP COMPUTES THE FCLLCWING 
QUANTITIES FCR THE SCATTERING OF NEUTRONS FRCM NUCIEII - TOTAL, 
ELASTIC, AND REACTION CRCSS SECTIONS, CIFFERENTIAL SHAPE ANC CCM
PCUND PLASTIC CROSS SECTICNS, OIFFERFNTIAL P C L A R I Z A T I O N S , CIFFER
ENTIAL AND INTEGRATtC CCMPCUND LFVEL INELASTIC CRCSS SECTICNS, 
COMPOUND AND SHAPE ELASTIC LEGENORF MOMENTS IN THE CENTEP-CF-MASS 
SYSTEM. 

524 BESFIT BESFIT CALCULATES DIFFER
ENTIAL ELASTIC SCATTERING CROSS SFCTICNS USING A BESSEL FUNCTICN 
FXPANSICN, PASFD CN A CIFFRACTION M C D E L . CONSTANT TFPMS MAY 
EITHER PE SUPPLIED AS INPLT OAT* OR CPTAINFC BY A LEAST SQUARES 
FITTING OF THE DATA. 
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531 CLEM CLEM GENERATES CCNSTPAINEC 
LEGENDRE MOMENTS FOR NEUTRCN SCATTERING ANGULAP DISTRIBUTIONS. 
THF CONSTRAINT IS THAT THE ANGULAR DISTRIBUTION ITSELF SHOLLD BE 
NCN-NEGATIVE. 

535 MULTI 
CPCSS SECTIONS. 

MULTI COMPUTES SCATTEPING 

553 U3R U3P NUMFPICALLY CONSTRUCTS A 
TABLE OF THF CUMULATIVE PRCBABILITY CISTRIBUTICN FLNCTIONS CF 
UNRESOLVEC RESONANCE CROSS SECTIONS IN A NARROW ENfRCY RANGE. 

639 PCLLA THE PRCGRAM TRANSFORMS A SET 
[If p_MATRIX NUCLEAR RESONANCE PARAMETERS INTO A SET CF EQUIVALENT 
S-MATPIX (OP KAPUP-PEIERLSI RESONANCE PARAMETERS. 
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33 GAMl/REP/UPOATE THIS PROGRAM CCMPUTES THE 
SLOWING-DOWN SPECTRUM IN EITHER THE PI OP THE Bl APPPOXIMATICN 
USING 6« GROUPS OF NEUTRONS WITH A CONSTANT GROUP WICTH CU=U.25, 
MULTIGROUP CCNSTANTS ARE CALCULATED FCR UP TC 32 FAST G R O U P S . 

50 TFMPFST2 TEMPEST2 IS A NEUTRON THER
MALIZATION PROGRAM PASFO UPON THE WIGNER-WILKINS APPPOXIMATICN FCR 
LIGHT MODERATORS AND THE WILKINS APPROXIMATION FCR HEAVY MODERA
T O R S . A MAXWELLIAN DISTRIBUTION MAY ALSO PE U S F C . THE MCCEL LSEO 
MAY PE SELECTEC AS A FLNCTION OF ENERGY. THE SFCONC-CROEF 
OIFFFPFNTIAL EQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN TRANS
FORMED TO THE PICCATI EOUATICN. THE PROGRAM PPOVICES MICROSCOPIC 
ANC MACROSCOPIC CROSS SECTICN AVEPAGFS OVER THE THERMAL NEUTRON 
SPECTRUM. 

51 FORM THE FORM, CR FOPTRAN-MLFT, 
PROGRAM IS A FOURIER TRANSFORM SLCWING-COWN C O D E . A LIBRARY TAPE 
CONTAINING 54-GROUP MICRCSCOPIC CROSS SECTIONS, RESONANCE PAkAME
TEPS, INELASTIC SCATTERING MATRICES, ANC SOURCE SPFCTRA IS USEC TO 
GENERATE A 54-GPOUP FLUX SPECTRUM AND FEW-GROUP C O N S T A N T S . 

52 SAIL THE MCNCENEPGETIC NEUTRON 

TRANSPORT EQUATION IS SOLVED USING THE DISCRETE SN METHCD FOR A 
ONE-OIMENSICNAL PLANE CELL. CELL PkCFERTIFS ARE C O M P U T E D . 

53 S4 CYLINDRICAL GtCMETPY CELL C THIS PRCGRAM SCLVES THE ONt-
DIMENSICN4L MONCFNERGFT IC BOLTZMANN ECUATICN IN CYLINDRICAL GEO
METRY, USING THE S4 APPHUXI MAT ION. IN ADPITICN TC THE FLLX CIS-
TPIRUTION, CELL-AVIPAGED PAPAMETFRS ARE COMPUTEC. 

108 BAM BAM CCMPUTES THERMAL CON
STANTS, SPATIAL AND ENERGY DISTRIBUTIONS IN' HETEROGENEOUS CYIIN-
DRIOAL CELLS BY ASSUMING SEPARABILITY OF SPACE ANO ENFPGY IN THE 
BOLTZMANN EQLATION. 

113 ZCT ZCT TAKES MULTIGROUP NEUTRON 
CPCSS SFCTICN SETS IN THt SN FORMAT (SNG, OSN, ETC.) AND PtOUCES 
THF NUMBER CF GROUPS (COLIAPSCS) ACCORDING TO A GIVEN CR COMPUTEC 
MLLTIGRCUP FIUX SFtCTPUM. AVERAGE VEICOITIFS FOP THE FEW-CROUP 
SET MAY BF GENERATED CN 1HE PASIS OE THE FLUXES AND VOLUME-; EOF A 
GIVFN RFACTCR CONFIGURATIfN. 
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119 QUICKIE QUICKIE SCLVES 
SLOWING DOWN ANP THEPNAL I ZATICN PROBLEM IN INFINITE 
VERTING A SFT CJF S I M U L T A N E C U S MULTIGROUP EQUATIONS. 
THF ULCFR («CC ABSTRACT 118) LIPRAPY TAPE AND IS IN 
AGPEEM^^NT WITH ULCER FCP THCSE CASFS WHERE BUCKl ING 

THt NfUTRCN 
MEDIA BY IN-
THE COCE USES 

EXCELLFNT 
IS KNCWN. 

147 AILMOE AILMOE IS A MCCIFIEC FOPM OF 
THF ANl ELMCE PROGRAM. THE FOURIER TRANSFORM OF THF FAST NFUTRON 
FLUX TS FOUND FOP A MIXTURE OR MODERATORS HEAVIER THAN HYCROGFN 
WITH THE MODEPATOR SCATTERING LAW RIGOROUSLY ACCOUNTFC FOR. 

149 TYCHE3 TYCHF3 IS A MCNTE CARLO 
CCOE nCSIGNFC TO FIND THE SECONO, FOURTH AND SIXTH MOMENTS OF THE 
NEUTRON SLOWING DOWN DENSITY DISTRIPUTICN IN AN INFINITE HCMOGF-
NFOUS MEDIUM. NEUTRON WEIGHTS ARE USEC TC AVOIC THE TERMINATION 
OF A HISTORY BY ABSORPTION ANC MINIMIZE THE PUNNING TIMF, PROVI
SIONS APE MACE FCR RESTART CF NCN-CDNVFRGEC PROBLEMS, GRAPHICAL 
DISPLAYS OF THE MOMENTS AND AVERAGE FISSICN ENERGY AS A FLNCTION 
OF THE NUMREP OF SETS Cl- HISTORIES ANC CALCULATICN OF THE 
CORRECTION TO FLUX MCMENTS. 

150 DANCOFF JR. THIS GOOF EVALUATES MODERATOR 
SPACE CHORD CISTRIBUTICN FUNCTICNS CF ZEROTH ANC FIRST ORDER, PLUS 
THEIR LINEAR, SOUAPt, LOGARITHMIC AND EXPONENTIAL MOMENTS, FOP 
REGULAR ANO IRREGULAR LATTICES OF CYLINDRICAL FUEL RODS CLAC WITH 
MATEPIAL OF NEGLIGIBLE TOTAL CROSS SECTION. CF PARTICULAR S I G M -
FICANCF FOR REACTOR DESIGN CALCULATICNS IS THE EXPCNENTIAL MOMENT, 
OR OANCCFF CORRECTION, WHICH CAN BE CALCUkATED EXACTLY IN INFINITE 
SQUARE ANO HEXAGONAL LATTICES, IN CLUMPED SQUARE LATTICES WITH 
STRAIGHT CR CRUCIFORM WATER GAPS, CR IN CLUSTERS OF TWO, THREE, 
SEVEN, AND NINETEEN FUEL POOS. 

160 SOPHIST SOPHISTl CALCLLATES TEMPEPA-
TURE-DEPENOENT MULTIGRClOP ENERGY TRANSFER COEFFICIENTS FOR A 
MAXWELL GAS MODERATOR WITH ELASTIC, ISOTROPIC SCATTERING IN THE 
CENTER CF MASS SYSTEM. SCPHIST2 CALCULATES TEMPERATURE-DEPEND
ENT MULTIGROUP CPOSS SECTICNS FOR A MAXWELL GAS. SCPHIST5 
CALCULATES MULTIGROUP ENFRGY TRANSFER MATRICES FCR AMSOTPCPIC 
ELASTIC SCATTERING. 
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162 GRAVE GRAVE IS THE PFCGRAM TC FORM 
GROUP-AVERAGED CRCSS SECTIONS USING THE NEUTRCN CPOSS SECTICN 
MASTER TAPE DEVELOPED UNDCP THE ATOMICS INTERNATIONAL AUTlMATtC 
CPCSS SECTION PROGRAM. NINETEEN GRCUP-AVER AGED PAPAMETERS APE 
0BTAIN4PLE AS FOLLOWS - SIGMA T, SIGMA FL, SIGMA N, SIGMA F, 
NUBAR, MUBAP, XIPAR, SIGMA IN, SIGMA N-ALPHA, SIGMA N-P, SIGMA 
N-2N, SIGMA A, SIGMA TR, SIGMA NON-FL, ALPHABAR, XI*SIGMA EL, NU* 
SIGMA F, MUPAP*5IGMA El, AND SIGMA P. 
Ti-E SPFCTRUM IS CCNSTRUCTED FROM A COMBINATION CF FISSION, E**-N, 
PCWEP SERIES, MAXWELLIAN CR INPUT SPECTRA. 

178 SPARTA SPARTA CCMPUTES SPATIALLY-
AVER4GFC DOPPLEP COEFFICIENTS AND SPATIALLY-AVERAGED DCPPLER 
REACTIVITY CHANGES. 

184 ANL THFRM05/BRT1 ANL THERMOS ANO BRTl, 
LIKE THE ORIGINAL THERMOS CCDE DEVELOPED BY H. HONECK OF 
BRC0KH4VEN NATIONAL LABORATORY, COMPUTE THE SCALAR THERMAL NEUTRON 
SPECTRUM AS A FUNCTICN OF POSITION IN A LATTICE PY SOLVING THE 
INTEGRAL TRANSPORT ECUATICN WITH ISCTRCPIC SCATTERING. ONE-
DIMENSICNAL SLAB OP CYLINDRICAL GEOMETRY MAY BE USEC. AS OUTPUT 
THE COOE SUPPLIES FLUX-AVERAGED VALUES CF SIGMA A, SIGMA F, NU 
SIGMA F, SIGMA S, ANO C FOR THE CELL COMPOSITION ANC THE VALUES OF 
SIGMA A, SIGMA F, NU SIGMA F, SIGMA S, ANC SIGMA TP FOR THE 
ISCTOPIC CONSTITUENTS. 

185 GAMTEC 
CONSTANTS IN 
HCMOGFNEOUS 
CYLINOERIZED 
AVERAGED OVE 
(2) WILKINS 
OISTRIBLTION 
IS CALCULATE 
EPITHERMAL E 
EITHER A Bl 
RESONANCE AB 
METHOD. AN 
RESONANCE AP 
INCLUDED. F 
TH232 ARE TR 
GRCUP CONSTA 
DTF (SN TRAN 

2 GAMTEC2 GENERATES MULTIGROUP 
THE ENERGY RANGE FROM 0 TO 10 MEV FOR 

MIXTURES 
LATTICE 

R EITHER 

CR HETEROGENEOUS ARRAYS CCNSIS 
CELLS. THE 
(I) WIGNER-

EITHER 
TING OF 

THERMAL GROUP CCNSTANTS APE 
i<ILKINS LIGHT MCCERATCR SPECTRUM, 

HEAVY MODERATOR SPECTRUM, OR (3) A MAXWELLIAN 
. FOR HETEROGENEOUS 
C BY A MCNCENERGETIC 
NERGIES, THF SLOWING 
OR PI APPPOXIMATICN 
SORPTION 
IMPROVED 
SORPTION 

AND FISSICN 
METHCD OVER 

ARRAYS THE SPATIAL 
P3 APPROXIMATION. 

-DOWN DISTRIBUTION 

THERMAL FIUX 
FOR 
IS DESCRIBEC BY 

10 THE BOLTZMANN EQUATION. 
APE TREATED PY THE 
THAT IN GAM-I FCR 

CCNTPIPUTION TC THE MULTIGROUP 
UEL LUMPING EFFECTS 
EATED BY AN N-FLIGHT 

DN THE FAST FISSION 

ACLER-NOROHEIM 
AVERAGING THE 
CONSTANTS IS 
OF U23B AND 

COLLISION PRCBABILITY TECHNIQUE. 
NTS ARE PUNCHED ON CARDS IN HFN IDIFFUS 
SPORT COCE) FORMATS. 

ION CCDE) AND 
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195 FORTRAN FMC-N/FMC-G THE FLEXIBLE MCI1.TE CARLO 
PROGRAMS FMC-N AND FMC-G WEPE ORIGINALLY WRITTEN IN ASSEMBLY 
LANGUAGE FOP THE IBM7C4 BY GE-ANP. THESE PROGRAMS HAVE BEEN 
CONVERTED TO FORTRAN FOR THE CDC1604B BY PRATT ANO WHITNEY. THE 
PFCGRAMS APPLY MONTE CARLO METHCDS TO SIMULATE NEUTRCN ANO GAMMA 
RAY LIFE HISTORIES, RESPECTIVELY, IN A SOURCE-SHIELC CON
FIGURATION. AS THE NAMFS IMPLY, THE COOES ARE CESIGNED FCR 
ELFXIBIIITY IN THE GECMETPICAL, MATERIAL, NUCLEAR, AND SOURCE 
DESCRIPTIONS OF SOURCE-SHIELD CONFIGURATIONS AND VARIANCE 
REDUCTION TECHNIQUES. 

201 EPITHFPMCS THE EPITHERMC5 CCDE IS A 
MODIFICATION OF THE THERMOS THERMAL TRANSPORT THEORY COCE OF 
HONECK. THF ESSENTIAL DIFFERENCE BETWEEN THE GOOES IS IN THE 
LIBRARY PREPARATION SUBROUTINE BASK. THE EPITHERMCS CCOE IS 
PFSIGNED TO COMPUTE THE NEUTRCN DENSITY ABOVE 0.7849 EV, THE 
MAXIMUM ENERGY OF THE USUAL THERMOS CALCULATION. EPITHEPMOS 
COMPUTES THt SCALAR NELTRCN DENSITY AS 4 FUNCTICN OF POSITION AND 
SPEED IN A ONE-DIMENSICNAL SLAB OR CYLINDRICAL SYSTEM. THE 
SCATTERING MCDEL IS ARBITRARY IN THF THERMAL RANGE ANC THE 
BUIIT-IN FREE GAS MOCEL IS USED IN THF EPITHERMAL FANGt. 

20? MCS THF MCS CODE CETFRMINtS THF 
SPATIAl DISTRIBUTION CT SCME NUCLEAR RF4CTIQN FOR A CIVEN NEUTRON 
SOURCE IM A GIVEN CONFIGURATION OF MATFRIALS. THE MCNTE CARLC 
ESTIMATE OF THE SOLUTICN CONSISTS OF PICKING A SAMFLE CF NEUTRONS 
FROM THF GIVFN SOURCE ANO FOLLOWING EACH NEUTRON THRCUGH A 
SFOUENCE OF SURFACE CROSSINGS AND COLLISIONS UNTIL THE NELTRCN 
EITHER ESCAPES OR IS NC LONGER CF INTEREST TO THE SOLUTION. THE 
PESIRFD FLUX CR COLLISION DENSITY IS ACCUMULATED FOR EVERY NEUTRON 
OF THE SAMPLE, AND THf SAMPLE SIZE INCREASED UNTIL RESULTS OF 
SUFFICIENT STATISTICAL SIGNIFICANCE ARF OPTAINEC. 
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234 AGN-GAM AGN-GAM C A L C U L A T E S THE 
SUBGROUP FLUXES ANC CURRENT TERMS FRCM A SOLUTICN CF THE PI 
OR Bl EQUATICNS. THE Fl EQUATIONS INCCRPORATF BOTH VOLUME 
AND SURFACE SOURCES, ALLOWING SPECTRAL CALCULATICNS IN 
PEFLECTOR R E G I O N S . CTHER SPECTRAL OPTIONS ARf FLUX KNCWN, 
CURRENT TERM CALCULATED ANC BCTH FLUX ANO CURRENT TERMS KNCWN. 
THE AGE FOR THF MATEPIAL IS CPTAINFO FRCM A SECCND MOMENTS 
CALCULATION. THE 75 SUBGROUPS USED IN THE CALCULATICNS 
ARF ESTABLISHED AS QUARTER LETHARGY GROUPS FROM 10 MfV TO 
J.07EV. ELASTIC SCATTERING MATRICES MAINTAIN THF ENERGY-
ANGLE CCRRELATION BY INCLUDING BOTH P.̂  AND PI TERMS. ISCTROPIC 
SCATTERING MATRICES ARE INCLUDED FOR INELASTIC AND (N,2N) 
PROCESSES. THE METHOD CF ADLER, HINMAN AND NCROHEIM IS USEP 
TO CALCULATE RFSONANCE ABSCPPTICN AND FISSION CRCSS SFCTICNS. 
MULTIGRCUP CONSTANTS APE GENEPATEO BY SPECTRAL AVEPACING 
OVER THE SUBGROUPS. 

213 RIFF RAFF RIFF RAFF CCMPUTES RESCNANCF 
INTEGRALS FOR ABSORBERS IN A RCC IN A TWO-REGION OIRCULARIZED 
CELL FOP ABOVE THERMAL E N E R G I E S . THE FLUX DISTRIBUTION IN THE 
CELL IS ALSO COMPUTEC AND CAN BE PRIN T E D . THE METHCD OF SOLUTION 
IS BASED UPON THF FCLLCWING ASSUMPTICNS - ISOTROPIC SCATTERING IN 
THE LABORATORY SYSTEM, CONSTANT T0T4L CPOSS SECTICN IN THE 
MOPtRATCR ANC ISOTROPIC NEUTRCN FLUXES ENTERING AND LEAVING THE 
PCC. 

219 CAROL CAROL CCMPUTES EFFECTIVE 
GROUP CROSS SECTIONS ECP THE RESOLVED RESONANCES OF A MIXTURE OF 
ISOTOPES IN A TWO-RECICN C E L L . BASIC CRCSS SfCTIClNS INCLUDE 
TEMPERATURE DEPENDENCE. THF PROGRAM ALLOWS A CHOICE OF GEOMETRIES 
AND CAN ACCEPT AN ARBITRARY TABLE CF ESCAPE P R C 4 B I L I T IES. A 
DANCOFF CORRECTION MAY BE USEC TO ACCOUNT FOR SHADLWINC EFFECTS IN 
A TIGHT LATTICE, AND GROSS SECTIONS MAY PE 1/V, CONSTANT, COMPLT-
ED FROM BRFIT-WIGNEP RRS0E4NCE PARAMETERS, CP GIVEN IN TABULAR 
ECRM. THE MESH MAY PF CHCSFN AT ECUAL ENERGY CP LETHARGY 
INTERVALS, PROPORTICNAL TO THE NEUTRON VELCCITY, CP AS AN APPITRAR 
TABLE OF VALUES. 

235 GAMM4-P (NMP468) CROSS SECTICNS FCP THE PPO
PUCTION OF GAMMA RAYS EY NEUTRON RADIATIVE CAPTURF, PY NEUTRON 
INELASTIC SCATTERING, AND PY NEUTRCN-INDUCED FISSIONING ARF COM
PUTED AS A fUNCTION CE NEUTRON LETHARGY GROUPS AND PHOTON ENEFGY 
GROUPS. 
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237 BCUNCf BCUNCE OETEPMINES THE 
ONF-GRGUP THE'IMAL NEUTRON FLUX DISTRIBUTION WITHIN THF PIN BUNCLE 
OF A MUITIPLF-PIN FUEL ELEMENT. ALL SCATTERING WITHIN THE PINS IS 
OCNSIOEPED TC PE ISOTFCPIC. ELEMENTS WITH 6, 7, 12, 13. IB, ANC 
19 FUEL PINS, WHERE EACH FIN IS CCMPOSFO CF A CFNTRAL FUEL PELLFT 
SURPOUNDSD EY A CLADDING MATERIAL, MAY BF TREATFC. THE COOLANT 
REGION AROUND THE PINS IS ASSUMED TC CONTAIN A VOID. 

243 4GN-SIGM4 AGN-SIGMA CALCULATES THE 
LEGENORF COMPONENTS CF THE MULTIGROUP TRANSFER MATRICES 
SIGMA(L,G TO G+N) FOR FASI NEUTRONS. PFACTICNS CONSIDERED ARE 
ELASTIC SCATTERING, INELASTIC SCATTERING (LEVEL EXCITATION ANO 
THF EVAPORATION MODEL), AND THF FOLLOWING FIVE DECAY MODES FOR 
THF (N,2N) REACTION — 4(N,NI) 4*(M2)(A-1)*, 3- AND 4- BODY PHASE 
SPACE MODtL. EVAPORATION MCCEL. AND THE CLUSTER MOCfl, WHERE A* IS 
THC RECOIL NLCLEUS. ALL NUCLEAR LEVFLS INVOLVED IN THF TRANS
ITIONS ARE DISCRETE. THt CODE MAY ALSC BE USED TO CALCULATE GRCUP 
AVERAGEC CROSS SECTIONS AS WELL AS TC MANIPULATE, E.G., ADD, 
MULTIPLY, ETC., THE CLTPUT MATRICES. THE NFUTPCN SPECTRUM MAY BE 
A COMBINATION OF FISSICN ANC l/E CR ARBITRARY INPUT CATA. 

249 LASE 
VERSIONS 0 
TRANSPORT 
THF NEUTRO 
RODS, CLAC 
LASER IS 1 
THF LATTIC 
RODS IS EX 
ACCOUNT FO 
TFM OF BUR 
TION OF TH 
STEP. A B 
APF PPOVID 
RANGE ZERO 

P 
F THE 
THEOR 
N SPE 
DING, 
.855 
E. T 
PLICI 
R ALl 
NUP F 
E NEU 
UCKLI 
EC AS 
LESS 

SLOwI 
Y PROG 
CTRUM 
AND S 

EV. T 
HF SPA 
TLY CA 
NCN-L 

OUATIO 
TPCN F 
NG ANC 
OPIIC 
THAN 

NC-DOW 
PAM TH 
IN A U 
URROUN 
HE FRO 
TIAL C 
ICULAT 
INEARI 
NS. T 
LLX IN 
A BCR 

NS. 0 
CR ECU 

N PROGRAM 
FRMCS, AN 
NIFORM LA 
DING MODE 
GRAM PERE 
ISTRIBUTI 
EC. THE 
TIES AND 
HIS CALCU 
SPACE AN 

CN POISON 
LTPUT INC 
AL TO E L 

LASE 
MUFT 

C PER 
TTICF 
PATCP 
ORMS 
CN OF 
PROGR 
MUTUA 
LATIO 
C ENE 
SEAR 

LUCES 
ESS T 

F IS BAS 
ANO THE 

FORMS A 
MADE UP 

. THE T 
A BURNUP 
BURNUP 

AW WILL, 
L CCNNEC 
N AOCOUN 
PGY OUR I 
CH (GRIT 
EDITS I 

HAN CR E 

EC CN MOD 
THFPM4LI 

CALCULATI 
CF CYL IN 

HERMAL OU 
CALCULAT 

WITHIN TH 
AT OPTIC 

TICNS IN 
TS FOR TH 
NG EACH T 
ICALITY S 
N THF ENE 
CUAL TO 0 

IFIFC 
ZATICN 
CN CF 
CRICAL 
TCFF IN 
ICN FOR 
E FUEL 
N, 
THF SYS-
E VARIA-
IME-
EARCH) 
PGY 
.625 EV. 

257 REAX REAX CALCULATES EPITHERMAL 
FLUX, ACTIVITIES ANO CROSS SECTIONS AS A FUNCTION CF RADIUS ANC 
ENFRGY FOR A CONSTANT TEMPERATURE FUEL RCC IMMERSEC IN A HOMOGE
NEOUS MFOIUM. 

276 AVOID AVCID COMPUTES THE ECLIVALENT 
DIFFUSION COEFFICIENT AND LOSS CROSS SECTION OF AN ANNULAR VCIC IN 

4 CYLINCRICAL REACTOR ANO THE RADIAL FLUX DISTRIBUTION IN THE 

VOID. 
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277 HAMMFF/L ITHt/HEl P HAMMFk PEPFCRMS I N F I M T F LAT
TICE, ONE-DIMENSIONAL GFLl M U L T I G P C U P C A L C U L A T I O N S , FOLLCWEO (OP
TIONALLY) BY O N t - D I M E N S I O N A L , F E W - G R O U P , MULTIREGION REACTOR CAL
CULATICNS WITH NEUTRCN HAIANCF E D I T S . 

279 LFOPARC/SPOTS IECPAPO IS A LNIT CELL HOMO-
GENIZATION AND SPECTRUM G E N E R A T I O N ("UFT-SOFOCATE ) PFCGRAM WITH A 
FUEL DEFLETICN O P T I O N . 

280 M0B07 M0807 SOLVES TFE TWO-DIMEN
SIONAL FIXEP-SOURGE CIEFUSION EOUATICN FCP THE ABS C P F T I O N ANC 
REMOVAL MACRCSCOPIC CRCSS SECTIONS RFQUIPFD TO YIELD A SPECIFIED 
REACTION PATF D I S T R I P U T I C N . 

281 RABPLE/WLIB/FLAT RAPPLE COMPUTES EFFEfTIVF 
CROSS SECTICNS FOP ABOVE THERMAL ENERGIFS ElASEC CN PESCLVEC 
SINGli^-lEVEL RESONANCE PARAMETERS FOR INFINITE HOMCGFEJEnuS OP 
HETEROGENEOUS S Y S T E M S . 

285 RESQ2/RESC3/CBF1 RESC2 C A L C U L A T E S THE PESC
NANCE INTEGRAL IN A T W O - C I M E N S I C N A L , HEXACCNAL SYSTEM CONSISTING 
OF FUEL, CLAC AND WATER WITH 4 R F F L F C T I N G BOUNDARY C C N C I T I C N . 

291 HFXSCAT HEXSCAT C A L C U L A T E S PO THRCUGH 
P3 COMPONENTS OF THE PO L Y C R Y S T A L L I N E COHERENT ELASTIC NEUTRON 
SCATTERING CPOSS SFCTICN PER NUCLEUS FOR A HEXAGCNAL L A T T I C E . THE 
COCE AVERAGES POINT VALUES OVER INPLT GROUP BCUNDAPIFS TC GIVE 
SMOOTHED GRCUP CRCSS S E C T I C N S . 
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306 FCC4 FC04 IS A MLLTIFUPPCSt CATA 
MANIPULATION CCOF FUR USE IN FAST RFACTCR ANAIYSIS. THE CCCE CAN 
PF USED TO - (A) COMPUTE PE SCNANCE-SHIELOEC CPCSS :"ECTIONS USING 
OATA IN THE PUSSIAt. FCRMAT (SHIELDING FACTORS ANC INfINITf-CIIU-
TICN GROSS SFCTICNS), (B) ClMFUTt MUITIGRCUP FUNCANENTAl-MCPF FIUX 
ANP ADJOINT FIUX, (C) C3MPUTF AND PUNCH GPOUP-COLLAPSED MICROSCO
PIC OP MACROSCOPIC CRCSS SFCTICNS IN THF DTP FOR"AT, (D) CCMPUTF 
FUFl BUPNUP AT CONSTANT FLUX CR POWER DENSITY. 
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307 HWOCR-SAFE H W C C P - S A F E IS A MONTE CARLC 
THERMAL REACTOR ANALYSIS PRCGRAM C E S I G N F D FOR USE WITH PROPOSED 
HWOCP LATTICE G O N E I G U P A T I O N S . IT IS A BENCHMARK TCCL TO CHECK 
MULTIGROUP OIFFUSICN ANO TRANSPORT C A L C U L A T I O N S ANC TC EVALUATE 
THE EFFECT OF THEIR USE CF G E C M E T R I C APPPCXI MAT I 0 N S . 

316 G A F G A R / P 3 T / P R O C / T A P C 0 P THE PRCBLEM IS TC OBTAIN VERY 
DETAILED NEUTRON FLUX ANC CURRENT D I S T R I P U T I O N S AS FUNCTICNS GF 
ENERGY CONSICEPING FXFLICITLY THE POSSIBIE OVERLAP EFFECTS BETWEEN 
PESONANCES CF A RFSONANCE APSCRBFP ANC CF MIXTURES OF PESCNANCE 
ARSCRPFRS ANC TO USE THFSE 01STRI RUT IONS TC PREPARE GROUP-AVEPAGED 
CROSS SFCTICNS AND TRANSFER ARRAYS FCR USE IN FAST PEACTOR ANA
L Y S E S . 

355 MC**2 MC**2 IS USED TC CALCULATE 
MULTIGROUP CROSS SECTIONS USING AN EVALUATED NUCIEAP DATA FILE 
(ENDF) ANC THESE CROSS SECTIONS ARE SUITABLE FCR O I o f C T USE PY 
NEUTRONICS GCOES WITHCUT PEPFORMING ANCILLARY C A L C U L A T I O N S . 

361 GLEN THE GLEN PPCGRAM INTERPOLATES 
VALUES OF A FACTOR PROPORTIONAL TC THE SCATTERING LAW FROM THE 
PUNCHED OUTPUT OF THE TOR COOE (ACC ABSTRACT 3 6 . ) . THt CIFFFRFN-
TIAl CROSS SECTION PETEKMINEC FPCM THESE IS INTEGRATED OVER THf 
SGATTERING ANGLE TU CPTAIN C O E E F I C I F N T S OF AN EXPANSION IN 
LEGENDRE PCLYNOMIALS CE THIS ANGLE FCR I = J, 1, 2, 3. INTEGRA
TION OVER FINAL E N E R G I E S YIELDS VALUES OF THE TCTAl SCATTERING 
CPCSS SECTION ANO TRANSPC;RT CPOSS S E C T I O N . FCR EACH CF A SERIES 
OF ISOTOPIC C C M P O S I T I L N S (UP TO li. C C MPOSIT ICNS) THf GLEN CCCt 
CALCULATES THE DIFfUSION LENGTH ANP VALUES OF THE fLLX-WEIGHTfD 
GRCUP AVERAGE MACPCSCfPIC S C A T T E P I N G , ABSORPTION, FISSION, AND 
TRANSFER CPCSS S E C T I O N S . 

362 WELWING WELWING WAS D F V t L O P E D TC CAl-
CUIATF THE MATERIAL BLCKLING CF REACTCR SYSTFMS C O N S I S T I N G OE 
ANNULAR FUEL ELEMENTS IN HEAVY WATER AS MODERATOR FOP VARIOUS 
" C P C A T C R TO FUEL R A T I O S . THE MODfPATOR TO FUFL RATIO FOR THE 
MAXIMUM MATERIAL PUCKLI'IG FCP THE PARTICULAR SYSTEM IS SELECTEC 
AUTOMATICALLY AND TElt C O R R F S P O N D I N G MATERIAL BUCKLING IS CALCU-
I A T E D . 

368 FLANGE 2(71-1 ) FLANGE? TAKES C R O S S S I L T I I N S , 
ANGULAR DISTR IflUT lori, PLSCNANCF PAPAMETEP, ANC THERMAL SCATTERING 
LAW DATA FROM ENOF/ti FORMAT II OR III DATA TAPES ANC PRtPAPtS 
IHFRMAL MUITIGROUP CRCSS SECTIONS AND SCATTERING " A T F I C E S . 
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274 lOX IPX IS A MULTIPLRPOSE, CNf-
DIMFNSICNAL CIFEUSILN CODE FCP GENEFATING CROSS SECTICNS TO HF 
USED IN FAST REACTOR ANALYSES. THE 000^ IS CESIGNEC TO -

(A) COMPUTE AND PUNCH RESONANCE SHIELDED CPCSS SECTIONS USING 
DATA IN THE RUSSIAN (SEE PFFERENCE ?l FORMAT, 

(P) COMPUTE AND PUNCH GPOIIP-COLL APSE D MICRCSCOPIC ANO/OR 
MACROSCOPIC CPCSS SECTICNS AVERAGED OVER THE SPECTRUM IN 
ANY SPECIFIEC ZONE, AND 

(0) COMPUTE KEFF AND PERFORM CRITICALITY SEARCHES ON TIME 
ABSORPTION, MATERIAL CONCENTRATICNS, ZONE CIMFNSILNS, AND 
BUCKLING USING EITHER A FLUX CR AN ADJOINT MODEL. 

38P ET0X3 ET0X3 (ENCF/R TC IDX) CALCU
LATES MULTIGROUP CONSTANTS FOP NUCLEAR REACTOR CALCULATIONS USING 
DATA FROM THE EVALUATED NUCIFAR OATA FILE IFNCF/P) VERSION II 
OR V E R S M N III FORMAT. IT CAN ALSO PROCESS VEPSION I MATERIALS 
THAT 00 NOT CALL FCR PARTIAL ENERGY DISTRIBUTION LAWS 1, 2, 4, 6, 
OP 8 (SFE ENO/F, FILE 5 ) . THE CODE IS PCSIGNEO TO COMPUTE ANC 
PUNCH -

(A) INFINITE DILUTE CPCSS SECTICNS, 
(B) TEMPERATURE CEFENDENT SELF-SHIELDING FACTORS FCR ARBITRARY 

VALUES OF MICRCSCCPIC SIGMAC (TOTAL CROSS SECTION PER 
ATOM) IN THt RUSSIAN (BCNDARFNKO) FORMAT, ANC 

(C) INELASTIC SCATTERING PROBABILITY M4TRICFS. 

392 RAFFLE RAFFLE CALCLLATES NEUTRCN 
FIPST FLIGHT CCLLISICN PRCPABILITIFS FOR A WICE VARIETY CF THREE-
DIMENSIONAL CELL GEOMETRY CONFIGURATIONS. THE CUTER PCUNOARIES CF 
THF CELL CROSS SECTION MAY BE CIRCULAR, StUARE, OR HEXAGONAL. 
THE CELL MAY CONTAIN ANNULAR REGICNS AND/OR CLUSTERS CF ROCS. 

393 XSDRN XSORN USES THE NORDHtIM INTE
GRAL TRFATMFNT, NARROW RESONANCE, OP INFINITE MASS APPPOXIMATICN 
TO PROCESS RFSONANCE CATA ON A MASTER CROSS SECTION LIBRARY ANO 
THUS OBTAIN MICROSCOPIC FINE-GROUP GROSS SECTIONS FCR A LARGF NUM
BER OF NUCLICFS. THE CODE WILL THEN USE THESE CPOSS SECTIONS IN 
AN INDEPENDENT CALCULATICN TO SOLVE FCP FLUXES, EIGENVALUES, 
CRITICAL DIMENSIONS, ETC., USING DISCRETE ORDINATES, DIFFUSION, OR 
AN INFINITE MEDIUM THECRY CALCULATION. THE FINF-GFCLP FLLXES THUS 
OBTAINED CAN THEN BE LSEO TO COLLAPSE THE FINE-GROLP CROSS SECTION 
OATA TO A MORE TENABLF PROAC-GROUP STRUCTURE FCR USF IN SEVERAL 
INDEPENDENT COMPUTER CCDES. 

416 PARTI PARTI IS A GPCLF COLLAPSING 
CODE WHICH DETERMINES THE OPTIMUM DISCRETE REPRESENTATION OF A 
VARIABLE FOR SUBSEQUENT REPETITIVE CALCULATIONS. 
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420 GROUSE GRCUSE C O M P U T E S E F F E C T I V E 
MULTIGROUP CROSS SECTICNS AS A FUNCTION CF POSITION IN THE CCRt 
OF A FOACTCR OR THF APSOPpFp REGION OF A FUEL OP CCNTRCL ELEMENT. 
THE FLUX WEIGHTING USfS S Y N T H E S I Z E D F L U X E S G F N F P A T f Q IN FINE ft^-
FEGY PFT4IL FROM PARAMETRIC FLUX TRAVERSES SUPPLIED AS INPLT AS A 
FUNCTION OF THE CORE A B S C P F T I O N ANO SCATTER CROSS S E C T I O N S . 

426 P 
MEDIUM, 
MCMOGEN 
GROUP M 
LFMS MA 
EOUATIO 
lAR, OY 
INTEGRA 
PIATF C 
COEFFIC 
FEW-GRO 
ENERGY 

AX;,3 
T I M E -

EOUS, 
ICROSt 
Y PE G 
N MAY 
LINDPI 
I S AND 
R ROD 
TENTS 
UP CCN 
RANGE S 

PEPFNDENT CALC 
H Y P P O G C N C L S MF 
OPIC AND/OR MA 
E N E P A T E D . THE 
BE SCLVED USIN 
CAL, OK SPHEPI 
THERMAL SHIEL 

G E O M E T R Y . RLA 
FCR TEN'PEPATUP 
STANTS ARE AVA 

PAX03 
U L A T I O N S CE NEU 
PIA. A HARMONY 
C P C S C O P I C CROSS 
C N F - D I M E N S I C N A 

C A PI TC F7 AP 
CAL G E C M E T R Y 
PING FACTORS AP 
CKNESS PARAMETE 
F FEEDBACK CALC 
ILABLE IN BOTH 

PERFORMS INFINITE 
TRCN FLUX SPECTRA IN 
FILE C C N T A I M N G FEW-
SECTIONS FOR PDC7 PECP-

L MULTIGfOLP TPANSPCkT 
PRCXIMATICN IN PFCTANGU-
H E T E R O G E N E C U S RESONANCE 
F C A L C U L A T E D FOR EITEER 
PS APE CALCULATED ANC 
U L A T I O N S APE OPTAINEC. 
THE FAST ANC THERMAL 

431 SUPERTOG SUPEPTOG ACCEPTS NUCLEAR CATA 
IN EITHER A POINT BY PCINT C'R PAPAMflRiC R E P R E S E N T A T I O N AS SPECI
FIED BY ENDF/P. THIS DATA IS AVERAGED OVER EACH SFECIEIED GPOUP 
W I D T H . THF EXPLICIT ASSUMFTICN IS MACE THAT THE FLLX PEP LNIT 
LETHARGY IS CONSTANT Ck THAT A SUITABLE WEIGHT FUNCTION WILL PE 
SUPPLIFD BY THF USER. WHEN RESONANCE DATA IS A V A I L A P L E , PESCLVEO 
AND UNRESOLVED RESONANCE C O N T R I B U T I O N S APE CALCULATEC ANC LSEC AS 
SPFCIFIEO BY INPUT O P T I O N S . FINE GRCUP C C N S T A N T S SUCH AS O N E -
OIMENSICNAL REACTION ARRAYS ( A B S O R P T I O N , FISSICN, F T C ) , FN ELAS
TIC SCATTEPING M A T R I C E S , ANP INELASTIC ANO (N,2N'I SCATTERING 
MATRICES APF GENFRATED AND PLACED ON TAPES IN FORMATS SUITABLE 
FCR USF BY THE GAMl (ACC ABSTRACT 3 3 ) , G A M 2 , ANISN, CR OCT PRO
GRAMS. 

436 ETOMl FTCMI P P C C E S S E S BASIC NUCLEAR 
INFORMATION GIVEN IN THE ENDF/B FORMAT AND PRODUCES CATA CECKS FCP 
USE IN GENERATIJN OH MUET4 AND MUFT5 LIfiPAPIFS. 

437 ETOGl TCGl PROCESSES EASIC NUCLEAR 
INFOPMATION GIVEN IN THE ENDF/8 FORMAT ANC PRODUCES CATA CECKS FOR 
USE IN G F N E P A T I O N OF M U F T 4 , M U F T 5 , G A M l , GAM2, AND ANISN LIBRAR
IES. 
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453 RICE THE PROGRAM C A L C U L A T E S AN 
ENFRGY EXCHANGE MATRIX WHICH C E S C P I P E S THE PRCBABILITY THAT A 
NFUTPCN WITH ENERGY E WILL PRCCUCF A PECCIL ATOM WITH ENERGY T IN 
A GIVEN M A T E P I A L . IN AOOITION, THE PRCGRAM CAN CALCLLATE THE 
PRIMARY RECCIL ATOM ENERGY SPECTRUM FOR A GIVEN NFLTFON SPECTRUM, 
THE DAMAGE CROSS StCTION FCR THE M A T E R I A L , AND AN OPTIMUM LOWER 
tNFPGY LIMIT FCR USE IN COMPARING THE RELATIVE DAMAGE IN C I F E F R -
FNT REACTCR SPECTRA. THE PROGRAM ACCEPTS NFUTRON SCATTERING CATA 
DIRECTLY FROM THE ENOF/B LIBRARY TAPES AND, IN THE CASE CF A 
PESCNANCE N U C L I D E , FPCM A TAPE GENFPATEC PY THF PROGRAM SUPERTOG 
(AGO APSTPACT 4 3 1 ) . 

461 EPOCH EPOCH SCLVES FCF FINE DETAIL 
P-1 FLUX SPECTRA IN SIMPLY BUCKLED MEDIA ANO IS ABLE TO CALCULATE 
NEUTRON AGES FROM IHE SftCTRA. IT OBTAINS NUCLEAR CRCSS SECTIONS 
FRO" THE ENOF/B LIBHAPY ICNOkING RESONANCE FILES ANC IS MOST U S E 
FUL FOR HIGHFP ENERGIES WHEkf RESONANT REACTIONS ARE WEAK CR 
A t S E N T . THE PRESENT VERSICN RFAOS ONIY VERSION 1 ENCF/h T A P F S . 

466 APRFXl APRFXl COLLAPSES AND COM
BINES CROSS SECTION SETS FOP MULTIGROUP TRANSPORT C A L C U L A T I C N S . 
IT PERFORMS GPOUP COLLAPINC FCR AS MANY ISOTOPES, MIXTURES AND 
IfGENC^E EXPANSION SETS AS CtSIREP FRCM THE OLC-26 LIPRAPY. THt 
01C-2R IIPPAPY STPUCTLPE EMPLOYS TENTH LETHARGY UNIT INTERVALS 
FROM 15 MEV TO H I KEV AND CUAPTFP LETHARGY INTERVALS DOWN TO 
0.414 EV. A IPOTH OPCUP C O TO 3.414 EV IS USED AS t SINK GROUP. 
THF CroE ALSO O E T E K M I N f S THF BROAP GFCUP INPUT SCURCF AND GENER
ATES AVERAGEC NCUTRIN V F L C C I T I F S POP USE WITH TRANSPORT CAICLLA-
T I O N S . * 

467 HRG3 THE COPE COMPLTtS THE SLOWING 
POWN SPECTRUM CVEP THF ENFRGY RANGE 10 MEV TO .414 EV IN HITHER 
THE Bl CR PI A P P R O X I M A T I O N , USING 68 GROUPS CF NFUTFONS WITH A 
CONSTANT GRCUP WIDTH CF GEITA U = . 2 5 . THE CALCULATEP FLUX ANC 
CURRENT SP'"CTRA ARt USED TC PEOUCE THf ORIGINAL 6 8 - G K U P CPOSS 
SFCTICN DATA TO AVtRACt VALUES OVER AS MANY AS 33 FFCAO G R O U P S . 
OUTPUT IS " R I N T L D AND MAY AISC BE PUNCHEP IN FORMATS FUR INPUT TO 
ANY OF SeVEPAl SPATIAL MULTIGRCUP C O C t S . 
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501 ENDPUN2 ENDPUN2 IS LSEC TO CALCULATF 
MULTIGRCUP CONSTANTS FROM F N E R G Y - P E P F N C E N T , MirRCSGCFIC CROSS 
SFCTICNS, RESONANCE P A R A M E T F R S , AND INELASTIC LEVFl CATA INPUT 
If THE EVALUATED NUCLEAR CATA FILE (ENCF/P) F O R M A T S . OATA IS 
PROCESSED FOP ONE MATERIAL AT A TIME ANC THE OUTPUT MULTIGPCUP 
Ellf INCLUDES BCTH I N E I N I T E l Y-DI1LTE GRCUP CRCSS SECTICNS AND 
SELF-SHIELDING, PCNDARENKC-TYPE F-FAOTOPS SO THAT THf RESULTING 
GENERALIZED F R F IS INCEPENDFNT OF RFACTCR C C M P C S I T I C N . THE 
MLLTIGROUP CATA MAY Bt OUTFUT ON PUNCHED C A R D S , A STANDARD 
LIBRARY TAPE, OP PLOTTED OVER ANY ENERGY R A N G E . 

505 TDOWN TDOWN GENERATES SPATIAL AND 
CCMPPSITION DEPENDENT CROSS SECTION SETS FROM A PONDAPENKC TYPE, 
GENFP41 IZED CROSS SECTION FILE CALLED GMUG. A TDOWN PROBLEM 
CAN BF A SIMPLE PESCRIPTICN CF MATFRIAL COMPOSITIONS WITH AN 
INPUT FLUX SPECTRA OR A PROBLEM CAN CONSIST CF A MULTI-REGIONAL 
TWC-OIMONSIONAL PEACTOR DESCRIPTION WITH SEVERAL 0- OP 1-DIMEN-
SIONAt FLUX SOLUTICNS TO PRCVIDE THF FLUX FCR SPECTRAL ADJLSTMfNTS 
OE THE CROSS SECTION SETS. 

509 '=1QT2 tT0T2 PPCCESSES BASIC 
NUCIFAR INFORMATION GIVEN IN TtlE FNCF/B LIBRARY TAFC FORMATS I ANC 
II AND PROPOCFS PATA lECKS FOR USE IN THE GFNERATICN OF K A T P , 
THERMOS (ACT APSTRACT 1 8 4 ) , TEMPEST (ACC ABSTRACT •; 0) , AND LASER 
(AGC A«STPACT 249) L I E R A P I E S . 

520 PHWOG PHROC GENERATES ENERGY 
DEPENpPNT FAST NRUTFCN SPECTRA ANC ASSCCIATFC MULTIGROUP CROSS 
SECTION DATA SUITABLE FOR USF IN CIFFUSION ANP TPANSFCPT THEORY 
PEACTOP DESIGN ANALYSIS. THE SOLUTION UTILIZES 68 ECUAL LETHAFGY 
GROUPS OF CPCSS SECTION, SCURCE, ANP LEAKAGE CATA CVER AN ENfRCY 
RANGE fXTENPING FROM 13 fF\/ TO .1,11, fV. THESE DATA ARE THEN 
COAIESCED INTO BRC40 GPOUP FORM USING THf FlUXfS ANC CURRENTS AS 
WE IGHTING F U N C T I O N S . 

521 SCC0012 SCC00L2 O A L C U L A I E S THF 
TCANSTFNT T E M P P R A T U P t S , P P F S S U R E S , ANP MFOHANIOAL WORK ENERGY 
WHEN A MOLTEN MATFFIAL IS INSTANTANEOUSLY AND U M E f P N L Y CISPERSFE 
IN I ICJID SOPIUM WHICH IS I M T I 4 L I Y UNDER ACOUSTIC CCESTRAIHT. 

526 CIUP7"' L LUP77 COMPLIES THt GCLLISION 
PFCPAPIlIT IPS IN A M L L T I - P E C I C N SQUARE ASSEMBLY CF CLUSTERED FUEL 
:<CPS. THF ASSFMHLY CAN RE MACE UP CF PODS CF INflNITE HEIGHT AND 
PIVIDEO INTC; RFCT4NGUL4R FILLAPS C O N T A I M E G A NtST CF COECfNTFIC 
A N N U M CF OIFEFRFNT MATFPIAIS.* THE CUTER PCUNDAPY OF THt ASSEMBLY 
"AY BO TREATEP AS krFiECTIVF CR A VACUUM. 
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536 RAHAB LATTICE PHYSICS MODULES FAHA6 IS A TWC-CI M E N S I O N A l , 
M U L T I G R C U P , NEUTRON INTEGRAL TRANSPORT C O C E . ITS CAFAKILIIY 
INCLIJO'^S FULL CR SUBCIVICED ANNULAR, SQUARE AND HFXACON R E G I C N S , 
CLLSTEPS ANP MULTICELL (MIXEP L A T T I C E S ) . THE MULTIGRCUP STRUCTURE 
CAN INCLUDE THERMAI, tPlTHFPMAL, ANt FAST ENFFGY P t G I C N S . THE 
NUMBRR CF ENERGY GROUPS IS VARIABLE FPCM 1 TC IJj. eilCKLING ANC 
TIME EIGENVAIUF SEARCHES ARE ALLCWtC O P T I O N S . 

538 FT0G3 ETCG3 PROCESSES RASIC NUCLEAK 
INFORMATION GIVEN IN ENDF/S VERSICN III FCRMAT PPCDLCING CATA 
DECKS ECR USE IN GENFRATICN CF M U F T 4 , MUFT5, GAMl, GAM2, ANP ANISN 
L I B R A R I E S . 

547 GAMBIT GAMPIT IS A PRCCRAM THAT WAS 
DfSIGNFP TO CALCULATE MULTIGRCUP NFUTPCN CROSS SECTIONS IN THE 
HIGH FNERGY ANO THE THERMAL FNERGY R A N G E S . IT WAS CPEATEC PY 
JOINING GAM, WHIC"H OCES THE HIGH ENERGY CALCULATION, AND BIT, 
WHICH DOES THE THERMAI C A L C U L A T I C N . 

565 INCITE INCITE GENERATES E N E R G Y -
DfPFNDENT THERMAL NEUTRON SPi^CTRA ANC APPROPRIATE AVERAGE M U L T I -
GROUP CROSS SECTIONS USING ARBITRARY SCATTERING K E R N E L S . THt 
"HYSICAL MODEL IS A H O M O G E N E O U S , uRITICAL, CNF-01 MENSlUNAL EASE 
SLAB C O P E . 

572 XLACS XLAO^ CALCLLATES FINE-GROLP 
AVEPAGFC NEUTRCN CROSS SECTICNS FROM ENOF/B DATA. ITS PRIMARY 
PURPOSE IS TC PRODUCE PULL RANGE MUITIGRCUP LIPRARIFS FOP THE 
XSDPN PROGRAM (AGC ABSTRACT 4 9 3 ) . PROVISIONS APF INCLUDEC FOR 
TREATING FAST, R F S O N A N C E , ANC THERMAL ENDF/B CATA. FINE-GPCUP 
ENERGY STRUCTURES AND tXPANSICN ORPtRS USED TC REPRESENT CIFFFP
ENTIAL CROSS SECTIONS FOR XSDRN CAN RE ARBITRARILY SET BY THE 
US E R . CRCSS SECTIONS CAN PE AVERAGEC OVER AN ARBITRARY INPUT 
WEIGHTING FUNCTICN OR BY ANY OF SEVERAL BUILT-IN F U N C T I O N S . 
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F N D E B 2 C O N V E R T S ENOE/B CROSS 
BINARY TAPE OOF LSE PY TE'F 

596 F N n F B 2 / G A N C 2 / G F E 2 
SECTION DATA FROM A CAPO-IMACF TO 
GAN02 4N0/0k GEE2 C C P F S . 

GAN02 PREPARES THE CPOSS SFCTICNS NFEDEO FOf C E T A I L E D COMPUTA
TIONS OF NEUTRON ENERGY SPFCTPA IN RE A C T O R S FROM 4 F U F OF EASIC 
NUCIEAP DATA IN IHE ENCE/H VERSION II OR III FORMATS (ALSC RETAINS 
THF ENOF/B VERSICN I CA P A B I L I T Y OF G A N C ) . 

Grt2 PREPARES l/E CR F I S S I O N - S P E C T R U M W E I G H T E C , ZEPC TEMRERA-
Tl'PF, INFINITE OIIUTICN GP CUP-AVER AG ED CROSS SECTIONS ANC SCATTER
ING TRANSFFP ARRAYS FCR USE IN THE FAST S E C T I O N S CF THF GGC ANC 
MIOPCX COPES FROM A FILE CF BASIC NUCLEAR DATA IN THE ENDF/8 VER
SION II OR III FORMATS (THE ENPF/B VFPSICN I FORMAT C A P A H L I T Y OH 
THE O m O I N A L GEE CCUt IS ALSO R F T A I N F C ) . 

605 GAUSS5 GAUSS5 IS USFC TC DETERMINE 
GAMMA-RAY ENERGIES ANC INTENSITIES F R C SPECTRA C P T A I N E D WITH A 
GEILII DETECTOR ANC A NULTICHANNEL P U L S E - H E I G H T A N A I Y S I S SYSTEM. 

628 FTQT-3 ETCT-3 PROCESSES BASIC 
NUCLEAR INFOPMATION GIVFN IN THE ENOF/B FCRMAT (REFEPENCE 3) ANC 
PRODUCES DATA DECKS FOR USE IN G E N F R A T I C N CF K A T E , T H E R M O S , 
TEMPEST AND lASEP L I B R A R I E S . 
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7 FIRN FIRN SCLVES THE TWO-DIMFN-
SICN'AL SN APPROXIMATION IN FINITE CYLINCRICAL GECMFTPY. IT IS A 
FCRTRAN ADAPTATION OF THF LCS ALAMOS TOC PROGRAM WRITTEN EY BENGT 
CARLSON AND CLARENCE LEF. FIRN IS IIMITFD TO A MAXIMUM CF SIX 
GROUPS ANC THE S 2 , S4 CR S6 APOROXIMATICN. 

° FIRE5 FIRE5 SOLVES THE ONE-OIMEN
SICNAL MULTIGROUP AGE-LIFFUSICN EQUATIONS FCR SLAB (SYMMETRIC AND 
A S Y M M E T R I C ) , C Y L I N O t P , ANC SPHERE G E O M E T F I F S . AN EXTENSION CF THF 
ORIGINAL LOS ALAMOS FIRE PROGRAM WRITTEN PY F. W. FRINKLEY ANC 
C. S. M I L L S , IT CONTAINS A 34-GROUP LIBRARY CF U ELEMENTS. FIPE5 
CAN BE USFD FOR CELL CAICLLATICNS WITH THF RCUNDARY CONDITION THAT 
THE CURRENT PE ZERO CN THE CUTER BOUNDARY. THF EFFECTIVE CROSS 
SFCTICNS AND DIFFUSION CCFFFICIFNTS FCR A HOMCGENISfD PEGICN CON
SISTING or ANY NU"RER OF NFIGHBORING REGIONS CAN ALSC PE C P T A I N F C , 
BUT ONLY FOP CYLINDRICAL G E O M E T R Y . PIPE'' ALSC COMPLTtS THt MACRO
SCOPIC F L U X - W E I G H T E U CROSS SECTIONS FOR CCLLAPSFC CFOUPS IN EACH 
REGION. 

18 2CXY THE 2CXY PROGFAM SOLVES THF 
HOMUGFNtOUS OP INHUMOGFStCUS MULTIGPCUP EQUATICNS IN X-Y GEOMFTKY, 
USING THE SN TRANSPORT tCLATICN AFPRCXIMAT I ON. VACULM, SURFAOF 
SfllPCE, OR PFFLECTINC ROUNPAPY CONDITIONS ARF AVAILAPLE AS O P 
TIONS. IN THF HOMUGFNtOUS CASE THF USER MAY REQUEST THE COMPUTA
TION OF REACTIVITY, REACTOR PERIOD, CRITICAL CONCENTRAT IfNS OF 
SOME C O M P O S I T I O N , Ck THF CRITICAL THICKNESS OF 4 ZONE. 

?B FCC, TH(» FCG PPCGRAM SOLVES THf 
UNF-PIMENSICNAL FFW-GRCUP DIFFUSION EQUATIONS IN ANY CF THREE 
G f C M F T C I F S SLAP, CYLINCCR, DP SPHLRt. P P C V I S K N S AOf "ADD FOP 
C A I C U I A T I N G THt FLUX, THt APJCINT FLUX, AND VAPICU' ORITICALITY 
SEARCHES AS WFLL AS A BUCKLING ITERATION AND AUTOMATIC 
TCOHEflYSCHEFF POLYNi MIAL GCMCUTATirN CF SCURCF FXTkAFCLATICN 
F A C T O R S . 

?c AIM6 AIMf, SCLVES THE CNE-DIMtN-
SICNAL MUITIGROUP UIFFUSICN FCUATIONS UTILIZING A MICRCSCCPIC 
CROSS SECTICN LIBRARY. ANY OF THRPf GEOMETRIES ARF AVAILABLF 
SLAP, CYLINDER OR S P H t k c . CRITICALITY SEARCHES ARf FFOVICFD 
INCLUDING A OONCrNTRAT ION SEARCH OK CNE CP Two E I E M E M S . H C M C G E -
NECUS ANO INHOMJGFNFCLS F-!OBirMS M A Y B"^ SClvrC wITF A VARIETY CF 
BOUNOAPY CONCITICN L F T I i N S . 
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30 PERT PERT IS A P E R T U P B A T I C N PPC
GFAM CESIGNFD FOR USE WITH THE A IM6 AND FCG P R O G R A M S . PUNCHED 
CARC OUTPUT FROM THESE C O D E S IS USED AS INPUT TC P E R I . USING 
CROSS 9ECTICN DATA, F L U X E S , ANO ADJOINT F L U X E S , THE R E L A T I V E 
CHANGE IN KEEP CAN Bf C A L C U L A T f O . C P C S S SECTICNS MAY BE WEIGHTED 
WITH THF ADJOINT FLUX AND/OR DIRECT F L U X . THE N E U T R C N LIFETIME 
FOP THE DELAY G R O U P S MAY ALSC BF D E T E R M I N E D . 

32 WHIPLAWAY WHIPLAWAY SCLVES THE TWC-

G R O U P , T H R F F - P I M F N S I C N A L , NEUTRON D I F F U S I O N E Q U A T I O N S IN X-Y-Z 

G E O M E T R Y . 

39 F Q U I P 0 I S F 3 FCJUIP0ISF3 SOLVES THE TwO-
GPCUP, T W O - P I M F N S I U N A L , NEUTRCN D I F F U S I O N EQUATIONS IN CYLINDRICAL 
OP SLAB G E C M E T R Y . 

40 20GRANC 2 iGkANO SOLVES THE FEW-GRCUP, 
T W C - O I M E N S I C N A L , NtUTkCN D I F F U S I O N E Q U A T I C N S IN CYLINDRICAL CR 
SI Ap G E O M E T R Y . 

59 MIST MIST O B T A I N S TfE SCLUTICN TO 
THE CNC-OIMFNSIONAl. BCLTZMANN ECUATICN IN SLAB G E C M E T R Y . THE 
NUMERICAL APPROXIMATION USFD IS A LINEAR ONE W H I C H CAN BE 
DESCPIPEO AS AN EXTENSION Af0 G E N E R A L I Z A T I C N OF THF SN A P P R O X I 
MATION. THE FCUATIONS APE FCRMULATtC IN TERMS OF A C C U E J L E SN 
A P F P C X I M A T I O N . THE BCUNPARY C C N C I T I C N S FOR FACH GRCUP "AY BF 
INDFDFNPENTLY SPECIFIEC AND PERMIT VERY GENERAL SPf01F ICATIONS 
WITH RESPFCT TC -

(Al PERFECT MIRFOR R E F l t C T I C N OP S Y M k E T R Y , BY INPUT CF MIRPCP 
A L P F C O S , 

(B) A M S C T P O P I C CIFFUSE S C U R C f S , PY INPUT CF LFCENDRE 
POLYNCMIAL CCEEEICIEN.TS UP TO lAMEDA = 9, fR A SHORT 
TABLF PtSCklPING A KNOWN ANGULAR U I S T R I B U T I O f CF THE FLUX, 

(0) ISOTRUPIC (LAMBfPT S U R F 4 C F ) R F E i r r T I C N . 
ISOTROPIC VOLUME SOURCES IN EACH GPOUP MAY ALSC BF INDEFFND-

FNTLY S P E C I F I E D . THE SCATTERING FROM CNE GROUP TC ANOTHER IS 
ASSUMFfj TO PF ISOTRf'PIC BUT T H E S C ATTERING FUNCTION WITHIN DACF 
GPOUP CAN Pt A SCCCNC-CRDCR LEGFNOKE POLYNCMIAL S f P I f S . 

75 G E - H A P C - S 1 3 PROGRAM S C C N S T F U C T S PILINE-
APIY C O U P L E D TIMF-Vi-.E lANT M U L T I F N E P G Y N E U T R O N - A N I - P H C TON TF4NS-
OCRT AND NIICL IPE-TPANSMIITATICN F I F L O S HAVING SLAB, CYl I NCF I C « L , Ct 
SPHERICAL SYMMFTkY. ASSUkANCF CF UNPIASFP CCNVEPGlNCt IS PRO
VIDED BY USF or A DUAL ACJO I NT-ANO-FLUX lOCP C C N S T P L O T f D IN PkF-
ClSt C O R R E S P O N D E N C E WITH THF PMYSICS OF S U C C E S S I V E FFEf f L I G H T S . 
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R7 FCUIPCISF-3A E0UIPCISE-3A SCLVES THE TWC-
olMFNSIONAL TWO-GROUP CIFFUSICN EQUATIONS IN CYLINCRICAL CP SLAB 
GEOMETRY. IT IS 4 SLIGHTLY PCVISEP VERSION OF PCUIFCISE3 (ACC 
ABSTFACT 3 9 ) . IN ADDITION TC THE STANDAFC OUTPUT, A PICTLPF IS 
PPINTFO OF THE MATERIAL AkPAEGFMtNT IN THE REACTCP. IF THf 
ADJOINT FLUX OPTION IS USED, THF PROMPT NEUTRCN LIFETIME IS CAL-
CULATcn AND PRINTED, WITH THE REACTIVITY PER UNIT CHANGE IN EACH 
GPCUP CONSTANT IN EACH REGION PF THF REACTOR. 

103 CRAM ORAM IS USEC TC SOLVE THE 
MULTIGROUP CIFFUSION EQUATIONS IN T W O - 0 I MENS ICNS (R-Z, X-Y, OR R-
THETA GEOMETRY), OR IN ONE-DIMENSION (SLAP, CYLINDRICAL, OR SPHER
ICAL GEOMFTFY). NEUTRONS MAY SCATTEF FROM ANY GPCLF TO ANY CTHfR. 
PEAL, ADJOINT, AND SOURCE-TYPE PROBLEMS AFE ALL SCIVAELE. 
THF PPOGPAM WILL COMPUTE THf K-EEFFCTIVE OF THE SYSTEM OR AL-
TFPNATIVELY SEARCH FOR CRITICALITY BY MOVING SPATIAL ECUNCAPIES, 
VARYING MATERIAL CCMOCSITIONS, OR VARYING TRANSVERSE BUCKLING. 

llfl ULCER LLCEP IS A MULTIGROUP, CNF-
DIMFNSIONAL CIFFUSION EQUATION CCOE WITH LPSCATTEP EASED ON FAIM 
(AGC ABSTRACT 120). ULGCk DIFFERS FROM FAIM IN THAT -

(A) UPSOATTERING IS INCLUDED, 
(R) DOWNSCATTEP TO ALL LOWER GROUPS, 
(C) MICRCSCOPIC CRCSS SECTIONS ARE ON TAPE, 
(P) PROVISION FOR MULTIPLF FISSION SPFCTRA, 
(E) RESTART DUMP, 
(F) FFW-GRCUP REDLCTICN, ANC 
(G) SPECTRUM COMPUTATION AND GRAPHICAL PISPLAY. 
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120 F A I M / F A I M O S 
OIMFNSICNAL PIFFUSIiiN 
2 9 ) . THE PRINCIPAL F 

(A) THPEF GFCMtTk 
C A L C U L A T I O N 0 
GNE-ITFRATIUN 
CHOICE OF ONE 
B O U N C A P I F S , 
C R I T T C A L I T Y S 
POISON, GPITI 
C E N T R A T I O N , L 
OF A FUEL REG 
ADJOINT FLUX 
EXTENSIVE OAT 

IS A MODIFIED 
WERE MADE -

(A) THE MICPCSCCP 
S U B R O U T I N E S W 
THE USF OF MI 
FAIM PAN AS A 
F A I M C S . 
THF FRCGRAM L 
FORTRAN IV(H) 
CHANGE IN THt 

(B) 
(C) 
(D) 

(F) 

(F) 
(G) 

FAIMOS 

(P) 

(G) 

FAIM IS A M L L T I C F O U P , CNF-
FQUATION PPOGPAM pASOD ON 4IM6 (ACC ABSTRACT 

EATUPES ARE -
IES, 
F FLLXES AND M U L T I P L I C A T I O N FACTOR, 
PkCEl.EMS, 
CF FIVE SFTS CF BOUNDARY C C N C I T K A S AT BOTH 

tAPCHES CN TRANSVERSE B U C K L I N G , HCMLGENEOUS 
CAL P A D I L S , O N E . TWC, CP THPEf flEMENT CCN-
0C4TI0N OE POISON REGICN B C U N C A F Y , I C C A T H N 
ION B C U N C A P Y , 
C A L C U L A T I O N , ANP 
A t o i T . 
VERSICN CF F A I M . THREE GENERAL MUD IFICATICNS 

IC C O S S SECTION LIRPAPY AND ITS ASSCCIATFD 
ERE R F M C V t O , as A R E S U L T , CPTICNS RFCUIPING 
CPOSCCFIC CPCSS S E C T I O N S ARE NOT AVAILABLE, 
CHAIN J C B . O V E R L A Y S APE SUT LStO PY 

ANGUAGE WAS C O N V t R T F P FROM FORTRAN II TO 
. THIS M C D I F I C A T I O N MADE N E C E S S A R Y A MINOR 
CATA INPUT F C R M A T . 

132 W-OSN 
FCUATIONS IN C Y L I N D R I C A L 
REACTIVITY (KEFF) O N L Y . 
PUT NC SURFACE S O U R C E S . 

W-DS^' SOLVES THE DISCRETE SN 
G E O M E T R Y . THF EIGENVALUE CFTICN IS 
VOLUME D I S T P I B U T t O SOURCES APE ALLOWFC, 

136 HERE 
DIMENSICNA 
HETEPCGENE 
SCLUTION Y 
PATES ECR 
THERMAL LE 
LEVEL, ANC 
RESONANCE 
ANP THE FA 
CULATION A 
L A T T I C E S A 
C U L A T F O . 
O P T I O N S , A 
(AGC ABSTR 
GF ITICAlIT 
ETA, ANO A 
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L FEW 
OUS ( 
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EACH 
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LATT 
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ST Fl 
RF BA 
ND IN 
POD P 
ND A 
ACT 2 
Y SEA 
XIAL 
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SOURCE-
THt RE 

ROD NOP 
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ICF AVE 
F PROBA 
SSICN F 
SCC I N 
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DIRECT 
77) I AT 
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LEAKAGE 

STATIC 
SINK 0 
ACTOP 
MALIZF 
RMAL F 
RAGED 
BIL ITY 
ACTOR 
AGE PI 
Y PEFF 
RS MAY 
INTEPF 
TICE L 
PE PRO 
BUCKL 

REAC 
R FEI 
K EFF 
D TO 
I5SI0 
VALUE 
, THE 
ARE C 
FFUSI 
AT ING 
EE C 

ACE I 
IPRAR 
VIDEO 
ING. 

HERE 
TOR tIGF 
NBURG-GA 
EGTIVF A 
THF MOST 
NS ARE A 
S CF THF 
RMAL AND 
ALCULATE 
ON THFOR 
REACTCP 

ALCULATE 
S PRCVIO 
Y TAPE T 
ON THER 

SY3 S 
NV4LU 
I AN IN 
ND AE 
ABSC 

I LCWt 
PMAL 
RESO 

C K 
Y . B 
SURE 

0 BY 
ED TC 
0 ORT 
MAL U 

OLVES 
F PPf 
) FOR 
SORPT 
PPT IV 
C AT 
UTILI 
NANCE 
ERNEL 
OTH E 
RCELl 
SEVER 
A HA 

AIN C 
TILIZ 

THE TW 
RLEM US 
MALISM. 
ICN REA 
F POP I 
EACH RE 
ZATION, 
ETA VA 

S IN TH 
INITE R 
S MAY B 
AL INTE 
NMER SY 
ELI PAR 
ATION, 

0-
ING THt 

THE 
CTION 
N THE 
SCNANCf 

LUES, 
E CAL-
EACTCP 
E GAl-
RNAL 
STEM 
AMETEPS. 
THERMAL 
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144 DTF THE DTF PROGRAM IS A C N E -
DIMFNSIONAL MULTIGROUP PROGRAM FOR SOLVING THE NEUTRCN TRANSPORT 
EQUATION. THE PROGRAM CAN DETERMINE THF REGULAR CP APJCINT SOLU
TION FOR SLAB, C Y L I N C R I C A L , OR SPHERICAL G E O M E T R Y . ISCTPCFIO OR 
A FORM OF LINEAR ANISOTROPIC SCATTERING MAY BE C C N S I O F R E C V A R I 
OUS BOUNDARY CONPITIONS ARE ALLOWED SO THAT CELLS CR T I M E - C E F E N C -
ENT SCLUTICNS MAY BC OPTAINEC USING FINITF AS WELL AS INFINITE 
C O N F I G U P A T I C N S IN THE CASE OF SLABS CR C Y L I N D E R S . THE PROGRAM 
ALSO C O N T A I N S A NUMBER OF SEARCH OPTIONS WHEPEEY ONE CAN VARY 
DIMENSIONS CR C O N C E N T R A T I O N S TO ARRIVE AT A PREDETERMINED EIGEN
V A L U E . D I S T R I B U T E D C SHFLl SCURCFS MAY BF SPFOIFIFC AT ANY PCS1 
TION WITHIN THF C O N F I G U R A T I O N . AS OUTPUT THE PPCGFAM SUPPLIES 
THE EIGENVALUE, ANGULAR FLUXES, TCTAL F L U X E S , FISSICN DISTRIBU
TIONS, AND OTHER Q U A N T I T I E S . A LIBRARY CF CRCSS SECTICNS IS 
AVAILABLE ON MAGNETIC TAPF. CROSS SECTIONS MAY BE READ FROM THIS 
IIPRARY TAPE AND/OP FPCM C A R D S . 

148 TCPIC TOPIC SCLVES THE CNF-CIMFN-
••lONAl POLTZMANN ECUATI.3N IN CYLINDRICAL GEOMETRY WITH UP TO SIX 
FfEPGY G R O U P S . 240 SPACE POINTS, 40 REGIONS, AND ANISOTROPIC (PII 
SCATTFRING. 
THF BOUNDARY CONDITIONS FCR EACH GROUP CAN PE INDEFENOFNTLY 
SPECIFIED ANC THE FLEXIBILITY OF THE SPECIFICATIONS PERMIT c! 

(A) OEPFFOT MIPPCR RtFlECTICN OR SYMMETRY, 
(B) ISOTROPIC kfFlfCTICN (I4MPFFT SURFACE R E F L E C T I O N ) , AND 
(C) ANISOTROPIC LIFHUSF SCUPCES EY MEANS CF EITHER 

4 PI LEGENDRE SERIFS CR A SHORT TABLE OF PCINT VALLFS FOR 
THE ANGUIAR FLUX. 

INDEPFNCENT SPECIFICATION OF ISOTROPIC FI^JEO VClUMf SOURCES 
FOR EACH GROUP IS ALSC A L L O W F C . 
AS IMPLIED, FCTH H O M L C E N E O U S AND INHOMOGENFCUS PPOPLEMS AFF 
SCIVEP, ANC FISSIONS CAM OCCUR IN EITHER TYPE CF PROBLEM. 

151 oTFp/ANISN THE MULTIGPCUP, ONE-SFACt 
DIMENSION NEUTRON TRANSPORT EQUATION IS SOLVED. ISOTROPIC OR 
LINEAR ANISCTROPIC SCATTERING IS PEkMITTfD BETWEEN A H GPCLPS ANC 
A CIEFUSION SOLUTION MAY PE CPTAINFP FtiR ANY OR ALL G P C U P S . 
HICH-ORPFR A N I S O T P C I C SCATTERING PRCPIEMS (PL) CAN FF PUN USING 
ANISN, THE 36. VERSION OF C T F ? . WHlTF/GFFY BCUNCAFY CONDITIONS 
APC AVAILABLE, ANC 4N ALHECC CAN PE SOECIFIFC FOR FACH G F C U P . A 
VOID STREAMING CORRtCTIGN IS INCLUDED. A COMPLETE SHELL SCURCE 
PESCRIPTICN BY GROUP, FOSITICN, ANC ANGLE IS AVAILABLF. CRAPHICAL 
PISPIAY (CRT) FEATURES ARE AVAILABLE WITH ANISN. 

j 5 ^ F X T F R M I N A T O R / E X T E R M I N A T 0 R 2 THE MULTIGPCUP, TWO-DIMEN
SIONAL NEUTRON PTFFUSION FQUATIUNS ARE SOLVED IN X-Y, R-Z, OR 
R-THETA G F O M F T F Y . 
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161 FORTRAN TDC TOC SOLVES THE BOLTZMANN 
EQUATION IN MULTIGROUP FORM FOR THE TRANSPCRT OF NELTRCNS CR THE 
ADJOINT EOUATICN IN FINITE (R,Z) CYLINDRICAL GECMETRY BY THE 
DISCRETt SN METHOD. THF PROBLEM MAY PE HOMOGENEOUS (NO SOURCES 
INDEPFNDENT CF FLUXES) OR INHOMOGFNEOUS, BUT ALL SCUPCES MUST BE 
ISOTROPIC. NEUTRCN SCATTFRING MUST ALSO BE ISOTROPIC. A 
HOMOGENEOUS PROBIEM MAY BE SOLVED FCR THE EIGENVALLE K-EFF OP THF 
EIGENVALUE ALPHA (TIMf C O N S T A N T ) . ALTERNATIVELY, THt HOMOGENEOUS 
PROBLEM MAY PE SOLVEC FOR THF SIZE (RADIUS, HEIGHT CR BOTH) OF THE 
SYSTEM COPRESPONDING TC A SPECIFIED K-EFF OR FOP THE ATOM GON-
GFNTRATION CF SOMF MATFRIAL OCRRFSPCNCING TO A SPECIFIED EIGEN
VAIUF K-EFF OR ALPHA. FOR INHOMOGENEOUS P R O B L E M S , THF IMPOSED 
SCUROF MAY BE AN ISOTROPIC V O L U M E - C I S T R I B L T F C SCURCE CP AN 
ISOTROPIC SHELL SCUPCE ON THt CUTER B O U N D A R Y . 

167 FLARF FLARF IS AN INEXPENSIVE 
CALCULATIONAL METHOD TC DETERMINE CORE RFACTIVITY ANC COPE POWER 
D I S T R I B U T I O N . A SCOPING CALCULATICN CF THIS TYPE IS VALUABLE IN 
APPRAISING THE PHYSICS CHAR AC TOR I ST ICS CF PLANNFC TEST MODES OF 
OPERATION SO THAT DtTAIlEC ANALYSIS CAN BC RESERVED FOR THCSE 
CORE CALCULATIONS OE CRFATEP INTEREST FROM EITHFP A TECHNICIAN CF 
SAFETY STANDPOINT. 

173 2DF 2DF IS A TWC-CIMENSICNAL 
MULTIGROUP PROGRAM WRITTEN IN FORTRAN FCP SOLVING THE NEUTRCN 
TRANSPORT EQUATION USING THf SN M E T H O D . THE FRCGRAM CAN 
DETERMINE THE REAL OR ADJOINT SOLUTION FCR X-Y, R - Z , OP R-THETA 
GEOMETRY. ISOTROPIC OP A FORM OF LINEAR ANISOTROPIC SCATTFRING 
MAY BE C O N S I C F P E D . VARICLS PCUNDAPY CCNCITICNS ARE A L L C W E C . THE 
PROGRAM ALSO CONTAINS A NUMFER OF SEARCH OPTIONS WHEPEEY CNE CAN 
VARY DIMENSIONS OR C O N C E N T R A T I O N S TC ARRIVE AT A PPECETERM I NED 
EIGENVALUE, A DISTRIBUTED SOURCE MAY BE SPECIFIED, A LIPPARY CF 
CPOSS SFCTICNS IS AVAILABIF ON MAGNETIC T A P E . CROSS SFCTICNS MAY 
BE PFAO FROM THE lIBkARY TAPE AND/CR FRCM C A R P S . 

192 2PXYL THE 2DXY PFCGFAM (ACC 
ABSTRACT 18) HAS BEEN CONVEPTFO FROM FLOCO TC FOPTFAN 63 FOP USE 
ON THE CDC1604 WITH CEANGES T"" PERMIT THt INCLUSION Cf FIXEC 
SOURCE TFPMS FROM TDC - TERMS REPRESENTING THE EFFECTIVE NFT LOSS 
PFR UNIT VOLUME DUE TO AXIAL L E A K A G E . IN THIS MANNER, A THREE-
DIMENSIONAL FLUX SYNTHESIS CODE IS A C H I E V E D . 

l'''̂  TOP TOP IS A TWC-PINENSICNAL 
LINEAR PFPTURPATICN THEORY CCDE WHICH CALCULATES RfACTIVITY 
Cl EFF IC IFMTS, PROMPT NEUTRCN L I F E T I M E S , AND EFFECTIVE 
DtLAYEO FRACTIONS USING FLUXES F'POM Tpc CYLINPRICAl (F-Z) OR 
PFOTANGULAR (X-Y) G f C M f T P Y . 
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?C9 0TF4 THE LINEAR, T I ME-INDEFENCE NT, 
POLTZMANN FCUATION FOR PARTICLE TRANSPCRT IS SCLVFC FOR THE ENERGY 
SPACE, AND ANGULAR OtPENCENCE CF THf PARTICLE PISTPIPUTION IN CNF-
DIMFNSIONAL SLABS, CYLINDtRS, ANO SFHtPES. IN'CEFENCENT SOURCE 
OR EIGENVALUE (MULTIPLICATION, TIME-ABSORPTION, FLFMFNT 
CCNOFNTPATICN, ZONE THICKNESS OR SYSTFM CIMFNSION) PROBLEMS ARE 
SOLVED SUBJECT To VACUUM, RFFLECTIVF, OR PERIODIC PCINPARY 
CONDITIONS. A COMFLETF ENERGY-TRANSFER SCATTERING MATRIX IS 
ALLOWED FCR EACH LEGENDRE COMPONENT OF THE SCATTERING CPCSS SEC
TION MATRICES. 

211 MCOSN, MANY GPCUP DSN MGCSN IS A MOCIFICATICN 
OF OSN, THE CNE-DIMENSlONAL THEORY CODE DESIGNED TC ACCOMMODATt 
100 GRCLP ISCTROPIC MATERIAL CRCSS SECTION DATA TAPES PREPARED EV 
CSPl ANC 0SP2A. 

212 VARI-CUIP THE TIME-OEPENCENT, MLLTI-
GFOUP, TiJO-riMFNSIONAL NEUTRON DIFFUSION EQUATIONS APF SCLVED IN 
X-Y CR R-Z GFCMFTRY. 

220 GASP2 GASP2 CALCULATES THt ONE-
DIMENSIONAL DISTRIBUTION CF FISSILE AND FERTILE MATERIALS IN A 
NUCLFAR REACTCP WHICH WILL YIELD ANY DESIRED POWER CISTRIBUTICN 
ANC APPPOXIMATFLY RETAIN THIS DESIRED POWER OISTPIPLTICN PURINC 
THE BURNUP HISTORY OF THE REACTCR CORE. A POISON ANC POISON CIS
TRIBUTICN SEARCH FOR A DESIRED MULTIPLICATION ANC MINIMUM POWER 
DISTRIBUTION PERTURBATION CAN ALSC RE PERFORMED. 

222 GAMBLE4/GAMBLE5 THF HOMOGENEOLS 2-OIMENSICNAL 
MULTIGROUP DIFFUSION THEOl'Y ECUATIONS WITH ARBITRARY GROUP-TO-
GROUP SCATTERING AND ARBITRARY FISSION TRANSFER ARE SOLVED FOR 
HETEROGENEOUS ASSEMBLIES IN X-Y ANO o-Z GEOMETRY. HOMOGENEOUS 
ICGARITHMIC BOUNDARY CONDITIONS ARE USEC AT THE OUTER SURFACE OF 
THE ASSEMBLY AND AT THE SURFACE OF NON-DIFFUSION REGIONS. THE 
RESULTS INClUDt THE GROUP ANC POINT DEPENDENT NEUTRON FLUXES, THE 
PCWFR DISTRIBUTION, THE NEUTRON MULTIPLICATION FACTOR (K-EFFEC-
TIVE), AND A DETAILED NEUTRCN BALANCE. 

225 TEMCO 
TEMPERATURE COEFFICIENTS. 

TEMCC COMPUTES REACTCP 
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2A1 HEN HEN SCLVES THt HOMOGENEOLS 
INHOMOGFNFOUS ONF-DIMtNSICNAL MULTIGROUP DIFFUSION ECUATICN FOP 
LOWEST EIGENVAIUF AND THE C CRRFSPONri ING DIRECT AND/CP ADJOINT 
EIGENVFCTOkS. INHOMCGENEOUS POUNOAPY CCNCITICNS AND A FIEXIPLE 
SCATTER-TRANSFER MATRIX STkUCTURF ARE I N C L U D E D . CFTICAAL CAL
CULATIONS INCLUDE CRITICALITY S E A R C H E S , OETFCTOR ACTIVATION 
TRAVERSES, AND INTEGRALS FOP PEPTUPRATION THECRY ANAIYSIS. 

CP 
IT 

262 MACHl MACHl PEFFCFMS CrE-CIMENSlON
AL MUITIGROUP DIFFUSION SOLUTICNS AND ASSOCIATED C A L C U L A T I C N S , 
INCLUDING CRITICALITY SEARCHES, P E R T U R B A T I O N , REACTION SUMMARY, 
BETA EFFECTIVF, GROUP OOLLAPSING, AND POINTWISE REACTION PATES ANC 
PAT I O S . SEVERAL CARD DUMPS CF COMPUTED DATA ARF AVAILABLE CN 
OPTION. A SPFCTRAL SYNTHESIS OPTICN IS AVAILABLF IN THt IEM 
VERSION. 

264 VARI-CUIP7 THE STEADY-STATE, MULTIGPCUP, 
TWC-DIMENSICNAL NEUTRON CIFFUSICN EQUATIONS ARE SOLVED IN X-Y, 
R - Z , AND P-THFTA GEOMETRY. 

2 7 : CAESAR4/LIBLST CAESAR4 SCLVES THt ONE-
PIMFNStONAL, MULTIGROUP DIFFUSION ECUATIONS IN ANY CF THREE CECME-
TPIFS AND PPCVIDES A WIDE CHOICE OF BOUNDARY C C N C I T I C N S , CRITI
CALITY SEARCHES, EDITS ANC OTHER AUXILIARY C O M P U T A T I O N S . 

287 BISYN BISYN SOLVES THE TWO-DIMEN
SIONAL MULTIGROUP NEUTRON CIFFUSION FCUATIONS IN X-Y OP P-Z GEOME
TRY USING A NONITERATIVE SYNTHESIS METHOD. THIS AFFRCAGH IS CE
SIGNED TO GREATLY RtCUCE THE COMPUTER CCST OF RUNNING TWO-CIMEN-
SIONAL MULTIGROUP PRCBLEMS AT THE RISK CF SOME LOSS IN ACfURACY 
OF THF DETAILED FLUX CISTRI BUT ION. 

288 SNARG-
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304 PFRT4 PFRT4 CCMPUTES RFACTIVITY 
CCEFFICIENT TRAVERSES IN X-Y, R - Z , OR R-THETA GEOMFTRY USING THE 
FIRST-oROEP PERTUPBATICN ECUATIONS IN THE DIFFUSION APPRCXI"AT ION. 
FLUX AND ADJOINT INPUT CAN PE TAKEN DIRECTLY FROM 2-C CALCULATICNS 
OP SYNTHESIZED FRCM RACIAL ANC AXIAL l-C C A L C U L A T I C N S . THE COCE 
CAN ALSO RE USED TO COMPUTE ACTIVITY TRAVERSES FCR ANY CPOSS SFC
TICN OF ANY MATERIAL, THC NEUTRCN GENERATION TIME, AND THE EFFEC
TIVE DEIAYFD NEUTRCN FRACTION. 

312 TDSN THE LINEAR, TI ME-INOEPENCE NT, 
B0ITZM4NN EQUATION IS SOLVEC FOR THE ENERGY, SPACE, AND ANGULAR 
OEPFNOENCE OF THF NtUTPON DISTRIBUTION IN ONE-CI MENSlONAL SLABS, 
CYLINOEPS OP SPHERES CK IN TWO-DI MENSICNAL X-Y OP P-Z GECMETRY. 
FIXED SCURCF OR MULTIPLICATION FACTOR (4CJ0INT CR FLLX) PROBLEMS 
APF SOLVED SUBJCCT TO VACULM, PLANE RFFLECTIVF, ISCTROPIC RtFLEC-
TlVt CR 180 CFGREF RCTATICNALLY SYMMETRIC BOUNCARY C C N O I T I O N S . A 
CCMPlFTf ENFPGY TRANSFFP SCATTERING MATRIX IS ALLOWED FOP E»0H 
LFGENOPf COMPONENT OF SCATTERING CROSS SECTION MATRICES THROUGH 
PI. 

31° GASP7 GASP7 CALCULATES THE CNE C I -
MFNSIONAL DISTRIBUTION OF FISSILE AND FERTILE MATERIALS IN A 
NUCLEAR REAOTCF WHICH WILL YIELD AMY DESIRED POWER DISTRIPUTICN 
DURING THF EUkNUP HISTORY CH THF REACTCR CCRt. A PCISCN AND P O I 
SON CISTRIBUTICN SEARCH FCR A DESIRED MULTIPLICATION AND MINIMUM 
POWFP DISTPIPUTION PtkTMPPATICN CAN ALSO BF PEPFCRMED. 

323 TEMGC7 
PEPATUPf C C E F F l C I F N T S . 

TF»Cr7 COMPUTES P L A C T O R TfM-

247 M064R Mi.64e SOLVES THF ONE-DIMEN
SIONAL SCAB TRANSPORT FKOBLFM WITH SLOWING DOWN FOR AN ARBITRARY 
SPATIAL EXTERNAL SCiURC E AND APRITPARY SCATTERING. 

358 TWOTPAN? TWOTRAN2 SOLVES THt TWO-
DIMENSIONAL MULTIGROUP TRANSPORT EQUATION IN ( X , Y ) , ( F , T H E T A ) , ANC 
(R,Z) G E O M E T R I E S . B C U PtGULAR AND ADJOINT, INHCMCCENtOUS AND 
HOMOGENEOUS (KEFF ANC EIGENVALUE SEARCHES) PROBLEMS SUBJECT TC 
VACUUM, R E F L E C T I V E , PFPIODIC, WHITE CP INPUT-SPECIFIED BCUNCAPY 
FLUX CONDITIONS APF S O L V E D . GFNERAL ANISOTROPIC SCATTEPING IS 
ALIOWEO ANC ANISOTROPIC 1NHOMtGtNEOUS SOURCES APE FEFMITTtC. 
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380 GATT GATT IS A T H R E E - D I M E N S I O N A L 

F E W - G R O U P N E U T R O N C I F F U S I C N T H E O R Y PROGRAM FOR C A L C U L A T I N G THE 
DE T A I L E D SPATIAL FLUX ANO POWER D I S T R I B U T I O N FCR R E A C T O R S WITH 
HEXAGONAL CCRE C O N F I G U R A T I O N . THE PPCGRAM U S E S A UNIFORM T R I 
ANGULAR MESH IN THE H C R I Z C N T A L MESH PLANES ANC A S S L M F S A RELA
TIVELY SIMPLE REGION S T R U C T U R E IN THF AXIAL C I R E C T I C N . IT WAS 
OFSIGNFC TO REPRESENT THE SPECIAL P A T C H - T Y P F CORE S T R U C T U R E OF THF 
HTGR PEACTOR AS C L O S E L Y AS P O S S I B L E . 

398 BE21 BE21 SCLVES THE F E W - G P C U P 
DISCRETE O R D I N A T E S E Q U A T I O N S IN SLAP G E O M E T R Y . EITHER HCMCGENEOUS 
OP I N H O M O G E N F C U S P R O B L E M S CAN BE S O L V E D . 

431 GAMTRI THE H O M C G E N E C L S T w C - C I M E N -
SIONAL M U L T I G R O U P O I F F U S I C N T H E O O Y E Q U A T I O N S WITH AREITRARY GRCUP-
TO-GROUP S C A T T E R I N G ANC A R B I T R A R Y F I S S I C N TRANSFER APE SOLVED FCR 
H E T E R O G E N F O U S A S S E M B L I E S IN (UNIFORM M E S H ) T R I A N G U I A P G E O M E T R Y . 
H O M O G E N E O U S L O G A R I T H M I C BOUNCARY CC'NDITIONS ARE LSED AT THE CUTER 
SUPFAGE OF N O N - P I F F U S I O N R E G I O N S . THE R E S U L T S INCLUDE THE GROUP 
AND P O I N T - D E P E N D E N T N t U T K U N F L U X F S , THE PCWEP D I S T R I P U T I C N , THE 
NfUTPON M U L T I P L I C A T I O N F A C T O R , AND A D E T A I L E D NELTRCN B A L A N C E . 

433 GAZE 2 
M U L T I G H E U P , N E U T R O N O I F F U S I C N T H E C R Y 
FOUR OF THE ST A N D A R D CNF-DI MENSlONAl 
RADIAl C Y L I N D E R , ANU AXIAL C Y L I N D E R , 
CAL TO SLAB G E O M E T R Y EXCERT WHEN THE 
BOUNDARY C O N D I T I O N IS L S E C . 

G A Z E 2 IS A O N E - C I M E N S I C N A L , 
PROGRAM. IT INCLUDES ALL 
G F O M F T R I E S - SLAP, SPHERE, 
THE LAST CF WHICH IS ICtNTI-
ZCCM A L B E D C - T Y P f TRANSVERSE 

450 KfNf/K 
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459 DCT2nR DCT2DB SCLVES ROTH THE MULTI-
GROUP CISCPfTF ORDINATES TRANSPORT THEORY ANC THE NULTIGFOUP DIF
FUSION THEORY EQUATICNS IN TWO DIMENSIONS. AMSOTPCPIC SCATTERING 
OF ANY CRDEP LEGENDRE EXPANSION IS ALLOWED IN THF TR/NSPORT THEORY 
OPTION. ANISOTROPIC SCATTERING IN THP OTFFUSIPN THEORY OPTION IS 
TREATED WITH THF TkANSFORT APPROXIMATION, USING THF Fl SCATTFRING 
MATRIX, WHEN PROVIGIC, TO CAICULATE THE TRANSPORT CFCSS SECTION. 
OPTIONS INCIUOE SCLi;TICNS IN (X,Y), (R,Z), (R,THETA), AND, IN THE 
PIFFUSICN THEORY OPTICN, TRIANGULAR GECMFTRIES. ROTH DIRECT ANC 
ADJOINT FLUXES MAY PE COMPUTED FOR FIXED VOLUMF-CI?TPI PUTE0 
SCURCF, MULTIPLICATION CONSTANT ITFP4TI0N, TIME ABSORPTION ITERA
TION, CCNCFNTRAT ICN SEARCH, ZONE THICKNE^^S SEARCH, AND FIXED 
BOUNDARY SOURCE PROBLEMS. IN 400IT|ON TC THC FIXtC EOUNLAPY 
SOURCE PROBLEM, OPTIONS INCLUCE VACUUM, PEFLECTICN, FERICDIC ANU 
WHITE BCilNDAPY CONOITICNS. CROSS SECTICNS MAY PF ENTERED FRCM 
CAPOS OR FRCM TAPE IN THE CTF FORMAT. ACTIVITIES FCF ANY MATEPIAL 
IN THE SYSTfM MAY BE CUIPUT BY INTFRVAL (CPTICNAL) ANO ZONE. 
OTHER OUTPUT INCLUDES THt INTERVAL FLUXES AND SOURCES ANC A REAC
TION SUMMARY TABLE FCF EACH ZONE ANO FOR THE SYSTEM. 

510 VIMI/VIMIX VIMl IS A MCNIE CARLO CODE 
DESIGNED FOR THE ANALYSIS OF FAST CRITICAL EXPERIMENTS. IT HAS 
RFEM EXPRESSLY PPEPAOEC FOP THE ANALYSIS OF FAST CRITICAL 
ASSEMBLIES OF THE PLAIE-CPAWFP TYPE SUCH AS ZPPR, ZFR-3, ANO 
ZFPRA. THF LIBRARY USES PCINT CROSS SECTICN DATA, RATHER THAN 
MULTIGROUP CONSTANTS. 

513 TESS TESS SOLVES THE TRANSPORT 
EQUATION IN SLAB ANO SPHERICAL GEOMETRY U S T N G THF COUBLE-SN 
APPPOXIMATICN FOR SLAP GECMFTPY. 
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1 
523 ESP DSP IS A GE N E P A L - P U F F D S E 

MCNTE CARLO PFACTCP ANALYSIS C O P E . IT COVERS THE COMPLETE ENERGY 
PANGF OF INTEREST IN PEACTOP C A L C U L A T I O N S AND IS DFSIGNFD FOR POTH 
EIGENVALUE ANP FIXFD SCURCE REACTCP ANO REACTOR CELL CALCULATIONS. 
"ASIC DATA APC ACOtPTED ONLY IN THL VERSION I, II, ANO III ENDF/R 
FORMAT. IN ADDITION TC SMOOTH D4TA, THF CROSS «ECTICr P F E P A P A T I C N 
INCLUDES A CtTAILEC TREATMENT UF RESOLVED AND UN P t S C L V E D RESO
NANCES AND THE FREE GAS AND S(ALPHA,BFTAI THERMAL M C D F L S . THF 
CCLLISICN ANP SOURCE kCUTINFS U T I L I Z E THF ENDE/B NONFIASTIC 
SECCNPARY D I S T P I B U T I C N S , THE ANISCTROPIC SCATTERING CATA, AND THE 
FISSION SPECTRA. THE FfJERGY RANGE MAY BE CIVIDEC INTC AS MANY AS 
25,.,?'".• INTERVALS, ANC CVEP FACH INTERVAL THF APPROPRIATELY 
AVEPAC-D CROSS SECTIONS ARF USED AS CONSTANT POINT-ENERGY VALUES. 
A GENERAL THREE-DIMENSIONAL GEOMETRY D E S C P I P T I C N IS AVAILABLF, AS 
WflL AS SEVORAl SPECIALIZED G E C M E T R I F S . USE OF FIXED-SOUFCF 
OPTIONS ALLOWS C A L C U L A T I C N S ON N O N - M U L T I PLYING S Y S T f M S . A STEAQY-
STATF ANALYSIS CE NEUTRON HISTOPIES IS PERFORMED IN CCMPUTER CORE 
FOP SUCH QUANTITIES AS NELTRCN F L U X E S , REACTION R A T E S , AND CRCSS 
SECTIONS, AVERAGED OVER APPITPJRY ENERGY ANO SPATIAL R E G I O N S . 

573 TWOTRAN-PNVW TWCTRAN-PNVW SOLVtS TWC-
OIMENSICNAL PARTICLE TRANSPCRT PROBLEMS FCP X-Y, R - Z , AND P-THfTA 
G E C M E T R I F S . BCTH DIRECT AND A D J O I N T , HCMCGENFCUS (KEFF OR PARA
METRIC EIGENVALUE SEARCHES) CP INHOMCGENEOUS TI ME-!NCFPENDENT 
PRCPLFMS ARE SCLVED SUPJECT TC VACUUM, R E F L E C T I V E , FtPIODIC OP 
INPUT SPEGIFICATICN CF O U U N C A P Y FLUX C O N D I T I O N S . POTH A M S O T P C P I C 
INHC^MOGENEOUS PROBLEMS ANC GENERAL ANISOTROPIC SCATTERING PROBLEMS 
AFF TREATFC. 

582 MCNA MCNA SOLVES THE MULTIGROUP, 
( I N F - 0 1 M E N S I C ; N A I N E U T R O N D I F F U S I O N E Q U A T I O N S I N S L A P , CYLIN

DFICAL, OR SPHERICAL GEOMETRY FOR EITHER THE CIRFCT CP ADJOINT 
F I U X . BOLiNPARY SOURCES ANC SPATIALLY DEPENDENT VCLUMC SOURCES 
CAN RE GROUP D E P E N D E N T . MLLTIPLE THERMAL GROUPS ARE AIL O W E C . 

585 TRIAL TRIAL CARRIES OLT A SIMPLE 
LINKING OF SEVERAL T W O - D I M E N S I O N A L , MULTIGROUP NEUTRON (CIRECT OR 
AI'JCINT) FLUX SETS TC GIVE A TH R E E - D I M E N S I O N A L R E PRESENT AT I CN. 

608 TRIP) FT TPIPLFT SOLVES THE TWC-OIMEN
SICNAL MULTIGRCUP TRANSPORT EQUATION IN PLANAR GEOMEIRIES USING A 
REGULAR TRIANGULAR M E S H . REGULAR AND ADJOINT, INHOMCGENEOUS ANO 
HOM O G E N E O U S (KEFF ANC EIGENVALUE S E A R C H E S ) PRCRLEMS SUBJECT TC 
VACUUM, REFIFGTIVE riP SOURCE BOUNDARY CONDITTONS APE S C L V E C 
GENERAL ANISCTROPIC SCATTERING IS ALLOWED ANO ANISCTROPIC D I S 
TPIBUTFC SOUFCES ARE FERMITTEfc. 
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617 KfFF,MGBS,TGAN THPEE CCCES FOR NUCLEAR 
CFITIOAIITY SAFETY FVALUATICNS MAKE UP THIS PACKAGE. THE P R I N C I 
PAL CCDES APE A CCCE FFH C O M P U T I N G THE BUCKLING CF FISSILE MATE
RIAL MODERATFC BY WATER (MGPS) ANC A TWC-GROUP CIFFLSION THEORY 
CODE THAT USFS PAPAMETERS GENERATED EY THE BUCKLING CODE ( T G A N ) . 
KEFF IS AN AUXILIARY CODE. KEFF COMPUTES KEFF FROM CIMENSICNS AND 
EXTRAPOIATION D I S T A N C E S , CP ALTERNATIVf C I M E N S I O N S , VOLUMES, AND 
MASSES O O P F F S P C N D I N G TO VALUES OF K E F F . 

625 VARI-IC 
ESTIMATES OF CHANGES IN 
PCWFP F P A C T I O N S , PRUMFT-
F F F E C T I V E N E S S , AND FLLX 

THE VARI-IP CODE C A L C U L A T t S 
REACTIVITY W O R T H S , KEFF, REACTION RATES, 
•NEUTRCN GENERATION TIME, DELAYED NFUTRON 
INTFGRAL RATIOS CUE TO CHANGES IN NUCLEAR 

DATA OR C O M P O S I T I O N BY USE OE A VARIATIONAL FORMALISM. THE COFE 
IS APPLICABLE TO A WILE RANGE OF PfACTCR CR CRITICAL FXPERIMENT 
DESIGN PROBLEMS AND SENSITIVITY S T U C I F S . 

626 ARC-CIFID THF 
BILITY PROVIDES COMPLETE ONE-DIMENSICNAL 
GPOUP DIFFUSION EQUATIONS WITH EDITS AND 
OPTION. 

APC ID-CIFFLSION CAPA-
SOLUTICNS CF THE MULTI-
A NEUTRON INVENTORY CN 

6 3 1 P A F F I E - A N C RAFFLE I S 4 THREfc -D IMENS ICNAL 
G f N E P A L - P U R P O S E MONTE CARIC PROGRAM FOR THF S O L U T I C N CT S T A T I C 
NEUTRON TRANSPORT P K C H L t M S - E I T H E R F I S S I C N SOURCE I l f P A T I O N OR 
FXTFRNAL SOURCE P R O b L l M S CAN PE S C L V E C . R F A C T I C N PATFS AND FLUXES 
PP C E L L - A V E R A G E D PO ANl P I T R A N S F f k M A T R I C E S CAN BE C P T A I N E C FCR 
UP TO l ^ J I N P U T ENERGY G P C U P S . M U L T I P I I f A * I C N F A C T C P S , L I F E T I M E S , 
G E N E R A T i n N T I M E S , ANC F R O F A F I F ERRCPS ARF ALSO C C M F L T t D . C R O U P -
W l S f CURRENTS FROM ANY R R G I O N TO ADJACENT REGICNS CAN BE C C M P u T F l . . 
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55 AIMFIPE THIS PROGRAM WAS DESIGNED TC 
COMPARE THE COSTS UE VAPICUS FUEL C Y C L E S . THE PROGRAM CONTAINS 
A LIBRARY OF FAST ANC THERMAL MICROSCOPIC CROSS SECTIONS, CECAY 
OONSTANTS, AND FISSICN YIELDS FCR 5^ ISOTOPES. THE PRESENT 
VFRSION IS USED TC INVESTIGATE THF ECONOMICS OF URANIUM FUEL SYS
TEMS. 

58 SIZZLE SIZZLE SCLVES THE ONE-OIMEN
SICNAL, OR MULTIGROUP BURNUP PROBLEM IN THE OIFFUSICN THEORY 
APPROXIMATION FOR FAST INTERMEDIATE R E A C T O R S . AFTER THE INITIAL 
CALCULATICN AT T = 3 , AVERAGE CROSS SECTICNS ARE COMPLTEO FCP FUP-
THFP CALCULATIONS USING ONE TO SIX ENERGY G R O U P S . CRITICALITY 
MAY HE MAINTAINED BY USE CF A CCNOENT RATICN SEARCH. THE OCNCEN-
TPATION UF THF VARIOUS ISOTOPES IS PERMITTED TO VARY CNLY FRCM 
REGION-TO-REGION. CHAINS INCLUCED APE T H 2 3 2 , U 2 3 8 , ANO A FIS
SION PRODUCT POISON CHAIN. 

99 PLO DIMFNSICNAL BURNCUT (DOB) THF FIVE-GROUP, TWO-DIMEN
SIONAL, NEUTRON DIFFUSION ECUATIONS IN CYLINOPICAL G E C M C T R Y ARF 
SCLVED WITH BURNOUT OPTIONS AND CCNTRCL ROC SEARCH CFTIONS, 

117 FEVFR FEVER PERFORMS CNc-DIMtN-
SIONAL FEW-GROUP OEPLFTICN C A L C U L A T I O N S , CPTIt.NS ARE AVAILABLE TG 
ADJUST CONTROL POISONS IN VARIOUS REGIONS CF THE REACTOR, SELF-
SHIELDING OF LUMPED PCISONS, ANU TC CAICULATE HOT MAXIMUM ANC COLO 
SHUT-DOWN MULTIPLICATICN. 

134 NUCY THE CALCULATICN OE NUCLIDE 
CONOFNTPATICNS AT A PCINT IN A REACTOR AT SUCCESSIVE TIME INTER
VALS, WITH EXPOSURE TC A TWO-GRCUP NEUTRON FLUX. INFINITE SYSTEM 
CRITICALITY IS C A L C U L A T E D . 
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146 
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179 ISOTCf'CS THIS FRCGRAM CAN EE LSEC TO 
CALCULATE FOR ANY NEUTRON HlUX THE OPTIMUM TIMF CF IFRADIATICN 
FOR MAXIMUM YIELD, THE SPEOIFIC ACTIVITY OF THE FPCCLCT ISCTCPE 
IN CURIES PEP GRAM UF TARGET MATERIAL, ANO THE COMBINED SPECIFIC 
ACTIVITY CF THE TARGET ANC PRODUCT ISCTOPES. THt FPODUOT ISOTOPE 
MAY BE PRODUCEO BY ANY SIMPC^ REACTION SUCH AS ( N , G A M M A ) , ( N , P ) , 
( N , 2 N ) , F T C , OR IT MAY BF PROCUCFC PY DECAY OF A PARENT ISOTOPE. 

18! ISOCPUNCH ISCCI^UNCH CAN BE USEC TC 
COMP'JTO THE AMOUNT OF EACH ISOTOPE IN A REACTION ANC FtCAY CHAIN 
FCP ANY SPFCIFIEC NEUTRON FLUX ANP TIME, TO SUM THE CON T R I B U T I O N S 
OF VARIOUS CHAINS TO THE SAMF ISOTOPE, TC GRAPH CN AN ASSOCIATED 
f LFCTRIIPLOTTEP OP CAICC«P THE YIELD OF AN ISOTCPE VS. TI Mf FOR 4 
GIVEN FLUX, ANP TO FIND THt OPTIMUM TIME FOR MAXIMLM YIELD OF 
AN ISOTOPE IN A C H A I N . THE PROGRAM DOES NCT TAKE INTO ACCCUNT 
THE SFI F-SHIELDING OF A TARGET IN A REACTOR CR THF DEPENCENCE 
OF RFACTICN CROSS SECTIONS ON NFUTRON ENERGY WHICH CAN BE HANDLED 
BY ADJUSTING THE INPLT D A T A . 

221 RELOAD FEVER A FF W - G R C U P , l-C CEPLETION 
CALCULATION WHICH ALIOWS FUEL IN VAPICUS STAGES OF IRRADIATION TO 
BE HOMOGENIZED INTO THE SAME REGICN FOR PLIRPCSES CF THE DIFFUSION 
C A L C U I A T I O N PUT FOLLOWS THE DEPLETION OF EACH OF THE SUB-PEGIONS 
S E P A R A T F L Y . THE CALCULATION MAY BE INTERRUPTEO PERIOCICALLY FCR 
REFUELING ONE OR MORE R E G I C N S . RECYCLING IS CPTICNAL AND THERE IS 
NC LIMIT TO THE NUMBER OF OEFLELINGS WHIGH MAY PE PERFORMEC. A 
CCNTROL PCISCN SEARCH IS AVAILABLE ANC CONGENTR4TI ON DEPENDENT 
S E L F - S H I E L D I N G FACTORS MAY HE APPLIEC TO CNE LUMPFC P O I S O N . 
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223 P F V I S F D GAD THIS INF I M T E-MFl I Ij" CEPLE
TION PROGRAM PERFOFMS FUEL CYCLE C A L C U L A T I C N S CN H F A C T C R S EMPLOY
ING PARTIAL R F F U E I I N G . THC BURN-UP OE UP TO 1? C I S C P F T t fU'^L 
C O M P O S I T I O N S (REGIONS CR STAGES Of I P K A P I A T I O N ) MAY PE FCLLCWED 
S I M U L T A N E O U S L Y . THC DLRN-UP C A L C U I A T I O N MAY PE INTEPFUPTEC 
P C R I O D K A L L Y TC PtMOVE THF C O M R N T S AND TO REFUFi ONE CP MORE 
R F G I O N S . FUEL MAY tf PARTIALLY OR C C M P L f T F L Y P F C Y C L f t . 

224 WAMPUM THIS PROGRAM C A I C U L A T t S FLtL 
CYCLE CCSTS CN A D E T A I L E D P A S I S , USING R E S U L T S OF NUGltAR 
DEPLETION C A L C U L A T I C N S ANC OFRTAI"' S P F C I F I F 3 E C O N O M I C S 
ASSLIMPTIONS. THE PUkPCSt IS TO PROVIDE A MCASUR"^ OF PtRFCPMANCE 
FOR COMPARING CR OPIIMIZINC FLEl C Y C L E S AND ASSCCIATEC REACTCP 
COPE AND FUEL ELEMENT CHAR ACTFHI S T T C S . 

226 OPUS THE CODE G E N E R A T E S A FLCW 
NETWORK EQUIVALENT TC A G A S - C O O L E D NUCLEAR POWFR PLANT OF 
SPECIFIED ELECTRICAL CLTPLT (IN THE RANGE CF 103 TC lUJO MW) 
ACOnpciNG TO IN'PUT OATA ANP FROGRAMMEC R U L E S , PROCEEDS TO 
EVALUATE THF PLANT PERFORMANCE ANC PRICF OF THE TUPECOFNERATCR 
SET (ACCORDING TC GENERAL E i r C T R l C PRICE D A T A ) , ANT PRINTS AS 
A RESUL1 A CCDFO LIST OC ALL PLANT C O M P C N E N T S AND A CETAILED 
PERFORMANCE MAP. 

227 STMGEN STMGFN CAN BE LSEC IN A PLANT 
O P T I M I Z A T I O N PROGRAM. THIS CODE D E T E R M I N E S THE AREA OF EACH 
SECTION OF A STEAM GENERATOR R E Q U I R E D TC SATISFY THE DESIGN 
C C N O I T I O N S OF HEAT T R A N S F E R , PRESSUFF PROP ANC MAXIMUM TURF 
TEMPERATURE COE'STPA IN T S. THE CCST CF THE GENERATOR IS COMPUTEC AS 
A FUNCTION OF THE TOTAL HEAT TRANSFER AREA, THF N O N - F R O D U C T I V E 
TUPE L E N G T H RECUIRED TC CONNECT THF H E A D E R S , PLUS THE COST OF THE 
H E A D E R S . 

2^1 PA02 THIS PROGRAM CALCULATES 
THF FISSICN PRCOUCT ACTIVITY C I S T R I B U T I C N S IN A HIGH TEMPEFATUPt 
GAS-CC O L p P PEACTOP S Y S T E M . 

240 ASSAULT MULTI G R O U P , T W C - C I MENS IONAL 
REACTOR O F P L E T I I N . GIVEN N U C L I D E C O N C F N T P A T IONS ANC MICRCSCCPIC 
CPCSS S E C T I O N S , THE STEADY-STATE M U L T I P E G I C N , MULTIGROUP 
DIFFUSION E C L A T I O N S ARf SOLVED IN CNE CR T W O C I M C N S I C N S OVER A 
F I N I T E - D I F F E R E N C E SYSTEM OF "iSt- P C I N T S . THF O A L C L L A T E D NfUTPON 
FLUXES ARE THEN USED TO DETERMINE NUCLIDE C O N C E N T R A T I O N S AFTER A 
SPECIFIED PERIOD OF E X P O S U R E . THESE C A L C U L A T I C N S ARE P E P f A T E D 
FOR A SPFCIFIEO NUMBER OF T I M E ' - S T E P S . 
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260 GARGOYLE GARGOYLE IS AN INFINITE-
MEDIUM DEPLETION COOE FOR FUEL CYCLE CALCULATIONS ON REACTORS 
EMPLOYING PARTIAL RtFUELING- THE BURNUP CF UP TC 12 DISCRETE FUEL 
COMPOSITIONS (REGIONS OR STAGES OF IRRACIATICN) MAY EE FCLLOWEC 
SIMULTANEOUSLY. THE RURNUP CALCULATICN MAY BE INTFFRUPTED PERI
ODICALLY TO REMOVE THE CONTFNTS OF ANO TC REFUEL ONE CR "ORE 
RFGIONS. FUFL MAY BF CUMPLFTFLY OP PARTIALLY REOYGlED. A CCNTROL 
POISON SEARCH MAY BE PERFORMED AT EACH TIMF-STFP. FEED FUEL 
SFAPCHFS ARE PERMITTED AT THE END OF EACH BURNUP CYCLE BFFCRE 
PEFIIFI ING. CONCENTRATION DEPENDENT SELF-SHIELDING FACTORS MAY BE 
APPLIED TO ANY NUCLIDE EXCEPT MCOERATORS. THE NUCLIDE SCHEME 
EMFLOYEC, ALTHOUGH NCT COMRIFTFLY GENERAL, IS FLEXIBLE. 

76'- DTF-3UPN OTF-PURN IS A CNE-PIMEN
SIONAL, MULTIGROUP BUPNUP CODE BASED ON TRANSPORT THECPY. A DIF
FEPENT TYPE OF EIGFNVAIUF CALCULATION (MULTIPLICATION, PEPICC, 
NUCLIDE CONCENTRATION, ZONE THICKNESS, OP SYSTE" DIMENSION) CAN 
RE PERFORMED AT THE PEGINNING OF EACH OF 4 SPEGIFIFC SET VF TIME-
STEPS. THIS FEATURE PERMITS THE SIMULATION, IN A SINGLE PROBLEM 
PUN, OF A SYSTEM It. WHICH VARIOUS CCNTROL METHCDS ARE USEC AS A 
FUNCTION OF TIME. THE CONGENTPATICN OF THF VAPICUS NUCLIDES IS 
PERMITTED TO VARY FRGM RtOICN-TC-PFGICN OR PC INT-PY-FCINT. 
NUGLIDFS CONSIDERED APE U235, U236, U238, NP239, PU22°, PU240, 
PU241, PU24?, AND FP, A PSFL.DC FISSION PPCCUCT PAIR. 
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301 FREVAP6 THE FREVAP TYPE CF CCCE FOP 
ESTIMATING THE RELEASE OF L O N G E R - L I V E D METALLIC FISSICN PRODUCTS 
FPCM HTGR FUEL ELEMENTS HAS BEEN D F V t L O P E D TC TAKE INTO ACCOUNT 
THE COMBINED FFFFCTS CF THE R E T E N T I O N CF METALLIC FISSION PRODLCTS 
BY FUEL PARTICLES AND THE PATHER STRONG A P S O R P T I C N OF THESE FIS
SION PRODUCTS BY THt GRAPHITE OF THE FUEL E L E M F N T S . RELEASE CALCU 
LATIONS ARE MADE CN THE PASIS THAT THC L O S S OF FISSION PRODUCT NU
CLIDES SUCH AS OF S T R C N T I L M , C E S I U M , AND BARIUM IS DETERMINED PY 
THEIR EVAPOPATION FROM THE GRAPHITE S U R F A C E S ANC THEIR TRANSPIPA-
TICN INDUCED BY THt FLOWING HELIUM C C C L A N T . THE CODE IS DEVISED 
SO THAT CHANGES OF FISSION PATE (FUEL ELEMENT P C W F F ) , FUEl TFM-
PFRATURF. AND GRAPHITE TEMPERATURE MAY BE IN'CCRPC RA TEC INTC THE 
C A L C U L A T I C N . TEMPERATURE IS CUITF IMPORTANT IN DETERMINING 
RELFASF B E C A U S E , IN G E N E R A L , BOTH RELEASE FRCM FUEl FAPTIGLES AND 
LOSS BY EVAPORATION ( T R A N S P I R A T I O N ) VARY EXPONENT I ALLY WITH THE 
PECIPPOCAl OF THE ABSCLUTE T E M P E R A T U R E . 

302 GAFFE A ZEPO-DI MENS ICNAL CALCULA
TION OF FEED FUFL R E Q U I R E M E N T S IS PERFORMED TO PRODUCE A SPECIFIED 
END OF CYCLE M U L T I P L I C A T I O N FACTOR FOR THE E Q U I L I S k I L M FUEL CYCLE, 
GIVEN FEED C C M P C S I T I C N , L E N G T H CF CYCLE ANO REACTOR POWEP. IT IS 
ALTERNATELY POSSIBLE TC COMPUTE CYCLE LENGTH OR FEED E N R I C H M E N T . 
THE COPE IS A SURVEY TCOL WHICH ASSUMES PERIODIC REFUELING AND 
"EPMITS COMPLETE Ok PARTIAL RECYCLING OF M A T E R I A L S . THF SEGRE
GATED FUEL CONCEPT CAN BE HANDLED WITHIN THE F P A M F W O F K OF THE CAL
C U L A T I O N . 

215 C I N D E R ( M 0 1 0 2 ) CINDER IS A F C U R - G P O U P , CNF-
PCINT DEPLETION ANP FISSICN FPODUOT PROGRAM BASED ON THE tVALUA-
TIOM OE 4 GENERAL ANALYTICAL SOLUTION OF N U C L I D E S CCLPLE[i IN ANY 
LINEAR SEQUENCE OF R A C I O A C T I V F DECAYS A N " NEUTRCN A P S O R P T I C N S IN A 
S P F C I F i n NELTPON FLUX SPECTPLM. THE D E S I R E D CEPLETION ANC FIS
SICN PRODUCT CHAINS AND ALL PHYSICAL CATA ARE SPECIFIED BY THE 
PPCBLFM C P I C I N A T C P . THF PRCGRAM CCMPUTES INDIVIDUAL NUCLIDt NLM-
BFR D E N S I T I E S , A C T I V I T I E S , NINE E N E P G Y - G R O U P DI S INT FCP AT IC N RATES, 
ANP MACRQSCCFIC AND C 4 P N S / F I S S I C N PCISONS AT FACH TIMF-STfP AS 
WEIL AS SELtCTED SUMMARIES OF THESE DATA. 

314 NAP NAP C A L C U L A T E S THt SPFCTRLM 
AND SPATIAL PISTklBUTION IN ONE DIMENSION OF ACTIVATION GAMMA PAYS 
EOLICWING NEUTRON I k k A C l A T I C N . 
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318 FEVFF7 FFVER7 PERFORMS A MULTIGROUP, 
1-OIMENSlONAL OEPLFTICN CALCULATION WHICH ALLOWS FLEl IN VARIOLS 
STAGES OF IPPAOIATICN TU BE HOMOGENIZED INTO THE SAME PEGICN FTP 
PURPOSES OF THF DIFFUSION CALCULATICN RUT FOLLOWS THE CEPIFTION 
OF EACH OF THE SURREGICNS SEPARATFLY. THF CALCUIATICN MAY BF 
INTFPPUPTFI; PEPIGDILALLY FCP REFUELING ONF OR MOPE REGIONS. 
PECYCLINO, IS OPTIONAL AND THERE IS NO LIMIT TC THE NLMBEk OF 
RFFUFLINGS WHICH MAY PF P C P E C R M E O . A CONTRCL POISON SEARCH IS 
AVAILABLE AND CONCENT RATICN CEPENCENT SELF-SHIFlCING FACTORS MAY 
PF APPLIED TC A NUMBER OF LLMFED P O I S C N S . 

322 ISOSEACCH THE PROGRAM WAS DEVELOPED TC 
CALCULATF THF UNKNOWN RFACTICN CRCSS SECTION, FLUX VALUE, CR 
PPODUCr ACTIVITY IN AN ISCTOPE-PRODUCT ION SCHEME CONSISTING OF TWO 
OR THRFE N U C L I D E S . 

325 20B 2DB IS A FLEXIBLE, TWC-DIMEN-
SICNAI (X-Y, P-Z, R-THETA, HEX GEOMETRY) DIFFUSION COCE FOR USF 
If FAST REACTOR A N A L Y S E S . THE CODE CAN PE USED TO -

(A) CC!MPUTE FUEL BURNUP USING 4 FLEXIBLE MATERIAL SHUFFLING 
SCHEME, 

(B| PEPFCBM CRITICALITY SEARCHES ON TIME ABSCPFTION ( A L P H A ) , 
MATEPIAL CONGENTRATICNS, AND REGICN DIMENSIONS USING A 
REGULAR CR ADJOINT MCOFL. CRITICALITY SEAPCHES CAN BE 
PEPFCRMED DURING BUPNUP TC COMPENSATE ECP FUEL DEPLETION, 

(C) CCMPITE FLUX CISTPIBUTICNS FCR AN ARBITRARY EXTRANEOUS 
S O U R C E . 

336 PD05 THE FFw-GROLP TWO-OIMFNSICNAL 
NFUTRON O I F F U S n N EQUATIONS ARE SOLVED. UP TC FIVE GROUPS MAY HE 
USFD WITH SCATTERING ALLOWED BETWEEN ADJACENT G R C U F S . IN ADO I-
T1(!N, DEPLFTION PROBLEMS MAY PE SCLVED WITH PCC5. 

339 GAUGE 
NFUTPON DIFF 
APF SOLVED T 
FLUX ANC POW 
GURATION. C 
LING AT A NU 
DISCRETE TIM 
TAIN CRITICA 
ABLE NUCLIDE 
MCDFS OF OPE 
(2) CCNTROL 
NUMBER OF CO 
ING SCHEME. 
OF RCOS INTO 

THF T W C - D I M E N S U N A L FEW-GROUP 
USION THEORY ECUATIONS FCR A UNIFORM TRIANGULAR MESH 
C OBTAIN THE ML IT IPL ICAT ICN FACTOR ANC THE SPATIAL 
EP DISTRIBUTION OF REACTORS WITH HEXAGCNAL CORE CONFI-
OMPLETE REACTOR LIFE HISTORIES WITH PARTIAL REFUEL-
MBtP OF RELOAD TIME PCINTS CAN BE CALCULATED. AT EACH 
F POINT A CONTROL ROD SEARCH MAY BF PERFORMED TO MAIN-
IITV AT ALL TIMES. THF CEPLETICN SCHEME OF AIL BURN-
S IS SPECIFIED RY THE USFP AT EXECUTION TIME. THREE 
RATION ARF POSSIBLE - (1) STRAIGHT BLRNUF CALCULATICN, 
PCD ORITICALITY SEARCH, ALLOWING THE ACJLSTMENT OF A 
NTROL ROD BANKS ACCORDING TC A PRESCRIPEC RCC SECUENC-
AND (3) A SERIES OF STATIC CALCULATIONS WITH INSERTION 
FIXEC PRESCRIBED POSITIONS. 
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340 POWERtf POWfRCO C A L C U L A T E S THF COST 
Uf ELECTRICITY P R O D U C E D BY NUCLFAR POWER S T A T I O N S , ASSUMING ALL 
CASH EXPENSES SUCH AS INVESTMENT ANP FUFl C O S T S , OPEFATING 
EXP E N S E S , AND TAXES Akt K N C W N . THt POWFk COST IS HELD CONSTANT 
THROUGHOUT THE PPCJtCT LIFR. 

354 CINCAS 
CYCIF COST CODE WHICH 
PREDICTIONS OF FUEL CY 
SUCH C O S T S . FEATURES 

(11 MONTHLY CALCUL 
A BATCH AND CA 
USUALLY DEHINE 
THE DELIVERV 0 
THF WITHDRAWAL 

(21 A GfNERAL FOPM 
WHICH ALIOWS F 
COSTS OF FEED, 
LOSSES IN CCNV 

MAY BF LSED F 
CLE CCSTS OF 
Cf CINCAS INC 
ATICN CF DOLL 
SE BASIS FOP 
C AS (PLT NCT 
F FUEl TO THE 
OF FUEL FPCM 

ULA F O " THF Ul 
CK VARIABLF F 
CHEMICAL CCN 

FRSION AM) EA 

C I N G A S IS A NLCLFAR FUEL 
OR EITHER E N G I N E E R I N G tCCNDMV 
FOR ACCOUNTING ECFECASTING OF 
LUDE -
AP COSTS AND MASS INVENTORY ON 
EACH MONTH OF A PFFIOC WHICH IS 
RESTFICTEC TC) PFGINNING WITH 
REACTCR SITE ANC ENDING WITH 
THE F E A C T C P . 

NIT PklCr OF ENRICHED U k A N U > 
FED AND TAILS E N R I C H M E N T S , 
VERSION', SEPARATIVE wCRK, ANC 
B P I C A T I C N . 

367 ISOGEN ISCOEN C A L C U L A T E S RADIOISC-
TDPE GENERATION AND DECAY, USING TWO-GROUP NtUTRfN CROSS SECTIONS. 

372 RAPFU RAPFU C A L C U L 4 T F S EQUILIBRIUM 
FUEL CYCLE ISOTOPICS IN E4ST BPFFCER R E A C T O R S . THt PECYCLFD PIU
TCNIUM IS PERMITTED TC HAVE CIFFEREfJT ISOTCPIC COMPCSITICNS IN 
TWC DIFFERENT CORE ZONES. AND SEVERAL RECYCLE SCHEMES APE AVAIL
ABLE AS O P T I O N S . OUTPUT CATA INCLUDES THE INITIAL, AVERAGE, AND 
D I S C H A R G E D FUEL ISCTOPIC C O N C E N T R A T I O N S FOP EACH REGION OF THF 
CORE ZONES ANC THE B L A N K E T S , BREEDING RATIC, DOUBLING TIMf, ANC 
(OPTIONALLY) FUEL COSTS C A L C U L A T F O USING SI"PLiriFC RELATIONSHIPS. 

416 CHAINS C H A I N S C C M P L T E S THt ATOM CtN-
SITY OF MEMBERS OF A SINGLE RADIOACTIVE DFCAY C H A I N . THE LINE
ARITY OF THE BATFMAN EQUATIONS ALLOWS TRACING CF INTERCONNECTING 
CHAINS BY MANUALLY ACCUMULATING RESULTS FRCM SEPARATE CALCLLATIONS 
OF SINGLE C H A I N S . RE-ENTRANT LOOPS CAN PE TREATED AS EXTENSIONS 
OF A SINGLE C H A I N . LCSSES FRCM THE CHAIN ARE ALSO T A L L I E D . 

423 DCS DCS COMPUTES THt LOCAL NEL
TRCN FLUX PFR REFFRENCE REACTCR PCWEP LEVEL WHICH WILL PROCUCE THE 
MEASURED ACTIVITY OF A D O S I M E T E R . A L T E R N A T I V E L Y , IF THt FLUX 
VALUE IS S U P P L I E D , THf C O R R E S P O N D I N G DOSIMETER ACTIVITY WILL RE 
C A L C U L A T E D . 
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427 FARED 

CRCSS SECTIC 

PPOAO GPOUP 

RfACTCR. TH 

REGA, WHICH 

61CCK COMpos 

SECTION COLL 

RESOLVED ANC 

EFFECTIVE "I 

TUPE OR UP T 

TPIRUTIONS A 

OP SPHERICAL 

DtSIRFO TOTA 

EORMCO ON TH 

POSITIONS. 

RATIOS OF MA 

ZCNFWISF DDP 

GR UNTIL SPF 

APE SATISFIF 

SPECIFIED MA 

WITHIN THE P 

INCIUOING PE 

N AVF 

CROSS 

CRO 

OOMPU 

ITION 

APSIN 

UNRE 

CRCGR 

0 2 0 

RE CA 

CECM 

1 REA 

E RFA 

ENP IC 

XI MUM 

L E T 10 

CIFIt 

D. F 

TER lA 

FACTO 

kTURR 

RAISIN 

SECT 

SS SE 

TES A 

S FCP 

G CAL 

SOLVE 

CUP R 

ELL T 

LCULA 

FTPIE 

CTOR 

CTOP 

HMENT 

(OP 

N IS 

D CP I 

LEXIP 

L U M 

R. A 

ATION 

G ROU 

ION S 

CTICN 

Bl F 

USE 

CULAT 

0 RES 

ESONA 

YPtS 

TED F 

S. T 

POWFP 

CIMFN 

SEAP 

AVERA 

CALCU 

TICAL 

LE FU 

TS TC 

WICE 

ANP 

TINF WHICH 

FTS FOP VA 

AVERAGING 

LUX ANP CU 

AS WEIGHTI 

ICN. A HC 

ONANCE TPE 

NCF CROSS 

PER BLOCK. 

OR ONE-DIM 

Ht REAL FL 

. CRITICA 

SIGN, THAN 

CHES MAY B 

GE) POWER 

LATFD cITH 

ITY, PUFNU 

EL MANAGEM 

BE MOVED 

VARIETY 0 

KINETIC PA 

FARED 

IS R 

PIOUS 

IS P 

RRENT 

NG FU 

MOGFN 

ATMFN 

SFCTI 

REA 

ENSIC 

UXFS 

LITY 

SVFPS 

E PEP 

OENSI 

EP FC 

F CP 

ENT I 

INTO, 

F FDI 

R4ME T 

CCNTAI 

ESPCNSI 

MATERI 

FRFCRME 

IN UP 

NOT ICNS 

ECUS OR 

T IS PR 

ONS FCR 

L ANP A 

NAL SLA 

ARE NCR 

SEARGHE 

E BUCKL 

FORMED 

TIES IN 

0 A GIV 

NUCLIDE 

S AVAIL 

CUT OF 

TS MAY 

ERS CAL 

NS AN INTE 

BLE FCP PP 

Al PFGICNS 

C IN PPCGP 

TC 20 REAC 

IN THE CP 

HETEROGFN 
C V I C E D TO 

THE BLOCK 
D J O I N T FLU 
B , C Y I I N C P 
M A L I Z E D TC 
S MAY BE P 
ING OR ZCN 
TO Y I E L D C 

S E \ F R A l Z 
EN T IME PE 

CCNOFNTRA 
ABLF PERMI 

OR SHUFFL 
BE PERFORM 
C L L A T I O N S . 

RNAL 
E P A R I N G 

CF THE 
AM 
TOR 
CSS 
ECUS 
COMPUTE 

M I X -
X C I S -
I C A l , 

Y I E L D 
E R -
E C C M -
E S I P E D 
O N E S . 
R i o r 
T I C N S 
T T I N G 
EC 
F C , 

4 2 8 SUG2 THE 2 - O I M E N S I O N A L M U L T I G R C U P 
NEUTRON O I F I L S l C N THECRY E Q U A T I O N S FOP X - Y OR P - Z GECMETRY ARE 
SOLVED TO O B T A I N THt M u i T | P L ICAT I C N FACTOR ANC THE S P A T I A L FLUX 
ANO POWER D I S T P I P U T I C N S . OOMFLETf REACTOR L I F E H I S T C F I E S W I T H 
PARTIAL R E F U F I I N G AT A NUMBER OF R f L C A D P O I N T S CAN PE C A L C U L A T t D . 
THE D E P L E T I ' N SCHEME CF ALL PLR'-'ABLE M I C I I O E S I S S P E C I F I E D MY THE 
USER AT E X E C U T I U N T I M F . A P F G I C N W I P E p F P L ^ T I C N SCHEME I S U S F D . 
C t N C F N T F A T I O N o t P E N D E N T S E L F - S H l E L I ING FACTORS MAY BE A P P L I E O TO 
ANY N U C L I P E . 

4 3 9 13UGTRI THE 2 - 0 I MF N S IC N AL MULT IGROUP 
NFUTPON D I F F l ' S I O N THEORY F C U A T I O N S FOP T F I A N G U I A F GEOMETRY APE 
SOLVED TO O B T A I N THE M U L T I P L I C A T I O N FACTCP AND THE S P A T I A L FLUX 
AND "CWER D I S T P I P U T I C N S . C C M P L E T E RfACTCR L I F E H I S T O P I E S W I T H 
P A R T I A L R E F U E L I N G AT A NUMPFP OF RELCAo T I M F P C I N T S CAN PE C A L C U 
L A T E D . THE D F P L E T K I N SCHFMf OF ALL PURNAPLE N U G L I F E S I S S P E C I F I E D 
PY THE USER AT F X F C U T I O N T I M E . A R F G I O N W I S F C E P L E T I O N SCHEME I S 
U S F D . C O N C E N T R A T I O N D E P f N C F N T S E L F - S H I F I P I N G FACTORS MAY EE 
A P P L I E D TO ANY N U C L I D t . 

4 4 1 PWCCST PWCOST I S USEC I C CALCLLATE 
N I C L E A P RFACTCR FUEL ( Y O L E C C S T S . I N P U T FOP A I L CCMFONONTS CF THE 
FUEL CYCLE APE T I M E - C E P E N C F N T . WORKING C A P I T A L CHARGE RATES MAY 
BE S P E C I F I E D SEPARATELY FOR I N - O O R E AND O U T - O E - C C P E T I M E P E R I O D S . 
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454 PHENIX P H E M X IS A TWO-DIMENSIONAL, 
M U L T I G R C U P , D I F F U S I C N - e U R N U P - R E F U E L I N G CODE FCR USE WITH FAST 
R E A C T O R S . THF CODE IS DESIGNED PRIMARILY FCR F U E L - C Y C L E ANA
LYSIS OF FAST REACTORS ANC CAN BE USEC TC C A L C U L A T E THE CETAILFC 
BURNUP ANC PEFUEI ING HISTCPY OF FAST BREEDER REACTOR CONCEPTS 
HAVING ANY GENERAL IZEC FRACTIONAL BATCH RELOADING S C H E M E . EITHER 
ORDINARY KEEP C A L C U L A T I O N S CR S E A R C H E S CN MATERIAL CCNCENTRATICN 
OF REGION D I M E N S I O N S CAN BE PERFORMED AT ANY TIME DUPING THF 
BURNUP H I S T O R Y . THE COMPLETE FUEL CYCLE HISTORY CAN BE CALCULATED 
IN ONE PUN, CR THE INDIVIDUAL BURNUP INTERVALS CAN EE TREATED 
S E P A R A T E L Y . THF REFUELING OPTICN OF THF CODE A C C O U N T S FCR THE 
SPATIAL FLUX SHIFTS CVER THE REACTOR LIFETIME IN THE CALCULATION 
OF FUEL O I S O H A R G E . 

456 PBUFITl OeUFTIl IS CESIGNED TO EX
TRACT INTEGRAL CPCSS SECTICN INFOFMATION FROM ISCTOPIC BUPNUP 
DATA. THIS INFOPMATION IS OBTAINED BY FITTING BLRNUF EQUATIONS TC 
THF ISOTOPIC DATA USING LEAST SQUARES FITTING T E C H N I C U E S . 
BUPNUP EQUATIONS FOP THE F C L L C W I N G TP ANSMLiTA T ION C H A I N S HAVt BEEN 
PROGRAMMED - PU23a TO P U 2 4 2 , U238 TC P U 2 4 2 , PU242 TC CM244 AND 
U235 TO Pl)23e. 

463 3DDT 3DDT IS A THRIE-DIMENS ICNAl 
(X-Y-Z CR R-THETA-Z) MULTIGPCUP DIFFUSION THEORY CCDE FOR USE IN 
FAST REACTCP A N A L Y S I S . THE CODE CAN RE USEP TO C O M F L T E KEFF OP 
TC PERFORM CRITICALITY SEARCHES ON PEACTOP C C M P C S I T I C N , TIMF AB
SORPTION, ANC RFAOTOP CIMENSIONS PY EITHER THE REGULAR OR THE AD
JOINT FLUX F C U A T I O N S . MATEPIAL BURNUP AND FISSICN FPODUOT PUILC-
UP CAN PE COMPUTEP FOR S P E C I F I E D TI«r INTERVALS, AND CPITICALITY 
SEARCHES CAN BE PERFOkMED DUPING RUFNUP TO COMPENSATE FOR FUEl. 
OEPIETTIN ANC FTSSII'N PRODUCT Q O O W T H . 

477 3DXT/PEP3 THFSE TWO CCOES WERE 
PfVELOPED ECR USE WITH DETAILED REAOTCiR P H Y S I C S C A L C U L A T I C N S TC 
OFTAIN 3-PIMENSIONAL XENCN TRANSIENT (3DXT) ANO CEELETION (DEP3) 
C A L C U L A T I C N S . THEY ARE WELL SUITED FOf SURVEY STUDIFS ANP BECAUSE 
THEY INCOP,Pr!RATC THR f F-0 IM E NS lONAL EFFECTS WITH THERMAL FEfDPACK 
ANO POD SfAPCH C A P A B I L I T I E S , ARE USEFUL FOR ASSESSING S I T U A T K N S 
SUCH AS ROD MISAI IGf MFNTS DF FUEL LOADING AND CCCLANT FLOW ASYMME
TRIES WHIGH APF TIME-CCNSLMING AND OFTEN IMPCSSIPLf TO DETECT WITH 
DtTAIlFC 1- CR 2-DIMtNS K'NAL C O D E S . 
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4 8 . F l I M B l f 
PUFNIJP I N RF 
R E A C T I V I T Y t 
Fl.iFl , ANO FU 
SUPPL I ' .U FUF 
AS MANY REFU 
F I E X I B I L I T Y 
I N C L U D I N G FU 
SCHEMES ANP 
L O A D I N G S , AM 
THF REACTOR 
OF THE REACT 
FROM THE REA 
C I F I C A T I I N S 
TO A N O T H E R , 
LOAD F A C T O R . 
SETS CF CCST 
BE R4SFC ON 
BATCHES A N D / 
PRODUCFP BY 

ACTOR 
FFFCT 
EL CO 
L COM 
E L I N G 
I S 41 
FL CO 
F I S S l 
OUNTS 
AT AN 
CR TO 
CTOP 
MAV B 
AS WE 

FUF 
I N P U 

NFT C 
CR ON 
THE E 

OPE 
S, B 
SIS 
OC SI 
OPE 

LCWt 
MROS 
LE M 
OF 

Y PE 
ANO 

FOP 
F CH 
LL A 
L CO 
T DA 
OSTS 

NET 
NTIR 

RAT ION 
PEEDIN 
FOR CH 
T IONS 
)<ATING 
L IN T 
I TI ON S 
AKfUP 
FUEL T 
FUELIN 
THER C 
LATER 
ANGFC 
S OPER 
STS MA 
TA (Dl 
AOCPU 
COSTS 

E REAC 

S- TH 
G (OR 
ANGING 
THROUG 
INTER 

Ht SPE 
FOP T 

COMPCS 
0 BE P 
G, AND 
R TEMP 
ADCITI 
FFLM C 
ATING 
Y BF E 
FFFREN 
EC AND 

INCUR 
TOP FO 

FUM 
IS INCL 
OFPIETI 
rCONOM 

HCUT TH 
VALS AS 
GIFICAT 
y>l S T A R 
ITICNS 
FPIAOFD 

SHUFFL 
OPARILY 
ONAL BU 
NF REFU 
INTERVA 
VALUATE 
T FCONO 
ENERGY 

RED FCR 
R FACH 

ELF CC 
UDFS T 
CN) AN 
IC CCN 
E PFAC 

CESIR 
IONS 0 
TUP RE 
FOR SU 
IN CI 

ING OF 
STORI 

RNUP. 
El ING 
L TIME 
P FOR 
MIC AS 

ppoou 
ALL F 

C PERAT 

MPLTFS 
HE EVA 
D INVE 
CIIION 
TOP I I 
E P ) . 
F READ 
ACTOR, 
PSfOLF 
FFFREN 

FLFl 
NG FUF 
THF R 

CPERAT 
, FOWF 
SEVFRA 
SUMPTI 
CEC PY 
UFL HE 
ING IN 

THE F 
LUAT IC 
NTCR If 
S AND 
FETIMF 
CCNSID 
TOR Kf 
PEOYO 

NT OCR 
T pnsi 
FROM 0 
L DISC 
EFUELI 
ING IN 
F RATI 
I DIFF 
ONS) A 

SPENT 
LO ANC 
TERVAL 

UEL 
N IF 
S OF 

(OR FCR 
ERABLE 
FUELING, 
It 
F 
TIONS OF 
NF PART 
HARGED 
NG SPE-
TEPVAL 
NG, AND 
ERtNT 
NC MAY 

FUFl 
ENERGY 

495 SYN SYN CONTAINS 
SEGMENTS, BISYN AND BIC Y C L . THE "ISYN SEGMENT SO 
DIMENSIONAL MULTIGROUP NFUTPON CIFFUSICN THECRY E 
R,Z CR X,Y GEOMETRY USING A NONITERATIVE SYNTHESI 
APPROACH IS CESIGNED TO GREATLY REDUCE THE COMPUT 
RUNNING TWO-DIMENSIONAL MLLTIGRCUP PROBLEMS AT TH 
LOSS IN ACCURACY OF TfE DETAILED FLUX DISTRIBUTIC 
SEGMENT Also CONTAINS A PERTURBATION AND F^FECTIV 
NEUTRON FRACTION C A L C L I A T I C N . 

THE PICYCL SEGMENT USES OUTPUT FROM BISYN TO S 
GRCUP NEUTRON CFPLLTICN E C L A T I O N S . BICYCL ALIOWS 
SEARCH ON MAKEUP OR RECYCLE ISOTOPIC COMPOSITIONS 
CYCLF OF A FIRST CCRE OR FOP EQUILIBRIUM CONCENTP 
HAS PROVISIONS FOR FUEl SHUFFLING ANC THE C T I C N 
BISYN IN ORDER TC UPDATE THF F L U X E S , ONE-CROUP CR 
ETC. 

TWC MAJCP 
LVES THE TWO-
OLATICNS IN 
S METHOD. THIS 
ER COST CF 
E RISK OF SOME 
N. THIS 
E DFLAYED 

OLVE THE C N E -
THf USER TO 
FOF A FIPST 

ATIONS. IT ALSC 
TC CYCLF BACK TC 
CSS S E C T I O N S , 

498 C O N C E P T S CCNCEPT3 GENERATES A CAPITAL 
COST ESTIMATE FOR A SELECTION OF SINGLF UNIT ANP MULTIPLE UNIT 
PWR, BWR, COAL, CIL ANC G A S , STEAM-ELECTRIC PCWEP PLANTS WITH RUN-
OF-RIV"R, MFOHANIOAL CRAFT, CR NATURAL DRAFT COOLING SYSTEMS OF 
SPFCIFIEO ELECTRICAL OUTPUT FOR ANY OF TWENTY U. S. C I T I E S , A 
HYPOTHETICAL MIODLETCWN, AND TWO CANADIAN C I T I E S , ANC PRINTS AS A 
RESULT A D E T A I L E D COST B R E A K D O W N . 



1264 

O E P L F T I C N , F U F l M A N A G t M r N T , COST A r ^ A l Y S I S , ANC 
REACTCR ECONOMICS 

4/75 

540 PACTOLLS/CI OTHO PACTOLUS IS A COPE FCP COM
PUTING NUGLfAP PCWEP CCSTS USING THE DISCOUNTEO CASH FLOW METHCD. 
THE CASH HICWS ARt GENERATED FROM INPUT UNIT C O S T S , TIME SOHEDULDS 
AND BURNUF DATA. CLCTHC C A L C U L A T E S ANC CCMMUNICATES TO PACTOLLS 
MASS FLCW OATA TO MATCH A SPFCIFIEO LOAD FACTOR H I S T O R Y . 

540 BIGPEAL 
CULATE THF MAXIMUM TEMPERATURES OF 
POWER REACTOR FUEL ASSEMBLY (36 Cl.': 
STAINLESS STEFL FUEL POOS ON : .',22-

PI 
A SP 

335-1 
-IN. 

PFCCFSSING, AND (2) CALCUlATE PRESSURE 
SCLVER AS THt HOT FUFL IS QUENCHED 
TION FOP AQUEOUS PROCESSING. THE I 

BY C 
"OLLC 

TO THE UNIT OPERATIONS OF S H E A R - L F A C H , 
(1) FUEL SUBASSFMPIY SUSPENDED VERTICAL 
BLY SUSPENDED HORIZONTALIY IN AIR, 
IN THE SHEAR FEED E N V E L O P E , (4) 16 
KETS OF SHEARED FUEL STORED IN A 4 
AND (5) LEACHING CF 6 BASKETS IN A 

(3) 
5-. 
X 4 
BATE 

GDEAL IS USEC TO (1) CAL-
EEJT YANKEE ATOMIC TYPE 
N. -30 BY 102-IN. - ICNC 
C C N T t R S ) DUPING SHtAP-LEACH 
BUILDUP WITHIN A BATCH CIS-
CLD NITPIC ACID IN FkEPAPA-
WING FIVE C A S F S , FELATtC 
MAY BF INVESTIGATFC -
LY IN WATER, (21 SU6ASSEM-
SUBASStMRLY GONTAINEC WITH-
7-^/4-, OP IC-IN. ID PAS-
AFkAY CN 12-IN. O F N T F R S , 
H D I S S C L V F R . 

567 3D3 3DB IS A THRFF-OI MENS ION At 
(X-Y-Z,P-TH.^TA-7,TRIANGULAP-Z) MULTIGROUP CIFFUSION CODE EOk USF 
IN DETAILED FAST-PEACTCP CPITICALITY AND BURNUP A N A L Y S I S . THE 
CODE CAN RE USED TO -

(A) COMPUTE KEFF ANO PERFOPw CPITICALITY SEARCHES ON TIME 
ABSORPTION, REACTOR O O M P O S I T I C N , AND REACTOR DIMENSIONS BY 
MEANS OE EITHER 4 FLUX OR AN ADJOINT MCDEL, 

(R) COMPUTE MATERIAL BURNUF USING A FLEXIBLE MATERIAL SHUFFLING 
SCHEME, AND 

(C) COMPUTE FLUX DISTkI PUTICNS FOP AN ARBITRARY FXTRANECUS 
SOURCE. 

576 GEM GEM IS USED TC FREDICT FUtL 
CYCLE COSTS FOR ANY TYPE NUCLEAK SYSTEM (I.E., BWR, HTGR, PWP, 
IMFRR, CCFR, . . . ) . THE CLRRENT VERSION IS LIMITED TO THERMAL 
REACTORS. GEM IS DESIGNFO FOR PPCPUCTION USE RY LARCE UTILITIES 
WHICH HAVF SEVERAL REACTCR TYPES ON THEIR SYSTEM. CFM HAS BEEN 
WRITTEN SO AS TO ACCOMMODATE ALL MAJOR FUEL MANAGEMENT ACTIVITIES 
UNDERTAKEN PY A UTILITY -

(1) FUEL BID ANALYSIS, 
(?) EVALUATIPN UF ACTUAL CAY TO CAY OPERATION, ANO 
(3) SYSTEM SIMULATION ANC OPTIMIZATION S T U D I E S . 

579 DWARF DWARF ALIOWS CNF-DI MEN SIONAL 
SIMULATION OF REACTOR BURNUP AND XENON CSCILLATICN PROBLEMS IN 
SLAB, G Y L I N C P I G A L , OR SPHERICAL. GEOMETRY USING A FEW-GROUP CIF
FUSION THEORY MOPEL. 
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586 OPCOST CPCnST ESTIMATFS DIRECT ANC 
INDIRECT CAPITAL COSTS UF NUCLEAR AND FCSSIL-FUCLEC STEAM-ELECTRIC 
POWER P L A N T S . THF CCSTS APE CALCULATED USING BASE COST MCDELS 
WHICH APE INCIUOFO IN THE PROGRAM FOR EACH CF THE FCllOWING TYPES 
OF PLANTS - PWR, BwR, COAL, GAS, ANC CIL. 

634 RE8US? REBUS WAS DEVELOPED TC PEP-
FORM FUFL CYCLE ANALYSIS CF LMFBR P F A C T O R S . GIVEN ONF OR MCRE 
SPECIFIED FUEL SUPPLIES FROM OUTSIDE THE SYSTEM, WITH CP WITHCUT 
FUEL RFCYCLE, RFBUS2 COMPUTES THE EQUILIBRIUM OPERATING CONDITIONS 
OF A FAST REACTOR WITH OR WITHOUT BURN TIME ACJUSTMtNT TC A GIVFN 
DISCHARGE BUPNUP, WITH OP WITHOUT FRESH CHARGE ENRICHMENT ADJUST
MENT TO MAINTAIN O R I T I C A L I T Y , ANC WITH OR WITHOUT CONTROL ADJUST
MENT AT EACH FLUX TIMf N O D E . THE NON-EQUILIBRIUM FECPLEM IS ALSO 
HANDLED, ALTHCUGH FUEL HEOYCLE IS NOT ALLOWED. 
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121 AIREK3 A I R E K 3 FINOS THE NUMERICAL 
SCLUTION TO THE SPACE INDEPENDENT PEACTCP K I N F T I C S E Q U A T I O N S 
BASED ON THE METHOD D E V E L O P E D BY E. P. C O H F N . INPLT AND OUTPUT 
APE SIMPLIFIED AND THE POWER, INVERSE P E R I O D , F E E D B A C K S , AND PRE
CURSORS APE D I S P L A Y E D G P A F H I C A I L Y . 

122 S N A P K I N 5 / S N A P K I N - 5 A S N A P K I N 5 P R O V I D E S A CNF-Pt-
GION T I M E - D E P E N D E N T C A L C U L A T I C N OF POWER, ENERGY, T E M P F R A T L R E , 
R E A C T I V I T Y , INVERSE P E R I C C , ANC H Y D R O G E N LOSS IN A SNAP PEACTOP 
AFTER A PERTURBATION FROM GIVFN INITIAL C O N D I T I O N S . SNAPKIN-5A, 
IN ADDITION, W E I G H T S POWER, HEAT C A P A C I T Y , AND R E A C T I V I T Y IMPCP-
TANCE FCR TWENTY-FIVE OP FEWER R E G I C N S . 

135 T P A F I C C R P O R A T I C N , C C M P L E X TRAN EXPfPIMENTAl FREQUENCY PF
SPONSF DATA O B T A I N E D FROM A LINEAR DYNAMIC SYSTEM IS PPOOFSSED TO 
OBTAIN THE TRANSFER F L N C T I O N AS A RATIC OF TWC FRECUENCY-DEPENDENT 
P O L Y N O M I A L S . THE TRANSFER FUNCTICN MAY |IAVE N O N - M I N I M U M PHASE. 

163 AIRCS AIRFS SOLVES THE SPACE-INDE
PENDENT REACTOR K I N E T I C S E Q U A T I O N S ANO PFO V I O E S FOP THE PETEPMIN-
ATION OF R E A C T I V I T Y BY SOLVING IN APDITICN THF DI S C R E T I Z E D EQUA
TIONS WHICH RFPRESENT THE SPATIAL HEAT AND MASS TRANSFER MCDEL FOF 
SEVERAL FUEL C H A N N E L S . IN ACDITION, VARIATION OF THE FILM COEF
FICIENT WITH FLOW IS A C C C U N T F P FOR AS WEIL AS THE PRCVISICN FOR 
FtCW DECAY ANO AFTEkGLCW H E A T I N G . SCRAMS CAN BE INITIATEC RY 
DELAYED SIGNALS FROM INSTRUMENTS WHICH SENSE ANY QUANTITY C A L 
C U L A T E D , E.G., POWER, INVERSE P E P I C D CR T E M P E R A T U R E . GENFFAIIZED 
FEEDRACK F C U A T I O N S APt USfC TC PPOVICE F L E X I B I L I T Y IN THE MCDFLS 
THAT REPRESENT MULTICHANNFL HEAT TRANSFFP INCLUDING C O N D U C T I O N ANO 
CONVFCTION, ENERGY, P R E S S U R E AND OTHER P H E N C M E N I P N . THE R E A C T I V P Y 
EQUATION IS ALSO G E N C K A L I Z E D . THF RF A C T I V I T Y FEEDPACK C C C F F I -
CIFNTS CAN BF CONSTANT Ok VARY AS THE SQUARE PCOT OR PECIPfOCAL CE 
T E M P E R A T U R E . FUPTHEFMOop ANY FECDBACK VARIAPIE CAN PE USED TC 
INITIATE A REACTIVITY SCRAM, EACH WITH A UNICUF DELAY T I M E . 

16P INVERSE K I N F T I C S ( P 1 0 2 ) GIVEN THF SPACE-I NotPFNDtNT, 
ONE ENFPGY GRCUP REACTCk K I N E T I C S E Q U A T I C N S ANC THE INITIAL 
C O N D I T I O N S , THIS PROGRAM D E T E R M I N E S THE TIME VARIATION CE 
REACTIVITY P E Q U I P F D TC PRODUCE THf GIVEN INPUT CF FLUX-TIME 
DATA. 

IPB CMPXMAT A SYSTEM CR N LINEAR 
EQUATIONS DERIVEP FROM THE LAPLACE TRANSFORM OF A SET CF 
LINEARIZED OIFFERFNTIAL E Q U A T I O N S IS SCLVtP FOk AMFIITODE AND 
PHASE ANGLE AS A FUNCTION CF R P E O U E N C Y . 
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255 PlJl RIOl SOLVES THE S P A C E - I N O E -
P F N O E N T , O N E - E N E R G Y GRCUP RFACTCR K I N E T I C S E Q U A T I O N S TO DETfPMINE 
THE TIMf V A R I A T I O N OF NFUTPCN DENSITY GIVEN SPECIFIfD INITIAL O C N 
P I T I O N S . ANY OF FOUR FROGRAMMEC R E P P E S F N T 4 T I C N S Of EXCESS RE4C-
TIVITY CAN PE S E L E C T E L . 

290 GASA (GENERAL ATOMIC STABILITY GASA DETERMINES THF STABILITY 
OF ANY PHYSICAI SYSTEM WHOSE MOTION IS DES C R I B A E L E EY A SFT OF 
FIRST-ORDER LINEAR DIFFERENTiaL E C U A T I O N S . IN PAPTIOULAP OASA 
EVALUATES THF STABILITY CF A RFACTCP DFSCPIBFC BY THE LINEAR P E A C 
TCP K I N E T I C S E Q U A T I C N S WITH TEMPERATURE FFECBACK, AGAINST PERTUR
BATIONS APOUT ANY OPERATING POWER L E V F L . THF PROGFAM WILL ALSC 
C A L C U L A T E AND PLCT THE TRANSFER FUNCTICN BETWEEN ANY STATE V A P I 
APLE OE THF SYSTEM ANC A GIVFN EXTERNAL FORCING FUNCTICN (SUCH AS 
AN EXTERNAL REACTIVITY P E R T U R B A T I O N ) OR ANOTHER STATE VARIABLE OF 
THE S Y S T E M . 

303 7 L C 0 S T 6 BLC0ST6 C C E I N E S A REACTCR 
SPACE-IN^OFPtNDENT K I N E T I C S COCE WITH A TWO-DIMENSIONAL HEAT TRANS
FER C O D E , AND A T I M E - C E P t N C F N T SPHERICAL GECMETRY HEAT TRANSFER 
ROUTINE FOR FUFL P A R T I C L E S . THF CODF IS APPLICABLE TO PPOPLFMS 
FOP WHICH THE S P A C E - I N D t P E N O F N T FORM CF THE REACTOR K I N E T I C S FCUA
TION IS A P P L I C A D L F . 

317 G A P C T K I N GAPOTKIN IS A POINT K I N E T I C S 
CODE THAT SCLVES THE S P A C E - I N D E P E N D E N T KINFTICS EOLATIONS FOR A 
VERY GENERAL FORM OF THE REACTIVITY F U N C T I C N . 
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326 A 
IMDEPEN 
MINATin 
EQUATir 

FOR srv 
COEFF If 
FOR FLO 
DELAYED 
LATED, 
FEEPBAC 
THAT RE 
CCNVEOT 
MELTING 
ECUATIO 
CIFNTS 
PF TEMP 
INITIAT 
INPUT G 
OIENTS 
TABLES 
THE CO^ 
INITIAL 
SPECIFI 
FCLATIO 

IR0S2 
CENT 
N GF 
MS TH 
ERAL 
IFNT 
W CEC 
SIGN 

E.G., 
K ECU 
PRESE 
ION. 
, GOO 
N IS 
CAN f 
ERATU 
F A R 
FNFRA 
HOR A 
CF SP 
M3N F 
TEMP 

ED OR 
N. 

PEACTOP K 
REACT I VIT 
AT RtPRES 
FUEL CHAN 
WITH FLUW 
AY ANP AE 
ALS FROM 

POWER, I 
AT ION'S AP 
NT MULTIC 
ENERGY, P 
LANT BOIL 
ALSO GENE 
E C1NSTAN 
RE. FUkT 
EACTIVITY 
TOR COMPU 
N N X M N 
FGIFIC HE 
UEL, STRU 
FPATURt C 
CALCULAT 

INFTI 
Y BY 
ENT T 
N E L S . 
IS A 

TERGL 
INSTP 
NVtRS 
E USE 
HANNE 
RESSL 
ING A 
PAL IZ 
T OP 
HER MC 
SCRA 

TES T 
COAL, 
AT, C 
CTURE 
ALCUL 
EO US 

CS EOU 
SCLVIN 
HE SPA 

IN A 
CCOUNT 
CW HEA 
UME NTS 
F PERI 
D TC P 
L HFAT 
PE ANO 
NO vol 
E C . T 
VARY A 
RE , AN 

EAC 
Ff CON 

MULTI 
ENSITY 
AND C 

ATICN 
ING LY 

ATIC N 
G IN 
TIAL 
CDITI 
CD fC 
TING. 
THAT 

OD OR 
"OVID 
TPAN 
OTHF 

DING 
HE PE 
S TEE 
Y FEE 
H WIT 
DUCT I 
OHANN 

CON 
OOLAN 

THE 
ONS E 

41RLS2A 
S AND P 
ADDITIO 
HEAT AN 
CN, VAR 
R ALONG 

SCPAM 

SENSE 
TEMPER 

E FLEXI 
SFFP IN 
P PHtNC 
BURN-CU 
ACTIVIT 
SQUARE 

DBACK V 
H 4 UN I 
CN ANC 
El SYST 
DUCTIVI 
T MATER 
FILM C 

CU4TICN 

SOLVE 
PCIVICE 
N THE 
0 MASS 
lATICN 
WITH 

S CAN 
ANY CU 
A T U R F . 
P H ITY 
CLUPIN 
MENON 
T. TH 
Y HEED 
ROOT 

APIARl 
CUE Ot 
CCNVFC 
EM IJE I 
TY AND 
lALS, 
OEFFIG 
OP TH 

S THF SPA 
S FOP THE 
t I5CPFTIZ 
TPAN SEEP 
CF THt F 

THE PROVI 
P E IN n I A 
ANTITY CA 

CFNERAL 
IN THt 

G CCNDUCT 
SUCH AS F 
E PfAOTIV 
PACK COEF 
CP PFCIPP 
F CAN BE 
LAY T I M E . 
TION COEF 
t'C BUIIT-
VISCCSIT 

AND PERfC 
IFNTS MAY 
F C I T T U S -

CF-
DETEF-

FD 
MODtL 

U M 
SION 
TED PY 
LCU-
IZEC 
ODELS 
ICN AND 
UtL 
ITY 
FI-
CCAL 
USEC TG 

AN 
FI-
IN 
Y FCF 
RMS AN 
RE 

BCBl TFP 

363 BLAST BLAST HAS BEEN CFVELCPED TC 
STUDY ACCIDENT C O N D I T I O N S IN CRITICAL AND SUBCRITICAl THERMAL 
MULTIPLYING S Y S T E M S . THF PROGRAMME C O M P U T E S THE TIME BEHAVICUF 
OF THE THERMAL NEUTRON DENSITY ANP THE SYSTEM TEMPERATURE FCLLCW
ING A STEP CHANGE IN R E A C T I V I T Y . THE INTEGRATED THERMAL NEUTRON 
DENSITY IS ALSO C O M P U T E D , FROM WHICH THF TCTAL NLMBEF OF FISSIONS 
DURING AN EXCURSION MAY HE O P T A I N E C . 

486 ANCON ANGCN SCLVES TFE P O I N T -
PEACTCR KINETIC EQUATIONS INCLUDING THERMAL F E E D P A C K . LUMP-TYPE 
HFAT BALANCE EQUATIONS ARE USED TO RE P R E S E N T THE THERMODYNAMICS, 
AND THF HEAT CAPACITY CF EACH LUMP CAN VARY WITH T E M P E R A T U R E . 
THERMAL EFEDEACK CAN RE EITHER 4 LINEAR OP A NON - L I N E A R FUNCTICN 
OF LUMP T E M P E R A T U R E , ANO THE IMPRESSED RFACTIVITY CAN BE EITHER A 
POLYNOMIAL DR SINUSOICAL F L N C T I O N . 
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489 TPIFIDC THE COOE CALCULATES THE DECAY 
CONSTANT ANC THF POPULATION CF THE FUNDAMENTAL PROMPT NFUTPCN 
MODE FXTRAPCLAT'ZD TO INITIAL TIME, USING PULSED NEUTRCN E X P E R I 
MENTAL DATA. THESE CATA ARE THE RESULTING TIME FRCFILE CF THE 
NEUTRON DENSITY OF A SUBCRITICAL MUlTIPLICATIVE ASSEMBLY W H I C H 
IS RFPETITIVFLY PULSED WITH SHORT BURSTS CF N E U T R O N S . THE TIME 
PPOFILE IS MEA S U R E D WITH AN APPROPRIATE DETECTOR ANC RECORDED WITH 
A TIME ANALYSER. WITH THF CALCULATED PARAMETERS THE CODE 
DFTFPMIEES THE VALUES OF (K*oETA)/L ANO REACTIVITY PY M E A N S pF 
THF GAKELIS-RUSSFLL M F T H C C , AND RE A C T I V I T I E S USING THE GOZANI 
AND SJOSTRAND M E T H O D S . 

491 MC05 
ANC ENFPGY 
GENFOUS ME 
DISTRIBUTE 
ARBITRARY 
EFFFCTIVOL 
SI OWING-DO 
TPEATET [N 
lATES SPEC 
BURST OF S 
NFUTRON DF 
ANP COMPUT 
OE PENDENT 
ANP MOMENT 
CFNTRAL CC 
GPOUP-AVFP 

DEPENDENT 
PIA FOLLCn 
0 OVER A F 
SPECTRUM W 
Y THE CODE 
WN FOUATII 
THE DIFFU 

TF4 ANO EN 
OURCF NFUT 
NSITY AND 
rS MOMENTS 
DISTPIRUTI 
S OF THESE 
PL NEUTRO^' 
AGED FOPM, 

tVOLUT 
INC I M 
IN ITE T 
ITH A C 
FRODUC 

N IN CI 
SICN AP 
ERGY MC 
RCNS, B 
SLOWING 
Cf THE 

CNS OF 
D ISTRI 
FIUX A 
ANO El 

ICN OF 
T I4TI0 
IMF IN 
FITA-F 
FS GRt 
SGRETE 
FRCXIM 
MENTS 
) EVAL 
-DOWN 
SE OEN 
CAPTUR 
BLTICN 
NC LEA 
CALCU 

MCD5 
THE NFUT 

N O F A ) 
TERVAL, 0 
UNCTION P 
ENS FUNCT 
NUMFRICA 

ATION. T 
AT SFLECT 
UATES THf 
DENSITY A 
SITIES, C 
E, IFAKAG 
S, D) CAL 
K4GF FLUX 
LATFS RAP 

CALCULATE 
RON DENSI 
A MPNOENE 
R P) A S 
ISTRIBUTI 
ICN SOLUT 
L FORM. 
HE PROGRA 
EO TIMES 

T I M F - D E F 
T SFLECTE 
) CALOLLA 
F AND F I F 
C U I A T E S S 

IN DETAI 
AMETEPS S 

S THE TIME-
lY IN HC M O -
RCFTIC SOURCE 
CLPOE OF 
ON IN TIME. 
ICNS TO THE 
LEAKAGE IS 
M A) CAIOU-
FOLICWING THF 
ENDFNT 
C ENERGIES 
TES T I M E -
ST FISSICN, 
TEAPY-ST ATE 
L AND IN 
UCH AS K E F F . 

558 TASK TASK SOLVES THF (NL-DIMEN-
SIONAL MULTIGROUP FOPM OF THF REACTOR KINETICS EQUATIONS, USING 
EITHER TRANSPORT CR CIFFUSION THEORY ANC ALLOWING AN ARBITRARY 
NUMBER CF OELAY = r NEUTRON G P C U P S . THE PRCGRAM CAN Al SL PF USFC 
SCLVF STANDARD STATIC PROBlfMS EFFICIENTLY SUCH AS EIGENVAIUF 
PRCELEMS, DISTRIPUTtC SOUROF PROBLEMS, AND BOUNCARY SOUFCt PROB
I E M S . CDNVfRGCNCt PROBLEMS ASSOCIATED WITH SOURCES IN HIGHLY 
MULTIPLICATIVE MFOIA AR? CIR C U M V E N T E D , ANC SUCH FPCBLEMS AFE 
Rf AOIlY C A L C U L A B L E . 

TO 
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ia2 AXl AXl PERFORMS A CCUPLEC NEL
TRCN IC S-HYOF ODYNAM ICS C A L C U L A T I C N , GIVEN 4 SPHERICALLY SYMMETRIC, 
SUPERPROMPT CRITICAL SYSTFM, THE PRCGPAM COMPUTES THE VARIATION IN 
TIME AND SPACE OF THE SPECIFIC E N E R G Y , T E M P E R A T U R E , P R E S S U R E , 
DENSITY ANP V E L O C I T Y . 

129 CONEC CONEC IS A COUPLED N E L T P O M C -
FLASTIOITY COCE DESIGNED FCP APPLICATION TC PULSED FAST PEACTOR 
SYSTEMS. IT IS A ONE-DIMENSIONAL C A L C U L A T I O N , CAPABLE OF DEAL
ING WITH SOLID SPHERES UR SPHERICAL S H E L L S . S P E C I F I C A L L Y , CONFC 
CALCULATES THE ALPHA CF A SYSTEM, THE TEMPERATURE C I STRI PUT ION, 
THE RADIAL ANP TANGENTIAL STRESS 0 I S T R 1 3 U T I O N S , ANC FROM THFSE 
THE ACCFLFRATIONS, V E L C C I T I t S , ANC C I S P L A C E M E N T S THPCUGHOUT THf 
SYSTEM, 

145 WEAK fXClOSICN PROGRAM THIS PROGRAM PEPFCRMS A 
COUPLFO N E U T R C N I C S - H Y D P O O Y N A M I C S C A L C U L A T I O N FOP A SPHERICALLY 
SYMMETRIC REACTOR CURE wlTH A GIVEN CCMPCSITICN TC CtTAIN THE 
TIME-OFPENDFNT ENFPGY RELEASE THAT RESULTS FROM THE INSERTION CF 
REACTIVITY AT A GIVFN P A T E . THE HASIC USE FCP THIS FPCGPAM IS 
FPUMP IN ANALYSIS OF FAST REACTOR CORE COLLAPSE A C C I C E N T S . 

153 HATCHET HATCHET IS A MAJOf MODIFICA
TION np THF AXl COCE CESIGNtO T( STUDY BURST CHAP ACTEPISTICS CF A 
SUPERPROMPT CRITICAL, CUNCENTRIC SHELL, PULSED RFACTCR. IT COM
PUTES SPECIFIC FNERGY, T E M F E R A T U K E , P R E S S U R E , DENSITY AND VELCCITY 
VARIATIONS AS A FUNCTICN CF TI-F AND S P A C E . THE CCDf ALSO CCMJ 
PUTES RfACTIVITY AS A FUNCTION CE INVERSE PFACTCP FERIOD, POWEP, 
THF TOTAL AND KINETIC E N E R G I E S , AND THF POSITION OF THE SHELLS 
WHICH OCMPFISF THE SYSTEM. 
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E FUFL 
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( A ) THE OCI IPLED HYDRCCYNAM IC , THERMODYNAMIC AND N E U T P C N I C 

E Q U A T I O N S WHICE- C E S C R I R E A S P H E R I C A L , S U F E P - F R C M P T 
C R I T I C A L REACTOR SYSTEM D U P I N G AN E X C U R S I O N , 

( R ) THE COUPLED E Q U A T I O N S CF M O T I O N , ANC I D E A L GAS 
E Q U A T I O N OF STATE FOR THE D E T O N A T I O N CF A S P H E R I C A L 
CHARGE I N A G A S . 

A O N E - C I M E N S I C N A L 
W I T H ZERO, O N E , OP 
TREAT S l A P , C Y L I N -
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C C N T R C L POO 
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I N L E T CCCLANT T E M P E R A T U R E , COOLANT FLOW R A T E , 
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293; MAPS "ARS PERECJRMS A C O U P L E D NEU
TRON ICS-HYPF LOYNA M IC S C A L C U L A T I O N HOP A FINITF C Y L I N O F P rOPE WITH 
O C N C F N T P I C P E O n N S OF D I H F C f E N T C O M P O S I T I O N S ANC CH A F ACT f P I ST I C S 
TO OBTAIN TE'E TI MF-[iE F F NOE N T ENERGY RELFASF THAT R E S L L T S F R Q M THE 
INSERTION OF k F A C T I V l T Y A C C O R D I N G TO A P k F S O R I B F D F R C G R A M . THf 
BASIC USE ECR THIS PPCGRAM IS F O U N D IN A N A L Y S I S CF EAST PEACTOR 
GORE C O L L A P S E A C C I D E N T S . THE R E A C T I V I T Y C H A N G F S CUE TO MATERIAL 
U I S P I A C E M E N T IS D F T L R M M F C BY THE USF CF P E R T U P B A T I C N THECPY AND 
THE PRFSSURL G E N E R A T I C N EOk THE H Y D F O D Y N A M I C S C A L C L I A T I C N IS DE
TERM I N E D BY THE THE USE OF AN E X P O N E N T I A L FORM FCR THE SATUPATtC 
VAPOR PRESSURE C U R V E . THE DOPP L E P EFFECT IS D F T E R M I N F D PY THE USE 
OF A FLEXIBLE T * * ( - N ) FORM WHERE N IS A PAPAMETEP THAT IS SPECI
FIFD AT THE TIMF OF f X F O U T I O N . THE EXTERNAL R E A C T I V I T Y INSERTION 
CAN BE IN THE FORM OF A STEP, A LIN'FAk RAMP CH A PARABOLIC PAMP, 
WITH A LIMIT ON THE AMOUNT CF R E A C T I V I T Y W H I C H CAN HE INSERTtD 
BEING A DtFIN'AHI.F g U A N l I T Y . T A B U L A T E D VALUES GF THF POWER AND 
MATEPIAL WORTH DI SIR IPLT IONS ARE A C C E P T E D AS I N P U T . THE C H A R A C -
T F P I S T I C S OF EACH REGICN ( D E N S I T Y , S P E C I F I C H E A T , D O F P L F R COEFFI
C I E N T , EOUA-TION OF S T A T E , G E O M E T R I C L I M I T S ) ARE S P E C I F I E C INCt-
PFNCENTLY ECR E A C H R E C I C N TC PPCVIDE F L E X I B I L I T Y IN THE TREATMENT 
or CORES OE UNUSUAL OCNFI GUP AT ICN. THE N E U T R O N K I N E T I C S CALCULA
TIONS ARE OCNF WITH A POINT PEACTCP MCOEl AND D F L A Y E D NEliTRONS ARE 
U S F D . 

3'9 TSN THC T I M E - D E P E N D E N T NFUTPCN 
TRANSPORT E Q U A T I O N IS S O L V E P . ENFRGY D E P O S I T I O N IS AILCWED TO 
CAUSE VARIATION IN THE N E U T R O N C R O S S S E C T I C N S FOR THE CORE REGICN, 
IN THF COPE D E N S I T Y , AND IN CORE H E I G H T . THF RFSUIT IS A KINETICS 
C A L C U L A T I O N INCLUDING SPATIAL D E P E N D E N C E PCTH IN F E F C P A C K EFFECTS 
ANC IN NFUTPCN D E N S I T Y . THF R E S U L T S ARF SUMMARIZED IN A MANNER 
SIMILAR TO P O I N T - K I N E T I C S C O D E S , AND SPATIAL C I STR I PLT1 DNS ARE 
ALSO GIVEN'. G R A P H I C A L SUMMARIES op THE S I G N I F I C A N T V A P I A P L E S AND 
SPATIAL D I S T R I B U T I O N S ARE G I V F N . IN THE IBM36C V F P S I C N , tITHEF 
THE N E U T R C N YIELD FROM F I S S I C N OP THF T H I C K N E S S CF A SPEC I F I F r 
ZONE CAN PE CHANGED AS AN INiOFPFNDENT F U N C T I O N CF TIME AS SP E C I 
FIED BY THE U S F F . THIS P R O V I D E S TWO WAYS OF ALLOWING E X P L I C I T 
R E A C T I V I T Y V A P I A T I L N WITH T I M E . 

313 G A K I N 2 G A K I N 2 SOLVES THE T I M E -
D E P E N D E N T M U L T I G R C U P N E U T R C N C I F F U S I C N E Q U A T I O N S IN CNE SPACE 
D I M E N S I O N . 
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338 T W I G L / T H I G G L E TWIGL SCLVES THE THC-CIMEN-
SICNAL, T W O - G R O U P , SPACE-TIME NEUTRON DIFFUSION EQUATIONS IN R E C 
TANGULAR CR CYLI N D R I C A L GEOMETRY IN THE PRESENCE CF TEMPERATURE 
F E E D B A C K . THF NEUTRON DIFFUSION AND DELAYED PRECURSOR ECUATIONS 
APF C I F F E P F N C F D IN BCTH SPACE ANC T I M E . THE THERMAL-HYDRAUIIC 
DESCRIPTION IS 3ASE0 CN A N O - R O I L I N G , CNE-PASS MCDEL FCRMULATEC IN 
TFRMS OF P E G I C N W I S E - A V E R A G E C COOLANT ANC FUEL METAl T E M P E R A T U R E S . 

352 RAUMZEIT RAUM7FIT SOLVES SYSTEMS CF 
ON E - O I M E N S I C N A L , TIMfc-DEPENDENT, MULTIGPCUP DIFHUSICN-TYPF EQUA
TIONS USING FITHFP OF TwC TREATMENTS CF THE TIME D E P E N D E N C E , 
FINITE D I F F E R E N C I N G CR THE TIME-INTEGRATFD APPROACH (SEF REFERENCF 
2 ) . 

37., GAKIT GAKIT SOLVES THE MU L T I G R O U P , 
C N E - D I M F N S I O N A L , T I M E - D t P E N D F N T DIFFUSION THEORY KINETICS EQUA
TIONS INCLUDING DELAYED NEUTRCN E F F F C T S AND TEMPFRATLRE FEFDBAOK 
BASED ON TWO-DIMENSIONAL HEAT TRANSFER C A L C U L A T I C N S . FCR THE ONE 
DIMENSIONAL MUITIGP3UP KINETICS EQUATICNS AN ARRITRAFY SCATTERING 
MATRIX ANP ARBITRARY FISSION TRANSFER APF ALLCWEC, AND PLANE, 
C Y L I N P R I C A L , OP SPHERICAL GEOMETRY MIGHT PF U S E D . A PIECEWISF 
LINIAR TIMt-DtPENCENT 1NHOMCCENFOUS SOURCE CAN PE SPECIFIEC. 
HrEDBAGK IS AVAILABLF FROM XENCN BUILDUP AND TEMPERATURE D E P E N C 
ENCE OF C R O S S S E C T I O N S . THE HEAT TPANSFfP C A L C U L A T K N IS FER-
F C P T D FOP TWO-OIMtNSICNAL P-Z FUEL ELEMENT MCOFLS ASSUMING PPf-
OfTERMIN'ED AXIAL POWEF SHAPE FUNCTIONS ANC T IME-DE f END t N T POWER 
AMPLITUDES O B T A I N E C fPCM THt ON^-DI MENS ICNAL KINETICS CAICLLA
TICNS. FOP THE FUtL E L L M F N T S AVERAGE FUEL AND MtOfRATCP TEMPERA
TURES ARE C A L C U L A T E D WHICH D E T E R M I N E , B A S E \ ) ON TAPIFS, THE TE"-
P E P A T U R E - O E P E N D E N T C R E S S S E C T I O N S . TRANSIENTS MAY BE INTRCCUOEP 
PY STEP C H A N G E S CF CRCSS S E C T I O N S , BY PIFGFwISE LINEAR TIMF-
PfPENPLNT CPOSS SECTICNS (POO WITHOPAwAl A C C I D E N T S ) , PY STEP 
CHANGES OF THE F L O W RATES OR BY STEP CHANGES CF THF COOLANT INl fT 

T f M P f R A T U R E S . 

371 NCWIG NCWIG IS USFC TC SOLVE THF 
I^E_niMFNSI( N41 TWU-GROiJP NFUTPON DIFFUSION AND DELAYFP PKE-
CURSOP EQUATIONS USING A SHAPF-SPfCIFI ED POINT KINETICS APPROXIMA
TION. FEEDPACK CUE TC CHANGES IN THE FUFL MFTAL TEMfEFATUPF ANC 
C0CI4NT DENSITY IS A C C O U N T E D FOR BY USING A MODEL WHICH IS IDENTI
CAL WITH THAT USFP IN THE W1GL2 {ACC ABSTRACT 2741 PROGRAM. 

389 STINT3 STINT3 SOLVES STATIC (FIGFN-
VAIIIO) ANO TI M F - P E P E N I E \ T SYSTEMS OF C O U P L F n , CNE-C I Mf NS ION Al , 
OIFFUSICN TYPE F Q U A T I O N S IN SLAB GEOMETRY AND IS PRIMARILY 
INTENDEP FCP SOLVING S I N G L f - C H A N N E L , F L U X - S Y N T H E S I S F Q U A T I O N S . 
THE coot P R O V I D E S FUP CCNTPCL ROD MOTION AND TEMFEFATURC F t E C B A O K . 
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4,, SASIA SASIA IS US E D FOR THE ANALY
SIS OF FAST REACTOR PCWER AND FLOW T R A N S I E N T S . THE FRCGRAM CON
SISTS CE FOUR DRIVER PROGRAMS EACH CALLED BY THE MAIN PRCGPAM. 
THESE DRIVERS HANOI t THE AREAS OF 11) I N P U T / O U T P U T , WITH DIAGNCS-
TICS, (2) STEADY-STATE I N I T I A L I Z A T I O N , TO DEFINE THE CORE OPERAT
ING CONDITIONS BEFORE THt INITIATION CF THE TRANSIENT, (3) THE 
TRANSIENT PORTION, ANC (4) THE DISA S S E M B L Y (WEAK E X P L C S I O N ) ANALY
SIS. 

405 NCAH NOAH SCLVES THE ONE-CIMEN
SICNAL. ONE-GROUP SPACF-TIMF C I F F U S I C N EQUATION ACCCLNTING FOR THE 
EFFECTS OF FUEL, CLAC, ANC COOLANT T E M P F P A T U R E S (OR EY CHANGING 
SUBROUTINES FUEL, C O C L A N T , ANO SCI ID MODEPATOR T E M P F P A T U R E S ) ON 
FISSION AND ABSOFPTICN CROSS S E C T I O N S , 4ND ON THE CIFFUSICN COEF
FICIENT ANC THE TRANSVERSE B U C K L I N G . IT CAN ACCOUNT FCR THE 
EFFECTS OF XENON-IODINE F E E D B A C K . IF D E S I R E D , IT WILL DETERMINE 
LONG-TIME XFNCN-ELUX BEHAVIOR ASSUMING THE TEMPERATURES TO BE 
IN QUASI-STATIC E Q U I L I B R I U M . NUMEROUS METHCDS CF FEFTURBATICN APE 
ALLOWED AND CCNTROL CF THE TRANSIENT IS ALSC P P C V I D f D . 

415 CFXE/INCEXf CFXE SOLVES THE THREE-DIMEN
SIONAL XYZ TIME-DEPENDENT XENON SPATIAL OSCILLATION PROBLEM USING 
A MODIFIED CNF ENERGY GROUP THEORY ANC A NODAL REPRESENTATION'. 

474 QXl CXI SCLVES THE MULTIGPCUP, 
ONE-DIMENSICNAl , TIME-DEPENDENT DIFFUSION tCUATICN":. PROPLEM 
GEOMETRY MAY BE PLAtlE, C Y L I N C R I C A L , CR S P H E R I C A L . STFADY-STATt 
IN'ITIAL C O N D I T I O N S MAY BE E S T A B L I S H E D EITHER FCR A SCIIRCt-FPEt 
SYSTEM OR FOP A SYSTEM WITH AN FXTHFNAL NEUTRON S C U P C E . THF 
PEACTOR MAY BE PERTUPEEO BY CHANGING MATERIAL VOLUME FPACTICNS 
AND/OR TEMPERATURES CP RY CHANGING THE NEUTRON SCUFCE LEVEL. A 
FIRST-COLLISION PULSEC SOURCE DISTRIBLTICN M A Y 
PESON.ANCE ABSORPTION HEEIJRAOK IS CA L C U L A T E D PY 
"OLATI'-N IN A CoOSS-StCTICN VERSUS TEMPERATURE 
SIMPLIFIFC FUEL TEMPEPATURE M C Q E L IS INCLUPED, 

BE S P F C I F I E C . 
G P O L F U S E INTEK-
TARLE. A HIGHLY 
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494 ADEP THE TIME-OEPENCENT FEW-GRCUP 
NFUTPCN DIFFUSION EQUATIONS ARE SOLVED IN ONE CR TWO D I M E N S I O N S . 
LUMPED PARAMETER THERMAL-HYDRAULIC FQUATIONS APE USEC TQ CALCUlATE 
FEEO'JACK. 

511 VENUS VENUS COMPUTES THF POWFP, 
ENFRGY PFLFASE AND SPALE-TIME (R-Z G E C M F T P Y ) HISTORY OF THE TEMP
ERATURE, PRESSURE, DENSITY ANC MATERIAL MOTION CF /N LMPBF DUPING 
A DISASSEMBLY F X C U R S I O N . REACTIVITY EEEoBACK DUE TC DOPPLER 
PP04DFNING AND MCTION OF THE PEACTOF MATERIAL IS TAKEN INTO 
ACCOUNT. 

550 REXCC-H (RELEASE I) 
DIMENSIONAL HYDRODYNAMIC PFSPONSE Of 
TO A HTGH-ENEPGY E X C U R S I O N . 

REXCC-H CALCULATES THE TWf-
PRIMAHY RFACTCR CONTAINMENT 

615 RFXCO-H (RFLtASE 2) REXCC-H CALCULATES THE TWO-
DIMENSIONAL HYDRODYNAMIC RESPONSE OF PRIMARY REACTOR CONTAINMENT 
TO A HIGH-ENERGY FXCUFSION. 
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47 CLOUD THE OLCUD PPOGFAM CALCULATES 
THE EXTFRNAL GAMMA-RAY OtSE FATE ANC TOTAL INTEGRATED OOSE PtSLlT-
ING FROM THE CONTINUOUS RELEASE OF RADIOACTIVE MATERIALS TC THE 
ATMOSPHERF . 

172 AISITE2/P153 AISITE2 IS LARGELY BASEC CN 
METHODS PRCPOSFP PY THE AEC IN T I P - 1 4 8 4 4 PLT CIFFEPS IN CERTAIN 
OF THE ASSUMPTIONS ANC M C D E L S . THE CCDF AUTOMATICALLY VARIES ANY 
ONF CF 46 PAPAMETERS SUCH AS PFACTOR POWER, BUILDING LEAK PATt, 
IODINE CLEAN-UP RATE, AND HALOGEN FILTER E F F I C I E N C Y , COMPUTING THE 
EXCLUSION AREA, AND LOW POPULATION BCUNCAPY ZONES AS FUNCTIONS OF 
THAT PAPAMETFR. THE EDIT INCLUDES DOSE V S . DISTANCE PATA, 
EFACTIONAL CONTRIBUTION BY ISOTOPE OPCUP TC THE INHALATION DCSt, 
AND CRITICAL DISTANCES PRCVIPING BOTH P R I N T E D ANC GRAPHICAL DATA. 
THPFE MODELS ARE AVAILABLE FCR FISSICN PPODUCT RELFASF WITH UP TC 
4 LEVELS OF C O N T A I N M E N T . 

196 C U R I E / D O S F / T H U N C F R H E A C CURIE CALCULATES THE FISSICN 
PRODUCT INVENTORY PPOCUCEC IN A REACTOR DURING CONSTANT POWER 
OPERATION AND RELEASES OIFELRENT P E R C E N T A G E S CF THt NOBLE GASES, 
HAIOGFNS, AND P A R T I C U L A T E S TO THE ATMOSPHERE AT PEACTCP SHUTDOWN. 
DOSE CALCULATES THE TCTAL CCSE TO 13 INTERNAL BCCY ORGANS 
RESULTING FFCM INHALATION OE THE PASSING RADIOACTIVE C L O U D . 
THUNDERH^AD CALCULATtS THE EXTERNAL CLOUD GAMMA FXPCSURE DOSE FROM 
THE RELFASED FISSION P R O D U C T S . 

2G(. SATURATED PLUwDCWN? C A L C U L A T I C N CE LOCAL 
PRESSURES, MASS FLOW RATES, FLUID Q U A L I T I E S , SPECIFIC VOLUMES, 
TEMPERATURES ANO LOCAL HEAT TRANSFER C O E F F I C I E N T S AT WETTED 
W A L L S , DURING BLOWDOWN OF THE REACTOR PRIMARY COOLANT L O O P . 

228 PPECON THE PURPOSE OF THE PROGRAM IS 
TO D E T E R M I N E , FOR A G A S - C O O L E D R E A C T O R , THE CONTAINMENT PRESSURE 
AS A FUNCTICN OF TIME, AFTER R U P T U R E S HAVE BEEN ASSUMED TC OCCUR 
IN THE PRIMARY SYSTEM CR IN CONJUNCTICN WITH STEAM GENERATCP 
R U P T U R E S . 

229 ELBOW D E F L E C T I O N S , RESTRAINT FORCES 
AND STRESSES ARE OETcRMINEO IN A FUEL ELEMENT SUBJECTED TO 
ASYMMETRIC POWER G E N E R A T I O N , G I R C U M F E R E N T I ALLY NON-UNIFORM COOLANT 
TEMPERATURE D I S T R I B U T I O N , AND ASYMMETRIC FAST NFUTRON FLUX DAMAGE. 
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265 PSAC RS4C GENERATES A FISSION PRO
DUCT INVENTORY FROM A GIVEN SET UF REACTOR OPERATING CONDITIONS 
AND THEN COMPUTES THE EXTERNAL GAMMA DOSE, THE CEPOSITION GAMMA 
nCSE, ANO/CP THE INHALATI ON-INGESTICN DOSE TO CRITICAL BCCY ORGANS 
AS A RESULT CF EXPOSURE TO THESE FISSION PRODUCTS. FPCGPAM OUTPUT 
INCLUDES REACTOR OPERATING HISTORY, FISSICN PRCDLCT INVENTORY, 
nOSAGCS, ANC INGESTION PARAMETERS. 

268 TRANS-FUGUFl TRANS-FUGUE 1 IS A TRANSIENT 
SINGLE CHANNEL, TWO-PHASE FLOW, AND HEAT TRANSFER COCE FOR ANALY
SIS CF POSTULATED RtACTOR INCIDENTS INVCLVING BOILING. THE CCCE 
IS BASED ON A HOMOGENECUS HYCRCDYNAMIC MODEL WHICH ASSUMES FOUAl 
PHASE TEMPFPATURES AND VELOCITIES. IT ASSUMES VAPCP GENEPATION TO 
Rf HFAT TRANSFER LIMITED ONLY, ANP CALCULHTES AXIAL OISTPIBUTION 
Of VELOCITY, VOID FRACTION, PRESSURE, OCCIANT TEMPERATURE, ANC 
FUEL TEMPERATURE. TRANSIENTS SIMULATING PCWER tXCLRSIUNS, LOSS OF 
FLOW, LOSS OF PRESSURE AND CHANNEL PLUGGING CAN PE STUDIED. 

278 WHAM 
PRESSURE, VELOCITY, AND FORCE TRA 
INO NETWORKS. IT CAN PE APPLIED 
NETWORKS CONSISTING OF ANY NUMBER 
MULTlPLf BRANCH TEES, CHANGFS OF 
OHFOK VALVES, PUMPS, PRESSURIZERS 
HYDRAULIC LOSSES APE CCNSICEPtO. 
EITHER, BY CLOSURE UR PY OPENING 
TflE SYSTEM FUPTURE AT ONF CP MCRE 
CHANGE IN THF TANK (OR PRESSURIZE 
FAILURF. WHAM IS AN EXTENSION OF 

WHAM IS USEP TC CALCLLATE 
NSIENTS IN THE L I CUID-F11LED PIP-
TC MULTI-LOOP, OCMFIEX PIPING 
OF DEAP ENDS, ELPOWS, ORIFICES, 

Flow PASSAGE COOS': SECTICNS, 
CR TANKS, ANO FxIT VALVES. 
TRANSIENTS CAN Bt INITIATED 

OF ONE OR MORE EXIT VALVES (OF BY 
PLACrSI, OR BY A PPFSCFIHED 

R) PRESSURE, OR BY THE PUMP PCWEP 
THt PROGRAM WATER-HAMMER. 



1278 

G. RADIOLOGICAL SAFETY, H A Z A R D AND ACCICENT ANALYSIS 4/75 \ 1 
284 M^555(ACT1I THIS PRCGRAM WILL PPECICT THE 

PRESSURE TRANSIENT IN THE C O N T A I N M E N T VESSEL AS A FUNCTION OF TIME 
AS A PFSULT CF A MAJOR RUPTURE IN THE PRIMARY SYSTEM OF A PRES
SURIZED WATEP R E A C T O R . MEANS ARE AVAILABLE FOR INTPCDUCING WATER 
AND HEAT INTC THE C O N T A I N M E N T V E S S E L . THERE ARE AlSC PROVISIONS 
HOR SPECIFYING VARIOUS TYPES CF HEAT SINKS FOR ENERGY ABSORPTION. 
THE TEMPERATURE D I S T R I B U T I O N IN THESE HEAT SINKS IS CALCULATED AS 
A FUNCTION CF T I M F . D I S C H A P G E RATES OF THE CONTAINMENT MAY ALSO 
eE DETERMINED AS A FUNCTICN CF POTH TIME ANO THE INTERNAL FPES-
SUR' . 

295 FL4SH3 F L A S H 3 D E T E R M I N E S THE TRAN
SIENT RESPONSE OF 4 W A T F R - C C C L E C PFACTCR TC A L C S S - O F - C O C L A N T 
ACCIDENT OR SEVERE VAPI&OLE PRESSURE o p f R A T I O N . 

297 CONTEMPT THE CCNTFMPT CCMPUTEF FPOOOAM 
PREDICTS THE P R E S S U R E - T E M P E R A T U R E RESPONSE OE A CRY WFLL CONTAIN
MENT RUILPING TO A L O S S - C F - C C C L A N T A C C I D E N T . THE CONTAINMENT VOL
UME IS SEPARATED INTO A LIQUID REGICN AND A VAPCP REGION. EACH 
REGION IS ASSUMED TO HAVE A UNIFORM TEMPERATURE EUT THE TEMPERA
TURE OE THE TWO REGICNS MAY RE D I F F E R E N T . THE CONTAINMENT BUILD
ING IS REPRESENTED AS C'.INSISTING OF SEVERAL HEAT CCNCUCTING STRUC
TURES WHOSE THERMAL BEHAVICP CAN RF D E S C R I P E C BY THE ONE-DIMEN
SIONAL MULTIREGION HFAl CONDUCTION E Q U A T I O N . WATEF ANC ENERGY 
BATES FROM DISCHARGE CF C C C L A N T , THE ROILING CF F E E | C U A L WATER BY 
REACTOR DECAY H E A T , THE SUPERHEATING CF STEAM PASSING THROUGH THf 
COPE, AND MET4L-W4TFP REACTIONS APF ASSUMED AVAILAFLE FROM PFFVI-
UUS C A L C U L A T I C N S AND ARE INPUT OATA TC C O N T E M P T . PROGRAM OUTPLT 
INCLUDES CONTAINMENT VCLUME PRESSURE AND T E M P F P A T U R E S , TEMPERA
TURE THROUGH BUILDING S T R U C T U R E S , AND THE AMOUNT OF WATEP, VAPCk, 
ANC ENFPGY IN THE CO'MAINMENT V C L U M F S . THE PRCGPAM ALSO CALCU
LATES BUILDING LEAKAGE ANC THE EEFFCTS CE F N G I N E t P E O SAFEGUARD 
DEVICES SUCH AS WATER SPRAY AND FAN CCOLEP S Y S T E M S . 

328 NURLOC-1.3 N U P L C C - 1 . 0 FERFCPMS CORE/ 
PRESSURE VESSEL THERMAL ANALYSIS HOP A NUCLEAR REACTOR LOSS-OF-
COOLANT A C C I D E N T . 

330 EGCSA4 FCCSA4 PPFOICTS THE THERMAL 
ANO HYDRAULIC BEHAVIOR OE A SINGLE FUEL PCD AND ITS ASSOCIATEC 
CORE FLOW CHANNEL DURING A L O S S - O F - 0 C C L A N T ACCICtNT AND SUBSEQUENT 
FMFRGENOY CCRE COCLINL INJfCTICN. 
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366 OHEMLC02 CHEM10C2 IS USFC TC COMPUTE 
THE EXTENT OF CORE HEATING ANC " E T A L - S T E A M REACTION FCLLCWING A 
HYPOTHETICAL LOSS-OF-COOLANT ACCIDtNT, INCLUDING EMEFGENCY CORF-
COCLING FAIIURE, IN A WATER-COOLED «FACTOP. THE PRCGRAM INCLUDES 
THF FFFFCTS OF HFAT PPODUCTTON BY DECAY HEATING IN THf FUEL AS 
WFLL AS BY STFAM-MfcTAL CHEMICAL REACTION, HEAT TRANSFER FPCM THE 
CORE TO THE POTTOM AND TCP GRIO-SUPPCKT PLATES AND TO THF WALL 
SURROUNDING THE CCRE, AND MfTHOCS OF CAICUIATING THE EFFECTS CF 
PORE MOVEMENT AND MATERIAL TRANSFER ON REACHING SLUMPING TFMPERA-
TUPF. 
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INVENTCPY, 
ATURES, 
AT FLUXES 
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THIS VER-
PFCUIREC 

PTANCE 

433 CONTFMPT-LT/022 THE CCNTFMPT-IT PRCGPA 
OICTS THE PPESSUPE-TEMPERATURE RESPONSE Vt 4 DRY WEIL OR A 
WFLL WITH VENTS AND PRESSURE SUPPRESSION SYSTEM TC A ICSS-C 
COOLANT ACCIDENT. AN ADDITIONAL DUAL CONTAINMENT COMPARTME 
ALSO BE MOOFLEO IF UESIREC. THE DRY WELL IS SEPARATED INTO 
LIOUID REGION ANP A VAPfJR REGION. EACH REGICN IS ASSUMEC T 
A UNIFORM TEMPERATURE BUT THE TEMPERATURFS CF THE TWC PEGIO 
BE DIFFERENT. THE CONTAINMENT BUILDING IS REPRESENTED AS C 
ING CF SEVERAL HFAT CtNOUCTING STRUCTURES WHOSE THERMAL BEH 
CAN BE CESCPIBED BY THE ONE-CIMENSICNAL MULTI-REGION HtAT 0 
TION EQUATIONS. WATER ANC ENERGY RATES FROM DISCHARGE OF 0 
flCIlING OF RESIDUAL WATER BY REACTOR DECAY HEAT, SLPERHEATI 
STFAM PASSING THROUGH THE CORE, AND METAL-WATER REACTIONS A 
ASSUMFO AVAILABLE FRCN PREVIOUS CALCULATICNS ANC APE INPUT 
THE PROGRAM. PROGRAM OUTPUT INCLUDES CONTAINMENT VOLUME PP 
AND TEMPERATURE, TEMPERATURES THROUGH THE BUILCING STRUCTUP 
THE AMOUNT OF WATER, VAPOR, ANO ENERGY IN THF CONTAINMENT V 
THE PRESSURE SUPPRESSION CALCULATICNS INCLUDE VENT CLEARING 
FLCW CF A TWO-COMPONENT TWO-PHASE WATER-AIR MIXTURE THROUGH 
VENTS, ANC A MASS-ENERGY EALANCE IN THE WET WELL. THERE AP 
VISIONS FOR NORMAL BUILDING LEAKAGE, LEAKAGE FROM FFNETRATI 
FAN COOLER SYSTEM, ANC DRY ANC WET WELL SPRAY SYSTEMS. 

M PKE-
OPY 
F-
NT MAY 
A 

0 HAVE 
NS MAY 
CNSIST-
AVIOR 
ONDLC-
OOLANT, 
NG CF 
RE 
DATA TO 
tSSLRF 
ES, ANO 
OLUMES. 
ANO 
THE 

E PPO-
CNS, A 
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435 3URST1 BURSTl P P O V I O f S FOK THF STUDY 
OF P P F S S U R I Z F D LIOUIL IN A C Y L I N O P I C A L SYSTEM IMMEDIATELY AtTEF 
A RUPTURE OCCURS AT CNE UR BOTH ENDS OF THE S Y S T E M . P R E S S U R E , 
MASS VFl ICITY, AND ENTHALPY ARE C A L C U L A T E D AT F O U A L L Y - S P A C t D MFSH 
POINTS ALONG THF LENGTH OE THE SYSTEM. THIS IS A CNE-DI MENSlONAL 
R E P R E S E N T A T I O N , ASSUMING UNIFORM C O N D I T I O N S T H R C L G H C L T ANY GIVEN 
GRCSS-SECTICNAL AREA, ECRGES ON D E S I G N A T E D SECTIONS OE THf SYSTFM 
CAN ALSO BF C O M P U T E D , WITH P R O V I S I O N FOP DIRECTICNAL C H A N G E S , 

443 HA43 HAA3 EVALUATES AN APFPCXIMA
TION TO THE GENERAL I N T F G k C - P I F F E R E N T I A L EQUATION WHICH DESCPIEES 
AEROSOL BEHAVIOR, THE PHYSICAL MODEL INCLUDES PARTICLE GENERA
TION, B P O W M A N ANP GRAVITATIONAL AGGLOMERAT ICN, SETTLING, PLATING, 
AND LEAKAGE ECR SPHERICAL P A R T I C L E S . THE APPROXIMATION IS THE 
REQUIREMENT THAT THE SIZE D I S T R I B U T I O N FUNCTICN FE L O G - N O R M A L . 
THE T I M E - D E P E N D E N T PHYSICAL Q U A N T I T I E S C C M P U T E D ARE (1) PLATED, 
StTTI.EP, S U S P E N D E D , ANC LEAKFC VCLUME F P A C T I C N S , (2) GEOMETRIC 
MEAN DEVIATION, NUMBER C O N C E N T R A T I O N , AND GECMETRIC MEAN RACIUS 
FCR THE LOG-NORMAL D I S T R I B L T I C N OF THC SUSPENDED M A T E R I A L , (3) TEI 
50 PERCENT RADIUS (BY MASS) FCR THt SUSPENDED M A T E P I A L , (4) THF 
NUMBER ANC VCLUME D I S T R I B U T I O N S (FUNCTICNS CF R A C I U S ) FOR THt 
SETTLED, PLATFP, AND LEAKEC M A T E R I A L , (5) THE EFFECTIVE RADII FOR 
THE SUSPENDED, SETTLEL, AND PLATED M A T E R I A L . 

448 FLASH4 FIASH4 IS USED TO DETERMINE 
THE TRANSIENT PFSPONSE OF A W A T E R - C O O L E D REACTOR CR HYDRAULIC SYS
TEM TO SEVERE VARIABLE PRESSURE O P E R A T I O N . 

479 FRFADMl HREADMl IS A FAST REACTOR 
MULTICHANNEL ACCIDENT ANALYSIS PROGRAM DESIGNED TO EFFICIFNTLY 
SIMULATE A REACTCP TRANSIENT FROM INITI4T1CN TC THE FCINT OF CORE 
D I S A S S E M B L Y . MODELS APE INCLUDED ECR NUCIFAR K I N F T I C S (POINT 
M O D E L ) , CCRE T H E R M O - H Y C k A U L I C S , V O I D I N G , FUEL RECISTPI RUT ICN, 
FAILURE PROPAGATION, PROGRAMMED REACTIVITY INSERTION, AND THE 
DYNAMICS CF PRIMARY SYSTEM CCCLANT FLOW. A BPOAC RANGE CF ASSUMFO 
ACCIDENT INITIATING AND PPCPAG4TING A C T I V I T I E S MAY BE SIMULATED 
USING TPIGGEPING LOGIC INCLUDED IN THE C O D E . 
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499 MIRAB/MIPAP THF CCDE MIRAE IS USED FOR 
PWR PFACTORS AND MIRAP IS FCR PWR REACTORS. THE CODES CALCULATE 
THF REMOVAL OF FISSICN PROCUCT IODINE FROM A DRY-TYPE BWR/PWP 
C O N T A I N M E N T SYSTEM ATMOSPHERE UNDER REACTOR ACCICENT C O N D I T I O N S . 
THE METHOD C O N S I D E R S THE SIMULTANECUS REMOVAL BY NATLKAI D E P O S I 
TION ON SURFACES OP ABSORPTICN IN WATER, PY ENGINEERED SPRAY 
SYSTEM OPERATION, BY ACSOPPTICN ON FILTERS, ANC PY LEAKAGE FRCM 
THE C O N T A I N M E N T . IN ACDITION, THF SIMULTANEOUS BEHAVIOR OF THREE 
IODINE FORMS IS MODELED - SPECIFICALLY ELEMENTAL IODINE, METHYL 
IODINE, AND PARTICULATE ICCINE. THE PROGRAMS GENERATE lOCINE 
G 0 N C E N T R 4 T I C N S ANC ACCUMULATIONS THPCUGHOUT THE CONTAINMENT 
SYSTEM AS A FUNCTIO.NI OF TIME AFTER START OF THF ACCICENT. 

500 FRCRL2 THE CCDE CALCULATtS THE CUM
ULATIVE FRAOTICNAL RELEASE OF FISSICN PROCUOTS F P O M NUCLEAR RE
ACTOR FUEL UNDER POSTULATED LCSS-OF-CCCLANT ACCICENT C O N D I T I O N S . 
THF MATHEMATICAL MCUEl FUR RELEASE IS BASED ON SIMPLE VOLUME DIF
FUSION THEORY ANO THF FOUIVAlENT-SPHEPF APPROXIMATION OF FUEL 
PCPOSITY. BOTH THE 0PEP4TILN4L PFEACGICENT REIFASF COMPONENT AND 
THF AGGIOFNT CORE THERMAL TPANSIENT-INDUOEC RELEASE COMPONENT ARE 
O A L C U I A T E D . DETAILtC CORF TEMPEPATURE DATA ARE NEEDED TC MAKE 
THF LATTER SET OF COMFUTAT IONS. IN ADCITICN, SPECIFIC COPE POWER 
DISTRIBUTION! FACTORS AND FISSICN PRODUCT PIFFUSICN PARAMETERS 
MUST BC S U P P L I E D . 

508 MUCHAl/MurHA2 MuCHAl PPtPICTS THE THERMAL 
AND HYDRAULIC BEHAVICR OH ANY TWO PFACTCP FUFL RODS AND THEIR 
ASSOCIATED PSRALLFL FLCW CHANNELS DURING A LCSS-CF-COOLANT ACCI
DtNT USING 4S BIUNDAPY CONDITIONS PLENUM »IUI0 CCNCITICNS DITER-
MINED BY M U O H A ? O R A S Y S T E M - O a i E N T f C CCDF. MUCHA2 PFEDIOTS THE 
THERMAL AND HYDRAULIC PtHAVIUR OF THE PRIMARY COOLANT WITHIN 
THE PEACTOP PRESSURE VESSEL DURING A LOSS-CF-CCCLANT ACCIDENT. 
THF HEATED CORF IS REPRESENTED BY TWC ECUIVALtNT FLEL ROCS ANC 
THFIR ASSOCIATFO PARALLEL FLOW CHANNELS. A PLENLM MCDtl HAS BEEN 
DfVELCPED TC PREDICT THE UPPER ANC LLWFR PLENUM FLLIt CONDITIONS 
THROUGHOUT THF ACCIDENT SECUENCF FOR USF AS BCUNCAPY CCNOITIONS 
rC'P THE PAOALLtl GORt C H A N N t L S . 

512 THFTAIP THETAIB COMPUlES THE THERMAL 
RESPONSE C H A R A C T E R I S T I C S CF A NUCLEAR FUfl ROD SllflJFrTED TC A 
LOSS-CF-COOIANT ACCICtNT E N V I R O N M E N T . 
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546 L M E R A L D 

OFSIGN'"[ FOS THE C A L C U L A T I C N OF RADIA 
RESULTING FFCM NORMAL AND ABNORMAL OP 
IZEO WATFP P F A C T C P . T H L A P PROACH USE 
Ah ANAlOG SIMULATICN OF A RFAL SYSTEM 
IN THF PLANT WHICH C O N T A I N S A RADICAO 
BY A S U B R C U T I N F , WHICH KEEPS TRACK CF 
DECAY AND ABSCPPTKIN CF RADIOACTIVITY 
CCUPSF OF THE ANALYSIS OF AN ACCIDENT 
FROM SUPRCUTINE TO SUBROUTINE IN THF 
HEPPED FROM PLACE TO PLACE IN THE PLA 
C A L C U L A T I O N OF THF DOSES R E S U L T I N G FP 
THE PROGRAM FIRST CALCLLATES THE ALTI 
BEFORE THF A C C I D E N T , THEN RELEASES SC 
C O N T A I N M E N T V O L U M E . SOME CF THIS ACT 
A T M O S P H E R E . THE RATES OF TRANSFFP, L 
DfCAY, AND RELEASE ARt READ IN AS INP 
TINES ARE ALSO INCLUDED WHICH CALCULA 
RADIATION E X P O S U R E S Al VARIOUS DIST4N 
AND SUMS CF I S O T O P E S . THE PROGRAM CO 
DATA FOR THF TWFNTY-FIVE ISOTOPES OF 
C A L C U L A T I C N S , ANC UTHfR ISCTOPES CAN 
BECAUSE OF THE FLEXIBLE NATURE OF THE 
EMERALD PROGRAM CAN BE USEC FOR MOST 
PPODUCTION AND RELtASH UF RADIOACTIVE 
OPERATIONAL AND LICENSING S T U D I E S . 

THE EMERALD PROGRAM IS 
TICf RFLFASES ANC EXPOSURES 
ORATION OF A LARCE P P E S S U O -
D IN EMERALD IS SIMILAR TO 
. tACH CriMPCNENT OR VOLUME 
TIVE MATEWIAL IS R t P R E S H N T F C 
THf P R O C U C T I C N , TRANSFFP, 
IN THAT V O L U M E . DUPING THE 

, ACTIVITY IS TRANSFfPRFD 
PRCCRAM AS IT WCULD PE TRANS-
NT. FOR EXAMPLE, IN THE 
CM A LCSS-CH-CCLLANT ACCICENT 
VITY BUILT LP IN THt FUEL 
ME OF THIS ACTIVITY TC THf 
IVITY IS THEN RELFASFC TO THE 
EAKAGF, PPOCUrTlON, CLEANUP, 
UT TO THf PRCGRAM. SURRCU-
TE THE CN-SITE AND OFf-SITF 
C E S , FOR INCIVICUAL ISCTCPES 
NTAINS A LIBRARY OF PHYSICAL 
MCST INTEREST IN LICENSING 
EE ACPFD OR S L E S T I T U T E C , 
SIMULATICN AFFPCACH, THE 

CALCULATIONS INVCLVING THE 
M A T E R I A L S , INCLUDING DESIGN, 

548 CEBUG THE TRANSIENT HYDRAULIC 
PFHAVIOP OF THE SODIUM IN A SODIUM-HEATED STEAM GENERATOR TN WHICH 
A SODIUM-WATER REACTION OCCURS DUE TO A L^RGE WATER LEAK IS C A L 
CULATED FOR FLOWS IN LF TC THREE C I M E N S I C N S . 

554 DISPFR CISPER DETERMINES THE AEROSOL 
PARTICLE SCURCE STRENGTH OUTSIDE AN ENCLOSURE DUE TC A RELEASE OF 
AEROSOL P A R T I C L E S WITHIN THf E N C L O S U R E . THE RELEASE IS ASSUMEC TC 
PRFSSURIZf THE F N C L U S L R E ANC THF AIREORNF PARTICLES ARE CAPPIFC BY 
THE ESCAPING GAS INTO LEAK PATHS IN THE ENCLOSURE WALLS. H E R E , 
THEY MAY BE DEPOSITEC ON THE LEAK PATH WALLS OP REMAIN ENTRAINED 
ANC ESCAPE FPOM THE E N C L O S L P E . 

555 PARFT IHIS PROGRAM IS CESIGNFD FCP 
USE IN P R E D I C T I N G THE COURSE AND C O N S E Q U E N C E S CF NONDESTRUCTIVE 
R E A C T I V I T Y A C C I D E N T S IN SMALL REACTOR C C R F S . 
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559 SOFIRF 
THE CONSECUE 
PRESSURE IN 
PEPATURF. S 
SOC UIM POOL 
THROUGH A Rt 
TO THE VAULT 
VAULT TO THE 
THE CONTAINM 
TUPE. IN PO 
THF PATE CF 

2 1- AND 2-OtLL S0F1PE2 ONE CFLl, CALCULATES 
NOES CF A SODIUM fOOL FIRE IN A GlLStC V A U L T . GAS 
THE VAULT IS C A L C U L A T F D FROM THF GAS D E N S I T Y AND TEM-
CFIRE2 TWC L E L I , C A L C U L A T t S THE C C N S f C U E N C E S Of A 
PIPE IN A VAULT C O N N E C T E D TO A C O N T A I N M E N T STFUCTUPE 
STRICTED C F H N I N G . CCLD GAS FLOWS FRCM THt C 0 M 4 I N K F N T 
DUE TG MASS C I F F E R E N C E S WHIIE HOT GAS 
C O N T A I N M E N T TC E C U I L I P P A T F P R E S S U R E S . 

ENT IS C A L C U L A T E D FROM THE GAS DENSITY 
TH PRCGRAMS THF SODIUM BURNING RATE IS 
OXYGEN O I F F U S I C N TO THE SODIUM SURFACE, 

FLOWS FROM THE 
FKESSUPE IN 

AND TEMPEPA-
GCVERNEC RY 

583 STEFFG STEFEG G A L C U L A T f S GASEUUS 
SOURCE TERMS. IT C O M P U T E S THE GASEOUS R F L E A S E S THPCLGH VARIOUS 
PATHS FPOM ECILING WATER R E A C T O R S AND/CR P R E S S U R I Z E D WATER 
R E A C T O R S . 

584 FPFM FPFM IS USFC IN PADICLCCICAl 
SAFETY ANALYSES OE LINF PEACTCkS (PWR'S AND PWP'S O N L Y ) TO 
C A L C U L A T E : (1) MAXIMUM NLbLE GAS RELEASE TO THE FUEL C L A D D I N G 
GAP FOP TOTAL CORE DURING S T E A P Y - S T A T E C P F P A T I C N , (2) NOBLE 
GAS RELEASED TO THE REACTOR PRIMARY SYSTEM FOR SELCGTEC PIN 
PERFORATIONS, AND (3) INTERNAL PIN PPESSUPF ( O P T I O N A L ) . 

590 INTEG/INSPEC THFSE PROGRAMS ANALYZE THE 
C H A R A C T E R I S T I C S OF A GENERAL MOCEL D E V E L O P E D TO R E F P E S E M THE 
SAFETY ASPECTS OF AEJ O P E R A T I N G NUCLEAR R E A C T O F . THFSE 
C H A R A C T E R I S T I C S ARE THE F R E Q U E N C I E S CE INCIDENTS THAT ARE 
DEPARTURES FROM THt EXPECTED PEHAVICR OF THE R E A C T C P . EACH 
INCIPENT IS ASSUMED TO BE PRECEDED PY A SEQUENCE OF EVENTS 
STARTING AT SOME INITIATING E V E N T . AT EACH MEMBER IN THIS 
SfCUENCE THERE MAY BE FUNCTIONS SUCH AS SAFETY C I R C U I T S , AND 
PfPSCNNEL OPERATIONS THAT STOP THF SEQUENCE AT THAT MEMBER. WHEN 
MECHANICAL DEVICES FAIL THEY APE ASSUMED TC REMAIN INOPERATIVE 
UNTIL PFPAIRFC. THE MCOEL ACCOUNTS FOR SGHECULFD INSPECTION 
AND MAINTENANCE OF ALL EQUIPMENT IN' THE SYSTEM. 
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600 EGAD EGAD CALCULATES GAMMA OOSE 
INTEGRALS TO A GPCUND LFVEL RECEPTOR, FCP INCREMENTAL VALUES CF 
THF VERTICAL DISPERSION PARAMFTFR SIGM4-Z, AS A FUNCTION OF GAMMA 
ENERGY ANO SPATIAL DISTRIBUTION OF THE RACICACTIVE MATERIAL. THE 
DOSE INTEGRALS ARE REPRESENTATIVE CF SECTOR AVERAGES SINCE THE 
DISTRIBUTION OF MATFRIAL IS ASSUMED TO BE GAUSSIAN IN THE 
VERTICAL, HCMOGENFGUS IM THE HORIZONTAL, AND BOUNDED BETWEEN 
GROUND LEVEL AND AN INVERSION LID. CALCULATED OCSE INTEGRALS ARE 
INDEPENDENT OF RACICACTIVE DECAY, TRANSPORT VELOCITY, DOWNWIND 
DISTANCE, AND SECTOR WIDTH. SPACE ATTENUATION AND BLILOUP ARE 
TAKEN INTC ACCCUNT. 
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I G U L A T E O BY 
E P M I T T E O . 

A X I A L HEAT 
TO MATERIAL 

155 PTHl THIS PROGRAM CALCULATES CON
TAINMENT SHELL PRESSUPE-TEMPFRATURF HISTORY RESULTINC FROM AQUEOUS 
CCCIANT SYSTEM BLCWDCWN. 

182 AXFLU AXFLU CALCULATES HEAT TRANS-
CEP FR.IM A LATTICE OE FLUID GYLINCPIGAL FUEL PINS T C COOLANT IN 
EITHER SLUG OR FULLY-LEVELOPCD LAMINAR FLOW. SOLUTION IS 
ANALYTIC AND CLOSED, EXCEPT FCR SATISFYING 8CUNDARY CONDITIONS 
AT A FINITE, (BUT ARRIT^'APY), NUMBER OF PCUNCAPY PCINTS. 

1«3 4XTHPM AXTHRM CALCULATES HEAT TRANS
FFP FROM A TRIANGULAR LATTICE OF CLAC SCLIC CYLINDFICAL FUEL PIN 
TO COOLANT IN EITHrk SLUG OF FULLY-DEVELOPED LAMINAR FLOW. SOLU
TION IS ANALYTIC AND CLOSED, EXCEPT FOR SATISFYING BCUNDARY CCNCI
TICNS AT A FINITE, (BLT A R B I T R A R Y ) , NUMBER CF BCUNCAFY PCINTS. 

198 HtAT 
HEAT TPANS 
STATE COOP 
USEFUL COD 
WHICH CAN 
PLAEIFS. CR 
INTL A MAX 
PEPFfiDENT 
U T H CONST 
PEPATURFS 
or THESE P 
PFPATU°E C 
SINK TFMpo 
SINK TEMPE 

ING2 
FFP CO 
DINATt 
E FOP 
PE OES 
CONCE 
IMUM 0 
VOLUME 
ANT PR 
Of THE 
ECIovis 
ONTPCI 
RATURE 
RATURF 

OE CA 
SYST 

THOSE 
CPIBf 
NTRIC 
F 100 
TRIC 
0 P E R T 
SE BE 

CAN 
L E D , 
. AL 

I S I 

PABLE 
f M S . 

PPOBL 
D BY P 

C I R C L 
CNE-M 

HE.IT 0 
I t s 0 4 
ClCi f iS 
feE CON 
CR FCR 
SC A R 
NOLUDE 

OE SO 
THE S 
EMS H 
APALL 
FS. 
ATERI 
ENERA 
N PE 
APE P 
TACT, 
CFC C 
ACIAT 
D . 

LVING 
IMPl I 
AVING 
FL AN 
THFSE 
AL RE 
TICN 
PESCR 
OSITI 
INSI 

CNVEC 
ION P 

Hf ATI 
TRAN 

FIEP 
GECM 

0 PER 
FIGU 

GIONS 
RATES 
IBFD, 
CN-DF 
LATED 
TICN 
CUNCA 

NG2 IS A 
SIENT AND 
INPUT MAK 
ETRICAL C 
PENOICULA 
RES CAN P 
WITH FO": 

UP TO 
AND THF 

PENDENT. 
, TIMt-DF 
WITH A TI 
RY WITH A 

GENf R 
/OR S 
FS IT 
DNHIG 
R 1 IN 
E BkC 
nioN 
4C MA 
INITI 
THE 

PFNDE 
MF-OE 
T IMF 

ALIZED 
TEADY-
A VERY 

UKATIONS 
FS OR 
KEN UP 
ANC TIME-

TfP lALS 
AL TEM-
tCLNDARlES 
NT TEM-
PENDENT 
-DEPENDENT 
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205 BLCCST5 BIC0ST5 COMBINES A FEACTUP 
KINETICS CCCE WITH A ThJ-CI MENSlONAL HEAT TRANSFER CCDE, AND IS 
APPIICABLE TO PROBLEMS FOR WHICH THt SPACE-INDEPENfENT 
FORM OF THE REACTOR KINETICS EQUATION IS APPLICAHLF. 

242 RATH MESHFR/RATH WANTON THFSF CCCFS SOLVE THF TWC-
AND THRFt-OIMENSICNAL HEAT CONDUCTICA PROBLEM IN GFNERAL GECME
TRIFS. TIMF, TFMPFBATURE. ANC POSITICN-DEPENDFNT PHYSICAL PROPFk-
TIFS CAN BF LSED. 

246 FLOW-MCDFL A MULTI-CHANNEL, TWC-
OIMENSICNAL, TWO-PHASE FLOW MODEL, DESIGNED TO COMPLIE THE AXIAL 
ANt PAPIAL COCLANT DENSITY AND QUALITY PROFILES, THE AXIAL 
PPFSSURE PRCFILE AND THE WFICHT FLOW DISTRIBUTION FOR AN CPFN 
MATRIX FLOW, BOILING WATER REACTOR. 

256 M 
VIDES A 
WAS DES 
HEAT PE 
CHANNEL 
TANCE C 
RFGICN 
o FEET. 
FLOW 01 
THEREBY 
FUEL FL 
DROP TH 
AS TO T 
SHIPS 0 
CONDUCT 
EACH NO 
CONDUCT 
TEMPERA 
FCR THE 

ANT A 
THEF 
IGNEP 
VELOP 
S, AL 
ALCUL 
FOR A 

MAN 
RECTI 
PERM 

FMFNT 
AT MA 
HE CO 
UE TO 
ION, 
DE OF 
IVITY 
TURF 
WORK 

MAL-HYDRA 
TO ANALY 

MENT PRUG 
LOWS FUR 
ATirjNS, A 
7 ELEMEN 

TA IS DES 
ON IN THE 
ITTING TH 
S. MANTA 
Y OCCUR B 
NVFNTlONA 

FRICTION 
AND RADIA 
THF MATE 
, AND SPE 
BEING SQL 
ING FLUIC 

LLIC N 
ZE FLE 
PAM. 
IfMPEP 
ND MUL 
T CLLS 
ICNEO 
CUOLA 

E ANAL 
ACCCL 

ETWEEN 
L HEAT 

DISC 
TION. 
RIAL P 
CIFIC 
VEO FC 
RATHE 

COAL ANA 
L CLEMEN 
MANTA AN 
ATLRE VA 
TIPLE ST 
TER ANAL 
FCR SING 
NT CHANN 
YSIS OF 
NTS FOP 
COOLANT 
TRANSFE 

ONTINUIT 
MANTA A 

PCPERTIF 
VOLUME T 
R. THF 
P THAN S 

MAN 
LYSIS 
T CON 
Al YZE 
P lANT 
A C K F C 
Y S I S 
L E - P A 
F L S M 
T W O - P 
THE H 
CHAN 

P AND 
IES, 
LLCWS 
S VIS 
0 COR 
0C066 
TEAM. 

TA IS A P 
IN THE S 

FIGURATIO 
S MIXING 
CONDUCT I 
SEGMENTS 

CVER A LE 
SS STEAM 
AY BE FIT 
ASS AS WE 
EAT TPANS 
NflS DUE 

PRESSURE 
ACCELERAT 
FCP THF 

COSITY, S 
PFSPCNP T 
00 VERSIO 

ROGPAM WH 
TEACY SIA 
N IN THE 
BETWEEN 0 
VITY IN A 
THROUGH 

NGTH CF U 
FLOW. TH 
HER UP CR 
LL AS SIN 
FFP AND P 
TO MIXING 

DROP REL 
I C N , CCNV 
C A L C U L A T ! 
P F C I F I C H 
0 THF ACT 
N L S F S SO 

ICH FRC-
TF. IT 
SUPER-
OCLANT 
CMIT-
THE FUEL 
P TC 
E 
DOWN, 

GLE-PASS 
PtSSURE 
AS WELL 

ATION-
ECTICN, 
ON AT 
EAT, 
UAL NCDt 
CIUM 

267 WATEP WATFP IS A SUBROUTINE USEC TO 
EXTRACT THEPMOOYNAMIO AND TRANSPORT FROPEPTIES OF LIQUID, VAPOR, 
AND SUPERCPITICAL WATEP RY TABULAR INTERPOLATION CVEP THE RANGE CF 
STATES - 14.5 TO 14,500 PSIA ANC 32 TO 1472 DEGREES F. THFSF 
PROPFRTIES ARE SPECIFIC VCLUMF, SPECIFIC FNTHALPY, DYNAMIC VIS
COSITY, ANO THERMAL CONDUCTIVITY, TABULATED FCR PRESSURE ANC TEM
PERATURE CONDITIONS. 
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272 FIGRC FIGPC C A L C U L A T E S THE CNE-CI -
MFNSIONAL S T E A D Y - S T A T E T E M P E R A T U R E D I S T R I B U T I O N AND TCTAL FUEL 
SWELLING ECP M E T A L - C L A C , A X I S Y M M E T R I C , B U L K - O X I D E CYLINDRICAL FUEL 
F L E M E N T S . THF FUFL PEILFT MAY BR S O L I D , ANNULAR, CR C O N T A I N TWO 
RADIAL Z J N f S . OXIDE fUfl THERMAL C O N D U C T I V I T Y IS A FUNCTICN CF 
T f M P E O A T U R F , D E P L E T I O N , AND P O R O S I T Y . FUEL SWELLING IS A FUNCTION 
OF T E M P F R A T U P E , D E P L E T I O N , INTERNAL H Y P R C S T A T I C P R E S S U R E , ANC FIS
SIONING R A T E . F U F L - C I A O GAP C O N O U C T A N C F IS A FUNCTION OF GAS CCM
PCSITICN, T F M P f R A T U R E , ANC GAP T H I C K N E S S AT OPrPATING C O N O I T I C N S . 
EITEIFR THE CLAD SURFACE FLLX CP THE T E M P E P A T U R E AT THE INSIDc 
RADIUS OF THE FUEL MAY BE S P F C I F I t D AS A BOUNCARY CONDITION FOR 
THE HEAT C O N C U O T I O N E C U A T I C N . THERMAL EXPANSION CF THt FUEL AND 
CLADDING IS ACCOUNTfl FOR. TRANSIENT T E M P F R A T U P E C A L C U L A T I C N S CAN 
THEN BE PF P F O R M E D STARTING FROM THE STtAPY-STATE SOLUTION WITH 
U S E R - S P E C I F I F C HFAT G E N E R A T I O N AND WATER T E M P E R A T U R E T A B L E S . 

266 HCT2 HCT2 IS A DIGITAL CCMPUTEF 
PROGRAM TO SOLVE T W O - C I M t N S I C N A L PLANE AND AXIALLY SYMMETRIC 
STEADY-STATE AND TRANSIENT HFAT C O N D U C T I O N P R C B L E M S WITH DIAGONAL 
B O U N D A R I E S AND I N T E R F A C E S . MESH SPACING (AT MCST 5CC0 P C I N T S ) IS 
COMP L E T E L Y V A R I A P L E . AS MANY AS °9 R E G I O N S ARE PEp M I T T E P IN ORDER 
TC DESCPIBF SPATIAL V A P I A T I C N S IN MATERIAL P R C P E P T I E S , HEAT 
GENERATION PATFS, AND BOUNDARY C O N D I T I O N S . THE HEAT GENERATION 
"ATE AMD BOUNCARY C C N C I T I C N S MAY VARY WITH T I M E . 

294 M03C9/HCH BY MAKING CALLS ON A SUBRCU
TINF C A L L E D H O H , M^899 tPITS THERMOOYNAMIC AND TRANSPCRT PROPER
TIES OF WATER OVER THE RANGE 14.5 TO 2538 PSIA ANC UP TO 6CR 
DEGREFS F A H R E N H E I T BELOW SATURATION AND 932 DECREES FAHRENHEIT 
APOVE S A T U R A T I O N . 
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299 LTnN4 
FOR CALCULAT 
STEADY-STATE 
PLANT COMPON 
ANALYSES. I 
ORDER FCRWAP 
A WIDE VAPIF 

HEAT TPAN 
CONVECTION I 
DENT FORMS, 
CAPABILITY, 
(TEMPFRATUPE 
ALTERNATIVE 
OOMPINEO WIT 
DEPENDENT BC 
AND SPACE DE 
TEMPERATURE 
TFCPIC PROPE 
TEMPERATURE 
PATE SLIRVEIL 

ING 0 
TFMP 

ENTS. 
T U T ! 
C OIF 
TY OF 
SEER 
N BOT 
CCCLA 
4 STA 
DIFF 

HFAT 
H HEA 
UNCAP 
P F N' 0 E 
D E P E N 
P T I F S 
M E A N S 
L A N C E 

NE-, TWC-
ERATUFE n 

IT IS L 
LIZES FIN 
FERENCE I 
BOUNCING 

SITUATION 
H RECUCtC 
NT FLOW F 
TICiNARY 0 
FkENCE AN 
TRANSFER 
T FLUX 01 
Y TEMPERA 
NT INTERN 
DENT MATE 

USER-O 
WITH VAF 
SYSTFM. 

, CR 
ISTR 
SEP 
ITE 
NTFG 
CON 

S AC 
AND 

FFEC 
P ST 
D TE 
ML DE 
RtCT 
TORE 
AL H 
RIAL 
P lEN 
IOCS 

THREE 
IBUTIC 
PRIMAR 
DIFFEO 
RATION 
OITICN 
COMMCD 

FULLY 
TS, A 
AGNANT 
MPFR4T 
CCMPA 

ION SE 
S. TH 
EAT GF 
PRCPE 

TED CA 
WE IGH 

LICN4 
-OIMFN 
NS IN 
ILY FO 
FNCF T 
ANO I 

S. 
ATEC I 
-AUTOM 
LIMITF 
FLUID 

URE LF 
PISCN 
NSOR, 
E PROG 
NEPATI 
PTIFS 
PABIl I 
TINGS 

IS A GOMPLTER PRCGRAM 
SIONAL TRANSIENT AND 
RFACTCP ANC REACTCR 
P THERMAL-STRUCTLRAL 
E C H M C L E S WITH FIRST-
S CAPABLE CF HANCLING 

NOLUDE 
ATED T 
0 THEP 
GAP, 

VEL) H 
ANC SF 
AND AN 
RAM, w 
ON, CA 
WITH L 
TIES 4 
ANO A 

FOPO 
EMFER 
MAL K 
A OLA 
EAT T 
lEOTI 
Y FOF 
H ICH 
N AIS 
IMITt 
VAII A 
CCNFl 

FD ANO FREE 
ATURE DEPEN-
ACIATICN 
L DEFFNDENCV 
RANSFER, AN 
ON FACILITY 
M OF T IMF-
HANDLES TIME 

PROVIDE 
0 NUN-ISC-
BLE INCLUDE 
ETE HFAT FLCW 

321 M0219(FLOT1) FLCTl WILL PRtOICT THE 
STEADY-STATE FLOW AND THE FLCW TRANSIENT CUE TC THE SUBSEQUENT 
LOSS OF POWFR TO ALL PLMPS ANO TERMINATE THF TPANSIFNT Al A SPE
CIFIED TIME OR IT Will PREDICT THE FLCW TRANSIENT IN WHICH ONLY 
SOME OF THF PUMPS APF lOST. THIS LATTER TRANSIENT MAY BE TERMI-
NATfD BY A MAXIMUM TRANSIENT T J M F OP PY CHECK VAIVE CLCSUPFS IN 
ALL LCCFS IN WHICH PUMPING POWER IS LOST. IN THE LATTER EVENT, 
THF PROGRAM WILL FklCICT THE SUBSEQUENT STEADY-STATE FLOW CISTRI
BUTICN. * 

•»̂ f, THTF THTE (TRANSIENT HEAT TRANSFtR 
VfPSION F) PPOVICES A SOLUTION CAPABILITY FOP I APGF COMPLEX, 
T(-HFt-OIMFNSIONAl TFANSIENT AND STEADY-STATE HEAT TPANSFEF PPOE-
IFMS WHICH CAN INCIUDf GUNPUDTION, CCNVECTICN, ANP PAPIATION WITH 
THE OPTION TO COMPUTE FLUID FLOW RATES CN A CNF-01M ENS lON'Al B A S I S . 

34H TOPS TFlF TOPS PROOPAM IS A DIGITAL 
SIMULATION cr FRESSURIZEk DYNAMICS BASEC ON A P I C L R D I S APPLICATION 
Of THE FIRST LAW CF TH FR M(0 YNAM K. S ANP PHI NOMCLOG 1C AL HEAT ANL 
MASS TRANSFER lAWS WITH EMPIRICALLY rt-TFRM|NFC OOF F F I C 11 NT S . THF 
PRCGPAM IS USEFUL IN' STUDYING THE T H E O M C P Y N A M C PATHS OF PPFSSUR-
IZEk TRANSIENTS AND IS CONVENIENT TO USE AS A DESIGN TOOL. 
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349 TOODFF THE TCODEF PROGFAM CALCULATES 
T E M P E R A T U R E S AT THE CENTER PCINTS CF A T W O - D I M E N S I O N A L ARRAY IN 
X-Y, R - Z , OP R-THFTA G E O M E T R Y . THF MESH IN THIS ARRAY MAY BE 
V A R I A B L Y - S P A C E D . AVERAGED MATERIAL C O N S T A N T S APE LSED WHICH MAY 
PE SPATIAL AND T E M P E R A T U R E D E P E N D E N T . P R O V I S I O N IS MADE IN THE 
PPCGRAM FOR MATFRIAL PHASE C H A N G E S . C H A N N E L S FCP FORC E D FLOW 
COOLANT MAY PE INCLUDED AT FXTtRIOR P O U N D A R I E S . IN ADDITION TC 
THF TEMPERATURE A P P A Y , PRCGPAM O U T P U T INCLUDES SURFACE TEMPERA
TURES AND HEAT F L U X E S . 

3R2 RAPP RAPP C C M P U T E S THE RELA T I O N 
SHIP AMONG MASS FLOW, F R F S S U R E , ANP PIPING RESISTANCE (K-FACTOR) 
FCR HIO.H V E L C C I T Y FLCW OF A TW O - P H A S E M I X T U R E OF STEAM AND WATER. 
THE SOURCE FlUID MAY Pt S U P C O C L E P OR SATURATED WATER, SATURATED 
STEAM, OR A MIXTURE CF STEAM ANC W A T E R . THF CCWNSTKEAM PPFSSURE 
MUST EF BELOW THE S A T U k A T I C N PRESSURE OF THE SOUPCF E L U I D . SPECI
FIC APPLICAT I0E;S INCLLDt P P f S S U O I Z F P SURGF LINF PRESSURE DROP ANC 
PRESSURE C I S T R I B U T I C N DOWNSTREAM OF A RELIEF V A L V E . 

295 FLAC THE FLCW A N A L Y S I S CCDE FLAG 
C A L C U L A T F S THE ST F A u Y - S T A T E FLOW AND PRESSURE C I S T P I P U T I U N IN AN 
APPITRAPY N E T W O R K . THF P P C O R A M INCLUDES THC P O S S I F I L I T Y CF HEAT 
ADDITION ANP MASS ADDITION IN ANY PORTION OF THt N E T V C P K . 

296 WASP WASP USES A UNIQUE METHCD TP 
CUICKLY CALCULATF VARIOUS WATEP ANC STEAM PHYSICAL F F O P E R T I E S OVER 
AN FXTREMFIY WIDE R A N G E . 

4CE TAC20 TAC2P 15 C E S I G N F D TO TREAT 
T P A N S I F N T , T W O - D I M E N S I O N A L HEAT TRANSFFP P R O B L E M S . STEADY-STATE 
PROBLEMS ARE TR E A T E D PY C C N S I D F P I N C THE PROBLEM TO Pf A TRANSIENT, 
STARTING WITH AN ASSUMED T E M P E R A T U R E D I S T R I P U T I C N ANC PUNNING 
UNTIL ECUILIBPIUM C O N O I T I C N S ARE FS T ABL I SEiED. GFCMF T p I C ALl Y , 
RECTANGULAR ( X - Y ) , C Y I I N D P I C A L ( P , 7 ) , OR CIRCULAR (R,THETAI OOCk-
PINATFS MAY PE U S E D . 

414 TAC3P TAC3D IS P E S I G N f P TO TREAT 
TRANSIENT, T H R E E - D I M E N S I O N A L HEAT TRANSFER P R C R L E M S . STEADY-STATF 
PFCBLFMS ARF TREATED BY C C N S I D E R I N G THE PROBLEM fr pf A TRANSIENT, 
STARTING WITH AN ASSUMED TEMPFPATLIRE D I S T R I B U T I O N ANC RUNNING 
UNTIL E C U I L I P P I U M C O M I T I O N S ARE E S T A R L I S H E D . GF CM f T H C AL I Y, THI 
PkORLEM MAY BE DEFINED RY EITHER R E C T A N G U L A R (X,Y,Z) OP C V L I N D P I -
OAL (R,7,THETA) COl.RDINATf S. 
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424 GIJ81 GLUBl 
TRANSIENT OAUSCO BY TFE EXISTENCE CF A FUFL 
PFFECT DUPING AN INCREASE IN POWER. THE PC 
PUT IN AS AN APRITKAPY FUNCTICN OF TIME, CP 
A SFPIES OF IINEAP PAMPS TC A NEW STEADY-ST 
STEEPER SLOPES. ALL THE GtfMFTPY AND METAL 
QUANTITIES. WATER PRLFERTIfS ARF OPTAINEC 
ClAD AND FUFL THERMAL, STRESS, AND STRAIN C 
FORMED. THf OUTPUT O C N S I S T S OF INTERNAL PR 
FOR CASE 1, THE ClAD STRESS VERSUS TIMf IS 
THE NEW STEADY-STATE PCWtP WHICH JUST CAUSE 
PUT. 

SOLVES IHE WATtRLCGCING 
ELEMENT ClAODING 

WER IS EITHER - CASE 1, 
CASE 2, ASSUMEC TO BF 

ATE WITH STEEPER ANC 
PPCPfPTItS APE INPUT 

FROM INTERNAL T A P L F S . 
CMPUTATICNS ARF PER-
FSSURF ANC DEFECT FLCW. 
OUTPUT, ANL FOR CASE 2, 
S CLAD FAIIURE IS CUT-

440 OYNAM DYNAM PERFORMS A DYNAMIC ANA
LYSIS OF ONCE-THRCUGH BOILING FLOW OSCILLATIONS WITH STEAM SUPEP-
HFAT. THE MODEL DESCRIPING THE SLPEPHEAT REGIME (SINGLE-PHASE, 
VAPIARLE DENSITY FLUIC) ECR SUBCRITICAl P P E S S U R E OPERATION IS ALSC 
APPI ICABLF TO THE STUCY OF ONCE-THROUGH OPERATION LSING SUPFRCPI-
TICAL PPFSSLRE WATER. 

458 VELVET? VELVET2 SOLVES THE CCUPLEC 
HFAT TRANSFER FCUATIONS IN THE FUEL, GAP, CLADDING, ANO COOlANT 
ECR A TRIANGULAR-SPACED, CLOSE-PACKED FUEL RCC BLNCLF WITH LIQUID 
METAl COCLAfT. THE MCCEL INCLUDES TEMPERATURE-DEPENDENT MATERIAL 
PROPERTIES, TURBULENT VELOCITY DISTRIBUTION IN THE CCCLANT, ANC 
CCNTPIOUTIONS TO COOLANT HEAT TRANSFFP BY TURBULENT MIXING. 

473 CHIC-KIN CHIC-KIN TREATS FAST ANC 
INTFPMFDIATE REACTIVITY TRANSIENTS IN A WATER-COOLED HETtROGENEOUS 
NUCLEAR R E A C T O R . THE PROGRAM CALCULATES THE PCWER, TEMPERATURES, 
AND INTERNAL PRESSURE SURGES WHEN CCNTROL ROD MOTION, INLET TEM
PERATURE, INLET FLOW, AND SYSTEM PRESSURE ARE KNOWN FUNCTIONS OF 
TIMF. THE PEACTOR MOCEL CCNSIDFRED IS A SINGLE FASS WATER-COOLED 
CCRE REPRESENTED RY A SINGLE FUEL ELEMENT-COOL ANT PASSAGE SYSTEM 
WITH REACTIVITY FEEDBACK TC THE KINETICS E C U A T I O N S . 
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483 
PPOV 
CAL 
(2) 
CIFI 
LEVF 
WITH 
POWE 
TURF 
SING 
PFAC 
TION 
FUEL 

PEPP 
IDES A 
HEAT F 
DETERM 
to HEA 
L, (3) 
IN FUF 
R LEVE 
. (5) 
LE-PHA 
TCK CO 

AND 
PIN S 

METH 
LUX M 
INING 
T FLU 
DETF 

L CEN 
L . (4 
CALCU 
SE AN 
NOIT I 
(6) C 
PACER 

OD FOk 
ARGINS 
THf N 

X MARC 
R M I r, I N 
T E R L IN 
) E V A L 
LA T I N G 
0 TWO-
ONS AN 
ALCULA 
S. 

(1 ) FV 
FOP A 

UMPFp 0 

INS FRt 
G THE D 
E TEMFE 
LATING 
FRFSSU 

Pt-ASE F 
D A THE 
TING FR 

ALUAT 
F [XFD 
F FUE 
M BUR 
lAMET 
RATUR 
THE S 
PE DR 
ICW F 
Ofif TI 
HSSUR 

T 
INC F 
PFAC 

L F IN 
NCUT 
rp CE 
E LIM 
INTER 
OP AN 
OC. FU 
C4L H 
E ORO 

H F PEP 
UEl TF 
TOR GO 
S PECU 
AT A G 
A FUE 

ITS AT 
INC EF 
C COCL 
EL opF 
OT PIN 
P ACRO 

P COMPLT 
M P F P A T E J P 

RE AND E 
IRED TC 
IVEN REA 
L PIN TC 
A SFECI 

FECT ON 
ANT FRCP 
R A T I N G t 
HOT CHA 

SS StVCP 

EP CODE 
ES ANP OPITI-
LFl DESIGN, 
MAINTAIN SRF-
CTOP POWER 
DESIGN 

FIED REACTOR 
FUEL TEMPERA-
EPTIES FOR 
T AVEPAGF 
NNEL GCNCI-
AL TYPES OF 

487 STEAM-67 STEAM-67 IS A SET UF ROUTINES 
FOP CALCUlATING THF PPCPtPTIfS CE STEA" AND WATER ACCORDING TO THE 
ASME STEAM T A B L E S , 1967, WHICH HAVE BEEN MCDIFIEO IN ACCCRDANOE 
WITH THE ASME PAPER (REFERENCE 2 ) . M O D I F I C A T I O N S WEPE MACt TO 
IMPPCVF PROGRAM PUNNING TIME AS WELL AS TC CORRECT SCME EXISTING 
PRCGRAM E R R O R S . CUPRfOTICNS WERE ALSC MADE TC PCLTINFS FOR THE 
LIOUID REGICN TO IMPPCVt ACCURACY ON THF IBM36.' C O M F L T F R . 

517 HEATING2 HFATING3 IS DESIGNED TO SCLVF; 
STEADY-STATE AND/CR TRANSIENT HEAT CCNDUOTICN PRCCIEMS IN ONE-, 
TWO-, OR THPEF-OIMENSIONAL CARTESIAN OR CYLINOPICAL C O O P C I N A T E S . 
THERMAL C O N C U C T I V I T Y , DENSITY, AND SPECIFIC HtAT MAY PF CEPENCENT 
ON TEMPERATURE. HtAT GENERATION RATES MAY BE CEPENCENT CN POSI
TION AND TIME, 4NC THE BCIUNDARY TEMPERATURES MAY BE T I M E - C EPCND-
FNT . THE BCUNDAkY C O N C I T I O N S MAY BE FIXEC TEMPEPATLFfS CP ANY 
COMBINATION CE CONSTANT HFAT FLUX, F C R C E P C O N V E C T I O N , NATURAL CPN-
VECTION, AND RADIATION. THEY CAN BE FROM S U R F A C E - T C - B O U N C A P Y , 
SUPFACE-TO-SUPFACF, CR S U P F A C E - T C - S U R H A G E PIUS C C N O U C T I O N . THE 
MESH SPACING CAN Bf VAPIAPlt ALONG EACH A X I S . 

525 OPTHIS/ORTHAT CPTHIS AND CRTHAT ARE DE
SIGNED TO SCLVE STEADY-STATE AND TRANSIENT HFAT CONDLCTICN PRCB
L E M S , RESPECTIVELY, IN TWO-DIMENSIONAL G E C M E T R I F S . EITHER CARTF-
SIAN (X-Y) OP CYLINDRICAL (P-Z, R - T H E T A ) COORDINATE SYSTFMS MAY BE 
U S F D . THERMAL P R O P E R T I E S , HEAT GENERATION RATES, AND BOUNDARY 
CONDITIONS MAY BF FUNCTIONS OF POSITION, TIME, OP T E M P E R A T U R E . 

545 BFTTY BETTY DESCRIBES SPATIAL AND 
TEMPORAL CONCFNTRATICN BEHAVIOR OF A SUSPENSION IN A PIPE, AS A 
PFSULT OF DEPOSITION AND EROSION OF THE P A R T I C L E S . 
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551 MOXY/MODl MOXY COMPUTES HEAT TRANSFER 
IN A BOILING WATEP REACTOR FUFL ELEMENT. CCNOUCTION, CCNVECTICN, 
AND PADIATICN MOPES CF HEAT TPANSFFP ARE CCNSICEPEC, AS WELL AS 
HFAT AODITICN EY METAl-WATER REACTION. CCNVECTICN HEAT TRANSFER 
COEFFICIENTS ARF INPUT AS TABULAR FUNCTIONS CF TIME. 

552 PWR-PFM FWR-PFM GENERATES BGPATION-
DILUTION TABLFS USED BY THE REACTCP CPERATOR OF A PWP. THE COM
PUTER PRINTEC TABLES PLOT INITIAL ANC FINAL REACTOR COOLANT SYSTEM 
BORON! CCNrENTRATICN IN UNITS OF PPM BORON AGAINST THf GALLONS OF 
MAKEUP WATER AND BORIC ACID SOLUTICN REQUIRED TO OBTAIN THE 
DFSIREO PPM CHANGE. THESE TABLFS REPLACE NOMOGRAPHS NORMALLY 
RtQUIREP FCP BORATION ANP CILUTION OPERATIONS. 

560 HYMAS HYMAS GENERATES THE 
HYDRODYNAMIC MASS MATRIX PER UNIT DEPTH ASSOCIATED WITH A 
MUITI-MASS SYSTEM IMMfPSEC IN 4 tICU10 ENVIRONMENT. IT IS 
ASSUMED THAT THE LIOUID ENVIRONMENT MAY BF REPRESENTED BY A SERIFS 
OF FLOW-CHANNELS ANO N C O F S . FLOW-CHANNELS ARE INTPOCUCED IN THE 
REGION BETWEEN SURFACES OF N E I G H P C P I N G SCI IDS, AND NODES ARE USEC 
TC CONNECT TWC OP MURE F L O W - C H A N N E L S . ALSC, IT IS ASSUMED THAT 
THE SOLID PODIES UNDERGO U M C IPFCTI ONAL MCTION, THAT POTENTIAL 
FLCW THEORY IS APPLICABLE, THAT THt WIDTH OF A FLCW-CHANNCL IS 
SMALL COMPARED WITH THE LENGTH SO THERE IS NO PRESSURE DROP ACROSS 
THF ELOW-OHANNEL, ANC THAT NICAL VOLUME IS SMALL CCMFAPEC WITH 
F L O W - C H A N N E L yClW^i. 

580 ASTEM ASTfM IS A MCCLLAR SET CF 
FORTPAN IV SLBROUTINES TO EVALUATE THf GIPBS, HEIMHCITZ, ANC 
SATURATION I INE F U N C T K N S AS OUBLISHED BY THE AMERICAN SOCIETY OF 
MECHANICAl ENGINEERS ( 1 9 6 7 ) . ANY THFRMCPYN4MIC QUANTITY INCLUDING 
PfRIVATIVE PROPERTIES CAN BE 0HT4INEC FROM THFSE PCLTINtS PY A 
USEF-SUPPllED MAIN PROGRAM. 

586 PLENUM 
CYLINPRICAL PEACTOR CCCLANT INLET 
POTENTIAL FlCW T H F C R Y . 

HULK FLOW DISTRIBUTION IN 
PLENUM IS CALOLLATFC USING 

616 HAFMAT HAFMAT WAS DEVFLOPEL FCR THF 
CALCULATION OF THE STfADY-STATE DISTRIBUTICN Of FLOW TL All PATHS 
OF ANY GIVEN FLOW SYSTEM WHEN THt FIOW G C O M E T F Y AND HtAT ADDITION 
APE SPFOIEIEr; FOP EVFPY FLCW PATH ANP THE SYSTEM pfLNPARY CONDI
TIONS ARE D F F I N t r . THE SYSTEM IS CONSIOERF.O AS A NETWORK CF FLOW 
PATHS OP P I F f S . 
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618 GAPCCN-THFRMAL1 THE GAPCON-THFRMAL1 PROGRAM 
PFOVIOES A METHOD FOR CALCLLATING THE GAP CONDUCTANCE IN CXIOt 
FUEL PINS. FUFL ANC CLADDING T E M P E R A T U R E S , ANP INTERNAL FRESSLRES ] 
APE CALCULATED AS A FUNCTICN OF BURNUP FRCM INPUT COCLANT CCNDI- I 
TIONS, POWFP SHAPES, ANO PCD G E O M E T R I E S . ' 

629 OPRIBLE OPRIBLE IS A GROUP OF 
PFOGPAMS USED TO PRFCICT FLOW AND TEMPERATURE CISTPIPUTIUN FCR 
STEADY SINGLE-PHASE FLCW THROUGH BUNDLES CF HEATED RCOS SEPARATED 
BY HELICAL WIRF-WRAP S P A C E R S . ANY COMBINATION CF FLCW SUBCHANNELS 
CAN BE BLOCKED AT THE INLET. TURHUIFNT INTERACTION, SWEEPING 
CROSS FLOW DUE TO THE WIPE WRAP, AND TRANSVERSE THtRMAt CCNCUCTICN 
ARF CONSICEPEO. THE ELEVEN OPRIBLE PROGRAMS IN THE FACKAGE APE 
FOP THREE DUCT C O N F I G U P A T I C N S OF iq-RCD BUNDLES, AND ECR 3 7 - , S1-, 
AND 217-ROO BUNDLES IN HEXAGONAL D U C T S . IN THREE VEPSIONS, PER
IODIC CHANNEL AREA VARIATIONS OUF TO THE WIPE WRAPS MOVING THROUGH 
CHANNELS AND THE POSSIBILITY OF THE ROC PUN'OLE FORMING A HtllX IE 
THE DUCT APF C O N S I D E F t D . 

636 6KILEk 6KIIER WAS DEVELOPED ECR PRE
DICTIVE AND POST-TEST ANALYSES OE CCRE HFAT TPANSFFP CURING A 
LCSS-OF-CCOI. ANT ACCICENT pop A GENERAL ELECTRIC EWF/t TYPE NUCLEAR 
REACTOR PLANT. 
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''P FUGUE THE FUGUE PRCCRAM C O M P U T E S 
STEAPY-STATf WALL ANC BULK flUIP T E M P E R A T U R E , VOID F F A C T I C N , AND 
LOCAL ^FESSUOF j N) LI CL 10-0001 EO CLOSED CHANNFLS IN WHICH THF HEAT
ING PATE IS S P E C I F I E C . THE PEQUIPFD R E L A T I O N S H I P S ARE EXPRESSED 
IN G F N F P A L , N O N - D I M E N S I O N A L FORM ANC COMBINED IN AN INTEKNAILY 
C C N S I S T f N T MANNFR TO ALLOW PREDICTIONS FOP A VARIETY OF C C C L A N T S 
AND SPECIFIfD CPEPATINC C C N C I T I C N S . 

f' S0R3 S0R3 IS USFC FOP THf ANALYSIS 
or SYMMtTPICALLY LOADfC SHELLS OF R E V O L U T I O N . THE PROGRAM COM
PUTES S T R E S S E S , STRAINS. FORCES AND CEFLECTICNS FROCI'CtD BY THER
MAL AND MECHANICAL L C A C S . NOR«AL AND TRANSVERSE SHEAR STRESSES 
AID WALl T H I C K N E S S C H A N G F S ARE TAKEN INTO A C C C U N T . THE PROGRAM IS 
3ASED CN C O N S T I T U T I V E FOUATICNS WHICH PFTAIN TERMS THROUGH THE 
SECOND ORDER j^ THt PATIO OF THE THICKNESS TC THf lOCAL RAC I I CF 
O U R V A T U P E . THFSF FEATURES MAKE THE FPCGPAM APPLICABLE TC SHFLL 
STRUCTURES WITH MCOtPATELY LARGE THICKNESS TO R A C K ? R A T I O S . 

109 4 P E S T P A I N T PIPE STRESS CODE THIS PROGRAM EVALUATES A FCUH 
PtSTPAINT PIPING SYSTEM DESIGNED FOR HIGH TEMFFRATUFE O P E R A T I O N . 

112 CROCK CROOK SELECTS THE MINIMUM 
WEIGHT DESIGN FOR A SPACE ROWER PLANT IN WHICH THE W«STE CYCLE 
HFAT IS RADIATED CIRtCTLY TO SPACE FPCM THE C C N C E N S E P . IT 
ACCOUNTS FOP HFAT TRANSFER, FlUID FLOW, METEORCID FFCTFCTION, ANC 
THE CFOMFTRIC PROPERTIES OF A RAC IATOR-CONOENSER. 

114 SHOCK SHOCK SELECTS THE MINIMUM 
WEIGHT DESIGN FOR A H E A T - R E J E C T I O N SYSTEM FOR A SPACE POWEP PLANT 
IN WHICH THE SENSIBLE HtAT LOST FPOM A SINGLF-PHASE FLUID IS RADI
ATED TO S P A C E . IT ACCOUNTS FOR HEAT TRANSFER, FLUIC FLOW, METE
ORCID P R O T E C T I O N AND PAOIATCP G E O M E T R Y . 

187 C E N T P I F U G A L PUMF IMPELLER DESI THIS SYSTEM HAS BEEN 
DEVELOPED FOR THE DESIGN ANC DEVELOPMENT CF HIGH SPEED T U R P O -
MACHINFPY FCR PUMPING HIGH TEMPERATURE LIOUID M E T A L S . AFTER 
INITIALING THE ANALYSIS ANC CESIGN EFFORT BY ESTABLISHING 
THF PUMP C O N D I T I O N S OF SEOVICE THE CCDES APE USEC TO DEFINE THE 
PUMP IMPELLER C E S I G N . IN ALL PRCGRAMS, REAL FLUID EFFECTS ARE 
NOT C O N S I D E R E D . THE MACHINING CODE PRODUCES A PAPFR TAPE FOR 
USF IN THE ACTUAL FABRICATION OF THF IMPELLER. 
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19v W C P F X P R T , W E I G H ! O P T I M I Z A T I O N THF PURPCSE OE THE CCCE IS TC 
CHOOSE THt LIGHTEST REACTOR R E S U L T I N G FROM All RCSSIFIE fCM-
BINATICNS OVER T H F H A N C C CF REACTOR INOEPFNOtNT V A P T A R L E S 
S P F C I F I E O . THE E N G I N F F R T N G C A L C U L A T I C N S FOR EACH PEACTOP DESIGN 
APE BASFO ON A L I O U I C - C O f H E O C Y L I N D R I C A L REACTOR HAVING PIN-TYPE 
FUFL E L E M F N T S . REACTOR CONTROL IS A S S U M E D TC BE E F F E C T E D BY 
MCVABLE SIDE R E F L E C T O R S S U R R O U N D I N G THF C O R E . NECESSARY PHYSICS 
OATA IS INPl;T IN THL FORM oE S E C C N C - D E G R F E E C U A T I O N S AS A FUNCTION 
OF THE INDEPENDENT V 4 F I A E L E S . 

237 GAZELLES Q F T E K M I N A T I E N OF GAS-GOCLED 
FAST REACTOR CORE P k C F C R T I C N S P E C U I R E D TC SATISFY SPECIFIFD DESIGN 
C C N S T P A I N T S AND C O M P U T A T I C N OF R E S U L T I N G PERFCPMANCE CHARACTtP-
I STICS. 

233 CORF THE 
TION DESIGNED RY THE CCRE PROGRAM C C N S I S 
ELEMENTS APPANGED ON AN E Q U I L A T E R A L PITC 
AND EXTERNAL C O O L I N G . THE FUEL E L E M f N T 
CENTRIC C^APHITE R I N G S , AN INTERNAL GCOl 
THE COOLANT CHANNEL IS FORMFC BY THf SPI 
R I N G . THE FUEL IS C O N T A I N E D IN THF MIDC 
WILL OETFRMINE THE NUMBER CF FUCL ELEMEN 
AND LENGTH P E C U I R E D TC SATISFY A GIVEN C 
IT ALSO ADJUSTS THE PITCH S P A C I N G pEQuIR 
PFESSURE CPCP AS WELL AS PROVIDING A SPF 
R A T E . 

PFACTCP CORE CUNFIGURA-
TS OF CYl INDRIOAL FUEL 
H SPACINC WITH INTERNAL 
IS CCMPCSEC CE THPEE CCN-
ANT C H A N N E L , AND A SPINE. 
NE AND INNER GkAPHITD 
LE C A P H I T f P I N G . CCRE 
TS OH A S P E C I F I E D CIAMfTtR 
ENTRAL FLEL TFMPORATURt. 
Ef TC PRfOLCE A DESIRED 
CIFIED INTERNAL COOL INC 

244 CYCIOPSI O Y C L O P S l IS A PROGRAM FOP THE 
ANALYSIS OF THERMODYNAMIC S Y S T E M S . IT IS A GENERAL PURPOSE 
PPOGPAM THAT PERFORMS A HEAT AND MASS BALANCE FOR THFPMODYNAMIC 
SYSTFMS C C M P C S E D CF P U M P S , T U R B I N E S , S F P 4 P A T 0 R S , HtAT EXCHANGERS. 
O O M P R F S S O P S AND FLOW THROTTLING D E V I C E S . THESE C O M P O N E N T S MAY RF 
C O N N E C T E D IN ANY CESIFEO W A Y . THE THERMODYNAMIC F L U I D S THAT MAY 
BE USED ARF WATER, AIR, N I T R C G t N , ANC P A P A - H Y C F C G F N . 

2 5 ; SAFE-POPS S A F F - P C R S N U M t P I C A L L Y OETEP
MINES THE STRESS AND STRAIN D I S T R I B U T I O N WITHIN EITHFP HOMOGENEOUS 
OP H F T E P O G E N F O U S T H I C K - W A L L E D B O D I E S CF R E V O L U T I O N . IT IS 
DESIGNED FOP THE ANALYSIS CF M U L T I - M A T E R I A L A X I S Y M R E T F I C CCMFGSITE 
STRUCTURES SUCH AS R E I N E O P C E D AND/OO P P E S T R E S S E P CONCRETE VESSELS. 
D E F O R M A T I O N S MUST Bt WITHIN THF ELASTIC LIMIT CF THE M A T E R I A L S 
C O N S I C E F E D AND ONLY BCCIES OF R E V O L U T I O N S U B J E C T E D TO AXISYMMETRIC 
LOADING CAN EE TREATED . 
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251 SAFE-AXISYM SAFE-AXISVM IS A PROGRAM FOR 
THE ANAIYSIS OF MULT I-MATER IAL AXISYMMETRIC COMPOSITE STRUCTURES. 
IT IS DESIGNED FOR THE ANALYSIS OF HETEROGENEOUS STRICTURES SUCH 
AS PEINFORCEC ANO/OR PPESTRESSEO CCNCRETE VESSELS. THE STRUCTURE 
IS ASSUMED TC BE LINEARLY ELASTIC, AND CNLY BODIES OF REVCLUTICN 
SUBJECTFO TC AXISYMMETRIC LOADING CAN BE TREATED. 

252 SAFE-PLANE SAFE-PLANE IS APPLIED TC TWO-
DIMENSICNAI STRUCTURES OF ARBITRARY GECMETRY UNDER IN-PLANE LOADS. 
EITHER PLANE STRESS OK PLANE STRAIN CCNOITIONS MAY EE IMPCSEC. 
MECHANICAL AND/OR THERMAL LCACS ARE PERMITTED. 

253 SAFE-SHFIL SAFE-SHELL IS LSED TC CESIGN 
AND ANALYZE AXISYMMETRIC THIN SHELL STRUCTURES OF AREITRARY 
GENERATRICES UNDER AXISYMMETRIC MECHANICAL AND/OR THERMAL LOADING 
CONDITIONS. THE INTERSFCTICN OF TWO OR MORE SHELLS CAN BE 
TREATED. 

266 CYGRO? CYGRC2 IS USEC TO DETERMINE 
STRESSES ANO STRAINS DURING STEADY-STATE AND TRANSIENT PCWER 
OPERATION OF AN OXIDE-FUELED, METAL CLAC RCD-TYPE FUEL ELEMENT IN 
A PRESSURIZED ENVIRONMENT. MAJOR LOADING CONDITIONS INCLUCE FLEL 
SWELLING, FISSION GAS AND COOLANT PRESSURE, CLAD GROWTH ANC DIF
FERENTIAL THERMAL EXPANSICN. THE APPLICATION FOR WHICH THE PRC
GRAM HAS PFFN DEVELOPED IS ZIRCAIOY TUBES CONTAINING BULK CXIOE 
FUFL. AXIAL AND AZIMUTHAL SYMMETRY CF TEMPERATURE AND STRESSES IS 
ASSUMED. 

2^2 SEAISHELL2 (MOllO) THE SEALSHELL2 FRCGRAM DETER
MINES STRESSES, STRAINS, DEFLECTIONS, ANO PFACTICNS IN A THICK 
SHELL OF REVOLUTICN WITH AXISYMMETRIC LOADING. THE LOADING OCN
SISTS OF A TEMPERATURE P I STR I RUT ION, INSIDE AND OUTSIDE PRESSURE 
DISTRIBUTIONS, AND 0 IPCUMFFPENT IAl FORCES AND MOMENTS APPLIED TC 
THF MIDDLE SURFACE. THE SHELL IS 1 INEAR-ELASTIC WIIH TENSILE, 
BINDING, AND SHFAR STRAINS. 

283 M0552 M0552 SCLVES TFt TRANSIENT 
RESPONSE PROBLEM CH LINEAR ELASTIC, LUMPFC-MASS SYSTEMS SUBJECTfn 
TC 4 UNIDIRECTIONAL FOUNDATION TRANSIENT THAT CAN BE EITHER A 
VELOCITY OR ACCELERATION TFANSIENT. NORMAL MCDF THEORY IS USEC 
ANC THE INPUT TO THE PROGRAM CONSISTS OF THE MODE SHAPES, FREOUEN-
GIFS, ANO FOUNDATION TRANSIENT. ELEMENT EFFECTS AFE ALSO EVALU
ATED AS A FUNCTION UF TIME. MODAL DAMPING CCEFFICIENTS MAY BE 
SPECIFIED. 
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300 SAFE-CREEP SAFE-CREEP PEPFOPMS A VISCO-
ELASTIC ANALYSIS OF PLANE OP AXISYMMETRIC COMPOSITE CONCRETE 
STRUCTURES WITH A G E - AND TEMPERATURE-DEPENDENT CREEP DATA. 

315 WIREX WIREX PRODUCES WIRING LISTS 
CONTAINING ALL THE INFORMATION NORMALLY FOUND CN DETAILED WIRING 
DRAWINGS. THESE LISTS ARE PRESENTED TO THE ELECTRICIANS AS A JOB 
BOOK CONTAINING INFORMATION IN THE ORDER IN WHICH IT IS RECUIRED 
FOR LOGICAL PROCEDURE THRCUGH A WIRING JCP. WIREX LISTS WERE USED 
EXTENSIVELY DURING INSTALLATICN FOR THE UHTREX PROJECT. 

329 M0457(PIPE) PIPE PERFORMS AN ELASTIC 
STRESS ANALYSIS OF A 3-D I MENS IONAL PIPING STRUCTLRE WITH THERMAL 
STRESSES, RECUNOANT LOOPS, ANC CCNfENTRATEO LOADS. 

332 SAFE-3C SAFE-3D IS A FINITE-ELEMENT 
PROGRAM FCR THE THREE-DIMENSIONAL CLASTIC ANALYSIS OF HETEROGENE
OUS COMPOSITE STRUCTURES. THE PROGRAM USES THE FOLLOWING TYPES OF 
FINITE ELEMENTS - (1) TETRAHEDRAL ELEMENTS TC REPRESENT THE CON
TINUUM, (2) TRIANGULAR PLANE STRESS MEMBRANE ELEMENTS TO REPRESENT 
INNER LINER OR OUTER CASE, ANC 13) UNIAXIAL TENSION-COMPRESSION 
ELEMFNTS TO REPRESENT INTERNAL REINFORCEMENT. THE STRUCTURE CAN 
RF OF ARBITRARY GEOMETRY AND HAVE ANY DISTRIBUTION OF MATERIAL 
PRCPFPTIES, TEMPERATURES, SURFACE LOADINGS, AND BOUNCARY CCNOI-
TICNS. 

237 STEM STEM CALCULATES AND PUNCHES 
OLT PARTIALLY-COUPLED MASS, STIFFNESS ANC INTERNAL LEAD FUNCTION 
MATRICES FCP A STRUCTURAL SYSTEM CF BEAMS HAVING PRISMATIC SEG
MENTS. SHEAR DEFORMATION AND ROTATIONAL INERTIA APE INCLUCEC IN 
THE CALCULATICNS. 

344 GEM CEM IS INTENDED PRIMARILY TC 
PERFORM VIBRATION STUCIcS WITH THE CAPABILITY OF GENERATING INPUT 
FOR THE VFP (VIBRATION EIGENVALUE PRCBLEM) ROUTINE AND PERFORMING 
ADDITIONAL OPERATIONS ON THF OUTPUT FROM THE SHC (SHOCK) SEGMENT. 
GIVEN 4 SYSTEM OF MASSES AND SPRINGS, THE VEP ROUTINE COMPUTES THE 
NATURAL FPFOUENOIES CE THE VIBRATING SYSTEM AS WELL AS THE MODE 
SHAPES FOP EACH FREQUENCY. GIVEN THF MODE SHAPES, FKEOUENCIES, 
AND MASSES CF A VIBRATING SYSTEM, THE SHC RCUTINE WILL COMPUTE THf 
DEFLECTIONS AND FORCES AT THE MASS PCINTS. 



1299 

I. OfFOPMATION AND STRESS DISTRIBUTION COMPUTATIONS, 
STRUCTURAL ANALYSIS, ANC ENGINEERING CESIGN STLOIES 

t^lT} 

353 SWELL2 
VIDE THt FUF 
MIZATIIN STU 
AXIAL TEMPER 
THAN THF EFF 
TC RELEASE I 
SUPF OF ALL 
RETAINED FOR 
EACH AXIAL P 
SURE EXERTED 
PRESSURES IS 
OlADDING DAM 
WHFN ITS CUM 
DAMAGE COMPl 
GROWTH DUE T 
STRAIN DUE T 
CULATIONS TH 
ABNORMAL OPF 
THEY COULD N 
AT THAT TIME 

L-ELEMENT 
DIES. TH 
ATURFS IN 
ECTIVE-Fl 
TS FISSIC 
PLENUM GA 

A WHILE 
CSITION T 
BY RETAI 
CONSIDER 

AGE IS CC 
ULATIVE C 
NENTS ARE 
0 THERMAL 
0 INFXORA 
E FUEL EL 
RATION (0 
CT PRODUC 

I IFE 
F PRO 
A FU 

SSION 
N GAS 
S IS 
IN TH 
HE PL 
NED F 
to TO 
NOERN 
AMAGE 

PR IM 
OYCL 

BLE F 
EMFNT 
VEPPC 
E ENC 

TIME DA 
GRAM CO 
EL ELEM 
GAS-RE 
IMMEDI 

CALCULA 
E COLOE 
ENUM PP 
ISSION 
BE THE 

ED. TH 
EQUALS 

APY CPE 
ING, FA 
LEI SWF 
IS SUB 

WtR, FL 
UGH AOD 

SWELL2 
TA REOUIRF 
MMFNCFS BY 
ENT. THE 
LEASE-TEMP 
ATELY TC A 
TED. THE 
P FUEL IS 
ESSURE IS 
GAS, ANO T 

EFFECTIVE 
E CLADDING 
UNITY AT 

EP, SECONO 
TIGUE DUE 
LLING. AT 
JECTED TO 
CW OCASTDC 
ITICNAL CA 

WAS C 
D FCP 
CALCU 

FUEL W 
FRATUR 
PLENU 

PRESSL 
ALSC C 
COMPAR 
HE LAP 
PRESS 
IS AS 

ANY A> 
ARY CP 
TO THE 
EACH 

SEVFRA 
WN, ET 
MAGE T 

EVFLCPEC 
POWER PLA 
lATING RA 
HIGH IS H 
E IS CONS 
M, AND TH 
RE OF THE 
ALOLLATEC 
EC WITH T 
GFR OF TH 
URE AS FA 
SUMED TO 
lAL POSIT 
CEP, PATO 
RMAL OYCL 
STEP OF T 
L CCNDITI 
C.) TO FN 
0 CAUSE F 

TC PRO-
NT CPTI-
DIAL AND 
OTTER 
IDEREO 
£ PRES-
GAS 

AT 
HE PRES-
E TWO 
P AS 
FAIL 
ION. 
HFTING 
ING, AND 
HF GAL
ONS OF 
SURE 
AILURE 

357 SUPCRAN SUPCRAN SOLVES FCP STEADY-
STATE DEFORMATION AND STRENGTH CHARACTERISTICS CF A NUCLEAR REAC
TCR CCRE SUPPORT STRUCTURE. THIS STRUCTURE IS ASSUMED TO BE MACF 
OF TWC CIRCULAR PLATES WHICH ARE LOCATED ABOVE EACH CTHFR ANO ARF 
INTERCONNECTED PERPENCICULAPLY WITH CONCENTRIC ROWS OF TUBULAR 
MEMBERS. THE GEOMETRY OF THE STRUCTURE AND ITS LOACING (TRANS
VERSE PRESSURE AND INTERNAL TEMPEPATURE GRADIFNTS) APE ALL CF 
AXISYMMETRIOAL NATURE. 

365 B0W2 B0M2 IS USED TC CALCULATE 
DEFLECTIONS OF CLCSELY-SPACED PARALLEL BEAMS, EACH WITH LIMITEC-
PIVOT SUPPORT AT CNE END, POSSIBLE BEAM INTERACTIONS AT THE OTHER 
END AND AT ONE INTERMEDIATE PCSITICN, ASSUMING AN ARBITRARY TEM
PERATURE DISTRIBUTION. 

378 TUBE TUBE SOLVES FCR THE STRESSES 
OUF TO PRESSURE ANO TEMPERATURE IN A U-TUBE TYPE HEAT EXCHANGER. 
SPECIFICALLY, IT HANDLES A CONFIGURATION CONSISTING CF A SPHERICAL 
HFAD, PRIMARY TRANSITICN CYLINDER, AND SFCCNDARY CYLINDER. THE 
TRANSITION CYLINDERS MAY BE CONICAL AND TAPERED IN THICKNESS, BUT 
THF REMAINING SHELLS ARE CF UNIFORM THICKNESS. THE SPHERICAL 
HEAD ANO THE TRANSITICN CYLINDERS MAY BE CMITTED FPCM A PRCBLEM. 

379 SAFE-2D SAFE-2D PERFORMS THE ELASTIC 
STRESS ANALYSIS OF GENERAL AXISYMMETRIC, PLANE, ANC COMBINED AXI
SYMMETRIC ANC PLANE COMPOSITE STRUCTURES. 
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283 M0266 M0266 COMPUTES THE DYNAMIC 
SHOOK FORCES AND MODAl FREQUENCIES ACTING CN A LUMPFC MASS, LINEAR 
FIASTIC MODEL CF A STRUCTURE SUBJECTEC TO SHOCK SPECTRUM INPUTS. 
THF MODEL EMPLCYFD IS A COLLFCTICN OF LUMPED MASSES CONNECTED BY 
WEIGHTLESS FLEXIBLE ELEMENTS. IF THF ORIGINAL STRLCTURE IS NOT 
STATICALLY DETERMINATE, REDUNDANT FORCES MUST BE INTRODUCEC TC 
ENSURE A PRIMARY STRUCTURE THAT IS. 

391 SCRSDB SCRSDB WAS WRITTEN TO CALCU
LATE THE STRESS INTENSITIES AND FATIGUE USAGE FACTORS FOR PRES
SURE VESSELS (STRUCTURAL MEMBERS) IN ACCCROANCE WITH THE ASME 
GOOF, NUOLFAR VESSELS, SFCTICN 3. THE INPUT REQLIPES THE BASIC 
MEMBRANE ANP BENDING STPESSFS GENERATED BY THE SCR2 COOE (ACC 
ABSTRACT 80) OR ANY ADAPTABLE SHELL PROGRAM. THt CLTPUT INCLUDES 
STRESS DIFFERENCES, STRESS INTENSITIES, AND FATIGUE USAGE FACTORS. 

402 SAB0R4 SABCR4 IS A DISCRETE ELEMENT 
DISPLACEMENT PROGRAM FOR THE LINEAR-ELASTIC, STATIC, LOAD-DEFLEC
TION ANALYSIS OF MERIDIONALIY-CURVFD, VARIABLF-THICKNCSS, 
BRANCHED, THIN SHELLS OF REVOLUTICN WHICH MAY BE SLEJECTEC TC OON-
CENTRATEO OR OISTRIBUTEO EXTERNAL L040ING ANO TO ISOTHERMAL OR 
NONUNIFORM TEMPERATURE CONDITIONS. THF PRCGRAM CONSISTS OF FIVE 
PRIMARY SUBPROGRAMS - H4L4, MELT4, IANCE4, MAINS4, AND SUMPL0T4. 
THPEE OF THFSE (HAL4, MELT4, AND LANCE4) PROCESS EXTERNAL-MECHANI-
GAL-LOAD CR THFRMAL-LCAD DATA TO DETERMINE THE GENERALIZED NODAL 
FORCES FOP EACH DISCRETE ELEMENT. MAINS4 COMPUTES THE DISCRETE-
ELEMENT STIFFNESS ANC MASS MATRICES AND FORMS THESE MATRICES FOR 
THE ASSEMBLED STRUCTURE. SLMFL0T4 CALCULATES THE CTHER QUANTITIES 
OF INTEREST, SUMS CONTRIBUTIONS FROM VARIOUS LCADING HARMONICS, 
AND PREPARES RESULTS FOR CALCOMP PLOTTING. 

404 FINFL FINEL IS A COILFOTION OF 3 
PROGRAMS FOP THF CALCULATICN CF THF ELASTIC AND FLASTIC BEHAVICR 
OF STRUCTURES. THE STRUCTURES ARF PUILT UP FROM PLATES ANC BARS, 
WHICH CAN BF APRANGEC IN EITHER 2-DIMENSICNAL OR 3-DIMENSICNAL 
ASSEMBLIES. THE PLATES CAN BE IN PLANE STRESS CR PLANE STRAIN. 
FINEL2 HANDLES 2-D STPLCTURES ONLY. FINEL3 CAN HANCIE BOTH 2- AND 
3-D STRUCTURES, BUT IS SLOWER. 

412 MANEl THE MANEl PRCGRAM FINDS THE 
MAGNETIC FLUX IN EACH BRANCH CF A MAGNETIC NETWORK CONSISTING OF A 
NUMBER CF BRANCHES OF IRON AND AIR. THE PROBLEM IS ONE STEP IN 
THF DESIGN CF SLOW SPEED RELUCTANCE MOTCRS IN WHICH THE MAGNETIC 
FLUX IS DETERMINED IN ALL COMFCNENT PARTS FOR A POSITION OF THE 
ROTOR WITH RESPECT TC THE STATOR. 
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449 CYGR03 CYGRC3 IS AN EXTENSIVE MCCI-
FICATION OF CYGROl AND CYGR02 (ACC ABSTRACT 2 6 6 ) . BASICALLY THE 
PROGRAM CALCULATES TEMPERATURES, DEFORMATION, ANC STRESSES IN 
ClADDFO FUEL RODS AS A FUNCTION OF A HISTORY CF POWER AND COCLANT 
CCNOITIONS. AXIAL AND CIRCUMFERENTIAL UNIFORMITY AFE ASSUMED. 
BUBBLE GROWTH AND MIGRATION ARE INCLUDED. THE MAIN CHANGES FROM 
CYGPOl ANO 0YGRC2 ARE IN THE AREA CF VOID MIGRATION, FUEL CRACK
ING, CLAD COLLAPSE, REPRESENTATION CF IN-PILE CREEP ANC CLAC 
ANISOTROPY. 

451 SAFF-CRACK SAFE-CRACK PEPFCRMS A VISCO-
ELASTIC ANALYSIS OF PLANE AND AXISYMMETRIC COMPOSITE CONCRETE 
STRUCTURES SUBJECTED TC TRANSIENT TEMPERATURE ANC MECHAMOAL LCAC-
INGS. THF SPECIFIC CREEP OF CONCRETE AS AN AGE ANO TEMPERATURE 
DEPENDENT FUNCTION, ANC CONCRETE FAILURE UNDER COMBINED STRESSES 
ARE CONSIDERED. PARTICULAR EMPHASIS IS PLACED CN THF CRACKING 
ANALYSIS IN CCNCRETF STRUCTURES AND THE NONLINEAR CFFFNDtNCE OF 
CREEP PROPERTY ON TRANSIENT TEMPERATURE. 

452 SHELL5 SHFLL5 PERFORMS AN ELASTIC 
STRESS ANALYSIS OF SMOOTHLY CURVED, ARBITRARILY SHAPED, THPEt-
DIMENSIONAL THIN SHELLS WITH ANY DESIRED DISTRIBUTIONS OF MATEPIAL 
PROPERTIES, BOUNDARY CONSTRAINTS, AND MECHANICAL, THERMAI, AND 
niSPLACFMENT LOADING CONDITIONS. 

46>. LIFEl 
THE IN-PILE PE 
ASSUMING AXIAL 
COMBINES MODEL 
TUFNTS, FUEl S 
FISSION GAS RF 
DUE TO VOID NU 
THF CODE TC CO 
OF THE FUEL El 
POWEP CYCLING. 
VAPIATICNS IN 
INCLUDED FOR T 

HAV I OF 

IIFFI IS CESIGNED TO PPECICT 
OF CYLINDRICAL FAST PEACTOR FLFL E L E M E N T S . 

SYMMETRY, THE GENERALIZED (^ANE-STRAIN ANALYSIS 
S FOR FUEL RESTRUCTURING, MIGRATION CF FUEL C O N S T I -
WELLING DUE TC ACCUMULATICN CF FISSICN PRODUCTS, 
LFASE. HCT PRESSING OF THE FUEL, AND CLAD SWELLING 
CLEATION AND G R O W T H . AN ITFRATIVE PPCCEOURt ALLOWS 

MPUTE 
EMENT 

THt DETAILED THERMAL AND MECHANICAL RESPONSE 
DUPING ANY SPECIFIEC HISTORY OF NORMAL REACTCR 

UP TO IJ AXIAL SECTICNS ARE ALLOWED TC ACCOUNT FCR 

POWFR ANC COOLANT TEMPERATURE, AND AN OPTION IS 
REATMENT OF FNCAPSULATFC E L E M E N T S . 

46P BUBLl BUBLl PREDICTS FUEL SWELLING 
AND FISSION GAS RELEASE FPCM NUCLEAR FUELS, BASEC CN MOVEMENT OF 
FISSION GAS BUBBLES IN S C U D S BY A SURFACE DIFFUSION MECHANISM 
UNDER THF ACTION OF A THERMAL GRADIENT (SEE REFFPENCe 3 ) . INTER
ACTIONS OF THE BURBLES WITH CISLOCATIONS AND GRAIN BCUNDAPIFS PRC
VIDE TEMPORARY TRAPPING SITES, PRIOR TO RELEASE. 
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503 DUZ2 0UZ2 PERFORMS TWO-DIMENSICN
AL ELASTIC-PLASTIC STRESS C A L C U L A T I O N S . THE PROGRAM TREATS AXIAL
LY SYMMETRIC BODIES CR PLANE REGIONS (PLANE STRESS OP PLANE 
STRAIN) ASSUMING DEFCPMATICN THEORY. LOADING CONDITIONS MAY BE A 
NON-UNIFORM TEMPERATURE D I S T R I B U T I O N , BODY F O R C E S , AND BOUNDARY 
DISPLACEMENTS OR S T R E S S E S . 

537 M C 6 7 8 ( F U G I T 1 ) FUGITl PERFORMS A TRANSIENT 
STEP ANALYSIS OF AN ELASTIC STRUCTURE MOUNTED CN A RIGID BASE 
WHICH HAS A GIVEN SHOCK HISTORY OE MOTION. THE STRUCTURE MAY HAVE 
NONLINEAR CCNSTPAINTS ANO CA«FING. 

539 STRAP THE CCDE STRAP (STRUCTURAL 
ANALYSIS PACKAGE) WAS CEVELOPED TC ANALYZE THE RESPONSE OF STRUC
TURAL SYSTEMS TO STATIC ANC DYNAMIC LCADING C O N D I T I O N S . STRAP-S 
SCLVES FOR THF DISPLACEMENTS AND MEMBER FORCES OE STRUCTUPAL SYS
TEMS UNDER STATIC LOADS AND TEMPEPATURE G R A D I E N T S . STPAP-D WILL 
SOLVE NUMERICALLY A GIVEN STRUCTURAL DYNAMICS PROBLEM. 

542 PSA2 PSA2 COMPUTES THE REACTIONS 
AND STRESSES CAUSED BY THERMAL EXPANSION ANO LOADS IN A MULTI-
ANCHOR PIPING SYSTEM WHICH MAY CONTAIN LOOPS AND MAY BE PARTIALLY 
RESTRAINFC AT ANY POINT IN ANY DIR E C T I O N . 

568 BFHAVE2 BEHAVF2 CALCUIATES THf PCSI
TICN IN SPACE OF CLACDING, FUEL, AND VOIDAGE IN AN CFEPATING OXIDE 
FUEl PIN WITH UNEAILED C L A C P I N G . AXIAL SYMMETRY IS ASSUMED 
THROUGHOUT THE PROGRAM. ALSC CALCULATED ARE STRESS, STRAIN, DIS-
PLACFMENT, AND TEMPERATURE F I E L D S . INFLUENTIAL FRCCESSES SIMU
LATED INCLUDE CRACKING OH FUFL, DILATATION CF FUEL AND CLACDINC 
OUF TO IRRADIATION CFFECTS AND THERMAL EXPANSION, FUEL DfcNSIFICA-
TICN BY BOTH STRESS- AND DI FEUS ICN-CONTRCLLED PROCESSES, AXIAL 
SLIPPAGE OR LOCKING AT THE FUFL-GLADDING INTERFACE AND AXIAL FLOW 
OF FUEL. 
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570 STRIPE(Mj65j) STRIPE EXAMINES THE CtFCRMA-
TICNS IMPCSEC ON THE CLADDING OF CYLINDRICAL FUEl EIEMENTS DUE TO 
DIFFERENTIAL THERMAL EXPANSIONS DURING ABRUPT POWEF INCRFASFS. 
THE TITIE IS TAKFN FPCM STRESSES ANC CRACKING IN PELLETS. THE 
OALCULATICNAL MODEL INCLUDES EFFECTS OF PELLET CRACKING, THE CON
STRAINT OF SYSTEM PRESSURE ANC CLACDING, OCMPPESSIVF PLASTIC FLOW 
IN THE FUEL ANC THE TEMPERATURE DEPENCENCE OF MATEPIAL PROPERTIES. 

581 SLADE-C SLACE-D ANALYZES THE TRAN
SIENT DYNAMIC RESPONSF OF ELASTIC SHELLS. 

597 MATUS MATUS PERFORMS SMALL-STRAIN 
ELASTIC ANALYSIS OF THREE-DIMENSIONAL SOLIDS. 

598 PELEN PELEN SOLVES A TWO-DIMENSION
AL, AXISYMMETRIOAL MCDEL CF A FUEL PELLET AND CLAD ELEMENT FOR 
THE TEMPEPATURE, STRESS, AND DEFORMATION THPCUGHOUT A TIME HIS
TORY. IN A GENERAL TIME INCREMENT, THE COMPUTATIONAL SECUENCE 
IS - (1) A HEAT CONDUCTION ANALYSIS OF BOTH FUEL ANC CLAD TO 
DETFPMINE THE CURRENT TEMPEPATURE FIELD WHICH IS DEPENDENT ON THE 
PCWER RATE, THF MATEPIAL PROPERTIES, AND THE GEOMETRICAL CONFIGU
RATION, (2) AN INCREMENTAL STRESS ANALYSIS CF BOTH FUEL ANC CLAD 
TO DETERMINE THF CURRENT STRESS AND DEFORMATION FIELCS WHICH APE 
DEPENDENT ON THE INELASTIC STRAIN INCREMENTS (TEMPERATURE, CREEP, 
VCLUME EXPANSION, E T C . ) , THE MATERIAL PROPERTIES, ANC THt GEOME
TRICAL CONFIGURATION, AND (3) A CONTACT ANALYSIS OF BOTH FUEL AND 
CLAD TO OFTERMINE THE CORRECTED CURRENT STRESS AND DEFORMATION 
FIELDS WHICH ARE DEPENDENT ON THE EXTENT T F CCNTACT BETWEEN ADJA
CENT FUEL PELLETS ANC/OR THE FUEL ANC CLAC. 

604 TC901 A TUBE UNOER EXTFRNAL PRES
SURE, AT ELEVATED TEMPERATURE, AND INITIALLY CUT-OF-POUNC WILL 
OPEEP, BECOMING MCRE CUT-OF-RCUND ANC EVENTUALLY WILL COLLAPSE. 
TC801 ATTEMPTS TO PRECICT THE TIME CF CCLLAPSE. 

611 CHILES CHILES IS A FINITE ELEMENT 
COMPUTER PRCGRAM THAT CALCULATES THE STRENGTH OF SINGULARITIES IN 
LINEAR ELASTIC BODIES. PLANE STRESS, PLANE STRAIN AND AXISYMME
TRIC CONOITICNS ARE TREATED. CRACK TIP SINGULARITY PRCBLEMS ARE 
SOLVED BV THIS VERSICN OF THE COOE, BUT ANY TYPE OF INTEGRABLE 
SINGULARITY MAY BE PROPERLY MODELED BY MODIFYING SELECTED SUB
ROUTINES IN THE PROGRAM. 
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641 SAP4 
PROGRAM 
SYSTEMS 

FCR CE 
. THE 

COMBINATIONS 01 
SENTLY. 

(A) 
(B) 
(C) 
(0) 
(E) 
(F) 

(G) 
(H) 
(I) 

THE FR 
THPf E-l 
THPEE-i 
PLANE 
TWC-DII 
THREE-I 
VAPIADI 
ELEMEN 
THIN PI 
BCUNDA 
PIPE Fl 

SAP4 IS A STRLCTURAL ANALYSIS 
TERMINING THF STATIC ANO DYNAMIC PFSFCNSE CF LINFAR 
STRUCTUPAL SYSTEMS TC PE ANALYZED MAY PE COMFCSEC CF 
E A NUMBER CF DIFFERENT STRUGTURAL ELEMENTS. PRE-
CGRAM CCNTAINS THE FOLLOWING ELEMENT TYPES -
OIMFNSICNAl TRUSS ELEMENT, 
DIMFNSICNAL BEAM E L E M E N T , 
STRESS ANO PLANE STRAIN E L E M E N T , 
MENSIONAL AXISYMMETRIC SCLIC, 
DIMENSIONAL SOLID, 
LF-NUMBEP-NCDES THICK SHELl ANO THPEF-CI MENSICNAL 
T, 
LATE OF THIN SHFLL ELEMENT, 
RY ELEMENT. ANP 
LEMFNT (TANGFNT AND B E N D ) . 

643 NUBOW NUBOW PERFORMS A TWC-
OIMENSICNAL ELASTIC ANALYSIS OE REACTCP CORE SYSTEMS SUBJECTEC TC 
THERMAL AND/OR MECHANICAL BOWING. REACTOR ASSEMBLIES ARE CONSIC-
ERED TO BE fLASTIC BEAM MEMBERS WHICH MAY HAVF VARIABLE GFCMETFY. 
EQUILIBRIUM FORGES ANL PCSITICNS ARE CALCULATED ALONG WITH THE 
SHAPES CF INPIVIPUAL R O W S . CLEARANCE ANC LOCAL FLEXIBILITY ARE 
ALLOWED AT ALL C O N T A C T S . 
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45 GPACEl GRACEl IS A MULTIGROUP. MLL-
TIRFGION, GAMMA-RAY ATTENUATICN PROGRAM CESIGNEC PRIMARILY FCR 
COMPUTING GAMMA-PAY HEATING AND GAMMA-PAY DOSE PATES IN MULTIRE
GION FINITE OR SEMI-INFINITE SLAB SHIELDS. A DIFFERENT BUILDUP 
FACTOR MAY PF SPECIFIED FCR FACH SCUPCE RFGICN CCNSICEPEC. 

46 GRACF2 GRACE2 IS A MLLTIGRCUP, 
MUITIRFGION, GAMMA-PAY ATTENUATION PROGRAM TC COMPUTE THE TCTAL 
POSE RATE CP HEAT GENERATION PATE FROM EITHER A SPHERICAL OR A 
CYLINDRICAL S O U R C E . THE SOURCE, WHICH MAY BE LOCATED IN EITHFP 
THE CENTRAL REGION OF THE SYSTEM OP IN 4 CCNCENTPIG SHELl REGION 
SURROUNDING IT, MAY BE UNIFORM, EXPONENTIAL, CR HAVE A POLYNOMIAL 
VARIATION IN THE RACIAL DIRECTION. IN THF CASE CF CYLINORIOAL 
GFCMFTRY, IT MAY ALSC HAVE A POLYNOMIAL VARIATION IN THF AXIAL 
DIRECTION. 

91 FAPSE-IA THE PROGRAM CCMFUTES THt NEU
TRON LFAKAGF F R O " A SHIELD ANNULUS. THE REMOVAL CPOSS SFCTICNS 
TNGCPPOFATE MULTI SCATTEPING EFFECTS. DOSE DEPOSIT AT THE TARGET 
MFSH IS THEN D E T E R M I M C FPCM THF ANGULAR DISTRIBUTION OF THF LEAK
AGE N E U T R O N S , INTEGRATED OVER THE SHIELD SURFACE. 

110 SCARF? SCAPF2 EVALLATES THC F I R S T -
ORDER APPROXIMATION CF THE FAST NEUTRCN CURRENT AT THf PAY LOAD 
SURFACE OUF TC NEUTRONS WHICH SCATTER FRCM THE RADIATOR F I N S . 
IT USES SNAP GEOMETRY AND IS A COMPLEMENTARY PROGRAM TO FAPSf. 

Ill SCAPl SOARl PERFORMS SINGLF SCATTER 
RAY TRACING AND FVALUATES SCATTERING FRO" A RING. IT IS G C M P L t -
MFNTARY TO f A R S E . 
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123 
SIONAL 
DEPOSI 
THREE 
PIMENS 
EXTENT 
OF LAP 
POINT 
TPIPUT 
ASSUME 

(A| 
(B) 
(0) 
(0) 
(E) 

(E) 
(G) 

(H) 
(I) 
( JI 
(K ) 

LIPRFC 
MONTE 

TION 0 
PC5SIB 
ICNAL 
THAT 

GE RAD 
OR PEA 
IONS. 
D. TH 

ENER 
PART 
PART 
PART 
THE 
HAVt 
THE 
THE 
HEAT 
THE 
THE 
THE 
THE 

ANl 
CARLO PR 

F NEUTRON 
LE GECMET 
INFINITE 
AN INF IN I 
lUS). TH 
M SOUPCF 
ISOTPCPI 

E FOLLCWI 
GY DEPOSI 
IGLE DEPO 
ICLF LEAK 
IGLE ABSO 
FRACTION 
NEITHER 

AVERAGE E 
AVERAGE E 
GENERATI 

AVERAGE N 
TCTAL NUM 
AVERAGE E 
AVERAGE E 

UGRAM 
S IN 
PIES, 
SLAB 
TE SL 
E COD 
ANU I 
C SCA 
NG RE 
T ION 
SITIC 
AGE F 
FFTIC 
OF PA 
LEAKE 
NFRGY 
NERGY 
CN, 
UMBER 
PER C 
NFRGY 
NERGY 

TC 
PURE 
I 

GECM 
AP M 
F MA 
S fC 
TTER 
SULT 
CIST 
N 01 
PACT 
N ER 
RTIC 
C NC 
PFR 
PEP 

LI 
COMPUTE T 
HYCRCGEN 

E., G C M C 
ETRY (THI 
AY BE APP 
Y RE USED 
DIFIFC FA 
ING IN TH 
S ARE TAB 
RI6UTI0N, 
STR IBUTIO 
ICN, 
ACTION, 
LFS REACH 
R HAVE Pt 
PARTICLE 
PARTICLE 

PPFCANl IS A TWO-OIMEN-
HF PENFTRATICN AND ENERGY 
CUS MEDIA. THE CCDE OFFERS 
AL, CYLINDRICAL AND ONE-
S LATTER OPTION TC THE 
POXIMATEC BY A CYLINDER 
WITH A MCNC-CIPECTICNAL 

SILY TC HANDLE ANGULAR CIS-
E CENTER OF MASS SYSTEM IS 
ULATEC WITH EACH SUMMARY -

N, 

ING THE CUTOFF ENERGY WHICH 
EN ABSORPEC, 
LEAKING FRCM THE SYSTEM, 
REMAINING IN THE SYSTEM AS 

OF CCLLISICNS PFR HISTORY, 
F HISTORIES CURRENTLY BEING SUMMARIZED, 
DEPOSIT PEP HISTORY THRCUGH ABSCPPTICN, 
CE PARTICLES ABSORBED. 

141 PATPAP THE FATRAP PROGRAM GCMPUTFS 
THE DOSE FATE AT SPECIFIED SPATIAL PCINTS ABOUT A SYSTEM OF SNAP 
GEOMETRY. 

14? MORTIMER Mf^PTIMER COMPUTES THt COSE 
RATE AT SPECIFIED SPATIAL POINTS ABCUT A SYSTEM CF SNAP GEOMETRY. 

143 MAC MAC PERFORMS SLAP GEOMETRY, 
MULTIGRCUP NEUTRON ANC GAMMA KAY PENFTRATICN ANALYSIS FOP A MULTI-
REGION REACTOR SHIELD. THE LODE CALCULATES THE FOLLOWING INFORMA
TION 4S A El|^CTIC:N OF CISTANCF THROUGH A REACTOR SHIEIO ASSEMBLY -

NFUTPON FLUXES FCP UP TC 35 ENERGY GROUPS, 
NEUTP13N POSE PATFS, 
THF APPROXIMATE NELTPON SPECTRUM, 
GAMMA RAY FLUXFS FOR 7 ENERGY GRCUPS, 
TOTAL GAMMA DOSE RATE, WITH A PPEAKDOWN OE THf CCNTHIBUTION 
FROM SOURCES IN EACH REACTCR AND SHIELD REGICN, 
THE APPPCXIMATF GAMMA RAY SPECTRUM. 
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197 SHOE THE SHCE COCE MAKES USE OF 
THE METHOD OF STEEPEST DESCENT TL! FIND THF OIMENSICNS CF A M I N I 
MUM-WEIGHT, THFEf-LAYEK SHIELD IN SPHERICAL GECMETRY. THF WEIGHT 
MINIMIZATION IS CAPPIFD OUT SUBJECT TC THE CONSTRAINING CONCITIUN 
OF A CONSTANT DOSE RATE AT SOME SELtCTED PCINT CUTSICE THF SHIELD. 

25E' MLSCAT MUSCAT COMPUTES THt INCIDENT 
SCATTERED N'fUTPTN C U P P E M S AS A FUNCTION OF POSITION WITHIN (1) 
THE CAVITY FORMED BY TWO TRUNCATED CONCENTRIC SPHERES, (2) THF 
CAVITY BETWEEN TWO CLNCENTPIC CIRCULAR CYLINDERS, OR (3) A CYLIN
DRICAL CAVITY. 

342 M 0 7 5 6 ( I E T 0 ) LFTC WILL SOLVE THE GAMMA RAY 
TFANSPOPT ANC ENERGY DEPOSITION PROBLEM IN ONE-DIMENSIONAL LAMINAR 
SlAB G E O M F T R Y . THE tNERGY CROUP SCHEME IS FMPLOYtC Tf, ACCOUNT FOR 
PHOTON ENFRCY C F G P A D A T I O N . AN ARBITRARY EXTERNAL SPATIAL ISOTRO
PIC SOURCE MAY BE SPECIFIED WITH AN ARBITRARY ENERGY SPECTRUM. 
THE BOUNDARY CONOITICNS MAY PF (A) FREE POUNCARIES WITH ARBITRARY 
INCIDFNT, (P) SYMMETRY ON THF LEFT ARBITRARY INCIDENT ON THE 
RIGHT, ANP (C) SYMMETRY ON PCTH ENDS. 

42° 4SPIS ASPIS COMPUTES THE ENERGY, 
DOSE ANC ENERGY DEPOSITION RUILOUP FACTORS FCP MPNCFNERGFTIC 
GAMMA RAYS FCR A PLANE ISOTROPIC, PLANE MONUDIRECTICNAL, CP 
PIANF SLANT SOURCE, IN AN ARBITRARY LAMINAR ARRAY. 
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462 
NFUTRO 
PATE , 
SPHFFI 
NELS 0 
FLEXIB 
GFOMFT 
OTHER 
EMRFDD 
SHIELD 
MESHES 
ALL ME 
BF LGC 
SOURCE 

S= 

WHERE 
ING, T 
FACTOR 
FACTOR 
QUADRA 
ITEMS. 

SPAN4 
N DOSE 
ANO FN 
OAL GE 
VER A 
LC - A 
RIES, 
GEOMET 
ED BET 
MESHE 
MAY P 

SEES M 
ATED A 
IS DE 

SO+Sl( 
*S1(A) 
A, B, 
HE COR 
S, STA 
S, INF 
TURFS 

RATE, TH 
ERGY-ABSC 
CMFTPItS 
SOURCE 01 
FIRST-LE 

IS SPECIF 
RIES, HAV 
WEFN THE 
S. THIS 
E EMBECDE 
AY HAVE V 
PBITPAPIL 
FINED BY 
A ) * S 2 ( B ) * 
•S7(A,B,C 
ANC C REP 
RESPONCIN 
NDARD COM 
I M T E LIN 
ARE CONTA 

EPMAL 
FFTIC 
BY IN 
STR IP 
VEL S 
lEO. 
ING T 
F IRST 
FKOCE 
D BET 
AP lAB 
Y WIT 
THE F 
S3(C) 
) 
PESEN 
G TFR 
PCSIT 
E AND 
INFO 

SPAN4 CALCULATES THt FAST 
NFUTPON FIUX, GAMMA-RAY FLUX, DCSE 

N PATE IN RECTANGULAR, CYLINDRICAL, AND 
TEGRATING APPROPRIATE EXPCNENTIAL KER-
UTICN. THE SHIELD CONE ICLP ATION IS 
HIELD MESH, USING ANY CNE OF THE THREE 
REGIONS CF THIS SAME GECMFTPY OR CF 

HEIR CWN (FINER) MESHES, MAY THEN BF 
-LFVEL MESH LINES, DEFINING SECONP-LFVEL 
SS IS TELtSCCPIC - THIRD-LEVEL SHIELD 
WFEN SECGNC-IEVFL MESH LINES IN TURN. 
LF SPACING. SCUPCES AND DETECTORS MAY 
H RESPFCT TC ANY SHIELD MFSH. THE 
UNCTION -
•S4(A,B)*S3(C)+S5(A,G)*S2(B)+S6(E,C) 

T COORDINATES. IF ANY FACTOR IS MISS-
MS ARE ZERC. CRCSS SECTIONS, PUILCUF 
IONS, ENERGY STRUCTURES, COSE-CCNVERSICN 
INFINITE PLANE SOURCE KEFNEIS, AND 

IN A LIPRAPY CF APPROXIMATELY 10,000 

569 VIEWPIN THE FRCGRAM CALCULATES VIEW 
FACTORS FOR CYLINDRICAL PINS WHENEVER THE PROBLFM CAN BE 
REPRESENTED TWO-DI MENS ION ALLY. 
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273 THRFDFS THRECES IS A SCIENTIFIC 
APPLICATIONS PROGRAMMING SYSTFM. INCORPORATED IN THIS SYSTEM ARE 
THF NECFSSAPY MODULES TC PERFORM PARAMETRIC DESIGN STUDIFS OF 
THERMAL REACTORS INCLLCING THE THERMAL CEIL HOMCGENIZATION (BAM -
ACC ABSTRACT 1 ^ 8 ) , THE EAST SPECTRUM CALCULATION (FORM - ACC 
APSTRACT 5 1 ) , REACTOR DIFFUSION THEORY (FCG - ACC APSTRACT 2 8 ) , 
AND ZERO-DIMENSIONAL PURNUP (KINOLF) C A L C U L A T I O N S . THFSF MODULES 
CAN BE USED IN CCNJUNCTION WITH ONE ANOTHER OP INCIV ICUALLY. 

387 CITATION CITATION IS DESIGNED TC SCLVE 
PRCRLEMS INVOLVING TEE FINITE-DIFFERENCE REPRESENTATION CF DIFFU
SION THFOPY TREATING UF TO THREF SPACE DIMENSIONS WITH ARBITRARY 
GRCUP-TC-GPOLP S C A T T E P I N G . X-Y-Z, T H E T A - P - Z . HFXAGCNAL-Z, AND 
TPIAGONAL-Z GFOMFTRIES MAY BE T R F A T f D . DEPLETION PROBLEMS MAY BE 
SOLVED AND FUFL MANAGED FCR MULTI-CYCLE ANALYSIS. EXTENSIVE 
FIRST-ORDER PERTURBATION RESULTS MAY BE OBTAINEC, CIVEN MICRO
SCOPIC DATA AND NUCLICE C O N C E N T R A T I O N S . STATICS PROBLEMS MAY EE 
SOLVED AND PFkTUHBATION RESULTS OBTAINED WITH MICRCSCOPIC CATA. 
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L . DATA PREPARATION ''" 1 
IBo SNC 

FOR DSN AND TDC. 
CALCULATION CF SN OCNSTANTS 

193 CSP2A THIS CODE PKFFAPES 100 GROUP 
FORWARD AND ADJOINT MACROSCOPIC MIXTURE CRCSS SECTICNS FCR SN TYPE 
CODES. THE 130 GROUP MICROSCOPIC CPCSS SECTIONS APE TAKEN FPOM 
THE CROSS SECTION TAPE WRITTEN BY THE CODE CSPl. THE CUTPUT 
OF CSP2A IS IN THE FCPM OF TWC T A P E S , CNE CONTAINING THE FORWARD 
AND THE OTHER THE ADJOINT MAORCSGCPIC CPOSS S E C T I O N S . THE CROSS 
SECTIONS APE ALSC PRINTED, IF D E S I R E D . 

194 
MICROS 
CAM2 N 
9c GRO 
INPUT. 
ARF WR 
ARE FO 
TKANSP 
PERT .̂  
USFD T 
PI SCA 
ING TE 
TflF GA 
SCURCF 
TERM S 
IS PCS 
WILI B 
THESE 

CSPl 
COPIC CROS 
UCLEAP DAT 
UPS. THE 

THE 100 
ITTFN ON T 
R THE ISOT 
OPT APPROX 
NO IN-GROU 
0 CALCULAT 
TTERING GR 
RMS IS OPT 
M? TAPE AR 
GROUP, AR 

AVEP. WHF 
SIBl F THAT 
F ZERO. W 
INTERMEDIA 

S SEC 
A TAP 
DATA 
GPOUP 
APE A 
POPIG 
IMATI 
P SCA 
E THE 
OSS S 
I ONAL 
F RFC 
E SUM 
N CPC 
CNE 

HEN T 
TE ZE 

TIONS 
t ECP 
ECR G 
SN C 

NC PR 
CPTI 

CN HA 
TTEKI 
Sf TW 
EOT 10 
. WH 
UESTE 
MFD A 
SS SF 
LP MC 
H I S S 
POS w 

FOR S 
THE C 

ROUP 1 
ROSS S 
INTED, 
CN CF 
S BEEN 
NG GRO 
C CROS 
N. TH 
EN LES 
C, THF 
ND ADD 
CTIONS 
RE INT 
ITUATI 
ITH TH 

N TYPE 
ROSS S 
30 IS 

ECTION 
IF OE 

THE SN 
USED 

SS SEC 
S SECT 
E NUMB 
S THAN 
RFMAI 

FD TC 
APE L 

EFMtCI 
ON API 
F QUAN 

HIS CCDE 
REACTOR 

ECTICN D 
PART OF 
S, PRFPA 
SIKED. 
C C O E S . 

IN CALCL 
TIC:NS. 
ICNS IS 
ER CF CU 
THE NUM 

M N G TEP 
THC LAST 
I STEC IN 
ATE DCWN 
SFS, THt 
TITY 1.0 

PREP 
CCDE 

ATA F 
THE F 
RED e 
THF C 
THE 

LATIN 
THE 0 
SIMPl 
T-OF-
PER A 
MS, F 
DOWN 
THE 

-SCAT 
CODE 

*1C«* 

ARES IOC GRCUP 
S, USING THF 
CP THF FIRST 
LNCHED CARC 
Y THE CCCE. 
ROSS SFCTICNS 
CIAGCNAL 
G THE TPANS-
ORPECTION TERM 
Y 1/3 OF THF 
GPOUP SCATTER-
PFEARING CN 
CR A GIVEN 
-SCATTEF ING 
SN FORMAT, IT 
TEPING TERMS 
WILL RFPLACC 

(-20). 

21P GAVER GAVER CALCULATES GROUP AVEk-
AGFP CROSS SECTIONS FROM POINTWISE CROSS SECTION DATA FOR THE 
GAM? 99 FINE-GROUP LIERARY. THF INPUT DATA APE LSED TO CPTAIN 
A SET CF INTERPOLATED CROSS SECTIONS, WHCFE 20 INTEFFCLATED CROSS 
SECTIOMS APE OBTAINED FCR FACH FINE CROU^. WHERE INPUT CATA DC 
NCT COVER TEE FULL RANGE OF A FINE GROUP, THE GPCUF- AVFPAGED 
GFOSS SECTICN IS SET TC ZERC. 

234 OPC OPC PPCPAPFS INPUT DATA 
OCR TW'")-DIMENSnNAL NEUTPCNIC CALCULATICNS FROM F N G I N F E R I N G CATA. 
A GENERAL DESCRIPTION CF REGICNS, IN' TERMS OF MuiTIFlE SUPPECICNS. 
ALLOWS FOR EXPLICIT CCNSI CEP AT I ON OF DETAILED STRUCTURAL FORMS. 
DUPING THE TRANSFCPMATIUN CF DATA, GENERAL THERMAL EXPANSIONS ARE 
INGLULFD. ALSO, GCNSIDrRADLE DATA CHECKING ANO EVALLATION APE 
PERFORMED. CCMRINED WITH THE FLEXIBLE NARRATIVE INPUT, THFSF 
FEATURES MAKE THE CODE USEFUL 'iN THE PPEPAPATION OF ERRCIP-FREE 
INPUT FOP COMPLEX PkCei CMS. 
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2^h GPOWPK GRDWFK GENERATES AS PLNOHfO 
OUTPUT THE tASIC FINITE ELEMENT REFFPFNCE GRID WCPK FOR THt SAFE 
COPCS. THIS GENERATEC GRIC CONSISTS CF TRIANGULAR ELEMENTS ANC 
NODES, UNIAXIAL ELEMENTS, SUCH AS Kt INFOPCEMFNT EAFS, TENDONS, AND 
ANCHORS, ANP RIAXIAL MEMHRAEES, SUPH AS ANY THIN SHELL OR LINEP. 
THE PUNCHED OUTPUT SERVE AS CIRECT INPUT PATA TO THE SAFE CCCES. 

345 GANC GANO PREPARES THE CROSS SEC
TIONS NEEDED FOR DETAILED COMPUTATIONS OF NEUTRON ENERGY SPFCTPA 
IN FAST REACTORS FROM A FILE OF BASIC NUCLEAR DATA IN THE FNDF/P 
FCRMAT. 

375 B147 BL47 IS A PLCTTING ROUTINE 
DtSIGNED FOR PLANF STRUCTURES THAT ARE TO UNCfRGC STFFSS ANALYSIS. 
PCINTS AND LINES ARE INPUT IN VARIOUS PARAMETRIC FORMS, AND CURVED 
SEGMENTS APE DRAWN BETWEEN GIVEN POINTS ALONG THE GIVEN LINES. 
THE PROGRAM MAY RE USED AS A CRAFTING TOOL TC CCNSTRLOT ENGINEER
ING DRAWINGS. RL47 USES THPEE POINTS ON A STRAIGHT LINE SEGMENT 
TO OBTAIN DIMENSIONS FOR SEALSHFLL2 (ACC ABSTRACT 282) INPUT DATA. 

406 OATATRAN 2-D GEOMETRY INPUT THIS SERIFS OF CATATPAN 
MCDULFS IS DESIGNED TO FACILITATE THC PREPARATION OF GEOMETRIC 
INPUT TC 2-DIMENSIONAL FINITE DIFFEPENCE PROGRAMS FROM DATA 
READILY TRANSCRIBED FPCM ENGINEERING DRAWINGS ANC TC CHECK AND 
EDIT THE INPUT DATA GENERATED. 

530 GENRD GENPf WILL REAC AND PRCCESS 
EPFF-FOPMAT NUMERIC AND HOLLERITH INPUT OATA FROM CAPOS. 

533 APC(NUI302I BCD INPUT PROCESSC HE MODULE APC(NLI002) PPO-
OESSFS GFNERAL N F U T R I M C S INPUT DATA SETS FOR SUBSEQUENT USE BY 
THE NFUTRONICS-COMPUTATIONAL MCDULFS CF THF APGCNNF REACTOR 
C C M P U H T I C N (ARC) SYSTEM. 

594 ARC-XSECl ARC-XSECl PPOVICES THE CAPA
BILITY CF MANIPULATING MULTIGRCUP MICRCSCCPIC CROSS SECTION CATA 
IN THE XS.ISO FORMAT TC AFFECT MODIFI CAT ICNS CF THt ISOTOPIC CPCSS 
SECTION COMPONENTS, TO COLLAPSE THE ENERGY GRCUP STRLCTURE TO 
FEWER GROUPS, AND TO HOMOGENIZE MIXTURES INTO MATERIAL ANC COMPO
SITION LEVEL DATA FOR LSE BY THE NEUTRONICS MCOULES CF THE ARGONNE 
REACTCR COMPUTATION lARCI SYSTEM. 
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612 QMESH,RENUM QMESH G E N E R A T E S MESHES HAVING 
CUADkILATERAL E L E M E N T S ON ARBITRARILY SHAPED T W O - D I M E N S I O N A L 
(PLANAR OR AXI-SYMMETkIC ) R O O I E S . THF M A J N INTENDED APPLICATICN 
IS IN FINITE ELEMENT A N A L Y S I S . A FLEXIBLE H I F k A F C H A L INPUT SCHEME 
IS USFD TO D E S O P I E E BODIES TO QMESH AS C O L L E C T I O N S CF R E G I O N S . 4 
MFSH FOR EACH R E G I O N IS C E V F L C P E C I N C E P F N C E N T L Y , WITH THE FINAL 
ASSEMBLY ANO BANDWIDTH M I M M I Z A T I O N P E R F O R M E D RY TFE SEPARATE 
PRCGPAM, R E N L M . 
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159 MOMUS MCMUS IS THE PROGRAM USED TC 
CONSTRUCT AND MAINTAIN THE NEUTRON CROSS SECTICN MASTER TAPE 
DEVELOPED UNDER THE ATOMICS INTERNATIONAL AUTOMATED CRCSS SECTION 
PROGRAM. THF LIBRARY CONTAINS 21 ELEMENTS WITH DATA FOR 11 
PARAMFTERS IN THE RANCE 0.001 EV TO 10 MEV. MOMUS WILL PERFCRM 
THE FOLLOWING TASKS -

(A) MAKE THE BINARY MASTER TAPE FROM CARDS, 
(B) LIST SELECTED ELEMENTS, 
IC) UPDATF - ADD, CORRECT AND REPLACE ANY DATA, 
(D) MAKE A SHORT TAPE CONTAINING SELECTED ELEMENTS, 
(E) PROVIDE GRAPHICAL CISPLAY CF SELECTED OATA, AND 
(F) PUNCH MICRCSCCPIC CATA. 

181 XLIBIT 
CPOSS SECTION DATA CAP 
FOLLOWING OPERATIONS -

(A) PREPARE A LIBP 
OATA FOR SETS 
THE SFTS CN TH 

(B) GIVEN AN EXIST 
A DUPLICATE TA 
CONSISTING OF 
ADDITION AND C 
THE RE-ORCERIN 

(0) ANY OF THE DAT 
THE PROGRAM WI 
WERE USED TO P 
TAPE WITH ALTE 

USING THF ANL STANDARD 
OS AS INPUT, THE PROGRAM C«N PERFORM THE 

ARY TAPE CONSISTING CF THE CROSS SECTION 
OF MATERIALS, INCLUDING A CIPECTUPY GIVING 
E TAPE AND THE MATERIALS IN EACH SFT, 
ING LIBRARY TAPE, THE PROGRAM CAN PREPARE 
PF OR A MODIFIED TAPE, THE MODIFICATIONS 
THE ADCITICN AND DELETION CF SETS, THE 
ELETION OF MATERIALS WITHIN A SFT, ANC 
0 CF THE SETS CN THE TAPE, 
A ON A LIBRARY TAPE MAY BE PRINTED, ANC 
LL PUNCH THE CROSS SECTION DATA CARDS THAT 
LACE ANY OF THE MATERIALS OR SETS CN THE 
RED SFT ANO MATERIAL NAMES IF CESIPEC. 

206 UNPACK UNPACK RETRIEVES NEUTRON 
CPOSS SECTION DATA ANC RFLATtD INFORMATICN FROM A SCISRS 
(RRCCKHAVFN NATIONAL LABCRATORY) DATA TAPE. THE FCPMAT ANC 
STRUCTURE OF THE SCISRS TAPF IS DESCPIPED IN PNL-8f3 BY 
FPIFDMAN ANC PLATT, JLLY 1964. 

236 OFSP DATA FILE SERVICE RCUTINES 
(DFSP) ARF USED TO STORE, DISTRIBUTE, ANC CHECK THE CATA ON THE 
FVALUATFO NUCLEAR DATA FILE (ENDF). THERE ARE 6 RCUTINES -

STORES UATA ON MASTER LIBRARY TAPES. 
PROCESSES REQUESTS FOR CATA BY FINCING THE APPRO
PRIATE DATA ON THE MASTER TAPFS ANC COPYING THEM 
ONTO THt REQUESTORS TAPF. 
CORRECTS DATA ON THE MASTER TAPES. 
COPIES/PRINTS/FUNCHES SELECTED DATA FROM THE 
MASTER TAPES. 

0FSR5 - PRINTS LIST OF CATA RECENTLY ADDED TC MASTER TAPES 
AND PREPARES A CFCSS-REFERENCF LIST CF ALL DATA 
CN THC MASTER TAPES. 

DFSR6 - MAKES COPIES ANC CHECKS THE MASTER TAPES. 

DFSRl 
DFSR2 

OFSP 3 
DFSP4 
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271 CLIP CLIP IS THE CPOSS SECTICN 
LIBRARY PREPARATION ANC MAINTENANCE PROGRAM FOR FORM AND THRECES. 

35C FTOE ETOE (ENDF/B TO MC**2 CATA 
CONVERSION) ACCEPTS CPOSS SECTION OATA FPOM A MODE 2 ENDF/E TAPE 
(SEE REFERENCE 31 AND PREPARES THF BINARY CROSS SECTION ANO LEGEN
DRE PCLYNOMIAL TAPE FOR THE MC**2 CODE WRITTEN BY ARCONNE NATICNAL 
LABORATORY. THE ETOE PROGRAM PRCCESSES FORMATS I, II, AND III 
ENCF/B DATA TAPES. 

351 ECSIL 
SECTION INFO 
AL, AND 01SP 
ENTIRE SYSTE 
THE TYPE OF 
SICN CRCSS S 
TIC NEUTRONS 
OICT lONARIES 
TION-TYPE DE 
FLAG THF PRO 
NFUTRON OATA 
LOGICALLY SE 
ACTUAL EXPEP 
IS ASSIGNED 
APE ACQUIRED 
EXPERIMENTAL 
ASSIGNED TU 
INTO THE BIB 
THE lABORATO 
PESCPIPTION 
BEEN MADE TO 
TION, ANY CH 
STANDARDS, G 
"FFERENCES A 

RMATICN LIP 
LAY OF EXPE 
M IS THL CC 
NEUTRON CAT 
ECTION, AN 
BETWEEN TW 
USED FCR I 

SIGNATCR, 0 
GRAM TO PER 
ARE, IN CE 

PARABLE PAP 
IMFNTAl VAL 
TO A REFERE 
, SERVES AS 
OATA FILES 

A NEW REFER 
LIOGRAPHIC 
RY WHERE TH 
CF THE EXPE 
THE RESULT 

ANGFS MADt 
CRRECTIONS, 
PE CAPPIEC 

PARY) 
R IMENT 
LLECTI 
A, E.G 
ANGULA 
0 NEUT 
NPUT T 
NE FOR 
FORM C 
NEPAL, 
TS, TH 
UES . 
NCE AN 

4 I IN 
. AFT 
ENCF, 
FILE 
E MEAS 
RIMFNT 
S, AND 
TO THE 
ETC. ) 

ALONG 

IS A SYS 
AL NFUTP 
ON OF DE 
, WHETH 

R DISTR I 
RON ENFK 
0 THE DA 
THE STA 

ERTAIN C 
COMPOSE 

E 8IBLIC 
THE REEE 
D ITS AS 
K BETWEE 
ER A PFE 
THE FOLL 
THE COM 

UREMFNT 
AL TECHN 
NCRMALI 
DATA (R 
ARE PEC 

4S SEE A 

ECSIL (E 
TEM FOR 
ON OATA. 
SIGNATCR 
ER THE M 
PUTION F 
GIES, ET 
TA FILE 
TUS CF T 
CNVEPSIC 
D OE TWO 
GRAPHIC 
PENCE AC 
SOCIATEO 
N THE HI 
ERENCE A 
CWING IN 
PLETE BI 
WAS PERF 
IQUt, CC 
ZATICNS, 
FNORMALI 
ORDEC HE 
LSCS. 

XPERT 
THE S 

THE 
S USE 
EASLR 
CP EM 
0. T 
- ONE 
HC DA 
NS. 
INTE 

INFCR 
CESSI 
SET 

BL ICG 
CCESS 
FORMA 
BLICG 
CRMED 
RRECT 
IF A 

ZATIO 
PF 

MENTAL 
TCFAGE, 
HEART 

D TC ID 
EMENT I 
EPGENT 
HERE AR 
FCR TH 

TA, ANC 
EXFERIM 
KCEPEND 
MATION 
CN NUMB 
OF DATA 
RAFHIC 
ICN NUM 
TICN IS 
fAFHIC 
, A BRI 
IONS TH 
NY. IN 
NS TO 8 
SUPPLEM 

CROSS 
RETRIEV-

CF THE 
ENTIFY 
S A FIS-
NCN-ELAS-
F THPEE 
E REAC-
ONE TO 

ENTAL 
ENT, PUT 
AND THE 
EP, WHICH 
AS THEY 

ANC THE 
EP IS 
ENTERED 

CITATION, 
EF 
AT HAVt 
AODI-

ETTtR 
ENTAPY 

375 SC0PE3 
TRCN CROSS SECTION EVALUATION SYSTEM. 

SCORE IS AN INTERACTIVE NEU-
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384 CHEC 
IS DFSIGNE 
VEPSION B) 

CHECKER 
AIL FIELDS 
THE DATA L 
ORE COEFFI 

CRECT, 
EARLIER VE 
A TAPE BY 

CAMMET 
TAPES ONTO 
(STANDARD 

PLOTFB 
EMBEDDED W 
COMPREHFNS 
CONTAIN AN 
SUCH AS TE 
PCLATICN L 
TYPE, ETC. 

SLAVE3 
RETRIEVE A 

KER/C 
0 FOR 
VERS 
OHEO 
ARE 
IBPAR 
CIENT 
WHICH 
RSION 
INSER 
SFLEO 
A FI 

OP AL 
PROOF 
ITHIN 
IVE L 
EXTF 

MPERA 
AWS F 

RECT/C 
PROCE 
ICN I 
KS THA 
WITHIN 
Y. AN 
S ARE 
CAN P 

S, PRC 
TICN A 
TIVELY 
NAL TA 
TERNAT 
SSES E 
A NEC 
ISTING 
NSIVE 
TUPE D 
OR THE 

AMMET/ 
SSING 
TAPES. 
T THE 
SPFCI 

CULAR 
EVERYW 
POCESS 
VIOES 
ND DEL 

MERGE 
PE. T 
E ) MAY 
NCF/B 
ESSAPY 
S AND/ 
AMCUNT 
EPENOE 
CATA, 

FLCTFR/ THIS PACKAGE OF FIVE PROGRAMS 
ENCF/B (EVALUATED NUCLEAR OATA FILE 

FNDF/8 TAFFS ARE IN PROPER FCPMAT ANC 
FIFO LIMITS, RATHER THAN THE PHYSICS OF 
CISTPIBUTICNS PECONSTRUOTEC FROM LEGEN-
HERF POSITIVE. 
ENDF/B VERSICN III DATA AS WELL AS 

A MEANS OF CORRECTING ASSEMBLED DATA ON 
ETION OF CATA. 
S DATA FROM CNE CR TWO ENCF/B LIBRARY 
HE MODE (BCD CR BINARY) AND ARRANGEMENT 
PE CHANGEC DUPING THIS PROCESS. 

LIBRARY TAPES WHICH CONTAIN DATA 
LIBRARY STRUCTURE IN OPCER TO FPODLCE 

OR PLOTS. THE LISTINGS AND/OR FLCTS 
OF INFCRMATICN RELATED TC THE CATA, 

NCE, PHYSICAL UNITS OF THE DATA, INTER-
ORYPTIO TITLES DEFINING THE REACTION 

PROVIDES MODULAR 
NC PROCESS ENOF/B 

SUBROUTINES WHICH CAN BE ASSEMELFC TO 
OATA FOR A SPECIFIC PROBLEM. 

386 OATATRAN OATATRAN SUPPLIES A LINKAGE 
SYSTFM FOR MODULARIZED PRCGRAMS, ENABLES A HIERARCHICAL NAMING 
TECHNIQUE, AND SIMPLIFIES HANCLING CF STRUCTURED OATA LISTS. 

403 TIGIR2 TIGIB IS A MOCULAR PROGRAM 
DFSIGNEO TC GENERATE AND V A I N T A I N LIPRARIES OF DOCUMENT INFORMA
TION (APSTRACTS, BIBLIOGRAPHIC INFOPMATION, INDEX TERMS, AND OTHER 
SIGNIFICANT INFORMATION), TO RETRIEVE THF INFORMATION SELECTIVELY, 
TO PRINT THE RFTRIEVEC INFORMATION IN VARIOUS CUTPUT FORMATS, ANC 
TC GENERATE STATISTICS OF THE INFCRMATICN FILES. 

472 MERMC2/MAGIC THE PROGRAMS MEPMC2 ANC MAGIC 
APF SERVICE ROUTINES FCR USF WITH THE BINARY CROSS-SECTION 
LIBRARY TAPES OF THE MC**2 MULTIGROUP CROSS-SECTION PROGRAM. 

MEPMC2 TAKES AS INPUT TWO MC**2 LIBRARY TAPES AND PROCUCES 
A NEW MC**2 LIBRARY TAPE CONTAINING DATA FROM BOTH INPUT TAPES 
WITH DELETICN OF PARTICULAR MATERIALS AS DESIRED, OR MERMC2 
MAY BE USED TO CREATE A NEW LIBRARY TAPE FROM A SINGLE INPLT TAPE 
BV SIMPLY DELETING SELECTED MATERIALS. 

MAGIC PRODUCES LIBRARY TAPE LISTINGS AND TAPES FOR OFF-LINE 
CALCOMP PLOTTING CF SELECTED DATA FRCM AN MC**2 LIBRARY TAPE. 
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475 CPECT/CHECKER/R 
PROGRAMS IS DESIGNED 
DATA FILE VFRSION B F 

CRECT, WHICH PROCE 
LIEP VERSIONS, PROVIC 
TAPE BY INSERTION AND 

CHECKER CHECKS THA 
IN PROPER FORMAT ANO 
PATHER THAN THE PHYSI 
TICNS RECONSTRUCTED F 
ENSURE THEY ARE EVERY 

RIGEL WILL PERFOR 
SELECTIVELY RETRIEVE 
MERGE RETRIEVED ENDF/ 
CHANGE TAPE ARRANGEME 
VERSA) ANO CHANGE TAP 

I ISTFC, WHICH PROC 
LIER VERSIONS, PRCDUC 
BCC STANDARD ARRANGtM 

DICTION CONSTRUCTS 
451) FOP AN ENTIRE EN 
ALREADY PRESENT IT IS 

PLOTFB PROCESSES E 
EMBEDDED WITHIN A NEC 
COMPREHENSIVE LISTING 
CONTAIN AN EXTENSIVE 
SUCH AS TEMPERATURE C 
PCLATICN LAWS FOR THE 
TYPE, ETC. 

SLAVE3 PROVIDES MC 
RFTRIEVt AND PROCESS 

DAMMFT SELECTIVELY 
TAPES ONTO A FINAL TA 
(STANDARD CP ALTERNAT 

IGEL/P 
FCî  PR 
CRMAT 
SSES V 
ES A M 
CFLFT 

T THE 
ALL FI 
CS CF 
PCM LF 
WHE''<E 
M ANY 
ENDF/B 
B OATA 
NT (FR 
F MODE 
ESSES 
ES INT 
tNT EN 

A NEW 
CF/B T 
PEPLA 

NDF/B 
ESSAPY 
S AND/ 
AMOUNT 
EFENCF 
CATA, 

DULAR 
ENDF/B 
MERGE 

PE. T 
F) MAY 

LCTFB/ 
CCESSING 
I I ) TAPES 
ERSION II 
FANS CF G 
ION CF DA 
ENUF/B BO 
ELDS APE 
THE DATA 
GENDRE 00 
POSITIVE. 
OR ALL CF 
DATA CN 
ONTO FRO 

CM ST AND A 

THIS PACKAGE DF EIGHT 
ENDF/P II (EVALLATED NLCLEAP 

I FNDF/Q CATA AS WFLL AS EAP-
ORPECTING ASSEMBLED DATA ON A 
TA. 
C CARD IMAGE FORMAT TAPES ARE 
WITHIN SPECIFIED LIMITS, 
LIBRARY. ANGULAP DISTPIBU-
EEFICIENTS APE CHECKEC TC 

THE FOLLOWING CFFRATICNS -
FPCM 1 TC 9 ENCF/E TAPES, 
M 1 TC 8 ENDF/P RESULT TAPES, 
RC TC ALTERNATE OP VICE 

VERSION III ENCF/B DATA AS WELl AS EAP-
ERPRETED LISTINGS OF INFORMATION FROM 
DF/B TAPES. 
SECTICN DICTIONARY (FILE 1, SECTION 

APE. IF A SECTICN DICTIONARY IS 
CFO. 
IIBRARY TAPES WHICH CONTAIN DATA 
LIBRARY STRUCTURE IN ORCEP TC FPCDUCE 

CR PLCTS. THE LISTINGS AND/OR FLCTS 
CF INFORMATION RELATED TO THE CATA, 

NCE, PHYSICAL U M T S OF THF DATA, INTER-
CRYPTIC TITLES DEFINING THE REACTION 

SUBROUTINES WHIGH CAN BE ASSEMBLED TO 
DATA FOR A SPECIFIC PRCBIFM. 

S DATA FROM ONE OR TWC FNCF/B LIBRARY 
HE MODE (BCC OP BINARY) ANP ARRANGEMENT 
EF CHANGEC DUPING THIS PFOCFSS. 

490 JOSHUA OPERATING SYSTEM JOSHUA IS A SCIENTIFIC MOCU
LAR OATA BASEC SYSTEM FOR BATCH AND TERMINAL OPERATION. LARGE 
VOLUMES OF OATA CAN RE STORED AND RETRIEVED FOR COMPUTATION ANC 
DISPLAY. 

493 TROUT TROUT IS A FILE MAINTENANCE 
PROGRAM WHICH ALLOWS THE USER TO ALTER, MERGE, DELETE, OVERLAY 
OP CRFATE MULTIGROUP CROSS SECTION FILES IN MUG FORMAT. 

502 EDITOR EDITOR FRCDUCES REACABLE 
LISTINGS OF THE CONTENTS CF ENDF/B NUCLEAR OATA CROSS SECTION 
TAPES. IT ALSO ALLOWS COPYING; ALTERING MODE, MERGING AND 
PUNCHING CF THE DATA ON ONE CR MORE ENOF/B TAPES. 
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522 APC-SYSTEM ARC-SYSTEM IS THE COLLECTION 
OF SYSTEMS SUBPROGRAMS ANC MCOULES WHICH PROVIDE THF SOFTWARE 
ENVIRONMENT NECESSARY TO EXECUTE THE MODULAR COMPUTATIONAL CAPA
BILITIES CF THE ARGONNE RFACTCR COMPUTATION (ARC) SYSTEM CN IBM360 
SYSTFMS. 

557 SHLCG SHLOG PPOVICES CENEPAL-PUP-
POSE OATA MANIPULATION FUNCTICNS FCR DATA ANALYSIS. THESE FUNC
TIONS INCLUCE CREATING, MAINTAINING, AND STORING FILES, DISPLAYING 
THF CONTENTS OF A FILE VIA EITHER THE LINE PRINTER CP AN ON-LINE 
PLOTTER, SEARCHING FOP DATA POINTS BY COMPARING VALLES WITH SPECI
FIED CRITERIA, AND PEPFORMING CERTAIN STATISTICAL OPERATIONS ON 
THE DATA POINTS. 

571 CHECK3/RIGEL3 THESE PRCGRAMS ARF USED TO 
PRCCESS FNDF/B VERSICN III DATA. IN ACDITION, THE CC0660O PRC
GRAMS WILL PROCESS ENDF/B VERSION IV DATA. CHF0K3 CHECKS THAT THf 
FNDF/B TAPES ARE IN PROPER FORMAT AND ALL FIELDS ARE WITHIN SPECI
FIED LIMITS, RATHER THAN THF PHYSICS OF THE DATA LIPPARY. ANGULAR 
DISTRIBUTIONS RECONSTRUCTEC FRCM LEGENDRE COEFFICIENTS APE EVERY
WHERE POSITIVE. PIGEL3 WILL PERFORM ANY CP ALL CF THF FOLLOWING 
OPERATICNS - SELECTIVELY RETRIEVE ENCF/B DATA ON FRCM 1 TO 9 
ENDF/B TAPES, MERGE RETRIEVED FNDF/6 DATA ONTO FROM 1 TO 8 ENDF/B 
RESULT TAPES, CHANGE TAPE ARRANGEMENT (FROM STANCARD TC ALTERNATE 
OR VICE-VERSA) AND CHANGE TAPE MCDt. 

587 AFC-ALC FAU THE AEC-ALC PACIC FRECUENCY 
ASSIGNMENTS AND USES PROGRAM (FAU) P R O V I D I S FOR -AINTAINING RADIO 
FREUUFNOY ASSIGNMENT ANO TRANSACTION RECORDS. IT IISTS ALl RADIO 
FREOUFNOY ASSIGNMENTS AND USES FROM INITIAL APPLICATION (AEC-310> 
THROUGH AUTHORIZATIONS (IRAC COOKET). THE PROGRAM ALLOWS FCR 
SORTING BY OFFICE, SYSTFM NUMBER, LCCATICN, FRECUENCY, EXPIRATION 
DATE, ALO OF AEC SERIAL NUMBER, ANP IRAC DOCKET NUMBER. 

589 HFCOM AEC REGULATIONS PEOUIPE THAT 
A PURCHASE VS. LFASE ANALYSIS BE MADE ON FACH PIECE OF DATA PRO
CESSING EQUIPMENT AS FART CF THF STUDY PRECECING THE LEASE CR 
PURCHASE CF SUCH EQUIPMENT. IN APCITICN, IT IS RFCLIRED THAT A 
PUKCHASF VS. LFASE ANALYSIS PE PRFPAREO ANNUALLY FOP EACH ITEM OF 
DATA PROCESSING EQUIPMENT LEASED WITH AEC FUNCS. EECOM WAS 
DEVELOPED TO FACILITATE THE RAPID ANC ACCURATE PPEFAPATION OF 
AN AEC PURCHASE VS. LEASE SCHEDULE FOP AN ITEM CF CATA PROCESSING 
EQUIPMENT. 
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595 MAPPEP MAPPER IS A COMPUTER PROGRAM 
FOR PREDICTING EQUIPMENT REQUIREMENTS. IT WAS CESIGNED AS AN AID 
TO MANAGEMENT AND CAN INTERPRET COMPONENT PRODUCTION RECUIPFMENTS 
3ACKWARD FRCM SHIPPING SCHEDULES TO THE PROCESS CF INTEREST, CAL
CULATF EQUIPMENT CAPACITY, DISPLAY SIX MONTHS PRIOR EQUIPMENT 
UTILIZATION AND PROCESS YIELD DATA. 

603 RALCRTPH RALCRTPH IS A RFSOURCE ALLO
CATION SYSTEM USED TO PROVIDE THE PROJECT PLANNER WITH A TCCL TC 
HELP HIM SCHEDULE RESOURCES INVOLVED IN A PROJECT. INFORMATICN 
ON WHICH JOBS ARE CRITICAL AND THE RESOURCES AVAILABLE IS NECES
SARY FOP PROJECT SCHECULING. THIS SYSTEM IS ORIENTED TOWARC THE 
USER WHO IS PLANNING A PLANT SHUTDOWN. HOWEVER, IT ALSO HAS 
APPLIC4TICNS IN OTHER AREAS. 

607 SPIRAL THE GENERAL ABILITY OF SPIRAL 
IS BUILDING, PERHAPS GRADUALLY, A MACHINE-REACAElE ENOYCLCPECIA 
OF INFORMATION ITEMS THAT ARE OR MAY BECOME IMPORTANT TO A PAR
TICULAR PROJECT, AND THEN LATER, RFCALLING BITS OF INFORMATION AS 
REQUIRED. THE INFOPMATION CONTENT OF A COLLFCTICN CAN RANGE FROM 
CRYPTIC COMMENTS (AS CCCUP IN SOME TEST ANO INSPECTION RECORDS) 
TO MOPE LENGTHY ENTRIES (SUCH AS TECHNICAL ABSTRACTS AND MANAGE
MENT BRIEFS) AS WELL AS FULL TEXT OF DOCUMENTS. 
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638 RIGE 
VERSIONS 0 
OF PROCESS 

PTGCL4 
ARRANGEMEN 
ANC ERRCR 

CHFCK4 
UATA FILES 
NUMPFRS, C 
CCNTAINS P 

SUMUP4 
TOTAL. UP 
CROSS SECT 

LISTF4 
VERSICN LI 
CORRECTION 

PLCTF4 
MT=457, SK 

RESENO 
A POINTWIS 
ADDED. 

CRECT C 
DICT4 G 

FNCF/B MAT 
CAPFN4 

RANGES OF 
CORRECT ION 

L4,CHF0 
F ENDF/ 
ING THE 
RFTRIEV 
T. UPD 
FILFS. 
CHECKS 
. UPDA 
HECKS M 
SIC PHO 
CHECKS 
DATED V 
ION, 46 
PRODUCE 
STS MT 
S. 

PRODUCE 
IPS OVE 
PROCFSS 
F FORM. 

K4,SUMUP4 
B CHECKIN 
VERSION-

ES ENCF/E 
ATfcO VERS 

THE STRUC 
TEU VERSI 
T=457 ANC 
TON FILE 
WHETHER P 
ERSION FL 
SENT IN T 
S INTERPR 
457, SKIP 

S PLCTS 0 
R ERROR F 
ES ENCF M 

CAPABIL 

,IISTF4, TH 
G, RETRIEVAL, 
IV DATA FILES 
CATA AND CHA 
ICN PROCESSES 

TURE, CONSIST 
ON RECOGNIZES 
THE FORMATS 

CHANGES. 
ARTIAL CRCSS 
AGS GRID POIN 
HE TOTAL. 
ETEC LISTINGS 
S OVER ERROR 

F ENCF/B CATA 
IIFS, CONTAIN 
ATERIAlS WITH 
ITY OF FROCtS 

ESE PRCGRAMS APE UPCATEC 
AND DISPLAY CODES CAPAELE 

NGES MODE IPCO-BIN) OR 
DECAY DATA (MF=1, MT=457» 

ENCY, ANC FORMATS OF ENCF 
NFWLY DEFINED MT ANP MF 

CF THE ERROR FILES, 

SECTICNS ADC LP TO THE 
TS PRESENT IN THF PARTIAL 

OF ENCF/E CATA. UPDATED 
FILES, CCNTAINS MINOR 

. UPDATED VEPSION PLCTS 
S MINCR CCPECTICNS. 
PESCNANCE PAPAMETERS INTO 

SING ADLER-ACLFR PAPAMETERS 

ORRECTS ENCF/B CATA FIIES. 
ENFRATES A StCTICN TAHLE OF CONTENTS (CICTIONAPY) FOP 
EPIALS. 
TESTS FOR DISCONTINUITIES ACR 
AN ENOF/B MATERIAL. UPCATEO 
S. 

OSS THE LIMITS CF PESCNANCE 
VERSION CCNTAINS MINOR 



1320 

N. SUBSIDIARY CALCULATICNS 

1 
4/75 

123 WED THIS PROGRAM ECITS THf MAG
NFTIC TAPF PROPUCFD BY W-CSN CALCULATING PEACTICN PATES BY ENERGY 
AND BY VOLUME WITH T O T A L S . IT CAN ALSC PRODUCE REACTION RATES FCP 
EED-IN CKCSS SECT IONS. 

207 CPOSSPLCT/CPOSSFLOT CATA TAPE 
FPCM NEUTRCN CROSS SECTION DATA. 

AUTOMATIC PLOTS ARF GENERATED 

210 DTX THE DTX CCDE CALCULATES 
EFFECTIVE MACROSGCPIC, H O M O G E N E O U S , GROUP CROSS SECTIONS WHICH 
ARF SPACE-AVERAGED CVEP THE FLUXFS AND CURRENTS PRE-CALCULATFD 
IN A ONE-OIMENSICNAL NEUTRCN TRANSPCRT CCCE SUCH AS DTK CR DSN. 
ISOTROPIC AND ANISOTROPIC CPCSS SECTICNS MAY BE INCLUDED. 

239 CPS OPS PROVIDES A GRAPHICAL 
MEANS CF COMPARING tXPtklMFNTAL CROSS SECTION VALUES OBTAINEC 
FRCM THF SCISPS LIBRARY TAPE WITH AN OPTICN TO INCLUDE RtACING IN 
NEW EXPERIMENTAL CR CALCULATEC V A L U E S . 

409 LARCA MULTIGROUP CROSS SECTIONS ARE 
WEIGHTFC BY THt FLUX IN THE APPROPRIATE GRCUPS AND REGIONS, ANC 
CROSS SECTICNS FOR THE ASSEMBLY ARE COMPUTED AND PUNCHED IN DTF4 
FORMAT. THE PROGRAM ALSC COMPUTES THE INFINITE MECILM FLUX, REAC
TION RATES, ANO THE INFINITE MULT I PLICAT ICN FACTOR AND MATERIAL 
BUCKLING, 

434 HEATMESH HEATMESH IS USEC TO GENERATE 
GEOMETRICAL DATA REQUIRED FCR STUDIES OF HEAT TRANSFER IN AXISYM-
MFTPIC STRUCTURES REPRESENTED AS SURFACES CF RFVOLLTICN, THE PKC
GPAM CONSISTS OF TWO LISTINCT P H A S E S . THF FIRST SLBCIVIDES THE 
GIVEN PARTS INTO A NODAL NETWORK ANC EVALUATES THE GEOMETRICAL 
PROPERTIES OF THE N O D E S . THE SECOND DETERMINES ADJACENT NODES AND 
cDITS GEOMETRICAL DATA FOP THE THERMAL MCOEL. 

455 DACl DACl USES ANGULAR FLUXES FROM 
THE DTF4 SN COOF TO CAICULATE RFACTIVITY PERTURBATIONS, EFFEC
TIVE DELAYED NEUTRCN FRACTIONS, AND GENERATICN TIMES IN PFACTORS. 
THE REFFRENCE REACTOR SPECIFICATIONS ARE INPUT TC CACl BY A 
DIRECT READING OF THE CTH4 INPUT CECK. CONSEQUENTLY, THE CNLY 
ADOITICNAL INPUT NEECEC ARE THE PERTURBATION S P E C I F I C A T I O N S . 



1321 

SUBSIDIARY CALCULATICNS 4/75 

471 GAPER2D GAPEP20 IS A TWO-DIMENSIONAL 
TRANSPORT PERTURBATION THECPY PROGRAM USING THE PEAL ANO ACJCINT 
FLUXES ANO CURRENTS FRCM 2CF (ACC ABSTRACT 173) PROBLEM RESULTS TO 
COMPUTE REACTIVITY CHANGES DUE TC SMALL PERTUREATICNS IN REFLECTED 
MULTIREGION SYSTEMS. 

544 PL0T-3D FLCT-30 IS A PACKAGE OF SUB
PROGRAMS CESIGNFD TO DRAW THREE-DIMENSIONAL SURFACES FROM ARRAYS 
OF POINTS (X,Y,Z). THE SURFACES CAN BE DRAWN AFTER ARBITRARY 
ROTATIONS ABOUT THE THREE CCCRDINATF AXES. 

636 GAPFRIC REACTIVITY COEFFICIENTS APE 
COMPUTED USING FIRST-ORDfcP TRANSPORT PERTURBATION THEORY FOR ONE-
OIMFNSICNAL MULTI-REGION REACTCR ASSEMPLIFS. THE NUMBER OF SPA
TIAL MESH PCINTS ANO ENERGY GROUPS IS ARBITRARY. AN ELEMENTARY 
SYNTHESIS SCHEME IS EMPLOYED FOR TREATMENT OF TWO- AND THREE-
DIMENSIONAL PROBLEMS. THE CONTRIBUTIONS TO THF CHANGE IN INVERSE 
MULTIPLICATION FACTOR, DELTA(1/K), FROM PERTURBATIONS IN THE INDI
VIDUAL CAPTURE, NET FISSICN, TCTAL SCATTERING, (N,2N), INELASTIC 
SCATTERING, ANC LEAKAGE CROSS SECTIONS ARE COMPUTED. A MULTI
DIMENSIONAL PROMPT NEUTRON LIFETIME CALCULATION IS ALSO AVAILAELE. 
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154 CP0C90 THE C R 0 0 9 0 COCE WAS OEVELCPED 
FOR USE IN THE OATA PECUCTION OF OUT-OF-PILE FLUID FLOW EXPERI
MENTS ON THE ML-1 FUEL E L E M E N T S . THF CCDE IS SPECIFICALLY DE
SIGNED TO EVALUATE FRICTION F A C T O R S , ENTRANCE ANC EXIT C C E F F I 
CIENTS, AND ORIFICE C A L I B R A T I O N S FPCM HYDRODYNAMIC CATA OBTAINED 
FROM SINGLE PHASE EXPERIMENTAL FLUID FLOW TESTS IN AXIAL FLOW 
DUCTS. 

164 BURPl THE PROGRAM CALCULATES ABSO
LUTE TOTAL EFFICIENCY FOP M O N O E N E R G E T 1 0 GAMMA PAY INTERACTIONS IN 
CYLINDRICAL SCI NT ILLATICN D E T E C T O R S . THE ABSCLUTE TOTAL E F F I 
CIENCY IS DEFINED AS THE FRACTION CF SCUPCE GAMMAS WHICH INTERACT 
AT LEAST ONCE WITH THE CRYSTAL O E T F C T O R . C A L C U L A T I O N S APE MACE 
FOR THE POINT ISOTROPIC SCURCE LOCATED ALONG THE AXIS CF SYMMETRY 
FOR SOLID CYLINDRICAL C R Y S T A L S , WITH CR WITHOUT A COAXIAL CYLIN
DRICAL WELL. 

165 PURP2 THE PROGRAM CALCULATES THE 
ABSOLUTE TOTAL EFFICIENCY FCR M O N C E N F R G E T I C GAMMA KAYS INTERACTING 
IN CYLINDRICAL SCINTILLATION C E T E C T C P S . THF ABSCLLTE TOTAL EFFI
CIENCY IS DEFINED AS THt FPAOTICN OF SCURCE GAMMAS WHICH INTERACT 
AT LEAST ONCE WITH THt CRYST41 D E T E C T O R . CALCULATICNS ARE MACF 
FOR HOMOGENEOUS, ISOTROPIC CIRCULAR DISK CR CYLINDRICAL VOLUME 
SOURCES. SOURCES MUST BE SYMMETRICAL WITH THE AXIS CF SYMMETRY 
FC'R SOLID CYLINOPICAL C R Y S T A L S , WITH OR WITHOUT A COAXIAL CYLIN
DRICAL WELL. SOURCE ABSORPTION AND SCATTERING MAY EE INCLUDED FOP 
VOLUME S O U R C E S . 

166 
LUTE • 

BURP3 THE PROGRAM CA 
TOTAL EFFICIENCY FOR MONOENERGETIC G A M M A RAY I 

CYLINDRICAL SCINTILLATION C E T E C T C P S . 
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169 BURP4 BURP4 CALCULATES THE FHCTC-
FKACTICN FCF MONOENERCFT IC GAMMA RAYS INTERACTING IN SOLID CYLIN
DRICAL SCINTILLATION CETECTORS. PHOTOFRACT I ON IS CEFINED AS THF 
FRACTION OF INTERACTING SOURCE GAMMAS THAT ARE TOTAllY APSCRBFC 
(INCLUDING SECCNOARIES) IN THE CRYSTAL. ISCTPCPIC SOURCE 
GFOMtTPIES ALLOWED APE ISCTPCPIC PCINTS (CN OR OFF-AXIS), CISKS, 
CYLINDRICAl VOLUMES. ALLOWED MQNODIRECTICNAL SCURCES, NORMAL TO 
CRYSTAL FACE, ARE NARROW BEAM COLLIMATED TC CRYSTAL AXIS, PROAC 
REAM ILLUMINATING ENTIRE CRYSTAL FACE, ANP CCLLIMATtC BEAM OF ANY 
SPECIFIFO DIAMETER, 

170 BURP5 BURP5 CALCULATES THE FHGTC-
FRACTION FOP MONCENEPGET10 GAMMA PAYS INTERACTING IN WELL-TYPE 
CYLINDRICAL SCINTILLATION DETECTORS. PHOTOFPACTICN IS DfFINED AS 
THE FRACTION CF INTERACTING SCURCF GAMMAS THAT APE TOTALLY 
ABSORBED (INCLUDING SECDNCARIFS) IN THF CRYSTAL- ISOTROPIC SOURCE 
GFCMETPIES ALIOWEC ARE ISCTROPIC POINTS (ON CP OFF-AXIS), CISKS, 
CYLINCJICAl VOLUMES- ALSC ALLOWS NARROW MCNOOIRECTICNAL BEAM 
COLLIMATED TO CRYSTAL AXIS, INCIDENT NORMAL TC WELL BOTTOM. 

248 COINC (COMPUTER COOE FCP RFCUC OCINCIDENCE COUNTING 
TREATED TO OBTAIN SPECIFIC DISINTEGRATION RATES, CHANNEL E 
GIES ANC COUNT RATES, WEIGHTED MEANS, ANC ALL ASSOCIATED S 
ERRORS. CCFRECTIONS ARE MADE FOR UNEQUAL DEADTIME LOSS IN 
CHANNEL, OCINCIDENCE RESOLVING TIME LOSSES, DECAY DUPING 0 
DECAY FPOM A PFFERENCE TIME, AND BACKGRCUNC IN EACH OF THE 
CHANNELS. INPUT VARIABLES INCIUOE SAMPLE I D E M IF10 A1 ION, 
TIME FOR COUNTING, SAMPLE REFERENCE TIME, COUNTING INTERVA 
NUMBER OF CCLNTS IN TWO SINGLE CHANNELS A^D CNE COINCICENC 
NEL, ANO NORMALIZING SAMPLE VOLUME. INPUT PARAMETERS CONS 
DFADTIMES OF EACH SINGLE CHANNEL, COINCIDENCE RESOLVING Tl 
ALL THRFE CHANNELS, CECAY CONSTANT, BACKGROUND COUNT RATE 
THREE CHANNELS, AND STANDARD ERRORS FOR EACH CF THE ABCVE 
METERS. OPTIONAL INPUT ALLOWS DATE, GRCUP CLASSIFICATION, 
3-DIGIT USEP CODE. CLTPUT CCNTAINS CCRREOTED SINGLE CHANN 
INCIDENCE, AND DISINTEGRATION RATES REFERRED TC START CF 0 
SPECIFIC DISINTEGRATION RATE (CCUNTS/SECOND/UMT VCLLME OP 
REFFRRED TO REFERENCF TIMF, WEIGHTED MEAN AND ERPOP CF ANY 
OF PROBLEMS IN A GROUP, EFFICIENCIES OF THE TWO INCEFENDEN 
DETECTOR CHANNEIS, DATE, SUMMARY OF BACKGROUNC VALUES USED 
TIFICATIQN NUMBER, COUNT START TIME, AND UPPER AND LOWER L 
(ONE STANDARD DEVIATION) OF EACH CF THE COMPUTED OLANTITIE 
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25P FXPN EXPN ANALYZES PULSED NEUTRON 
OATA USING THE GAP EL IS-RUSSEL TECHNIQUE (PFFERENCE 11. BASICALLY 
THE CODE COMPOTES THF PROMPT CECAY CONSTANT, ALPHA, ANO THE PARA
METER (K*BETA/L) FRUM EXPERIMENTAL DATA, WHICH IS DIRECTLY EX
TRACTED FROM A TIME ANALYZER STORAGE MEMORY AND REAC ONTO A 
PUNCHED PAPER TAPE. THE ALPHA-DETERMINATION PART CF THE CODE WAS 
ORIGINALLY OBTAINEC UNDER THE NAME EXPLICIT FROM KNOLLS ATOMIC 
POWER LABORATORY BUT HAS SINCE BEEN MODIFIED. THE CCDE PPCVIDES 
OPTIONS FOR A PRE-BURST OR A POST-BURST BACKGROUND ANALYSIS. THAT 
IS, THE PARAMETERS ALPHA AND (K*BETA/L) APE OBTAINED USING A BACK
GROUND MEASURED PRIOR TO THE BURST OP MEASURED AFTER THE BURST. 

311 BURNUP BURNUP CORRELATES HEAVY ELE
MENT ISOTOPIC ANALYSIS WITH FISSION PRODUCT NEODYMILM, URANIUM, 
ANO PLUTONIUM CONCENTRATIONS IN AN IRPACIATEC URANIUM FUEL FOR 
CALCULATION OF BURNUP (ATOM PER GENT FISSICN ANC MWD/MT). 
REACTOR PARAMETERS, INCLUDING EFFECTIVE NEUTRON ABSORPTION CRCSS 
SECTIONS FOP ALL URANIUM ANC PLUTCNIUM ISCTOPES, CAPTUPE-TC-FIS
SION RATIOS FOP U235, PU229, ANO PU241, A TWO-GRCUP DESCRIPTION CF 
THF NEUTRON SPECTRUM, THE AVERAGE NEUTRON TEMPFRATUPE, THE REACTCR 
FAST FISSION FACTOR, AND THF OISTPIBUTION OF THE SOURCES OF FIS
SION AMONG THF FISSIONABLE NUCLIDES ARE COMPUTED FROM THE EXPERI
MENTAL DATA CBTAINEO FPOM THE MASS SPECTRCMETRIC ANALYSIS OF 
URANIUM, PLUTCNIUM, ANC NEODYMIUM. 

333 TOAD TOAD IS USEC TO PROCESS AND 
ANALYZE GAMMA RAY SPECTRA. 

390 CCRGAM A CORRELATION ALGORITHM IS 
CODED TC ALLCW THE UNFOLDING OF COMPLEX GAMMA-RAY SPECTRA TYPI
CALLY COLLECTED IN A NEUTFCN ACTIVATION ANALYSIS PROCEOUPE. 
CCRGAM (1) WILL COMPENSATE FCR ELECTRONIC SHIFTS IN THE DATA, (2) 
WILL CORRECT FCR BACKGROUNC, (3) WILL NORMALIZE THE CATA TO A 
FIXED NEUTRCN FLUX LEVEL, (4) ALLOWS A CHOICE CF WEIGHTING FAC
TORS, AND (5) ALLOWS A CHOICE OF METHODS FOR CALCULATICN OF STAN
DARD DEVIATIONS. THE CODE RECUIRES A MATRIX OF REFERENCE GAMMA-
RAY SPECTRA. THESE SPECTRA CAN BE IN A RAW-DATA FORM. ALL CF THE 
MODIFICATIONS AVAILABLE TO THE COMPLEX GAMMA-RAY SPECTRA ARE 
AVAILABLE TC THE REFERENCE GAMMA-RAY SPECTRA. IN ACCITION, A 
DECAY CORRECTION IS AVAILABLE FOR THE REFERENCF GAMMA-RAY SPECTRA. 
ONLY THE REFERENCE GAMMA-BAY SPECTRA THAT HAVE INTENSITY CCEFFI
CIENTS WHICH ARE SIGNIFICANT AT A PRESCRIBED LEVEL OF SIGNIFICANCE 
ARE RETAINED IN THE FINAL SOLUTION. THE INTERMEDIATE SOLLTICNS, 
I.E., THOSE SOLUTIONS THAT CONTAIN REFERENCE GAMMA-RAY SPECTRA 
WHICH HAVE NCNSIGNIFICANT INTENSITY COEFFICIENTS AT THE PRESCRIBED 
LEVEL, ARE PRINTED OUT. THEREFORE, SEVERAL SCLUTICNS ARE IMBEDDED 
IN THE FINAL SOLUTION. 
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394 JITER JITER COMPUTES THE FCLLCWING 
QUANTITIES MEASURED IN REACTOR FLUCTUATION EXPERIMENTS - THE DIS
PERSION PARAMETER Y, THE MODIFIED COEFFICIENT OF GORPELATICN MCC, 
THE FREQUENCY DEPENDENT PART CF THE PCWER SPECTRAL DENSITY PSD, 
ANC THE CROSS POWER SPECTRAL DENSITY OPSD. 

413 ALPHA-M ALPHA-M IS LSED FOR DETERMIN
ING RADIOISOTOPES BY LEAST SQUARES RESOLUTION OF THE GAMMA RAY 
SPECTRA. IT CAN HANDLE A VERY LARGE LIBRARY CF GAMMA RAY SPECTRA 
ANO TAKES INTO ACCOUNT CORRECTIONS SUCH AS BACKGRCUNC SUBTRACTION, 
COUNTING TIME, DECAY TIME, DEAD TIME, AUTOMATIC COMPENSATION FOR 
GAIN AND THRESHOLD SHIFTS, SIZE OF THF ALIOUOT, VOLUME RECUCTICN 
PRIOR TO COLNTING, ANC SO ON. 

421 MICHPC THF VICKERS PYRAMID NLMPEP 
ANC THE MICOCHARDNESS INCREMENT FRACTION ARE COMPUTEC FROM FILAR 
MICROMETER EYEPIECE RfAOINGS. THESE RFADINGS ARf MACF ON INDENTS, 
WHICH HAVE BEEN MADE EY AN INCENTEP, IN THE MATERIAL BEING TESTED. 

425 REDUX REDUX IS USED FOR THE REDUC
TION OF DATA FPOM REACTOR FLUCTUATION EXPERIMENTS. FROM INPUT 
COUNT SAMPLES RECORDED BY CNE GR TWC COUNTING CHANNELS, THE PRC
GRAM COMPUTES UNBIASED SAMPLE ESTIMATES OF MOMENTS AND FUNCTIONS 
OF MOMENTS CF THE COUNT DISTRIBUTIONS, INCLUDING THF DISPERSION 
PARAMETER Y ANO THE MOPIFIFD COFFFICIFNT OF OCPRfLATION MCC. 
STANDARD ERROR ESTIMAUS ARE COMPUTED FOR Y AND MCC. 

457 GSSLRNIB GSSLRNIB IS UTILIZED FOR 
EVALUATIONS ANO STATISIICAL DETERMINATION OF PHOTOFEAKS IN PHOTON 
SPECTRA. THE COOF PERFORMS EVALUATIONS OF PHOTCFEAK SPECTRA 
USING AS INPUT THE DIGITIZED PULSE HEIGHT DISTRIBUTION WHICH IS 
OUTPUT FPOM A LARGE MUITICHANNEL ANALYZER. PHOTCPEAKS ARE 
LOCATED, FUNCTIONS FIT TC EACH REAL PEAK, AND THE RELATIVE INTEN
SITY OF EACH FITTED PEAK ABCVE THF BACKGRCUNC CONTINUUM IS CAL
CULATED. THE CODF IS EASILY ADAPTABLE FOR ANALYSIS OF ANY SPECTRA 
WHICH CAN BF ADEQUATELY DEFINED BY PEAKS REPRESENTED IN ANALYTIC 
FORM. 

464 OYNOl OYNOl CALCULATES THE CISTRI-
RUTION OF ELECTRONS THAT ARE EMITTED FRCM A PHOTCMLLTI PLlER 
CCMPCSED OF A SERIES CF OYNODES. 

469 PMSl PMSl OCRPECTS EXPtPIMENTAL 
FAST NFUTRON POLARIZATION CATA FOR FINITE GEOMETRY ANC MULTIPLE 
SCATTFRING EFFECTS, WHEN LIQUID HELIUM IS THE POLARIZER ANALYZER. 



1326 

0. EXPERIMENTAL OATA PROCESSING 4/75 

476 CAGE/BIRC/SPEC 0AGE/BIRC/SPEC IS A PACKAGE 
OF THREE INCEPENDENT CODES DESIGNED FOR THE REDUCTION AND PROCESS
ING CF NEUTRON TIME-CF-FLIGHT SPECTRA IN PULSEC MULTIPLYING OR 
NON-MULTIPLYING ASSEMBLIES. 

485 GASPAN GASPAN ANALYZES OUTPUT PULSES 
FPOM A LITHIUM-DRIFTEC GERMANIUM SFMICCNDUCTOP DETECTOR TC DEFINE 
CCMPLEX GAMMA-RAY SPECTRA CF ROUTINE CRUC ANC FILTRATE SAMPLES. 
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62 LCS AlAMOS LEAST SQUARES THIS PROGRAM PEPFCRMS LEAST 
SQUARES FITTING OF LINEAR CR NONLINEAR FUNCTICNS IN SEVERAL INCE
PENDENT VARIABLES. THE PRCGPAM WILL PETtPMINE AN ESTIMATE CF A IN 
THE FUNCTION Y=F(X,A) BY MINIMIZING THt SUM CF SQUARES. 
IN THE FUNCTION, X IS A VECTOR CF OBSERVED VAPIAPLES ANO A IS A 
VECTOR OF PARAMFTERS TO BE DETERMINED. IN THIS CONTEXT, A LINEAR 
FUNCTION IS ONF WHOSE PARTIAL DERIVATIVES WITH RESPECT TO THE ELE
MENTS OF A APE ALL INCEPFNCtNT OF A. A NCNLlNEAP FUNCTION HAS AT 
LEAST CNE OF THE ELEMENTS CF A APPEARING IN AT LEAST CNE CF THFSF 
PARTIAL DERIVATIVES-

186 LAG1/1AG2 LAG IS A SINGLE PASS LOAD 
AND GO ASSEMBLER DESIGNED TO ACCEPT IBM7090 FIOCC II INSTRUCTIONS. 

321 EXPALS THIS PROGRAM FITS BY LEAST 
SQUARES A FUNCTION WHICH IS A LINEAR COMBINATION OF REAL EXPCNEN
TIAL DECAY FLNCTIONS. THE FUNCTION IS 

Y(K) = SUMMATION OVER J OF A(J) » SXP(-LAM6DA(J) • K ) . 
VALUES CF THE INDEPENDENT VARIABLE (K) ANC THE DEPENDENT VARIABLE 
Y(K) ARE SPECIFIED AS INPUT DATA. WEIGHTS MAY BE SPECIFIED AS 
INPUT INFORMATION OR SET BY THE PROGRAM (W(K) = 1/Y(K)). 

324 FRANTIC FRANTIC IS CESIGNED TO PRC
CESS RAW COliNTING OATA ANC TO FIT IN THE LEAST SQUARES SENSE THESE 
DATA TC THE MULTIPLE EXPONENTIAL GROWTH AND DECAY ECLATIONS. THE 
PPCGRAM CAN BE USED FCR SUMS OF EXPONENTIALS WITH FCSITIVE, NEGA
TIVE, OP ZEPC EXPONENTS ANC POSITIVE OR NEGATIVF COEFFICIENTS. 

327 OAFTl DAFTl IS A PRCGPAM FOP 
WEIGHTED LEAST SQUARES FITTING OF 0.0253 EV NEUTRON CATA FOR FIS
SILE NUCLIDES. THE PRCGRAM ALSO CARRIES OUT COMPUTATIONS RELEVANT 
TO DISCERNING OVERALL GOCCNFSS CF FIT, PARTICULARLY CEVIANT DATA, 
AND DATA WHOSE IMPROVEMENT WOULD LEAD TC LARGE REOLCTIONS IN ERROR 
OF EACH FITTED PARAMETER. 
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364 SNEC SNFC CONSISTS CF THF TWC 
COOES, SNAP ANP EOPLT, WHICH HAVE BEEN MERGED DUE TO THEIR COMMON 
USE OF THF SLIP COMPILER. SNAP INTERPRETS AND SCLVES PSFUCO-
FORTRAN INPUT EQUATICNS REPRESENTING NCNIINEAP ALGtERAIC SYSTFMS. 
ECPLT INTERPRETS PSEUCO-FCRTRAN INPUT EQUATIONS ANC CALCULATES 
AND PLOTS MULTIPLE CURVES ON A SINGLF GRAPH. EOPLT IS USEFUL FCR 
PARAMETER STUDIES. 

407 OATATRAN UTILITY MODULES PL0T2 WAS DESIGNED TC PPCVIDE 
ROUTINE X-Y PLOTS USING THE CALCOMP PLOTTER, MIGFOFILM UNIT, OR 
PRINTER AS THE OUTPUT DEVICE. PLCT3 WAS DESIGNEC TC PREPARE CON
TOUR, PERSPECTIVE, ANC STEREOGRAPHIC PLOTS FOP THF CALCOMP PLOTTER 
Of MICROFILM UNIT OE FUNCTIONS OF TWO VARIABLES. 

411 "0661, M0657, MC626 M0661, M0657, AND M0626 PER
FCRM STATISTICAL ANALYSES CF CATA BASED CN A LFAST SQUARES PCLY
NOMIAL FIT. 

428 DOGGY DOGGY CAN PERFORM MOST KOL-
TINE FORM SHEET CALCULATICNS. THF PROGRAM CAN HANDLE COMMON 
ARITHMETIC MANIPULATIONS ON COLUMNS OF INPUT SUCH AS ADDITION, 
SUBTRACTION, MULTIPLICATION, AND DIVISION. IT ALSC HAS PROVISIONS 
FOR THF USF OF SPECIAL FUNCTIONS SUCH AS LOGARITHMIG, TRIGONOME
TRIC, APC TRIGONOMETRIC, HYPERBOLIC, EXPCNENTIAL, SCLARE ROOT, 
MAXIMA, MINIMA, ANO RAISING A NUMBER TO ANY POWER. CCGGY ALSO 
CALCULATES WATER PROPERTIES SUCH AS THERMAL CONCLCTIVITY, VIS
COSITY, ANO PRANDTL NLMBEP OVER A WIDE RANGE OF TEMPERATURE ANC 
PPESSURE. 

442 SIMPLFl SIMPLEl COMPILES AND EXECLTES 
MULTISTATEMENT CALCULATIONS TYPED IN A FAMILIAR ALGEBRAIC NOTATION 
AT A TIME-SHAREO TERMINAL, IMMEDIATELY RETURNING RECLESTED RESULTS 
TO THE TERMINAL AND PERMITTING AD LIB CONTINUATION OF A CALCULA
TION. THE USER MAY LSE THE SYSTEM AS AN EXTENDED ANC POWERFUL 
ELECTRONIC CALCULATOR OR AS A CALCULATOR CF SMALL LOAD-AND-GC 
RUNS. ERRORS ARE DETECTED AND CORRECTED CN AN AS-YCL-GO BASIS. 
CALCULATICNS MAY INCLUCE INTFRACTIVE INPUT/OUTPUT, FUNCTIONS, AND 
LCOPS. 

444 ROPE 
ROOTS CF PCLYNOMIALS. 

RCPE IS USEC TO CALCULATE 



1329 

P. GENERAL MATHEMATICAL AND COMPUTING SYSTEM ROUTINES 4/75 

445 LIZARC4 LIZAPC4 IS USEC TO SOLVE NON
LINEAR, ORDINARY CIFFERENTIAL ECUATIONS AS A ONE-SHCT EFFORT. IT 
WAS WRITTEN TO SOLVE INITIAL VALUE EQUATIONS, THAT IS, THE VALLES 
OF THE DEPENCENT VARIABLES MUST BE SPECIFIED AT SOME INITIAL 
VALUE OF THF INDEPENDENT VARIABLE. ONE-DIMENSIONAL STEADY-STATE 
BCUNDARY VALUE PROBLEMS CAN BE SOLVED WITH LIZARC4, PROVIDING AN 
ITFRATIVE METHCD IS EMPLOYED PY THE USER WHERE ONE OF THE BOUNCARY 
CONOITICNS IS SPECIFIEC ANC INTEGRATICN PROCEEDS UNTIL THE ALTER
NATE BOUNDARY CONDITION IS MET. 

446 MCST MCST IS CESIGNEC TC VARY A 
SFT OF COORDINATES (XI,X2, . . . ,XNI REPRESENTING THE VECTOR X IN 
SUCH A WAY THAT A SPECIFIED FUNCTION Y I X ) , VIX) GREATER THAN OP 
EQUAL TC 0, IS MINIMIZED. 

478 BETTIS ENVIRONMENTAL ROUTINES: THE BETTIS ENVIRONMENTAL RCU
TINES EXTEND THF FORTRAN LANGUAGE BY MODIFYING SCME OF THE STAND-
ARC CCC6600 LIBRARY ROUTINES AND BY ADDING RCUTINES TO THE LIBRARY 
TC FACILITATE DECIMAL INPUT ANO OUTPUT, FILE MAINTENANCE, SCRATCH 
I/O, STORAGE ALLCCATICN, LTIIITY FUNCTICNS, OPERATING SYSTEM 
INTERFACING, AND OPERATOR COMMUNICATION. 

MODEL (MODIFIED ENVIRONMENTAL LIBRARY) DIFFERS FFCM THE ORIGI
NAL BETTIS VERSION IN THAT IT ALLOWS THE OPERATING SYSTFM, RATHER 
THAN THE ENVIRONMENTAL PACKAGE, TO CCNTRCL THE OPERATING ENVIPON-
MFNT. 

484 FIGS FIGS IS A FORTRAN CALLABLE 
SUBROUTINE PACKAGE FCR THE SUPPORT OF INTERACTIVE COMPUTING 
PROGRAMS UTILIZING AN IBM SYSTEM/360 COMPUTER ANC AN IBM2250 
PISPLAY UNIT. 
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496 KAPLPLOT KAPLPLOT IS THE SET OF STAND
ARD CALCOMP SUBROUTINES WRITTEN AT KNOLLS ATOMIC POWER LABORATORY 
TC PROVIDE GRAPHIC O U T F U T . 

GRLIN IS USEP TO DRAW AN AXIS SYSTEM, ESTABLISH SCALING FAC
TORS, AND ENABLE THE LSEP TO DRAW LINEAR G R A P H S . 

GRLOG IS USED TO CPAW AN AXIS SYSTEM, ESTABLISH SCALING FAC
TORS, ANO PERMIT USERS TC CPAW FULL LOGARITHMIC G R A P H S . 

LINLG PROVIDES THE CAPABILITY CF DRAWING SEMI -LCGAPITHMIC 
GRAPHS WITH LINEARLY SC4LEC ABSCISSAS WHILE LOGON PROVIDES THE 
SAME C4PABIIITY WITH LINEARLY SCALED O R D I N A T E S . 

PENSET INITIALIZES THE PLOTTING S U B R O U T I N E S AND CPAWS THE JOB 
IDENTIFICATION, TIME, G A T E , ANO CHARGF N U M P E R . 

PENEND MOVES THE PEN OFF A C O M P L E T E D PLCT AND PPFVFNTS SUBSE-
OUENT PLOTS FROM OVERWRITING THE COMPLETED P L O T S . 

IPLCT MOVES THE PLCTTEP PEN FROM ITS CURRENT POSITION TO A NEW 
POSITION. 

IDPLOT MCVES THE PEN A SPECIFIED INCREMENTAL DISTANCE IN INCHES 
FPCM ITS PRESENT POSITION. 

PSCALE FSTAPLTSHtS THE VALUE OF FACTCPS TO PE UStC BY THE SPLCT 
SUBROUTINE TN SCALING USER DATA TO FIT CN PLOTTER C C C R D I N A T E S . 

SPLOT CAUSES THE PEN TC MOVE TO COORDINATES WHICH APE OPTAINEC 
BY APPLYING FSCALF SCALE FACTORS TO USER CATA. 

XCPLCT ANC YCPLCT CAUSE ALPHABETIC INFORMATION TC BE WRITTEN 
PARALLEL TC THE DIRECTION CF THE ABSCISSA AXIS, XCPLCT, OR THE 
ORDINATE AXIS, Y C P L O T . 

PMARK CAUSES A DISTINCTIVE SYMBOL TO EF PLOTTEC AT THE CURRENT 
"CSITION OF THE PEN. 

PLTSIZE CONVEYS TC THE PI CITING SYSTEM INFCRMATICN WHICH WILL 
ENABLE THE PLOTTING SYSTEM TC PLACE THE MAXIMUM NUMPER OE FLCTS IN 
A MINIMUM LENGTH CF PAPER. 

497 RELOl RELOI COMPUTES THE FAILURE 
PPCBAOILITY FOR A SINGLE FAILURE M O D E . TWO CPTICNS APE AVAIL
ABLF - OPTICN 1 CALCULATES THE INTFRACTION OF TWC NOFMALLY DISTRI
BUTED VARIATES ANC OPTION 2 CALCULATES THE INTERACTION OF TWO 
TRUNCATED NORMALLY UISTRIBUTEC V A R I A T E S . 

514 FCRSIM FCRSIM IS A FORTRAN 
OPIENTEC SIMULATION FPCGPAM FCR THE CUNTINUOUS TRANSIENT SCLUTICN 
OF SYSTEMS CF ORDINARY DIFFERENTIAL E Q U A T I O N S . THE LSER WRITES 
HIS EQUATIONS IN A FORTRAN S U P R O U T I N E , FLILCWING PRESCRIBED 
PULES, AND LOADS THIS POUTIN't Al ONG WITH THE EXECUTIVE R O U T I N E S . 
THt EXECUTIVE ROUTINES THEN READ IN INITIAL DATA SUPPLIED BY THE 
USER ANC PPCGEFD WITH THE INTEGRATION. 
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515 GENFD ENVIRONMENTAL ROUTINES THE GENED ENVIRONMENTAL ROU
TINES CCNSIST OF A SET OF STANDARD ROUTINES WRITTEN AT THE GENERAL 
ELFOTRIC NUCLEAR FNEKGY DIVISION AND A SET OF STANCAFP GE635 SYS
TEM ROUTINES. THE FIRST SET INCLUDES THE FCLLCWING -

HITA MOVES BITS FRCM ONE WORD TC ANOTHER WITHOUT ALTERING THOSE 
HITS OUTSIDE THF RANGE Qp THE CALL. 

CASE POSITIONS AN INPUT FILE SC THAT THE INPUT CATA FCLLCWING 
A CASE CARD CAN PF READ. 

CASFPR ASSUMES THAT AN ERROR WAS CETEOTEO IN THf LAST CATA CASE 
AND FORCES THE CASE SUBROUTINE TO ADVANCE THE PATA INPUT FILE TC 
THE NEXT INDEPENDENT CASE CARC OR TC THE END OF THE INPUT CATA, 
WHICHEVER OCCURS FIRST. 

DRAW IS A GFNtRAL-rURPCSE PLOTTING ROUTINE USED TC (A) CRAw A 
GRID NETWORK, (B) LABEL THt GRID NETWORK, (C) DRAW CURVES WITHIN 
THF GRID NETWORK, (0) ALLCW TWO DIFFERENT Y-AXIS VALUES, AND 
(E) PRODUCE A BAR OR HISTOGRAM PLOT. 

EPRSVS IS A GENERAL ERPOP INDICATING ROUTINE THAT SETS UP DIAG
NOSTIC INFOPMATION FOR USE IN ERROR RECOVERY WITHIN PROGRAM SYS
TFMS. 

F4TRBK PROVIDES A TRACE OF CALLING PROGRAMS FPOM LFVFl TO LEVEL 
UP TO THE ORIGINAL CALLING LFVEL. F4TRAC PRINTS OUT A TRACE AND 
THEN RETURNS TO THE STATEMENT AFTER THE CALL TC F4TPA0. F4TPIC 
PROVIDES THF NAME OF THE FRCGRAM WHICH CALLED ERRSYS. 

FLEXO WRITES A MESSAGE CN THE ON-LINE TYPEWRITER CURING PROGRAM 
EXECUTICN TO SERVE AS A GUIDE TO THt OPERATOR CR USER. 

FLTBOD CONVERTS A FORTRAN FLOATING-POINT NUMBER TC A PCD NUMBER 
IN EITHER F CR E FORMAT. 

FSNOW IS A SPECIAL SUBRCUTINF TO SAVE A FILE CCCE IN THF CELL 
.SPEC. 

FSUP PERMITS THE USER TO SLPPPESS A FLOATING-POINT NUMBER CP 
BINARY ONFIGURATION WHEN PRINTING OR PUNCHING WITH FORTPAN I/C. 

FSUPO IS CALLED TO DISABLE THE SUPPRESS FUNCTICN PERFORMEC BY 
FSUP AND RETURN TC NCFMAL FORTRAN I/C PROCESSING. 

HELP IS USEP TC SUPPLY A USER WITH THE TYPE OF CEVICE (TAPE/ 
DISC/DRUM) AND THE NUMBER CF LINKS USEC IF THE DEVICE IS A CISC CP 
DRUM UNIT. 

IDFTAP CREATES A LOGICAL UNIT DESIGNATOR (REFERPEC TC AS A 
LUD), FROM THE INFORMATION GIVEN TO THE IDFTAP FUNCTION PV THE 
USER, ANO RETURNS THE LUD TC THE USER. 

ISERVE IS A FUNCTICN WITH VARIOUS CPTICNS TC PICK UP ANC/OR 
CCNVERT ONE OF THE FOLLOWING - DATE, CLCCK TIME, CASE NUMBER, USER 
IDENTIFICATION, ANO COMPUTER FRCCESSCR TIME. 

ISUP PERMITS THE USER TC SUPPRESS A FIXED-PCINT NUMBER CR 
BINARY CONFIGURATION WHEN PRINTING OR PUNCHING WITH FCRTRAN I/O. 

ISUPO IS CALLED TC DISABLE THE SUPPRESS FUNCTION PERFORMEC BV 
ISUP ANC RETURN TC NCFMAL FORTRAN I/C PROCESSING. 

LIMRTN PERMITS THE USER TO REGAIN CONTRCL AFTER AN 18 ABORT 
(RUNNING TIME EXCEEOECI OCCURS, ALLOWING THE FRCGRAM AN ACCITICNAL 
5 MINUTES OF PROCESSOR TIME. 

LISTFORM CONSISTS tF TWC SUBPROGRAMS, JGEGEN ANC JGEOUT, ANC 
ENABLES THE FORTRAN USER TC WRITE OUTPUT TAPES (FOR PRINTING CR 
PUNCHING) IN A MORE EFFICIENT ANO FASTER MANNER THAN IS POSSIBLE 
WITH A FORTRAN WRITE (I,Nt LIST STATEMENT, WHICH MUST SCAN THE 
FCRMAT STATEMENT EACH TIME CUTPUT IS INITIATED. 

L0CF4 IS A FUNCTION USED TO CONVERT THE ADDRESS CF A VARIABLE 
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CP AN ARRAY INTC A FCRTRAN INTEGER. 
NBCDFX CCNVFRTS A ROD NUMRER, INCLUDING THF SIGN, TO A FORTRAN 

INTEGER. 
NEXBCO CONVERTS A FORTPAN INTEGER TC A BCD NUMBER. 
NIPS INTERPRETS AN ARRAY CF BCD CHARACTERS IN INTEGER, PEAL, CR 

HOLIFRITH FORMAT. 
NPOST IS A MULTIPLE ENTRY SUBROUTINE INCCRFORATINC THE FUNC

TIONS OF VTAB, REWIND, PCSWPS, POSIIN, POSTMW, PCSASN, PCSPCS, 
PRID, "WID, POSTSF, POSTSE, POSTPB, ANC POSTWB. IT SERVES AS A 
PPIVFR TO RWSHT FCP GROUPS CF DATA WHICH APE UNICUfLY DFFINED CN 4 
PHYSICAL DEVICE CALLED A LINE (A DISK, DRUM, OR TAPE F I L E ) . 

NSORT PROVICES A FLEXIBLE ASCEND ING-CROER SORTING CAPABILITY TC 
A FORTRAN PROGRAM THAT RECUIRES A TAPF CR DISC SORT. 

PLOTPC PPCVIDES A SERIES OF CALOCMP PLOTTER R C U T I N E S . THESE 
INCLUDE PENSET, PSCALE, SPLOT, IPLOT, IDPLCT, XCPLCT, YCPLCT, 
PMARK, AND PENEND. 

PRNTHO CAUSES A PRINTER OUTPUT HEADING TO BF WRITTEN AT THE TOP 
OF A NEW PAGE. 

PERFAO ALLOWS THE USER TO RE-READ (RE-FORMAT) THE LAST ECC 
RECORD READ IN, UNDER A DIFFERENT FORMAT CONTROL. CONVRT PERMITS 
CHARACTER MANIPULATION ANC CCNVERSICN CF ANY CATUM/CATA IN MEMCRY. 

PWSBT MANIPULATES INFORMATION IN BINARY FORM CN TAPE, CISC, CR 
DRUM PHYSICAL DEVICES. IT INCLUDES BLKSIZ, RDBT, WTET, SBITF, 
SBITB, RWC, RWOLC, ANC M U V E P T . 

VAMPIR PROVIDES THE CCMPLETE SETUP OF LINEAR GRAPHS TO BE PRO
DUCED CN A DIGITAL PLCTTEP. 

ZERO CAUSES DIVISION BY ZERO TO YIELD A FIXED OR FLOATING PCINT 
ZFRC AS THE DIVIDEND INSTEAD CF THE MACHINES MAXIMLM. IT ALSO 
SUPPRESSES THE ASSOCIATED DIVIDE CHECK ANC ERRCR MESSAGES. 
THF SET OF STANDARD Gt635 SYSTEM ROUTINES INCLUDE -

DUMP WHICH DUMPS THE INDIGATFD LIMITS OF COPE STCPAGF ANC TER
MINATES EXECUTION BY RETURNING CCNTRCL TO THE OPERATING SYSTEM. 

PDUMP WHICH DUMPS THE INDICATED LIMITS OF CORE STORAGE AND THEN 
GCNTINUES EXECUTION. 

LINK WHICH ENABLES THE PROGRAMMER TO CALL PROGRAM OVERLAYS ANO 
LLINK WHICH LOADS A LINK ANC THEN RETURNS TC THE NEXT SEQUENTIAL 
STATEMENT OF THE CALLING R C U T I N E . 

FLGEOF WHICH IS USED TO PRCCESS ENC-OF-FILE CCNCITICNS. 
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516 PTACll PTACll ALLOWS A PROGRAMMER 
TO ASSEMBLE BINARY CCCE FOR THE DIGITAL EQUIPMENT COFPORATICN 
POP-11 COMPUTER ON THE IBM360/75, TAKING ADVANTAGE CF THE FACIL
ITIES ANO SPEED OF THE LARGER MACHINE. 

518 ERREST ERRFST SORTS THE ROD 
BUNDLE LIBRARY OF CRITICAL HEAT FLUX OATA AND PERFORMS ERRCR CAL
CULATICNS ON SORTED SUBSETS. 

519 NPTS OS/360 REMCTE JOP ENTRY NRTS ALLOWS USERS AT 
REMOTE LOCATIONS TO SUBMIT JOBS OVER SLCW OR HIGH SPEED 
COMMUNICATION LINES TC AN IBM SYSTEM 360/75 USING THE OPERATING 
SYSTEM THAT PROVIDES MULTIPROGRAMMING WITH A VARIAPLE NUMBER CF 
TASKS. THIS PROGRAM IS AN EXTENSION OF THE STANDARC RJE PRCGRAM. 
ONCE A JOB HAS BEEN ENTERED EXECUTION PROCEEDS UNDER OS JCP MAN
AGEMENT RCUTINES. 

[• 
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534 
FORTRA 
OF THE 
TPIDIA 
GFNERA 
TINES 
IDENTI 
lALANC 
BALBAK 
GHAl 
CBABK? 
El MHES 
FIMBAK 
OPTHES 
OPTBAK 
TPEDl 
TFED2 
TRBAKl 
FIGI 
BAKVEO 
COMHFS 
CCMBAK 
HTPIPI 
HTP IBK 
HQR 
HOP 2 
INVIT 
TCLl 
TCL2 
IMTQLl 
IMT0L2 
TSTURM 
BISECT 
CCMLP 
COMLR2 
CINVIT 
kATQR 
E L T P A N 
O F T R A N 
F I G I ? 
T I N V I T 
E I S P A C 

E I S P A C 
N SUBR 
FOLIC 

GONAL, 
L AND 
APE -
F ICATI 

E2E 
E2F 
E2F 
E2F 
E2F 
E2F 
E2F 
E2F 
E2E 
E2F 
E2F 
E2F 
E2E 
E2F 
E2E 
F2F 
E2E 
E2F 
E2E 
E?E 
F2F 
F2F 
E2E 
E2E 
E2r 
F2F 
E2f 
E2r 
E2F 
F2F 
F2F 
F2F 
F ?r 
E2r 
E2E 

K EISPACK IS / COLLECTION OF 
OUTINES TO SCLVE THE STANCARD EIGFNPPOPLEM FOR ANY ONE 
WING CLASSES CF MATRICES - REAL GENERAL, CERTAIN REAL 
REAL SYMMETRIC, REAL TRIDIAGONAL SYMMETRIC, COMPLEX 

COMPLEX HEPMITIAN MATRICES. THE INOIVIDLAL SUBROU-

ON 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
784 
285 
286 
287 
28P 
289 
?9u 
291 
292 
293 
294 
2<̂ 5 
2 = 6 
297 
298 
220 
221 
2?2 
273 
299 

DtSCRIPTI 
BALANCE A 
BACK TRAN 
BALANCE A 
BACK TRAN 
REDUCE RE 
BACK TkAN 
REDUCE RE 
BACK TRAN 
REDUCE SY 
REDUCE SY 
BACK TRAN 
REDUCE NO 
BACK TRAN 
REDUCE CC 
RACK TRAN 
REDUCE HE 
BACK TRAN 

FIND 
FIND 
FIND 
FIND 
FIND 
FIND 
FINC 
FIND 
FIND 
FIND 
E IMP 
FINC 
FIND 

ALL 
ALl 
SOME 
ALL 
ALL 
ALL 
ALL 
S'lME 
SOME 
ALL 
ALL 
SOME 
EXTk 

ACCUMULAT 
ACCUMULAT 
REDUCE NO 
FIfJC SOME 
CONTFCL P 

CN 
REAL GENE 

SEOPM VECT 
CCMPLEX G 

SFCRM VECT 
AL MATRIX 
SFCRM VECT 
Al MATRIX 
SEOPM VECT 
M. MATRIX 
M. MATRIX 
SFCRM VECT 
NSYM. TRIP 
SFCRM VFOT 
MPLEX MATR 
SFCRM VECT 
PMITIAN MA 
SFORM VECT 
VALUES OF 
VALUES/VEC 

VECTORS 0 
VALUES OF 
VALUES/VEC 
VALUES OF 
VALUES/VEC 
VALUES/VE 
VALUES OF 

VALUES CF 
VALUES/VFC 
VECTORS 0 

EMF VALUES 
E TRANSFCP 
F TRANSFCP 
NSYM. TRIO 
VECTORS C 

POGRAM FOP 

RAL M 
ORS 0 
ENERA 
ORS 0 
TO RE 
ORS 0 
TO RE 
ORS 0 
TC SY 
TC SY 
ORS 0 
lAG. 
OPS 0 
IX TO 
ORS 0 
TR IX 
ORS C 
RFAL 
TORS 
F REA 
SYM. 
TCRS 
SYM. 
TOPS 
CTOPS 

SYM. 
COMPL 
TORS 
F COM 
OF S 

MATIC 
MATIC 
I AG. 
F SYM 
tISP 

ATRIX 
F MAT 
L MAT 
F MAT 
AL HE 
F MAT 
AL HE 
F MAT 
M. TR 
M. TR 
F MAT 
MATRI 
F MAT 
CCMP 

F MAT 
TO SY 
F MAT 
HESS. 
OF RE 
L HES 
TRIDI 
CF SY 
TRIDI 
OF SY 
CF S 
TRIC 

FX HE 
OF GO 
PLEX 
YM. T 
NS FR 
NS FP 
MATRI 

TRI 
ACK 

RIX 
RIX 
PIX 
SS. 
RIX 
SS. 
RIX 
IDIAG 
IDIAG 
RIX F 
X TC 
RIX F 
LEX H 
RIX F 
M. TP 
PIX F 
MATP 

AL HE 
S. MA 
AG. M 
M. TR 
AG. M 
M. TF 
YM. T 
lAG. 
SS. M 
MPI EX 
HESS. 
PIE lA 
CM El 
CM CP 
X TC 
DIAG. 

FORMED BY BALANC 

CFMED EY CBAL 
ELEMENTARY) 
OPMED BY ELMHES 
ORTHOGONAL) 
CPMED PY CRTHFS 

PY 

PY 

CFMED BY 
SYM. TPIO 
CFMED RY 
ESS. 
OFMfD 
IDIAG 
CPMED 
IX 
SS. MATRI 
TPIX 
ATPIX 
ID TAG 
ATRIX 
ICIAG. MA 
RIDIAG. M 
MATPIX 
ATPIX 
HESS. MA 
MATRIX 

G. MATRIX 
MHES (FOR 
THES (FOR 
SYM. TPIC 
MATF IX 

TREDl 
lAG. 
F(GI 

CCMHES 

HTPIDI 

X 

MATRIX 

TRIX 
ATP IX 

TRIX 

HCP2) 
HQP2) 

I AG. 

541 WSP-HASP/DOS THE WSP (WORK STATICN 
PACKAGE) IS A MODIFICATir'N OF THE STANDARD HASP/RMT260 PACKAGE 
ciipPLir-p BY IBM AND PUNS CN A MUL TI PPOGRAMMCp DCS SYSTEM/36.:/3C 
OSING MULTI-LEAVING ANF BINARY SYNCHFUNOUS CCMMUN IC AT ICNS TC; 
CCMMUNICiTt WITH A SYSTFM/3ftO/i95/ASP CENTRAL CPU. 
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556 KFFLF KEFLE IS A LINEARLY C O N 
S T R A I N E D N O N L I N E A R PROGRAMMING ALGORITHM FCR LCCATINC A LOCAL 
MINIMUM OF A F U N C T I O N OF N V A R I A B L E S WITH THF VARIABLES SUBJECT 
(INFAR fOUAl ITY AND/CP INEQUALITY C O N S T R A I N T S . 

TO 
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1 
1 

562 
IBM 36 
ARGONN 
GORIES 
IDENTI 
A152S 
B156S 
B157S 
B158S 
B159S 
6252S 
P353S 
B354S 
B355S 
B4 56S 
B457S 
H458S 
C153S 
G151S 
C250S 
0251S 
C252S 
C253S 
C254S 
0353S 
C354S 
0355S 
C365S 
C366S 
C367S 
C36eS 
G36°S 
0370S 
0371S 
C372S 
C^735 
0374S 
G375S 
C377S 
C 3 8'JS 

C3P?S 
G383S 
C3P4S 
C3fl5S 
C3P6S 
C387S 
C3P8S 
C3P9S 
C390S 
C393S 
D150S 
D150S 
P 1 5 1 S 
P151S 
D152S 

AMDLIPAF 
0 SUPRCUT 
E NATICNA 
A-E : 

F ICATICN 
A MPA 

ARSIN 
SIN/CO 
DSIN/D 
OTAN/D 
SINH/C 
AL OG 
DEXP 
DLOG 
PCUPPT 
APGPOW 
AROFDX 
000 
DOCNEI 
CUBIC 
QUARTI 
PSSR 
POLCPV 
CPCLY 

AMDLIBAE IS A SLBSET CF THE 
INE LIBRARY AT THF APPLIED MATHEMATICS CIVISION AT 
L LABCPATORY. THIS SUBSET INCLUDES LIBRARY CATE-

S 
COS 
COT 
OSH 

ER 
PD 

ELL IPK 
ELL IPF 
ALGAMA 
DGAMMA 
GAMMA/ 
EONE 
DECNE 
PFSJY 
BESIK 
CHIPRP 
DEL IPK 
DELIPE 
DEI 
DDAW 
DPZETA 
DCGAM 
CEPF/D 
RFJl 
COULMR 
DSCMAl 
RFJYk 
IPOOUL 
GAMIN 
I Q 
CDFONE 
HAVIF 
HAVIEP 
ROMOPG 
PflMBPO 
CHE P 

CE 
MU 
AR 
SI 
CP 
DP 
HY 
SF 
DF 
CP 
CP 
X* 
CF 
C. 
EV 
RC 

C RC 
AL 
CP 
RO 
AN 
SP 
SP 
LO 

/DLGAMA CP 
ALGAMA GA 

EX 
DP 
PE 
BE 
CH 
CP 
DP 
EX 
DA 
LC 
LO 

fREC DP 
PE 
RE 
CC 
BE 
LP 
IN 
AS 
MC 
CU 
CU 
PC 
PC 
GL 

SCRIPTION 
LT. PR EG. 
CSINE, APC 
NE, COSINE 
SINE, CCS 
TANGENT, 

PFRBOLIC S 
LOGARITHM 
EXPCNFNTI 
LOGARITHM 
CLBE PCOT 

*Y 
X**Y 

D. ALGORI 
AL. CCNT. 
C TS OF CUB 
CTS OF QUA 
L ROOTS CF 
TVER FOR C 
OTS ARB. P 
G. MOM. CO 
COMPLETE 
COMPLETE 

GARITHM OF 
GAMMA AND 

MMA ANC LC 
P0NENTI4L 
EXPCNFNTI 

SSEL FUNCT 
SSEL FUNCT 
l-SOUARE I 
CCMPLETE 
CCMPLFTF 

PONENTIAL 
WSON'S INT 
NG PRECISI 
NG PRECISI 
ERROR FUN 

SSEL FUNCT 
GULAP COUL 
ULCMB PHAS 
SSEL FUNCT 
IRREGULAR 

COMPl ETE G 
SOC. LFGFN 
DIFfED COM 
ADRATUkE R 
ADRATURt P 
MPEKG QUAD 
MRFRG QUAD 
FN SH4W-CUR 

FLCATING 
COSINE 

POINT /PITH. PACKAGE 

INE 
COTANGENT 
INF, COSINE 

AL 

THM A 
FRACT 
10 PC 
RTIC 
POLY 

254S 
ELY. 
EE.-
ELLIP 
ELLIP 
THE 
LCGI 

G(GAM 
INTEG 
AL IN 
IONS 
IONS 
NTFGR 
ELL IF 
ELLIP 
INTEG 
EGRAL 
CN ZE 
CN GO 
CTICN 
ICN J 
0MB W 
E SHI 
IONS 
CCUL 

AMMA 
ORE E 
PLEX 
Y HAV 
Y HAV 
RATUR 
RATUR 
TIS Q 

PPLIEO TC 
. 0. D. 0 
LYNCMIAL 
POLYNCMIA 
EQS. WIT 

JENKINS-T 
CLEBSCH, 
TIG INTEG 
TIC INTEG 
GAMMA FUN 
GAMMA) FU 
MA) FUNCT 
RAL El 
TEGRAL Fl 
J ANC Y 
I ANC K 
AL 

TIC INTEG 
TIG INTEG 
PALS IN L 
IN DCURL 

TA, ZETA-
MPLEX GAM 

1 
AVE FUNCT 
FT 
J0,J1,Y0, 
CMR WAVE 
FUNCTICN 
UNCTIONS 
EXPONENTI 
lE'S ALGC 
lE'S AL GD 
E 
F 
UADPATLPE 

A POWEP SERIES 
F POWEP SERIES 
EQUATION 
L EQUATION 
H REAL COEF. 

RAUB ALGORITHM 
PACAH, WIGNFR 
RAL K 
RAL E 
CTICN 
NOTIONS 
ICNS 

PAL K 
RAL E 
CNC PRECISION 
E PRECISION 
1 FUNCTIONS 
MA 

ICNS 

Yl 
FUNCTICNS 

OF 2ND. KIND 
AL INTEGRAL 
RITHM 
RITHM 
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D153S 
0153S 
0154S 
0155S 
0157S 
D157S 
0158S 
0158S 
0161S 
D162S 
0252S 
0253S 
0254S 
D255S 
0256S 
E2U6S 
E20BS 
E209S 
E212S 
f250S 
F252S 
E253S 
E256S 
F257S 
E350S 

F 
P 
F 
F 
F 
P 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
Fl 
F 
F 
F 
F 
F 
F 
F 
F 

CROMB 
DROMBP 
CMCLAD 
SIMP 
ASIMP 
ASIMPP 
ANC 4 
ANC4P 
GAUSS 
SQUANK 
OOFSUB 
ODFSYS 
DEGFAP 
DFBND 
DF6DRV 
LSCPOL 

CALLSQ 

VA02A 
MINMAX 

PGPCL 
BGl SSO 
SMCOTH 

TWC-CIMENS 
TWO-DIMENS 
MCCIFIEC C 
ADAPTIVE S 
IMPROVED A 
IMPRCVEO A 
ADAP. QUAD 
ACAP. QUAD 
ARBITRARY 
SIMPSON'S 
CP NEVILLE 
DRIVER FOR 
GEAR'S SCL 
STOER SOL. 
CPIVER FCR 
LEAST SOUA 
ARBITRARY 
CPIVFR FCR 
GENERAL LE 
LEAST SOUA 
CHEPYSHEV 
ARBITRARY 
LEAST SQUA 
LEAST SOUA 
SMOOTHING 

ICNAL 
ICNAL 
LENSH 
IMPSO 
DAPTI 
DAPTI 

USI 
USI 

GAUSS 
QUAD. 
CR S 
0252 
CF 

CIF. 
0256 

RES W 
FLNCT 
E206 

AST S 
RES F 
L INE 
FUNCT 
RES F 
PES F 
PY CU 

ROMBE 
ROMBE 
AW-CUR 
N QUAD 
VE SIM 
VE SIM 
NG 4-T 
NG 4-T 
IAN WE 
USED 

TOER S 
S 
DIF. F 
ECS. 

RG OLACRATUPE 
RG OUACRATURE 
TIS QUADRATURE 
RATURE 
PSON QUADRATURE 
PSCN CLADRATURE 
H CRCER NEWTON-COTES 
H ORCEP NEWTON-COTES 
IGHTS AND NODES 
ADAPTIVELY 
CL. LIN. DIF. ECNS. 

CS. 
WITH ERROR BOUNDS 

EIGHTEO POl 
ION FIT, LE 
S 
CUARES FIT 
UNCI. MIN. 
FIT 
ICNAL FIT I 
IT WITH PCL 
IT WITH ARB 
PIC SPLINES 

YNOMIAl FIT 
AST SQUARES 

• FNCTION EVAL. 
W/O DERIVATIVES 

I 
YNCMIAIS 
ITRARY FUNCTION 



IDENT IF ICATICN 
F105S F 
F150S F 
F152S F 
F154S A 
F155S F 
F156S F 
E157S F 
F161S F 

MATEO,UNIQUE 
HFRM 
SYMINV 
DOTP 
HESSEN 
RAYCOR 
SINGLVL 
XTRAOP 
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563 AMDLIBF AMDLIBF IS A SUBSET CF THE 
IBM 360 SUBROUTINE LIBRARY AT THE A P P L I E D MATHEMATICS DIVISION AT 
APGCNNF. THIS SUBSET INCLUDES LIPRAPY CATEGORY F: 

D E S C R I P T I O N 
G E N E R A L I Z E D MAT. INV. AND SOL. LIN. ECS. 
E I G E N S Y S T E M S OF HEPMITIAN MATRIOES 
INVERT SYM. M A T R I C E S , SOLVE L I N . SYSTEMS 
DOUBLE PLUS PRECISION ACCOM. INNER PPCD. 
R E D . COMPLEX NCN-HERM. MAT. TC U P . HESS. 
RAYLEIGH C C R R E C T I C N S FCR EIGENVALLES 
SINGULAR VALUE DECOMP. OF REAL MATRIX 
A FAST EXTENDED PPECISICN INNER FPCCUCT 

F202S Fl EIGEN EIGFNSYSTEM FOR PEAL SYMMETRIC MATRIX 

H203S F CRIVER FCR F2C2S 
F220S F ELTRAN ACCOM. TRANSFORMATIONS FRCM ELMHES (HCR2) 
F221S E OPTRAN ACCOM. TRANSFORMATIONS FPCM OPTHES (HCR2) 
F222S F FIGI2 REDUCE NCNSYM, TC SYM, TRIOIAG- (TCL2) 
F223S Fl TINVIT FIND SOME F I G E N V E C CF SYM. TRICIAG. MAT. 
F224S F PEDUC REDUCE G F N . SYM- E I G E N P R O P . AX-L*6X 

BACKTRANSFORM VECTORS REDLC FORMED MATRIX 
REDUCE RAND SYM. MATRIX TC SYM. TRIPInG. 
FINC E I G E N V E C T O R S OF RAND SYM. MATRIX 
REDUCE PACKED SYM. MAT. TC SYM. TRICIAG. 
BACKTRANSFOPM VECTORS TPED3 FORMFC MATRIX 
EIGENVALUES CF A REAL MATFIX 
EIGENVALUES CF COMPLEX MATRICES 
G E N E R A L I Z E D SYMMETRIC EIGENFROBLEM 
EIGFNSYSTEM OF RFAL SYM. DP MATRICES 
GENERATES TEST MATRICES 
E I G . V A L S . RFAL SYM. MAT, VIA LR-CHOLEC. 
EIGENVALUES OF TRIOIAG . MAT. BY BISECTION 
EIGFNSYSTEM CF PEAL MATRICES 
INVERSE EIGENVALUE PROBLEM 
EIGENVECTORS OF PENTADIAG. SYM. MATRICES 
FECUCE SYM. BANC MATRIX TO TRIOIAG. FORM 
CPTHCMORM. E I G E N V E C OF SYM. PAND MAT. 
EIGFNSYSTEM OF REAL GFNERAL MATRIX 

F269S Fl BAIANC EALANCE A REAL GENERAL MATRIX 
F270S Fl BALBAK BACKTRANSFOPM VECTORS BALANCE FORMFC NAT. 
E271S El CBAL PALANCE A CCMPLEX GENERAL MATRIX 
E272S Fl CSABK? 6ACKTRANSF0RM VECTORS OEAl FORMFC MATRIX 
F273S Fl ELMHES REDUCE RFAL MATRIX TO REAl H E S S . (FLFM.) 
F274S Fl FLMBAK BACKTRANSFOPM VECTORS ELMHES FORMED MAT. 
E275S Fl OPTHES REDUCE REAL MAT. TO REAL H E S S . (CRTHCG.) 
F276S El CRTBAK BACKTRANSFOPM VECTORS ORTHES FORMFC MAT. 
F277S El TPEDl RFCUGE SYM. MATRIX TO SYM, TRIOIAG, 
F27RS Fl TREP2 REDUCE SYM, MAT. TO SYM. TRIOIAG. (TCL2) 
F779S Fl TRBAKl EAOKTRANSFCRM VECTORS TRFCl FCRMED MATRIX 
F280S Fl FIGI PEDLCE NONSYM. TO SYM- TRIDIAG. MATRIX 
F2R1S Fl BAKVEC BAC K TFM4NSF CRM VECTORS FIGI FORMED MATRIX 
F2P2S HI COMHFS REDUCE CCMPIEX MATRIX TC COMPLEX H F S S . 
E282S HI COMPAK BACKTRANSFOPM VECTORS CCMHES FORMED MAT. 
r284S F) HTRIDI REDUCE HERMITIAN MATRIX TC SYM. TRIDIAG. 
C2P5S Fl HTRIPK BACKT'^ANSEORM VECTORS HTRIDI FORMED MAT. 
F2F6S Fl HOP FIND All VALUES OF REAL HtSS. MATRIX 

F225S 
F226S 
F227S 
E22BS 
F229S 
E250S 
E251S 
F252S 
E255S 
F257S 
F258S 
E259S 
F263S 
r261S 
F262S 
F263S 
F264S 
F265S 

F 
F 
F 
E 
F 
F 
F 
E 
F 
F 
F 
F 
E 
F 
F 
F 
F 
F 

REPAK 
RANDR 
RANCV 
TRFD3 
TRPAK3 
EPANCI 
FPANCC 
GE IGEN 
SDIAG 
TSTMTZ 
LRCHZ 
BYSEGT 
JACOB I 
EIGINV 
VEC5 
BANDRD 
BANDVC 
EIGFNP 
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F2P7S 
F2FPS 
F289S 
F?90S 
F291S 
F292S 
F292S 
F2"4S 
F295S 
F296S 
F297S 
F298S 
F299S 
F402S 
F403S 
F452S 
F453S 
F454S 
F455S 
F456S 

Fl 
El 
F2 
F2 
Fl 
Fl 
Fl 
F2 
Fl 
Fl 
Fl 
Fl 

HOP 2 
INVIT 
TQl 1 
T0L2 
IMTCLl 
IMTQL2 
TSTURM 
BISECT 
COMLR 
C0MLR2 
CINVIT 
RATQR 

FAIEISPAC 
F 
F 
F 
F 
F 
F 
Fl 

MATINV 

CH0LLU,0HOLEQ 
MATING 
ORCUT 
CRCUTC 
DIAG 

FIND ALL VALLES/VECTORS REAL HESS. MAT. 
FIND SOME VECTORS OF PEAL HESS- MATRIX 
FIND ALL VALUES CF SYM. TRICIAG. MATRIX 
ALL VALUrS/VFCTCRS SYM. TRICIAG. MAT. 
FIND ALL VALUES OF SYM. TFICIAG. MATRIX 
ALL VALLES/VECTORS SYM. TRICIAG. MAT. 
SCME VALUES/VECTORS SYM- 1PIDIAG- MAT. 
FIND SCME VALUES CF SYM. TRICIAG. MATRIX 
FIND ALL VALUES CF COMPLEX HESS. MATRIX 
ALl VALUFS/VECTCRS COMPLEX HESS. MAT. 
FIND SOME VFCTORS OF COMPLEX HESS. MATRIX 
FINC EXTREME VALUES CF SYM. TRIDIAG. MAT. 
CONTROL PRCGRAM F220S-F223S • F269S-F29eS 
MATRIX INVERSION AND SCL. CF LINEAR ECNS. 
CPIVER FOR F402S 
SYM. CECCMP. OF POS. DEF. EAND MATRIOES 
INVERSION CF COMPLEX MATRICES 
SOLUTICN CF SIMULTANECUS LINFAR ECUATIONS 
SCL. OF SIMULTANEOUS COMPLEX LINEAR ECNS. 
INTEGER PRESERVING GAUSSIAN ELIMINATION 
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564 
IBM 3< 

AMDLIPGZ 
1,' 

ARGONNE 
GORIES ; G 

SUBROUTINE LIBRARY AT THE AP 
NATICNAL LABORATORY. THIS S 
-Z: 

IDENTIEICATICN 
G552S 
J552S 
J952S 
J055S 
K2 5CS 
K251S 
K252S 
MIOIS 
M150S 
M151S 
M250S 
N251S 
0C52S 
0053S 
0054S 
0055S 
Z013S 
Z057S 
Z071S 
Z073S 
Z074S 

F 
Fl 
F 
P 
Al 
4 
A 
F 
F 
P2 
A 
A 
A 
A 
A 
A 
F 
A 
A 
A 
A 

PANE 
PLOTSFLM 
YOLYPLOT 
GRAF 

HEXINP 
HFXCUT 
SORT 
CSORT 
ANLKWIC 
SMALL 1ST 
ABEND 
CLOCK 
COPYAGO 
DATE 
TIME 

LOOF 
ALLOC 
LCSGET 
ANLMNP 

DESCRIPTION 
RANDOM NUMB 
CALCOMP PLC 
CALCOMP PLO 
PRINTS A GP 
COPE TC OCR 
HEXADEC IMAL 
HEXADECIMAL 
ALGEERAIC S' 
ALGEBRAIC S 
KWIC SORT 
SQUEEZES AS 
CALLS ABEND 
TIME 
COPY LOAD M 
CURRENT CAT 
TIME (24 HO 
VARIABLE ME 
LOCATE MACH 
ALLCCATE LC 
ALLOCATE LC 
EXPONENT • 

AMDLIBGZ IS A SLBSET CF THE 
LIED MATHEMATICS DIVISION AT 

THIS SUBSET INCLUDES LIBRARY CATE-

ER GENERATOR 
TS TC IBM 2280 
TS 
APH OF PCINTS CN LINE PRINTER 
E CONVFRSICN 
INPUT FOR PL/I FRCGRAMS 
OUTPUT CCNV. PL/I PROGRAMS 

ORT 
ORT 

SEMBLER LISTING TC 8X11 
DUMP 

COULE FROM TAPE TO DISK 
E IN ECRM MM/DC/YY 
UR CLOCK) IN EECCIC HH.MM.SS 
TRIG MINIMIZATION 
INF ACDRESSES OF VARIABLES 
S FOR FORTRAN PROGRAMS 
S FOR PL/I PRCGRAMS 
MANTISSA MANIPLLATIVE FUNCTS. 

578 PLOTR PLCTP AND THE AUXILIARY RCU
TINE XYGRD CCNTOUR A FUNCTION OFFINEC OVER A TWO-DIMENSIONAL GRID 
AND COMPUTE THE AREA WITHIN THE CONTOURS. 

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-SUIT5D FOR STIFF SYSTEMS, BUT CAN BE USED GENERALLY. 

593 TSO-SPEAKEASY SPEAKEASY IS A GENERAL-
PURPOSE LANGUAGE PROCESSOR OPERATING AS A SUPER CESK CALCULATOR 
UNDER OS, TSO AND VM/CMS. 

601 ERF,ERFC ERF AND ERFC ARE USED TO COM
PUTE VALUES CF THE ERROR FUNCTION AND COMPLEMENTARY ERROR FUNC
TICN FOR ANY REAL NUMBER. THEY MAY BE USEC TO CCMPLTE OTHER 
RELATEO FUNCTIONS SUCH AS THE NORMAL PROBABILITY INTEGRALS. 
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602 LENSOES LENSOES ANALYZES THE 
PEPFCRMANCE OF OPTICAL LENSES BY COMPUTING THE IMAGE ERRORS FOUND 
WHEN BUNDLES OF SKEW PAYS ARE TRACED FROM OBJECT PCINTS TO THE 
IMAGE SURFACE. LENS PERFORMANCE IS OPTIMIZED BY VARYING SELECTED 
LENS PARAMETERS UNDER CIRECTICN CF THE NONLINEAR LEAST SOUARES 
PPCGRAM, OPTIMIZ. 

IDENTIFICATION 

610 FUNPACK FUNPACK IS A COLLECTION OF 
FORTRAN SUBROUTINES TC EVALUATE CERTAIN SPECIAL FUNCTIONS. 
THE INDIVIDUAL SUBRCUTINFS APE -

DESCRIPTION 
EXPONENTIAL INTEGRALS 
CCMPLFTF ELLIPTIC INTEGRAL OF THE FIRST KINC 
COMPLETE ELLIPTIC INTEGRAL OF THE SECONO KIND 
DAWSCN'S INTEGRAL 
BESSEL FUNCTICN K-SUE-0 
BESSEL FUNCTICN K-SUB-1 
ERROR MONITORING PACKAGE 

DEI 
DELIPK 
OELIPE 
DAW 
RESKO 
BESKl 
MONFRR 

FlEI 
FIEK 
FIEE 
FlCW 
FIKO 
FlKl 
FIMO 
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613 NRTS ENVIR 
ROUTINES ARE A C 
GRAMMER BY PROVI 
MANAGEMENT SERVI 

ASTEM EVALUAT 
STEAM AND DEPIVA 

DOUT EXTRACTS 
RATE FILE SO THA 
HANDLE CNLY ONE 

UMRG IS USED 
UPD IS USED T 
STHG GENERATE 
AND, lAND, DA 

(AND) ANO LOGIGA 
CVI CONVERTS 
COMPAR COMPAR 

WITH ANOTHER CHA 
COMPARISON IS MA 
ALL RFQUESTEC OH 
IS FCUNC. 

DATE CONVERTS 
SYSTEM INTO THE 
AND YY THE YEAR. 

FARENO CAUSES 
CORE DUMP IS PRI 
IN THF JOP STEP 

THE FETCH FUN 
ADDRESS IS SPEC I 

THE EXTENDED 
AND OPTIONALLY, 
PAGE HEADINGS IN 

THE INP SET 0 
FORTRAN PROGRAMS 
WRITTEN BY BETTI 
SICN OF BFTTIS P 

INFILQ IS AN 
IB0OM# IN SUCH A 
INFORMATICN IN T 

JBICZZ RETURN 
OF THE JOP CARD. 

JULIAN RETURN 
TERS FROM THE OS 

LOGFON RETURN 
FIED AS THF ARGU 

MAINS AND MAI 
POUBLE-PREGISION 

MOVE TRANSFER 
D0U°LF-WORD FORM 

RUNOUT CAN BF 
PUT. 

ISL, ISR, ISO 
AND LOGICAL SHIP 

THE INTERVAL 
DETERMINING THE 

TYMF WIlL RET 

ONMEN 
OLLEC 
DING 
OES, 
ES TH 
TIVES 
DECK 

T THE 
DECK 
TC ME 
0 UPD 
S WAT 
NO, C 
L SUM 
EBCOI 
ES A 
FACTE 
DE CN 
ARACT 

THt 
FCRM 

AN A 
NTED 
JCL. 
CTION 
FIED 
IBCOM 
PERMI 
THE 

E SUB 
IS 

S FOR 
RCGkA 
INGOR 
WAY 

HE US 
S THE 

S A 5 
OPER 

S THE 
MENT. 
ND AR 
, RcS 
S DAT 
FROM 
USED 

L, SL 
T FUN 
TIME 
FLAPS 
URN T 

TAL SUBROUTINES THE NRTS ENVIRONMENTAL SUB-
TION CF ROUTINES CESIGNED TC AIC THE PRO-
EXTENSIONS TC THE FORTRAN LANGUAGE, CATA 
AND PRCGRAMMING A I D S . 
E 1967 ASME EQUATICNS OF STATE FOR WATER/ 
CE THESE E Q U A T I C N S . 

S FRCM A FILE ANC WRITES FACH DECK AS A SEPA-
Y CAN BF PROCESSED BY THE ASSEMBLER WHICH CAN 
PEP STEP. 
PGE PARTS OF UPDATE T A P E S . 
ATE SOURCE D E C K S . 
ER THERMODYNAMIC PROPERTY TABLES. 
R, ICR, AND COR GIVE THE LOGICAL PRODUCT 
(OP) FOP 4 AND 8-BYTE W O R D S . 

C INFORMATION TC BINARY INFCRMATICN. 
CHARACTER STRING BEGINNING AT LCCATICN A(I) 
R STRING BEGINNING AT LCC4TI0N B ( J ) . THE 
E CHARACTER AT A TIME AND TERMINATED AFTER 
ERS ARE TESTED OR AFTER THE FIRST INEQUALITY 

JULIAN DATE MAINTAINED BY THE OS OPERATING 
MM/OC/YY WHERE f.y IS THE MCNTH, DD THE CAY, 

BNORMAL TERMINATION CF THE JOB STEP, ANC A 
IF A SYSUDUMP OR SYSABENC DC CARD IS INCLUDED 

FETURNS THE VALUE CF THE VARIABLE WHOSE 
AS THE ARGUMENT. 
* ROUTINE PROVIDES AUTOMATIC PAGE CONTROL. 
TS FROM CNE TO THPEE I INFS TO BE INSERTED AS 
OUTPLT TO A SPECIFIED SYSCUT UNIT. 
ROUTINES. A DATA INPUT PACKAGE FOR USE WITH 
A CONVFRSICN OF THE INPF FCRTRAN PACKAGE 
THE CDC6600 AND CAN BE USEC IN THE CCNVEP-

MS THAT USF INPF-
E REAC AND WRITE SUPROUTINE THAT MODIFIES 
THAT THF NEXT PEAD CP WRITE REQUEST CAUSES 
ER'S LIST TO PE PLACED IN A CfPE BUFFER-
NAME OF THE JOP ENTFRFD ON THE NAME FIELC 

-PYTF NUMERIC JULIAN DATE IN EBCCIC CHARAC-
ATING SYSTEM. 
ABSCLUTE CORE ADDRESS CF THE VARIABLE SPECI-

E MATRIX INVFPSION SUBRCUTINFS IN SINGLE- AND 
PFCTIVFLY. 
A ASSUMEO TO OF IN CHARACTER, FLLL-WCRC, CK 
ONE APPAY TC A SECCND ARRAY. 
TO CBTAIN^A SECOND COPY OF THF PRINTED CUT-

. SP, SRL, DSL, DSR, ANU DSPL APE ARITHMETIC 
CTIONS FCR 4 AND P-HYTE WCRDS. 
ROUTINE PROVIDES THE USER WITH THE MEANS CF 
EC TIME CF HIS TASK. 
HE TIME OF DAY AS THE SECONC ARGUMENT. 
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VCLSE" PRCVI 
CFEATION DATE C 
OP TAPE U M T S ) 

ZFPOUT Sf TS 
WORDS BFGINE ING 

THF FTB PACK 
STORAGE ALLOCAT 
ANC CNE DRUM DA 
ANC DRUM STCRAC 

SUBROUTINE F 
THE FICStT R 

FOR NAMING DC 0 
PEMTYM GIVES 
THE STANDARD 

PACKAGE. 
THE INTEGPAT 

TICN TC SUPPORT 
INCLUCED. 

DES THE VOLUME S 
F OATA SETS RESI 

TC ZERO AN APBIT 
ON A DCUBLE-WCR 

AGF IS A SET OF 
ICN IN FAST CORE 
TA SET AND PEPFO 
E. 
LINK ALLOWS ACCE 
OUTINE IS USED T 
ARCS. 
THE USER ACCESS 
CALCOMP PLOTTER 

Ep GFAFHICS SYST 
AN SC4G6., STORE 

FRIAL NUMBtR(S), CATA SET NAME, AND 
DING ON PERIPHERAL CFVICES (CISK 

RARY LENGTH CF SECUFNTIAL «-6YTf 
0 BOUNDARY. 
SUBROUTINES FOR CONTRCLLING CVNAMIC 
, BULK CORE, FOUR DISK CATA SETS, 
RMINC THE I/O OPERATIONS TO CISK 

SS TO THE LINK MACRO. 
0 OVERRIDE THE FCRTRAN CONVENTION 

TO HIS UNUSED CPU TIME. 
SUBROUTINES APE ALSO PART CF THE 

EM (IGS) USED AT THE RAND CCRPORA-
D-PRCGRAM RECORDING SYSTEM IS ALSO 
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614 HISTOGRAMS HISTOGRAMS PROVIDES GRAPHICAL 
REPRESENTATION OE LOT SAMPLE CHARACTFRI STICS IN THE FORM OF 
HISTOGRAM BARS. ON LARGE LCT SAMPLES, IF A HISTOGRAM BAR SHOULC 
EXCEED FIFTY UNITS, THE ENTIRE HISTOGRAM PLOT IS AUTOMATICALLY 
SCALED BY THE SMALLEST INTEGER THAT WILL CAUSE THF LARGEST 
EPEOUENCY TO FALL WIIHIN THF MAXIMUM PLOT OF FIFTY UNITS. THE 
NUMPF" OF CELLS IN THE HISTOGRAM CAN VARY FROM 3 TO 22. THE 
EQUAL INTERVALS ARE DETERMINED HY THE DIFFERENCE OF THE UPPER 
AND LOWER BOUNDARIES DIVIDED BY THE M J M B E P OF CELLS LESS TWO. 
TN ADDITION TO THE PLCT, THE PROGRAM PPCVIDES STATISTICAL 
CHARACTERISTICS IN THE FCRM CF: THE MEAN, STANDARD DEVIATION, 
SKEWNESS, KURTOSIS, RANGE, NUMBER CF STANDARD DEVIATIONS BETWEEN 
THF MEAN AND THE TWO SPECIFICATION LIMITS, ANC UP TC NINETEEN 
VALUES FALLING OUTSICE THE BOUNDARY LIMITS. 

621 BH99 eH99 IS USEC FCR THE STATIS
TICAL ANALYSIS OF DATA BASED CN THE EXTREME VALUE CISTRIBUTICN. 

623 SETS SETS IS USEC TC ACHIEVE THE 
SYMBOLIC MANIPULATION CF SET (OR BOOLEAN) ECUATIONS, PARTICULARLY 
THE REDUCTION OF SET ECUATIONS BY THE APPLICATION OF SFT IDENTI
TIES. 

624 GRAPH THIS PROGRAM CALCULATES AND 
GRAPHS STATISTICAL KESLLTS OF EXPERIMENTAL DATA. IT CALCULATES 
THE LINEAR REGRESSIUN, CORRELATION CCEFFICIENTS, THE CONFIDENCE 
INTERVALS FOP 9J-95-99 PERCENT CONFIDENCE THAT THE NEXT SAMPLE 
WILL BE WITHIN THF PRINTEC INTERVAL, THE 90 PERCENT CONFIDENCE 
INTFRVAL THAT 95 PERCENT OF THE REMAINING POPULATION WILL PE 
WITHIN, AND THE MEAN ANO STANDARD DEVIATION OF EACH PARAMETER. 
THE PROGRAM GRAPHS THESE CONFIDENCE INTERVALS, THE REGRESSION LINE 
ANC THE FXPERIMENTAL CATA TO OBTAIN A VISUAL INDICATION OF 
CORRELATION. INPUT DATA IS PRINTED IN TABULAR FCRM AND ALL 
DEPENDENT DATA ARE DISPLAYED AGAINST ALL INDEPENDENT DATA, CNE 
PARAMETER AT A TIME. 

630 LATIN SO LATIN SC IS USEC FOR THE STA
TISTICAL ANALYSIS CF CATA GENERATED FROM AN N X N LATIN SQUARE 
EXPERIMENTAL DESIGN. THE PRCGPAM OUTPUT INCLUDES AN ANALYSIS CF 
VARIANCE TABLE FCR TESTING THE SIGNIFICANCE OF THE ROW, COLUMN ANO 
TREATMENT MAIN EFFECTS. THE ANALYSIS OF VARIANCE TABLE ALSO 
INCLUCES INFORMATION FOR TESTING THE LINEAR AND HIGHER ORCER 
CURVILINEAR COMPONENTS FOR EACH MAIN EFFECT. A SUBROUTINE IS FRO-
VIDEO FOR PERFORMING DUNCAN'S NEW MULTIPLE RANGE TEST FOR MAKING 
ALL PAIR-WISE COMPARISONS AMONG THE FACTOR LEVEL MEAN VALUES. 
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633 
IS A S 
TIFIC 
IDENTI 
AlOlA 
A102A 
i^2<,2h 
A203A 
B104A 
E1<.6A 
P107A 
BI08A 
P109A 
B203A 
R?:4A 
B306A 
P307A 
B31. A 
B313A 
B407A 
B4CRA 
B409A 
C3i:2A 
C304A 
C209A 
f 31 •. A 
C325A 
C226A 
C327A 
032PA 
0?.. lA 
F102A 
ri03A 
F104A 
F105A 
E106A 
E107A 

r?o3A 
E2tRA 
F1I5A 
E116A 
FIIOA 
E120A 
E121A 
F122A 
F12:>A 
F124A 
F12HA 
F132A 
F133A 
E134A 
F125A 
F136A 
E137A 
C13QA 

LOS 
URSE 
LABC 
F ICA 
CCM 
COM 
F4 
COM 
COM 
COM 
F4 
COM 
CCM 
COM 
COM 
CCM 
COM 
CC;M 
CCM 
CCM 
COM 
CCM 
F4 
F4 
F4 
F4 
E4 
F4 
F4 
F4 
F4 
F4 
E4 
F4 
F4 
F4 
F4 
F4 
F4 
E4 
F4 
F4 
F4 
F4 
04 
F4 
COM 
F4 
F4 
COM 
F4 
F4 
F4 
F4 
COM 

ALAMOS SUBR 
T OF THF CD 
PATORY. TH 
TICN 

UNRAK 
lUNPK 
DCAHS 
CABS 
ATAN 
SINCCS 
TAN 
ASIN 
CSIN 
SINH 
TANH 
EXP 
CLOG 
CEXP 
CP4IEX 
CUBRT 
SORT 
CSORT 
GAMMA 
ELLI 
Fl 
CRF 
GAMl 
LNGAM 
BASF 
RJYIK 
TBPSDN 
SPLIPI 
SPL1D2 
SP12D1 
SDL2D2 
AKNINT 
SPI203 
SMOOTH 
PETS 
MAXV 
MAX" 
MATTRS 
MATMOV 
MATTRA 
MATMPY 
MTMPY 
DOTPRO 
MCS 
MATINV 
VECSUM 
ECMATPY 
ECMTPPY 
rOTPRO 
CATINV 
AnrvFC 

CLTINE 
C66CC 
IS SUB 

OtSC 
UNPA 
UNPA 
ABSC 
MAGN 
APOT 
SINE 
FL. 
ARCS 
SINE 
HYFF 
HYPE 
EXPO 
COMP 
NATO 
EVAL 
CUBE 
SQUA 
CC'MF 
INCC 
COMP 
EXPO 
ERRO 
GAMM 
CMPL 
BESS 
BESS 
TRUN 
SPL I 
SPLI 
Z-r 
7-0 
INTE 
SPLI 
LEAS 
UPTH 
VECT 
MATP 
MATR 
"ATR 
MATR 
MATP 
MATR 
INNt 
MODI 
MATR 
VECT 
EOS 
ECS 
INNE 
CUMP 
VECT 

LIBRARY 
SUBROUTIN 
SET INCLU 
RIPTION 
OK A FLOA 
CK 4 FLCA 
LUTE VALU 
ITUOE OF 
ANGENT OF 

OR COSIN 
PT. TANGE 
INE CK AR 
OR COSIN 

PPCLIC SI 
PBOLIC TA 
NENTIAL F 
LEX NATUR 
PAL EXPON 
. CX**N W 

PCOT FOR 
RF RCCT 
ItX SCUAO 
MPIETE GA 
LFTE t IN 
NfNTIAL I 
R FUNCTIC 
A FUNCT10 
X NAT. LC 
EL FUNCTI 
EL ENS. F 
GATED HUN 
NF INTERP 
NF INTERP 
PI-OUBIC 
BI-CUEIC 
PPCLATION 
NE INTEPP 
T-SQUARE 
CGCN4L PC 
OR MAX., 
IX MAX., 
IX TRANSP 
IX MOVE 
IX MCVF f. 
IX MULTIP 
IX TRANSP 
P PRODUCT 
ElEO GPAM 
IX INVERS 
OR 4PDIT! 
MATRIX Ml, 
MATRIX TP 
R FKCDUCT 
LEX MATRI 
OR APDITI 

LCS ALAMCS SUPRCUTINE LIBRARV 
E LIBRARY OF LOS ALAMCS SCIEN
CES LIBRARY CATEGORIES A-W: 

TING PCINT NUMPEP 
TING PCINT NLMBEF 
E CF D.P. CCMPLEX NUMBER 
A CCMPLEX NUMPEF 
X CR CF Y/X 

E FOR ARG. IN PAC. £ DEG. 
NT OP COTANGENT ROUTINE 
OCOSINE 
E OF A CCMPLEX NUMBER 
NE f. COSINE 
NCENT 
UNOTION E**X 
AL LCG 
ENTI6L CF A COMPLEX NUMMER 
HERE CX IS D.P. f N IS INT. 
TPAN IV SINGLE PPECISICN 

E PCOT 
MMA FU 
COMPIF 
NTEGFA 
N 
N 
G CF G 
ONS FC 
OR REA 
EMAN'P 
OLATIC 
OLATIC 
SPLINE 
SPLINE 
PY AI 

. FN. 
SPLINE 
LYNCMI 
MIN., 
MIN., 
OSE IN 

OF A OCMPIFX NUMBER 
NCTICN 
TE ELLIPTIC INTEGRALS 
L E K X ) 

AMMA F 
R LARG 
L CRPE 
CISSCN 
N-COEF 
N-FUNC 
INTER 
INTER 

TKENS 
TC BE 
APPRO 

Al LEA 
MAX. A 
MAX. A 
PLACE 

Wl 
FEA 

R E A 
SCI V 

F K IE 
TICN 
F.-CO 
P.-Fl 
PFFEA 
USFC 
XIMAT 
ST SC 
BS. C 
ES., 

TH CMPLX ARG. 
L ARGUMENTS 
PGUMENT 
ER 
NT EVAL. 
EVALUATION 
EFF. CALC. 
NCT. EVAL. 
TED PRCCESS 
WITH E105A 
ION 
UARES 
R MIN. ABS. 
MIN. ABS. 

TP 
LY 
OSE 
OF 

-SO 
E 
ON 
ITI 
ANS 
CF 

X I 
ON 

ANSPCSE 
RCUTINE 
MULTIPLY RCLIINE 
TWC VECTORS (OCT PRCOUCT) 

HMICT CRTHOGCNALIZATICN 

PLY 
POSE MULTIPLY 
TWC CCMPIEX VECTORS 

NVERSION 
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F222A 
F223A 
F224A 
F225A 
F226A 
F227A 
F228A 
F279A 
F230A 
F4C4A 
F405A 
F439A 
F410A 
F411A 
F413A 
F414A 
r415A 
F416A 
H417A 
F4184 
F419A 
G601A 
G6:2A 
G6034 
G 6 J 4 A 

I401A 
J506A 
J 5 1 : A 

J516A 
J517A 
J518A 
J523A 
J521A 
J522A 
J523A 
J524A 
J576A 
J527A 
J528A 
J529A 
J530A 
J533A 
J535A 
J540A 
J541A 
J542A 
J562A 
J565A 
J567A 
J569A 
J597A 
K2(,3A 
K2P4A 
MlOlA 
M117A 
M] 1B4 
M H 9 A 
"4 . lA 
"403A 
Nl . 3A 

F4 
F4 
F4 
F4 
F4 
r4 
F4 
F4 
F4 
F4 
04 
F4 
F4 
E4 
COM 
F4 
F4 
E4 
F4 
CCM 
CCM 
F4 
F4 
F4 
F4 
F4 
COM 
F4 
COM 
CCM 
CCM 
CCM 
COM 
CCM 
COM 
CCM 
F4 
04 
CCM 
E4 
H4 
E4 
FA 
F4 
E4 
CCM 
E4 
COM 
EA 
F4 
F4,ri 
OEM 
COM 
F4 
E4 
E4 
F4,C( 
COM 
CCM 
F4 

SMEVAL 
SMHHTR 
SMEVEV 
PPODHH 
HMEVAL 
HMHHTP 
HMEVEV 
PPOHHH 
BISFCT 
LSS 
GLSS 
MATFAC 
LSSIT 
BANMAT 
ABTDSS 
SPFPLSS 
ECSCLSS 
CATFAC 
CLSTT 
EACTTD 
SOLTDM 
SPCTRL 
ACFCN 
WINDOW 
PWPSPCT 
LOAO 
AOV 
ASCL 
PLT 
DRV 
GXA 
1EP 
TCP 
TSPV 
FRAME 
STP 
CON'VPT 
TCP 
CGA 
DLNl N 
PINLG 
5LL IN 
SBLIN 
SPLOG 
PL OT 
WLCH 
PLCJR 
RS4 )2J 
PLCH 
COLOR 

.'M PICTURF 
FCP 
fOw 
SORTl 
50k T2 
SEARCH 

IM ESEARCH 
SHIFT 
PUTE TCH 
LAP! T 

E I G E N V A L U E R O U T I N E — R E A L S Y M M E T R I C M A T R I X 
T R I C I A G O N A L I Z E REAL S Y M M E T R I C M A T R I X 
E I G E N V A L / E I G E N V E C R O U T . FCR REAL S Y M M . MTRX 
CPUTE TRANSFORM TC T R I D I A G . A SYMM. MATRIX 
E I G E N V A I U F R O U T I N E — C M P L X H E P M I T I A N MTRX 
T R I O I A G O N A L I Z F C O M P L E X H E P M I T I A N M A T R I X 
E I G E N V A L / E I G E N V E C P O U T . FOP H E R M I T I A N MTRX 
C P L T F TRANSFORM TC T R I C I A G . H E P M I T I A N MTRX 
C P U T E SUBSET CF E I G F N V A I S CF T R I D I A G . MTRX 
LINEAR SYSTEM SOLVER 
G E N E R A L L I N E A R S Y S T E M SOLVER 
L I N . S Y S T . SCLVER C MTRX F A C T C P I Z A T I C N ( L U ) 
ITFRATIVE S C L U T I O N OF LINEAR S Y S T E M S 
BANC MTRX F A C T C R I Z A T I C N t L I N . S Y S T . SCLVER 
SYMM. C O N S T A N T T R I O I A G . LINEAR S Y S T . SCLVER 
SYMMETRIC P E P I C D I C LINEAR S Y S T E M SOLVER 
PCS GENERAL LINEAR SYSTEM SOLVER 
G O M P L E X LINEAR SYSTEM SCLVEF 
SOLN OF CMP L X L I N . S Y S T . EY ITERATIVE RFNMT 
LU C E C C M P . OF D I A G . D OM. T R I D I A G . MATRIX 
SOLVE D I A G . C O M I N A N T T R I C I A G . LINEAR SYSTEM 
SPFCTRAL A N A L Y S I S OF TIMF SERIES 
A U T O G C V A R I A N C E / A U T C C C P R F L A T I C N F U N C T I O N 
L A G - W I N C P W G E N E R A T O R 
POWER S P E C T R U M C O M P U T A T I O N 
LOAC FCRTRAN IV FORMAT FREE INPUT 
ADVANCE FILM 
AUTOMATIC GPAPH S C A L I N G 
PLOT A POINT 
DRAW VECTOR 
G E N E R A T E X OP Y AXIS 
TYPE SPECIFIC POINT 
TYPE C U R R E N T POINT 
TYPE S P E C I E I E P PCINT V F P T I C A L I Y 
DRAW FRAME 
STORE WCRC IN BUFFER 
C O N V E R T TO 4023 C C C R O I N A T E 
TEST C O O R D I N A T E FCR RANGE 
D E F I N E GRAPH AREA 
DRAW L I N F A R - L I N E A P GRID 
OPAW C O M B I N A T I O N CE LINFAR f LCG GRIDS 
SCALE LFFT SIDE L INFARLY 
SCALE TOP CR BOTTOM CF GRAPH 
SCALE ANY B O U N D A R Y OF GRAPH 
PLCT N PO I N T S 
WRITE LiPGE C H A R A C T E R S H C R I Z C N T . CP V E R T . 
S T A N D A R D I Z E D PICT CN FILM 
D O U B L E BUFECP FILM OUTPUT 
i!RA^ LARGF C H A R A C T E R S 
COIC P 
P I C T - P t P S P E C P L O T « , HIDN LINES R E M V C , CCLCP 
ECR R C A O S ONf WORD FRCM ECS 
ECW WRITES i!NF WCPD TC ECS 
EXT ENDED SCPT POUT INF 
TWC LEVEL E X T E N P E D SORT RCUTINE 
RAPID S h A k C H OF A F L O A T I N G F O U : 
BINARY S E A R C H THRCI.GH E XTENFtC 
SHIFT WORD W/C ZFkC FM" APOLNC 
"UTS E F E T C H E S CHAPACTFR"; 
LOS A L A M C S AtORTER £ MESS,^*ii*4» 

L I N E A F L Y 

L CGAR I T H M I C A I L Y 

:T TABLE 
CURE STORAGE 
CR SIGN F X T . 
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U 4 0 E A COM RWPPU R r A C / W R I T E B I N A R Y FPU ( P H Y S I C A L R E C O R C ) 
OA- C(A F 4 f C S H U E O DATA TRANSFCP FPOM EOS TO F I L E t V I C E V f R S A 
wmA CCM CPEEi OPEN f. CLOSE F I L E S 
N 1 0 3 A E « LARRT LOS ALAMOS A P O P T E k C MESSAGE P R I N T E R 
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GENERAL MATHEMATICAL ANM CCMPUTING SYSTEM R O U T I N E S 4/75 

635 SLACMCN 
TfM'S TASK CR JOB 
WARE ANC SOFTWARE 
TC SI 4CM0N I S THE 
THE C'""R°ES POND ING 
SFIECTED FUNCTICNS 

SLACMCN, OPERATING AS 
UNCER iiS/36J MVT, IS DESIGNED TO MCNITOR 
PfPHCHMANCF OVER A GIVEN PFR ICC OE T I M E . 

4 SYS-
HARD-
INPUT 

PAPAMETEP FIELD CN THE EXECUTF CARC COUPLFP WITH 
OPERAND IN THt O P F P A T C R ' S START COMMAND TO ALLCW 
TC PC PEP F C R M E D . FIVE CATA SETS CPTILNALLY 

PROVIPr N4MCS CF OUEUfS, I/C D E V I C E S , OR MODULES THAT SLACMCN Will 
MCNITOR. OUTPUT CONSISTS CF UP TO 12 REPORTS FOLLCWEO 6Y 
MARY PAGE; CERTAIN 
THF OUTPUT IS MOST 
ACTION'S, TUNING A 
PESIPARLE HARDWARE 

1 SUMMARY PATA MAY APPEAR ON THE CONSOLE 
UStFUL FOR IDENTIFYING BOTTLENECKS AND 

A SUM-
DEV I C E . 
INTER-

SYSTEM FCP PEAK PEPFCRMANCE ANC FCP INDICATING 
' ANC SCETWAPE PECONHI GUP AT ICN. 

64J OE/STEF,INTRP DE/STEP,INTkP PERFORMS THC 

SCLUTICN OF AN INITIAL VALUE PROBLEM FOR A SYSTEM CF FIRST-ORDER 
ORDINARY CIFFERENTIAL E Q U A T I O N S . 

642 PPOGLCCK FRCGLCCK MAKES IT POSSIBLE TO 
MCNITOR THE EXECUTION CE VIRTUALLY ANY CS/MVT, C S / M F T , OR VS2 
RELEASE 1.6 LOAD MODULE. THE MAIN REASON FCR USING FRCGLOOK IS TO 
FIND CUT WHICH PCRTICNS CF A CODE USF MCST OF THE CFL TIME SO THAT 
THOSE PARTS CF THt PRLGRAM CAN Bt PFWRITTEN TC REDLCE GPU TIME. 
FOR LARGE PPODUCTION PROGRAMS, USERS HAVF TYPICALLY FOUND IT 
POSSIBLE TO REDUCE CPL TIME RY 1,;.' TO 30 PERCENT WITHCUT CHANGING 
THF PROGRAM'S FUNCTICN. 

644 GETCCR,ERFCOR GETOOR AND FRECCP APE ASSEM
BLY LANGUAGE SUBROUTINES WHICH MAY BE CALLED FRCM FORTRAN SUB
ROUTINES DURING EXEGUTICN TO ALLOCATE AND RELEASE COFE STORAGE. 
THOSE VARIABLES FCR WHICH CORE STORAGE IS TO PE ALLCCATED MUST EE 
PASSED AS ARGUMENTS OF THF FORTRAN S U B R O U T I N E S . THESE PROGRAMS 
ALLOW VARIABLE CIMENSICNING IN SUBROUTINES WITHCUT A PREVIOUS 
SPECIFICATION OF THE MAXIMUM ALLOWABLE D I M E N S I O N S . 

646 COPYCAT 
GRAM DESIGNED 
MAY RESIDE ON 
ANCE MAY ALSC 
FIRST, CATALOG 

COPYCAT IS AN OS 
TO PROCLCE AN EFFICIENT SYSTEM-WIDE CAT 
MANY V C L L M E S . SUBSTANTIAL IMPROVEMENT 
PE OBTAINED ON A SYSTEM WITH ONLY A SIN 
ENTRIES FRCM MANY DIFFERENT CATALOGS M 

TRIBUTEQ TO EQUALIZE THE LOAD ON EACH CATALOG. SECCNi 
VICUAL CATALOG IS PFSTRUCTURED IN A WAY DESIGNED TO M 
I/O TIME PECUIPED FOR SEARCHING AND U P D A T I N G . REDIST 
RESTRUCTUR IE G 
FCR GENFRATION 

PARAMFTERS ARE UNDER USFP C C N T R C L . MCC 
DATA GROUPS AND ALIAS ENTRIES ARE ALSC 

CATALOGS ON All DIRECT ACCESS D E V I C E S , INCLUDING OATA 
SUPPORTED. BACKUP COPIES MAY ALSt BE M A D E . 

UTILITY FRO-
ALOG WHICH 
IN PEREORM-
GLE CATALOG. 
AY BE REDIS-
D, EACH INDI-
INIMIZE THE 
PIfiUTICN AND 
EL DSOB'S 
PROCESSED. 
CELLS, ARE 
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0. MATERIALS 4/75 

419 CASCArE/OLUSTEP CASCADE IS A SIMULATICN OF 
THE COLLISION CASCADE RESULTING FPOM THE DISPLACEMENT OF A PRIMARY 
KNCCK-ON ATCM BY AN ENERGFTIC NEUTRON IN A ROCY-CENTFRED-OLBIC OR 
F A O E - O E N T E R F D - O U B I C CRYSTAL STRUCTURE. CLUSTER ANALYZES THE SPA
TIAL O I S T R I P U T I P N OF THE RESULTING PACIATICN DAMAGE IN TERMS OF 
VACANCY ANO INTERSTITIAL C L U S T E R S , TAKING INTC ACCCUNT THE EXACT 
CRYSTAL S T R U C T U R E . 

422 SPECTRA SPECTRA COMPUTES THt NUMBER 
ANC SPECTRUM OF PRIMARY KNCCK-ON ATOMS RFSULTING FPCM NEUTRCN 
COLLISION SFCUENOES IN 4 MATERIAL UNOFR IRRADIATION. 

566 RESPOND PFSPONO CALCULATES THE RELA
TIVE ENERGY ABSORPTION .IF A SMALL REGION CE ONF MATERIAL IN A 
LARGE OCOY CF ANOTHER MATERIAL EXPOSED TO G A M M A - OF X-RADI4TI0N. 

609 INDX INDX PROVIDES A MEANS FOR 
PAPIDIY DEFINING ANP TESTING TRIAL UNIT CELLS AS AN AIC TO INDEX
ING POWPER PATTERNS OF CRYSTAL STRUCTURES CF UNKNOWN SYMMETRY. 

6 19 ISCTAH ISOTAB COMPUTES PCWtR CUTPUT 
OF A SAMPLE CF MIXED ISOTCPfS IPU23«, PU229, PU240. FU241, P U 2 4 2 , 
AM241I AT ANY CESIktC GATE GIVEN THF MFASUPED CALCRIMFTtP VALUES, 
ISCTOPIC PATIOS ANU CLRPESPCNCING D A T E S . 

620 GP0UP7 THIS*PRCGRAM CALCULATES THE 
SYMMETRY PROPERTIES CH LATTICE VIBRATIONS EITHFP FCP ATOMIC C R Y S 
TALS OR FOR EXTERNAL MCOES OF MOLECULAR CRYSTALS ANC GENERATES THE 
IRREDUCIBLE MULTIFLIEF RFPRfSENT AT ICNS (IMR'S) INCLUCING THE 
EFFECTS OF TIMF PFVLRSAL INVARIANCE (TRI) CN THF SYMMETRY C C C R C I -
NATES. 
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ENVIRONMENTAL AND EARTH SCIENCES 4/75 

527 HERMES THE HERMES MCCFL CALCULATtS 
THE REGIONAL R A D I O N U C L I D E R E L E A S E S AND RA D I A T I O N DCSE TO THE 
PCPUI ACE IN A GIVEN YEAR ARISING FROM THE CPERATICN CF NUCLFAR 
EACILITIFS TC MFET ELfCTklCAL G E N E R A T I C N DEMANDS WITHIN A GIVEN 
STUDY R E G I O N . 

591 PLETHS PLETHS IS A TIME-SHAPING 
ISCPLFTH-ARFA PROGRAM FOR D E T E R M I N I N G G R O U N C - L E V F L AREAS OF HIGH 
POLLUTANT CONCFNTRATICN DOWNWIND CF A SINGLE SCUPCE CF EMISSION. 
THFSE ELLIPTICAL AREAS APE FNGIOSEO PY ISOPLETHS CF CONSTANT CON
CENTRATION PPOCUCEC BY C U N T I N U O U S POLLUTANT EMISSICNS FRCR ONE 
SMOKF STACK OR GROUND S O U R C E , OR FPCM A CLOS E L Y ASSCCIATEC GROLP 
OF SINGLE S O U R C E S . STACK H E I G H T , WEATHER C O N D I T I O N S , ANC SOURCE 
EMISSION RATE ARE TYPED IN AND THE PROGRAM C A L C U L A T E S AND CE
SCPIPES THF HIGH POLLLTION AREAS FNOICSEC BY ISCPLETfS-

599 
OF THE 
FLOWIN 
PATE V 
FNFSGY 
01 5 I A N 
ASSOC I 
BLTI IN 
TEMPER 
THF OU 
METEOR 
C O D E . 
SPAT lA 
CITLY 
THf AM 

TCPLYP 
RMODYE 
G IN A 
AP lABL 
(LOCA 

T FROM 
ATED V 
AT BC 

ATURE 
CLET I 
OLOGIC 
ALTHC 

LEY, T 
BY THE 
BIENT 

AMICS TO 
N OPEN CH 
F D E P T H , 
TION CF T 
THE RIVE 

ITH THE D 
TH THF IN 
DI S T P I B U T 
M T I A L L Y 
AL C O N D I T 
UGH THE L 
HE EFFECT 
COOE . T 

METE C R C L C 

OOMPU 
ANNEL 
VELOC 
HF Dl 
k SEG 
ISGHA 
LET A 
ICN A 
AFE S 
ICNS, 
ATcRA 
OE 0 

EMPOR 
GICAL 

TE TH 
. TH 
ITY, 
SCEAR 
MFNT 
PGE 1 
ND CU 
T THE 
FECIF 
ANC 

I ECC 
cnsiT 
Al BE 
AND 

r TEMP 
E PROG 
AND CR 
GF) IS 
UNOFR 
S INSI 
TLET C 
INLET 

I EC. 
GtOMET 
Y CIFF 
Y DISP 
HAVIf R 
BOUNDA 

TCPLYR2 
ERATURE 
RAM IS 
CSS SEC 
ASSUME 

FXAMINA 
GNIFICA 
F THC R 
AS A F 

FDCY Dl 
RY ARE 
USIVITY 
ARITY I 
INDUCE 

RY CCNP 

APPL 
OF A 

DESIG 
TICN. 
D TO 
TICN 
N T . 
EACH 
UNCTI 
FFUSI 
ALSO 
IS A 

S NOT 
0 BY 
IT ION 

I t S T 
WATE 

NFC T 
THE 

BE SU 
THAT 
VELCO 
AS WE 
ON CF 
VITIE 
SUFFL 
LLCWF 
TPEA 

VARIA 
S AFE 

HE EI 
R MAS 
0 ACC 
SOUP 

FFIC I 
THC M 
ITY C 
LL AS 
TIMt 

S, AM 
lED T 
0 TC 
TEP E 
TIONS 

C O M P 

R S T LAW 

S 

O M M C -

CE CF 

E N T L Y 

OMENTUM 

I S T P I -
THE 

AND AT 

B I L N T 

C THE 

VARY 

X P L I -

IN 
U T t L . 
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U . CHEMISTRY 4 / 7 5 

645 DYNAMIC ANALYSIS OE GASES THE PRCGRAM PROCESSES MASS 
SPECTRAL DATA TO DtTtRMINE THE PATF AT WEIGH GASES EVOLVE FPCM A 
SCIIP SAMPLE AKp THE ruTAL QUANTITY CF GAS E V O L V E D . GALIBRATICN 
DATA 
FLOW 
USED 

AND M A S S - P L A K M E A S U R E M E N T S ARF O E S C P I B c D AS INPUT CATA- GAS 
RATE AND GAS QUANTITY APF DESCRIBED AS CUT'LT CATA. IT IS 
FOP THE DYNAMIC ANALYSIS OF GASFS BY FAST SCANNING MASS S P E C -

T P C M E T R Y . A L T H O U G H WRITTEN FOR OATA OBTAINED FROM A BENCIX MODll 
12-137 TIMf-CF-FL IGHT (TUF) MASS 
TO ANY TYPE CF "ASS SP tO TROMf, TE R . 
'ISFD TO C O N T I N U A L L Y MONITOR GASES 
CF SOLID S A M P L E S . THE T E C H N I Q U E 

SPEC TPI^ME TE R , IT MAY EE A P P L I E D 
THE BENDIX MASS SPECTPOMFTFR IS 

1 EVOLVED DURING VACLUM BAKFCUT 
IS USFD TO OETEPMINF SUPFACt 

C O N T A M I N A N T S ADSORHEC ANC TRAPPED GASES AND OTHFK VCLATILF C U T C A S 
PFOOI .ICTS. 
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PAPTICDE ACCELERATORS ANC H I G H VOLTAGE MACHINES 4/75 

577 FFEARS H H E A F S IS G E N E R A L L Y A P P L I C -
APIF FOP THE SOLUTICN LE PC U N D A P Y VALUE P R O B L E M S INVCLVING THE 
LAPl ACF EQUATION USING O I F F E R E N C E E Q U A T I O N S IN A X I S Y M M E T R I C CR 
RECTANGULAR C O O R D I N A T E S - IT WILL HANDLE V I R T U A L I Y ANY CONF IGUP4-
TICN OF O I F L F C T R I C S AND F L O A T I N G E L E C T R O D E S , P R O D U C I N G BOTH EQUI-
POTFNTIAL AND E C U I F I E L D P L C T S , IF D E S I R E D . 
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M. P H Y S I C S 4 / 7 5 

574 MACS 
CODES IS 6 
CALCULATIN 

MACS-C 
A SUM OF P 
LCMB INTER 
MINING AOJ 
LEAD TO IM 
TPCN INFLA 

MACS-J 
TICNS OF A 
SPCNDING S 
OF NEUTRON 
CCNSTANTS 

REVISED 
ADJUSTED A 
DEFINE RIG 

REVISED 
VAlANCE FC 
DEALING Wl 

AOJUSTt 
FIT TC CBS 

OIPOLF-
M O O F l - P 

ENFRGY I S 
T f P M S I N T 
JACOB I AN M 

l A T T I C 
A S I C A L L 
G SLOW-
COMPUTF 
A P I S AR 
A( T I O N S 
USTMENT 
PPOVEC 
S T I C SC 
COMPUTE 

CRYSTA 
TPLOTUP 
S , AND 
TO H I T 
- D CALC 
TOM P I S 
I D GPCU 
- M V F C 0 
RGE POT 
TH MOLF 
P I S A 
FEVEP F 
SLIM CAI 
I CALCU 
A SUM C 
HE O I P O 
A T H I C E S 

E VIB 
Y AIM 
NEUTR 
S CRY 
ISING 

IT 
S IN 
AGREE 
ATTEP 
S THE 
L, IT 
E FAC 
JACOB 
CALCL 
ULATE 
PLACE 
P ROT 
CNSIF 
ENT lA 
CUL AF 
FORCE 
RtOUt 
CULAT 
LATES 
F SHC 
LE CC 
FOR 

RATIO 
EO AT 
CN SO 
STAL 
FROM 

ALSO 
FORCE 
MENT 
INC C 
OYNA 

S EIG 
TORS 
IAN M 
LATED 
S VAL 
MENTS 
ATICN 
UCTS 
L FUN 
ANC 
AOJU 

NCItS 
ES Cl 
CPYS 

RT-R A 
OPOIN 
LSt I 

N CCDF 
G I V I N 

ATTERI 
VIBPAT 
SHCRT 
CBTAI 
CONST 

WITH D 
AN ALS 
MICAL 
FNVALU 
FOR CO 
ATRICE 
TC CR 

ANCE 0 
, TOGF 
S-
FCRCE 
CTIONS 
CRYSTA 
STEP P 
CF MC 

POLE S 
TAL VI 
NGE AN 
ATF AP 
N AOJU 

S THIS 
G MAXIMUM 
NG PY "Cr 
IONS WHFN 
-RANGE FO 
NS JACCPI 
ANTS ANC 
ATA. STR 
0 BF CALC 
MATRIX FC 
FS AND EI 
HtRENT SI 
S FOP USE 
SFRVEP Dl 
OCRDINATF 
THER WITH 

PACKAGE 0 
CAPA8ILI 

E R A T O P S . 
THE POTE 

RCES ANC 
AN MATKIC 
IONIC CHA 
UCTUPE FA 
U L A T E C 
R THE HAP 
GFNVECTOR 
NGLE-FHON 

IN ADJUS 
SPFRSICN 
S IN TERM 
CCCRDINA 

F SEVEN RELATED 
1Y FOP 

NTIAL ENERGY IS 
LCNG-PANGE CCU-
FS FOR C E T E R -
RCF WHICH CAN 
CTCRS FOR N E U -

MONIC C S C I L L A -
S, THE C C R R E -
CN S C A T T E R I N G 
TING FORCE 
C I P V E S . 
S OF MASS 
TES WHICH 

CONSTANT MATRICES FOR USE IN 
WHICH ARE USFD IN CTHEF PROGRAMS 

I V I P R A T I O N S . 
POGRAM TO opTAIN A LEAST SQUARES 
LOGULHS AND C R Y S T A L S . 
UMS FCR AN ARBITRARY C R Y S T A L . 
RPATI0N5 WHEN TFE POTENTIAL 
P LONG- CR INTEFMfCIATE-RANGE 
P P 0 X I M 4 T I C N . IT ALSO CRTAINS 
STING INPUT P A R A M F T E R S . 

575 MSCAT IN A THERMAL NELTPON SCAT
TERING E X P E R I M E N T , THf MRASUkEC CPOSS SEf»T ICN INCLlDfS BCTH SINGLE 
ANC MULTlPLf S C A T T E P I N G E V E N T S . IN CPPfP TC EXTRACT THE SINGIF 
SCATTERING CROSS S F C T I C N , THF CROSS SFCTICN FCR NULTIFLt S C A T T E R 
ING MUST PF K N O W N . SINCE THIS C O N T R I P U T I O N IS GFNFKAILY A 
SMOOTHEF F U N C T I O N OE ANGLE AND SCATTERED ENERGY THAN THE SlNGLt 
S C A T T F R I N G , IT IS LESS SENSITIVE TC DETAILS OF THE SINGIF SCAT
TERING CROSS S E C T I C N . IT IS THERtFCkf FfASIPLt TC CAlCULATf THF 
MULTIPLE S C A T T E R I N G USING AN APPROXIMATE SCATTERING F U N C T I O N , AN(. 
TC SUBTRACT IT FRCM THE M E A S U R E M E N T S IN OPCER TO OPTAIN THE SINGLE 
S C A T T E R I N G . MSCAT C A L C U L A T F S THE SINGLE ANO MULTIfLF SCATTERING 
C R O S S S F C T I C N S , FOP A SPECIFIFD FXPFKIMENTAL SITUAIICN, GIVIN A 
SINGLF SCATTFRING FUNCTIUN AS INPUT. 

62? GAUSS6 GAUSS6 IS USFf FOR THF P K ( -
DUOTICN A N A L Y S I S OF GAMMA-PAY SPECTRA O B T A I N E D WITH A CELL I) 
PETFCT O P AND A MULT I C H A N N E L P U L S E - H E I G H T ANALYZER SYSTfM. IN 
AD D I T I O N TO D E T E R M I N I N G GAMMA-RAY E N E R G I E S ANP INTENSITIES, IT 
PROVIDES ISOTOPIC lOEN1 IF10AT ION, CECAY C O P P E C T I O N ^ ANC CORRELA
TION OF DATA FROM CIFfERtNT PEAKS AND DIFFERENT SPECTRA TO OBTAIN 
ISOTOPIC DtOAY R A T E S -
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PHYSICS 4/75 

632 MMM3 MMM3 C O M P U T E S THF EIGENVALUES 
(EREOUENCIES) AND E I G E N V E C T O R S (NORMAL MCOCS) FOR A SEMI-RIGID 
MOLECULE, AND COMPUTFS THE TRANSFORMATION MATRIX FOP EXPRESSING 
THF CARTESIAN DISPLACEMENTS OF THE ATOMS IN TERMS " 
CCCRDINATES. COMPUTATION CE THE EFFECTIVF 
SQUARED AMPLITUDFS UF VIBRATION FOP USE 
CALCULATIONS IS INCLUDED AS WELL. 

IN 

CF THE NORMAL 
ATOMIC MASSES AND MEAN-
SLOW NELTPON SCATTERING 



1355 

K. O f N T R O L L E C THERMONUCLtAP hESEARCH 4/75 

561 T C K M I N A / T 0 K M I N A 2 TOKMINA FINDS THE MINIMUM 
MAGNETIC FIELP, BM, REQUIRED AT THE TCRCICAL COIL CF A TCKAMAK 
TYPE FUSION REACTOR WHEN THE INPUT IS PETA(RATIO CF PLASMA 
PPFSSURE TO MAGNETIC P R E S S U F F ) , Q(KPUSKAl-SHAFFANCV PLASMA 
STABILITY F A C T O R ) , AND YIRATIO OF PLASMA KACIUS TC VACUUM WALl 
RADIUS: RP/PW) AND ARRAYS CF PTITCTAL THERMAL POWFR FROM BCTH C-T 
AND TRITIUM RRfEDING R E A C T I O N S ) . PWlWAlL LCADING OR POWER FLUX) 
AND T P I T H I O K N E S S CF B L A N K E T ) , FOLLOWING THE METHOD CF GOLCVIN, 
FT A L . TOKMINA? FINOS THF TOTAL POWER, PT, CF SUCH A FUSION 
REACTOR, GIVEN A SPtOIFItC MAGNETIC FIELC, BM, AT THE TOROIDAL 
CC II . 

6?7 T0ODV2 T0CCY2 IS USEC TC CUMFLTE 
WAVE PRCPAGATION IN TWO DIMENSIONS IN RECTANGULAR CF CYLINDRICAL 
C O O K P I N A T E S . 
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Z . DATA 

1 
4/75 

356 GAF/GAR UATA TAPES USED IN GGA A BENCHMARK STUCY OF ZPR-III 
ASSEMBLY 4R USING ENDF/B CPOSS SECTICNS WAS UNDERTAKEN TO IDENTIFY 
POSSIBIE CPCSS SECTION 01SOPEPANCIFS IN THE MICROSCOPIC ENDF/B 
DATA. THIS WORK WAS CONE FOR THE CSFWG TESTING SU8CCMMITTEF AS 
PART OF THEIR PHASE I DATA TESTING. THIS PACKAGE CCNTAINS THE 
CPOSS SECTION DATA GENERATED FOR THIS STUCY IN THE FORM OF THE 
ULTRA-FINE GROUP GROSS SECTIONS OF THE MATERIALS CF ZPP-III ASSEM
BLY 48 IN THF FORMAT OF THE GGA GAF/GAR PRCGRAM CATA TAPES. 

447 ETOGl CATA FOR MUFT AND GAM THF DATA RECUIRED FCR THE 
CREATION OF MUFT4, MUET5, GAMl ANO GAM2 LIBRARIES WERE GENERATED 
FROM THF BROOKHAVEN NATIUNftl NEUTRON CROSS SECTION CENTER ENDF/B 
TAPES 114 THROUGH 117 BY THE ETOGl PROGRAM (ACC ABSTRACT 437). 

532 LCS ALAMOS GROUF-AVEPAGED CRCS GROUP CCNSTANTS ANO CCMPUTED 
NEUTRON CRCSS SECTIONS ARE TABULATED FOR A VARIETY OF MATERIALS 
INCLUDIEG - AL, B, BE, C, CD, CL, D, GA, F194, FF, H, K, LI6, MC, 
NA, NI, 0, PL239, PU24j, PU249, TH, U233, U235, U228, AND ZR. 
THESE APE PRESENTED AS IB-, 24-, AND 25-GPOUP CALCLLATIONS FCR 
PFACTORS WITH NEUTRON ENERGIES RANGING FROM FAST TO THERMAL. 
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I . OATA 4 / 7 

5 4 ? E N D F / 6 - T H E R M O S THESE DATA ARE 3 0 - G P O L P 
THERMOS THERMAL S C A T T E R I N G KERNELS FOR P.. TO P 5 LEGENDRE ORDERS 
FOR EVERY TEMPERATURE 
STORED I N THE E N D F / P 

OF EVERY 
L I B R A R Y . 

MATERIAL F K C S ( AL PH A , BET A ) OATA 
THFSF S C A T T E R I N G KERNELS WERE 

GENERATED U S I N G T H t F L A N G E 2 COMPUTEP CODE (ACC APSTPACT 3 6 8 ) . 
TC TEST THE K E R N E L S , 
NELS WERE D F T F P M I N E O 

THE INTEGRAL P R O P E R T I E S OF EACH SFT ( F K E R -
BY A P R F C I S I O N I N T F G P A T I O N OF THE D I F F U S I O N 

LENGTH E Q U A T I O N AND COMPARED TC 
THESE P R O P E R T I E S . I N 
D E T A I L S OF T H t METHOD 

G E N E R A L , 
S USED ANC 

F X P F P I M E N T A L MEASUREMENTS OF 
THE AGREEMENT WAS VERY GOOD » 

RESULTS O B T A I N E D ARE C O N T A I N E D 
I N THF P E F E H E N C E . THF S C A T T E R I N G K t P N F L S ARE ORGANIZED I N T C A 
TWO VOLUME MAGNETIC TAPE L I B R A R Y FROM WHICH THEY MAY BE R f T R I E V E O 
E A S I L Y FOR USE I N ANY 3 . ' - G R C U P 
THF TAPES APE AS FOLLOWS -

MATERIAL 
MOLECULAR H2C 

MCLFCULAP 0 7 0 

G R A P H I T E 

POLYETHYLENE 
BENZENE 

MATE R I A L 
ZP BOUND I N ZRHX 

H BOUND I N ZRHX 

R E R Y L L I U M - 9 

B F P Y L L I U M O X I D t 

U R A N I U M C l O X I O t 

THERMOS L I E R A R Y . THE CONTENTS CF 

VOLUME I 
ZA 

1 0 0 . 0 

1 0 1 . 0 

6 0 0 0 . 0 

2 0 5 . 0 
1 J 6 . ' . 

TEMPFRATURES (CFGREES 
2 9 6 , 3 5 0 , 4 0 0 . 4 5 0 . 5 0 0 , 
8 0 0 , 1 0 0 0 
2 9 6 , 3 5 C , 4 0 0 , 4 5 C , 5 0 C , 
ROO, 1 0 0 0 
2 9 6 , 4 0 0 , 5 0 0 , 6 C C , 7 0 0 , 
l O C O , 1 2 0 0 , 1 6 C 0 , 2 0 0 0 
2 9 6 , 35C 
2 9 6 , 3 5 . ^ , 4 C , , 4 5 C , 5 v ; > , 
R O C , lOCC 

VOLUME I I 
ZA 

2 0 3 . 0 

2 3 . . -

4 0 0 9 . 0 

2 0 0 . 0 

2 . > 7 . _ 

TEMPFPATURES (CEGRFES 
2 9 6 , 4 0 0 , 5 0 0 , 6 C C , 7 0 0 , 
1 0 0 3 , 1 2 3 0 
2 9 6 , 4 '. , 5 U v , 6 ' . . , 7 u . , 
1 0 0 0 , 4 2 0 0 
2 9 6 , 4 3 0 , 5 0 0 , 6 3 0 , 7 0 3 , 
!•: . , 3 , 1 2 v j 
2 9 6 , 4 0 C , 5 0 C , 6 C C , 7 0 C , 
1 0 0 0 , 1 2 0 0 
2 9 6 , 4 n . ' , 5 j . , 6 L , T O u , 
1 0 0 0 , 1 2 0 0 

K ) 
6 0 0 , 

6 0 0 , 

BOO, 

6 J 3 , 

K ) 
8 0 0 , 

B:„. 

"30, 

8 0 0 , 

EQ". , 
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Z. DATA 4/75 

637 GAMTAB THIS PACKAGE CCNTAINS A TWO-
PART CATALOG OF GAMMA RAYS fMITTEO HY NUCLIDES IN RADIOACTIVE 
PfCAY ANO A LIST OH CCRKFSPEND ING P E F E R E N O C S . THE FIPST PART 
LISTS THC GAMMA RAYS IN ORDER OF ASCENDING E N E R G Y . THIS LISTING 
CONSISTS OF GAMMA-PAY ENERGY ANC U N C E R T A I N T Y , ABLNCANCE, HALE-
LIFE. PRODUCTION MODE, AND THF ENERGIES OF TWO OF THE MOPE ABUN
DANT ASSOCIATED GAMMA P A Y S . THE SECCND PART OF THF CATALOG LISTS 
UP TO 50 OF THF MCRE ABUNDANT GAMMA PAYS FOR EACH N U C L I D E . THF 
LISTING FOR FACH NUCLIDE INCLUDES H A L E - L I F E , PRODUCTION MCCE, 
POSSIBLE GENETIC R E L A T I O N S H I P S , AND R E F F P E N C E S . THIS LISTING IS 
ECLLOWEP BY THE FNEPGY, UNCERTAINTY IN ENERGY, AND AEUNOANCE CF 
EACH GAMMA RAY. REFEHENCES AVAILABLE THROUGH MAY 1973 CORRESPOND
ING TO THE RFFEPENCE KFYS LISTED FOR FACH NUCLIDE IN PART 2 APE 
LISTED AS THE THIRD F U E . 
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VII. KWIC INDEX 





AEB 
AEB 

AEB 

AFB 
AEC 
AEC 
A t C -

3 6 0 F 4 
3 6 0 F 4 
3 6 0 F 4 

3 6 0 F 4 
OP PURCHASE 
DP PURCHASE 

HS L 
RS P 

R S P 

PS P 
VERSUS 

V E R S U S 

•ALP F A U , P 4 0 I 0 ERE 

AERCSOLS 

ACC 7 J 9 0 
AGC 7 J 9 0 
AGC 7 0 U 0 

AGC 7 J 9 0 
AGC 7 J 9 J 
4GC 7 1 9 0 

A I 

F » F A P 

E L C C C 
f 2 
F 7 

F 2 
F? 

3 6 0 
P S P P L X 
PSBP 

PS P 
PS P 
RS P 
RSB 

f. 
T 

T 

B 

C 
t 
0 

B 
F 

1 

( 
t 
t 
S 

% 
( 

A-E A I 

A-E ANL 360 F*P*A RS T P » AMDLIBAE, ARGCNNE SLBROLTINE LIBPAPY CAT. 
AAEC 360 F*EAL PS P T C « CPAM, l - D ANC 2 -D MULTI-GP OIFFUSICN PROGRAM 
ABSORPTICN REMOVAL X-SECS BAPL 6 6 0 0 F4 RS T B » MCBOT, 2 - 0 DIFFUSION 
ABSORPTION, CELL ANL 3600 F36 RSBP X T B $ RABBLE,WL16,FLAT, RESONANCE 
ACCIDENT ANALYSIS BAPL 6 6 j u F4 RS P T G » FLASH3, LCSS-CF-COOLANT 
ACCIDENT ANALYSIS NED 635 F4 RS P T G $ FREADMl, FAST PEACTOR CORE 
ACCIDENT ANALYSIS BAPl 6600 F4 RS P T G t M 0 5 5 5 , 4 C T 1 , LCSS-CF-COOLANT 
ACCIDENT ANALYSIS COSE CALC GGA 1108 F4 RS T G S CAOOSE,POSET, HTGR 
ACTIVITY n i S T STUDY GGA 7044 F4 RS P D t RAD2, HTCf F I S S I C N PRODUCT 
ACTIVITY RELATION GEC 6 3 5 F4 RSBP 0 t ODS, NEUTPDN ELUX-OCSI METER 
4CT1. LCSS-PF-CCCLANT ACC I CENT'" AN AL YS IS BAPL 6600 F4 PS P T G t M0555 . 
AOEP. IC AND 2D FEW-GROUP SPACE-TIME KINETICS BCL 6 4 0 0 F4 PS P T F I 
ADLEP. ENDF/B RESONANCC XSECTICN CCDES BNL 66^08 F4 RS P T A » PfSENO, 

T C » F I R E 5 , l - D AGF-OIFFUSIDN SLAB CYllNDER SPHERE 
B » WELWING, MATERIAL BUCKLING CYL FUEL ELEMENTS 
E i A IREK3 , SPALfc-INDfPENDFNT KINETICS W/FEEPBACK 
E » BLAST, REACTOR KINETICS TEMPfPATURE O I S I STUDY 

LEASE ANALYSIS SLA 360 CCBCl RSBP CT M » BfCCM, 
LEASE ANALYSIS SLA 1108 COBOL BS P M « BFCOM, 

P 4 0 I P FRECUENCY MANAGEMENT SYSTEM ALOO 360 CCBCL PS P M J 
AEG 7390 F? RS 6 1. DANCOFF JR, MODERATOR SPACE CHCIsn CIST FUNCT 
AERI 66C0 PSBPLX T R » LF0P4PD. SPFCTPA CALCULATICN W I I H CEPLETICN 
AEROSOL PARTICLE TBANSPCRT STUDY RFI) 3600 F36 PS P G t D ISPEB. 

RS P T G » HAA3. CUAGUIATICN PE HFTEHCGENECUS 
AGfl-GAM, FAST SPFCTRUM MULTI-GP CONSTANT CAIC 
2 0 X Y , 2 - 0 MULTI-GP SN APPRO XI MAT ICN XY GEOM 
BCUNCe, FLUX DIST IN M U L T I - P I N FUEl ELEMfNT 
CRrC90 . ML-1 FLUID FLCW EXPfPlMFNT ANALYSIS 
AGN-SIGMA, CALC OF MULTI-GF TBANSffR MATRICES 
HATCHET, COUPLED NFUTPONICS-HYORCOYNAMICS CODE 

AGE CALCULATICN OH ENOF/B OATA BAPL 6 6 0 0 F4 RS P 1 E » EPOCH, NEUTRCN 
4GE-DlFfUSION SlAB CYLINOtP SPHERE AFB 360 F4 BS L T C J F1PE5 , 1-0 
AGN-GAM, FAST SPECTRUM MULTI-GP CONSTANT CALC AGC 7390 E*FAP PSBPLX T B S 
AGN-SIGMA, CALC OF MULTI-CP TRANSFER MATRICES AGC 7J<;u F2 RS P T B » 

F I G S . IBM360e?250 FCRTRAN GRAPHICS SUBRCUTINtS 
COMNUCCASOAPfc, CCCPOUNO NUCLEUS PfACTION 
AIR0S2A, SIMULATION OF RtACTCB DYNAMICS 
U 3 0 , UNRESPL RESCNANCF XtEC PFCBAEILITY TABLES 
HWCCR-SAFF, 2 -D MCNTE CABLC GFLL CALCULATICN 
SGDBF3. SCISRS FNPF/B GRAPHIC X-SFC tVALUATION 
TSN, SPATIAlLY-OEPENOENT REACTCP KINFTICS 
A I S I T E 2 , PARAMETRIC SITE RECLIPEMENT STUDY 
H4A3 . COAGULATICN CF HETERCGENEOUS AERCSOLS 
S C f I R E ? , SODIUM FOOL FIRE 1 - f. 2-CELL ANALYSIS 
PESPCND, DISSIMILAR Mfn|A TLf COBBECTICN CALC 
PSA2, STRESS ANALYSIS MULTIANCHPP PIPE SYSTEM 
AILMOE. X - S f C T I C N CALC ELASTIC SCAT PESONANCES 
C L I P . FORM CB THRfcOES LIPRABY U T I L I T Y ROUTINE 
THRfDES, 1-0 FFW-GP O I E F U S K N CESIGN SYSTEM 
S I Z Z L E , 1-0 MULTIGRCUP P IFFLSICN O E P l t T I C N 
A N I S N . l - n MULTI-GP OISCRETf OBOINATE CALC 
CAESAP4.L IRLST, 1-0 MULTI-GP D IFFLSICN » L IB 
4BESTRAINT PIPE STRESS. MAXIMUM MCMENT CALC 
O U I t K I E . I N F I N I T E MFOIUM SPfCTPUM X-StCT ICNS 
F A I M , 1 -0 MULTI-GP n iFFUSICN SLAB GYL SPHERE 
ULCER, 1-P MULTI-GP OIFFUSICN SLAB CYL SPHERE 
TEMPEST2, THERMAL NEUTRON SPECTRUM X-SECTICNS 
A I M 6 , I - U MLLTI -GP PIFFUSICN SLAB CVL SPHERE 
S4 CYl CELL CCCE, 1-0 l-GR S4 APPPCX1 MAT ICN 
PERT, 1-0 PERTURPATICN FCR AIM ANC FOG CODES 
A I B F K 3 , SPACE-INPFPENCFNT K l N f T I C S W/FFEDBACK 
SNAPKIN5 /5A, 1 -0EGI3N K l N f T I C S SNAP GECMFTPY 
CROCK, SPACE PCWFP PLANT CESIGN C P T I M U A T I C N 
FUGUE, STEADY-STATE TEMPFRATLRf VC10 EPACTICN 

AI 
Al 
A l 

41 

41 
41 
41 
41 

41 
41 
41 
41 
41 

41 
41 

41 
41 

41 
41 
41 

41 
4 1 

41 

41 
41 

41 

41 

41 
41 

41 

3 6 0 
3 6 0 
3 6 C 

3 6 0 
3 6 0 
3 6 j 

3 6 0 
3 6 0 

3 6 0 

1 6 0 
3 6 J 

3 6 0 
3 6 0 

3 6 0 

3 6 0 
3 6 J 

3 6 0 

3 6 0 
7.J9 3 

7 0 9 0 
7 0 9 0 
7 ) 9 ' j 

7 3 9 0 
7 0 9 0 

7 ) 9 0 

7 0 9 0 
7 ) 9 0 

7 0 9 0 
7 . 9 J 

7 0 O 0 

F * E A l 
F + B A l 

F t B A L 
F t P A L 

F » B 4 L 
F f P A L 
F 4 
F 4 
F 4 

F 4 
E 4 

F 4 
F 4 

F 4 

F 4 
F 4 
F 4 

E 4 
F + F A P 
F * F A P 

F * F A P 
F * F A P 
F * F A P 

F » F A P 
F 2 

F 2 

F 2 

F 2 
F 2 

F 2 

PS 
P S P 
PS P 

RS P 
RS P X 

RSB L 

PS P 

PS P 
BS P 

R S P 
R S P 

PS P 
RS PLX 

RSB L 

PSBP 

RSPP X 
R S B P L X 
R S B P L X 

RS 
RS L 

BS L 

BS L 
PS PL 
PS PL 

RS 
BS 

RS 

RS 
RS 

RS 

T 
T 
T 

CT 

T 

CT 
T 
T 
T 
T 
T 

CT 
T 

T 
T 
T 

T 

T 
T 
T 

T 

T 
T 

T 

P 
A 

fc 
8 
b 
M 

F 

G 
G 

G 
0 
I 
B 
M 

K 

c 
c 
c 
I 

b 

C 
C 
B 

C 
B 

C 
t 

E 
I 

1 

i 
t 
S 

t 

s 
t 
t 

i 

( 
t 
t 

( 
t 

t 

t 
t 
t 

t 
t 

« 
» 
% 
t 

s 
t 

s 
( 
$ 
I 

* 
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AI ANC 

AT 
AI 
Al 
AI 
Al 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
41 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
AI 
41 
AI 
Al 
AI 
41 
41 
Al 
AI 
AI-A 

70°0 
7J90 
7390 
7090 
7090 
70O0 
7j9C 
7090 
7090 
7O90 
7390 
7090 
7J90 
7390 
7j90 
7090 
7090 
7394 
7394 
7o94 
7004 
700<, 
7 J94 
7)94 
7094 
7 )94 
7)94 
70P4 
7)94 
7094 
7..94 
7 394 
7094 
7600 
36 3 

PS 
RS 
PS 
RS 
PS 
RS 
PS 
RS 
BS 
PS 
PS 
RS 
PS 
PS 

F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
F*FAP RS L 
F+FAP PS P 
F*FAP PS P 
F+F4P RS P 
F»F4P PS PL 
F»FAP RS PL 
FtFAP PS PL 
F+FAR RS PL 

ES PL 
PS PL 
RS PLX 

FtMAP RS 
F»MAP RS 
FtVAP RS 

F+MAP PS PLX 
F2 
F2 
F? 
F2 
F4 
04 

RS 
RS 
FS 

I t SHCCK, SPACE POWFR PLANT DESIGN OPTIMIZATION 
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GPAGfl. GAMMA-RAY 
GBAGEI, GAMMA-BAY 
P X T F S NOISYl, 

- . . . R T F S NOISYl, 
A S AVERAGE, UNRESCLVEC REGICN 
4 S AVERAGE, UNRESCLVEC REGION 

F4 RS P A S 
F4 RS P A S 
INTERVAL X-SECTION 
F4 RS R B S 
F63 RS R F S 

RS 
F2 
F63 
F2 
F63 

BNW 
BNW 

RS P 
RS P 
SEC GALC PNL 6600 
SEC GALC BNL 70«4 

L S GAVER, ENERGY 

R 
P 
P 
P 

F5 
F4 

3 S 
3 S 
J S 

BS 
RS 

GEG 
PW 

625 
16C4 

F2 RSBP H S 

AVOID, ANNULAR VOID X-SEGTICN CALCULATION 
AX-TNT, GOURLEO NEUTR 3N IC S-HYDRCOYNAM ICS SPH rm lov,.. 
AXFLU, HEAT TRANSFER MOLTEN FUFL TUPE BUNDLES LASL 7094 
AXISYM LOAO BAPL 66.>3 F4 RS P T I S SEALSHELL?, SHELL STRESS ANAIYSIS 
AXISYM LOAD SR 360 F4 RS. R T I S SEALSHELL?, SHELL STRESS ANALYSIS 
AXISYM LOAO WTSC 6600B F4 RS P T I S SEAL SHELL. SHELL STRESS ANALYSIS 
4X1SYMMETRIG E PLANE E L A S T I C - P L A S T I C BAPL 66C0 F»CCM BS P T I S DLZ2, 2 - 0 
AXISYMMETRIC LOAO GGA 7044 F4 RSBP GT 1 S S4FE-PCBS, STRESS ANALYSIS 
AXISYMMETRIC LOAD GGA 7344 F4 RS R T I S SAFE-AXISYR, STRESS ANALYSIS 
AXISYMMETRIC STRESS ANALYSIS GGA 1108 F4 RS P ' I S SAFE-2C , PLANE C 
AXTHRM, HFAT TRANSFER SCLIC FUEl TUBE BUNDLES LASL 70S4 F2 RSBP H S 
4 X 1 , COUPLED NEUTRCNIGS-HYCRCDYNAMICS SPHERE COG 3600 F63 RSBP F S 
B-W MULTI-LEVEL CCNVOLUTION PPCO 7040 F*MAP RS R A S GOMBCO, COMBINED 
B-W PARAMFTERS GGA 1108 F5 RS P GT 4 S FS0P3 , POINTWISE XSEGS. FROM 
B-W RESCNANCF PARAMETERS WANL 7094 F2 RS P A S EXT, X-SECTIONS FROM 

BNL 6600 F4 RS R A S SIGPLOT, BESOLVEC MULTILEVEL 
360 
360 
3606 
360 

S 

B-W X-SEC GALC 0-" A - i t L L « L L BNL 6 6 0 0 H 4 Kb P 4 » b l b P L U I , H t b U L V t L " U L I I 

B4L RS CT P S SIACMON 2.2, GS36o MVT/MFT PERFORMANCE RONITOR SLAC 
BAL RSB T P S NRTS-R3E, OS/360 MVT REMOTE 30B ENTRY SYSTEM ANC 
B4L RSB X T P S COPYCAT, IBM 05 SYSTEM CATALOG UTILITY ROUTINE ANL 
B4L»F RS P CT P S GETCCR,FREGOR, FCRTRAN DYNAMIC STORAGE ALLOC ORNL 
B4M, S4 CYL CELL CCDE AND TEMPEST CCMBINATION Al 7090 F2 PS P 
BAPL 6600 
64RL 6600 
BAPL 6600 
B4PL 66L0 
e4PL 6600 
84PL 6600 
BAPL 6600 
BAPL 6600 
B4PL 6600 
BAPL 6600 
BAPL 6600 
BAPL 6600 
BAPL 6600 
BAPL 6600 
BAPL 6600 

F»A$C RS 
F + ASG RS 
F+GOM RS 
F»COM RS 
F*COM RS 
F+COM RS 
F+GOM RS 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 

RS 
RS 
RS 
RS 
RS 
RS 
RS 
RS 

T J S ASPIS, GAMMA BAY SOURCE BUILDUP FACTOR CALC 
T B S RES02,RESC0,D8Fl, RESONANCE INTEGRAL HEX CELL 

•• S HYMAS, HYOROOYNAMIC MASS MATRIX GENERATION 
S 0UZ2, 2-0 AXISYMMETRIC L PLANE ELASTIC-PLASTIC 
S GAPL3, INELASTIC LARGE DEFLECTION STRESS STUDY 
S RAX03, HARMONY-POO X-SECTICN GENERATION CCCE 
S MATUS, 3-D FINITE ELEMENT ELASTIC ANALYSIS 
t M0807, 2-0 DIFFUSION ABSORPTICN REMOVAL X-SECS 
S M064B, l-D SLAB TRANSPORT WITH SLOWING DCWN 
» WATER, STEAM TABLES 14.5-14,500PSI« 32-472DEGF 
S CYGR02, STRESS ANALYSIS CYL FUEL ELEMENT 
% GRAMP, R-M PARAMETERS CF UNRESOLVEC RESCNANCES 
» CINDER,MOIO?, PCINT CEPLETICN FISSICN FROOUCT 
t STRIPE, FUEL ROO CLAD STRAIN t PELLET CRACKING 
» TCBOl, CREEP-BUCKLING OF TLBES UNCER PRESSURE 
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BAPL RfeH4Vf2 

BAPL 6600 F4 RS P P « PH9a, EXTREME VALUF CISTPI Ca TICN CATA ANALYSIS 
BAPL 66u3 F4 RS P P S Rfl^l, RELIABILITY FOP A SINGLE FAILURF MUCE 
BAPL 6600 F4 FS P T A S PUNl, UNRESCLVfO RFSCNANGE INTEGRALS X-SEGS 
BAPL 661' F4 FS R T A $ SUMCR, 5-WAVE NEUTRCN X-SECTION CALCULATION 
BAPL 6600 F4 PS R T B S EPOCH, NEUTPDN ACE CALCULATICN OF FNOF/B CATA 
BAPL 6600 F4 PS P T C S 8E21, FfW-GP DISCPETF PRDINATES SLAB GECMETRY 
BAPL 6600 F4 RS P T F S NCWIG, l-D 2-GP KINETICS TEMPFPATURE EEEOBACK 
BAPL 6600 F4 PS P T E S TWIGL, ?-D 2-GP SPACE-TIMF DIFFUSION FFE06ACK 
BAPL 660;- F4 RS P T F S WIGL2, 1-0 2-GP SPACE-TIME CIFFUSICN 3-GEOM 
BAPL 66CC F4 PS P T C S FIASH3, ICSS-PF-COOL ANT ACCICtNT ANALYSIS 
BAPL 6600 F4 RS P T G S FL4SH4, FULLY-IMPLICIT TPANSIFNT SIMULATICN 
BAPL 661,, F4 PS P T G S M„555,AGT1, L CS S-CF-CCCL ANT ACCICENT ANALYSIS 
BAPL 6600 F4 FS P T h S CHIC-KIN, FAST t INTERMEDIATE ROWER TRANSIENTS 
BAPL 6600 F4 PS P T F S FIGRO, LWBP FUEL SWELLING TEMPFRATLRE STUDY 
BAPL 6603 F4 PS P T H S FL0T1,M0219, PWR FIOW TRANSIENT ANALYSIS 
BAPL 6600 F4 RS P T H « GLUBl, WATFR-ICGGED FUFL ELEMENT ANALYSIS 
BAPL 66I.L F4 F S P T H S HCT2, 2-0 TRANSIENT HEAT CCNCUCTICN PRCGPAM 
B4RL 6600 F4 BS P T H S M3e°«.HDH, STFAM TABLES I4.5-253H PSIA 
BAPL 6600 F4 FS P T H S TOPS. TRANSIENT THERMCCYNARIGS CF FPESSUBI2EPS 
BAPL 56i,G F4 PS P T H S WASP, WATER AND STEAM THE RMCC YNAM 1G PRCPERTIES 
BAPL 6600 F4 RS P T I S BUBLl, FUEL SWELLING C GAS RFLEASE SIMLLATICN 
BAPL 6600 F4 PS R T I S BUSHL, CYL SHELL BUCKLING GClLAPSt ANALYSIS 
BAPL 660C F4 RS P T I S CYGR03, OXIDE FUFL ROD STRESS £ 0FFCRM4TICN 
BAPL 6600 E4 PS P T I S FLGIT, DYNAMIC RESPONSE CF ELASTIC STRICTURES 
BAPL 660C F4 RS P T I S M : , 2 6 6 , LINFAR ELASTIC STRUGTURAL DYNAMICS 
BAPL 6600 F4 RS P T I S M0457,PIPf, ELASTIC STRESS OF PIPING SYSTFM 
8APL 6600 F4 PS P T I S M0552. CYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS 
BAPL 6600 F4 RS R T I S PELEN, FUFL PELLET TEMPFRATUPE £ DEFORMATION 
BAPL 6600 F4 PS P T I S SEAL5HELL2, SHELL STRESS ANALYSIS AXISYM LCAC 
BAPL 66CJ F4 RS P T J $ H,756,LETG, l-D SLAB GAMMA-RAY TRANSPCRT 
BAPL 6600 F4 PS P T L S BL47. DRAFTING TCCL TC PLOT PLANE STRUCTURES 
BAPL 6600 F4 PS P T M S SHLOG. DATA MANAGEMENT, EDITING. £ ANALYSIS 
BAPL 66CC F4 PS P T 0 S BETTY, ENTRAINED PARTICLES SAMPLING STUOY 
BAPL 6600 F4 RS R T 0 S 3ITER. FLUCTUATION EXPERIMENT ANALYSIS 
BAPL 6600 F4 RS R T 0 S REDUX. REACTCP FLUCTUATICN EXPERIMENT ANALYSIS 
BAPL 6600 F4 PS P T P S DAFTl. LEAST SQUARES FIT FISSILE NLGLICE 04TA 
BAPL 6600 F4 PS P T R S M0661.M3657,M0626, POLYNCMIAL CURVE FITTING 
BAPL 6600A F*ASC RS T P S BETTIS ENVIPCNMRNTAL ROUTINES, SUBROUTINE LIB. 
BAPL 6600A F»ASC RS P T C S RDC7, 1,2 OR 3-D FEW-GR CIFFLSION CEPLETICN 
BAPL 6600P F-fASC PS P T 3 S SPAE'4, A POINT-KERNEL SHIELD EVALUATION CODE 
BAPL 66C0B F4 PS P T I S MANEl. RECTANGULAR MAGNETIC NETWORK SOLUTICN 
BAPL 6600C F+ASG RS R T D S RD07. 1,2 OR 3-D FEW-GR DIFFLSION DEPLETION 
BASIC R M S MAPPER, RRtOIGTING MANUFACTURING RECUIREMENTS GERI GETS 
BATCH ANALYSIS OF GAMMA-RAY SPECTRA ANG 360 FtPtA PSBP XCT W S GAUSS6, 
BC 625 F*MAP RS P T C S DTF4, l-D MULTl-GP DISCRETE CROINATE PRCGRAf 
BC 625 F4 RS T C S EXTFRMINAT0R2, 2-D MULTI-GP CIFFUSION PROGRAM 
BC 625 F4 RS T C S FOG, l-D FEW-GR DIFFUSION SLAB CYLINDER SPHERE 
BC 625 F4 RS PLX T B S GAMTEG2, MULTI-GP CONSTANT CALC 0 TO 10 MEV 
BCD R L T Z S ETOGl DATA LIBRARIES, MUFT4 CR 5, GAMl CR 2 WAPD 6600 
BCD R LX T Z S LASL XSEC SETS, SN IB- 24- AND 25-GROLP SETS LASL 6600 
BCD R LX T Z S THERMOS LIBRARY, 30-GP ENDF/B SCAT KERNELS OR 36o 
BCD INPUT DATA PRCGESSING MCDULE ANL 360 F4 RSBP GT L S ARG-NUI002, 
BCL 6400 F4 RS P G S FRCRL2, LOGA FISSICN PRODUCT RELEASE ANALYSIS 
BCL 640U F4 RS P T E S ADEP. ID ANO 20 FEW-GRCUP SPAGE-TIRE KINETICS 
BCL 6400 F4 RS P T G S ECCSA4. LOSS-CE-COOLANT £ EMERGENCY COOLING 
BCL 6400 F4 RS P T G S NURLCC-1.0, LQSS-OF-CCOLANT THERMAL ANALYSIS 
BCL 640C F4 RS P X G S MIRAB.MIRAP. CONTAINMENT SYSTEM lOCINE REMOVAL 
BGL 6400 F4 RS P X T G S MUGHAl,MUCHA2. MULTIPLE CHANNEL ANALYSIS ECC 
BCS 6600n F+ASC R B T 0 S P0Q7. 1,2 OR 3-D FEW-GP DIFFUSION DEPLETICN 
BEAMS ANL 3600 F36 SBP I S B0W2, OFFLECTICN CALCULATION PARALLEL 
BEAMS KAPL 5630 F4 RS P I S STEM, MATRIX GENERATION FOR, A SYSTEM OF 
6EC0M, AEC DP PURCHASE VERSUS LEASE ANALYSIS SLA 360 COBOL RSBP CT M S 
BECOM, AEC OP PURCHASE VERSUS LEASE ANALYSIS SLA 1108 COBOL RS P )> * 
BEHAVE2, OXIDE FUEL PERFORMANCE FINITE-ELEMENT CESV 635 F4 RS P CT I $ 
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B E H A V I O R BNW 

BEHAVIOR A N l 3 6 0 F 4 PS R T I S L I F E l , F A S T PEACTOR F U E L ELEMENT 4 6 0 

B E S F I T , D I F F R A C T I C N MODEL E L A S T I C SCAT X - S E C BNL 6 6 0 0 F 4 RS P A S 5 2 4 

B E T T I S E N V I R N M N T L L I B S G O P E 2 . 0 GENC 7 5 0 0 B F 4 RS T P S M O D E L , M O D I F I E C 4 7 8 
BETT IS E N V I R N M N T L L I B S C O R E 3 . 2 COC 6 6 0 0 C F+COM RS T P S M C O E L , R C D I F I E C 4 7 8 

B E T T I S E N V I R N M N T L L I B S C O R E 3 . 3 GDC 6 6 0 0 D F « C O M HS T R S M O C E L , M C C I F I E C 4 7 8 
BETT IS E N V I R O N M E N T A L R O U T I N E S , S U B R O U T I N E L I B . BAPL 6 6 C 0 A f * A S C RS T P S 4 7 8 
BETT IS E N V I R O N M E N T A L R O U T I N E S , S U B R O U T I N E t I B . BW 6 6 0 0 8 f * A S C RS T P S 4 7 6 

BETTY, E N T R A I N E C P A R T I C L E S S A M P L I N G STUOY BAPL 6 6 1 , 0 F 4 RS P T C S 5 4 5 
B E 2 1 . F F W - G P C I S C R E T E P R D I N A T E S S L A B GECMETRY BAPL 6 6 0 0 F 4 RS R T C S 3 9 8 
BG£E 3 6 0 6 F 4 RS T H S S T E A M - 6 7 . 1 9 6 7 ASME STFAM ANO WATER P B O P E B T I E S 4 8 7 

BHSC 3 6 0 F 4 R S P G S P F R T , l - D P E R T U R E A T I C N FOR A I M AND FOG CCDES 3 0 
BHSC 3 6 0 F". RS P T C S F A I M O S . 1 - 0 M U L T I - G P O I F F U S I C N SLAP GYL SPHERE 1 2 0 
BHSC 36'J F 4 RS PL T B S T E M P E S T 2 , THERMAL NEUTRON SPECTRUM X - S E C T I C N S 5 0 
BH99 . EXTREME VALUE D I S T R I B U T I O N DATA A N A L Y S I S BAPL 6 6 0 0 F 4 BS P P « 5 2 1 

B IGOEAL. SPENT Y A N K E E - F U E L T E M P E R A T U R E GALC CRNL 1 6 0 4 F 2 RS R H S 5 4 9 
BIN R L T Z S Z P R - I I I A S S E M B L Y 4 8 GAFGAP F N O F / B DATA T A P E S GGA 1 L C 8 3 5 6 

BINARY I I R R A R Y TARE M A I N T E N A N C E ANL 3 6 0 F 4 RS M S P E R M C 2 . M C « « 2 4 7 2 
B I R O , S P E C . T I M E - O F - f L I G H T OATA A N A L Y S I S GEES 1 1 3 6 F 5 RS R T C S C A G E , 4 7 6 
B I S Y N , 2-ri M U L T I - G P O I F F U S I C N S Y N T H E S I S CALC NEO 6 3 5 F 4 R S P I T C S 2 B 7 
B I S Y N . ? - D M U L T I - G P O I F F U S I L N S Y N T H E S I S CALC NED 1 1 0 8 f 4 RS P T C S 2 8 7 
BKC 3 6 0 F 4 RSBP P S G R A P H , L I N F A R R E G R E S S I O N W / G C N F I D E N C E L I M I T S 5 2 4 
bKC 3 6 0 F 4 P S B P R S H I S T O G R A M S . C U A L I T Y CCNTBOL SAMPLE S T A T I S T I C S 6 1 4 
BLAST, P F A C T I I P K I N E T I C S T E M P E R A T U R E O I S T STUOY AEB 3 6 0 F 4 RS P E S 3 6 3 
B L 0 C S T 5 , P O I N T - K I N E T I C S W I T H 2 - D HFAT T R A N S F E R GGA 7 0 4 4 F+MAR RS P T H » 2 0 5 

B L 0 0 S T 6 , C I I M H I N F D K I N E T I C S 2 - 0 H E A T T R A N S F E R GGA l l O B F * B A L PS P T E S 3 0 3 
BLOWDOWN PRCC 3 6 0 F4 RS P X G S B U R S T L , HYOROOYNAMIC A N A I Y S I S D U R I N G 4 3 5 
BLOWDGWN - E X C U P S I C N A N A L Y S I S ANC 3 5 0 F 4 RSBP XCT G S B t L 4 R 3 . REACTOR 3 6 9 
BLOWDOWN - E X C U R S I O N A N A L Y S I S ANG 1 1 0 8 F 4 RS P T G S R f L » R 3 . REACTCR 3 6 9 
BLOWDGWN - E X G U R S I C N A N A I Y S I S 4NC 6 5 u j F 4 RS R T G S R f L A R 3 . REACTOR 3 6 9 
BLOWDOWN A N A L Y S I S L G F T K t 7 3 9 4 F t M A P RSBP T G S S A T U P A T t C 6 1 C W C O W N 2 , 2 0 0 
BLOWDOWN A N A L Y S I S L O F T UG4 3 6 0 F 4 RS P G S W 4 T E R - H A R M f « , L I O U I O 2 7 8 

BLOWDOWN P P F S S U R E T F M P E P A T U F E H I S T C R Y KE 7 0 9 4 F 2 RSBP T H S P T H l , 1 5 5 
BIDHPOWN?, BLCWDCWN A N A L Y S I S L O F T KE 7 0 9 4 F * M 4 P PSRP T C S S A T U R A T E D 2 0 0 
B L 4 7 , n P A f T I N G TOOL TO PLOT P L A N E S T R U C T U R E S BAPL 6 6 ^ 3 F 4 PS R T I S 3 7 3 
BNL 5 6 0 0 F 4 PS T M S C H E C K 3 , R I G E L 3 , E N D F / B V3 R R C G F S S I N G COCES 5 7 1 
BNL 6 6 0 0 F 4 FS P A S A V E R A G E , U N R E S U L V f C R F G I C N A V E F A C t X - S F C CALC 3 7 6 
BNL 6 6 C 3 F 4 RS R A S B E S F I T , D I F F R A C T I C N MCOEL E L A S T I C SCAT X - S t C 5 2 4 
BNL 6 6 C C F 4 RS R A S R A M P l , R E I C H - M P O P E R E S P L V B f R E G I O N X - S E C T I O N S 4 9 2 
BNL 6 6 0 0 F 4 RS R A S S I G P L C T . R E S C L V E O " U L T I I E V F L B-W X - S £ C CALC 3 7 7 
BNL 5 6 i , F 4 PS P A S T H R F S H , S T A T I S T I C A L M C C E l R E A C T I O N X - S E C T I C N S 5 0 4 
BNL 6 6 0 0 F 4 RS P T F S N O A H , l - D C N t - G R S P A C E - T I M f C I F F U S I C N FEEDBACK 4 0 5 
BNL 6 6 0 0 F 4 FS P T I S S A F E - P L A N E , R L 4 N F S T R E S S A N A L Y S I S , 2 - P B O D I E S 2 5 2 
UNL 6 6 0 0 8 F 4 PS T M S C H E C K F R , C R t G T , C A R R E T , F L C T F R , . . . E N D F / B V I PROG 3 8 4 
BNL 6 6 0 0 R F 4 RS T M S C R E C T , C H E G K F B , = I G f L , P L C T F B , . . . E N D E / B V 2 PRCC 4 7 5 
BNL 5 6 L U R F 4 RS T M S R I G F 1 4 , C H E G K 4 , . . . E N C F / P V 4 P R C G E S S I N G CCCES 6 3 t 
BNL 6 6 0 0 B r 4 RS P T A S R E S F N D , A D L E R , E N D F / B R F S U N A N G f X S E C T I O N GOOES 4 6 5 

BNL 7 0 9 0 F > F A P PS P T M S C E S R , 0 4 T A F I L E S F R V l G f R G L T I N E S ENCF T A P E S 2 3 6 
BNL 7 0 O 4 F 4 F S P A S A V E R A G E . U N R E S C L V f O R E G I C N AVERAGE X - S f C GALC 3 7 6 
BNW 1 5 0 C F 4 PS P T H S G 0 e R A 3 C . BCD BUNDLE THE O R A L - H Y D P A U L I C A N A L Y S I S 4 3 2 
BNW 1 1 , 7 F 4 RS P T C S H F N . l - D M U L T l - G P C I F F U S I O N SLAB G Y l SPHERE 2 4 1 
BNw 1 1 0 7 F 4 RS PL T B S G A M T F G 2 , M U L T I - G F CONSTANT CALC 0 TO 1 0 MFV 1 8 5 
BNW 110>1 F » e 4 L RS P T C S G S S L R N I B . L E A S T S C U A R F S RHOTGREAK S P E C T R A CODE 4 5 7 
BNW 1 K 8 F 4 P S P C S R E R T 4 . 2 - D P E R T U R P A T I C N XY RZ R T H E T A GECMETRY 3 0 4 
BNW l l O R f 4 RS P T B S F C C 4 , F U N D A M E N T A L MODE FAST FEAGTCR X - S E C CALC 3 0 6 
BNW U O R F 4 RS R T D S 2 C B . 2 - 0 M U L T I G R C U P D I F F L S I C N ANO C E P L E T I C N 3 2 5 

BNW U R F 4 RS R T H S G A P f C N - T H F P M A L 1 , F U E L P I N GAP C O N C L C T A N C t GALG 6 1 8 
BNW U O " F 4 RS P X T B S I D X . l - D O I F F U S I C N F A S T X - S E G T I C N G E N E R A T I C N 3 7 4 

BNW 1 1 0 8 F 4 RS P L X T B S H R G 3 , S L P W I N G - O C W N S P E C T R U M , M U L T I G P C C N S T A N T S 4 5 7 
BNW H O P F 5 RS R T t S D 6 U F I T 1 , L E A S T SCUABES T B A N S M U T A T I C N A N A L Y S I S 4 5 6 
BNW U O R E 5 RS P T H S B t P P . T H F R M A L - H Y O B AUL IC WATER REACTOR C E S I G N 4 8 3 
BNW 1 1 C 8 F 5 RS P X T F S N C I S Y L , A U T C - AND C R C S S - S P F C T P A L D E N S I T I E S 4 8 8 

BNW 1 1 0 8 F 5 RS PLX T e S flOTl, THERMAL SPECTRUM X - S f C T I C N GALC 1 8 4 
BNW H O P F 5 BSBHL T 0 S I S O C F N . R A D I O N U C L I D E G E N E B A T I C N ANC DECAY 3 6 7 
BNW U O P C F 4 RS P T H S C U B R A 3 C , RCU BUNDLE T H E R M A L - H Y D R A U L I C A N A L Y S I S 4 3 2 



1368 

BNW CAT. 

BNW 6600C E4 RS P T H S CCBRA3G. ROD BUNDLE THERMAL-HYDRAULIC ANALYSIS 432 
BNW 7190 F tFAP PS PL T B S GAMTEC2, MULTI-GP CONSTANT CALC 0 TO 10 MEV 185 
BNW 7390 FLCCO RSBP T C i G E - H A P 0 - S 1 3 . 1-0 MULTI-GP CCLBLE SN APPROX 75 
BNW 7390 F2 PSBPL T 3 S MAC, SHIELD CESIGN MULTIGRCUP SLAb GECMETRY U 3 
BNW 70O0 F4 RS R T F S N O I S Y l , AUTO- AND GRCSS-SRFCTRAL DENSIT IES 488 
BODIES BNL 6600 F4 RS P T I S SAFF-RLANE, PLANE STRESS ANALYSIS . 2-C 252 
BODIES GGA l l O S F4 RS R I S SAFE-PLANE. PLANE STRESS ANALYSIS . 2-D 252 
BOILING FLOW STEAM GGA 1136 F4 RS P T H S DYNAM, DYNAMIC ANALYSIS 440 
BORATION-OILUTICN TABLES FOR PWR CPN OPPO 643v, F4 S P H S PWR-RPM, 552 
BOUNCE, FLUX IJIST IN M U L T I - P I N FUFL ELEMENT AGC 7093 f 2 RS P 6 S ?37 
BOWED REACTOR COPES ANL 360B F4 PS R I S NUBOW, STRUGTURAL ANALYSIS 643 
B0W2, DEFLECTION CALCULATION PARALLEL BEAMS ANL 3600 f 3 6 SBP I S 355 
BREEDERS NEC 635 F4 RS P O S RAPFU, FUEL CYCLE PARAMETERS FAST 372 
B R T l , THERMAL SPECTRUM X-SECTION CALC BNW l l O B F5 RS PLX T B S 184 
B U B L l , FUEL SWELLING £ GAS RELEASF SIMULATION BAPL 6600 F4 RS P T I S 468 
BUCKLING COLLAPSE ANALYSIS B4PL 6603 F4 PS P T I S PUSHL, CYL SHELL 481 
BUCKLING CYL FUEL ELEMENTS AEB 3 6 , F4 PS P B S WELWING, MATERIAL 362 
BUGTRl , 2 -P MULTIGP 01 FPUS ICJN tBUR NUP TRI-MESH GGA 1108 F*eAL RS P T C S 43i! 
BUG2, ?-C MULTIGPCUP DIFFUSION E BURNUP XY, RZ GGA 1108 F+BAL RS P T C S 438 
BUILDUP FACTOR GALC BAPL 6600 FtASC PS P T 3 S A S P I S , GAMMA RAY SOURCE 4?9 
BUNDLE NED 535 F4 PS P T H S VELVET?, TUPBLLENT FLOW IN LMFBR RED 458 
BUNDLE CHF DATA ANALYSIS ANG 36J F4 RS PL CT R 1 ERREST, LCCA RCC 518 
BUNDLE FLUW £ TEMRERATUPF C I S T . CPNL 3 6 0 F4 RS P T H S CRRIBLF, RCD 529 
BUNDLE THERMAL-HYOPAULIC ANALYSIS BNW 360G F4 RS F T H S C0BRA3G, RCC 432 
BUNDLE THERMAL-HYDRAULIC ANALYSIS BNW l l O B C F4 R S P T H S G0BRA3G. RCC 432 
BUNDLE THfRMAL-HYDPAULIG ANALYSIS BNW 6600C F4 BS F T H S Cn6RA3G. ROC 432 
BUNDLES LASL 7094 F2 RSPP H $ AXFLU, HFAT TRANSFFP MCiLTEN FUEL TUBE 182 
BUNDLES LASL 7094 F2 PSBP H S AXTHRM, HEAT TRANSFER SOLID FUEL TURE 183 
BURNUP £ MANAGEMENT NEO 435 F4 PS P T D S FUMELF, FAST PFACTOR FUEl 480 
BURNUP ANALYSIS 4NL 36^ F4 RS P GT 0 S 3CB, 3-C NULTIGRCLP C I F F U S U N 567 
BURNUP ANALYSIS HEOL 1106 F4 PS R T C S 3CB, 3-C MLLTIGRCUP CIFFUSICN 557 
BURNUP ANALYSIS NFO 635 F4 R S P T 0 $ PURNUP, HEAVY ELEMFNT ISCTOPIC 311 
BURNUP CYL LATTICE TVA 3 6 j F4 RSHPLXGT R S LASER. SPECTPLM CALC WITH 249 
BURNUP CYL LATTICE WAPD 7094 FtMAP RS PLX T B S LASFR, SPECTPLM GALC WITH 249 
BURNUP PCWER DISTRIBUTION SEARCH GGA 1108 F4 RS P T C S GASP7, l -C 319 
BURNUP REFUELING HISTORY LASL 6600 F4 RS P T 0 S FHCNIX, 20 CIFFUSIDN 454 
BURNUP RZ GEOMETRY GGA 7 3 9 ; F+FAP RSRP T C S DDB, 2-C FEW-GP OIFFUSICN 90 
BURNUP XY, RZ GGA 1108 F+fcAL RS P T 0 S 6UG2. 2 - 0 MULTIGROUP CIFFUSICN £ 438 
BURNUP, HEAVY ELEMENT ISDTCFIC BLRNUP ANALYSIS NED 535 F4 RS P T C S 311 
BURP l . CCTECTCR EFFICIENCY FCINT SCURCE MTS 7 0 ° 0 MAC RSB C $ 164 
BURR2. DETFCTCR EFFICIENCY CISK SCURCE MTS 7090 MAD RSB C $ 165 
BURR3. CETECTCR EFFICIENCY PCINT SOURCE MTS 7393 NAD RSB 0 S 155 
BURR4. GAMMA-RAY FHOTPF PACT I CN SCLIC CRYSTAL MTS 7J9 , ' RAP RSB C S 159 
BURP5, GAMMA-PAY PHOTOFRACTION WFLL CRYSTAL MTS 7090 RAC PSB C $ 170 
BURSTl , HYDPnOYNAMIC ANALYSIS DUPING BLOWDOWN PECO 360 f 4 BS P X G S 435 
BUSHL. CYL SHELL BUCKLING CCLLAFSF ANALYSIS BAPL 6 6.. '. f 4 PS P T I S 481 
BW 2000 F4 PS A S S T R I P , RESOLVED RESONANCE INTEGRAL CALCULATICN 335 
BW 6600 F+GDM FS P X T C S FARCO, l - D FAST PFACTCR CESIGN £ SURVEY STUCY 427 
BW 5 6 0 ! B F+ASC PS T P $ BETTIS ENVIPCNMFNTAL ROUTINES, SUBROUTINE L I B . 478 
BW 66306 F+ASC RS R T D S PCC7, 1,? OR 3-D FEW-GP DIFFLSION OEPLFTICN 275 
BWR FUEL ELEMENT HEAT TBANSFFR CALC ANC 35J F4 RSBP XCT H S MCXY, 551 
BWR FUFL ELEMENT HEAT TRANSFER CALC ANC UOR F4 FS R T H S MOXY, 551 
BWR GASECUS RELEASE PRNL 360 F4 RS P C C S STEFFG, ANALYSIS CF PWR £ 583 
BWR/6 ANALYSIS EI 3 6 j F + BAL BS P GT H S 5 K I L E R , CCRE HEATIIP COPt FOR 536 
CAES4R4,L IRLST, l - C MULTI-CF DIFFUSION + L I P A I 360 F4 RSBPIX T C S ?70 
CAGE,B IRO,SPEC, T IMF-OF-FL IGHI CATA ANALYSIS GEES I K B F5 RS P T C S 475 
CALCCMP PLOTTING FCUTINFS KAPL 5600 F+CCM RS T P S KARLPICT, KAPL 496 
CALGCMR780 ANL 360 F4 RS P I N S PLDT-3C, 3-D FLC:TS CN IPI '22f lO CB 544 
CAPITAL COST ESTIMATING CRNL 3 6 , 0 F4 RS P T 0 S GPCCST, PCWER PLANT 58f 
CARC INPUT PROCESSOR LASL 3tO F4 RS P L S GFNRP, FRFE-FCRM4T 530 
CARD INPUT PPCCESSCR LASL 6600 F4 RS P L J CENRC, FRFE-FCRMAT 530 
CASCADE, COMPCUNC NUCLFUS PEACTICN AI 3 6 , F+rtAL RS P T A J CCMNUG, 482 
C A S C A D E , C L U S T F R , RADIATION DAMAGE IN MFTALS GEC 635 F+FAP RSEP T C S 419 
C4T. A - f ANL 360 F+R+A RS I P S AMDLIBAfc, ARGONNE SUBROUTINE LIBRARY 552 



CAT. CINCAS 

CAT. F ANl 36C F + BAL RS T P S AMCLIRF, ARGCNNE SUl'RCUTINE LIBRABY 
CAT. G-Z ANl 360 F+P+A RS T P S AMCI IBCZ, ARGONNE SUBBOLTINE LIBKARY 
CATALOG DP 3 6 , B EBCDC R L T Z S GAMTAB, RACICACTIVE-OtCAY GAMMA RAY 
CAT4LCC U T I L I T Y RCUTINE ANL 3606 BAL RSB X T P $ COPYCAT, IBM CS SYSTEM 
CAVITY GEOM CGA l l O f l F4 RS P T 3 S MUSCAT. VIFw FACTOR SHlfcLCING CCOE 
CDC 1604 F53 RS C S PERT, 1-0 PFRTURtATICN FCR AIM ANC FCG GODtS 
COC 1604 F6'> RS L T U S S I Z Z L F , l - D MULTIGROUP CIFFLSION C t P l E T l C N 
COC 16.^4 F63 RS P A S HAFfVER. HAUSER-FESHBACH INELASTIC SCATTERING 
CDC 1604 F63 FS P B S S A I l , 1 -0 1-GP SN APFROXI MAT ICIN SLAB CtCMFTRY 
COC 1604 F6? RS P B S S4 GYL CELL CCOE, l - C 1-GP S4 APRRCX1 MATICN 
COG 1504 F63 RS R £ S A IREK3 , SPACE-INOERFNOENT KINETICS W/ f f f 0B4GK 
COC 1604 F63 RS P C S CLOUD. GAMMA-RAY CCSE RATE FBOM A CLCUC 
COC 16L4 F63 RS P J S GRACFl , GAMMA-RAY ATTENUATICN SLAP GEOMETRY 
GDC 1604 F63 RS P 3 S GRACF?, G4MMA-R4Y 4TTtNUATl rN CYL SPHERE GEOM 
CDC 1604 F53 RS R T C S FCUIPC1SE3A, 2-D 2-GP DIFFLSICN CYLINOfR SLAB 
COC 16^4 F63 RS P T C S EGG, l - D FEW-GP CIFFUSICN SLAB GYLINCER SPHERE 
COC 1604 F63 RS P T C S WFIRLAWAY, 3 -0 2-GBOUP C I F F I S I C N XYZ GEOMETRY 
CDC 1604 F63 RS P T C S 2,;GI-AND, 2-D FEW-GROUP DIFFLSION SlAB GYLINDtP 
COG 1604 F63 PS PL T A S ARES2, RESONANCE INTEGB41 X-SECTICN CAIG 
GDC 1604 F6-< RS PL T B S FORM, FAST NEUTRCN SREGTPUR X-SECTICN GALC 
CDC 15L4 F53 PS PL T B S TEMPEST2, THFBM4L NEUTRON SPECTRUM X-SfCTlCNS 
COC 1604 F63 RS RL T C S A I M 6 , l - D MULTI-GP OIFFUSICN SLAb GYL SPHERE 
CDC 1604 F63 PS PLX T B S GAMl, FAST NFUTPCN SPECTRUM X-SECTILN CALC 
COC 1504 F53 RS PLX T C S F A I M , 1-0 MULTI-GP OIFFUSICN SLAB CYL SPHERE 
COC 3600 F63 RSBP F S A X l , CDUPLEO NEUTRCNIGS-FYCRCDYNAMIGS SPHERE 
COC 36LC F63 PSBP T G S FLARF, 3-D REACTIVITY ANC POWER CISTPIBUTICN 
CDC 550CC F+COM BS T P S MODFL. MCDIFIEO PETTIS ENVIRNMNTL L I P SCOPE3.2 
COC 56000 F+COM RS T P 1 MCCEL. MODIFIED PETTIS ENVIRNMNTL L IB SCCPE3.3 
CE 5 6 l , j F4 BS P T C S EXT EP MI NA T0R2 . 2 -C MULTI-GP CIFFUSICN PROGRAM 
CEBUG. STEAM CFNERATUR SOD ILR-WATFR PEACTICN CENO 7600 F4 PS R T C S 
CELL ANL 3600 F36 RSBP X T B » BABRLE.WLIB.FLAT, BESCNANCE ABSCBPTIGN, 
CELL ANL 36C0 F36 RSBP X T B S R I F F - R A F F , PESCNANCE INTEGRAL C41G 2-REC 
CELL l A P l 6 6 0 0 F+ASC RS P X T B S BE SO?,RFSCO,OPF1, PESCNANCE INTEGRAL HEX 
CELL CALCULATION AI 36^ F+BAL RS P X T P S HWCGR-SAFE, 2-D MCNTE CARLC 
CELL CODE AND TEMPFST GOMBINATICN AI 7090 E2 RS P B S BAM, S4 GYl 
CELl CODE, l - C 1-CP S4 APRRCXI MATICN Al 7090 F2 PS B S S4 CYl 
CELL CODE. 1-P 1-GP S4 APPRUXI MAT ICN CDC 1604 f 6 3 BS R B S S4 GYL 
CELL C O I L I S I C N RPDBAPIl ITY CALC A M 360 F4 RS P , T E S CLLR77, SOUARE 
CELL COLLISION PRPPABILITY GALC 3AFR 233 F4 RS P T B S GLUR77, SOUARE 
CENO 360 F4 PS P X T F S C E X E , I N C f X E , l -GP 3-D XYZ XENPN USCI ILAT ICN 
CENO 7600 F4 RS P T C S CEBUG, STEAM GENFRATCR SCDILM-WATER PEACTICN 
CENC 76C0B F4 RS T R S MOOEl. MCCIFIED BETTIS ENVIRNMNTL LIB SCCPE2.C 
CENTRIFUGAL RUMP IMPELLER CESIGN STUDY PW 1604 F63 RS R T I S P I P , 
CEXE,INCEXE, 1-GP 3 - 0 XYZ XENON OSCILLATION GFND 360 F4 RS P X T F S 
CHAD, LEGENORF COFF GALC FCR ANGULAR OIST DATA AI 7094 F+MAP RS P A S 
CHAIN ANALYSIS ORNL 1504 F63 R S P O S ISOGRLNGH, PEACTICN DECAY 
CHAIN ANALYSIS ORNL 7 t 9 J F2 RSBP 0 S ISCCRINCH, PEACTICN DECAY 
CHAIN ECUATIONS ORNL 7 0 9 0 F2 RSBP P S NUCY, SCLUTICN OF NUCLIDE 
CHAINS GFC 535 F4 RSEP D S CHAINS, ANALYSIS CF RADIOACTIVE DECAY 
CHAINS. ANALYSIS OF RADIOACTIVE DECAY CHAINS GEC 535 F4 RSBP 0 S 
CHANNEL ANALYSIS EGG BCL 6430 F4 RS P X T G S MLGHA 1,MUCH42, MULTIPLE 
CHANNEL X-SEC EVALUATION ENEA 350 F4 RS P CT A S 3 U P I T C R 1 . CCUPLEC 
CHECKER. ENOF/B V2 PROCESSING CCDES ANL 350 F4 FS R T M S GREGT. 
CHECKER.GRECT.OAMMET,PLOTFB,. . . ENOF/B V I PROC B M 66008 f 4 RS T M S 
CHECKER,R IGEL ,PLOTFB, . . . ENOF/B V2 PROC BNl 6600B F4 RS T M S CRECT, 
CHECK3,RIGEL3, ENPF/B V3 PROCESSING COOES BNL 56C0 F4 RS T M S 
C H E C K 4 . . . . ENDF/B V4 PROCESSING COCES BNL 5500B F4 RS T H S R I G E 1 4 , 
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C I N C A S CCNDUCT I C N 

C I N C A S , NUCLEAR F U E L CYCLE CCST ANO E C O N O M I C S WAPO 6 6 1 j F 4 RS P T C J 354 

C I N D E R . M 0 1 0 2 . P O I N T D E P L E T I C N F I S S I C N PRODUCT PAPL 6 6 0 0 r 4 PS P C S n ' 
C I N D E R . M 0 1 0 2 . P O I N T D E P L E T I C N F I S S I C N PRCOUCT DP 3 6 0 f + H A l PS R T C S 2 1 2 

C I T A T I O N . 1 , 2 , 3 - 0 C I F F U S I C N C E P I E T I C N M U L T I G P CRNL 3 6 0 F F 4 R •; P T K ! 3 8 7 
CLAD S T R A I N £ P E L I E T C R A C K I N G BAPL 6 6 0 0 F 4 PS P I S S T R I F E , FUEL BCC 5 7 0 
C L A O D I N C - S T F A M R E A C T I D M ANL 3 6 . , F 3 6 R S P P G S C H F R L P C 2 , CCRE H E A T I N G 3 5 6 

C L E M , ANGULAf! D I S T P I P U T I U N L F G E N C P f F I T T I N G KAPL 6 6 0 0 F 4 PS P A S 5 3 1 

C L I P . FCRM CR T H P f C F S L I B R A R Y U T I L I T Y R O U T I N E A I 2 6 0 F 4 RSH L T M S 2 7 1 
C L Q T H O , NUCLEAR PCWER PLANT CUST CCDE HEDl lljK F 5 RS P X T C S P A C T C L U S , 5 4 0 
CLOUD A I 7 3 9 3 F? RS R G S C L C U C , GAMMA-FAY DCSF P A T t FROM A 47 

CLCUO COG 1 6 0 4 F 6 3 RS P G S G L C U D , GAMMA-RAY DOSE R A T t FPOM A 47 
CLCUO f P 3 6 0 F 4 RS P G S C L C U C , GAMMA-PAY DOSE R A T f FROM A 47 

C L O U D , GAMMA-RAY CCSE RATE FROM A CLPUO A I 7 3 9 3 F? PS P G $ 47 
C L O U D . GAMMA-RAY POSE RATE FROM A CLOUD COC 161.4 F 6 3 R S P G S 47 
C L O U D , GAMMA-RAY OCSF RATF EROM 4 CLCUO CR 3 6 0 FA RS P G S 47 
C L U P 7 7 , SOUARE CELL C C L L I S I C N P P C P A P I L I T Y CALC ANL 5 6 0 F 4 RS R T B S 5 2 6 

C L U R 7 7 , SOUASF C F L L C C L L I S I C N P R C B 4 E I L I T Y GALG 3AER 2 3 0 E4 PS P T B S 5 2 f 
C L U S T E R , R A D I A T I O N OAMAGt I N > < f T A I S GFC 6 ' 5 F + FAP PSEP T C S C A S C A D E , 4 1 9 
C M P X M A T , T R A N S F F P F U N C T I O N F V A L L A T I C N PW 1 6 , . 4 F 6 3 RS P F S 188 
CNEA 3 6 0 F 4 PS P E S T R I F I C O , P U L S E D NEUTRCN SCLPCE OATA A N A L Y S I S 4B9 

C C I A G U L S T I C N " F H ET EPPGENLCUS AEBCSCLS A I 3 6 0 F 4 F S P T C S H A A 3 , 4 4 3 
COBOL KS P M S A E C - A L O F A U , R A D I O F R f C U E N C Y MANAGEMENT SYSTEM ALCC 3 5 v 5 8 7 
COBOL PS P M S B F C P M , AEC OP PURCHASE VERSUS LEASE A N A L Y S I S SLA 1 1 0 8 5 8 9 
COBOL RSBP CT " » BECOM, AFC OP PURCHASE VERSUS L F A S E A N A I Y S I S SLA 3 6 0 5 6 9 
C 0 B R A 3 C , POO BUNDLE T H F R M A L - H Y O R A U L I C A N A L Y S I S BNW 3 6 0 r F 4 PS P T H S 4 3 2 

C O R R A S C , ROO BUNOLF THF R M A L - F Y O B A U l IC A E ' A L Y S I S ENW I I J B C F 4 PS P T H J 4 3 ? 
C 0 B R A 3 C , ROD P U N D I E T H F P M A L - H Y C R A U L I G A N A L Y S I S BNW 6 6 C 0 G F4 RS P T H S 4 3 ? 
C O D I L L I , L E A S T SOUAPFS A N A L Y S I S RESCNANCF CATA U I L L 3 6 0 F 4 RS R A S 347 
COEF GALC GGA 7 0 4 4 F 4 RS P T C S T E M C C , 1 - 0 F E W - G P D I F F U S I O N TEMP ?25 
COEF GALC FCP ANGUIAR O I S T GGA 7 j 4 4 F 4 PS P X A S L F G G 0 E F 3 , LEGENOBE 2 1 7 
COEF CALC FOR ANGULAR C I S T FATA A I 7 0 9 4 F + M A P RS P A S C H A D , LECENCRF ?15 
C O E F F I C I E N T C A L C U L A T I O N GGA 1 1 0 8 F 4 RS P T C S T E M G 0 7 , TEMPFRATUPE 3 2 ' . 
C O E F F I C I F N T S LLL 7 J 9 0 F + F A P RS P T B S S C R H I ST 1 / 2 / 5 , M U L T I - G P TRANSFER 16C 
C O H B E , COHFRENT I N E L A S T I C S C A T T E R I N G LAW CALC GGA 1 1 0 8 F 4 RS P X A S 3 8 5 
COHFPENT I N E L A S T I C S C A T T E R I N G LAW CALC GGA l l j 8 F 4 RS P X A S C O H B E , 3 8 5 
G O I N G , G C l N C I C E N C f C O U N T I N G CATA P E C U C T I O N ANL 3 6 0 0 F 6 3 RSEP C S 2 4 8 
C O I N C I D E N C E C C U N T I N G DATA P E C U C T I O N ANL 3 6 0 0 F 6 3 RSPP 0 S G O I N G , ?4P 

C O L L A P S E A N A L Y S I S BAPL 6 6 , j E4 RS P T I S B U S H L , GYL S H F L L B U C K L I N G 4 8 1 
C O L L A P S I N G TPW 6 5 0 0 F 4 RS P R S P A R T I , C F T I M A L GROUP CP MESH 4 1 5 
C O L L A P S I N G APRF 6 6 0 0 F 4 RS B S A P R F X l , 9 9 - G P C L C - 2 B L I B R A R Y GRCUP 4 6 5 
C O L L I S I O N R R C R A B I L I T I F S MC CRNL 3 6 0 B F+BAL RS R T B J R A F F L E , 1ST F L I G H T 392 
C O L L I S I O N P R O B A B I L I T Y GALC ANL 3 6 0 F 4 RS P T P S C L U P 7 7 , SCUARE CELL 5 2 6 
C O L L I S I C N R P O P A B I l I T Y CALC 3AER 2 3 j F 4 RS P T B S C L U P 7 7 , SOUARE CELL 5 2 6 

COMBCO, C O M B I N E D b-W M U L T I - L E V E L C O N V O L U T I C N PRCC 7 0 4 0 F + M A P FS P A S 2 0 3 
G O M N U C , C A S C A D E , CCMPCUND N U C L E U S R F A C T I O N 4 1 3 6 0 F + B A L RS P T A S 4 8 ? 
CQMPLEMFNTAPY ERROR F U N C T I O N SLA 6 6 j J F4 RS P R S E R E , E R F C , EPBOR £ 5 0 1 
COMRLFX GAMMA-RAY SPECTBA A N A L Y S I S KARL 6 5 0 0 F 4 RS T 0 S G A S P A N , 4 8 5 
COMPLEX GAMMA-RAY SPECTRA KSUN 2 6 0 F 4 RS P O S C C R G A M , U N F O L D I N G OF 39C 
C O M P O S I T E STPUCTURF S T R E S S STUOY GGA 1 1 0 8 F 4 RS P T I S S A F E - 3 D , 3 - D 3 3 2 
C O M P O S I T E STRUCTURE S T R E S S STUOY CRNL 3 6 0 F + B A L PS P T I S S 4 F E - 3 0 , 3 - 0 332 
C O M R O S I T I O N - O E R E N D E N T X - S f C S GESV 6 3 5 F+GMP RS P XCT L S T D O W N , S P A T I A L £ 5 0 5 
COMPGUND NUCLEUS R E A C T I O N A l 3 6 0 F + B A l RS P T A S G O M N U C , G A S C A C E , 4 8 2 

COMPOUND N U C L E U S X - S E C T I O N CALC ANL 3 5 0 0 F 6 3 RSPP A S N E A R R E X , 171 
C O M P U T F R - P R O n U C E C W I R I N G L I S T S L H T R E X L A S L 7 0 9 0 F + F A P PS P I S W I R E X , 3 1 5 
CONCEPTUAL COST E S T I M A T E CRNL 3 5 0 C F 4 RS P XCT C $ G C N C E P T 3 , PCWER PLANT 4 9 8 

C 0 N C E P T 3 . POWER PLANT C C N C E P T U A L COST E S T I M A T E CRNL 3 6 0 C F 4 RS P XCT C S 4 9 8 
CONCRETE GGA 1 1 0 8 F 4 RS P I S S A F E - C R E E P . V I S G P E L A S T I G A N A L Y S I S 3 0 0 
CONCRETE GGA 1 1 0 8 F 5 RS P T I S S A F E - C R A C K , V I S C C E L A S T I G A N A L Y S I S OF 4 5 1 
CONDUCTANCE CALC PNW U u B F 4 RS P T H S G A R C O N - T H t RMAL 1 , F U E L P I N GAP 6 1 8 
C O N D U C T I O N PPCD 7 0 4 4 F + M A P RS P T "H S T D O D E E , ? - D T I M E - D E P E N D E N T HEAT 3 4 9 
C O N D U C T I O N CRNL 3 5 0 F 4 RS P X T H S P R T H I S , C R T H A T , 2 - D I M E N S I O N A L HEAT 5 2 5 

C O N D U C T I O N LUMPED MASS LASL 7 0 3 0 F 4 RS T H S R A T H , 2 - OR 3 - D HEAT 2 4 2 
C O N D U C T I O N LUMPED MASS l A S L 7 0 9 4 F A P RS P T H S R A T H , 2 - OR 3 - D HEAT 2 4 2 
C O N D U C T I C N PROGRAM BARE 5 6 0 0 F 4 RS P T H S H 0 T 2 , 2 - 0 T R A N S I E N T HEAT 2 8 5 



CONCUCTIPN COUPLEC-GHANNEL 

C.3NDUCTICN PRCGRAM DRNL 360 F4 PS P T H S H E A T I N G ' , 1 , 2 , OR 3 - 0 MEAT 
CONEC, COUPLFC NFUTPGNICS-HYORODYNAMIGS SPHERE LLL 7090 F2 RS P F $ 
CONFIGURATION FUEL TEMPERATURE COCE GGA 7044 F4 RS I S CORE, CORE 
CONSTANT C FAST SPECTRA CALC ANC 360 F4 BS PLXCT B S PHBCG, MULTI-GP 
CONSTANT GALG AGC 7c9U F+FAP RSBPLX T B S AGN-GAM, FAST SPECTRUM MULTI-GP 
CONSTANT GALC FROM TOR CUTPUT DATA LASL 6500 F4 RS P T B S GLEN, GRCUP 
CONSTANT GALG 0 TC 10 MEV BC 6 2 5 F 4 PS PL X T B S G A M T E G 2 , M U L T I - G P 
CONSTANT CALC 'J TO K MEV BNW 1 1 0 7 F 4 RS P I T B S G A M T E G 2 , M U l I I - G P 
CONSTANT CALC 3 TP 10 MEV BNW 7 0 9 0 F + F A R PS PL T B S G A M T E C 2 . M U L T I - G P 
CONSTANT GALG 0 TP I C MEV UVA 6 4 j j F4 PS PLX T B S GAMTfC2. MULTI-GP 
CONSTANTS ANC 360 F4 RS Rl GT B S I N G I T f , THFSPAl SPEGTR4 £ MULTI-GP 
CONSTANTS ORNL 3 6 0 F4 HS PLX T B S XSORN, DISCRETE CPOINATE MUITIGRCUP 
CONSTANTS BNW H O P F4 RS PLX T B S HRG3, SLOWING-CCWN SPECTRUM, MULTIGP 
CONSTANTS FDR DSN TDC PW 1604 F53 PS P L S SNG, CALCULATICN OF SN 
CONSTANTS FROM ENCF/B PATA GESV 635 F+GMP PS P XCT B S ENDBUN2, MULTIGRCUP 
CONSTANTS FBOM FNCF/B FCR ICX HECL l lOPf i F4 RS R X T P S E I G X 3 , MUIT I -GF 
CONSTANTS GENERATICN CRNl 360 F4 PS P T B S SUREPTCG, ENCF/B F INE-GP 
CONSTANTS TVA 36o F4 RS PLX T B S HPG3, SLOWING-DOWN SPECTRUM, MULTICR 
CONTAINRENT PRESSURE POST RLPTURF GGA 7044 F4 RS X T G S PRECCN, HTGR 
CONTAlriMFNT SYSTEM ino iNE REMOVAL RCL 6400 F4 RS P X G S R IPAB,MIRAP, 
CONTEMPT-LT/J22 . P R E S S U P l - T E R R t R 4 T U P F RESPCNSE ANC 3508 F+BAL RSBP CT G S 
CONTCUR PLOTS £ AREA CALCULATION SLA 6600 F4 BS P P S PLOTR, 2C 
CONTRCL SAMPLF STATISTICS BKC 36? F4 BSBP P S HISTOGRAMS, QUALITY 
CONVERSION ANL 350 F4 RS R CT M S ETCE. ENCF/B TC MC»»2 DATA 
CONVEPSICM ARDA 5600 ASAF4 RS P T M $ ETCE. ENDF/B TC MG«»2 OATA 
CONVERTS R-MATRIX RESONANCE PABAMFTERS CRNL 360 F4 RS P A S POLLA, 
CONVCL'JTIPN PPCD 7040 F+MAP OS R A S COMBCO, COMBINFO B-W MULTI-LEVEL 
COOLANT INLFT PLENUM DP 260 F4 RS P H S PLENUM, FLOW C I S T . IN CYl 
COOLING flCl 6400 F4 PS P T G S ECCSA4, LCSS-CF-GCOLANT £ fMEBGENCY 
COOROlNATt ANALYSES S F M I - F I G I D MOLECULES ANG 260 F4 FS P W S MMM3, 
COPYCAT, IBM OS SYSTEM CATALOG U T I L I T Y ROUTINE ANL 35oB EAL RSP X T P S 
CORE ACCIOFNT ANALYSIS NEL 635 F4 BS P T G S FBEADMl, FAST BEACTOB 
CORE CnNFIGURATIUN FUEL TEMFERATUBE CODE GGA 7044 F4 RS I S CCRE, 
CORE HFATING CL ARC INC-S TE AM PEACTICN ANL 363.; F35 PSPP G S GHEMICC?, 
CORE HE4TUP CODE FDR BWP/6 ANALYSIS f l 360 F+e4L PS P CT H S 5K ILER, 
CORE SUPPORT STRESS ANALYSIS ANL 36^., F36 PS P T I S SUPCRAN, BEACTCR 
CORE THEBMAl CESIGN STUCY GCA 7044 F4 BS P I S GAZELLES, GAS-CCCLEO 
CORE TRANSIENT ANALYSIS ANC 260 F+RAL BSPPL CT G»S PARET, WATEP-COOLEC 
CORF, CORE CDNFIGURATICN FUFL TEMPERATURE COPF GGA 7 :44 f 4 PS I S 
CORfS ANL 350P F4 RS P I S NUBOW, STRUCTURAL ANALYSIS PCWED REACTOR 
CORGAH, UNFOLDING CF COMPLEX GAMMA-BAY SPECTBA KSUN ?tO F4 PS R C S 
CURRECTICN CALC AI 360 F4 BS P T C S BESPCNO, CISSIMILAB MEDIA TIC 
COST ANALYSIS AI 7u93 F? RS R C S A I M F I B E , LBANILM FUEL CYCLf 
COST ANC FCCNCMICS CWE 36^ F4 BS P T C S CINCAS. NUCLEAB FUtL CYCLE 
COST ANC FCONCMICS WAPD 65CC F4 BS P T C S CINCAS. NUCLEAR FUFL CYCLE 
COST CALCULATION GGA I I C R F4 RS P T D S PwGOSI. EE4CT0F FUEL CYCLE 
COST CODE HFDI l l j f l F5 RS P X T D S RACTCLUS.CLCTHC. NUCLEAR PCWER PLANT 
COST fSTINATE (IRNI 360C F4 RS P XCT D S CCNCEPT3. PPWEE PLANT CONCEPTUAL 
COST ESTIMATING DRNL 3608 F4 RS P T C S CRCOST. PCWFP PLANT CAPITAL 
COSTS OPNL 1604 F63 RS P D S PPWFRCC. NUCLEAR STATION ELECTRICITY 
COSTS UEC 6 6 0 0 F4 RS P O S POWEPGC. NUCLEAR STATIUN ELECTRICITY 
COSTS GGA 7044 F4 RS R T 0 S STMGEN, STtAM GFNFRATCP CESIGN CRITERIA 
COSTS PfRFORMANGF OATA ANL 350 F4 RS P D S NPRFGGP, FUEl CYCLF 
CnSTS PERFORMANCE CATA LEC 660C F4 RS P O S NPPFCCP, FUFL CYCLE 
COSTS PEBEORMANCE STUDY GGA 7 . 4 4 F4 RS P C S WAMPUM, FUEL CYCLE 
COSTS PERFORMANCE STUOY UEC 6603 F4 BS R C S WAMPUM, FUEL CYCLE 
COUNTING OATA REOUOTION ANL 3600 F53 RSBP D S COINC, CCINCICENCE 
COUPLFO CHANNEL X-SEC FVALUATIUN ENEA 360 F4 RS P CT A S 3 U P I I C R 1 , 
COUPLED NFUTOCN-HYCRCOYNAMIGS APCA 7094 F2 RS P F S WEAK EXPLOSICN, 
COUPLED NEUTRCNICS-HYORCOYNAMICS CCCE 4GC 7 „ 9 j F2 RSB F S HATCHET, 
COUPLED NEUTOCNICS-HYPRCCYNAMICS SPH PW 1504 F53 BS P F S AX-TNT, 
COUPLED NFUTRONICS-HYOPCDYNAMIGS SPHERE GDC 2600 F63 RSBP F S 4 X 1 , 
COUPLFO NFUTRCNICS-HYDRCCYNAMCS SPHERE I L L 7 j 9 0 F2 BS P F S CONEC, 
CDUFLEC-CHANNCL SCATTEPING X-SGC CALC KAPL 660u F4 OS P T A S 3P1XB, 
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COUPLEO-CHANNEL CYL 

C O U P L E D - C H A N N E L X - S E C E V A L U A T I U N ORNL 1 6 j 4 F 6 3 PS P T A S 3 U P I T 0 R 1 , 336 
C P S , S C 4 0 2 0 P L O T S FROM S C I S P S X - S F C T I O N T A P F S WANL 7 0 9 4 F + F A P R S B P L T N S ?39 
C R A C K I N G P A P L 6 6 0 0 F 4 PS P I S S T R I P E , F U F L RCC C L A D S T R A I N E P E L L E T 5 7 0 
C R A M , 1 - 0 ANO 2 - 0 M U I T I - G P C I F F L S I O N PRCGRAM A A E C 3 6 0 F + B A L RS P T C S 103 

C R A M , l - D AND ? - 0 M U I T I - G P C I F F U S I C N PROGRAM U K - R 7 0 9 0 F + F A P R S B P L T C S 103 
C R E C T , C H E C K F R , E N O F / B V? P P C C E S S I N G COOES ANL 3 6 J F 4 PS P T M S 4 7 5 

C R E C T , C H E C K E R , R I G E L , P L O T F B , . . . E N P F / H V? PROG BNL 5 6 0 0 P F 4 RS T M S 4 7 5 

C R E C T , O A M M E T . P L O T F P , . . . E N O F / B V I PROC PNL 6 6 0 0 B F 4 PS T M S C H E C K E R , 3 8 4 
C R E E P - B U C K L I N G OF T U B E S U N I E P P R E S S U R E RAPE 5 6 . ^ j F 4 PS P I S T C B „ 1 , 5 0 4 
C R I T E R I A C CST S GGA 7 0 4 4 F4 PS R T C S S T M G E N , STEAR GENERATOR C E S I G N 227 

C R I T I C A L A N A L Y S I S SYSTEM CP 3 6 0 F + B A L RS P XCT P S F A M M f R , L I T H E , H E L P , 277 
C R I T I C A L A S S F R B L Y A N A L Y S I S A l 7 6 0 0 F 4 RS P L X T C S V I M l , MCNTE CARLC 5 1 0 
C R I T I C A L A S S E M B L Y A N A L Y S I S A I - A 3 6 3 F 4 R S B P L CT G 5 V I M I X , MCNTE CARLO 5 1 0 
C R I T I C A L I T Y CCOE CRNL 3 6 0 F + B A L RSBPL GT C S K E N C , MCNTE CARLC M U L T I G R C U P 45L 
C R I T I C A I I T Y CODE DP 3 6 U e F + B A L BSBP CT C S K E N 0 2 . MONTE CARLC M U L T I G R C U P 4 5 0 
C P I T I C A L I T Y CCOF RFD 5 6 0 0 F+CCM PS P L X T C S K E N C 2 , MONTF CARLC M U L T I G R C U P 4 5 0 
C R I T I C A L I T Y S A F E T Y CP 3 6 0 F4 PS P T C S K E F F . M G b S , T G A N . NUCLEAR 5 1 7 
CPNL 6 6 3 0 F 4 PS P P S F C R S I M , SOLN OF S Y S T E M CF f P C I N A P Y C I F F ECNS 514 
C R C C K , 5 P A C F POWER P L A N T C E S I G N C P T I M I Z A T I C N A l 7 ) 9 J F 2 RS I S 112 
C R C C 9 0 , M L - 1 F L U I D FLOW E X P F R I M F N T A N A L Y S I S AGC 7 0 9 0 F 2 RS P C S 154 
CROSS S t C T I O - J S L A S l 6 6 0 0 0 4 PS P N S L A R C A , F LL X-WE I G H T I NG OF C T F 4 4 0 9 
C R 0 S S - S R E C T P 4 1 D E N S I T I E S BNW l l j 8 F 5 PS P X T F S N O I S Y l , A U T O - AND 4 8 6 

C R O S S - S P E C T P A L D E N S I T I E S HNW 7 0 9 3 F' l RS P T F S N O I S Y l , A L T O - AND 4 8 6 
C R O S S P L O T , S C 4 0 2 0 P L O T S FROM X - S E C T I O N T A P E S GGA 7 0 4 4 F + S R S RSBP T N S 2f ;7 
C R Y S T A L MTS 7' 9-• MAO RSB 0 S 8 U P P 5 , G A M M A - P A Y FHCTUF P AC T I ON WELL 170 
CRYSTAL MTS 7 j 9 u MAD PSB 0 S e U P P 4 , G A M M A - R A Y P F C T P F P A C T I C N S C L I C 169 
C B Y S T A L L U F M A T E R I A L S L A S l 6 6 ; , F 4 RS P T 4 S T C P , THFPMAL S C A T T E R I N G 36! , 
C P Y S T A I L I N F S C A T T F R I N G K E R N E L CALC GGA 7 0 9 0 F2 PS T 4 S S U M M I T , 56 
C S P l , SN X - S F G T I l l N L I B R A R Y T A P F R R E P A P A T I C N PW 1 6 C 4 F 6 3 PS L S 194 
C S P 2 A , SN X - S F C T I C N L I B R A R Y T A P t P P f P S R A T I C N PW 1 6 0 4 F 5 3 RS L $ 193 
C U P F I T , CURVE F I T T I N G E X P E R I M F N T A l OATA P C I N T S K A P L 6 6 0 3 F + A S G RS P T P S 43 

C U R I E . U O S t . T H U N O E K H E A O , E X T l R N A L + I N T E R N A L POSF A I 7 ^ 9 4 F + F A R RS PL T G S 196 
CURVE F I T T I N G L A S L 7 0 9 4 F4 KS T P S L A S L L E A S T S O U A R E S , GFNERAL 62 
CURVE F I T T I N G PAPL 6 6 J 3 F 4 PS P T P $ M 0 6 5 1 . M 0 5 5 7 , M 0 6 2 6 , P O L Y N O M I A L 4 1 1 
CURVE F I T T I N G E X P E R I M E N T A L CATA P C I N T S KAPL 6 6 . . F + A S C CS R T P S C U P F I T , 43 
CURVE PLCT K A P l 6 6 0 C F + ASC BS P T P $ S N E C , N n M I N C A R A L G F B P A I G LCN SCLN 364 
CURVES L L L 7 0 9 4 F2 RS P P S E X P A L S , L E A S T S C U A R F S E X P O N E N T I A L DECAY 3 2 1 
CWE 361, r 4 PS R T I S C I N C A S , N U C L F A P f U F L C Y C L E CCST ANC E C C N O M I C S 3 5 4 
C Y C L E A N A I Y S I S 4 1 7 J 9 4 F ? RS PL T I S C Y C L C F S l , T H F R M C D Y N A R I C 244 
C Y C L F A N A L Y S I S FCP F A S T P C A C T u R S A M 3 t C F+ BAL RSBPL CT D S R f B U S ? , F U t L 5 3 4 
C Y C L E A N A I Y S I S P A R T I A L P E F U H GGA 7 0 4 4 F4 RS P T C S C A P G U Y L F , F L F L ?60 
C Y C L F A E A L Y S I S W / P C F U F L I N G GGA 7 C 4 4 F 4 PS P T 0 S R t V I S F O - G A P , F U E l 223 

C Y C L f C A L C U L A T I C N GCA 1 1 . 8 F4 S T C S G A F F E , E O U I L I B H U M FUEL 3C? 
C Y C L E CCST A N A L Y S I S 4 1 7 j 9 0 F ? PS P C S 4 I M F I P F , U R A N I U M F U F L 55 
C Y C L F CCST A'gC F C C N C M I C S CWE 3 6 0 F 4 PS P T C S C I N C A S , NUCLEAR FUEL 354 

C Y C L E COST ANC F C P N C M H S WAPO 6 6 0 0 F 4 PS P T C J C I N C A S , N U C L E A P FUFL 354 
C Y C L E CCST C 4 1 C U M T I C N GCA I I 0 8 F 4 PS P T C S F W C O S T , PFACTCR FUCL 4 4 1 
C Y C L E C CST S RERFOPMANCF DATA ANL 3 6 . F 4 RS P C S N R R F L G P , FUEL 146 
C Y C L E C C S T S PFRFOFMANCE OATA UEC 6 6 0 C F 4 PS P D S N F R F G C P , FUEL 1 4 6 
C Y C L E CCSTS R E R F O P F A N C L STUCY GGA 7 0 4 4 F 4 PS P O S WAMPUM, FUEL 2 2 4 
C Y C L E C C S T S PERFORMANCE STUCY I IFC 5 6 ^ . F4 PS P C S W A M P L M , F L E L 2 2 4 

CYCLE r C C N P M I C S U I C S 3 5 0 F 4 RS R CT 0 S G E M , A N A L Y S I S OF NUCLEAR FUEL 5 7 6 
C Y C L t P A F A M f T C R S FAST B R E E C t P S NFO 6 3 5 E4 PS P O S R A P F U , F U F L 372 
G Y C L G P S l , T H F P M U O Y N A M I C C Y C L F A N A L Y S I S A I 7 0 9 4 0 2 RS RL T I I 244 
C Y G R O ? , STRESS A N A L Y S I S CYL F U t L F L E M F N T P,^OL t 6 C 0 F4 PS I I $ ? 6 t 

C Y C B ' . 3 , C X I D F FUEL ROD STRESS £ D E F C P M A T I C N RAPL 6 6 . ; . F 4 PS P T I S 4 4 9 
G Y & R 0 3 , O X I D F F U t L ROD S T R t S S E O E F C R M A T I C N TVA ' 6 0 F 4 RS P T I S 4 4 9 

CYL C R M 7 0 9 0 F 2 RS P T C S E U U I PCI I SF 2 , 2 - 0 ? - G R C U P P I F F U S I U N S L A t 39 
CYL C E L L CCOF ANO T F M P F S I C C M B I N A T I O N A I " 'O'^O F 2 PS P B S B A M , S4 IDE 
CYL CELL C O D F , l - C 1 - G P S4 A P P F C X I MAT 1 P N ' A I 7 0 9 3 F ? RS B S S4 53 
CYL C E L L C C P E , 1 - 0 l - G R S4 APPRC X I " A T I CN GPC 1 6 . i 4 F t 3 RS P B S S4 53 
CYL C O U I A N T I N L E T P L F N U M (;P 3 6 0 F 4 RS P H S P L E N U M , FLOW C I S T . I N 5 8 6 

CYL F U F l F L F M F N T P A R I 6 6 J C F « PS T I S C Y G P C ? , S T R E S S A N A L Y S I S 2 5 5 
CYL FUFL FLt^<F^JTS AFH 3 6 , F 4 PS P B t W E L W I N G , M A T E R I A L b U G K L I N G 36? 



CYl DATA 

CYL 
CYL 
CYL 
CYL 
CYL 
CYL 
CYL 
CYL 
CYL 
CYL 
CYL 
GYL 
CYL 
CYL 
CYL 
CYL, 
CYl 

SPHfPF 
SPHEPr 
SPHERE 
SPHfRf 
SPHEPF 
SPHERE 
SPHERE 
SPHtRF 

SPHFPE 
SPHERE 
SPHtRF 
SPHf PF 

SPHtRF 
SPHfPf 

SPHERE 
1 SPH 1 
INOtP 

CYLINDER 
CYLINDtf 

ONW 1107 
AI 
AI 
COC 
COG 

7090 
7^9: 
1634 
16j4 

CSUC 37j 
AI 
ANL 
KTS 
PURO 
PW 
UK-W 

BHSC 
GEOM 
GECM 
SNG 

ANL 
PFCC 
OPCO 

7090 
3600 
360 

6 5.J 
1604 
7090 
36} F' 
Al 7 
CDC 1( 
360 F4 

3600 
7040 
7090 

CYL GGA 1 1 3 H F + B A L RS P T C S d Z E ? , 1 - 0 M L L T I G B P U P C I F F U S I C N S l A B , S P H , 
CYL L A T T I C E TVA 3 6 . F4 RSbPLXGT 9 S L A S E R , S P F C T f U M GALG W I T H RURNUP 
CYL L A I T I C F AAPL 7 0 9 4 F + R A o R S R I X T B S L A S E R , SPFCTFUM CALC W I T H BURNUF 
CYL PW 1 6 3 4 F 6 3 PS T C S 2 C X Y L , 2 - C M U L T I - C P F L I X S Y N T H E S I S PRCGRAM 
CYL SHELL e U C K L I N G CCLLAPSE A N A L Y S I S BAPL 6 6 , , F4 PS R T I S P U S H l , 

F4 RS P T C S H F N , 1 - 0 M L I T I - G P C I F F U S I O N S l A B 
F + F A P RS L T C S F A I M , 1 - 0 M L L T I - C P C I F F U S I C N SLAP 
f + F A P OS PL T C S A I M 6 , l - C M L L T I - G P C I F F U S I C N SLAB 
F 6 3 FS PL T C S A I M 6 , 1 - 0 M U L T l - G R C I F F U S I O N SLAB 
F 6 3 FS PLX T C S F A I M , l - C M U L T I - G P L I F F U S I C N SLAE 
F4 FS PL CT G S 4 I M 6 , 1 - 0 M L L T I - G P D I F F U S I O N S l A B 

F + f A R BS L T C S U L C E k , l - C M U L T I - C P C I F F U S I O N SLAB 
F 3 6 RS P X T C S M A C H l , 1 - 0 M U L T I - G P C I F F U S I C N SLAP 
F4 RSBPLXCT C S M A C H l , 1 - 0 M U L T l - G P C I F F U S I O N SLAP 
F4 BS PLX T C S M A C H l , l - C M U L T I - G P O I F F U S I C N SLAB 
I A G l RS P C S MGDSN, 1 - 0 H L I T I - G R SN APPROX SLAB 
F2 PS P T C S W - D S N , l - D M L L T I - G P SN APPROX SLAB 

RS P T C S F 4 I M C S . l - C M L L T I - G P D I F F U S I O N SLAB 
7 0 9 J F2 BS P 3 S C B 4 G E 2 . G 4 M f A - P 4 Y ATTENUATION 
1 6 0 4 F 6 2 RS P 3 S G R 4 G E 2 . GAMR4-RAY ATTENUATION 

RSBP CT C S MONA, 1 - 0 M L L T I G F C L P C I F F U S I C N S L A B , 
F 6 3 BSBP T H S ARGUS, TRANSIENT TEMPEPATURE GALC 

F4 RS P T C S T O P I C , l - C FEW-GP SN APPROX1 MATICN 
F2 PS P T C S T O P I C , l - D FEW-GP SN AFRRCXI MAT ION 

CYLINDCP CDC I 6 0 4 F 6 3 RS P T C S 2 . G R A N D , ? - D FFW-GFCUP C I F F U S I P N S l A B 
CYLINDER UBNL 7 0 9 0 F2 BS P T C S 2 0 G R 4 N 0 , 7 - D FFW-GPCUR C I F F U S I C N SLAB 
CYLINOFP S L 4 0 CDC 1 6 0 4 Ft: BS P T C S F O U I P C I S F 2 4 , 2 - C 2 - G P D I F F U S I O N 
CYLINDFP SLAB ORNL 7 j 9 j f 2 RS R T C S F 0 U I P C I S F 2 A , 2 - C 2 - G P D I F F U S I O N 
CYLINDFR SPHERE AEB 3 6 0 F4 RS L T C S F I 0 E 5 , l - C A G E - C I FPUS I ON SLAB 
CYLINOtP SPHERE A I 7 0 9 0 F2 RS P T C S F P G . l - D FFW-GP C I F F U S I O N SLAB 
CYLINDER SPHERE RG 6 2 5 f 4 PS T C S F P G . 1 - 0 FEW-GP O I F F U S I C N SLAB 
CYLINDFF SPHERE GOG 1 6 0 4 F t 3 R S •> T C S F O G , 1 - 0 FEW-GP D I F F U S I O N S L A t 
CYL INOPICAL P I N S ANG 3 5 i , F 4 RSBP GT J S V I E W P I N , V IEW FACTCP CALC FCR 
04C 7 ) 9 0 F2 PSBP 3 S L I P R E C A N l , MC NEUTRON P E N E T R A T I O N C A L C U L A T I O N 
0 4 G 1 . SN P E R T U R P A T I C N CODE L S I N G 0 T F 4 F L U X E S LASL 5 6 0 0 F4 RS P N S 
O A F T l , LEAST SQUARES F I T F I S S I L E N U C L I D E OATA BAPL 5 5 0 0 F4 RS P T P S 
D4M4GF I N MET4LS GEG 6 3 5 F + F 4 P RSPP T C S G A S C A O E , G L U S T E R , R A D I A T I O N 
D 4 R R E T , P I D T F H , . . . E N D F / B V I PROC PNL 5 6 J ^ B F4 PS * T M S G F t C K E R , C R E C T , 
04NCCFF J R , MODERATOR SPACE CHORD D I S T FUNCT AEG 7 0 9 0 F2 RS PS 
OATA WARD 7 6 o 0 F 4 RS P T B S F T C T 2 , THERMAL L I E R A P I E S ROOM E N C F / P 
04T4 ANL 361, F 4 PS P C S N P R F C C P , FUEL CYCLE COSTS PERFORMANCE 
04TA UEC 6 6 0 0 F4 RS R O S N P P F C C P , FUEL CYCLE COSTS PERFORMANCE 
04T4 N t O 6 3 5 F4 RS P T 0 S E X P N , 4 N 4 L Y S I S OF PLLSED NELTPON SCUBCE 
OATA «APL 5 6 0 ) F4 RS R T P S EPOCH. NEUTRON AGE C A L C U I A T I C N CF E N D F / P 
OATA PARI 6 5 0 0 f 4 RS P T P S D A F T l , LFAST SCUABES F I T F I S S I L E NUCLIDE 
04T4 DP 3 t O B F4 RS P XCT A S F L A N G t 2 ( 7 1 - 1 ) , E N D F / B THERMAL SCATTERING 
OATA PRNL 3 6 0 F4 RS P T B S R I C E , PRIMARY RECOIL ATOM SPFCTRA E N C F / E 
04T4 Al 7 0 9 4 F+MAP R S P A S CHAD, LEGENDRE CCEF CALC FOR ANGULAR O I S T 
04T4 A N A L Y S I S ANC 35>, f 4 RS PL CT M S E R R E S T , LCCA PCC BUNCIE CHF 
OATA A N A L Y S I S CNEA 3 6 0 F4 RS P E S T R I F I C U , PLLSED NEUTRON SOURCE 
OATA A N A I Y S I S GEES U O R F5 RS P T C S C AGE , B IRC , SPEC , T I M E - O F - F L I G H T 
OATA A N A L Y S I S BAPL 6 6 0 0 F4 RS P P S BHPO, EXTREME VALUE D I S T R I B U T I O N 
OATA CONVFRSICN ANL 3 6 0 F 4 RS P CT M S E T C E , E N C F / B TO MG»«2 
D4 I4 CONVFRSICN APCA 3501 . A S 4 F 4 RS P T M S E T C E , E N C F / B TC MC»»2 
04TA F I L F S E R V I C E R O U T I N E S ENOF TAPES BNL 7 0 9 0 F + F A F RS P T M S CESR, 
OATA GESV 6 3 5 F+GMP RS P XCT 8 S E N 0 R U N 2 , MULTIGROUP CONSTANTS FROM E N D F / B 
DATA HEAT TRANSFER STUDY S L l 5 5 o 0 F4 RS P N S HEATMESH, G E C M E T R I G A l 
04T4 LASL 6 6 0 C F4 RS P T B S G L E N , GRCUP CONSTANT CAIC FRCM TOR OUTPUT 
04T4 L I B R A R I E S . MUFT4 CR 5 . GAMl CR 2 WARD 6 5 0 0 BCC P L T Z S E T C G I 
DATA L IBRARY LLL 7 0 9 4 F + F A P RS PL T M S E C S I L . EXPERIMENTAL NEUTRON 
04TA MANAGEMENT. E D I T I N G . E A N A L Y S I S BAPL 5 5 0 0 F4 RS P T M S SHLOG, 
OATA P O I N T S KAPL 6 6 0 0 F+ASC RS P T P S C U R F I T , CURVE F I T T I N G EXPERIMENTAL 
DATA PREPARATION FCR 2 - 0 D E S I G N PROGRAMS LASL 7 0 9 0 F+FAP RS P T L S O P C . 
DATA PROCESSING COOE ANL 3 5 0 F4 RS I M S R I G E L . ENDF/B V3 
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OATA D E S I G N 

DATA P R O C E S S I N G MCDULF ANL 3 6 0 F 4 RSBP GT L S A P G - N U I 0 0 2 . BCD I N P U T 5 3 3 

DATA R = C U C T I O N ANL 3 6 0 0 F 6 3 RSBP 0 S C C I N C , C C I N C I D E N G E C O U N T I N G 248 
OATA S T C P A G E , R E T R I E V A L , ANC D I S P L A Y OP 360' F + BAL S T M S J C S H U A , 4 9 0 
DATA SYSTEM KAPL 6 6 0 0 6 F + CCM R T M S O A T A T R A N , MODLLAR P R O G R A M M N G AND 385 

OATA T A P E S GGA l l O f l B I N R L T Z S Z P R - I I I ASSEMBLY 4 8 GAFGAP E N C F / B 3 5 5 
DATA TO THERMAL L I B R A R Y FOPM WAPD 7 5 0 0 F 4 RS P T B S E T 0 T 3 , E N D F / B V3 5 2 8 
DATA U I L L 3 6 0 F 4 RS P A S C O D I L L I , L E A S T S C U 4 P E 5 A N A L Y S I S RESONANCE 3 4 7 

O A T A T R A N U T I L I T Y M C D U L F S , ? - D + 3 - D P L O T T I N G KAPL 5 6 u O F + A S C RS P T P S 4 0 7 
OATATRAN U T I L I T Y M O D U L E S . 2 - C £ 3 - C P L O T T I N G KAPL 6 6 C 0 E F + A S C R T P S 4 0 7 
OATATRAN ? - 0 GEOMFTRY I N P U T , P R E P A R A T I O N , E D I T KAPL 5 6 0 0 E F+ASG R T L $ 4 0 5 
O A T A T R A N , MODULAR PROGRAMMING ANC CATA S Y S T E M KAPL 5 6 0 0 E F+COM R T M $ 3 8 5 
D B F l , RESONANCE I N T E G R A L HEX C E L L BAPL 6 6 0 0 F + A S C RS R X T B S R E S C 2 , R F S O 0 . 285 
D B U F I T I , L E A S T SQUARES T R A N S M U T A T I O N A N A L Y S I S BNW 1 1 0 8 F 5 RS P T D S 4 5 6 
D O B , ? - D FEW-GP D I F F L S I C N BLRNUP RZ GECMETRY GGA 7 0 9 0 F + F A P RSBP T C S 99 
O E / S T E P . I N T R P , SOLN CF C R D I N A R Y C I F F E Q U A T I O N S SLA 3 6 0 F 4 RS P X T R S 6 4 0 
D E / S T E R , I N T R P , SOLN CF C R D I N A R Y C I F F E Q U A T I O N S SLA 5 6 0 j F 4 RS P X T P S 54C 
DECAY BNW 1 1 3 8 F 5 RSBPL T 0 t I S O G E N , R A D I C N U C L I O E G E N E P A T I O N ANC 367 
DECAY C H A I N A N A L Y S I S CPNL 1 6 0 4 F 6 3 RS P D S I S O C P U N C H , R F A C T I O N 18C 
DECAY C H A I N A N A L Y S I S CRNL 7 0 9 0 F 2 RSBP 0 S I S P C P t N C H , R E A C T I O N 180 
DECAY C H A I N S GEC 6 3 5 F4 RSBP 0 S C H A I N S , A N A L Y S I S CF R A D I O A C T I V E 4 1 8 
DECAY CURVES LLL 7 ; 9 4 F2 RS P R S E X P A L S . L E A S T SQUARES E X P O N E N T I A L 3 2 1 
DECAY OPNL L 6 0 4 F 6 3 RS P O S I S O T O P E S , MAXIMUM Y I E L C FROM P E A C T I C N OR 179 

O F F L E C T I O N C A L C U L A T I C N PARALLEL BEAMS ANL 3 6 0 0 F 3 6 SBP I S B C W 2 , 365 
D E F L E C T I C N STRESS STUDY BAPL 5 6 i , i j F+CCM PS R T I S G A P L 3 , I N E L A S T I C LARGE 397 
D E F O P M A T I C N BAPL 6 6 0 0 F 4 PS P T I S C Y G P 0 3 , C X I C E F U E L ROC STRESS E 4 4 9 

D E F O P M A T I C N TVA 3 6 0 F 4 RS P T I S C Y G R 0 3 , C X I O E FUEL ROD S T R E S S E 4 4 9 
D E F O R M A T I O N BAPL 6 6 o : F4 RS P T I S R F L E N , FUEL P E L L E T TEMPERATURE E 598 
D E N S I T I E S BNW 1 1 0 8 F 5 RS P X T F S N O I S Y l , A U T O - AND C P C S S - S P E C T B A L 4 6 8 
D E N S I T I E S BNW 7 0 9 0 F 4 BS P T F S N O I S Y l , A U T O - ANO C R C S S - S R E C T R A L 4 8 8 
D E N S I T Y CALC A I 7 0 9 4 F + F A P RS PL T B S T Y C H E 3 , MONTF CARLO SLOWING-CCWN 149 
D E P L E T I C N 4 1 3 6 0 f 4 BSBP X T D S S I Z Z L E , 1 - 0 M L L T I G R C U P D I F F U S I O N 58 
D E P L E T I C N A I 7 0 9 : F 2 RS L T D S S I Z Z L E , l - D M L L T I G R C U P C I F F U S I O N 58 
D E P L E T I C N CCC 1 6 0 4 F 6 3 PS L T D S S I Z Z L E , l - C R U L T I G B C L P D I F F U S I O N 58 
O E P L F T I C N KAPL 6 6 0 0 F4 PS P T 0 S 3 D X T , D E P 3 , 3 - D XENON T R A N S I E N T £ 4 7 7 

D E P L E T I C N LASL 7 0 3 0 F 4 RS P T 0 S C T F - H U R N , l - C M U L T I - G P 0 T F 4 W I T F 2 6 9 
D E P L E T I C N A E R I 6 6 0 0 BSRPLX T B S L E C P A P O , SPECTBA C A L C U L A T I C N W I T H 2 7 9 
O E P L F T I C N ANC 3 6 j F F + B A L RS P XCT C S P D 0 7 , 1 , ? CR 3 - C F E W - G P D I F F U S I O N ?75 
D E P L F T I O N ANL 3 6 0 0 F4 RSBP T D S 2 D B , 2 - D M U L T I G R O U P C I F F U S I O N ANC 325 
D E P L E T I C N PAPL 6 6 0 3 4 F+ASC PS P T C S P D Q T , 1 , 2 OR 2 - C F E W - G P D I F F U S I O N 2 7 5 
D E P L E T . I O N BAPL 5 6 0 JC F+ASC RS P T C S P D 0 7 , 1 , ? CR 3 - C F E W - G P D I F F U S I O N 2 7 5 
D E P L E T I O N BCS 6 6 0 0 D F+ASC R B T D S P D 0 7 , 1 , 2 OR 2 - C F E W - G P D I F F U S I O N 275 
D E P L E T I C N PNW 1 1 0 8 F4 RS P C D S 2 C B , ? - D M U L T I G R O U P C I F F U S I C N AND 3 2 5 
D E P L E T I C N BW 5 6 C 0 R F+ASC RS P C D S R C Q 7 , 1 , 2 OR 2 - D F E W - G P C I F F U S I O N ?75 

D E P L E T I C N IBM 3 6 0 A F + B A L PS P T 0 S P D 0 5 , 2 - D F E W - G P C U P C I F F U S I O N ANC 3 3 6 
D E P L E T I C N JNC U C S F5 RS LX T B S L E O P A R D . SPECTRA C A L C U L A T I C N W I T H 2 7 9 
O E P L F T I C N LASL 6 6 C 0 F4 RS P T 0 S 2 D R , 2 - 0 M U L T I G R O U P O I F F U S I C N ANC 325 
D E P L E T I C N M I T 3 6 0 B F + B 4 L RSBP T 0 $ P D Q 5 , 2 - 0 F E W - G R O U P C I F F U S I C N ANO 335 
D E P L E T I C N WAPO 3 6 0 F4 RS P L X C T B S L E O P A R D , SPECTRA C A L C U L A T I O N W I T H 2 7 9 
D E P L F T I O N GGA 7 0 4 4 F 4 RS P T 0 $ R E L O A D - F E V E R , l - C F E W - G P D I F F U S I O N 2?1 
D E P L E T I C N CCOE CRNL 7 0 9 0 F + F A P RS P T D S A S S A U L T , ? - C R U L T l - G P D I F F U S I O N 240 
D E P L E T I C N F I S S I C N PRODUCT EAPL 6 6 0 0 F 4 RS P O S C I N D E P , M O 1 0 2 . P C I N T 3 1 3 
D E P L E T I C N F I S S I O N PRODUCT CP 3 6 0 F + B A L RS P T 0 S C I N D E R , M 0 1 0 2 , P O I N T 3 1 3 

D E P L E T I C N GGA 1 1 0 8 F 4 PS P I D S F E V E R 7 , 1 - 0 M U L T I G P C U P D I F F U S I O N ANC 318 
D E P L E T I C N GGA 1 1 0 8 F 4 RS P T 0 S G A U G E , 2 - 0 F E W - G P HEX GECM O I F F U S I C N 3 3 9 
D E P L E T I C N M U L T I G P ORNL 3 6 0 F F4 RS P T K S C I T A T I O N , 1 , 2 , 3 - 0 D I F F U S I O N 3 8 7 
D E P L E T I C N NFO 6 3 5 F+GMP PS P T D S S Y N . 2D S Y N T H E S I S M U L T I G P D I F F £ I G R 4 9 5 
D E P L E T I C N PROGRAM ANC 3 6 0 F 4 RSBP CT 0 S D W A R F , l - C F E W - G P O I F F U S I C N 5 7 9 
D E P L E T I C N PROGRAM GGA 7 u 9 . , F 2 RSB T D S F E V E R , l - D F E W - G P D I F F U S I O N 1 1 7 

D E R 3 . 3 - 0 XENCN T R A N S I E N T £ C E P L E T I C N . KAPL 6 5 0 0 F4 RS P T C S 3 D X T . 4 7 7 
D E S I G N BNW 1 1 0 8 F 5 PS P T H S R F P P . T H E R M A L - H Y D R A L L I C WATER R E 4 C T 0 R 4 8 3 
D E S I G N £ SURVEY STUCY BK 6 6 J I , F+CCM RS P X T 0 S F A R E D , l - D F A S T REACTOR 4 2 7 
D E S I G N C R I T E R I A CCSTS GGA 7 0 4 4 F 4 RS P T D S S T M G E N , STEAM GENERATOR 2 2 7 

D E S I G N MLMO 3 6 0 F 4 RSBP C P S L A T I N S Q , NXN L A T I N SCUARE E X P E R I M E N T A L 5 3 0 
D E S I G N M U L T I G R O U P SLAB GEOMETRY ANL 3 6 C C F 5 3 RSBPL T J S M A G , S H I E L D 143 



CESIGN OIFFUSICN 

DESIGN MUITIGROUP SLAB GECRfTRY BNW 7090 F2 PSBPL T J s MAG, SHIE IC 
DESIGN CPT IM IZAT ICN AI 7370 F2 RS I S C R C C K , SPACE PCWEP P L A N T 
D E S I G N C P T I M I Z A T I C N AI 7 0 9 3 F2 PS I S S H C C K , SPACE PCWER P L A N T 
D E S I G N PROGRAMS L A S L 7 0 9 0 F + F A P RS P T L S D P C , DATA P P E P A R A T I C N FCR 2 - C 
D E S I G N S T U O Y PW 1 6 0 4 F 5 3 RS P T I S P I P , C E N T R I F U G A L PLMF I M P E L L E R 
O t S I G N S T U D Y GGA 7 0 4 4 F 4 RS R I S G A Z E L L E S , G 4 S - G C 0 L E C CORE THERMAL 
D E S I G N S Y S T F M AI 3 6 j F4 RSBP T K S THREDFS, l -C FEW-GP OIFFUSICN 
DESIGN SYSTEM LASL 6 6 0 0 F+CCM PS R T P S LENSOES, NCNLlNEAP LEAST SC LENS 
DESK CALCULATCR FORM SHEET OP PACKAGE KAPL 5600 F+ASC PS P T P S DOGGY, 
DETECTOR EFFICIENCY DISK SCURCE MTS 7090 MAO RSB 0 S BURP2, 
DETECTOR FFFIGIENGY PCINT SCURCE MTS 7090 MAO PSB 0 S BURPl , 
DETECTOR FFFICIENCY POINT SCLRCF MTS 7.,9., MAD RSB 0 S BURP3, 
OFSP, DATA F ILE SfPVICF RDUTINtS ENDF TAPFS BNl 7090 f+FAP RS P T M S 
DIELECTRICS SLA 6 6 0 0 F4 RS P V S FFEARS, LAPLACE EOUATICN ISOTRCPIC 
DIFF C IGP OEPLFTICN NED 635 F+GMP RS P T C S SYN, 2Z SYNTHESIS MULTIGP 
DIFF EQNS CRNL 6503 F4 RS P P S FCRSIM, SCIN OF SYSTEM OF CRDINARY 
OIFF FQUATIONS SLA 350 F4 RS P X T P S O E / S T F P , I N T P P , SOLN CF CRDINARY 
OIFF EQUATICNS SLA 6 6 0 0 F4 RS P X T P S C F / S T E P , I NTFR. SCLN CF CRDINARY 
OIFFERFNTIAL EON SYSTEM SOLVER ANL 360P F4 RS R G F S GEAR, CRDINARY 
DIFFEBENTI4L FQN SYSTEM SOLVER LLL 65u )B E4 RS P P S GEAR, ORDINARY 
nlFFFBFNTIAL FQNS. SOLUTIUN KAPL 5500 F+ASG RS P T R S LTZARC, NONLINEAR 
OIFFOACTIPN MCOEL FLASTIC SC4T X-SEC BNL 5500 F4 RS P A S B E S f I T , 
DIFFRACTICN POWDER PATTfRN INUFXING LASL 66CC F+COM RS F T t S INLX, XR4Y 
nlFFUSIOM ANL 550 f 4 »$ P F S TwIGGLE, 2-D 2-GP SPACE-TIME 
DIFFUSION UMCC 3 5 , F4 RS P T C S V A R I - O O I R . TIRE-DEP 2 - 0 RULTl-GP 
niFFUSION WANL 6 6 0 0 F4 PS P T C S V 4 R I - Q L I R . T l M t - D E P ?-C MUIT I -GP 
OIFFUSICN + L I B AI 360 F4 RSBPLX T C S OAFSAR4.L 1 PL ST, l - D R U I T I - G P 
OIFFUSILN £ BURNUP XY , RZ GGA I K B F+BAL RS P T D S PUG2, Z-C. MULTIGRCUP 
DIFFUSION E INVENTORY ANL 360 F4 RSBP GT C S 4 E C - C I F 1 0 , 1-0 MULTI-GP 
DIFFUSION (. SN THECRY NtO 635 F4 R S P T C S PPT?CB, 2-P MULTIGBOUP 
DlFFUSlCN ARSLRPTICN REMOVAL X-SFCS BAPl 5 5 0 0 F4 BS T B S M 0 t 0 7 , 2-C 
OIFFUSICN ANO OFPIETIPM ANL 3600 F4 BSBP T 0 S 2CP, 2-C MULTIGOCUP 
DlFFUSlCN AN) DEPLFTION tNW 11 ,P F4 RS P T 0 S 2CB, 2-C MULTIGPCUP 
niFFUSICN ANO OFPLFTMN IBM 36CA F+RAL PS P T 0 S PC05, 2 - 0 FEW-GROUP 
OIFFUSICN ANO OIPLFTION LASL 56CC F4 PS P I P S 2CP, 2 - 0 MUITIGROUP 
niFFUSICN ANO DEPLFTION M i l 360B F+BAL RSRP T C S PC05, 2 - L FtW-GROUP 
niFFUSICN ANO O E P I F T I I N GGA 1108 F4 PS P T 0 S FFVEP7, l -C MULTIGRCUP 
niFFUSICN RURNUP ANALYSIS ANL 35^ F4 RS P GT h S 3CB, 3-C MULTIGRCUP 
OIEFUSIPN RURNyP ANALYSIS f t u L H O P F4 RS P T 0 S 3Cb. 3-C MULTIGRCUP 
DlFFUSlCN PURNUP REFUFLING HISTCRY LASL 6 6 0 0 F4 PS F T 0 S P H f M X , 2D 
n i F F U S K N HUflNUP PZ GEOMETRY GGA 7 : 9 , F+FAP OSPP T C S OLP, 2-D FEW-GP 
DIFFUSION CAIG KAPL 66UC F4 RS P F S OAUMZf lT , l -D T IMF-OtPFNCtNT 
DIFfUSION C41G HFX-Z MESH GG4 HOB F4 PS P T C S GATT, 3-D FEW-GR 
DlFFUSlCN CYLINPtF SLAR CCC 1604 F63 BS P T C S ECU 1 PC I S f 3 4 , ?-C 2-GR 
niFFUSICN CYLINDER SLAP OREL 70C3 F7 PS P T C S ECLIPCISE3A, 2-C 2-GP 
nlFFUSICr OFPLFTICN AI 360 F4 PSPP X T C S S I Z Z L F , 1-0 MULTIGRCUP 
DIFFLSICN PFPLETICN Al TQvC F2 PS I T I) S S I Z Z L E , l - C MULTIGRCUP 
DIFFUSION OFPlFT l r« i COC l b 0 4 F63 RS I T P S S I Z Z L E , 1-0 MuLTlGOCUP 
OIFFUSICN CEPLETICN ANO 16 F F+BAL FS P XCT D S PC07, 1,2 CR 3 -0 FFW-GP 
OIFFUSICN DFPLET I IN BARL 66304 F+ASC PS P T 0 S PD07, 1 ,2 CP 3-C FEW-GP 
niFFUSICN OFPLFTICN BAPL 6600C F+ASC RS P T 0 S P0C7 . 1 .2 CP 3-C FEW-GP 
niFFUSICN OEPLFTICN BCS 65000 F + ASC R 8 T C S PCQ-'. 1 .2 CR 3-C FtW-GP 
niFFUSICN CEPIFTION PW 5 6 3 3 R f + A S C RS P T C S P C 0 7 , 1 , 2 CP 3 - 0 F F W - G P 
O I F F U S I C N n t P L E T I C N C.GA 7v44 F4 RS P T 0 S REL CAT-F t Vt P , l - C FEW-GP 
DIFFUSION OtPLETICN CnCE ORNL 7 0 9 0 F+FAP RS P T C S ASSAULT, 2 - 0 N U I T I - G F 
niFFLSION DFPLETICN GGA 1108 F4 RS P T 0 S GAUGE, 2-D HtW-GP HEX GEPM 
OIFFUSICN OFPLFTICN MULTIGP CPNl 35 ,H F4 PS P T K S C I T 4 T I C N , 1 , 2 , 3 - C 
niFFUSICN OFPLFTICN PROGRAM ANC 360 F4 PSrtP GT D S OWARF, l -C HEw-GP 
OIFFUSICN OEPIETICN PRCCKAM GGA 7C90 F2 BSP T P S FEVEP, l -C FtW-GP 
PIFFUSICN DESIGN SYSTEM AI 360 F4 PS6P T K S THPfOES, l -D FfW-GP 
niFFuSIDN FAST X - > ; t C T i r N GENERATION BNW U O R F4 RS F X T P S lOX, l - C 
DIFFUS CN FEFOBALK BAPl 6 5 . . F4 RS P T F S TWIGL, 2-D 2-GP SPACE-TIMF 
tl c tnc r,., c c r n i i E K « M 660C F4 "S P T F S NCAH, l -C CNF-GF SPACE-TIME 
O I F F U S I C N " T 37C F 4 RS R T F S GAK,N2. 1 " NLLTIGBCUR TI RF-OE PENDENT 
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DIFFUSION OCPIE 

OIFFUSICN POWER DIST SFAPCH GGA 7C44 F4 

DIFFUSION PROGRAM 

OIFFUSICN PROGRAM 

DIFFUSION PROGRAM 

DIFFUSION PRDGRAM 

OIFFUSICN PROGRAM 

OIFFUSICN PROGRAM 

DIFFUSION SL4B CYL 

OIFFUSICN SLAh GYL SPHERE 

DIFFUSION SLAP GYL SPHERE 

DIFFUSION SLAB GYL SPHERE 

OIFFUSICN SLAB CYL SPHFPE 

DIFFUSION SLAP CYL SPHERE 

DIFFUSION SL4B GYL SPHERf 

DIFFUSION SLAP CYL SPHERt 

DIFFUSION SLAP GYL SPHFPE 

DIFFUSION 5L4n CYl SPHFRE 

AAEC 360 

ORNL 7i,9v 

UK-R 7U90 

PC 525 F4 

CE 6600 F4 

OPNL 360 F4 

CRNL 7j9, 

HNW 

F+PAL RS P 

F+FAP RS P 

F + FAP PSBPL 

41 

Al 

CDC 

COC 

CSUC 

AI 

RS 

RS 

RS 

F2 

1107 

7090 

7,9., 

1634 

1604 

370 

7390 

PS 

F4 

R5 R T C S GASP2. l-C FEW-GP 

T C S GRAM, l-C ANO 2-0 MULTI-GP 

T C S EXTERMINATOR, 2-D RULTI-GR 

T C S CPAM, l-C ANO 2-D RULTl-GP 

T C S EXTERMINAT0R2, 2-0 RULTI-GP 

T C S EXTFRMINATCR2, 2-C RULTI-GP 

T C S EXTEPMINATCR2, 2-C RULTI-GP 

P T C S ECU1PCISE3, ?-C 2-GRCUP 

PS P T C S H F N , 1 - U R U L T I - G P 
T C 1 F A I M , 

S A I M 6 , 
$ A I M 6 , 
S F A I M , 

T G 
T G 
T C 

O I F F U S I C N S L A B C Y l SPHFPE 

ANL 3 6 ; . 
MTS 3 6 0 
RLHD 6 5 . J 

F 4 
F 4 

O I F F U S I C N SLAB GYL SPHFPE PHSC 3 6 0 F 4 

D I F F U S I O N S L « B C Y L I N O t P CDC 1 6 0 4 F 5 3 PS P 
D l F F U S l C N SLAB C Y L I N D E R CPNL 7 ^ 9 . . F2 PS P 
D l F F U S l C N S L A P C Y L I N D E R S P H t R E A l 7 0 9 0 F ? 
O I F F U S I C N S L A P C Y L I N O E P SPHEPF BC 5 2 5 FA 
D I F F U S I O N SLAB C Y L I N O E R SPHFPE CCC 1 6 , 4 F 6 3 
O I F F U S I C N S L A t , C Y L , SPH ANC 3 6 0 F 4 RSBP 

P 
F + F A P PS L 
F + F A P RS PL 
F 6 3 RS PL 

F 6 3 RS PLX 

F4 RS PL CT C 
F + F A P RS L T C 
F 3 6 BS P X T G S R A C H l 

R S B P L X C T C S M A C H l , 1 - 0 R U L T I - G P 
RS PLX T C S M A C H l , l - C R U L T I - G P 

BS P T C t F A I M O S 

l - D R U L T I - G P 

l - D R U L T I - G P 
1 - 0 R U L T I - G P 
l - D FUL T I - G P 

S A I M 6 , l - D R U L T I - G P 
S L I C E R . 1 - 0 R U L T I - G P 

1 - n R U L T I - G P 

O I F F U S I C N S L A P , S P H , CYL GGA 1 1 0 8 F + B A L RS P 
D l F F U S l C N S Y N T H E S I S CALC NED 6 3 5 F 4 RS PL 
O I F F U S I C N S Y N T H E S I S CALC NFO 1 1 ) 8 F 4 RS P 
D I F F U S I O N TEMP CCEF CALC GGA 7 : 4 4 F4 RS 
O I F F O S I I N T R I A N G U L A R MFSH GC^ I 1 3 B F + B A L PS F 
O I F F U S I C N XY PZ G f C M e i R Y GGA H O P F + B A L RS P 
D I F F U S I O N XY F Z GFCMFTRY GCA 7 0 4 4 F + R A P RSRP 

T C S 
T C S 
PS P 
RS 
RS P 

CT C 
T C 

I - D RULTI-GP 
2 0 C P A r i C , 2 - D F E W - G R C U P 
2 J G R A N P , 2 - 0 FEW-GROUP 

T C S F O G . l - C FEW-GP 

T C S F C G , 
T C S F O G , 

1 - n F F w - G F 

l - C FFW-GP 
S M C N A , l - C R U L T I G P O U P 

G 4 Z f 2 , l - D M U L T I G R C U P 

D l F F U S l C N XY PZ RTH WANL 7 J 9 4 F 4 RS P X 
O I F F U S I C N XYZ GEOMETRY CCC 1 6 0 4 F 6 3 PS P 
O I F F U S I C N XYZ G F C R E T P Y OPNL ^ 0 9 0 F2 PS P 
D I F F U S I f ' M XYZ R - T H F T 4 - Z L A S L 6 5 0 1 F 4 RS 
D I F F U S I O N ^ - G F Q M 

O I F F U S I C N 3 - G F U M 
B A P L 6 6 . ,, 

GGA U C d 

F4 

F 4 
RS R 

K S P 

O I F F U S I P N + B U R N U P T P I - M f S H GGA l l O O F + B A L KS 
O I S A S S F M P L Y ANL 3 6 , F4 RS P XCT F 
D I S G H A D O F STUCY RFOL I I J R F 5 RS P 
D I S C R F T E OROINATC GALC A I 7 , 9 . F ? 
O I S C P F T E O R D I N A T E C M C A I 3 6 C F 4 
D I S C P E T F O P O I N A T F G«LC O N ^ 1 6 0 4 F e i 
D I S C P E T f O P C I N A T F G A I C ANL 3 6 , , F 3 5 
O I S C P F T E O k O I N A T F COCE GGA 1 1 ) 8 
O I S C R F T f O P O I N A T F COOE UNC 1 6 0 4 

D I S C R E T E 0 R 0 I N 4 T E R U L T I G P O U P C 0 N S T 4 N T S 
D I S C P E T f ( 7 P O I E 4 T F PRLGR4M ANL 3 6 3 
O I S G R t T f C P C I N A T E PROGRAM 
D I S C R F T E O B O I N A T E PK'JGKAM 
D I S C P E T f C P O I N A T E PPOGPAM 

D I S C R E T E ( I P 0 I N 4 T E PROGRAM 

S f I S Y N , 2 - C R U L T I - G P 
S P I S Y N , 2 - 0 M U L T I - G P 

C S T E M C C , L -C FEW-GP 
S G A M T R I , ? - 0 M U L T I G P 

T C S G A M E L E 5 , 2 - 0 R U L T I - G P 
T C S G » R P l f 4 , 2 - C M L L T I - G P 

T C S V 4 0 I - C L I P 3 , 2 - C R U L T I - G P 
T C S W H I P L A W A Y , 3 - C 2 - G P C U P 
T C S W H I P L A W A Y , 3 - P 2 - G R C U F 

P T C S ? C C T , 3 - C M U L T I G R C U P 
F S W I G L 2 , l - D 2 - G F S P A C E - T I M E 
F S W I C L ? , l - C ? - G F S P A C E - T I M F 

T C S P L G T R I , 2 - 0 M U L T I G P 
V F N U S , 2 - 0 L ^ F E B RLWER E X G U R S I C N 
R S T C P L Y P 2 , FCWFP P L A N T T H f O M A L 

RS P L X T C S C T F 2 , 1 - 0 F U I T I - G P 
R S R F L X T C S A N I S N , l - C M U L T l - G P 
RS PL T C S C T F , l - C M U L T I G R C U P 
P T C S S N A F C - 1 0 , l - C R U L T I - G P 

t C 6 2 5 
LASL 6500 

LASL 7020 

LEP 7C94 

PS E 

RS 

36C 

P 

P 

P 

P 

F 

T C S ?UF, 

G S ?DF, 

?-D 

2-0 
F4 

T 

RS PLX T H 

MULTI-GP 

RULTI-GP 

« XSCRN, 

RS 
PS 
BS 

T 
T 
T 
T 

T C 
FS 

F4 

C T F 4 , 
C T F 4 , 
C T F 4 , 
C T F 4 , 
C T F 4 , 

FS r 
F 5 
F f 2 
CPNL 

F + B A L PS 

F + M A P RS 
F4 
F 4 

F4 
O I S C R F T f O R O I N A T E PRf lGPAM LEP 7 0 9 0 F + MAP RS P 
D I S C R E T E P R D I N A T E S S L A B G t C M E T i - Y BAPL 6 6 . , F 4 
O I S G R F T t - F L F M E N T A N A L Y S I S T H I N S H E L L S M I T 3 6 0 
D I S K 5 0 U R C F MTS 7 0 9 0 MAO BSP C } 

O I S P E R , AFRCSOL P A R T I C L E T B A N S P C R T STUPY RFD 

D I S P L A Y OP 3 6 0 F + H A l S I M S J f S H U A , OATA S T C P A G E . R E T K I f V A L . ANC 
D I S S I M I L A R M f D I A T I C C P P F t C T l n N CALC A I 2 5 0 F 4 RS P T L S R E S P I N C , 
D L C - 2 B I I P R A R Y C P l t P C C L I A P S I N G APRF 5 6 . , F 4 PS C S A P B E X I , 0 9 - C P 
UOCUMCNT I M F I I P M A T I C N S Y S T b R K A P L 5 6 3 3 H F + A S C RSB X T M S T I G I B ? , M P r U L A P 
DOGGY. CESK C A L C U l ATCR FORM SHEET OP PACKAGE KAPL 5 6 , ; F + A S C FS R T P S 
D O P I E , P E S O L V f O RFSONAMCF X - S C C T I C N C A L C NEO 2 0 0 0 F2 RS R A S 

1 - 0 P U L T I - G P 
l - C M U L T I - G P 
I - C M U L T I - G P 
1 - 0 R U L T I - G P 
l - D R U L T I - G P 

T C S N . 2 - D M U L T I G P C U P 
T C S B t 2 1 , F E W - G P 

PS P T I S S 4 b C B 4 , 

B U R P ? , C E T E C T C R E F F I C I E N C Y 
3 6 0 , F 3 5 RS P G S 

2?0 
103 
156 
103 
155 
156 
155 

39 
?41 
1?0 

29 

?9 
1 2 . 

29 

l i e 
252 
262 
262 

l ? l l 
4 0 
4'. 
?F 

? f 
?» 

582 

43C 
?87 
?e7 
??5 
431 
?22 
??? 
264 

32 
3? 

462 
?74 
?74 
43E 
511 
59E 
151 
151 
144 
2SP 
172 
173 
393 
209 
2 : 9 
239 
?09 
?C° 
312 
398 
40? 
165 
554 
490 
55f 
466 
433 
4 ? e 
l-'7 



OCPPIFR DYNAMIC 

OCPPIEP EFFECTS NED 2000 F2 RS P B S SPARTA, SPAT IALLY-AVER4GEC 
OOS-MFT REMOTE WORKSTATICN PKG A M 360 F+ASM RSB CT P S W SP-HA SP/CCS, 
OnS-MFT PfMCTF W0FKSTAT1U^. PKG ANL 360P F + ASM RSP CT P S WSP-HASP/CG S , 
DOS. NEUTRIN FLUX-COS IMtTER ACT IV ITY PELATICN GEC 635 F4 RSBP C S 
OUSF PGE 360 F4 RS P CT G S EMERAIL , PWR PLANT PADIATICN RFIFASE £ 
OOSE AI 7094 F + FAP BS PL T G S CUR IE,DOSE,THUNDEPH6AC, fXT tBN4L+ INTEBNAL 
OOSE CALC A I 7094 F+FAP BS P J S SHCE, SHIELD WEIGHT CPTIR IZAT ICN 
OOSE CALC GGA HOP F4 ES T G S GACCSE ,0C SE T, HTCB ACCICtNT ANALYSIS 
OOSF INTFGOALS CP 360 F4 BS P G S FGAC, CALC CF EXTERNAL GAMMA 
nOSE BATE CAtCULATICN SNAP CEOMtTBY A I 7090 F2 BS P J S RATR4P, 
OOSE PATE CALCULATION SNAP CEOMETRY 41 7390 F2 PS J S MCRTIMER. 
OOSE RATE FROM A CLOUD A I 7 j 9 j F2 BS p G S CLCUC, GARMA-BAY 
DOSt BATE FROM A CLOUD CCC 1604 F f 3 BS P G S CLCUC, GAMMA-PAY 
OOSE RATE FBiJM A CLCUO CP 350 F4 BS P G S CLCLD, GAMMA-BAY 
DOSE BATE FROM SNAP SHIELD LEAKAGE A I 7 J 9 . F2 RS J S FABSEIA , 
00SE.THUN0FRHE4D. EXTFRNAL+1NTtPNAL OCSF A I 7094 F+FAP PS PL T G S CURIE . 
OOSET, FTGR ACCIDENT ANALYSIS OOSE GALG GCA UOR F4 RS T C S GADCSf, 
00T20B, ? - n MULTIGROUP OIFFUSI i .N £ SN THEORY NED 635 F4 RS P T C S 
DOUBLE SN APORDX BNW 7 0 9 J ELCCC RSPP T C S GE-HAFC-S13 . l - D ROLTI-GR 
DOUBLE SN ARPROX SLAP GEOM PPCO 7 0 9 0 F2 RS P C S M I S T , l - D FfW-GP SN 

THERMOS L IBRARY, 30-GP ENDF/E SCAT KERNELS 
JCSHUA, DATA STCRAGE, R E T R I f V A L , ANC DISPLAY 
HAHAH, JOSHUA SYSTFM LATTICE PHYSICS MCOULES 
C I N 0 e P , M 0 l 0 2 , PCINT OEPLFTICN F ISSICN FROOUCT 
HAMMER,L ITHF,HELP, CRIT ICAL ANALYSIS SYSTEM 
CLCUO, GAMMA-RAY DCSF RATE FROM 4 CICUC 
EGAO, CALC CF FXTERN4L G4MMA COSE INTEGRALS 
I N T F G . I N S P f C . MARKOV SIMULATICN CF BEACTOB OPN 
PLENUM, FLCW D I S T . IN CYL CCCLANT I M E T PLENUM 
KEFF,MGBS,TGAN, NUGLFAfi GB IT IGAL ITY SAFETY 
GAMTAB, BADIGACTIVE-DEG4Y GAMMA BAY CATAIPG 
KFM ? , MONTE GARIO MulT lCRCLP GB1TIC4L ITY CCOE 
F L 4 N G F 2 ( 7 1 - 1 ) , FNOF/8 THERMAL SCATTERING OATA 
HERFSY3, 2-r HETtRDGtNECUS REACTCR CALCULATION 

DP PACKAGE KARL 6 6 0 0 F+ASC RS R I P S DOGGY, DESK CALCUL4TCR FCRM SHEET 
DP PURGEIASE VERSUS LEASE ANALYSIS SLA 36C GCROL RSBP CT M S bECCM, 4FG 
OP PURCHASE VERSUS I EASE ANALYSIS SLA 1108 GCBCL R^ F f t BECOM, AFC 
DPC, DATA PRFPARATION FDR 2-C DESIGN PRCGRAMS L4SL 7 j 9 0 F+FAP R S P T L S 
0R4FTING TCOL TO PLOT PLANE STRUCTURES BAPL 5600 F4 FS R T I S R 1 4 7 , 
DSN OUTPUT PW 1604 LAGl RS P N S CTX, EFFECTIVE X-SECTICN CALC FROM 
DSN TOG PW 161.4 F 6 3 RS P L S S N G . C A L C U L A T I C N GF SN C C N S T A N T S FOR 
D T F - B U R N , 1 - 0 M U I T I - G P D T F 4 W I T H O t P L E T I C N L A S L 7 0 3 0 f 4 RS P I D S 
D T F , l - C M U L T I G R O U P D I S C R E T t O R C I N A T E CALC UNC 16C4 f 5 3 RS P I T C S 
DTF2, 1-P MULTI-GP DISCRFTE GRDINATE CALC A I 7090 f 2 RS PLX T C S 
C1TF4 CRCSS SECTIONS LASL 6 6 3 0 F4 RS P N S lARGA, FLUX-WEIGHTING CF 
DTF4 FLUXFS LASL 6 6 0 0 F4 RS P N S C A C l . SN PFRTLRB4TIGN CCCE USING 
0TF4 WITH DEPLETION LASL 7030 F4 RS P T C S CTF-PURN, l - C MULTI-GF 
0TF4, 1-0 MULTI-GP DISCRETE ORDINATE PROGRAM ANL 360 F+BAL RS R T C S 
0TF4, I -O MULTI-GP CISGRtTE CROINATE PPCGRAM PC 625 F+MAP PS P T C S 
0TF4, l - D M U I T I - G P DISCRETE CROINATE PROGRAM LASL 6 5 0 0 F4 RS P T C S 
0TF4, 1-0 MULTI-GP DISCRETE ORDINATE PRCGRAM LASL 7030 F4 RS P T C S 
DTF4, 1-0 MULTI-GP DISCRETE GRDINATE PRCGRAM lER 7094 F4 RS P T C S 
OTX, EFFECTIVE X-SECTION CALC FROM CSN OUTPUT PW 1504 l A G l FS P N S 
OUCO 6 ' 5 F4 RS G S ANVFNT, LOCA ANAIYSIS DUKE FEWER MCGUIRE UNITS 
DUKE POWER MCGUIRE U M T S OUCO 535 F4 RS G S ANVENT, LCCA ANALYSIS 
OUZ?, ?-D AXISYMMFTRIC £ PLANE ELASTIC-PLASTIC BAPL 6 5 0 0 F+COM BS P T I S 
OWARF, l - D FtW-GP O IFFUSILN CEPLETICN PROGRAM ANC 360 " 
DYNAM, CYNAMIC ANALYSIS B U I L I N G FLOW STEAM GGA 1108 
DYNAMIC ANALYSIS B C I L I N G FLCW STEAM GGA 1108 F4 
DYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS BAPL 56C0 F4 
DYNAMIC ANALYSIS OF GASES PY MASS SPECTROMETRY PFO 360 
DYNAMIC ANALYSIS OF THIN SHELLS SLA 6500 F4 RS P T I S SLAOE-O, 
DYNAMIC RESPONSF OF ELASTIC STRUCTURES BAPL 650C F4 RS P T I S FUGIT , 
DYNAMIC STORAGE ALLOC ORNL 360 6AL+F RS P CT P S GETCCR,FRECOR. FORTRAN 

OP 
DP 
OP 
OP 
DP 
DP 
OR 
DP 
DP 
OP 
OP 
OP 
OP 
OP 

360 
250 
360 
•«60 
36u 
350 
360 
360 
360 
350 
36CD 
^60B 
360B 
360B 

BCC 
F + BAL 
F + BAL 
F+PAL 
F + BAL 
F4 
F4 
F4 
F4 
F4 
FBGUC 
F+PAL 
F4 
F4 

P 
S 
S 

PS 
RS 
RS 
PS 
P s 
PS 
RS 
P 

LX T 

P 
P 
P 
P 
P 
P 
P 

L 
PSBP 
RS P 
RSRP 

T 
X T 

T 
XCT 

T 
T 

CT 
XCT 

GT 

2 
M 
B 
C 
e 
G 
G 
G 
H 
G 
Z 
G 
A 
G 

S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
I 

F4 
F4 

RS P 
RS P 

F4 

RSBP CT C S 
BS P T H S 
T H S OYNAM, 
T I S M0552 , 
RS P U S 
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DYNAMIC E N C F / R 

DYNAMIC STPUCTUPAL A N A I Y S I S ANC 3 6 0 E4 PSHP CT I S S T R A P , S T A T I C £ 
DYNAMICS AI 1 6 0 F + flAL FS P T F s A I P C S 2 A , S I M L L A T I C N LF PFACTCP 
O Y N A M K S ANL 3 6 ' . F4 PS P T P S G P 0 U P 2 . GPCLF T H t C P Y LF L A T T I C E 
O Y N A M K S LASl 6 6 0 0 F4 PS R T C S G P C U P 2 , GPCLF T H t C P Y CF L A T T I C E 
DYNAMICS BARL 6 6 0 0 f 4 PS P T I S M 0 2 6 6 . L I N E A R F L A S T I C STRUCTURAL 
D Y N C l , P H C T L M U L T I P I l E P F I E C T P O N C I S T R I B U T I C N ANL 3 6 0 F4 RS P O S 
D Y N C l , P H n T P M U L T l r i l E R F L t C T R l l N D I S T P T H L T K N KAPL 6 6 3 0 f 4 PS P C $ 
EBCOC R L T Z » GAMTAB, RADICACT I V F - P F L A Y GAMMA PAY CATALOG CP 3 6 : B 
ECC BGL 6 4 0 0 F4 RS P X T G « M U C H A 1 , M U C H A ? , M U L T I P L E CHANNEL A N A L Y S I S 
E C C S 4 4 , L ( 1 S 5 - C F - C C C L A M T £ tNt 'PGENCY C C O I U G PCL 5 4 0 0 E4 PS P T G I 
ECCNOMICS GWF 1 6 , F4 FS P T C S C I N C A S , NUCLEAR F L t L CYCLF COST ANC 
ECCNOMICS U I C S 35C F4 HS P CT 0 S G F M , A N A L Y S I S CF NUCLEAR FUFL CYCLE 
ECONOMICS WAPO 6 6 0 0 F4 PS P T D S C I N C A S , NUCLEAR F L t L CYCLE CCST ANO 
E O S I L , F X P E B I R E N T A L NEUTRCN CATA L IBRARY LLL 7 0 9 4 F+FAP RS PL T M S 
E D I T KAPL 6 6 ) C 3 F+ASG R C L S CATATPAN ? - D GECMETBY I N P L T , P B E P 4 R A T I C N , 
E D I T R E A C T I O N RATES UK-W 7 , 9 . F2 RS N S WEC, W-DSN CLTPUT TAPE 
E D I T I N G ORNL 3 6 0 R 0 4 RS FL GT M S t l U T C E , F N P F / R TAPF P P C C E S S I N G ANC 
E D I T I N G .IPNL 6 6 0 0 F4 RS P T M » F C I T C F . E N D F / e TAPF PPOCCSSING ANC 
E D I T I N G , E A N A L Y S I S PAPL 6 6 / v E4 PS P T M S S H L C G . OATA R A N A & t M t N T , 
E D I T O R , F N O F / B T4PF PROCESSING ANC E D I T I N G 
E D I T O R , E N D F / P TAPF PROCESSING ANC F O I T I N G 
E F F E C T I V E X - S F C T I C N GALC ERCM CSN CUTPUT PW 
E F F I C I E N C Y D I S K SCUPCF ^TS 7 ) 9 0 MAC 
E F F I C I t N C Y P C I N T SOURCE MTS 7 J 9 . MAO 
E F F I C I E N C Y POINT SCURCE MTS 7 0 9 0 MAD 
EGAC, GALG OF EXTERNAL GAMMA DOSE INTEGRALS 

CRNL 3 5 0 8 F4 PS PL CT M S 
CRNL 5 6 0 0 F4 FS P T M S 
1 6 0 4 L A G l RS P N S D T X , 

0 S B U R P 2 , CcTECTCP 
C S B U R P l , C t T E G T C F 
C S R U P P 3 , OETFCTOR 

3 6 0 F4 RS P G S 

PSB 
RSB 
RSB 

CP 
EI 36, F+PAL RS R CT H S 6KILER, COPF HFATUP CCDF FOB BWP/6 ANALYSIS 
EIGENVALUE EIGENVECTOR PACKAGt A M 360 
EIGFNVAIUF EIGENVEGTCR PACKAGE ANL 635 
EIGENVALUE tlGENVEGTOP PAtKAGt ANL 1108 
EIGENVALUE EIGENVfGTOP PACKAGE ANL 6600 

F4 RSB 
F4 RS 
F4 RS 
F4 PS 
KAPL 66jj 
XCT P S EISP4CK 
X T P S EISP4GK 

EIGENVALUE PROBLEM FOR VIBRATING SYSTEMS 
EIGENViCTOP PACKAGE ANL 360 F4 RSB 
ETGENVFCTOR PACKAGE ANL 525 F4 RS 
EIGENVFGTPP PACKAGE ANL U C H F4 RS 
EIGENVCCTOR PACKAGE ANL 6600 F4 BS 
EISPACK, MATRIX EIGENVALUE EIGENVECTOR PACKAGE ANL 
EISPACK, MATRIX EIGENVALUE EIGENVECTOR PACKAGE ANL 
EISPACK, MATRIX EIGENVALUE EIGENVECTOR PACKAGE ANL 
EISPACK, M4TR1X EIGENVALUE EIGENVECTOR PACKAGE ANL 
ELASTIC ANALYSIS BAPL 6503 F+CCM RS P X T I S 
ELASTIC SCAT RESONANCES Al 36C 
ELASTIC SCAT RESONANCES 41 7094 

XCT P S FISP4GK, M4TRIX 
X T P S EISPACK, MATRIX 
X T F S EISPACK, MATRIX 
X T R S EI5PAGK, MATRIX 
F+ASG RS P T I S GEM, 

MATRIX EIGENVALUE 
MATRIX EIGENVALUE 

X T P S EISPACK, MATRIX fIGENVALUE 
X T P S EISPACK, MATRIX EIGENVALUE 

36 J f4 RSP XCT P S 
F4 RS X T P S 
F4 RS X T P S 
f4 RS X T P S 

S PFSFIT, 
RS 

ELASTIC SCAT X-SEC BNL 6600 F4 RS P 
ELASTIC SCAT X-SEGTIUNS HEX LATTICE GGA 11J8 F4 
ELASTIC SCATTERING RH4SE-SHIFT ANALYSIS O R M 1604 F63 
ELASTIC SINGULARITY MODELING SLA 5600 FTN RS P 
ELASTIC STRESS CF PIPING SYSTEM BAPL 6600 F4 RS 
ELASTIC STRUCTURAL DYNAMICS BAPL 6503 F4 RS P 
ELASTIC STRUCTURES B4RL 660C F4 PS P 
ELASTIC SYSTFMS BAPL 6600 F4 PS P T I 
ELASTIC-PLASTIC BAPL 6600 f+COM RS P T I 
ELBOW, FUFL ELEMENT STRESS ANALYSIS STUDY 
ELECTRICITY COSTS ORNL 1504 F63 RS P 
ELECTRICITY CCSTS UFC 6600 F4 RS P 
ELECTRON PISTRIflUTICN ANL 360 F4 RS 
ELECTRON DISTRIBUTION KAPL 6500 F4 RS 
EMERALD, PWP PLANT PADIATICN RELEASE £ OOSE 
EMERGENCY COOLING BCL 5400 F4 RS. R 
ENDF MUITIGROUP X-SECTION CALCULATICN ANL 
ENOF MULTIGROUP X-SECTICN CALCULATICN ANL 
ENDF TAPES BNL 7090 F+FAP RS P T M S 
ENOF/B CRNL 360 F4 RSEP XCT B S XLACS 
ENDF/B DATA WAPO 75i;j F4 RS P T 

6 3 5 
1108 
6 6 . , 3 

M A T L S , 3 - D F I N I T E ELEMENT 
F4 RS PLX T B S A I I M C E , X - S E C T I O N CALC 
F+FAP PS PL T P S A I L M G E , X - S F C T I O N CALC 

OIFFPAGTICN MCCEL 
B S HEXSCAT, 

RS R A S PEGGY, 
T I S CHILES, LINEAR 

P T I S M0457,PIPE. 
T I S MC266, LINEAR 

I S FUGIT. DYNAMIC RESPONSE CF 
M0552. DYNAMIC ANALYSIS LINEAR 
DUZ2. 2-D AXISYMMFTRIC C PLANE 
GGA 
D S 
D S 

0 

7044 F4 RS P T G S 
POWEPGC, NUCLEAR STATION 
ROWERCC, NUCIEAP STATION 
S CYNCI, PHOTOMUITIRLIER 

RGE 
0 S CYNCI, PHCTDMULTIPLIEP 

RS R CT G S 350 F4 
T G S ECCSA4, LOSS-CF-CCOLANT E 
350 F4 RS P CT E S MC**2. 

3603 F36 RS P T B S MG»*2. 
DFSR, DATA FILE SERVICE ROUTINES 
XSDRN MULTIGRCUP LIBRARIES FROM 
S ET0T2. THFRMAL LIBRARIES FROM 



E N O F / B E T 0 T 2 

ENOF/B C A T A P A R I 5 5 0 0 F 4 PS P T B S E P O C H , NEUTRON AGF C A L C U L A T I C N OF 

ENOF/B OATA CRNL 3 6 0 F 4 RS P T B S R I C E , P R I M A R Y R f C C I L ATOM SPECTRA 

E N O F / B PATA GESV 6 3 5 F + G M P RS P XCT P S E N 0 R U N 2 , M U L T I G R C U P C C N S T A N T S FROM 
E N D F / P DATA T A P E S GGA 1 1 0 8 B I N R L T 2 S Z P R - I I I ASSEMBLY 4 8 GAFGAP 
ENOF/B F I N F - G P C O N S T A N T S G E N E R A T I O N O R M 3 6 0 F 4 RS R T t S S L P E R I C G , 

ENOF/B FOR I D X HECL 1 1 0 8 B F 4 RS P X T E S E T P X 3 , M L L T I - G P C C N S T A N T S FROM 
E N O F / B FCPMAT TC MUFT FORMAT X - S E C T I O N S WAPC 6 5 0 0 F 4 HS P I P S E T O M l , 
E N D F / B G R A P H I C X - S E C E V A L U A T I O N A I 3 5 0 F + O A L RSB L CT M « S C 0 B E 3 , S C I S R S 
E N O F / P P f S O N A N C E X S E C T I C N CCOES PNL 5 5 0 0 B F 4 BS P T 4 S R E S t N [ , A D L E R , 

E N O P / B S C 4 T K E R N E L S DP 3 5 0 BCD B LX T Z S T H F B R P S L I B R A B Y , 3 0 - G P 
E N D F / B T A P F P F O C E S S I N G ANO E C I T I N G CPNL 3 6 0 R F 4 RS PL CT M S E D I T O R , 
E N D f / P T 4 P F P R D G F S S I N C , ANU E C I T I N G CRNL 6 5 t J F 4 RS P I M S E D I T C R , 
ENDF/B THERMAL S C A T T E R I N G CATA DP 3 6 C B F 4 RS P XCT A S f l 4 N G E 2 ( 7 1 - 1 1 , 

E N O F / R TO CAFGAR X - S F C T I O N S GGA U O S F 5 PS P T E S f N P F B 2 , G4NC 2 . GFE 2 . 
E N D F / B TC M C » * ? CATA C C N V E P S I U N ANL 3 6 . / F 4 OS P GT M S E T C f . 
ENOF/B T P M G * » ? CATA G C N V E R S I O N APCA 3 6 0 3 A S 4 F 4 PS P T M S E T O E . 
E N O f / e TC M U F T , G A M , A N I S N X - S E C FORMAT WAPC 6 5 0 0 F 4 RS PL T E S E T C G I , 
ENDF/B TC M U F T , G A R , A N I S N X - S E C FCRMAT WAPC 7 6 0 0 F 4 RS P T B S E T 0 G 3 . 
E N D F / B V I PROC BNL 6 6 0 3 H F 4 RS T M S G H E C K E B , G B E G T , D 4 M M E T , P I C T F P , . . . 

E N D F / P V 2 PROG P M 6 6 0 0 B F4 BS T M S C REC T , CHECKER . P IGE L . PLC T F B . . . . 
F N O F / B V 2 P R O C E S S I N G G P P E S A M 3 6 0 F 4 RS R I M S GR EC T . C H F C K E R , 
f N D F / B V3 OATA P P C G F S S I N G CCDE A N l 3 6 0 F 4 RS I M S R I G E L , 
E N D F / 8 V 3 OATA TC THERMAL L I b R A R Y FCRM WAPD 7 6 0 C F 4 RS P T B S E T 0 T 3 , 
ENOF/B V P B O G E S S I N O COOES P N l 5 5 0 3 F 4 RS T R S CHECK 3 , 0 I G E L 3 , 
ENOF/P V 4 P R O C E S S I N G CPOES BNL 5 5 ; j R F 4 FS T M S F I G F L 4 ,C HE C K 4 , . . . 
E N n F r t 2 , C A N 0 2 . G F E 2 . t N O F / b TO GAFGAP X - S F G T I O N S GCA H O P F 5 RS P T B S 
E N 0 P U N 2 , M U L T I G R O U P C O N S T A N T S FRCM E N O F / P CATA GESV 6 2 5 F+GMP PS P XCT B S 
ENEA 3 6 0 F 4 RS P A S P S E U D C , S T A T I S T I C A L RESCNANCF P A F A R t l f R CALC 
FNF4 3 6 3 F 4 RS P GT A S 3 U F I T C R I , COUPLEC CHAENFL X - S E G E V A L L A T I O N 
ENERGY I N T E R V A L X - S F C T I O N A V E B A G I N G GGA 7 0 4 4 F 4 RS P L S G A V E R , 
I N T F A I N E C P A P T I G L C S S A M P L I N G STUCY BAPL 5 f 0 0 F 4 RS P T C S B E T T Y , 
ENTRY S Y S T E M ANG 3 6 0 DAL RSB T P S N R T S - R J E . C S / 2 6 0 MVT OEMOTE JCP 
E N V I R N M N T L L I P S C O P E ? . j CENO 7 6 j j B F 4 RS T P S M O O E L , M C C I F I F C B E T T I S 
E N V I P N M E T l L I B S G O P t 3 . 2 COG 6 5 C C f F+COM PS T P S M O C f l , M C D I F I E C B F T I I S 

E N V I B N M E T L L I P S C C P r 3 . 3 CCC 5 5 0 0 0 F+COM BS T P S M G C E L , M L C I F I t C flCTIIS 
F N V I R O N R f E T A L R O U T I N E S , F O R T P A N U T I L l T l t S ANC 3 6 0 F + P A L RS T F S NRTS 
F N V I R O N M F N T A I R P U T I M E S , S L P P G U T I N F L I B . NEO 5 3 5 F»GMR PS T P S GFNEC 
E N V I B U N M F N T A L R O U T I N E S . S U B R C U T I N F L I B . BAPL 6 6 3 . y A F + A S C RS T P S P E T T I S 
ENVIRO'JMf MTAL B O ' J T I N E S , S L H B C U I I N F L I B . BW 6 5 0 0 B F + A S C BS T P S B E T T I S 
E P I T H E R M A l X - S E C T I C N S N F L 6 5 5 f 4 RS P T P S P f A X , F f S O L V E C R f S O N A N C f 

f P I T H t i ' M C S , SPECTRUM ANP X - S f C T I C N C A L C U L A T I C N N f O 7 , 9 4 f + F A P RS P T B S 
' • - ' • " ' • " ' • " - • - • " • " • • • • ' " BS P T e $ 
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ET0T3 F+BAl 

ET0T3, ENOF/8 V3 CATA TC THERMAL LIRRARY FCRM WAPO 75C0 F4 PS P 
ET0X3, MULTI-GO CCNSTANTS FFCM ENDF/B FCR lOX HEDL 1108B F4 RS P 
CvrL jAfc i r rn c-r nr c c . . . i u e . c i / * n i i i . ^ C/. UC O I « T l i n C , l l _ T l 

T B S 526 
- - - X T p S 386 

EXCHANGER STRESS ANALYSIS KAPL 550., F4 RS P I S TUBE, U-TLBE HEAT 376 
EXCURSION A M 360 F4 RS P CT F S REXCO-H, 2-C HYCPCOYNAM RESPONSE TC 550 
EXCURSION ANALYSIS ANG 350 F4 RSPP XCT G S RELAP3, PFACTCP BLOWDOWN - 369 
EXCURSION ANALYSIS ANC 1108 F4 RS P T C S RELAP3. REACTOR ELCWDCWN -- - - - - - - - - - - -. — 369 
EXGURSICN ANAIYSIS ANC 6600 F4 RS P T G S REL4P3, PEACTCP BICWCCWN - 360 
EXCURSION ANL 35J F4 RS P CT F s RFXC0-H2. 2-D HYCPCOYNAM RESPCNSE TC 615 
EXCURSION CALCULATION R-Z GFCMFTRY ARDA 7094 F4 RS P F S MARS. 2-D 293 
EXGURSICN CALCULATICNS NED 2000 F4 PS P T E S FORE, FAST REACTOR 17« 
EXCURSION CALCULATICNS ANL 360 F4 PS P X T F S FCRE2. FAST REACTOR 174 
EXCUPSICN CALCULATICNS NEO 635 F4 RS P X T F S FCPE2, FAST REACTOR 17« 
EXCURSION DISASSEMBLY ANL 360 F4 RS P XCT F S VENLS. 2 - 0 LMFBR PCWER 511 
EXPALS, LEAST SQUARES EXPONENTIAL CECAY CURVES ILL 7094 F2 RS P P S 321 
EXPERIMENT UCNP 350B F + BAL PS P O S PMSl , FAST NELTPON PCLAPIZATICN <,69 
EXPERIMENT ANALYSIS EARL 6600 F4 RS P T C S J I T E R , FLUCTUATICN 394 
EXPERIMENT ANALYSIS AGC 7090 F? RS P O S CR0C90, M l - 1 FLUID FLOW 154 
EXPERIMENT ANALYSIS PAPL 660C F4 RS R T 0 S REDUX, REACTCR FLUCTUATICN 425 
EXPERIMENTAL CATA PCINTS KAPL 6 6 ^ ; F+ASC BS P T P S C L R F I T , CURVE F ITT ING 43 
EXPERIMENTAL CESIGN MLMC 360 F4 RSEP C P S LATIN SC. NXN LATIE SCU4RE 530 
EXPERIMENTAL NEUTRON OATA LIBRARY LLL 7094 F+FAP PS PL T R S FCSIL , 351 
EXPLOSICN, COUPLED NE'ITPON-FYDRCDYNAM ICS APCA 7094 F? RS P F S WEAK K-; 
EXPN, ANAIYSIS OF PULSED NELTRCN SCUPCE DATA NFC 625 F4 FS P T C J 258 
EXPCNENTIAL DECAY CURVES LLL 7i.94 F? RS P P S EXPALS. LEAST SQUARES 321 
EXPCNENTIALS MIT 7090 F2 RS P P S FRANTIC, LEAST SOUARfS F IT SUM OF 324 
EXT, X-SEGTIONS FROM B-W RESCM4NCC P4RAMETFBS WANL 7094 F2 RS P A S 226 

" - - - - ^̂^ 
156 
156 

EXTFRMlMATUf, ? -c RULTI-GP CIFFLSIGN PRCGPAM CRM 7 , 9 , F+FAP FS P T C S 
EXTERMINATOR?, 2 - f MLLTI-GP CIFFUSICN PPCCPAM PC 6?5 F4 FS T C S 
EXTERMINATOR?, 2-C MULTI-GP CIFFLSION PRCGRAM GF 66LC F4 F S P T C S i5r 
EXTERMINATUR?, ?-C MULTI-GP DIFFUSION PRCGRAM CRNL 3 6 ) f 4 ES P T C S 156 
EXTERNAL GAMMA POSF INTfGRALS CR 350 r4 RS P G S EGAL, CALC OF bj 
EXTFPNAL + INTFRNAL COSF AI 7 , 9 4 F+FAP RS PL T G S CUR IE,OOSE,THUNCERHE4C, 195 
EXTREME VALUF OISTPIBUTIUN CATA A^ALYSIS PAPL 6500 F4 RS P P $ BH99, 6?1 
F+ASC P T L S OATATRAN 2-D GFCMFTRY INPUT, RREPAPATICN, EDIT KAPL 65.;0P 4 '5 
' ' * *SC P T R S OATATRAN U T I L I T Y MODULES, 2-C £ 3-C PICTTINC KAPl 6500P 407 
F+ASG R P T 0 t P 0 0 7 , 1 ,2 PP 2-D FCW-GP CIFFUSICN DtPLFTICN BCS 6600C 275 
F + ASC PS R $ S I M F L E l , T IMl -SFARING PROGRAMMING LANCLAO.L KAFL 6 6 j , 44? 
F+ASC RS T P 5 BETTIS ENVIPCNMFNTAL PCLTINPS, SUBRCUTINF L I B . PAPL 6600A 478 
F + ASC PS T P t R tTT IS FEVIBGNMENTAL PCUTINFS, SUBBCUTINF L I E . ew 66006 47fi 
F+ASC PS P T 0 f PD07, 1 ,2 OP 3-D FFW-GP OIFFUSICN CFPLETIGN BAPL 66004 27^ 

l*Alr I. o I 'r I ?r.?.l' ^'' " ' ^ * " " ^ - ^ • ' ' ' • • F F L S I C N O E P I E T I C N PAFL 6 6 0 0 C 275 
F+ASC HS P T D S R P Q 7 , 1 , 2 OB 3 - 0 FFW-GP U I F F U S I C N P F P L E T I C N PW 55 CB 275 
F+ASC PS P T H S L I 0 N 4 , 3 - C TFRPEP4TUPF C I S T H R U T I C N PPCCPAM KAFL 6 6 0 J 299 
p t » . r c5 I I \ l - 1 " ; ' ^ ' " ' ^ ^ ' I ' J t PPOPlEM FOB VIBRATING SYSTfMS KAFL 6500 244 
F+ASC F S P T J t ASPIS, GAMMA BAY SCURCE BUILDUP FACTCF GALG EAPI 6600 4?^ 

: C PS R { P : Z T , \ \ ^ ' " ^ ^ - ' < " ' « f ' SHIELD FVAIUATIGN CODE PAP Hoi? 46? 
I . J l l r. * C U P F I T , CUPVC F I T T I N G E X P E R I M E N T A L PATA P G I N T ^ KAFL 6 6 . 43 
F+ASC PS P T R S OATATRAN U T I L I T Y " C n u L F S , 2 - 0 + 3 - C P l O T T I N f , KAPL 6 6 0 0 4 0 -
F+ASG PS P T P S nOGGY, OeSK CALCLLATGR FCPM SHEE CP ACK GE KAFL 6 6 0 0 « . 
F+ASC PS P T P t L I Z A R D , N C M I N E A R D I F F E R E N T I A L E C N S . C L H U P N KAPL 6 ^ ^ 44 

F::S^ III VT R : :s^^H?sR:^^r?c^^^rr ĵM,-- ĵ̂ ^ T? € F i r h 
rBT r---^-^--:^^"^uvr^dI r B 
'^*^'''- ^ X T P ? P A H A B , JCSHUA SYSTFM L A T T I C E P H Y S I C S N r C U L L S CP 3 6 0 lit 
F+BAL P P L T P t T S O - S R t A K F A S Y , LANGUAGE PPPCFSSCP UNO B TSO ANL 36 , 93 
F + PAL PS T P S A M O I I b F , ARGGNNF SURPOUTINF L I H R A R Y CAT F 4 M lt\ Cl 
F + PAL BS T P , F I G S , IBR2tO£??50 FPRIPAN GE APH I I S SUPRc'uT I NF 9 4 1 Un 484 
F+D4L RS T P S NETS FNV IRChMENT AL P Cn, INF s . FIB TPAN i n i u ' A C 36^ M 3 

F + PAL B S P O S PMSl . F A S ; NEUTR^^^ ROL AR" u i ^ U ^ ^ J P F ^ ^ ^ ^ ^ . T " ^ ^ ^ ^ ^ ^ l^OP 4^^ 
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F + PAL 
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F + BAL 
F + PAL 
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F + BAL 
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F+RAl 
F + FAL 
F + BAL 
F+841 
F + PAL 
E + BAl 
F + PAL 
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M 
1 
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CDMN 
RAFF 
CPAM 

0TF4 
GAMB 
GAMT 

GAZE 
BUGT 

BUG2 
CINO 
P0Q5 
AIRP 
BLGQ 
SAFE 
GSSL 
TOAD 
U3R , 
5K U 

ARC-

Hwnc 
HAMM 
P007 

SCOP 
P005 
SRIR 
KENO 
CPNT 

FSP. 
KFNd 
BEBU 
PARE 
REL 4 
RALG 
L4G. 
FMG-
OATA 
KAPL 
LASL 
MODE 
MODE 
HYMA 
DUZ? 
GAPL 
LENS 
INDX 
PAXO 
FARE 
MATU 
KENO 

4RES 
OUIG 
FAIM 
ULCF 
MOMU 
WIRE 
SHOE 
EPIT 
SOPH 
EXTF 
45SA 
AISI 
HEAT 

OPC. 
OFSR 

lUC.CASCADE. COMPCUNC NUGIFUS REACTION 
LE. 1ST FLIGHT COLLISICN PROBABILITIES MC 
, l-C ANO 2-0 MULTI-GP CIFFUSION PFCGRAM 
, 1-0 MULTI-GP DISCRETE OPOINATF FRCGRAM 
ilE5, 2-D MLLTI-CP DIFFUSION XY RZ GfCMfTRY 
RI. 2-0 MULTIGP DIFFUSION TBIANGULAP MFSH 
2. l-C MULTIGROUP CIFFUSICN SLAP, SPH, CYL 
RI. 2-0 MULTIGP DIFFUSIPN+BURNUF TPI-MfSH 
, 2-C MULTIGROUP DIFFUSION E BURNLP XY, RZ 

iFP,M0l02. PCINT DEPLETION FISSICN PPPDUCT 
, 7-C FEW-CPOUP CIFFUSICN ANP CEPLETICN 
S2A, SIMULATION CF REACTOR CYN4RICS 
IST5, CUMBINEC KINFTICS ?-0 HF4T TRANSFER 
-3D, 2-0 COMPOSITE STRUCTURE STRESS STUOY 
B M B , LEAST SQUABES PHCTCRFAK SPECTRA GCCf 
, PROCESSING OF ANALYZER GAMMA-PAY SPECTBA 
UNRESDL RESONANCE XSEC PRCBABILITY TABLES 

ER, CCRE HEATUP CCCE FOR BWB/5 ANALYSIS 
SYSTEM, SYSTEM SUPPRCGRAMS AND MCCLLES 
R-SAFF, 2-C MONTE CARLO CELL CALCULATION 
ER,IITHt.PELF. CRITICAL ANALYSIS SYSTFM 
. 1,2 OR 2-D FFW-GP OIFFUSICN DEPIFTION 
F3, SCISRS ENDF/P GRAPHIC X-SEC EVAIUATICN 
, ?-C FEW-GPCUP DIFFLSICN AND CEPLETION 
AL, FULL-TFXT STORAGE, SEARCH £ RETRIEVAL 

2, MLNTE CARLO MULTIGRCUP GBITIGALITY COCE 
FMPT-lT/022, PRESSUBE-TEMPEBATURE RESPONSF 
MONTE CARLO REACTOR AN4LYS1S CALCULATICN 
. MCNTE C4PL0 MULTIGROUP CRITICALITY COCE 
IS2. FUEL CYCLE ANALYSIS FOR FAST PEAGTURS 
T, WATER-CCCLEO GORE TRANSIENT ANALYSIS 
P4, TRANSIENT THFRMAL-HYCBAULIG ANALYSIS 
RTPH, RESOURCE ALLCCATICN PRCJFGT PLANNING 
ASStMBLER FOR FLUGC2 INSTRUCTICN SET 

N,HMC-G, MC NEUTRON. GAMMA-RAY HISTCRIES 
TRAN. MODULAR PROGRAMMING ANO OATA SYSTEM 
PLOT, KAPL CALCOMP PLOTTING RCUTINES 
IB, LOS ALAMOS SUBROUTINE LIPPApV RCUTINES 
L, MCOIFIEC BETTIS FNVIPNMNTL LIB SC0PE3.2 
1, M C D I F I F D B E T T I S E N V I R N M N T L L I B S G O P E 3 . 3 
S, H Y O R O D Y N A M I C M A S S M A T R I X G E N E R A T I O N 
, ?-C A X I S Y M M E T R I C £ P L A N E EL A S T I C - F L A S T IC 
3. INELASTIC LARGE DEFLECTION STRESS STUCY 
DtS, NUNLINEAR LEAST SQ lENS DESIGN SYSTEM 

XRAY DIFFRACTICN POWDER PATTERN INDEXING 
3, HARMONY-PDQ X-SECTION GENERATICN CODE 
0, 1-0 FAST REACTOR CESIGN £ SURVEY STUDY 
IS. 3-0 FINITE ELEMENT ELASTIC ANALYSIS 
2. MCNTE CARLO MULTIGRCUP CRITICAIITY CCDE 
TRAINT PIPE STRESS. MAXIMUM MOMENT CALC 
KIE. INFINITE MEDIUM SPECTRUM X-SECTIONS 
, l-C HULTI-GP DIFfUSION SLAB CYL SPHERE 
R. l-D MULTI-GP OIFFUSICN SLAP CYl SPHERE 
S. X-SEGTICN LIBRARY UTILITY PRCGPAR 
X, CGMPUTER-PROOUCED WIRING LISTS UHTREX 
. SHIELD WEIGHT OPTIMIZATION OCSE CALC 
HFRMCS. SPECTRUM AND X-SFCTICN CALCLIATICN 

IISTl/2/5, MULTI-GP TRANSFER COEFFICIENTS 
RMINATOR, 2-C MULTI-GP DIFFUSION FRCGRAM 
ULT, 2-0 MULTI-GP DIFFUSION DEPLETICN COOE 
TE2. PARAMETRIC SITE REQUIREMENT STUOY 
ING2. TRANSIENT STEADY-STATE HEAT TRANSFER 

OATA PREPARATION FOR 2-D DESIGN FRCGRAMS 
. OATA FILE SERVICE RCUTINES ENOF TAPES 

AI 
CRNL 
AAEC 
ANl 
GGA 
GGA 
GG4 
GGA 
GGA 
CP 
IBM 
AI 
GGA 
CRNL 
ENW 
GGA 
AI 
FI 
ANL 
AI 
CP 
ANG 
AI 
MIT 
SIA 
OP 
ANG 
CRNL 
CRNL 
ANL 
ANG 
ANC 
MLMO 
PW 
PW 
KAPL 
KAPL 
LASl 
GDC 
COG 
BAPL 
PAPL 
64PL 
LASL 
LASL 
BARL 
BW 
BARL 
RFC 
Al 
AI 
AI 
Al 
AI 
LASL 
Al 
NEC 
LLl 
CRNL 

ORNL 
AI 
AI 
LASL 
BNL 

353 
360B 
36 0 
360 
uoe 
1108 
1106 
1108 
1108 
360 
360A 
360 
uoe 
360 
HOB 
uoe 
350 
350 
360 
350 
350 
36oF 
360 
360P 

Uv/8 
360e 
350P 
360 
360 
350 
360 
360C 
36u 

1604 
1504 
65C06 
5500 
6600 B 
6500G 
5500C 
65o0 
6600 
6500 
6500 
5500 
6600 
6600 
5600 
6500 

7090 
7090 
7090 
7090 
7094 

7090 
7094 
7094 
709C 
7090 
7090 
7094 
7094 
7090 
7090 

482 
392 
103 
20 9 
222 
401 
430 
4 39 
438 
313 
336 
325 
303 
332 
457 
333 
553 
536 
522 
30 7 
277 
275 
375 
336 
507 
450 
433 
523 
450 
634 
555 
369 
533 
185 
195 
386 
496 
633 
478 
47B 
560 
503 
397 
602 
509 
425 
427 
597 
450 
109 
119 
120 
ue 
159 
315 
197 
201 
160 
155 
240 
172 
198 
234 
236 
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F + F A P " 5 ^ 

F + F A P P^ PL T B S A I L M O F , X - S F C T I C N CALC E L A S T I C SCAT RESONANCES A I 7 0 9 4 U 7 

F + F A P RS PL T B S G 4 M T E C 2 . R U L T I - G P CONSTANT CALC 0 TC 1 0 MEV PNW 7 0 9 0 185 
F + F A P RS PI T B S G R A V E , G P C U P - 4 V F B A G I N G X - S F C T I O N S P A R A R E T E B S A I 7 , 9 4 16? 
F + F A P BS PL T B S T F M P E S T 2 , THERMAL NEUTRON SPECTRUM X - S E C T I C N S A I 7 3 9 0 50 
F + F A P PS PL T P S T Y C H E 3 , MCNTE C 4 B L G S L C W I N G - C C W N D E N S I T Y CALL A I 7 , 9 4 149 
F t F A P RS PL T C S 4 I M 6 , l - C M L L T I - C P D l F F U S l C N SLAB CYL 5 F H F P E A I 7 0 9 0 ?9 
F + FAP PS PL T G S CUR I t . O O S E , T H U M D C B H E A O , E X T £ B N A L + I N T E P N A L DPSE A I 7 0 9 4 196 

F + F A P RS PI T M S E C S I L , F X P F R I R E N T A L NEUTRON CATA L I P R A P Y LLL 7 j 9 4 3 5 1 
F + F A P PSB T 4 S T U Z , U N R E S O L V E D R E G I C N RESONANCE I N T E G R A L CALC CGA 7 0 9 0 4? 
F + FAP PSB T A S ZUT , P t S d V t C P F G I O N RESONANCE I N T E G R A L CALC GGA 7 0 9 0 4 1 

F + F A P PSPP T C S D O B , 2 - D F E W - G P O I F F U S I C N BUPNUP RZ G E C M F T P Y GGA ' 0 9 0 9 E 
F + F A P RSBP T C S C 4 S C 4 D L , C L U S T E P , R A D I A T I O N CAM4GE I N P E T A L S GEG 5 3 5 4 1 9 
F + F A P PSBPL T G S C R A M , 1 - 0 ANO 2 - D M U L T I - G P D l F F U S l C N FRCGRAM U K - R 7 , 9 0 133 
F + F A P BSBPL T N S C P S , S C 4 0 2 0 P L C T S FROM S C I S P S X - S E C T I C N T A P F S WANL 7 0 9 4 239 
F + F A P P S B P l X T B S A G N - G 4 R , FAST SPECTPLM M U L T I - G P CCNSTANT GALG AGC 7 0 9 0 2 0 4 
F+GMP PS T P S GFNED E N V I R O N M E N T A L R O U T I N E S , S U B P C L T I N E L I B . NEC 5 3 5 5 1 5 

F + GMP P<: P T 0 S S Y N , 2 0 S Y N T H E S I S M U I T I G P P I F F £ I G P C E P L E T I C N NEC 6 3 5 4 9 5 
F+GMP PS P XCT P S E N 0 B U N 2 , M U L T I G R O U P C O N S T A N T S FRCM E N C F / B DATA GESV 5 3 5 5 0 1 
F+GMP PS P XCT L $ TPOWN, S P A T I A L £ C O M P O S I T I O N - D E P E N D E N T X - S E G S GESV 6 3 5 5 0 5 
F+GMP B9PP T H S T H T E , 3 - C T R A N S I E N T HFAT T P A N S F E F PRCGRAM GEG 6 3 5 346 
F+MAR BS R A S C H A D , L t C E N u R E CCEF CALC FCP ANGULAR C I S T PATA A I 7 , 9 4 2 1 5 

F+MAP PS P A S COMBCO, C C M B I N F D B-W M U L T I - L E V E L G O N V C I L T I O N PPCC 7 0 4 0 203 
F + M A P PS P T B S G A B O L , BESONANCE O V F R L A P ANC L A T T I C E E F F E C T S GGA 7 0 4 4 2 1 9 
F+MAP BS P T B S G 4 R C L , BESONANCE C V F B L A P ANC L A T T I C E E F F f C T S LFP 7 , 9 4 2 1 9 
F+MAP BS P T C S D T F 4 , l - C M L L T I - G P D I S C R E T E C R O I N A T E FRCGRAM PC 6 2 5 2 0 9 
F + M A P FS P T C S T D S N , 2 - C M U L T I G P C U P D I S C R E T E O R C I N A T E FPCGPAM LER 7 0 9 0 31? 
F+MAP PS P T 0 S C P U S , PCWtR PLANT PERFCRRANCE AND P F I C E STUCY GGA 7 0 4 4 2 2 5 
F+MAP PS P T E S 4 I P 0 S , S F A C E - I N D E P E N D E N T K I N E T I C S W / F F f C P A C K 4 1 7 0 9 4 163 
F+MAP PS P T F S T S N , SPAT I A L L Y - C E P t N D E N T REACTOR K I N E T I C S A I 7 0 9 4 3 0 9 
F + M A P RS P T H S B L 0 0 S T 5 , F O I N T - K I N F T I C S W I T H 2 - 0 H t A T TRANSFER GGA 7 0 4 4 205 
F+MAP PS P T H S T O U D F E , 2 - 0 T I M F - D E P E N O E N T HEAT C C N C U C T I C N PPCO 7 0 4 4 349 

F + MAP RS PLX T A J T B I X 1 , RESONANCE I N T E G R A L X - S E C T I O N GALC A l 7 0 9 4 2 0 6 
F+MAP PS PLX T B S L A S E P , SFEGTFUM CALC W I T H BUPNUP CYL L A T T I C E WAFD 7 0 9 4 2 4 9 
F+MAP RSBP M S U N P A C K , R E T R I E V A L FROM S C I S P S X - S F C T I C N TAPE GGA 7 u 4 4 2 0 5 

F+MAP PSPP T C S G A M B L E 4 , 2 - D R U L T I - G P C I F F U S I C N XY RZ GECMETRY CGA 7 0 4 4 2 2 2 
F + M A P PSBP T G S SATUPATEC 8 L 0 W 0 C W N 2 , BLCWDCWN A N A I Y S I S LOFT KE 7 0 9 4 2 0 0 
F + R + A RS T P S A M D L I B A E , ARGCNNE S U B R C U T I N F L I B R A R Y G A T . A - E A N l 3 5 0 5 5 2 
F + P + A RS T P S A M D L I B G Z , ARGONNE S U B R O U T I N E L I E R A R Y C A T . G - Z ANL 3 6 0 5 5 4 
F + P + A PSBP XCT W t G A U S S 6 , BATCH A N A L Y S I S OF GAMMA-RAY SPECTRA ANC 3 6 0 5 2 2 
F + S L PS P XCT P S H E R M E S . R E G I C N A L R 4 D I 0 L C G I C A L E F F E C T S 4 N A L Y S I S HECL 1 1 0 8 527 
F + S P S RSBP T N S C P O S S P L C T , S G 4 0 2 0 PLCTS FROM X - S E C T I C N T A P E S GGA 7 0 4 4 207 
FACTOR GALG BAPL 6 5 0 C F + A S C PS P T J $ A S P I S , GAMMA PAY SOURCE B U I L D U P 4 2 9 
FACTOR GALC FCR C Y L I N D R I C A L F I N S ANG 3 6 0 F 4 RSBP CT J S V I E W P I N , VIEW 559 
FACTOR S H I E L D I N G CCDE C A V I T Y GEOM GGA 1 1 0 8 F 4 RS P T J $ M U S C A T , V I E W 2 5 9 
FACTORS ORNL 3 5 0 F4 RS P T A S A T H E N 4 4 , I N E L A S T I C S C A T T E R I N G FCRM 4 1 7 
F A I L U R E MOOF BAPL 6 6 0 0 F 4 RS P P S R E L O l , R E L I A B I L I T Y FOR A S I N G L E 4 9 7 
F A I M , l - C M U L T I - G P O I F F U S I C N S l A B GYL SPHERE A I 7 0 9 0 F + F A P RS I T C S 12C 
F A I M , l - D M U L T I - G P D l F F U S l C N SLAB CYL SPHERE COC 1 5 0 4 F 6 3 RS PLX T C S 120 
F A I M O S , l - D M U L T I - G P O I F F U S I C N SLAP CYL SPHERE PHSC 3 6 0 F 4 PS P T C S 120 

FAR RS P T H S R A T H , 2 - GR 3 - D HEAT C C N O U C T I O N LUMPEC MASS LASL 7 0 9 4 2 4 2 
FAP RSBP X T C S S P E C T R A , RG C A L C U L A T I O N I R R A D I A T E D M A T E R I A L GEC 7 0 9 0 4 2 2 
F A R E O , 1 - 0 F A S T REACTOR D E S I G N £ SURVEY STUDY BW 6 5 0 0 F+GOM RS P X T C S 4 2 7 
F A R S E l A , DOSE RATE FROM SNAP S H I E L D LEAKAGE A I 7 0 9 0 F 2 RS J S 9 1 
FAST + I N T E R M E D I A T E POWER T R A N S I E N T S BAPL 6 6 0 0 F 4 RS P T H $ C H I C - K I N , 4 7 3 
FAST BREEDERS NED 5 3 5 F 4 RS R D S B A P F U . F L E L C Y C L F PARAMETERS 3 7 2 
FAST NEUTRON P O L A R I Z A T I O N E X P E R I M E N T UCND 3 5 0 H F + B A L RS P O S P M S l . 4 5 9 
FAST NEUTRON SPECTRUM X - S E C T I O N CALC A I 7 0 9 0 F 2 RS PL T B S F O R M . 5 1 
F A S T NFUTRON SPECTRUM X - S E C T I O N GALG ANL 3 6 0 0 F 6 3 PS LX T B » G A M l . 33 
FAST NEUTRON SPECTRUM X - S t C T I Q N CALC CCC 1 6 0 4 F 5 ^ RS PL T B S F O R M , 5 1 
FAST NEUTRON SPECTRUM X - S E C T I U N CALC COG 1 5 0 4 F 5 3 PS PLX T B S G A M l , 33 
F A S T NFUTRON SPECTRUM X - S E C T I O N CALC GGA 7 0 9 0 F 2 RS PLX T B S G A M l , 33 
F A S T NEUTRON SPECTRUM X - S E C T I O N CALC OSUC 3 7 0 F 4 RS P L X C T B S F O R M , 5 1 
F A S T REACTCR CORE A C C I D E N T A N A L Y S I S NED 6 3 5 F 4 B« P T G * F R E A O M l , 4 7 9 
FAST REACTOR C E S I G N £ SURVEY STUCY BW 6 6 0 0 F+COM RS P X T D $ F A R E D , l - D 4 2 7 
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FAST F I R E 

FAST REACTOR EXGURSICN C A I C L L A T I C N S NEC 2 0 0 0 F4 RS P T E S F O R E , 1 7 4 
FAST REACTOR EXCURSION C A I C L L A T I C N S ANL 3 6 0 F4 RS P X T F S F 0 R E 2 . 1 7 4 
FAST RfACTPR EXCURSION C A L C I L A T I C E S NEC 5 3 5 F4 RS P X T F S F 0 R E 2 , 1 7 4 
F4ST REACTOR FUFL BURNUP £ MANAGEMENT NEO 6 3 5 F4 RS P T D S FUMBLE. 4 8 0 
FAST RfACTDR FUEL ELEMENT BEHAVICR A M 3 6 C F4 RS P T I S L I F E l . 4 6 0 
FAST RFACTCP POWEP ANO FLOW TRANSIENTS ANL 3 6 0 F4 RS P T F S S A S I A , 4 0 0 
FAST BEACTOB POWFP ANO FLCW TRANSIENTS ANL 6 5 C J F4 PS P T F S 5 4 S 1 A , 4 C 0 
FAST RFACTDR X - S F C CALC BNW 1 1 0 8 F4 RS P T B S F C C 4 , FUNPAMFNTAL MOPE 3 0 6 
EAST REACTORS A M 3 5 0 F+EAL RSBPL CT C S R E B U S 2 , F L E l CYCLE A N A L Y S I S FOR 5 3 4 
FAST SPFCTP4 GAIC ANC 3 6 0 F4 RS PLXCT R S PHROG, R L I T I - G f C0NST4NT E 5 2 0 
FAST SPECTRUM M U L T I - G P CONSTANT GALC AGC 7 0 9 0 F+FAP RSPPLX T E S AGN-GAM, 2 0 4 
FAST THFRM4L SPFCTRA GCA U - 8 F4 RS PLX T B S GGG4, M L L T I - G P X - S E C T I C N S 2 9 8 
FAST THERMAL SPECTRA GGA 5 6 0 0 F 4 RS L T E S GGG4, R L L T I - G P X - S t C T l O N S 7'>» 
F4ST X - S E C T I O N GENERATICN PNW 1 1 0 8 F4 RS R X T E S I P X , 1 - 0 P I F F U S I C N 3 7 4 
FATIGUE KAPL 6 6 . } F4 RS I S SCPSPB, PRESSURE VESSEL STRESS ANf 3 9 1 
FAU. RADIP FREOUFNGY M4NAGEMfNT SYSTEM A lOC 3 5 0 COBOL RS P M S AEC-ALC 5 8 7 
FAULT TRPt F V A L U A T I O N GCUES ANC 3 6 0 F4 PSBP CT G S R R F P . K l T T , SYSTEM 5 2 8 
FAULT T F E t E V A I L A T I C N C C D t S ANC H O P F4 PS P T G S R R E P . K I T T . SYSTEM 5 2 f 
FGC4, f l lNPAMENTAL MODE FAST REACTOR X - S E C CALC ENW U O R F4 RS P T E S 3 0 6 
FEEDBACK BAPl 6 6 i , F4 PS P T F S N U W I G . 1 - 0 2 -GP K I N E T I C S TfMPFRATURE 3 7 1 
FEfOHAGK ^4RL 5 6 0 C F4 RS P T E S T W I G l . 2 - 0 2 -GF t F A c t - T l M f C I F F U S I O N 33P 
FEfOBACK BNL 5 6 0 0 F 4 RS R T E S NOAH, 1 -P ONE-GF S P A G E - T I R f D I F F U S I O N 4 0 5 
FEEDRACK GG4 1 1 0 8 F4 RS P T F S G 4 K I T , I - D MULTIGP K l N t l l G S W I I H TEMP 3 7 0 
FEVFR, 1 - 0 FEW-GP O I F F U S I C N D E P L E T I O N PROG04M GGA 7 0 9 3 F2 PSE T C S 117 
FEVER7, 1 - 0 MULTIGBOUP D I F F L S I O N AND O E P L F T I C N GGA I I C 8 f 4 PS P T C S 31P 
FEW-GP C I F F U S I O N PURNUP RZ GEOMETRY GGA 7 0 9 0 F+FAP RSEF T L S COB, 2-C 9 0 
FEW-GP D I F F U S I O N CALC H E X - Z MESH GGA 1 1 0 9 F4 BS P T C S GATT. 3 - C 3 8 0 
EEW-GP C I F F U S I O N r t P l f T I C N ANC 3 5 ) F F+B4L PS P XCT C S P D C 7 , 1 , 2 CR 3 - 0 2 7 5 
FFW-GP P I F F U S I D N C F P L F T I O N BAPL 6 5 0 0 4 F+ASC PS P T C S P P C 7 , 1 , 2 CP 3 - C 2 7 5 
FEW-GP D I F F U S I O N O E P I F T I U N PAPL 5 6 0 0 C F+ASC RS P T C S P D C 7 , 1 , 2 OR 3 - C 2 7 5 
FEW-GP P I F F U S I U N D F P L E T I C N BCS 5 5 J J D F+ASC P B T C S P D C 7 , 1 , 2 OR 3 - C 2 7 5 
FEW-GP C I F F U S I O N D E P L f T I O N BW 5 5 0 0 B F+ASC PS P T C S P D e 7 , 1 , 2 CR 3 - 0 2 7 5 
FEW-GP C I E F U S I O N O E P L F T I O N GGA 7 0 4 4 P4 RS P T D S R F L C A C - f E V E R , 1 - 0 2 2 1 
FfW-GR D I F F U S I I N C F P L F T I C N PROGRAM ANC 3 5 0 F4 RSBF GT C S DWARF, l - C 5 7 9 
FEW-GP C I F F U S i n N P E P L F T I C N FRCGRAM GGA 7 0 9 0 F2 RSB T P S F E V E R , l - D 1 1 7 
FEW-GP P I F F U S T i l N C E S I G N SYSTEM AI 3 6 0 F4 RSBP T K S T H R f C F S , l - C 2 7 3 
Ffw-GP C l f F U S I D N PPWFP O IST SFABGH GGA 7 0 4 4 F4 BS P T C S G A S P 2 . 1 - 0 2 2 0 
FfW-GP C I F F U S I O N SLAP CYLINCEP SFHFRF 41 709. . F2 #5 R T C S FOG. l - D 2 6 
FFw-GP C I F F U S I O N SL4P CYLINDER SPHERE BC 5 2 5 F4 RS T C S FOG. l - C 28 
FEW-GP C I F F U S I P N SL4B G Y L I N C E H SPHERE CDC 1 5 0 4 F 6 3 PS P T C S FOG, 1 - 0 2 8 
FEW-GP C I F F U S I O N TEMP CCEF CALC GGA 7 0 4 4 F4 BS P T C S T F R C C , l - D 2 2 5 
FFw-GP C ISCPFTE P R O I N A T F S SLAB CFCMETRY RAPL 6 6 0 3 F4 OS P I G S B E 2 1 , 3 9 8 
FEW-GP EEX O.FCM D I F F U S I O N C F F L E T I C N GGA 1 1 0 8 F4 BS P T D S G 4 L G F , 2 - P 3 3 9 
FFW-GP SN A P P R O X I R A T I P N CYL INDER PPCO 7 C 4 0 F4 RS P T C S T O P I C , 1 -P 148 
FEW-GP SN APPPnx I M A T I )N CYL INOER POCO 7 0 9 0 F2 RS P T C S T O P I C , 1 -P 1 4 8 
FEW-GR SN OCUHLF SN APPROX SLAB GEOM PPCO 7 j 9 y F2 RS P G S M I S T , l - C 5 0 
FFW-GP S4 A P P R O X I M A T I O N RZ GEOMETRY L L l 7 0 9 F2 RS C S F I R N , 2 -C 7 
EEW-GRfiUP O I F F U S I C N ANO D t P L E T I C N IBM 260A F + BAL RS P T D S P C 0 5 , 2 - C 3 3 5 
FEW-GROUP O I F F U S I C N ANO C F P L F T I C N M I T 3 5 0 E F+BAL RSPP T C S P C Q 5 , 2 - C 3 3 5 
FEW-GROUP P I F F U S I C N SLAR CYL INDER COC 1 6 0 4 F 6 3 RS P T C S 20GRANP, 2 - C 4 0 
f tW-GRPUP P I F F U S I C N SL4B G Y I I N C E R CBNL 7i ioC F2 RS P T C S 2 . G R A N C , 2 - C 4 L 
FfW-GBOUP S P A C E - T I M E K I N t T I C S BGL 5 4 0 0 F4 RS P T E S A C f P , IC AND 2C 4 9 4 
FFEARS, LAPLACE C C L i T U N I S C T R O P I C O I F L F C T R I C S SL4 6 6 0 0 F4 RS P V S 5 7 7 
f l G B O , LWBR FUEL S W E I L I N G TEMPFBATUBE STUPY BAPL 56CC f 4 RS P T H S 2 7 2 
F I G S , I P M 3 5 C E 2 2 5 0 FORTRAN GRAPHICS SUBROUTINES A l 3 5 0 F+BAL RS T P S 4 8 4 
F ILF SERVICE P D U T I N E S C K O F TAPFS BNL 7 0 9 0 F+FAP RS R T M S C F S R , OATA 2 3 6 
FINDING ROCTS OF A P C I Y N U M I A L KAPL 6 6 3 . ) F4 RS P P S R C P E , 4 4 4 
F INE-GP CONSTANTS G f N f P A T I t N CRNL 3 6 3 F4 RS P T P $ SUREPTCG, ENOF/B 4 3 1 
F I N E L , F I N I T E - E L E M E N T STUCY 2 , 3 - C STRUCTURES KAPL 5 6 . . f 4 PS P X I S 4 0 4 
F I M T F FLFMFNT E L 4 S T I C A N A L Y S I S BAPl 6 6 C 0 F + CCM RS P X T 1 S MATUS, 3 - 0 5 9 7 
F I M T E - F L E M f N T GESV 5 3 5 F4 RS P CT I S B F H A V E 2 . C X I C E FUEL REFFCRMANCE 56F 
F I M T F - F I F M F N T STUCY 2 . 3 - L ! STRUCTURES KAPL 6 6 ; , F4 PS P X I S F I N E L . 4 0 4 
FINS SNAP GEOM AT 7 0 9 0 E2 RS J S S C 4 R F 2 , SCATTER FFCM PACIATCP l l O 
F IR f 1 - f. 2 - ' E L L A N A L Y S I S A I 3 6 0 F4 RS P T U S S C f I R E 2 , SODIUM POOL 5 5 9 
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F I R E 5 F M C - N , E M C - G 

E 1 R E 5 , l - D A G E - D I F F U S I O N SLAB C Y L I N D E R SPHERE AEB 3 5 0 F 4 RS I T G S 9 

F I R N , ? - D F E W - G P 5 4 A P P P O X I M A T I C N RZ GEOMFTRY L L L 7 0 9 f 2 RS C S 7 
F I S S I L E N U C L I D E OATA BAPL 6 5 j j F 4 RS P T P S O A F T l , L E A S T S O U A P F S F I T 3 2 7 

F I S S I L E N U C L I D E X - S E C T I C N E V A L U A T I O N ORNL 7 0 9 0 F 4 P S P P A S M U F F L E , 323 

F I S S I O N PRODUCT PAPL 5 5 0 0 F 4 RS P D S C I N O E P , M O 1 0 2 , P O I N T O t P L E T I O N 313 

F I S S I C N PRODUCT CP 3 5 0 F + B A L PS P T P S C I N O F R , M O 1 C 2 , P C I N T D E P L E T I O N 313 

F I S S I O N PRODUCT A C T I V I T Y D I S T STUPY GGA 7 0 4 4 F 4 RS F C S P A D 2 , HTGR 2 3 1 

F I S S I O N PRODUCT FUFL MOOEL ANC 3 6 j F 4 BSPP GT I J F P F M . S T E A C Y - S T A T E 584 

F I S S I O N PRODUCT RELEASE A N A L Y S I S BCL 5 4 0 0 F 4 RS P G S F R C R L 2 , LOCA 500 
F I S S I O N PRODUCT RELEASE GGA 1 1 0 8 F4 RS P D S F R E V A P 5 , HTGR M F T A L L I C 301 

F I T F I S S I L E N U C L I P E DATA BAPL 6 5 . : F 4 RS P T P S C A f T l , L E A S T SOUARES 327 

F I T SUM OF E X P O N E N T I A L S M I T 7 0 9 0 F2 PS P P S F R A N T I C , L E A S T SCUABES 3 2 4 
F I T T I N G LASL 7 0 ° 4 F 4 RS T P S LASL L E A S T S Q U A R E S , GENERAL CURVE 62 

F I T T I N G BAPL 5 6 C 0 F 4 RS P T P S M 0 6 6 1 , M 0 5 5 7 , M C 6 2 6 , P C L Y N O M I A L CURVE 4 1 1 
F I T T I N G KAPL 6 6 0 0 F 4 PS P A S C L E M , ANGULAR D I S T R I B U T I O N LEGENDRE 531 

F I T T I N G F X P F P I M E N T A L DATA P C I N T S KAPL 6 6 J 1 . F + A S C RS P T P S C U R F I T , CURVE 43 
F L A C , S T E A D Y - S T A T E FLOW, R R t S S U R E D I S T R I B U T I O N GG4 1 1 0 8 F 5 PS P H S 395 

F L A N G E l , S C A T T E R I N G LAW X - S E C T I C N C A L C U L A T I C N GGA 1 1 0 8 F 5 PS P A S 2 4 7 
F L A N G E ? ( 7 1 - U , F N P F / B THERMAL S C A T T E R I N G CATA OP 3 6 0 E F 4 RS P XCT A S 356 

F L A R E , 3 - D R E A C T I V I T Y AND PCWFR C I S T R I B U T I C N GDC 3 6 0 0 F 5 3 PSPP T C S 157 
F L A R E , 3 - D R E A C T I V I T Y AND ROWER C I S T R I B U T I C N WS5 3 6 , F 4 RS P GT C S 157 

F L A R E . 3 - D R E A C T I V I T Y AND PCWER C I S T R I B U T I C N NED 6 3 5 F 4 PS P T C S 157 

F L 4 S H 3 . L C S S - C F - C O O L A N T A C C I C E N T A N A L Y S I S BAPL 6 6 0 0 F4 PS P T G S 2 9 5 
F L A S H 4 , F U L L Y - I M P L I C I T T R A N S I E N T S I M U L A T I C N BAPL 6 6 , 0 f 4 RS P T G S 
F L A S H 4 , F U L L Y - I M P L I C I T T R A N S I E N T S I M U L A T I C N M A - G 3 5 0 f 4 PSEP GT G S 
F I A T , R f S C N A N C E A P S O B P T I O N , CFLL ANL 3 6 0 0 F 3 6 PSBP X T 8 S B A B E L C W L I B 
F L I G H T G C L L I S I O N P R O B A B I L I T I E S RG CBNL 3 5 0 8 F + B A L BS R T B S R A F F L E , 1ST 
FLOCO PS P B S M G S , MONTE CARLC NEUTRCN P E N E T R A T I O N STLOY LASL 7 0 9 0 

FLOCO SS P B S Z C T , G R C U P - C C L L A P S I N G CF M U L T I - G P X - S E C T I O N S LASL 7 ' 9 ; 113 
FLCCO RSHP C S 2 D X Y , 2 - 0 M U L T I - G P SN A P P P C X I MAT I C N XY CECM AGC 7 0 9 0 18 
FLOCO PSPP T C S G E - H A R U - S 1 3 , l - C M U L T I - G P OCUBLF SN ARPPPX BNW 7 0 9 0 75 

F L 0 C a 2 I N S T R U C T I O N SFT PW 1 6 0 4 F + CCR RS P T P S L A G , ASSEMBLER FOF 1''6 
F L 0 T 1 , M 0 2 1 9 , PWR FLCW T R A N S I E N T A N A L Y S I S BAPL 6 6 0 0 F 4 PS P T H $ 331 

FLOW 4 1 7 0 9 4 F? RS P H S F L O W - M O D E L , MULT I - G H 4 N N F L 2 - C 2 - P H A S E 246 

FLOW MSS 3 6 0 F 4 R S P H $ F L C W - M C O f L , M ^ L T 1 - G F A N N E L 2 - D 2 - P H A S F 246 
FLOW E TEMPERATURE O I S T . CPNL 3 6 0 F 4 PS P T H S C F R l B L t , PCC BUNDLE 62= 
FLOW AND HFAT TRANSFER A I 7 j 9 4 F 2 RS P T G S T P A N S - F U G U E 1 , T R A N S I E N T 256 
FLOW D I S T . I N GYL C Q D I A N T I N L E T PLFNUM OP 3 5 0 F4 P •; P H S P L F N U M , 586 
FLOW O I S T P I B U T I O N K4PL 6 6 0 C F 4 RS P T H S H A F M A T , SYSTEM S T t A O Y - S T A T t 616 
FLOW E X P E R I M E N T A N A L Y S I S AGC 7 0 9 0 F2 PS P C S GPCIC^C, M L - 1 F L U I C 
FLCW I N LMFBR ROD BUNDLE N t U 6 2 5 F4 RS P T H « V E L V E T 2 , T U P H U L F N T 
FLOW STEAM GGA 1 1 ^ 8 F4 PS P T H S D Y N A M , C Y N A M C A N A L Y S I S B C I L I N G 
FLOW STUDY S T E 4 M - W 4 T F R M I X KAPL 6 6 3 3 F 4 RS P H S R A P P , H I G H - V E L O G I T Y 
FLOW T R A N S I E N T A N A L Y S I S BAPL 5 5 0 0 F 4 BS P T H S F L C T l , M 0 2 1 9 , PWR 

FLOW T R A N S I E N T S ANL 3 6 . F 4 RS P T F $ S 4 S 1 A , FAST PEACTCP PCWFR ANC 4 0 0 
FLOW T R A N S I E N T S ANL 6 5 0 j F 4 PS P T F S S A S I A , F A S T PEACTGO PCWFR ANC 4 0 0 

F L O W - M O D E L , MULT I - C H A N N F L 2 - C 2 - P H A S E FLCW A l 7.^94 F 2 RS P H S 246 
F L O W - M O D E L , M L L T I - G H A N N E L 2 - 0 2 - P H A S E FLOW MSS 3 6 0 F4 PS P H S 2 4 5 

F L O W , PRESSURE D I S T R I B U T I I N GGA 1 1 0 8 F 5 PS o H S F L A C , S T E A D Y - S T A T F 3 9 5 

F L U C T U A T I O N E X P E R I M E N T A N A L Y S I S PAPL 5 6 . j F « P^ p ' T 0 S J I T F R 3 9 4 

F L U C T U A T I O N E X P F R I M F N T A N A L Y S I S B A P l 6 6 0 0 F 4 RS P T C S R E C U X , RFAGTOP 4 2 5 
F L U I D FLOW EXPEP IMFNT A N A L Y S I S AGC 7 0 9 0 F 2 RS R 0 « G R O C 9 0 . M L - 1 154 

F L U X D I S T I N M U L T I - P I N FUEL t L E R E N T AGC 7 C 9 0 F 2 RS P R S BOUNCE 2 3 7 

l U X F T s ' r r ^ . ul""' . ! ' ' "' ' * ' ° ' ' ' - " - " T L R E A T I C N TCC CP 2 D X ; i 9 9 
FLUX SETS GESV H6 , . F 4 PS P CT G S T R I A L . 3 - D R E A C T I O N R A T E S FFOM 2 - C SS-^ 
F L U X S Y N T H E S I S PROGRAM CYL FW 1 5 0 4 F 5 3 RS T G S 2 0 X Y L . 3 - C M U L T I - G F 192 
F L U X - O n s i M E T F R A C T I V I T Y R E L A T I O N GEC 6 2 5 F4 BSBP P S C O S , N U RON 423 
F L U X - W f l G H T I N G OF C T F 4 GRUSS S E C T I C N S LASL 5 6 . 1 FA RS R N S L A R C A ' 40= 

F L U X T s F G r ' i l - r r ' Z ^Inl c * " ' '^ " ' * I S C S E A R C H , I S C T C P E P P C O U C T I P N 32? 
E , u x ; < : ^ » c ? ^ ^ i ' " ^ ' " "^ " • ^ » I S C S E A R C H . I S C T C P E P R C O U G T I C N 322 

F L C G Mr f , F M T D n r r - ^ 1 . .^ " " * " ' • • ' • ^"^ " t S T U R P A T I C N COCE U S I N G D T F 4 4 5 5 
F M C - G , MC N F U T B P N , G A M ^ A - P A Y H I S T C B I E S PW 1 5 0 4 F+GDP BS P X T P t F M C - N 195 
F M C - N , MONTE C 4 B I C CALC NFUTRON F I S T O R I F S GGA 7 . 4 4 f 4 PS P T R , 95 
F M C - N . F M C - G , RC N C U T B I N , G A F N A - R A Y F I S T U B I E S PW U C 4 F + C C P PS P X I C I 195 

448 
44 f 
281 
392 
202 

154 
458 
440 
382 
331 



FOG FUEL 

FOG c o o t s AI 7 0 9 0 F2 BS C S PERT, 1-0 REFTUPEATION FCR AIM ANC 
FOG c o o t s BHSC 360 F4 RS P C S P f R T , 1-0 RE P TUP EAT ICIN FCR AIM AND 
FOG COOES CPC 1634 F63 BS C S PEBT, 1-0 FERTURfATICN FCR AIM ANC 
FOG. l -D FEW-CP OIFFUSICN SLAB CYLINDER SPHERE 41 7 . 9 3 F2 PS P T C S 
FOG. l-C FFw-CP D I F F L S I C N SLAB CYl INOEB SPHERE BC 625 f 4 PS T C S 
FOG. l - I FEW-CD OIFFUSICf l SLAB CYLINOEO SPHERE CDC 1504 F63 RS P T C S 
fURF. FAST REACTOF EXCURSION C41CUL4TICNS NED 20C0 F4 RS P T E S 
F0RE2, FAST RFACTPR EXCUPSICN CALCULATIDNS ANL 360 F4 RS P X T F S 
fOBE2. FAST REACTCR EXGURSICN CALCULATICNS NED 535 F4 PS P X T F I 
FORM WAPC 7 6 0 0 F4 RS R T P S FTUT3, ENOF/B V3 OATA TC THERMAL LIBRARY 
FOP" FACTORS ORNL 3 6 0 F4 PS P T A S ATHFNA4, INELASTIC SCATTEPING 
FOBM OB THPFOES LI?BAPY U T I L I T Y BCUTINE AI 36J F4 RSB L T M S C L I P , 
FORM SHEET OP PACKAGF KAPL 6 5 0 0 F+ASC RS P T P S CDGGY, DESK CALGULATCR 
fOPM, FAST NFUTB3N SPECTRUM X-SECTICN CALC AI 7090 F2 RS PL T B S 
FORM, FAST NEUTBON SPECTBUM X-SFCTICN C4LG CDC 1604 F63 RS PL T B S 
FORM, FAST NFUTPON SPECTRUM X - S f C T I C N C4LG CSUC ' 7 0 F4 PS PLXCT B S 
FORMAT TC MUFT FDPMAT X-SECTIONS WAPO 5 6 j , F4 RS P T B S ETUMI , tNDF/B 
FORMAT WAPC 6 6 0 0 F4 RS FL T P S ETOGl , FNDF/B TC MUFT, GAM, ANISN X-SEC 
FORMAT WAPD 7630 F4 RS P T E S 6TCG2, ENOF/B TC MUFT, GAM, ANISN X-SEC 
FORMAT X - S E C T I I N S WAPD 6 5 . j F4 RS P T B S ETCMl, ENDf/B FORMAT TC MUFT 
FDRSIM, SCLN CF SYSTFM CF ORDINARY CIFF ECNS CRNL 6500 F4 RS P P S 
FORTRAN DYNAMIC STCPAGF ALLOC CPNL 350 BAL+F RS P CT P S GETCCR,FRFGCB, 
FORTRAN GRAPHICS SUBPOUTINES Al 350 F+RAL RS T P $ F I G S , ieM360C2250 
FORTRAN TOG, ?-D MLLTI -GP SN APPPOXIMATICN BZ PW 16C4 F63 BS P T C S 
FDBTBAN U T I I I T I F S ANC 360 F+BAL BS T P S NBTS ENVIRONMENTAL RCUTINES. 
FPFM, STEADY-STATE F I S S I O N FRODLCT FUFL MOCtL ANG 360 F4 RSBP GT I S 
FRANTK, LEAST SOUARES F I T SUM CF EXPONENTIALS MIT 7090 F2 RS R P S 
FRCRL2. LOCA F I S S I C N PRODUCT RELEASE ANALYSIS BCL 64i,0 f 4 R S P G S 
FPEADMI, FAST REACTOR CORE ACCICFNT ANALYSIS NFO 635 f 4 BS P T G S 
FRtCCB, ECPTPAN DYNAMIC STCBAGt ALLCC ORNL 350 BAL+F R5 R GT R S GETCPR, 
FREE-FOBMAT CABC INPUT PKOCfSSOR LASL 360 F4 RS P L S GENRO, 
FREE-FORMAT CARD INPUT PPDCfcSSUR LASL 6600 F4 BS P L S GENRO, 
FREQUENCY MANAGEMFNT SYSTfM ALOC , 3 6 3 CCBCL RS P M S AEG-ALG FAL, RADIO 
FREVAP5, HTGR METALLIC F I S S I C N PROCUCT RELEASE GGA UOB f 4 RS P O S 
FSDP3, PCINTWISE XSEGS. FRCM B-W PARAMETERS GGA U O E F5 RS P CT 4 S 
FTN RS P T I S C H I L E S , LINEAR ELASTIC SINGULARITY MOCtL ING SLA 6600 
FTN PS P T P S SFTS, SET ECLATICN TRANSFORMATION SYSTEM SLA 6600P 
FUEL BURNUP £ MANAGEMENT NEC 635 F4 RS P T O * FUMBLE. FAST REACTOR 
FUFL CYCLE ANALYSIS FDR FAST REACTORS ANL 36C F+BAl FSERL GT C S PEBUS2, 
FUEL CYCLF ANALYSIS PARTIAL REFUEL GGA 7044 F4 RS P T C S GARGOYLE. 
FUEL CYCLF ANAIYSIS W/REFUEI INC GGA 7344 F4 RS P T D S REVISFC-GAD, 
FUEL CYCLF C4LCULATIDN GGA 1108 F4 S T C S CAFFf . ECUILIBPIUM 
FUEL CYCLE COST ANAIYSIS AI 7090 F2 RS P C S A I M F I R E . URANIUM 
FUEL CYCLF COST AND ECONOMICS CWE 350 F4 RS P T C S CINCAS, NUCLEAB 
FUEL CYCLE COST ANC ECONUMICS WAPD 6 6 0 0 F4 RS P T C S C I N C 4 S , NUCLEAR 
FUEL CYCLF COST CALCULATICN GGA U O B F4 RS P T C S PWCOST, REACTOR 
FUEL CYCLF COSTS PERFORMANCt DATA ANL 360 F4 RS P C S NPRFGGP, 
FUEL CYCLE COSTS PERFORMANCE DATA UEC 5600 F4 RS P C S NPRFCCP, 
FUEL CYCLE COSTS PERFORMANCE STUDY GGA 7044 F4 RS P C S WAMPUM, 
FUEL CYCLE COSTS PERFORMANCE STUDY UEC 6 6 0 0 F4 PS P O S WAMPUM, 
FUEL CYCLE ECONOMICS UICS 360 F4 RS P CT D S GEM, ANALYSIS CF NUCLEAR 
FUEL CYCLE PARAMETERS FAST PPEECERS NFC 635 F4 RS P O S RAPFU, 
FUEL ELEMENT BAPL 5 5 0 0 F4 RS T I S CYGR02, STRESS ANALYSIS CYl 
FUEL ELEMENT AGC 7o9U F2 RS P B S BOUNCE, FLUX DIST IN M U L T I - P I N 
FUEL ELEMENT ANAIYSIS EARL 6 6 0 0 F4 RS P T H S GLUBl . WATER-LOGGEC 
FUEL ELEMENT BEHAVIOR ANL 360 F4 RS P T I S L I F E l . FAST REACTOR 
FUEL ELEMFNT HEAT TRANSFER GALC ANC 360 F4 RSEP XCT H S MCXY, BWR 
FUEL ELEMENT HEAT TRANSFER CALC ANC H O P F4 RS P T H S MCXY, BWR 
FUEL ELEMENT L IFET IME ANALYSIS ANL 363Li F36 PSPP I S SWELL2. 
FUEL ELEMENT STRESS ANALYSIS STUOY GGA 7044 F4 RS P T G S ELBOW. 
FUEL ELEMENTS AEP 3 6 0 F4 PS P P S WELWING. MATERIAL EUCKLING CYL 
FUEL MODEL ANC 350 F4 RSBP GT I S FPFM, STEADY-STATE F I S S I C N PRODUCT 
FUEL PELLET TEMPERATURE C DEFOPMATICN BAPL 5 6 0 0 F4 RS P T I S PELEN, 
FUEL PERFORMANCE F INITE-ELEMENT GESV 635 F4 RS P CT I t BtHAVE2, OXIOt 
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FUFL 
F2 

FUEL P I N GAP CONDUCTANCE CALC BNW 1 1 0 " F 4 RS P T F S G A R L C N - T H F R M A L I , 6 L f 

FUEL ROD C L 4 0 S T R A I N £ P E L L C T C R A C K I N G BAPL 5 6 0 0 F 4 PS P I S S T R I P E , 5 7 0 
F U F L ROD STRESS £ D t F O R M A T I C N P A R I 6 6 . . F4 RS P T I S C Y G R j 3 , C X I C t 4 4 9 
FUEL R')P STRESS E C F F O P M A T I C N TVA 3 6 J F 4 OS P T I S C Y G R 3 ? , C X I O E 44<-
FUEL ROD THFRMAL F F S P 1 N 5 E LCCA ANC 3 6 ! F 4 PSPP X T C S T F E T A I - B , 51? 
FUEL S W E L L I N G E G4S PE-LFASt S 1 ^ 0 L t T I O N BAPL 6 6 0 0 F 4 RS P T I S B U b l l . 4 6 f 
FUEL S W F L L I N ' - . TEMPFRATUPE STLOY E i P L 6 6 3 3 F 4 OS P T H t H G R C , LWBP 27? 
F U t L T F R F E R A I U R E GOCF GGA 7 , 4 4 F 4 FS I S C O P E , COPE G C N F I C U B A T I C N ?33 
FUFL TUBE BUMOLES L A S l 7 0 9 4 F2 RSBP H S A X F L U , HEAT T R A N S F E R MCLTEN I B ? 
FUEL TUPE BU- 'OLES LASL 7 0 9 4 F 2 BSBP H S A X T H R R . FEAT TRANSEER S O L I D I P ? 
F U G I T , D Y N A M I C RESPCNSE DF F L A S T I C S T R U C T U R E S B 4 P L 6 6 C 0 F 4 PS P T i t 5 3 7 
F U G U F , S T E A 0 Y - S T 4 T F T E M P F R A T L R E V C I C F B 4 C T I C N A I 7 0 9 0 F ? BS I S 40 
F U L L - T F X T S T P P A G E . S F A P C H E B F T R I E V A L SLA H O P F + P A l PSRP T M S S P I R A L , 5 : 7 
F U L L Y - I M P L I C I T T R A N S I E N T S I M U L A T I C N BAPL 6 5 0 C F 4 FS P T G S f L A S H 4 , 4 4 8 
F U L L Y - I M P L I C n T R A N S I E N T S I M U L A T I C N MA-G 3 6 0 F 4 PSEP CT C S F L 4 S H 4 , 4 4 8 
F U M R L F . FAST PEACTCP FUFL BLFNUP C MANAGFMFNT NEP 6 2 5 F 4 PS P T C S 4 8 0 
FUNDAMFNTAL MOOF FAST RFAOTCH X - S E C CALC PNW U 3 R F 4 FS P T B S F C C 4 , 3 J t 
F U N P A C K , S P F C I A L F U N C T I C N R C U T I N E S - E I , K , E ANL 5 6 0 F4 RS P X T P $ 6 1 
F U N P A C K , S P E C I A I F U N C T I C N B COT I NE S - E I , K , F ANL U O B f 5 RS P X T P t 6 1 0 
F U N P A C K , S P E C I A L F L N G T I P M ROUT I N E S - E I , K , E ANL 6 6 0 0 f 4 RS P X T P S 6 1 0 
F U S I O N PEACTOP STUCY ANL 3 6 j F 4 RS R X S T C K R I N A / T C K M I N A ? , TCKAMAK 5 6 1 
F2 RS A S L Y N N f , WGCOS-SAXCN P O T E N T I A L SHAPE C 4 L G L L 4 T I L N CRNL 7 0 9 3 3B1 
F2 PS B t DANCOFF J P , MCOtPATOR SPACE GHCPC D I S T FUNCT AEG 7 0 9 0 150 
F? RS fit S4 CYL C E I L G C P t . l - C 1 - G P S4 A P P P C X I R A T I C N " I 7 0 9 , 53 
F 2 OS G S F I R N , 2 - n F E W - G P S4 A P P P C X I MAT I C N RZ G t C M E T P Y L L L 7 0 9 7 
F2 PS C t P E R T , l - C P E B T L F B A T I L N FOB A I M AND FCG GCPES 4 1 7 0 9 0 30 
F 2 PS t S 4 I P E K 3 , S P A O F - I N C E R F N O F N T K I N F T I C S W / F F E O B A C K A I T Q S O 1 2 1 
F2 "S E $ S N A P K I N 5 / 5 A , 1 - P E G I C N K I N E T I C S SNAP G E C N E T P Y A I 7 0 9 0 122 
F 2 BS I S C R O C K , SPACE PCWFR PLANT C E S I G N O P T I M I Z A T I O N A l 7119, 112 
F2 PS I S F U G U L , S T E A C Y - S T A T E T E M F E P A T L P E V C I C F R A C T I O N A I 7 J 9 0 46 
F 2 PS I $ S H O C K . S F A C L PCWER PLANT C F S I G N C P T I M I Z A T I U N 4 1 7 0 9 0 114 
F2 RS J t F A P S F I A , COSF RATE FPCM SNAP S H I E I O LEAKAGE A I T o g o 9 1 
F 2 PS J $ M O P T I M L R . DOSf RATF C A L C U L A T I C N SNAP GFCMETPY 4 1 7 0 9 0 14? 
F? PS J S S C A R F 2 , SCATTER FROM R A C I A T C B F I N S SNAP GEOM A I 7 . 9 L U . 
F 2 RS J S S C A R l , SCATTER FROM A P I N G SNAP GFORETBY A I ^ 0 9 0 L U 
F? RS N $ WED, W-OSN OUTPUT TAPE E C I T P E A C T I C N PATFS UK-W 7 0 9 0 133 
F? RS T A S S U M M I T , C R Y S T A L L I N E S C A T T E R I N G KERNEL CALC GGA 7 0 9 . 56 
F2 RS L T C S S I Z Z L E , 1 - 0 M U L T I G R O U P C I F F L S I C N D E F L E T I C N A I 7 0 9 0 56 
F? PS P A S O O P I E , RESOLVED RESONANCE X - S F C T I C N CALC NEC 2 0 0 0 1 7 7 
F2 PS P 4 S F X T , X - S E C T I C N S FRCM B-W RESONANCE F A F A R E T E R S WANL 7 0 9 4 23? 
F2 PS P A S R A P T U R E , RESONANCE I N T E G R A L X - S E C T I C N CALC NEC 2 0 0 0 176 
F2 RS P B S B A M , S4 CYL C E L L CODE ANC TFMPEST C C M B I N A T I O N A l 7 ( . 9 L 1C6 
F 2 PS P b S B O U N C E , FLUX C I S T I N M U L T I - P I N FUEL E L F R F N T AGC 7 0 9 0 2 3 7 

F 2 PS P E S S A I L . 1 - 0 1 - G P SN APPROX I MAT I C N SLAE GFCMETPY A I 7 0 9 0 52 
F 2 RS R B S S P A R T A , SPAT I A L L Y - 4 V E R 4 G F 0 DCPPLER E F F E C T S NFC 2 0 0 0 176 
F2 RS P C $ M I S T , 1 - 0 F E W - G P SN CCUELE SN APPROX SLAB GEOM PPCO 7 0 9 0 59 

F 2 RS P O S A I M F I R E . U R A N I U M FUFL CYCLE CCST A N A L Y S I S 4 1 7 0 ' 9 u 55 
F2 RS R F t C O N E C , CCUPLEC N E U T R C N I G S - H Y C R Q D Y N A M I G S S P H t R E I L L 7 0 9 0 1 2 ° 
F2 RS P F S WEAK E X P L C S I C N , COUPLED N E U T R O N - H Y D P C C Y N A M 1CS AROA 7 0 9 4 1 4 5 
F 2 RS P G S C L O U D , GAMMA-HAY DOSE RATE FROM A CLOLC A l 7 L 9 C 4 7 
F2 RS P H S B I G O E A L , SPFNT Y A N K E E - f U E L T F M P E R 4 T U R F GALG CRNL 1 6 0 4 5 4 ^ 
F 2 BS P H t F L O W - M O D C L , M U L T I - C H A N N E L 2 - 0 2 - P H 4 S E FLOW A l 7 0 9 4 2 4 6 
F 2 BS P J S G B A G E I , G4MMA-RAY A T T E N U 4 T I G N SLAP GECMETBY A l 7 0 9 0 4 5 
F 2 RS P J $ G R A C F 2 , GAMMA-RAY A T T E N U A T I O N GYL SPHERE GECM A I 7 0 9 0 4 6 
F2 RS P J S P A T R A P , CCSE RATE C A L C U L A T I C N SNAP GECMETRY A I 7 0 9 0 1 4 1 
F 2 RS P O S C R 0 C 9 0 , M L - 1 F l U I D FLOW E X P E R I M E N T A N A I Y S I S AGC 7 0 9 0 154 
F 2 RS P P S E X P A L S , LEAST SQUARES E X P C N E N T I A L DECAY CURVES L L L 7 0 9 4 3 2 1 
F 2 RS R P S F R A N T I C , L F A S T SOUARES F I T SUM CF E X P C N E N T I A L S M I T 7 0 9 0 3 2 4 
F 2 RS P T A S 2 P L U S , N G N - S R H E R I C 4 L O P T I C A L MODEL X - S E G T l C N S A I 7 0 9 4 2 5 4 
F 2 RS R T B S A G N - S I G M A , CALC OF M U L T I - G P T R 4 N S F E B R 4 T R I G E S AGC 7 0 9 0 2 4 3 
F 2 RS P T C S E 0 U I P O I S E 2 , 2 - D 2 - G R O U P D I F F U S I O N SLAB G Y l CRNL 7 0 9 0 3 9 
F 2 RS P T C S E Q U I P 0 I S E 3 A , 2 - C 2 - G P D I F F U S I O N C Y L I N C E P SLAB CRNL 7 0 9 0 87 
F2 RS R T C S F O G . l - D F E W - G P D I F F U S I O N SLAB C Y L I N C E P SPHERE 4 1 7 C 9 0 28 
F 2 RS P T C S T O P I C . 1 - 0 F E W - G P SN A P P R O X I M A T I O N C Y L I N D E R PPCC 7 0 9 0 1 4 8 



F2 

BS P T C S W-OSN, l-D MUITI-GP SN APPRCX SLAB CYL SPHERE 
OS P T C S WHIPLAWAY, 3-C 2-GROUP DIFFUSION XYZ GECMtTPY 
RS R T C S 20GRAND, 2-0 FEW-GROUP CIFFUSION SLAB CYLINCEP 
RS P T G S TRANS-FUGUEl, TRANSIENT FLCW AND HEAT TRANSFER 
PS PL T A S A P E S 2 . RFSUNANGF INTFGPAI X-SECTICN CALC 
BS PL T B S FDPM, FAST NEUTBCN SPFCTRUM X-SECTION CALC 
BS PL T I S C Y C L C P S l , THERMCCYN4MIC CYClt 4NALYSIS 
PS PLX T B S GAMl, FAST NEUTRON SPFCTRUM X-SECTICN CALC 
PS PLX T C S 0 T F 2 , l-C MULTI-GP DISCRETE CRDIN4TE f4LC 
RSB F S HATCHET, C O U P I E D NEUTRON ICS-HYOROOYNAMICS CODE 
RSP T D S FFVFP, l-C FEW-GP PIFFUSICN D E P l t T K N FFPGR4R 
RSRP 0 S ISOCPUNCH, RtACTION DECAY CHAIN 4N4LYSI$ 
RSBP 0 S NUCY, SCLLTICN CF NUCLICE CHAIN fCUATICNS 
BSBP H S AXFLU, HEAT TBANSFEB MOLTEN fUEL TUBE BLNOLFS 
RSPP H S AXTHRM, HEAT TFANSFER SCLIO FUEl TUPE BUNCLfS 
PSHP J S L I P P F C A M , MC NEUTRON PENETRATION C41CU14TIGN 
RSPP T H t PTHl, BLCWUOWN PRESSURE TEMPEB4TLFf HISTCRY 
RSBPl T J S MAG, SHIELD CFSIGN MULTIGRCUP SLAP GECMETRY 
SPP I S B O W ? , DEFIECTIPN CALCULATICN PARALLEL BF4MS 

OS R G S DISPFR, 4ER0SCL PARTICLE TRANSPCRT STUCY 
OS P T B S M G * * 2 , ENCF RLLTlGBflUP X-SECTICN CALCLIATICN 
PS P T C S SNABG-IC, l-C MULTI-GP OISGBETt CBOINATE GALC 
PS P T I S SUPOBAN, BEACTCR CCRt SUPPCPT STRESS ANALYSIS 
PS P T S S T 0 Q n Y 2 , 2-D LAGRANGIAN ECNS GF MCTICN SCLUTICN 
R5 P X T C S MACHl, l-C MLLTI-GP OIFFUSICN SLAP CYL SPHERE 
RS P XCT C S TFSS, 1-0 SLAP ANO SPHFPE GELM SN TRANSPORT 
RSBP A S MISH-MASH, RESONANCE INTFGRAL GALG HORGCfNECLS 
RSRP G S G H F M I O G Z , CCRt HEATING GL4D0ING-STEAM RFACTICN 
BSBP G S WH4M, L ICL lO-FTILED PIPING SYSTEM ANALYSIS 
RSBP I t SWf l L 2 , FUtL ELEMFNT LIFETlMf ANALYSIS 
RSPP X T B S BAHRLl:,WL IB,FLAI, BESCNANCE ASSCBPTION, CELL 
RSBP X T B t B I F F - K A F F , RFSONANCF INTFGBAL CALC 2-BEC CELl 
S T 0 S GAFFE, ECUILIBPIUM FUEL CYCLE C41GUL4TICN 
S P H S RWB-PRM, RURATICN-OILUTICN TABLES FCR PWR CPN 

PS A t STRIP, RtSniVFO RESPNANCF INTEGRAL CAICLLATICN 
BS P S APRFXl, 99-&P PLC-2B LIBRARY &PCLP GCLLARSING 
PS B S HE X S C A T , FLASTIC SCAT X-SFCTICNS HEX LATTICE 
BS E S B 1 0 2 . SFACE-INf-f PEKOENT INVtPSE KINETICS CALC 
BS G S ANVENT, LCCA ANALYSIS DUKf PCWFR MCGUIBf UNITS 
BS I S CPRE, CORE CCNf IGUR4TI0N FUFl TFRFfBATUFE CCCE 
RS I S SOaSOB, RRESSUBE VESSEL STRfSS ANC FATIGUE 
RS M S MFB M C 2 , MG*»2 BINARY IIBRARY TARE MAINIFNANCE 
PS T R t M J 8 3 7 , 2-C DIFFUSION APSOPPTICN PFMCVAl X-SEGS 
RS T C S E X T E R M I N A T U R 2 , 2-0 "ULTI-CP OIFFUSICN PROGRAM 
RS T C S FOG, l-D FEW-GR OIFFUSICN SLAB CYLINDER SPHtRE 
RS T C S M 0 5 4 8 , l-D SlAB TBANSPCRT WITH SLOWING CCWN 
RS T G S G A O O S E . O C S t T . HTGK ACCICENT ANALYSIS PCSE C4LG 
RS T H S PATH, 2- CR 3-D HEAT CCNCUCTICN LUMPEC MASS 
RS T H S ST F 4 M - 6 7 , 1967 ASME STFAM AND WATER PRCFFRTItS 
RS T H S WATER, STEAM TABLES 14.5-14,500PSIA 32-472DEGF 
BS T I S GYGBP2. STRESS ANALYSIS CYL FUtL ELEMENT 
PS T M S CHECKER.GBECT,CAMMET.PLOTFB,... ENOF/B VI PPCC 
BS T M S CHECK3.RIGEL?, ENDF/B V3 PPCCESSING CCDES 
HS T M S CBCCT,CHCCKEB,PIGEL,PLOTFB,... ENDF/B V2 PRCC 
RS T M S PIGEL, ENCF/B V3 DATA PRCGESSING COLE 
PS T M t FIGtL4,CHtCK4.... FNOF/E V4 PPCCESSING CCOES 
RS T C S GASPAN. COMPLEX G A M M A - R A Y SPECTRA ANALYSIS 
KS T P S L4SL LEAST SCUABES, GENfBAL CUBVt FITTING 
BS T p t MOPtL. MCCIEIEO BETTIS E N V I B N M N T L LIB SGCPE2.1. 
PS X T G S PRECCN, HTGP CONTAINMENT PRESSURE PCST RUPTURE 
RS X T P S EISPACK, MATRIX EIGENVALUE FIGENVECTCF PACKAGE 
i-S X T P S EISPACK, MATRIX EIGENVALUE EIGENVECTOR PACKAGE 
-•5 X T P S FISPACK, RATPIX EIGENVALUE FlGFNVECTCf FACKAGE 
RS L T R t GAMBIT, X-SEC GENERATICN FCR TR4NSR0RT CODES 

UK-W 
CRNl 
CRNL 
Al 
AI 
AI 
Al 
GGA 
AI 
AGC 
GG4 
ORM 
CRM 
L ASL 
LASL 
OAC 
KE 
BNW 
AM 
RFC 
ANL 
ANL 
ANl 
SLA 
ANl 
AM 
AM 
ANL 
KE 
ANl 
ANL 
ANL 
GGA 
CPFC 
BW 
APRF 
GCA 
WANL 
CUCC 
GGA 
KAPL 
ANl 
BAPL 
PC 
PC 
BAPL 
GGA 
LASL 
POLE 
E4PI 
BAFL 
BNL 
EM 
BNL 
ANL 
PM 
KAPL 
LASL 
CENC 
GGA 
ANl 
AM 
ANL 
WANL 

7f 90 
7090 
7090 
7094 
T090 
7090 
7094 
7090 
7090 
7090 
7090 
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GAPCPN-THEPM411. FUEl PIN 

1108 F4 R S P T H S 
F4 RS P XCT C S 
F5 BS P T N S 
f+GGM PS P T I S 
F4 PS P F S 

RS P X T P S G4F, 
F4 R S P T D S 
F+MAP RS P T B S 
F+MAP RS P T B S 

1108 
UOR 

7344 
7094 
t M U R l l , f U f l SWELLING £ 

PS P I S G 4 Z E I L E 5 , 
U j 8 F4 R S P E t 

STEFFG, 4N41YSIS CF PWR C BWR 
P U S DYNAMIC ANALYSIS OF 

RCH 

H 

CG4 11.8 
K4PL 5503 
GGA 7044 

GG4 
rG4 

TICN GGA 
I I ANG 
A ANC 

GGA 
TUOY OGA 
GYL GGA 

HOP 
HOP 
U .8 
36 3 
260 

7044 
7344 
11,8 

r4 
f4 
F4 
F4 
F4 
F4 
F4 

E S 
PS 
R5 
PS 
RS 
RS 
FSEP XCT 

F+P+A PSEP XCT 
F4 
F4 

RS P 
PS P 

SS5 , 

VER 
VER 

F+BAL PS P 
ANALYSIS CF GAMMA-RAY SPECTRA 
ENW 7090 FLCCC FSEP T C 1 
ANL 36vP F4 RS P G P S 
LLL 6500P F4 RS P P S 

AO VCID X-SeCTICN CAICLLATICN 
TFR, RADIATION CAMAGF IN MfTALS 
4NSIENT HFAT TPANSFfR FRCGRAM 
YSIS OF BAPICAGTIVt CfCAY CHAINS 
F L U X - P D S I M t T E F ACTIVITY PtLATICf. 

C H A R P N f S S M E A S U R E M E N T ANALYSIS 
E - CEPENDENT X-SEGTI(!N GENEPATION 
C A L C U L A T I O N IRRACIATcC MATERIAL 
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GEC GGA 

GEC 
GEES 
G E M , 
G E M , 

7 3 9 4 
U O R 

F 4 

F 5 
A N A L Y S I S OF 
E I G E N V A L U E 

RS P 
PS P 

B $ 
T 0 S 

NUCLEAR F U E L 
PRCBLEM FDR V 

GENED E N V I R O N M E N T A L R O U T I N E S , 
GENEBATOB 

GENFRATCR 
D E S I G N 
SODIUM 

C B I T E R l A CCS 
- W A T F B B E A C T I 

G E N R O , F B E E - F C B M A T C 4 B D I N P L T 
G E N B C , F f i F E - F G R M 4 T C 4 B D I N P L T 

G E C M E T P I C A L DATA 
G E P I 
GESV 
GESV 
GESV 
GESV 

GETS 
6 3 5 
6 3 5 
5 3 5 

H 6 0 0 

B A S I C 
F + GMP 
F+GMP 
F 4 
F 4 

HEAT TBANSFE 
B R 1 
RS P XCT B S 
PS P XCT L S 
HS R 

RS P 
G E T C O R , F R E G C B , FORTRAN 
GETS 
GETS 

G F E 2 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 

GG4 
GGA 
GGA 
GGA 
GGA 
GG4 

GGA 
GGA 
GGA 

GGA 
GGA 
GGA 
GG4 
GG4 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 
GGA 

GGA 
GG4 
GGA 

GG4 
GGA 
GGA 

• l A S I C R 
F R 

, E N D F / B TO 
1 1 0 8 
1 1 0 8 
U C 8 
U O B 
1 1 0 8 

1 1 0 8 
U O R 

uoe 
U C 8 
1 1 0 8 
U C 8 
1 1 0 8 

H O P 
U . 8 
l l u 8 
1 1 0 8 
H O P 
1 1 0 8 

1 1 - . 8 
1 1 0 8 

1 1 0 8 
U C P 
H O P 
1 1 3 8 

uoe 
1 1 0 8 
U J 8 

11C6 
1 1 0 8 
1 1 0 8 
U O B 
U 0 6 
H O P 
1 1 0 8 

U o f l 
1 1 0 8 
U O R 
H O P 

U O R 
H O R 

uoe 
U O f i 
1 1 0 6 

H O P 
H O R 

B I N 
F + B A L 
F + P A L 
F + P A L 
F + E A L 
F + B A L 
F +EAL 

F + P A L 
F 4 
F 4 
F 4 
F 4 
F4 

F 4 
F4 
F 4 
F 4 
F 4 

F 4 
F4 
F 4 
F 4 
F4 
F 4 

F 4 
F 4 
F4 

r4 
F4 
F4 
F 4 
F 4 
F 4 
F 4 
F 4 
F 4 
F 4 

F 4 
F 4 
F 5 
F5 
F 5 
F 5 

F 5 
FS 

M 
P 

GAFGAP 

B L 
B S P 

RS P 
RS P 
PS P 
P 5 P 

PS P 
PS P 

S 
PS 
PS 
PS P 

BS P 
p ; p 

PS P 
PS P 
RS P 
PS P 

RS R 
PS P 
BS P 
RS P 
PS n 

BS P 
BS P 
PS P 
PS P 

RS P 
PS P 
PS P 

PS P 
BS P 

PS P 
PS P 
P S P X 
HS P X 
PS P X 

CT 1 t 
CT C $ 
C Y N 4 M I 

S MAPP 
S PLET 
X - S t C T 

T Z S 
T C S 
T C S 
T C S 
T C S 

T D $ 
T E S 
T Q S 
T 0 S 

B S 
T C S 

4 t 
4 t 
A S 
0 t 
F t 
E t 
I S 

I S 
I S 
I $ 
1 t 

T 4 $ 
T C t 
T C t 
T C t 
T D t 
T C t 
T C S 
T F $ 

T F S 
T H S 
T I t 

T J t 
A t 

T H t 

I 1 S 
PS P XCT G $ 
PS PLX 
RS P 
PS P 
PS P 

PS P 
PS P 

BS P 

T B S 
A t 

H t 
T P t 

T C t 
T F t 
T h t 

I^Hfrl, 1 - 0 M U L T I G B O U P D I F F L S I O N S L A B , S P H , CYL 
P U G T B I , 2 - D M U L T I G P 0 I E E L S I C N + B U P N L P T P I - M E S H 
B U G ? , 2 - D M U L T I G R C U P C I F F U S I C N £ B L H N U P X Y , RZ 
B L G C S T 5 , C O M B I N E D K I N F T I C S 2 - 0 HFAT TRANSFER 
T 0 4 D , P P O C E S S I N G CF 4 N 4 L Y Z t R G A M M A - B A Y SPECTRA 
G A F F E , E C U I L I B P I U M F U E L C Y C L E C A L C U L A T I C N 
H E X S C A T , E L A S T I C SCAT X - S F C T I O N S HEX L A T T I C E 
G A C C S E . D O S E T , HTGR A C C I C E N T A N A L Y S I S D C S t CALC 
G 4 K E P , 1 N F L 4 S T I C SCAT X - S E C T I C N CALC M C 0 t f i 4 T 0 P 
G A S K F T , T H F P M A L S C A T T E B I N G LAW C A L C U L A T I C N 
P S E U O C . S T A T I S T I C A L BESONANCE P A B A M E T E B CALC 
E B E V A P 6 . HTGB M E T A L L I C F I S S I C N PPCCOCT B F I E A S E 
G A P U T K I N , S P A C E - I N D E P E N D E N T PCACTCB K I N E T I C S 
G A S A , S T A B I I I I Y A N A L Y S I S BEACTCB K I N E T I C S ECN<; 
S 4 F E - C B E E P , V I S C C E L A S T I G A N A L Y S I S C C N C B E T E 
S A F E - P L A N E , PLANE STRESS A N A L Y S I S , 2 - C R C D I E S 
S A F E - S H E L L , S T B E S S A N A I Y S I S T H I N S H F L L S 
S A F F - 2 D , PLANE E A X I S Y M M E T F I C S T B E S S A N A L Y S I S 
GPDWPK, GPIC. G F N F P A T I C N FOR SAFE PBCGBAMS 
T A C A S I , A N A L Y S I S CF BESONANCE M £ A S L O £ M E N T S 
G 4 S P 7 , l - D BUPNUP POWER C I S T R I R U T I G N SEARCH 
G A T T , 3 - D F C W - G P O I F F U S I O E i C A I C H F X - Z MESH 
T E M C G 7 , T E M P F R 4 T U F E C C F F F I C I F N T C A L C U L A T I O N 
F E V E P 7 , 1 - 0 M U L T I G B O U P D I F F L S I C N ANC D E P L E T I C N 
G A U G E , ? - D F F W - G P HEX GECM P I F F U S I C N D E P L E T I C N 
PWCOST, P F A C T C R FUEL C Y C L E CCST C A L C U L A T I O N 
G A K I T , 1 - 0 M U L T I G P K I N E T I C S W I T H TEMP FEEDEACK 
W I G L ? , l - D ? - G P S P A C E - T I M E C I F F U S I C N 3 - G E O N 
D Y N A M , D Y N A M I C A N A L Y S I S B O I L I N G FLCW STEOM 
S A F E - 3 0 , 3 - C C C R P C S I T E S T R L C T U B F S T R E S S STUCY 
M U S C A T , V I E W F A C T C B S H I E L D I N G COCE C A V I T Y GEON 
C C H P E . COHERENT I N E L A S T I C S C A T T E P I N G LAW CALC 
G A F , G 4 B , SPECTRA AND G B C L P - 4 V F P A G E C X - S E G C4LG 
G A M : , GAFGAR X - S F C T I Q N L I B R A R Y P H t P A P A T I C M 
G A P F R I D , l - C T R A N S P O R T P E H T O F F A T I L N THFOBY 
G C C 4 , M U L T I - G P X - S E C T I O N S F « S T T H E R M A L SPFCTPA 
F L A N G E l , S C A T T E P I N G LAW X - S E G T I C N C A I C L L A T I C N 
F L A C , S T E A D Y - S T A T E F l C W , PRESSURE C I S T R I B U T I C N 
E N 0 F R 2 , G 4 N D 2 , G F F 2 , E N D F / B TC GAFGAP X - S F L T I C N " : 
2 C F , 2 - 0 M U L T I - G P D I S C R E T E C B O I N A T E COCE 
T 4 C 7 0 , S T E A D Y - S T A T E «NP T B A N S I E N T TEMP CALC 
T A C 3 0 , T H A N S I F N T 3 - P H F 4 T T P 4 N S F E R PRCGRAM 

2 3 5 
4 7 6 
5 7 6 
3 4 4 
5 1 5 
2 2 7 
546 
5 3 0 
5 3 0 
4 3 4 
595 
5 0 1 
5 0 5 
5 5 8 
585 
6 4 4 
5 9 5 
5 9 1 
5 9 5 
3 5 6 
2 2 ? 

4 J 1 

4 3 0 
4 3 9 
4 3 8 
303 
333 

30? 
2 9 1 
2 6 1 
2 8 9 

253 
2 9 2 
2 0 1 
317 
2 9 0 
3 0 0 
2 5 2 
2 5 3 
3 7 9 
2 9 6 

410 
319 

380 
320 
31P 
339 
441 
37C 
274 
4 4 , 
337 
2 5 9 
385 
3 U 
345 
6C6 
206 
247 
395 
596 

173 
436 
414 
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GGA HAFFVER 

GGA u o e F5 PS P T i t S A E F - C P f K , V I S C C E L A S T I C A N A I Y S I S CF CONCRETE 
GGA 1 1 0 8 F5 Bf P T i t S H E L L 5 , T H I N SHELL 3 - 0 STPLCTUBAL A N A L Y S I S 
GGA 1 1 0 8 F5 B f p T N S G A R f P 2 0 , 2 - P PERTURBATION CALC FRCP 2CF OUTPUT 
GGA U O B F5 PS P GT A S F S 0 P 3 , P O I N T W I S E X S E C S . FROM E-W PARAMETERS 
GGA l l O B R F4 PS P T A S G A H Y 3 , U N P t S C L V F O BESCNANCE X - S F C T I C N CALC 
OGA 56GC F4 FS L T B S GGG4, M U L T I - G P X - S E C T I O N S FAST THERMAL SPECTRA 
GGA 7 0 4 4 F+MAP Bf P T P S GARCL, RfSONANCf CVtRLAP ANC L A T T I C f f F F E C T S 
GGA 7 . 4 4 F+MAP PS P T 0 S OPUS. POWER PL4NT PERFCRMANCf ANC P R I C t STUCY 
GGA 7 0 4 4 F»'MAR H <: P T H t B 1 0 0 S T 5 . PC I N T-K I NE T IG S WITH 2 - D HfAT TRANSFER 
GGA 7 , 4 4 F+RAP PSRP M S UNPACK, R E T F I F V A I FPCM SCISPS X - S F C T I O N TAPE 
GGA 7 0 4 4 F+MAP HSPP T C S GAMPLE4. 2 - P M L L T I - G P C I F F L S I O N XY RZ GECMETRY 
GGA 7 0 4 4 F+SPS BSBP T N $ CROSSPLOT. S G 4 0 2 0 PLOTS FRCM X - S f C T I L N TAPCS 
&G4 7 , 4 4 F4 PS I S C C R F . CCRE C C N F I G L B 4 T I ON F l E l TEMPEB4TLBE CCDf 
GG4 7 0 4 4 F4 RS X T C S P R F G C N . HTGP CCNTAINMtNT P P f S S U P t POST RLPTUPt 
GGA 7 0 4 4 F4 RS P P S R A D 2 . HTGR F I S S I O N PPCDUCT A C T I V I T Y D I S T STUCY 
CG4 7 . 4 4 F4 PS P C S WAMPUM, F U E l CYCLf CCSTS RtRfCBMANGE STUCY 
GGA 7 ) 4 4 E4 F S P I S G A Z f L L t 5 , GAS-CCCLEO CPBE THEBMAL C t S I G N STUDY 
GCA 7 0 4 4 F4 BS P L S G 4 V F R , ENFBGY I N T F B V 4 1 X - S f C T I C N AVERAGING 
&G4 -'O','. F4 PS P T B S F M C - N , MONTE G4BLC C4LG NFLTBON H I S T O B I E S 
GG4 7 J 4 4 F4 PS P T C S G 4 S P 2 , 1 - 0 FFW-GP O I F F U S I C N PCWEB C I S T SEARCH 
&G4 7 . 4 4 F4 P f P T C S TEMCC, 1 - P FEW-GP D I F F U S I O N TfMP f C E F CALC 
GG4 7 0 4 4 F4 PS P T C S GARGOYLE, FUEL CYCLE ANALYSIS PARTIAL REFUEL 
GGA 7 0 4 4 F4 PS P T C f B E L G A D - F t V E P , 1 - 0 FEW-CP C I F F U S I O N O E P L F T I C N 
GGA 7 0 4 4 F4 PS P T C S R E V I S F D - G A O , FUEL CYCLF ANALYSIS W / P E F U f l l N G 
GGA 7 0 4 4 F4 PS P T U S STMGEN. STEAM GENEOATCP CESIGN C R I T E R I A COSTS 
GGA 7 . 4 4 F4 R S P T G S ELBOW. FUEL FL fMFNT STRESS 4 N A L Y S I S STLOY 
CGA 7 0 4 4 F4 PS P T I S S A F E - A X I S Y M , STRESS 4 N 4 L Y S I S AXISYMMETRIC LCAC 
GC4 7 0 4 4 F4 0 5 P X A S L E G C 0 E F 2 , LEGENDPf CCEF GALC FCR 4NGU14R D I S T 
GGA 7 . 4 4 F4 F SPP GT I S S A F F - P C R S , STRESS ANALYSIS A X I S Y M R E T B K LCAO 
GGA 7 0 9 0 F+FAP BSB T A S T L Z , UNRESCLVEC BEGICN BESCNANCE INTEGRAL CAIG 
GGA 7 0 9 0 F+FAP RSB T A S Z U T , RESOLVED REGION RFSCNANGE INTEGRAL CALC 
GGA 7 3 0 C F+FAP RSBP T C S P C P , 2 - D FFW-GP C I F F U S I O N BLRNUP RZ GECMETRY 
GGA 7 ) 9 0 F2 PS T A S S U M M I T , G R Y S T 4 L L I N E S C 4 T T E P I N G KERNEL CALC 
GG4 7 J 9 0 E 2 PS PLX T B S G A M l , FAST NEUTRCN SPECTRUM X - S E C T l G N CAIC 
GGA 7 ) 9 0 F 2 RSB T P S F E V F R , l - D FEW-CP D I F F U S I O N C E P l f T I C N PROGRAM 
GGC4. M U L T I - G P X - S E G T I O N S fAST THERMAL SPECTRA GGA U O B F4 BS PCX T B t 
GGC4, M U L T I - G P X - S F C T I O N S FAST THERMAL SPECTRA GGA 6 5 0 0 F4 RS I T B S 
GLEN, GRCUP CONSTANT C4LC FROM TOR CUTPUT C4TA LASL 55<J0 F4 RS P T B S 
G L U B l , WATFR- IOGGFC FUEL ELEMENT ANALYSIS BAPL 5 6 . 0 F4 RS P T H S 
GRACEl . GAMMA-RAY ATTENUATION SLAB GEOMfTRY AI 7 0 9 0 F2 RS P J S 
GBAGEI . GAMMA-RAY ATTENUATICN SLAP GECMETRY COC 1 6 0 4 f 5 3 RS P J S 
GRACE2. GAMMA-RAY ATTENUATICN GYL SPHERE GECM AT 7 0 9 C F2 R S P J S 
GR4CE2. GAMM1-RAY ATTENUATICN GYL SPHEBF GtCM CDC 1 6 0 4 F63 RS P J S 
GPAMP, R-M PARAMETERS OF UNRESCLVFO RESCNANCES BAPL 6 6 0 0 F4 RS P A S 
GRAPH, L INEAR R E G R F S f l C N W/CGNFICENCE L I M I T S BKC 3 6 0 F4 RSBP P S 
GRAPHIC X-SEG E V A L U A T I O N A I 3 5 0 F+BAL RSB L CT M t SCCRE3, SCISRS ENOF/P 
GRAPHICS SUBRCUTINFS A I 3 5 ) F+BAL RS T P S F I G S . I B M 3 5 0 E 2 2 5 0 FORTRAN 
GRAVE. G R P U P - 4 V E R A G I N G X - S E C T I O N S PARAMETERS AI 7 0 9 4 f + F A P RS RL T B S 
GROWRK. G R I D GENFRATION FDR SAFE PRCGRAMS GGA U O B F4 RS P L S 
GRID GENERATION FOR SAFE PRCGRAMS GGA 1 1 0 6 F4 RS P L t GROWRK. 
GROUP COLLAPSING APRF 6 5 0 0 F4 RS B S A P R F X l . 9 9 - G P 0 L C - 2 B LIBRARY 
GROUP CONSTANT CALC FROM TOR OUTPUT DATA LASL 5 6 0 0 F4 RS P T B S G L E N . 
GROUP PR MESH COLLAPSING TRW 5 5 0 0 F4 RS R E S P A R T I . OPTIMAL 
GRCUP THEOBY OF L A T T I C E DYNAMICS ANl 3 6 0 F4 PS P T C S G R 0 U P 2 . 
GROUP THEORY CF L A T T I C E DYNAMICS LASL 66CC F4 RS P T 0 S GRCUP2. 
GROUP-AVERAGED X-SEC C A I C GGA 1 1 0 8 F4 RS P X T B S G A F . G A R , SPECTRA ANC 
GROUP-AVERAGING X - S E C T I C N S PARAMETERS AI 7 0 9 4 F+FAP RS PL T E S GRAVE. 
GROUP-COLLAPSING CF M U L T I - G F X - S E G T I O N S LASL 7 0 9 0 FLCCC RS P E S Z C T , 
GR0UP2, GPOUP THEORY DF L A T T I C E OYNAMICS 
GR0UP2. GROUP THECRY OF L A T T I C E CYNAMICS 
GROUSE, SPACE-DEPENDENT X - S E C T I C N GENERATICN 
G S S L R N I B , LEAST SCUARES PHOTOPEAK SPECTBA COOE BNW 
H 4 A 3 , COAGULATICN OF HETERCGENECUS AEROSOLS 
HAFEVER. HAUSER-FESHBACH I N E L A S T I C SCATTERING 

ANL 
LASL 
GEC 
BNW 
AI 
CDC 

350 
6500 
535 
1108 
360 
1604 

F4 
F4 
F4 
F + BAL 
F4 
F63 

RS P 
BS P 
RSBP 
RS P 
RS P 
RS P 

T 
T 
T 
T 
T 

Q 
0 
B 
C 
G 
A 

t 
S 
S 
s 
s 
t 
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HAERAT HYDRCOYNAM 

HAFMAT, SYSTFM fTEADY-STATt FLOW CISTRIBUTICN KAPL 65-JO F4 RS P T H J 616 
HAMMER,! ITHE,HELP. CRITICAL ANALYSIS SYSTFM DP 350 F+BAL BS P XCT R S ?77 
HABMGNV-POO X-SFCTICN GENEBATICN CCCE EAPL 6600 F+CCM BS R X T P S PAX02, 426 
HATCHET, CPURLEr NFUTH CMC S-HYDRCDYNAMI CS COCE AGC 7090 F2 RSH F S 153 
HAUSER-FFSF''4CH INELASTIC SCATTERING COC 1604 F63 RS P A S F4FEVEP, 14 
HEAT ruNCUCTICN PPCO 7 . 4 4 F+MAP RS P T H S TCCDFF, 2-D TIMF-OEPFNCENT 349 
HEAT CONCUCTICN DRNL 360 F4 PS P X T H S OBTHIS .PB THAT. 2 -D I MEN SI CiNAl 525 
HEAT CONDUCTICN LUMPED MASS LASL 7020 F4 PS T F t RATF, 2 - CP 2-C 242 
HEAT CPNCUGTICN LUMPEP MASS LASL 7 , 9 4 FAP PS P T H t RATH, 2 - CP 3-C 242 
HEAT CONCUCTION PRCGRAM EAPL 6533 F4 PS P T H S FGT?, ?-C TRANSIENT 286 
HEAT GONCUGTICN PRCCRAM ORNL 260 F4 PS P T H S HE4TING3, 1 , 2 , OP 3 - r 517 
HEAT EXCHANGER STPEf f ANALYSIS KAPL 650C F4 PS P I t TUBE. U-TUBf 376 
HEAT TBANSFEB G&4 UOB F+B4L Pf P T t S P L 0 0 S T 6 . CGRPINEC KINETICS 2-C 302 
HEAT TPANSFFP 41 7094 F+FAP Of P T H S HFATING2. TRANSIENT STEADY-STATF 198 
HEAT TBANSFEP AI 7094 F2 PS P T G S T R A N S - f U G U F I . TRANSIENT FLCW ANC 266 
Ht4T TRANSFFP C4LG ANG 560 F4 RSBP XCT H S MOXY. BWP FUEL ELEMENT 551 
HF4T TPAN5FES CALC ANC U . 8 F4 PS P T H S MCXY, BWF FUFL ELEMENT 551 
HF4T TRANSFER GG4 7044 F+MAP RS P T H S BLC0ST5, PC I N T - K I NET ICS WITH 2-C 2 j 5 
HFAT TFANSFER MOLTEN FUEL TLPE BUNDLES LASL 7,>04 F2 RSBP H S AXFLU. 182 
HEAT TP4NSFEB PROGBAM GEC 635 F+GMP BSBP T H S T t T t , 3-C TBANSIENT 346 
HFAT TP4NSFEB OROGBAM GG4 1108 F5 BS P T H t T4G3C, TBAESIENT 3-C 414 
HE4T T K A N S F E B SCLIC FUFL TUBE BUNDLES LASL 7 .94 F2 FSBP H S AXTHRM, 183 
HEAT TRANSFER STUOY SLL 660C F4 RS P N S HEATRESH, GFUKETRIG4L CATA 434 
HEATING CLACOING-STEAM REACTION ANL 3600 F36 RSPP G S CHEML0G2, CCFF 366 
HEATING2, TBANSIENT STFADY-STATE HtAT TBANSFFB AI 7-.'94 F + EAP PS P T H S 196 
HE4TING3, 1 , 2 , GR 3-0 HEAT CCNCLCTION PBCGBAM CBNL 360 t 4 BS P T H S 617 
HEATMESH, GEOMETRICAL DATA HfAT TR4NSFEB STUDY SLL 6600 F4 BS P N S 434 
HEATUP CCPE FOB BWB/6 ANALYSIS F I 35C F+BAL BS P CT H S 5K1LEB, CCPf 535 
HEAVY ELEMFNT ISOTOPIC BURNLF ANALYSIS NED 635 F4 RS P T U S BURNUP, 311 

HfPMES, RFGICNAL P4D1CLGGIC41 EFFECTS AN4LYSIS 527 
S0CCCL2, SCOIUM-FUFL INTERACTION ANALYSIS 621 
3 0 8 , 3-D MULTIGRCLP DlFFUSlCN BURNLP ANALYSIS 567 
TCPLYP2. PUWER PLANT THERMAL DISCHARGE STUDY 59° 
PACTCLUS,CLOTFC. NUCLEAR PCWFR PLANT CCST CCCE 540 
ETCX3, MULTI-GP CCNSTANTS FPCM ENCf /B FCR IDX 388 

HELP. CRITICAL ANALYSIS SYSTEM CP 36C F+BAL RS P XCT B t HAMMtR . L I T H F . 277 
HERESY3, 2 - 0 HETEROGENEOUS Rt4CTCP C4LCUL4TICN OP 3606 F4 PSEP CT C S 135 
HERMES, RFGIPNAL BAOIDLGGICAL EFFECTS AN4LYSIS HEDL U C 8 f + SL RS P XCT B S 527 
HETEROGENEOUS AEROSOLS A I 350 F4 RS P T G S H4A3, COAGULATICN OF 443 
HETEROGENFOUS REACTCR CALCULATICN DP 360B F4 RSEP CT G S fERESY3, 2-C 135 
HEX CELL BARE 5600 F+ASC RS P X T 8 S RESQ2,PES0O,OBF1, RESONANCE INTEGRAL 265 
HEX GEOM DIFFUSION DEPLETICN GGA 1138 F4 RS P T C S GAUGE, 2-C FEW-GP 339 
HEX LATTICE GGA 1 1 . 8 F4 RS 8 S HEXSCAT, FLASTIC SCAT X-SECTICNS 291 
HEX-Z MESH GGA 1108 F4 RS P T C S GATT, 3-D FEW-GP DIFFUSION CALC 380 
HEXSCAT, ELASTIC SC4T X-SfCTIUNS HEX LATTICE GGA 1108 F4 RS B S 291 
HFN, l -D MULTI-GP DIFFUSION SLAB GYL SPHERE BNW 1107 F4 RS P T C S 241 
HIGH-VELOCITY FLOW STUDY STEAM-WATER MIX KARL 5500 F4 RS P H S RAPP, 362 
HISTOGRAMS, QUALITY CONTBOL SAMPLE STATISTICS BKC 360 F4 BSBP P S 614 
HISTORIES GGA 7044 F4 RS P T B S FMC-N, MONTE C4RLC GALC NEUTRCN 195 
HISTCRIES PW 1504 F+CDP RS P X T B S FMC-N,FMC-G, MG NEUTRCN, GAMMA-RAY 195 
HISTORY KE 7094 F2 RSBP T H S P T H l , BLOWCCWN PRtSSUPF TEMPERATURE 155 
HISTORY LASL 560C F4 RS P T 0 S PHENIX, 20 OIFFUSICN BURNUP REFUFLING 454 
HOH, STEAM TABLES 1 4 . 5 - 2 5 3 6 PSIA ANL 1504 F52 PS P H S M . e 9 9 , 294 
HOH, STEAM TABLES 1 4 . 5 - 2 5 3 8 PSIA BAPL 6600 F4 RS P T H t M0899, 294 
HOMOGENEOUS ANL 3500 F35 RSBP A t MISH-MASH, RESONANCE INTEGRAL CALC 214 
H0T2 , 2-D TR4NSIENT HE4T CONDUCTION PR0GR4M BAPL 6630 F4 RS P T H S 285 
HRG3, SLOWING-DOWN SPECTRUM, MULTIGP CONSTANTS BNW 1108 F4 RS PLX T B S 457 
HRG3, SLCWING-OOWN SPECTRUM. MULTIGP CONSTANTS TV4 360 F4 RS PLX T B S 457 
HTGR 4CGIDENT ANALYSIS DOSE CAIG GGA 1108 F4 RS T G S GACCSE.OOSET. 261 
HTGR CONTAINMENT PRESSURE PCST RUPTURE GGA- 7044 F4 RS X T G S RRECON. 226 
HTGR FISSION PRCOUCT ACTIVITY DIST STUDY GGA 7044 F4 RS P O S RAD2. 231 
HTGR METALLIC FISSICN PRODUCT RELEASE GGA HOP F4 RS P C S FREVAP6. 301 
HWOCR-SAFE. 2 - 0 MCNTE CARLC CELL CALCULATICN Al 360 F + B A L RS P X T B « 307 
HYORODYNAM RESPONSE TO EXCURSION ANL 350 F4 RS P CT F S REXCC-H. 2-D 550 

HEOL 
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HYDPCDYNAM JUPITCRl 

HYDROOYNAM PFSPONSE TD EXCURSION ANL 360 F4 RS P CT F S PEXC0-H2 . 2 -C 
HVOPOOYNAMIG ANALYSIS DURING BLOWCOWN PPCC 353 F4 PS P X G S BURSTl . 
HYOROOYNAMIC MASS MATRIX GENFRATICN BAFL 56CC F+CCM RS P H $ HYMAS, 
HYMAS. HYD0O0YN4MIC MASS MATRIX GFNER4TIPN BAPL 6 5 0 0 F+COM pS P H $ 
H60L F4 RS P CT C S T R I A L . 3 -D BEACTICN RATES FROM 2-C FLUX SETS GESV 
IBM 360A F+BAL RS P T C S P D 0 5 . 2 - 0 FEW-GRPUP OIFFUSICN ANO CEPLETION 
IBM OS SYSTEM CATALOG U T I L I T Y RCUTINE ANL 360B BAl RSE X T P S COPYCAT, 
IBM228J PR CALGCMRTfcO A M 360 F4 RS P T N S PLGT-3D, 3-D FLCTS CN 
IBM350E??53 FCRTRAN GRAPHICS SUEBOUTINES AI 350 F+EAL PS T P t F I G S , 
I ITR 7 j 9 4 F4 RSBPLX T D S NAP, NEUTRCN-INCUGED G4MMA-PAY RAC IC4GTI V1TY 
IMPELLER OtSIGN STUDY PW 1604 F63 RS P T I S P I F , CENTRIFUGAL PUMP 
INCFXF, 1-GP 2 - 0 XYZ XENPN CSCILLATION CENC 360 F4 RS R X T f S GEXF, 
INCITE, THFRMAL SPECTRA £ MLLTI -GP CCNSTANTS ANC 360 f 4 RS PL CT B » 
INDEXING LASL 6600 F+GDM RS P T C S I N P X , XRAY OIEFRACTICN PCWCER PATTERN 
INDX, XPAY DIFFRACTICN POWDER PATTERN INDEXING LASL 6 6 . 0 F+CCM RS P T 0 S 
INELASTIC L4BG6 CEFIECTICN STBESS STUCY b4RL 5600 F+CCM PS P T I S GAPL3, 
INEL4STIG SG4T X-SFCTIDN CALC MCDERATDR GGA 1106 F4 RS P A S GAKER, 
INELASTIC SCATTERING CDC 1634 F63 RS P A S HAFEVER, HALSER-FESHBACH 
INELASTIC SCATTERING FORM FACTORS ORNL 360 F4 RS F T 4 S 4THENA4, 
IN f lAST IC SC4TTERING LAW CALC GGA U O B F4 RS P X A S CCHEE, CCHEPENT 
INf lN ITE MFOIUM SRfCTBUM X-SECTICNS AI 7390 F+FAP RS L T B S C U I C K I E , 
INFORMATICN SYSTEM KAPL 6tOOP F+ASC RSB X T M S T I C I R 2 . MOCULAR CCCURENT 
INLFT PLENUM PP 3 6 . F4 Rf P H S PLENUM. FLOW C I S T . IN CYL COCLANT 
INPUT PW 1604 F63 RS O S TOP. 2 - 0 PERTURBATILN TOC CR 2CXY FLUX 
INPUT DATA PBCCF5SING MODUlE ANL 350 F4 BSBP GT L S A P G - N U I 0 0 2 . BCC 
INPUT PPCCESSCR LASL 35., F4 P5 P L S GENRC. FREE-FCRRAT CARC 
INPUT PPCCESSCR LASL 6 6 ) 0 F4 PS P L S GENRC, FBEE-FCRRAT CARC 
INPUT, PPEPAPATION, EDIT KAPl 6500B F+ASC R T I S OATATRAN 2 - 0 GECMETRY 
INSPFC, MABKCV SIMULATICN CF BEACTCR URN DP 360 F4 PS P G » INTEG. 
INSTRUCTION SET PW U 0 4 F + G C P RS P T P S L A G . AS5EMELEP FCR F L 0 C C 2 
I N T E G . I N S R E C . MAPKCV S I M U L A T I O N CF REACTOR CPN DP 36 J F 4 RS P G S 
I N T E R A C T I O N A N A L Y S I S A M 360 f 4 RS R G S SCG0C12. SCOILM-FUf l 
INTFRACTION ANAIYSIS HtOL H O P F4 PS P G S 5 0 0 0 0 1 2 . SCOIUM-FUt l 
INTFRMit'I ATE POWEP TRANSItNTS BAPL 6 5 j . ' F4 BS P T H S C H I C - K I N , FAST + 
INTFRVAL X - S E f T I D N 4VFRAG1NC CGA 7044 F4 RS P L S GAVFP, fNfPGY 
INTRP, SCLN Cf 0R01N4RY CIFF FCUATICNS 514 350 F4 RS R X T P S D E / S T f P , 
INTRP, SCLN CF URPINAPY C l f f ECLATIONS SLA 6 5 0 0 f 4 PS P X T P S DF /STEP, 
INVENT'lfY ANL 353 F4 PSbP CT C S 4 P G - n i F l D , 1 - D » R L I T I - G P DIFFUSION E 
INVERSE KINFTICS CALC ANL 360 f 4 BS P F S R 1 3 2 . SPAC F-1 NOf PENDENT 
INVERSE K l N f T I C S C4LC A M 360C F63 RSPP E S R 1 0 2 . 5 PAC t - INOt PE NCENT 
INVERSE KINFTICS CALC WANL 7094 F4 PS E S R I O ? , SPACf- INUfPENOfNT 
IODINE REMOVAL PCL 5 4 j 3 f 4 PS P X O S MIPAB.MIBAP, CCNTAINMtNT SYSTEM 
IRRACIATtD MATtBIAL GtC 7 j 9 C FAR BSPP X T C S SPECTBA, MC CALCUIATICN 
ISCCRUNCH, PEACTICN DECAY CHAIN ANALYSIS CRNL 1504 f 6 3 RS P C S 
ISOCRUNGH. RFACTICN PtCAY CHAIN ANALYSIS CBNL 7090 f 2 BSPP C t 
ISOGtN. R40 I0NUCLIDF GFNFB41I0N Â  0 CfCAV PNW U O B F5 PSPPL T D S 
l50PLtTH-4RHA GALC FROM SINGLF SCUPCE A M GETS F F B S P IETHS. 
ISCSEARCH, ISCTOPt PROOUCTICN FLUX. X-SEG CALC CRNL 360 F + PAL RS P C S 
ISCSEARCH. ISOTCPC PPODUCTICN FLUX, X-SEC C41G O R M 1604 F52 RS R C S 
ISCTAB, PU POWER CUTPUT FRCP MIXED ISCTCPES MMC 360 f 4 RSBP GT Q S 
ISDTCPF PPODUCTION FLUX, X - 5 f C CALC ORNL 360 F+BAL RS P C $ ISCSEARCH, 
ISOTOPE PROOUOTIPN FLUX. X-SEC CALC DRNL 1 5 j 4 F53 PS F C S ISCSEARCH, 
ISCTOPES MLMC 360 F4 RSEP GT 0 S ISCTAE, PU PCWEB OUTPUT FROM MIXEC 
ISPTCRFf, MAXIMUM YIFLP FRCM REACTION PR DECAY CRNL 1604 f 6 3 RS P C S 
ISOTOPIC BURNUP 4NAIYS IS NEC 635 F4 RS P T 0 S BLRNUP, HEAVY ELEMENT 
ISPTBPPIC P IFLcCTPIGS SLA 6 6 0 0 F4 RS P V S FFEARS. LAPLACE ECUATICN 
J4tR 220 F4 Pf P T E S CLUP77, SQUARE CELL CCLLISICN PRCEAPILITY GALC 
JITER, FLUCTUATION FXPFRIMENT ANAIYSIS P4PL 65CC F4 RS P T C S 
JNC U O b F5 PS LX T P S LFCPAF3, SPFGT04 GALCUL'TICN WITH CEPLETICN 
JOB FNTRY SYSTEM ANC 3 5 . HAL BSH T P S N B T S - B J t , 0 S / 3 5 L MVT BEMCTt 
JUSHUA SYSTEM LATTICF PHYSICS MCOULES op 360 F+P4L S X T B $ RAHAB, 
JP5HU4, OATA STCPAGE. RETRIEVAL. ANO DISPLAY CP 360 F+BAL S T M t 
JPIXR, COUPLFC-CHANNFL SCATTEBING X-SFC CALL KARL 5 6 0 . F4 RS P T 4 S 
J U R I T O P l , COUPLED CHANNEL X -S tC EV4LUATI0N fNE4 360 f 4 HS P CT 4 S 
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J U P I T O R l K I N E T I C S 

J U P I T O R l , C O U P L E D - C H A N N E L X - S E C E V A L U A T I O N CRNL 1 5 0 4 f 5 3 RS P T A $ 3 0 8 
KAPL CALCOMP P L P T T I N G R O U T I N E S KARL 5 6 0 0 F+CCM PS T P S K A P L P L O T , 4 9 6 

S I M P L E l , T I M E - S H A R I N G P R C G P 4 R M I N G LANGLAGE 4 4 2 
I I C N 4 , 3 - 0 T E M P E R A T U R E C I S T R I B U T I C N PRCGRAM 2 9 9 
G E M . E I G E N V A L U E PROBLEM FUF V I B R A T I N G SYSTEMS 5 4 4 
C U R F I T , CURVE F I T T I N G E X P E R I M E N T A L DATA P C I N T S 43 
OATATRAN U T I L I T Y M O D U L E S , 2 - C + 3 - D P L O T T I N G 4 0 7 

OCGGY, DESK CALGULATCR FCRR SHEET DP PACKAGE 4 2 8 
L I Z 4 R C , N O N L I N E A R D I F F E R E N T I A L E O N S . S C L U T I C N 4 4 5 

S N E C , N O N L I N E A R A L G E B R A I C FCN SOLN CURVE PLOT 3 5 4 
K A P L P L O T , KAPL CALCOMP P L O T T I N G R C U T I N E S 4 9 5 
S C R S D C , PRESSURE V E 5 S F I S T R f S S ANC F A T I G U E 3 9 1 
G A S P A N , CCMPLEX C 4 M M 4 - R 4 Y SPECTRA A N A L Y S I S 4 8 5 
C L E M , ANGULAR D I S T R I B U T I G N L E G E N D P f f I T T I N G 5 3 1 
M L L T I , M U L T I - L E V E L RESONANCE THEORY XSEC CALC 5 3 5 
R A U M Z E I T , 1 - 0 T I R E - D E P E N C E N T C I F F L S I C N CALC 3 5 2 

S T I N T 3 , S I N G L E - C H A N N E L S F A C E - T I M E S Y N T H E S I S 3 8 9 
R A P P , H I G H - V E L C G I T Y FLOW STUCY S T E A M - W A T E R M I X 3 8 2 
S T E M , M A T R I X G E N F R A T I C N FOP A S Y S T E M OF BEAMS 3 3 7 

T L B F , U - T U B F HEAT EXCHANGFF S T R E S S A N A I Y S I S 378 
O V N C l , P H O T C M U L T I P L I E P F L E C T P O N D I S T R I P U T I C N 4 5 4 
M C S T , A M U L T i n i M F N S I C N A L C P T I M I Z A T I C N SCHEME 4 4 6 

R C P E . F I N D I N G PCCTS CF 4 P G L Y N C M I A l 4 4 4 
J P I X R , C O U P L E D - C H A N N E L S C A T T E R I N G X - S E C G4LC 5 0 5 
P H A S E R , PHASE S H I F T X - S F C E P 0 L A B I Z 4 T I C N CALC 5 0 7 
3 C X T , O t P 3 , 3 - D XENCN T B A N S I F N T E C E P L E T I C N 4 7 7 
H A F M A T , SYSTEM S T t A O Y - S T A T t FLOW C I S T B I B U T I C N 6 1 5 
F I N E L , F I N I T E - E I F R F N T S T L D Y 2 , 3 - C S T B U C T U B E 5 4 0 4 
OATATRAN 2 - P GECMETBY I N P U T , P B E P A P A T I C N , E D I T 4 0 6 
OATATRAN U T I L I T Y M C C U L F S , 2 - C E 3 - C P L C T T I N G 4 0 7 
T I G I B ? , MODULAR DOCUMENT I N F C P M A T I C N SYSTEM 4 3 3 
D A T A T B A N , MCOULAB PPCGPAMMING ANC C4TA SYSTEM 3 8 6 
S C R 3 . STBESS A N A L Y S I S S H F L L S OF B f V O L U T l C N 8 0 

IG R C U T I N E S KAPL 5 6 0 0 F+COM BS T P S 4 9 6 
WHAM, L I C U I C - F I L L t P P I P I N G SYSTEM A N A L Y S I S 278 

KE 7 0 9 4 F+MAP RSRP T C t SATUPATED BLCWDCWN2, BLOWCCWN A N A L Y S I S LCFT 200 
KE 7 0 9 4 F 2 PSBP T H I P T H l , BLOWDGWN P P f S S U B E T F M P t P A T U P F H I S T O R Y 155 
K E E L E , L I N E A B L Y - C C N S T R 4 I N t D C P T I M Z 4 T I C N C R M 2 6 L F 4 RS P P I 5 5 6 
K F F F , M G B S , T G A N , NUCLFAR C R I T I C A I I T Y SAFETY PR 3 6 0 F 4 PS P T C S 6 1 7 

K E N C , MCNTE CARLO M U L T I G R O U P C P I T I C A L I T Y CCnE CPNL 36^. F + E)AL BS8RL CT C $ 4 5 . 
K E N D 2 , MCNTF CABLC MULTICRC:OP C P I T I C A L I T Y CCPE DP 3 6 0 f f + B A L BSPP GT C S 4 5 0 
K E N C 2 , MOMTE CARLO M U L T I G P O L P C P I T I G S L I T Y CODE BED 6 6 C 0 F+CCM RS PL X T C S 4 5 0 
KERNEL GALC GGA 7 , ;9 i . f ? PS T 4 S S l i M M I T , C R Y S T A L L I N E S C 4 T T E R U G 6 t 

KERNELS OP 3 6 0 BCC R LX T Z S THERBCS L I E R A R Y , 3 J - G F E N D F / b SCAT 543 
KEX C P T I C N S A M 3 5 0 f 4 PS P E t B l O l , S FAC F - 1 NPt Rf NCE NT K I N E T I C S 2 5 6 
KEX O P T I O N S ANL 3 6 ; , f 6 3 PSBP F » P l u , SP4G F - 1 NOP P t NCENT K I N E T I C S 2 5 5 
KEX C P T I C N S WANl 7 ) 9 4 F4 RS F f t R I O l . 5 F A C f - 1 N C E P E N C E NT K I N E T I C S 2 5 5 
K I N F T I C S A I 3 6 0 F 4 BS P T F t T S N , SPAT I A L l Y - D E P t N C f N T RFACTCP 3 J 9 
K I N E T I C S 4 1 7 0 9 4 F+MAP PS P T F t T S N , SPAT 1 A L L Y - C E P F N C t N T RFAGTOR 3CE 
K I N E T I C S GGA H O P F 4 PS P F t G A P C T K I N , 5 FAG f - I N O t PENG LNT BEACTCB 3 1 7 
K I N E T I C S BGL 5 4 0 C F 4 PS P T E $ A C E R , I C AND 2D F f W - G P O L P S P A C E - T I M E 4 9 4 
K I N E T I C S CALL ANl 3 6 0 F 4 PS P E t R I O ? , S P 4 G E - I N D E P E N G t N T I N V E R S E 168 
K I N F T I C S CALC ANL 3 6 0 0 F t 2 RSPP F t B 1 0 2 , S P A C E - I N P E P E N C E N T I N V E R S E 158 
K I N E T I C S C 4 1 C WANL 7 j 9 4 F 4 PS E t P I O ? , S F A C E - I N D E P E N C f N T I N V E R S E 156 
K I N E T I C S CCDE ANL ^ 6 0 F4 PS P T t t A N G C N , S P A C t - I N D E P E N D E N T REACTCR 4 8 6 
K I N E T I C S CODF A M 3 6 0 F4 PS PL CT F t 0 X 1 , Q U A S I S T A T I C S P A T I A L RFACTOR 4 7 4 
K I N F T I C S CCPF 4 M 3 6 0 0 35F BS PL CT F t C X I . O L A S I f T A T I C S P A T I A L R f A C T C R 4 7 4 
K I N E T I C S COOL L 4 f l 6 6 ) J ( 4 P f P T f t A N C L N , SPAC E - I N D t PENDE NT P F A G T l ' P 4 8 6 
K I N F T I C S EONS CCA 1 1 , 8 E4 PS P f t G 4 f 4 , S T 4 B I I H Y 4 N A L Y f l S REACTOF 291 
K I N F T I G f KFX C P T I L N S A M 36C F4 R f P F t P 1 0 1 . S P A C F - I N D E P f N D E N T 2 5 5 
K I N E T I C S KFX C P T I C N S A M 2 6 0 0 F 6 3 RSBP E t P I O I , S P A C F - 1 N D E P E N C E N T 2 5 5 
K I N E T I C S KFX C P T I C N S WAUL 7 . 9 4 F4 PS P C $ P l O l , 5RAC E - 1 N O C P E N C E N T 2 5 5 
K I N E T I C S P P 0 G R 4 ^ PPML 3 6 j C4 BS P XCT F t T A S K , l - D N U L T I G B C U P R t A C T C B 5 5 6 
K I N E T I C S SNAP GECMFTPY 4 1 7 . 9 , . F? PS t t SNA FK I N 5 / • : A , I - P EGIC N 12? 
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K I N F T I C S L 4 T T I C F 

K I N t T I C S T E M P f P 4 T U E E D I S T STLOY A f E ^ 5 0 F4 RS P F S B L A S T , REACTCP 
K I N F T I C S T E M P f R A T U P f FEECEAGK BAPL 6 5 ; J F 4 RS P T F S N U W I G , l - D 2 - G P 
K I N F T I C S W/FCFPftACK 4 1 7 C 9 4 F+MAP RS R T E S A I R C S , S P A G E - I NCt PENDENT 
K I N E T I C S W/FEFOBACK A f P 3 6 0 F 4 PS P F t A I B t K 2 , S P A G E - I N U E P E N D E N T 
K I N F T I C S W/EFFOBAGK A I 7 . 9 ) F 2 RS E S A I R E K S , S P A C f - 1 N D t P E N D F N T 
K I N E T I C S W/EEEOEACK CDC 1 6 0 4 F 6 3 RS P t S A I R E K 3 , S P A C E - I N D E P E N D E N T 
K I N E T I C S W I T H TFMP FEEDBACK GGA 1 1 0 3 F4 RS P T F S G A K I T , l - D M U I T I G P 
K I N t T I C S 2 - 0 HFAT TRANSFtR GGA 1 1 0 8 F+BAL RS P T F S B 1 0 C S T 6 . COMBINEO 
K I T T , SYSTEM FAULT TREF t V A L U A T I O N CODES ANC 3 6 0 E4 RSEP GT G « P R E P , 
K I T T , SYSTEM FAULT TREF E V A I U A T I C N COOES ANC 1 1 . 8 F4 RS P T C S P R E P , 
KSUN 3 6 0 F 4 R S P C S CCRGAM, U N F O L D I N G CF GUMPLfX GAMMA-RAY SPECTPA 
LAG, ASSfMRLEP FCR F L 0 C P 2 I N S T R U C T I O N SET PW 1 6 0 4 F + C D P PS P I P S 
L A G R A N G I A N FONS CF M O T I C N S C L U T I C N SLA 3 6 0 0 F 3 6 RS P T S S T 0 O C Y 2 . 2 - 0 
l A G l RS P C S MGPSN. l - C M L L T I - G P SN APFROX SLAP G Y l SPHERE PW 1 6 0 4 
LAGl PS P N t C T X , E F F t C T I V E X - S E C T I P N CALC FRCM OSN CUTPUT PW 1 5 3 4 
LANCU4Uf K A P l 6 5 0 0 F+ASC PS P S S I M P l f l , T I R E - S H A R I N G RRCGPAMMING 
LANGU4GE POOCfSSOP UNDER TSC 4 N I 3 6 0 F + B A l R B I T F S T S C - S P E A K E A S Y , 
LAPLACE F C I ] 4 r i O N I S O T R O P I C C I E l t C T R I C S S I A 6 5 , 0 F4 RS P V S F H E A R S , 
LARCA, F L U X - W E I G H T I N G OF C T F 4 CROSS S E C T I C N S L A S l 6 5 0 0 F4 RS R N S 
LARGF n F F L F C T I O N S T P f S S STUCY BAPL 5 6 0 0 F+CCM PS P T I S G 4 P L 2 , I N f L 4 S T I G 
L 4 S E R . SPECTRUM GALC W I T H RURNUP GYL L A T T I C f TVA 3 6 0 f 4 PSBPLXCT R S 
LASER. SPFCTRUM CALC W I T H PUFNUP G Y l L A T T I C E WAPD 7 0 9 4 F+MAP PS P I X T E S 
LASL 3 5 3 F 4 BS P L $ G E N R P . F R E t - F G R M A T CARD I N P L T PRCCESSCR 
L4SL 3 6 0 F4 RSBP CT C S T R I P L E T , 2 - 0 TRIANGULAR MfSH TRANSPCRT PROGRAM 
LASl 3 6 0 D F 4 FSPP CT C S T W C T P 4 N 2 , 2 - 0 M U L T I - G P TRANSPORT XY RZ RTHETA 
LASL LFAST S C U A R E S , GENERAL CURVE F I T T I N G LASL 7 0 9 4 f 4 RS T P S 
LASL XSFC S E T S , SN I P - 2 4 - AND 2 6 - G R O U P SETS LASL 6 5 0 0 PCD P LX T Z S 
LASl 5 5 0 0 BCD R LX T Z S LASL XSEC S E T S . SN 1 8 - 2 4 - AND 2 5 - G R C U P SETS 
LASL 6 6 G 0 F+GOM RS P T P S L F N S D E S , NCNLINEAR LEAST SC LENS O t S I G N SYSTEM 
L4SL 5 6 0 0 F+GDM PS P T C S I N D X , XBAY D I F F B 4 G T i n N PCWCER P A T T f P N I N D E X I N G 
LASl 5 5 0 0 F 4 RS P I S G f N R P , F R t f - F O P M A T CARC I N P L T PRQCtSSPR 
LASL 55CC F 4 RS P N S D A C l , SN P t R T U R P A T I O N GPCE L S I N G CTF4 F l U X F S 
LASL 5 5 0 0 E4 RS R N S L A R C A , F L U X - W E I G H T I N G CF 0 T F 4 CROSS SECTIONS 
L4SL 5 6 t O F4 RS P T A S T C P ; THERMAI S C 4 T T E R I N G C R Y S T 4 L L I N E M 4 T E R I 4 L S 
LASL 6 6 0 0 F4 R S P T B S G L E N , GROUP CCNSTANT GALG FRGM TCP OUTPUT D4T4 
L4SL 6 5 0 0 F4 PS P T L $ P T F 4 , l - D M U L T I - G F O I S G R f T E C R O I N A T f PFOGRAM 
LASL 5 5 0 0 F 4 RS P T C S T P I P L F T , 2 - D TR IANGUL4R RESH TRANSPORT PROGRAM 
L4SL 5 5 0 0 F4 PS P T C S 3 0 C T , 3 - D MULTIGPCUP C I F F U S I C N XYZ B - T H f T A - Z 
LASL 6 5 1 0 F 4 RS P T C S P H E N I X , 2 0 D I F F U S I O N PURNUP R E F U E L I N G H I S T C R Y 
14SL 6 6 0 0 F 4 FS P T C S 2 P B , 2 - 0 MULTIGRCUP D I F F L S I C N AND C E P L E T I O N 
LASL 6 5 0 0 F 4 PS P T E S A N C C N , 5 R A C E - I N C F P E N D E N T REACTOR K I N E T I C S CCDf 
LASL 5 6 0 0 F 4 RS P T C S G R 0 U P 2 , GROUP THECRY CF l A T T I G t DYNAMICS 
L4SL 5 5 0 0 B F+CQM RS T P S L A S L I B , LOS ALAMCS S U B P C L T I N E I I P R A R Y ROUTINES 
LASL 6 6 0 0 0 F 4 FS P T C S T W 0 T R A N 2 , 2 - 0 M U I T I - G R TRANSPOBT XY RZ RTHETA 
LASl 7 0 3 0 F4 RS T H S R A T H , 2 - PR 3 - D HEAT CCNCUCTICN LUMPEC MASS 
LASl 7 0 3 0 F 4 RS P T C S D T F 4 , l - D M U L T I - G P D I S C R E T E ORDINATE PROGRAM 
LASL 7 J 3 C F 4 R S P T C S P T F - B U R N , 1 - 0 M U I T I - C P D T F 4 WITH C E P L E T I C N 
L4SL 7 0 9 0 F+FAP RS P I S W I R F X , COMPLT6R-PR0DUCED W I R I N G L I S T S LHTREX 
LASL 7 0 9 0 F + F A P PS P T L S O P C , DATA P R E P 4 R 4 T I 0 N FCR 2 - C DES IGN PROGRAMS 
LASL 7 ) 9 0 FLCCC RS P B » M C S . MONTE C 4 B L 0 NEUTRCN P f N E T B A T l C N STUPY 
LASL 7 0 9 0 FLCCO RS P B » Z C T , GROUP-CCLLAPS ING OF M L L T I - G P X - S E C T I C N S 
LASL 7 0 9 4 FAP RS P T H S R A T H , 2 - OR 3 - D HEAT GCNCUCTION LUMPED MASS 
l A S L 7 0 = 4 F2 RSBP H S A X F L U . HEAT TRANSFER MCLTEN FUEL TUBE BUNDLES 
LASL 7 3 9 4 F2 RSBP H t AXTHRM, HEAT TRANSFER S O L I C F U E l TUBE BUNDLES 
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LATT ICF LINEAR 

LATTICF OYNAMICS 4NI 36: F4 B5 P T 0 t G P 0 L P 2 , GBLLP THEOBY CF 
LATTICE OYNA'^KS LASL 560C F4 BS P T 0 t G B 0 L P 2 , GFOLP THFCBY OF 
LATTICF FFFECTS GGA 7044 F+RAP RS P T R t GARCL, RE5CNANCE OVfPLAP ANC 
LATTICF EFFECTS LER 7094 F+RAP PS P T B S GARCL, PFSCNANCE OVERLAP 4NC 
LATTICF PHYSICS MCOULES DP 250 F+RAL 5 X T P » RAHAB, JCSHUA SYSTEM 
LATTICF VIBRATICN NEUTRCN SC4TTPING COCFS ANC 360 F4 RS P CI W t RACf 
LEAKAGE AI 7o90 F? RS J S EARSFIA, DOSE PATF fPCM SNAP SHIEIC 
LEASE ANALYSIS 514 360 COBOL RSBP CT R t BECCR, AFC CP PURCHASE VERSUS 
LEASE ANALYSIS SLA H O P COBOL RS P " S BECCR. 4FC CP PURCHASE VERSUS 
LEAST SC LENS DESIGN SYSTFM LASL 6 6 3 ) F+CCR P5 P T F t L E N S O E S . NCNLlNEAP 
LEAST SCUABES ANALYSIS PESCNANCE DATA UILL 36. F4 RS F A t C O D I L L I . 
LEAST SCUABES EXPONENTIAL CECAY CURVES LLL 7094 F? PS P P t EXPALS, 
LEAST SCUAPES FIT FISSILE NLCLICE CAT4 BARL 6500 F4 BS P I P t DAFTl, 
LEAST SCUARFS FIT SUM CF tXPCNENTlAlS MIT 739'" F? Rf E P t FRANTIC, 
LEAST SCUARFS PHOTOPEAK SPECTPA CCCE DNW U O R F+bAL BS P T C t GSSLBNIB, 
LE4ST SCUABES TB 4N SMUTAT ICN 4NALY5IS BNW U j R F5 BS P T C S C B U F I T I , 
LE45T SCUARFS, GENFR4L CUPVt FITTING LASL 7094 r i, PS T P t LASL 

LEGCOEF^, LEGENDPF CCEF CALC FCP ANGULAR DIST CGA 7044 F4 PS P X A t 
LEGENDPF COEF CALC FOR ANGULAR ClfT GGA 7,44 F4 RS P X A t LECCCEF3. 
LEGENDRE CCFF CALC FOB ANGULAR CIST DATA AI 7094 F+RAF PS P A t CHAD. 
LEGENDPF FITTING KAPL 6600 F4 HS P A t CLEM, 4NGULAR CISTRIBUTICN 
LENS DFfIGN SYSTEM L45L 66u. F+CCM RS P T P t LENSOES. NDNLINE4R LEAST SC 
LENSOES, N0NLINF4P Lt4ST SC LENS CtSIGN SYSTEM L45L 6600 F+CCM PS P T P I 
LEOPABO, SPECTRA CALCUIATION WITH CFPLFTICN AERI 55,.. RSBPLX T B t 

LEGPARO, SPECTRA CALCULATICN WITH CEPLETION JNC 1108 F5 RS LX T b t 
LE0R4R0, SPECTRA C4LGUL4TICN WITH CEPLFTICN WAPO 360 F4 PS PLXCT P $ 
LER 7090 F+M4P FS P T G t TC5N, 2-D MULTIGPCUP CISCRETE ORDINATE PROGRAM 
LER 7094 F+MAR PS P T B t CABCL, BESCNANCE CVEBLAP ANC LATTICE fcFFEGTS 
LEB 7)94 F4 P5 P T C S DTF4, 1-0 MULTI-GP DISCRETE CROINATE PRDGBAM 
LETC. l-C SLAB GAMMA-BAY TRANSPCRT P4PI 66C0 F4 FS P T J S M0756, 
LI I ANG 360 F4 PSbP XCT W t GAU5S6, ANAIYSIS OF G4PMA-PAY SPtCTBA GEl 
LIP AI 360 F4 B5BPLX T C t C4ESAB 4,LI PL 5T, 1-0 RULTI-GP CIFFUSICN + 
LIB SCOPE?.0 CENC 7600B F4 BS T P t MCDEL, MCOIFIED BFTTIS ENVIRNMNTL 
LIB SCOPES.2 CDC 6600C F+CCM Pf T P t MCOEL, MCDIFIEC BETTIS ENVIRNMNTL 
LIB SCnPF3.3 COG e5.:,D F+CCR PS T P t MODEL, MCOIFIEC BETTIS ENVIRNMNTL 
LIB. NfO 635 F+GMP BS T P t GENFP FNVIBCNMFNTAL BCLTINES, SUEBDUTINE 
LIB. BAPL 55004 F+ASC PS T P t BETTIS ENVIPCNMENTAL BCLTINES. SUEBGUTINt 
LIB. BW 56...8 F+ASG BS T P t BETTIS ENVIRONMENTAL PCLTINES. SUPRCUTINE 
LIBLST, 1-0 MLLTI-GP DlFFUSlCN + LIE AI 360 F4 BSEPLX T C t GAES4P4, 
LIBRARIES FROM FNDF/B OPNL 360 F4 PSBP XCT 8 t XLACS, XSDPN MULTIGPCUP 
LIBRARIES FROM ENDF/P DATA WAPO 7600 F4 BS P T E t ETCT2, THERMAL 
LIBRARIES, MUFT4 OP 5, G A M CR 2 WAPD 6600 PCD P L T Z $ ETCGI DATA 
LIBRARY LLL 7094 F+FAP PS PL T M S ECSIL, EXPERIMENTAL NFUTRON DATA 
LIBRARY GAT. A-E ANL 350 FtP+A RS T P S AMCLIPAE, APGCNNE SUPRCUTINE 
LIBRARY CAT. F ANL 350 F+BAL RS T P S AMDLIBF, ARGCNNE SUBROUTINE 
LIBRARY CAT. G-Z ANL 35C F+P+A RS T P S AMCLIBGZ, ARGONNE SUBROUTINE 
LIBRARY FORM WAPO 7603 F4 PS 0 T P S ETCT3, ENDF/P V3 DATA TO THERMAL 
LIBRARY GPOUP COLLAPSING APRF 650.J F4 PS B S APBFXl, 99-GR DIC-2B 
LIBRARY MAINTENANCE NEO 535 F4 RS P T M S TROUT, MLG MULTIGRCUP XSEC 
LIBRARY M4INTENANCE NEO 1106 F5 BS P T M S TROUT, PLC MULTIGRCUP XSEC 
LIBR4RV PPEP4R4TICN GGA Ur;6 F4 PS P X T L S GANO, GAFGAP X-SECTION 
LIBBABY ROUTINES LASL 5600E f+CCM BS T P S LASLIB, LCS ALAMOS SUBROUTINE 
LIBR4RY SERVICE ROUTINES ANL 3600 36F RSRP T M t MERMC2,MAGIC, MC»*2 
LIBRARY TAPE MAINTENANCE ANL 360 F4 RS M S R F P M G 2 , MG*»? BINARY 
LIBRARY TAPE PREPARATION PW 1604 F63 RS L S C S P l , SN X-SECTICN 
LIBRARY TAPE PRERABATIDN PW 15.4 F63 BS L t GSP2A, SN X-SEGTICN 
LIBRARY UTILITY PROGRAM AI 7094 F+FAP RS L T B S M O M U S . X-SECTION 
LIBRARY UTILITY ROUTINE ANL 3600 F53 BSBP T M S XLIBIT. X-SECTION 
LIBRARY UTILITY RCUTINE Al 3 5 L F 4 RSB L T M S CLIP, FORM OR THREDES 
LIBRARY, 30-GR ENDF/B SCAT KERNELS DR • 360 BCD R LX T Z S THERMOS 
LIFETIME 4N4LY5IS ANL 2500 F35 RSBP I S SWELL2, FUEL ELEMENT 

LIFEl. FAST REACTCR FUfL ELEMENT BEHAVICR ANL 360 f4 RS P T I S 
LIMITS BKC 350 F4 RSBP P S GRAPH. LINEAR REGRESSION W/GONFIDENGE 
LINEAR ELASTIC SINGULARITY RCDELING SLA 56O0 FTN RS P T I S C H I L E S . 



LINEAR MANTA 

LINEAR E l A S T I C 5TRLCTUBAL CYNAMICS BAPl 6 6 0 0 F4 BS P T I S M0266 . 
LINEAR F L A S I I C SYSTEMS BAPL 6600 F4 RS P T I S M 0 5 5 2 . OYNAMIO ANALYSIS 
LINEAR REGPESSICN W/CONHIDENCE L I M I T S BKC 360 F4 PSRP R $ GRAPH. 
LINEAR SYSTEMS ANl 360B F4 RS P GT I S SAP4. STRLCTURAL ANALYSIS OF 
LINfARLY-CCNSTRAINtC DPTIMIZATICN CRNL 3 6 . F4 RS R P S K E E l f . 
L ICN . 3 -0 TEMPERATURE DISTRIBUTION PROGRAM CHI 1106 F4 RS P T H S 
L ICN4. 3 - 0 TEMPERATURE DISTRIBUTIGN PROGRAM KAPL 6500 F+ASG RS P T H » 
L IPRECANl . MC NtUTRCN PENETRATION CALCUIATICN DAC 7J90 F2 PSBP J S 
LIOUIO ElOWDOWN 4N4LYSIS LCFT UGA 35u F4 RS P G S WATER-HAMMER. 
L I O I I I O - F I I L C D P I P I N G SYSTEM ANALYSIS Kf 3 6 . 0 8 F3f RShP G t WHAM, 
LISTS UHTRtX LASL 7J93 F+FAP Bf P I t WIRFX, CPMPLTfR-PPOCUCtC WIRING 
L I T H E , H t L R , C R I T I C A l ANALYSIS SYSTEM DP 3 6 0 F + H A l BS R XCT B S H A M M f F , 
L I Z A R D . NONLINEAB C l f F F R E N T I A l E C N S . S O L U T I C N KAPL 6 5 0 0 F+ASG RS P T P I 
LLL 709 F2 PS C S F I R N . 2 - 0 FFW-GP 54 4PPPGXI MAT I ON PZ GECMETBY 
LLL 5600fi F4 BS R P S GEAR. ORDINARY D I F E E B f N T I A l FCN SYSTEM SCIVEB 
LLL 7390 F + FAP BS P T B S SOPH 1 ST 1 / 2 / 5 , MULTI-GP TPANSFFR COEFFICIFNTS 
ILL 7 ) 9 0 F? PS P F S CCNFC. CPUPIFD Nt UTBGMG S-H YCPC0YN4M IC S SPHfBt 
ILL 7 , 9 4 F+FAP RS PL T M I E C S I L . EXPtFIMENT4L NEUTPUN CATA LIBRARY 
LLl 7 0 ' 4 F2 BS P P S EXPALS. LEAST SCUABES EXPONENTIAL CECAY CUBVES 
LMfPB PCWFP FXCURSION' O I S A S S f P L Y ANL 250 F4 RS P >GT f S VENUS. 2 - 0 
LMfBR POP BUNCLF NEP 625 F4 RS P T H S V t L V f T ? , TUPBOlfNT f lCW IN 
LOAC CGA 7 0 4 4 F4 PSBP CT I $ S A F F - P C P S . S T B f S S A N A L Y S I S A X I S Y M M f T B I C 
LOAD BAPL 6 5 . . r 4 BS P T i t S E A I S H F L L 2 . S H f l L S T B t S S A N A L Y S I S A X I S Y M 
LOAD 5P 3 6 0 F4 H5 R T I S S E 4 l S E i t L l 2 . SHELL S T B f S S A N A L Y S I S AXISYM 
1 0 4 0 WTSC 6 b 0 0 P P4 RS P T I S SC41 S H t l l . S H t l l STRESS 4 N A L Y S I S 4 X I S Y M 
LOAO GGA 7 . 4 4 F4 RS P T I S S 4 F F - A X I 5 Y M , STRFSS A N A L Y S I S A X I S Y M M f l R I f 
LOCA ANf 3 6 3 F4 RSliP X T G S T H F T A l - B , FUEL RCC THtRRAL RESPONSE 
LOCA A N A L Y S I S OUKE PDWEB M C C l ' I P F U M T S CUCD 6 3 5 F4 PS G S A N V E N T , 
LOCA F I S S I O N PRCOUCT P f L t A S t A N A L Y S I S BGL 6 4 C C F4 PS P G S F R C B 1 2 , 
LOCA ROC bUN.lLE CHF DSTA A N A L Y S I S ANC 3 5 0 F 4 PS PI CT M t E R R E S T , 
lOFT KE 7 0 9 4 F+MAP BSPP T C S S iMUBATEP BLCWDCWN?, BlOWCCwN 4 N 4 L Y S I 5 
LOFT UGA 3 5 0 F4 BS P G S W A T F R - H A M M t R , l l t U l O PLUwrOwN A N A L Y i l S 
LOS ALANCf SUR30uT I t4E L l b P A R Y R C U T I N E S 145L 6 6 0 0 B F+CCH PS I P S L A S L I B . 
LCSS-CE-CCUL ANT E EMERGENCY C O O L I N G HCL 6 4 0 0 F4 PS P T G S I G G 5 A 4 , 
LOSS-CF-COUL 4NT A C G I O t M A N A I Y S I S PAPL 6 6 0 0 F 4 ES P T 0 S F L 4 S H 2 , 
L O S S - C F - C C C L A N T A C C I C t N T A N A L Y S I S P A R I 5 5 ; , . F4 • S R T G S M . 5 ' - 5 , A C T 1 , 
L 0 S S - O F - C O U L 4 N T THfRMAL A N A I Y S I S POL 6 4 C 0 F 4 HS R T G S N U R l O l - l . O , 
LUMRfD MASS I «5L 7 3 3 0 H4 RS T H S R A T H , 2 - * R 3 - P H t A T C'TNOIICTICN 
LUMFFO MASS l A S L 7 . 9 4 FAP R5 P T H S P A T H , 2 - CR 3 - P H t A T CONOUCTIDN 
LWBR F U f L S W F | L I N C TEMPFRATLRE STUCY BAFL 6 6 0 0 F4 P f P T H S F I C B O . 
L Y N N f , WOOOS-SAXTN POTENTIAL 5HAPF C A L C U L A T I C N CRNL 7 0 9 0 F2 RS A S 
MA-G 3 6 . ' H4 R f P P CT G S F I A S H 4 , FUL L Y - 1 MPI IC I T T P A N S I F N T S I M U L A T I C N 
MAC. S H I E L D OCSIGK MULTIGRCUP SLAH GtCMpTKY 4NL 3 6 Q J f6 '> PSPPL T J t 
M4C. S H I F L O O t S I G N M U L T I G H L U P SLAE GECMETRY PNW 7 0 9 0 f 2 RSBPL T J S 
M A C H l , 1 - U M U L T I - G F P I E E U S I C N S l A P G Y l SPHEPf A N l 3 6 C 0 f 3 6 PS P X T G S 
M 4 C H 1 , l - D M U L T I - G P D I P F U 5 I C N SLAP GYL f P H F R t MTS 2 6 0 F4 RSBPLXCT C 8 
M A C H l , 1 - n M U L T I - G P O l E p u b l C N S l A P GYL SPHERE RUBC 6 5 . 0 f 4 PS PLX T G S 
MACS L A T T I C E V I B R A T I C N N f U T P C N S C A T T B I N G CCCES ANC 3 5 0 r 4 P S P C T I, S 
MAO P f P P S B U R P l , O f T t l T O R f F F I G U N G Y P f l N T SCURCf MTS 7 o 9 . , 

S B U P R 2 . CETFCTCP F H F I C I F E C Y C I S K SCURCF M I S ""090 
1 BUBP'», L l T f C T O P t F f l G l F N G Y P C I N T SCLBCf MTS 7 0 9 0 
S B U R P 4 , GAMM4-U4Y P H O I C f R A C t I C N S C L I C C B Y S T A l MTS 7 t 9 . 
S B U B P 5 , GAMBIA-BAY PHCTI f PACT IC N WELL C B Y S T A l MTS 7 0 9 0 

M A G I C , MC»»7 L I B R A B Y S E R V I C t E O L T I N E S ANL 3 5 0 0 2 6 f PSHP T R S MERMC2. 
MAGNETIC NETWORK S C L U T I C N BAPl 6 6 . , « f 4 RS P T I S R A N t l , B t C T A N G U I A R 
MAINTENANCE ANL 360 f 4 Bf M S MtRMG2. MC«»2 FIN4BY LIBRARY TAPt 
R4INTENANGt NED 635 f 4 RS o I M S TROUT. MUG Ml lTIGBCUP XSFC I IBRARY 
MAINTFNANGf NFO I I C " F5 BS R T M t TROUT, MUG MLLTIGRCUP XSEC LIHRAPY 
MANAGtMfNT Nl •) 63' j F« BS P T 0 S FUMBLE. FAST RE4CTrc FUFL 6U0NUF C 
MANAGEMENT SYSTEM ALDO 3 6 . COHCl RS P M t AEC-ALC FAL. R40 IU FRECUENCY 
HAN4C6MfNT, E C I T I N G . £ ANALYSIS RAPL 6fCC F4 RS P I M S SHICG. 04T4 
MANEl, FCCTANGULAR MAGNETIC NETWORK SOLUTICN P«Pl 55C0P f 4 BS P T I S 
HANIPUI ATIUN ANL 35,J f 4 PSbPL CT L S ABG-XSECl , MICPCSCCPIC X -S fCT ICN 
MANTA, STFAPY-STATE THF BMAl-HYOR 4UL IC ANALYSIS NEP 6'»5 F4 PS P T H S 

MAO 
MAO 
MAO 
MAO 

BSB 
PSE) 
RSB 
OSE 

C 
0 
D 
0 
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MANTA MIXEC 

G t INTEG,INSPEC, 

F4 RS P F S 

MANTA, STFAOY-STATF THFRMAL-HYORAULIC ANAIYSIS WARD 6600 F4 PS P T H S 

MANUFACTURING REOUIREMFNTS CEPI GFTS BASIC R R S MAPPER, PRECICTING 

MAPPER, PREDICTING MANUFACTURING RECUIREMENTS CtPI GFTS BASIC R M t 

MAPKCV SIMULATION CF REACTCR CRN OP 360 F4 RS P 

MARS, 2-0 FXCURSION CALCULATION B-Z GEOMETRY APDA 7094 

MASS LASL 7)3ij F4 PS T H S BATH, 2- CB 3-0 HEAT CONDLCTION LUMPFC 

MASS LASL 7094 FAP RS P T H S RATH, 2- CR 3-0 HEAT CONCUCTION LUMPEC 

F+CCM RS R H S HYMAS, HYDRODYNAMIC 

P U S DYNAMIC ANALYSIS OF GASES BY 

C S SPECTPA, MC CALGLLATICN IRPACIATEC 

AFB 35ii F4 RS P B t WELWING, 

S TOR, THERMAL SCATTERING CRYSTALLINt 

MASS MATRIX GENfRATION 

MASS SPtCTPOMFTRY BFD 

MATEBIAL GEC 7090 

MATEBI4L BUCKLING CYl FUEL ELEMENTS 

MATEBIALS LASL 5600 F4 PS P T A 

PAPL 6500 

360 F4 RS 

FAP PSPP X T 

MATRICFS AGC 7090 F2 PS P T B I AGN-SIGMA, GAIC CF MULTI-GP TBANSFEP 

MATP IX EIGENVALUE ETGFNVECTLB PACKAGE ANL 

M4TBIX E IGFNV4L0E FIGEMVECTGB P4GK4CE 4NL 

M4TRIX EIGENVALUE EIGENVEGTCR PACKAGE ANt 

MATRIX EIGENVALUE EIGENVEGTCR P4CK4Gb 4NL 

MATRIX GFNERATION PAPL 5603 F+COM Pf 

MATRIX GENER4TICN FOP A SYSTEM GF BF4MS K4PL 66 

MATUS, 3-C FINITE ELFMFNT ELASTIC ANALYSIS 

MAXIMUM MPMFNT GALG 41 7OQ0 F+F4P PS 

XCT P S E 1 S P 4 G K , 

X T P S EISRACK, 

X T P S EISPACK, 

X T P S EISPACK. 

HYMAS, HYDPCCYNAMIC MASS 

F4 PS P I S STEM, 

PAPL 6 5 C 0 F+COM PS P X T I S 
T I t 4 R E S T R A I N T P I P E S T F F S S . 

36. 
535 
HOP 
6600 

F4 
F4 
F4 
F4 

H t 

RSP 
PS 
Rf 
RS 

HYMAS, 

$ M F F M C 2 , M A G I C . 
F 4 PS P CT E f 
F 3 6 R S P T B S 

MAXIMUM Y I F : L P FROM B E A C T I C N CR CECAY CPNL 1 5 j 4 F 6 3 0 5 P C S I S C T C P E S , 

MG ORNL 3 5 0 P F + BAL RS P T b S R A F F L E , 1ST F L I G H T r C L I I S I C N PRCBAP I L I T I E S 
MC C A L C U L A T I O N I R P A D I A T E U M A T E R I A L GFC 7 0 9 C FAP RSBF X T Q S S P F C T P 4 , 
MG NEUTRON P C N E T P A T I O N C A L G L L A T I C N OAC 7 0 = ' 0 F 2 RSBP J S L I F R E C 4 N I , 
MG N E U T F C N , G A M B 4 - P 4 Y H I S T C t l c S PW 1 6 0 4 F + C O P RS P X T P S F M C - N , F M C - G . 
M C * * 2 B I N A R Y L I P P t P Y T 4 R t M A I N T F N A N C E 4 N L 3 6 , F 4 RS M S M t E M C 2 , 
M G * * 2 DATA C Q N V E R S I C N A M 3 6 3 F 4 RS F CT N t E T C E , E N C F / B TC 
M C * * 2 OATA C O N V F P S I O N 4 P P 4 3 6 0 0 A 5 A E 4 PS R T R t E T C E , f N D F / B TC 
M C « * 2 L I P R 4 F Y S E R V I C E P C U T I N F S ANL 3 6 36E RSPC T 
M G » « 2 , ENOF M U L T I G R O U P X - S E C T I U N C 4 L C U L 4 T I O N ANL 3 6 0 
M C t « 2 , FNOF M U L T I G B O U P X - S F C T I U N C A L C U L A T I O N A M 3 6 , : 

MCGUIRE U M T S DUCC 6 3 5 E4 PS G t A N V F N T . LCCA A N A L Y S I S CUKE POWEP 
M C S . MONTE CARLO NEUTRON P E N F T R A T I C N S T U L Y L A S L 7 0 9 0 F L C C O RS P 6 ! 

MEASUREMENT A N A L Y S I S GEC 6 3 5 F 4 BSBP 0 t M I C F P C , M I G P C H A P D N E S S 
MEASUREMFNTS CGA l l O t < F 4 PS P T A t T A C A S I , A N A I Y S I S CF R t S C N A N G E 
M E D I A I L C G O B R E G T I C N CALC 4 1 3 6 0 F 4 OS P T C t B E S P C N O , D I S S I M I L A H 
MEDIUM SPFCTPUM X - f E C T I C N S A I 7 ; 9 j F + F A P PS L T B J C U I C K I E . I N F I N I T E 
M t R M C 2 , M C « « ? B I N A R Y L I P R A P Y TAPE M A I N T E N A N C E ANL 3 6 0 F 4 PS M t 
M E R M C 2 . M A G I C , M C » * ? L I B R A R Y S E K V I C E R C U T I N E S ANL 3 6 . . 3 5 F F S B P T M $ 

MESH GGA L10>. F 4 BS P T C t G A T T , 3 - 0 F E W - C f C I F F U S I C N GALG H E X - Z 

t G 4 M T E I , 2 - C M U L T I G P C I F F U S I C N T R I A N G U L A R 

»S P B t P A F T I , C P T I R 4 L GPCUP 0 " 

P T i t C M E S H , B E N U R , S t l f - C B C A M Z I N G 
P f HP 
R S P 
OS P 

11 . F F 4 B 5 
r g t C 4 5 C 4 C E . G 1 U S I E B , 

OP 3 6 0 F 4 
PW 1 5 , 4 
GFC 6 2 5 

T C 
6 5 , . , 

F 4 
3 6 0 

F4 

BS 
r 4 
F4 
F 4 

CT G t T O I F L F T , 2 - C T B I 4 N G U L 4 B 
T C S T H I P l E T , 2 - C T B I A N G U L A P 
T C t T P I F L F T , 2 - C T B I 4 N C 0 L A F 

P S F B E V A F 6 , HTGP 
F A O I A T I C N CAMAGE I N 

BS P T C I K E F F , 
L A G l F S P C t 
F 4 BSPP c t 

MESH SCA 1 1 0 8 F + 8 A L BS P 
MESH C O L L A P S I N G TPW 
M t S H G C N t P 4 T I C N 5 1 4 6 6 0 0 
MESH TOANSPOPT n p r C P A M I A S L 
MESH T B A N S P O B T PROGRAM L A S L 5 5 ; , 0 
MESH TBANSPOPT PBOGBAM L A S L 7 5 3 3 
M E T A L L I C F I S S I O N FPCDUGT B E L E A S F CG4 
METALS GEC 6 3 5 F + F A P BSBP 

M G B S , T G A N , NUCLEAR C B I T I C 4 L I T Y S A F E T Y 
M G O S N , 1 - n M U I T I - G P SN 4PPPCX 5 L 4 P G Y l S P H F P F 
M I C H R O , M I C H 0 H 4 R C N E S f MEASUREMENT 4 N 4 L Y S I S 

M I C P O H A P O N F S f M F A S U O f M E N T A N A L Y S I S GFC 6 3 5 F 4 PSPP 
M I C R C S C C P I C X - S F C T I L N M A N I P L L A T I C N A M 3 5 0 0 4 P S B F L CT 
M I P A B . M I P t P , G T N T A I N M E ' J T S Y S T f M I O D I N E P E R C V A L p r i 6 4 0 0 F 4 
M I R A P . C O N T A I N M E N T SYSTEM I C P I N F REMOVAL RCL 6 4 j ; F 4 PS P X G 

M I S H - M A S H , RESONANCE I N T E G R A L GALC HORCGENECUS ANL > 6 G 0 E ^ 6 B S B P 
M I S T , 1 - n FEW-GP SN DOUBLE SN APPFOX SLAP GECM PPCO 7 0 9 0 t 2 RS R 

T i t S A e ( l R 4 . D I S C R E T E - E L E M E N T A N A L Y S I S T U N 
T D t R D Q 5 , 2 - 0 F i W - G B C U P D I F F L S I C N ANC C C P L E T I C N 
T F t G A K I N 2 . I D M U L T I G P C U P T I M E - C E P E N O E N T 0 l t F U S I 3 N 

P 1 F R A N T I C , L E A S T SCUABES F I T S L N CF E X P O N E N T I A L S 
H t P 4 P P , H I G H - V F L O G I T Y F l C W STUOY S T E A M - W A T C E 

3 6 , E4 PSBP CT 0 t I S C T A B , PU P C W t R C U T F U T FRUM 

M I T 3 6 , i F 4 PS P 
M I T 3 5 0 B F + R A L PSHP 
M I T 3 7 0 F 4 PS P 
M I T 7 . 9 . ; F ? BS P 

M I X K A P l 6 6 0 3 F 4 BS P 
M I X E D I S C T O P F f MLMO 

C f M I G H B O . 
J A P C - X S F C l , 
f 5 P X G t 

t M I h fi B , 
4 f 
G » 

S H F | _ L f 



M L - 1 R L L T I - C H A N N t I 

M l - 1 F L l 10 FLOW F X P F B I M f N T A N A L Y S I S AGC 7 3 9 0 F 2 FS P C S C B C C 9 0 , 1 5 4 
MLMC 3 6 0 E+G+P PSBP T M S R A L C R T P H . RESOURCE A L I D C A T I C N P P C J t C T PLANNING 5 u 3 
MLMC 3 6 0 F4 FSBP C P S L A T I N S O . NXN L A T I N SCUAFF F X P E R I M t N T A l CES IGN 5 3 0 
MLMC 3 5 3 F 4 PSBP CT 0 S I S C T A B , PU POWER CUTPUT FROM M l X t C I S O T C P F S 5 1 9 
MMM3, CCCBOINATE A N A I Y S E S S f M I - P I G I C M p i F G U L E S ANC 3 6 3 f 4 RS P W S ( 3 2 
MODE F A P l 6 5 3 0 F4 RS P P S P F L 3 1 . R E L I A B I L I T Y FCP A S INGLE F A I L U R E 497 
MCOE FAST PFACTCP X-SEG CALC BNW 1108 F4 BS P T B S FCC4. FUNDAMENTAL 306 
MODELING SLA 5 6 . ' , FTN KS P T I S C H I L E S . LINFAR ELASTIC SINCUIABITY 511 
M0DFR4TPP GGA UOR F4 BS P A S GAKER. INELASTIC SCAT X-SECTICN CAIC 289 
MODFRATCP SPACE CHCRC P I5T FLNCT 4EG 7i ,90 F2 RS B S DANCOFF JP . 15C 
M O D I F I F P P F T T I S ENVIRNMNTL L I B S C n P E 2 . 0 C t N P 7 6 0 3 R F4 PS T P t MODEL, 478 
MOOIEIrO R t T T I S ENVIBNMNTL L IB SCCPE3.2 COC 6 5 . . G F+CCM RS T P S MCDEl . 476 
MOOIFIFC BFTTIS ENVIRNMNTL LIB SCDPE3.3 CCC 66C0O F+CCM RS T P S M U D t l , 476 
MODULAR DOCUMENT INFORMATICN SYSTfM KAPl 65006 F+ASG PSE X T M t T I G I P 2 . 4 0 ' 
MODULAH PROCBAMMiNG AND DATA SYSTFM KAPL 56C.E F+CCM R T M S DATATOAN, 365 
MOOULE ANL 350 F4 RSBP CT L S A B G - N U I 0 0 2 , BCC INPLT DATA PfiCCtSSINC 533 
MODULES ANL 360 F+EAL RS F GT M s 4BG-5Y5TFM, SYSTEM SUBRPPGBAMS AND 522 
ROOULES OP 35C F+BAL 5 X T B S B A H A E , 3CSHUA SYSTEM L A T T I C E P H Y S I C S 5 3 6 
MODULES, 2 - D + 3 - P P L O T T I N G KAPL 6 6 0 0 F+ASC BS P T P S OATATRAN U T I L I T Y 4 0 7 
MOOULFS, 2 - 0 f. 3 - r P L P T T I N G KAPL 5 6 0 0 B F + ASG F T F S OATATRAN U T I L I T Y 4 0 7 
MODS, S T C C H A S T I C MODEL CF NEUTRCN S I O W I N G - C C W N NPGS 3 6 0 F4 RS P X T E S 4 9 1 
MOLECULES ANG 3 6 0 F4 PS P W S MMR5, CCCRDINATF ANALYSIS S F M I - R I G I D 5 3 2 
MOLTEN t U F L TUBE BUNCLES LASL 7 J E < , p? RSBP H S A X F L U , H f A T TB4NSFER 18? 
MOMENT CAIG A I 7 0 9 0 F + r 4 P RS T I S 4 B E 5 T R A I N T F I F f S T B f S S , MAXIMUM 1 0 9 
MOMUS. X - S E C T I O N I I R B A R Y U T I L I T Y PPCGBAM A I 7 0 9 4 P+HAP BS L T M t 1 5 9 
MUNA. l - D MULTIGRCUP O I F F U S I C N S L A H , C Y L , SPH 4NC 3 6 0 f 4 RSBP CT C S 5 8 2 
MONITOR SLAG 3 5 0 F+RAL RS CT P S PROGLCOK, USER FRCGBAR FERFOBMANCE 5 4 2 
MONITOB SLAC 3 6 0 BAL RS CT P S SLACMCN 2.2, C S 3 6 ; MVT/MFT PtBfCBMANGE 6 3 5 
MONTE C A R I O CALC NEUTRON H I S T O R I E S GGA 7 0 4 4 F4 PS P T E S F M C - N . 1 9 5 
MONTE CARLO CELL C A L C U L A T I C N A I 3 5 0 F+BAL BS P X T E S HWOCR-SAFE, 2 - C 3 0 7 
MONTE CARLC C R I T I C A L ASSEMBLY A N A I Y S I S A I 7 6 . . F4 RS PLX T C S V I M l , 5 1 0 
MONTE CARLO C R I T I C A L A S S t M B l Y A N A L Y S I S A I - A 3 5 0 F4 RSBPL CT C S V I M I X , 5 1 0 
MONTE G A P I O MULTIGROUP C R I T I C A L I T Y COOE CRNL 3 6 0 F+BAL F S B P l CT G S KENO, 45o 
MONTE CABLC MULTICBCUP G B I T I G A L I T Y GDCt OP 3 5 0 H F+B4L BSBP CT G S K E N C 2 , 4 5 0 
MONTE CARLC MULTICPOUP C P I T I C A L I T Y COOt RFD 6 6 0 0 F+CCM RS PLX T G S K E N C 2 , 4 5 0 
MONTE CARLO N f U T R C N P F N F T B A T I U N STUDY L A S l 7 0 9 , FLOCC RS P B S MCS, 2'.2 
MONTE CARLC NFUTRCN TRANSPCRT CCDt ANG 350 P4 RSERl GT C S R A F f l E - A N C , 531 
MONTE CARID PfAGTOB ANALYSIS CALCULATION CRNL 350 ^ 6 4 1 RSBPL CT G S ESP, 523 
MONTF CARLO SLOWING-DOWN DENSITY GAIC AI 7094 F+FAP PS PL T B S TYCHE3. 149 
MORTIMER. POSF RATE CALCULATI.IN SNAP GECMETRY Al 7090 P2 RS J S 147 
MOST, 4 MULTIPIMENSIPNAL DPTIMIZATICN SCHEME KAPL 6 6 0 . F4 RS P P t 446 
MOTICN SCLUTICN SLA 3500 F36 RS P T 5 S T00DY2 , 2-C LAGRANGIAN ECNS CF 6 2 7 
MOXY, BWR FUEL F I F M E N T HtAT TRANSFER GALG ANG 3 6 0 F4 RSEP XCT H S 5 5 1 
MOXY, BWR FUEL ELEMENT HFAT TRANSFER CALC ANG 1 1 0 6 F4 R S P T H t 5 5 1 
MSCAT, SLOW NFUTRCN M U L T I P L E S C A T T E B I N G C A I C A M 360 F4 RS P CT H S 575 
MSS 350 F4 RS P H S FLCW-MOOEL. MULTI-CHANNEL 2-C 2-PHA5E FLCW 246 
MSS 36>j F 4 RS P CT C S F I A P E . 3 - 0 R E A C T I V I T Y AND PCWER C I S T R I P U T I O N 157 
MTS 360 F4 RSBPLXCT C S MACHl . l - C M L I T I - G P OIFFUSICN SLAB GYL SPHERE 252 
MTS 70O0 MAD RSB 0 S BURPl . DETECTOR EFFICIENCY PCINT SCURCE 154 
MTS 7 0 « 0 MAC RSB 0 S BURP2. CETECTCR EFFICIENCY CISK SCURCE 165 
MTS 7090 MAP RSB 0 S BURP3. OETEGTCR EFFICIENCY FCINT SOURCE 166 
MTS 7o90 MAC RSB 0 S BURP4, GAMMA-RAY PHGTCFRACTICN SCLIC CRYSTAL 169 
MTS 7390 MAO PSR 0 S BUHP5. G4MMA-BAY PHCTCFfi4CTICN WELL CBYSTAL 170 
MUCHAI.MUCH42. MULTIPLE CHANNEL ANALYSIS EGG BGL 6400 F4 BS P X T G S 508 
MUCHA2. MULTIPLE CHANNEL ANALYSIS ECC BGL 6 4 0 0 F4 RS P X T G 1 MUChAl, 508 
MUFFLE. F I S S I L E NUCLIDE X - S t C T I C N tVALUATION CRNL 7090 f 4 RSBP A I 323 
MUFT FORMAT X-SFCTIONS WARD 6 5 0 0 F4 RS R T B S ETOMl , ENDF/B FCRMAT TO 435 
MUFT, GAM, ANISN X-SEC FORMAT WAPD 6500 F4 RS PL T f S ETCGI , ENDF/B TO 437 
MUFT, GAM, ANISN X-SEC FORMAT WAPD 7600 F4 RS P T E S ET0G2, ENOF/B TC 538 
MUFT4 DR 5 , GAMl CR 2 WARD 653o BCD R L T Z S ETOGl OATA L I E R A R I E S , 447 
MUG MULTIGROUP XSEC I IBRARY MAINTENANCE NEC 635 F4 PS P T M t TRPUT, 493 
MUG MULTIGROUP XSFC LIBRARY MAINTENANCE NEC U O B F5 RS P T M S TRCUT , 493 
MULTI-CHANNEL 2 - 0 2-PHA5E FLOW AI 7094 F2 RS P H t FLOW-MODEL. 246 
MUITI-CHANNFL 2 - 0 2-PHASE FLOW MSS 363 F4 RS P H t FLCW-MOOEL, 245 
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M U L T I - G P 

M U L T I 
M U L T I 
M U L T I 
M U L T I 
M U L T I 
M U L T I 
MULT I 
MU L T I 
MULTI 
M U L T I 
M U L T I 
M U L T I 
M U L T I 
M U L T I 
MULTI 
MULTI 
MI.U T I 
Mill TI 

MUL T I 
MUl T I 
MULTI 
MUL I I 
MUl TI 
MUl I I 
MULTI 
MULT I 
MULTI 
MULTI 
MULT I 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULTI 
MULT 
MUl TI 
MUl I I 
MUl T 1 
MUL I I 
MULT I 
MULTI 
MULTI 
MULTI 

-GP CONSTANT £ FAST SPECTPA CALC 
-GP CONSTANT CALC 
-GP CCN5T4NT C 41 C 
-GP CONSTANT G4| C 
-GF CCMST4NT G41C 0 TC 10 MFV 
-GP CONSTANT G41C . TC IJ M F V 

ANC 35) F 4 
FROM ENDF/B FOR lOX 

ANC 350 F4 
ACC 7J9a F+FAP ESPPLX T B t AG 

F4 0 
F4 R 
F + 
F4 

: TC i : REV 
0 TO 10 REV 

-GF CONSTANTS 
-GP CONSTANTS 
-GP PIFFLSICN 
-GP DIFFUSIPE 
OP DIFFUSION 
GP PIEFLSION 

RC 525 
BNW U C 7 
BNW 7090 
UV4 54 Ĵ  
PS PL CT P t 

HECL H O P S 
UMCC 350 F4 BS P T C 
W A M 56JU F4 OS P T C 

+ I IB 41 36- F4 PSEPLX 
£ INVENTORY . ANL 36C F4 RS 

-CP DIFFUSION OEPLFTICN Cf^OE CRNL 7090 F + FAP 
-GP CIFFLSICN PROGOAH AAEC 35j 
-GP OIFFUSICN PROGRAM O B M 7C9) 
-GP PIFFUSION PROGRAM UK-R 7,9., 
-GP DIFFUSION PROGRAM EC 625 
-GP DIFFUSION PP0GR4M Cc 6500 
-GP DIFFUSION PRCGPAM C R M 36. 
-GP DIFFUSION SLAb CYL SOHEBE 
-GP PIFFUSION SL4R CYL SPHFPF 
-GF OlrCUSION SLAB CYL SPHEBE 
-GP DIFFUSION 5146 CYL SPHFPE 
-GP PIFFUSION SL48 CYL SPHFPE 
-GP PIFFUSION SlAB CYL SPHFBE 
-OP DTFFLSIDN SLAP CYL SPHEPf 
f;P O I F F U S I G N S L A P CYL S P H E R E 
'•.P DIFFUSION SLAB GYL SPHERE 
GP PIFFUSION SLAR CYL SPHFPE 

FA 
r4 

BNW 
AI 
41 
COG 
COG 
CSUC 

4 I 

F+BAL PS P 
F+F4P RS P 
F+FAP FSBPL 

F4 Pf 
RS 
RS 

1107 
7090 
70O0 
1504 
15.4 
370 

7090 

•GP DIFFUSION SL48 CYL SPHERE EHSC 350 
-GP DIFFUSION SYNTHtSIf GALG 
•GP DIFFUSION SYNTHESIS CALC 
•GP PIFFUSIDN XY RZ GtCMETPY GG4 
•GP PIFFUSION XY RZ GtCMETPY GG4 

P 
P 
F4 

F + F 
F+F 
F53 
F53 
F4 

F + r4 
F35 
F4 
F4 

F4 
NEO 555 F4 
NED 11,8 F4 

H O P F + BAL 
7044 F+MAP 

A M 36,, 
"TS 360 
PURD 55,.; 

-GP niFFUSICN XY RZ BTH W A M 7.94 
-GP DISCRFTE CROINATF CALC 
-GP DISCRETE CPOINATE CALC 
-GP DISCPeTE CROINATE CAIC 
-GP DISCRETE CRDINATF CCDE 
-GP DISCPETE CR0IN4TF CODE 
-GP DISCPtTE GRDIN4TE PRCGRAM 
-GP DISCRETE CPOINATE PR0GP4M 
-GP DISCPETE CPnlN4TF PROGRAM 
-GP DISCRETE CPOINATE fPQGPAM 
-GP DISCRETE GRDINATE FROGHAM 
-GP DOUBLE SN APPROX 
-GP 0IF4 WITH DEPLETION 

F4 RS 
4 1 7J90 F2 

4 1 25. F4 
ANL 3500 F36 R 

GGA U 3 F F5 
UNC 15.4 F6 

4NL 363 F+B 
BC 625 F+M 
LASL 5600 F4 
L4SL 7030 F4 
LER 7.94 F4 

BNW 7090 FLCCC RSBP 
LASL 7030 F4 B 

F4P R 
R 

INC IT 
F4 
S VAR 
t VAR 
T C S 
PP G 
PS F 

T C 
T G 
T C 

T C 
T G 
T G 

P 
AP RS 
AP RS 

RS 
RS 
PS 

RS 
HS 
BSB 
HS 

BS P 

PS 
PS 

RS P 
RSBP 
P X T 

PS 
RSB 
P 

R 
B 

PS 

PS PLXCT 
N-CAM, FA 
S FL X T P 
S FL T t 

FL T E 
S FLX T e 
f, THERMA 
PS P X T 
I-CUIR. T 
I-CUIP, T 
CAFS4R4 

T C S ABC 
T C S A 

$ CRAM, 
S EXTfPM 
t CPAM, 

t fXTERRI 
t tXTEPRI 
S fXTEPRI 
S F T C 

l-C 
l-P 
2-C 
2-C 

L 
PL 
PI 
PL X 
PL 
L T C S 

F X T C t 
PLXCT C S 
PLX T G S 

T C S 
PL T C S 
P T f t 

T G t G 
T C t G 

G t VAR I 
PLX T G 

FIX T C S 
T C S SN 

f 63 
LAGl 
F2 
RS P 
FLC 

R 

-GP FLUX SYNTHESIS PPOGPAM GYl PW 16j4 
-GF SN APPROX SLAB CYL SPHERE PW 1504 
-GP SN 4PPR0X S14B CYL SPHEPF UK-W 7090 
-GP fN APPROXIMATION RZ PW 1504 F63 
-GP SN APPPOXIMATICN XY GECM AGC 7090 
-GP TRANSFER CCEFFICIENTS LLl 709 
-GF TRANSFER MATRICES AGC 7090 F2 
GP TRANSPORT XY RZ RTHETA 

-GP TRANSPORT XY RZ RTHETA 
-GP TRANSPORT XY RZ RTHFTA 
-GP X-SECTIONS LASL 7090 
-GF X-SECTIONS FAST THERMAL SPECTRA GGA 1108 
-GP X-SFCTIONS FAST THERMAL SPECTRA G C A 5600 
-LFVfL CCNVOLUTION PPOn 704lj F+MAP RS P 
-LEVfl RFSCNANGE THEORY XSEC GALG KAPL 6600 
-PIN FUEL ELtMENT AGC 7090 F? RS P 
. MULTI-LEVEL RESONANCE THEORY XStC (l^.r KAPL 

F+FAP 
RS R 

LASL 360D F4 
lASL 6600D F4 
LASL 7630D F4 
FLCCO R5 P B 

3 
AL 
AP RS 

FS 
PS 
PS 
T 

P 
Rf 
RS 
RS 
T 

CO RS 
S P 
T E 

SBP 
5 P 
S P 
ZOT, 
F4 
F4 
A S 

F4 
B S 
6600 

T C 
G 

C 
C 
C 
G 
C 

S P 
S 
F 
P 
P 
F 
P 

G S Gt-HA 
T 0 $ DT 

T C S 
G S 

T C S 
FORTR 

C 
t SC 

MLLTI 

E S PHRCG, 
ST fPEGTRUM 
S CAMTFC2, 
S GAMTEC?, 
S GAMTEC?. 
t GAMrEC2. 

L SPECTRA E 
e $ ETCX3. 

IME-DEP 2-V 
IMF-OEP 2-C 
LIBLST. 
-LIFID, 
SS4LLT, 
l-D ANC 
INATGR, 7-C 
l-D AND 2-C 
NATCR2. 2-C 
NATCR2. 2-D 
NATCR2. 

S HFN. 
S FAIM, 
S AIM6, 
S AIM5, 
S FAIM, 
S AIM5, 

ULCER, 
MACHl, 
MACHl, 
MACHl. 

FAIMOS. 
PISYN, 
BISYN, 

AMBLE5, 
AMBIE4, 
-CUIR3. 
S DTF2. 
A M S N . 

ABG-IP. 
S 20F, 
S 2DF, 

P 
P 
C S 
EP 
T P 

5 AGN-SIG 
CT C » TW 
T C t TW 
T C t TW 
GROUP-CO 
RS PLX 
RS L 

CCMBCC. C 
PS P 

EOUNCf. F 
F4 R 

2-C 
l-D 
l-P 
l-D 
l-C 
l-C 
l-C 
l-C 
l-D 
l-C 
l-D 
1-P 
2-C 
2-D 
2-C 
2-C 
2-C 
l-C 
l-C 
l-C 
2-C 
2-C 

S DTF4. l-C 
S CTF4, I-r 
S DTF4, 
S CTF4, 
S DTF4, 
P0-S13, 
F-BURN, 
2CXYL, 
MGCSN, 
W-CSN, 

AN TDC. 2-r 
S 2CXY, 2-P 
PHISTl/2/5, 
MA, CALC OF 
PTRAN2. 2-C 
0TRAN2. 2-C 
CTRAN2. 2-D 
LLAFSING OF 
T B S GGC4, 
T B S GGC4, 
DMBINEO B-W 
A S MULTI, 

LUX OIST IN 
S P A S 

l-D 
l-C 
l-C 
l-C 
l-D 
3-D 
1-0 
l-C 



MUl T lANGHCR NED 

MULTIANGHOB PIPE SYSTFM 41 360 F4 RS P CT I 
MULTIDIMENSIONAL CPTIMIZATICN SCHEME KAPl 5600 F4 
MULTIGP CRM 363H F4 RS P T 
MULTIGP CONSTANTS ENW HOB F4 
MULTIGP CONSTANTS TVA 360 F4 
MULTIGP DIFF f, IGP OEPLFTICN NEO 
MULTIGP P IFFUSICN TRI4NGUL4F MESH 
MULTIGP DIFFUSIDN+BURNUP TRI-MESH 

S P 5 4 2 , STRESS ANALYSIS 
PS P P S MCST, A 

K S C I T A T I O N , 1 , 2 , 3 - 0 OIFFUSICN DEPLETION 
RS PLX T B S HRG3. SLCWING-COWN SPECTRUM, 
PS PLX T B S HRG3, SLCWING-DCWN SPECTRUM, 
635 
GGA 
GG4 

SYN, 20 SYNTHESIS 
T C S GAMTRI, 2 -C 
T 0 S BUGTRl, 2-C 

T F S GAKIT , l - n 

F+GMP PS P T O ! 
l l '^R F+BAL PS P 
11C8 F+EAL RS P 

MUITIGP K INFT ICS WITH TEMP FfEUE4CK GG4 1108 F4 RS P 
MULTIGHCUP CONSTANTS ORNL 350 F4 PS PLX T B S XSDRN. DISCRETt CROINATE 
MULTIGPCUP C'lNSTANTS FPOM ENCF/B DATA GESV 635 F+GMP Bf F XCT B S ENDRUN2. 
MULTIGBOUP C P I T I C A L I T Y GUDt OONL 3 5 j f+B4L BSBPL GT G S KENC. MCNTE CARLC 
MULIIGHIiUP C P I T I C A L I T Y CC;UE DR 360B F + EAL BSBP GT C S KFN02. MCNTE CARLO 
MULTIGPCUP C O I T I G A I I T Y CODE RHO 6500 F+CCM RS PLX T C S KEN02. MCNTE CARLC 
MULTIGPCUP n i F F U f l C N E BUBNUP XY, BZ GGA 1108 F+BAl BS P 

NEP 535 F4 
ANL 
BNW 

35)', 
l lCf 

MULTIGPCUP OIFFUSIGN £ SN THEOBY 
MULTIGBCUP P IFFUSICN ANP DtPLFT ICN 
MULTIGBOUP P I f F U S I C N ANO OEPIETICN 
MULTIGBCUP P IFFUSICN AND DtPLFTICN 
MULTIGBCUP OIFFUSICN 4N0 L t P l F T l C N GGA U 
MULTIGBCUP OIFFUSICN BURNUP 4N41Y5 IS 4NL 
MULTIGBCUP P IFFUSICN BURNUP 4NALYSI5 HFCL 
MULTIGBOUP D I f F U S I C N DEPLETICN 
MULTIGPCUP P IFFUSICN OFPLFTICN 
MULTIGBCUP DIFFUSION PtPLfcTIC.! 
MULTIGHCUP OIFFUSIGN 5 L 4 b . GYL 
MULTIGBCUP DlFFUSlCN 5L4B . SPH 
MULTIGHCUP P IFFUSICN XYZ P-THETA-Z LASl 5 5 : J 
MULTIGPCUP CISCPFTF ORDINATE CALC UNC 1504 
MULTIGPCUP DISCRETE OROINATE PRCGPAM Ltf i 7090 
MULTIC'CUP L l R B A P I t S FPCM tNPH/P CBNL 350 F4 
MULTIGFCUP BEACTCR K INFT ICS R B L C B A M CONL 360 
MULTIGBOUP SLAB GECMETBY ANL 3 6 j J F53 

7090 F2 

LASl 653C 
8 F4 

360 F 
u o e F 

AI 360 F4 
41 7093 F2 
COC 1 6 , 4 F63 

SPH ANC 350 F4 
CYL GGA H O P 

PS 

T C S BLG2, 2-C 
Rf P T C S O r T 2 0 B . 2 - 0 

F4 RSPP T C S 2DB. 2-C 
F4 RS F T C S 2 0 8 . 2 -D 
F4 RS F T C S 2DB. 2-C 

T D S F tVERT. l - C 
F GT C S 3Db, 3-C 
F T C S 3DB. 3-C 

T D S S I Z Z l f . 1-P 
T 0 S S I Z Z L E . l - C 
T D S S I Z Z L F . l -C 

GT C S MGNA, l - P 
T C S GAZE2. 1-0 

T C S 3C0T. 3-C 

RS 
R 
RS 
RS 

PSFP X 
RS L 
RS L 

ESf F 
F+BAL RS F 

R S P 

MULTIGBOUP SLAB GFCMFTRY PNW 
MULTIGPCUP T IRE-Df PCNOFNI O I E F U S K N MIT 770 F4 
MULTIGPCUP X - S t C T I C N CALCULATION AM 350 F4 
MULTIGPCUP X-SFCTICN CALCULATICN 4NL 3630 F 3 t 
MULTIGBOUP XSFC LII3B4BY MAINTFN4NGF NFO 635 F4 
MULTIGOQUP XfEC LIBB4BY MAINTFN4NCf NED HOP F5 
MULTILFVEL R-w X-SFC G4LG • 'M 5600 F4 OS 
R U l T l P I t CHANNEL ANAIYSIS tCC BCL 5 4 . ' F4 
MULTIPIf SCATTERING GAIC ANL 360 F4 RS P GT 

F4 
F63 RS PI T C S CTF. l - C 

F+MAP PS P T C S TCSN, 2-C 
RSBP XCT B S XLACS, XSORN 

F4 PS P XCT F S TASK, 1-0 
BSBPL T J 5 RAG, SHICLC CtSIGN 
RSBPL T J t RAG. S t I f L C DESIGN 

BS F T F S G A M N 2 . IC 
BS P CT B t MC»»2. FNDF 
ES P T B S MG»»7, ENOF 
»S F T M s TRCUT, MUG 
BS F T M S TRCUT, MUG 

A S SIGPLCT, FfSOLVEC 
P X T G S M U C H A 1 , M U C H A 2 . 

S fSCAT. SLUW NFUTRON 
BS 

MUSCAT, VIFW EACTCR SHIFLDING CCOt CAVITY GEOM GGA 
MVT BtMDTF JOB FNTBY SYSTtM ANG 36 BAL RSP 
MVT/MFI RfPF'TRMANGF MONITOR SLAC •>6J BAL RS 
M0102, POINT OfPLFTICN F I S S I C N FSnrUCT RAPL 6 5 , . F4 
M0102. PCINT C E P l f T I C N F I S S I C N FROOUCT OR 360 F+PAl 
M0219, PWP FLCW TRANSIENT AEALYSIS PAFL { 6 0 0 F4 
Mi,255, LINEAB ELASTIC STRUCTURAL CYNAMRS P4RL 65."• 
M 0 4 5 7 , P | P E , F L A S U C STRESS CF P IP ING SYSTFM PAPL 5600 
M0552. DYNAMIC ANALYSIS I INEAB FLASTIC SYSTEMS PAPL 65C0 
M.>555.AGT1. LC S5-CF-GP()LANT ACCICENT ANALYSIS EAPL 55G0 
M0525. PCLYN'"MIAL CUBVt F I T T I N G R4PI 5600 
M0548. l - D SLA^ TEAN5PPRT WITH SLCWING DCWN 
M.,557.M 6 2 6 , POLYNCMIAL CURVE F I T T I N G PAPL 6 5 0 0 F4 
M0651 ,M0657 , ' - IC6?6 . PCLYNLMIAl CUBVF F I T T I N G PAPL 6 6 0 0 
M0756 ,LETP , 1-0 SLAH G A M M A - R A Y TBANSPOBT 
M0e07 , 2 - P I IFFUSICN ABSOBPTION BEMCV4L 
M0B99,HI IH, STEAM T4eLrS 1 4 . 5 - 2 5 3 6 RSI4 
M , 8 9 9 , H I H , 5TE4M TABLES 1 4 . 6 - 2 5 3 ° PSI4 
NAP, NFllTR IN-INOUCEO GAMMA-RAY P 40 IG AC T I V I T Y 
NFARREX, GOMPCUNO NUClFUb X - S t C T I C N CALC 
NtO 635 H+GMP RS 
NED 535 F+CMP RS P 

1108 f 4 RS P T J » 
T F S N R T S - R J t . C S / 3 6 0 

CT P $ SLACMCN 2.2, 0S360 

F4 OS P 
PAPL 5 6 , ; 

BAPL 66tj 
SFCS R4PL 5600 

4NL 1504 
P40L 6600 
IITB 7094 F4 BSRPLX 
4NL 36.' F63 PSBP 

T P S GFNtO ENVIBONMENTAL BCUTINFf, SUBPCLTINE LIB. 
T 0 S SYN, 20 SYNTHtSIS MULTIGP CIFF E IGP CEPLETICN 

R S P 
RS p 

ES P 
f 4 
f 4 
E4 
f4 
T 

f 4 
RS I 
f4 
F4 
f 4 
F53 
f 4 
F4 

F63 

C t CINCEP, 
T C S GINCtB, 
T H S FLCTl, 

R S P 
FS P 
P S R 
PS P 

T I S 
T I S 
T 1 S 
T C S 

P S MJ66l,M0557, 

PS 
T 

FS 
RS 
PS 
BS 
BS 

T C S 
M0661, 
T P S 
T J 
T e 



1408 

NED 
NED 
NED 
NED 
NED 
NED 
NEO 
NEO 
NED 
NEO 
NEO 
NEO 
NFD 
NEO 
NFD 
NED 
NED 
NED 
NED 
NEC 

F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F4 
F5 
F? 
F2 
F2 
F4 
F+FAP 

NED 

535 

635 
635 
635 
635 
635 
536 
535 
635 
635 
635 
635 
635 

uoe 
HOB 
2 iO) 
2 )00 
2000 
2 ,03 
7 0 9 4 

NETWORK S O L U T I O N 
NEUTRON AGE CALL 
NEUTBON DATA L I P 
NEUTBON F L U X - C O S 
NEUTBON H I S T O B I E 
NEUTBON M U L T I P L E 
NEUTRON P F N E T R A T 
NEUTRON P F N E T R A T 
NEUTRON P O L A R I Z A 
NEUTRON 5 G 4 T T R I N 
NEUTRON SLOWING 
NEUTRCN SOUBCt D 
NFUTf iON SCUPCF 0 
N t U T B C M S P E C T P U " 
NEOTBOM SPFCTPUR 
NEUTBCN SPECTBUM 
NEUTROM SPECTRUM 
NEUTBCN SPFCTRUM 
NEUTBON SPECTRUM 
NEUTRON S P F C r P U M 
NEUTBCN SPECTBUM 
NFUTRON S P r C T R U M 
NEUTRCN TPANSPOP 
NFUTRCN X - S E C T I C 
N F U T B O N - H Y O B C C Y N 
N t U T R O N - I N O U C F O 
N E U T R O N , G 4 M V A - P 
N E U T R C N I G S - H Y t P C 
N E U T R O M G S - H Y U R C 
N E U T R O M C S - H Y C R C 
N E U T R O N I C S - H Y C R C 
N O A H , 1 - 0 O N F - G R 
N D I S Y l , A U T O - AN 
N O I S Y l , A U T O - AN 
N D N - S P H E B I C A L OP 
N 3 N - 5 P H F B I C A L OR 
N f l N L I N F A R 4 l G t 8 R 
N 1 N L I N : A P n i F F E R 
N O N L I N F A P L F A S r 
N O W I G . 1 - 0 ? - E P 
NPGS 3 6 0 F 4 
N P R F C C P , F U t L CY 
N P R F C C R , FUEL CY 
NPTS t N V I B 3 N * 1 E N T 

RS 
PS 
BS 
PS 
PS 
RS 
RS 

RS 
PS 
BS 

BS 
RS P X 
B5 PL 
PS P 
R S P 
PS P 
PS P 

PS P 
R S P 
BS P 

RAP 
U L 4 T I C 
PAPY 
I M E T F B 
S 

SGATT 
I L N CA 
I C N 5T 
T I C N F 
G COPE 
DOWN N 
ATA 

ATA 4N 

X - S E C 
X - S E G 
X - 5 F C 
X - S E C 
X - S t C 
X - S E C 
X - S E G 
X - f C C 
X - S F C 

T CODE 
E' CALC 
A M l G f 
G A R M A -
4Y H I S 
C V N A B I 
OYNAM1 
D Y N A M I 
D Y N A M I 

SPACE 
0 EROS 
D CBOS 
T I C A L 
T I G A L 

4 I G EO 
E N T l A L 
SO L F N 
K I N F T I 

PS P 
Gl E CO 
C l E GO 
A l RCU 

6 5 0 
CF 

4 C T I 
GGA 

E P I N G 
LCULA 
UPY 
XPEB I 
5 ANC 
PCS 
NED 
A L Y 5 I 
T I U N 
T I C N 
T I O N 
T I O N 
T I C N 
T I C N 
T ICNS 
T I C N S 
TIC lNS 

ANC 
U l AT I 

APDA 
PAY B 
TCP IE 
OS CG 
CS SP 
CS SP 
CS SP 
- T I M E 
S - S P E 
S - S P E 
MCDLL 
MODEL 
N SOL 

F C N f 
5 CES 
CS T t 
X T E 
STS P 
STS P 
T I N f 5 

$ R A P F U , F 
S R E 4 X . RE 
S C O T 2 0 B . 
t F L A R E , 3 
S F U M B L E 
t F R E A C M l , 
S M 4 N T 4 , 5 
S V E L V E T 2 . 
S T R C U T . M 
S B U R N U P , 
S E X P N , AN 
S F 0 R E 2 , F 
S B I S Y N . 2 
t P I S Y N , 2 
S T R C U T , M 
S C G P I E , R 
S H A P T U R E . 
S S P A R T A , 
f F G R F , FA 
t E P I T H E R M 

Of F4 RS 

t N D F / B D 4 T A 
L L L 7 0 9 4 
V I T Y BEL A T I 

7 0 4 4 F 4 
GALC 4NL 

T I O N C4C 
L A S L 7 ) 9 

^ E N T UC 
3 6 0 F 4 

2 6 0 F 4 
6 3 5 F 4 

S CNEA 3 
GALC 4 1 
CALC AN 
CALC CO 
CALC CD 
CALC GG 
C4LC GS 

A I 7 .H J 
BHSG 3 6 J 
CDC 1 6 0 4 
3 5 0 F4 

GN PAPL 
7 J 9 4 F 2 

4C I C A C T I V I T 
5 PW 15 

Ct AGC 7 .9 
f PW 16 
FERE CDC 
t E B f L L L 

C l F F U f ICN 
C T B A L C E N S I 
C T B 4 L C F N S I 

X - S F C T ICNS 
X - S E C T I C N S 

N CUBVF PLO 
. S C l l U T I G N 
IGN SYSTEM 
RREBATUPE F 

t M C D 5 , ST 
L R r C P M A N C F 
t P F O P R A N G E 

F C P I PAN U 

UEL CYCL 

SCLVED R 

2-D MULT 

-0 REACT 

FAST REA 

FAST RE 

TFAOY-ST 

TUPBULE 

UG MULTI 

HEAVY EL 

ALYSIS C 

AST REAC 

0 MULTI 

-0 MULTI 

UG MLLTI 

ESOLVED 

RE5CN4N 

SFATIALL 

ST REACT 

OS, SPEC 

P T 1 

P A P L 5 
F + F 4 P PS 
CN CEC 

R S P 
3 6 0 

7 0 9 , F2 
FLCCC 

ND 3 6 . 8 

OS P 

RS P X T 

P S R 

6j 

OC 

F4 
7090 
3600 
1604 
16.4 
7o:o 
370 

F + FAP 

F4 

F63 

RSEPl 

6500 F4 

p f p 

lY H T P 

b04 F+CD 

. F? 

.14 F 6 ' 

3600 F 

7090 F2 

FFECBACK 

ITIES 

H I E S 

AI 7 

ANL 3 

n KAPL 

KAPL 65 

LASL 560 

= EF0B4"CK 

TOCHASTIC 

04TA 

PATA 

ITll I I IFS 

E PARA 

E5PNAN 

IGROUP 

IVITY 

CTCR F 

ACTOR 

ATE TH 

NT FLC 

GRCUP 

EMENT 

F PULS 

TCB e x 
-GP Dl 

-GP Dl 

GPCUP 

PFSONA 

GE INT 

Y-AVER 

GR EXC 

TRUM A 

t MAN 

600 F 

PL T 

635 

T e t 

F4 

PS 

RS P 

F + BAL 

CT W 

F I M 

T G t 

BS P 

F2 

F63 

F53 

F63 

F2 

r4 
BS PL 

BS PL 

PS PL 

CT C t 

BS 

F t 

7094 

BS P 

PSB 

BS P 

62 R 

RS 

ENL 

HNW 

094 

600 

5600 

F + 

0 F + C 

B4nl 

MCOEL 

ANL 

UEC 

4NC 

METERS 

CE EFT 

DIFFl 

ANC PC 

UEL BU 

CORE A 

EBMAL 

W IN L 

XSFC I 

ISCTCP 

EO NEL 

CURSIC 

FFUSIC 

FFUSIC 

XSFC L 

NCE X-

FGPAl 

AGED C 

UPSICN 

NC X-S 

El, Pt 

4 R 

M t E 

F4 

FMC-N 

PS P 

BP 

BS F 

t MACS 

OC' 6 , S 

EXPN, 

E 

BS FL 

HS L 

as FL 

BS PL 

BS FL 

PS PL 

T 8 t 

T B i 
T B t 

PAFFL 

P T 

WEAK 

F4 

X T 6 

F 

F 

SBP 

P 

5500 

11 .H 

7J9 J 

2 

63 

F+ASC 

ASC BS 

CM OS 

5600 

C( NE 

'60 

6500 

360 

FAST E 

THERMAL 

f ION £ 

WER OIS 

PNUP £ 

CGIDENT 

HYCPAOL 

RFBR RG 

IBRARY 

TC BUFN 

TRCN SC 

N CALCL 

N SYNTH 

N SYNTH 

IBPAPY 

SECTICN 

X-SECTI 

CPPLER 

CALCUL 

ECTICN 

CTANGUL 

P T 

Cf II , t 

PSBP 

, MONTF 

GT W t 

J t I I 

t MGS, 

0 t 

I ATT IG 

TPCHAST 

ANAlYfI 

t TPIF 

T B t 

XCT 
TEMPES 

TEMRFS 

TEMPES 

F-4NG, 

A t SL 

E X P L C S I 
PSPPL > 
t FMG 

1 HATCH 
t A X - T 

F t A 

F t 
F4 
F5 
F4 

; p 
SBP 
E f f 

p 

F T 
F4 
L T R O N 

F4 
F 4 
E + P A L 

CON 
F 
B 
P 
T 
T 

T 

NRTS 

R E E C E R S 

X - S E C T I C N S 
SN THECRY 
T R l E U T I O N 
MANAGEMFNT 

A N A L Y S I S 
I C A N A L Y S I S 
C BUNDLE 
M A I N T E N A N C f 
UP A N A L Y S I S 
URGE DATA 
L A T I C N S 
E S I S CALC 
E S I S CALC 
MA I N T E N A N C f 

C A I C 
CN GALG 

E F F E C T S 
AT I C N S 
C A L C U L A T I C N 
AP M A G N F T I C 

P t E P O C H , 

X P E P I M F N T A l 
C S D C S , 

GAPLC CALC 
M S C A T , SLCW 
P P E G A N l , MG 
MCNTF C 4 R L C 

P M f l , FAST 
6 V I D P 4 T 1 C N 
I C ROPFL OF 

S GF PULSEC 
I C C , P U L S r O 

F C R M , F 4 S T 
G 4 M , t 4 S T 
F O P M , FAST 
C A M , FAST 

C A M , FAST 
F C R M , F A f T 

T 2 , THFRMAL 

T 2 , THEBMAL 
T ? , THFHMAL 
MCNTF CARLO 
M C B , S-WAVE 
C N , C O U P L t C 

T C S N A P , 

N , F M C - G , MG 
E T , C C U P L E C 
N T , COUPLEC 

X L , C C U P L t C 
E C . COUPLED 
S P T F J 
S P X T F S 
S P T F S 

A S 2 P L L S , 
A f 2 P L U S , 

T P t S N E O , 
P t L I Z A R O , 

t L C N S D t S , 
S P T F t 
L C W I N G - C C W N 

S P 0 t 
S P D S 
S T P t 



N R T S - R J E OPNL 

N O T S - B J E , O S / 3 6 0 MVT REMOTE JOB FNTRY SYSTFM ANC 3 6 0 EAL RSP T P S 
NUBOW, STRUCTURAL A N A L Y S I S BCWEC REACTCR CCRES ANL 3 t O P F 4 B S P I t 
NUCLEAR C R I T I C A L I T Y SAFFTY CP 360 F4 RS P T C S KEFF,MGES,TGAN, 
NUCLEAB FUEL CYCLE COST AND ECUNCMIGS CWE 360 F4 PS P T U S GING4S. 
NUCLtAR FUEL CYCLf CCST ANC FCONCMICS WAPC 65CC F4 PS P T C S CINCAS. 
NUCIEAP FUFL CYCLE ECONOMICS UICS 363 F4 RS P GT C S GEM, ANALYSIS CF 
NUCLFAR POWER PLANT COST COCE HECL H O P F5 RS R X T C S PAC TCI U S,C LOTHO, 
NUCLFAH STATICN ELECTRICITY COSTS DRNL 1604 F63 Pf F C S FOWERCC, 
NUCIEAP STATICN E lECTOIGITY COSTS UCG 5600 F4 RS F C S FOWERCO. 
NUCLtUS BfACTION AI 360 F+BAL RS P T A S GOMNLC.CASCACF, CCMPCUNC 
NUCLFUf X-SFCTION CALC AM 3630 F 6 ' PSBP A S NEARPEX. COMPCUNC 
NUCLinF CHAIN FCUATICNS U R M 7 0 9 . F2 RfBP C S NUCY, SCLLTICN CF 
NUCLIDE DATA BAPl 5 6 0 0 F4 RS P T R S D A F T l , LFAST SCUARES F I T F I S S I L E 
NUCLIDE X-SEGTION EVALUATION C O M 7 0 9 0 F4 PSBP A S MUFFLE, F I S S I L E 
NUCY. SOLUTICN CF NUCLIDt CHAIN EOLATIONS CPNL T . S J F2 PSEP C S 
N U P L U G - l . n , I C S S - P F - C n o i A N T THERMAI ANALYSIS BCL 5 4 3 0 F4 RS P T G S 
NXN LATIN SOUAOE fXPfOIMtNTAL DESIGN MLMC 360 F4 RSRP C P S LATIN SC. 
UNE-GP SPACE-TIME P IFFUSIUN FFECBACK P M 650J F4 RS P T F S NCAH, l - C 
OPN OPPO 5430 F4 S P H S PWB-PRM, BCRATICN-DILLTION TABLES FOR PWR 
OPN DR 350 F4 RS P G S INTEG. INSREC. MARKCV SIMLLATICN CF REACTOR 
OPPO 5400 F4 S P H t RWR-PPM, POP AT I C N - D I LOT ICN TABLFS fOR fWR CRN 
OPTICAL MODEL X-SFCTIONS A I 7094 F2 RS R T A S 2FLUS. NCN-SPHEBICAl 
OPTlCAl MOOEL X-SECTIONS ANL 3 5 0 0 F63 PSPP T A ! 2 P I U S . NCN-SPHEPICAl 
OPTIMAL GROUP DR MESH GPLLAFSING TPW 5500 F4 RS P E l RAOTI . 
0 P T I M I Z 4 T I 0 N OPNL 3 5 . F4 RS R P S KEELF, I I NEAPLY-CCNfTRAINfC 
OPTIMIZATION AI 7 0 9 0 F2 BS I S CROCK, SPACE FCWFP PLANT CESIGN 
OPTIMIZATION A I 7 0 9 0 F2 RS T S SHCCK, SP4Ce POWER P14NT CESIGN 
OPTIMIZATION COSE CAIC AI 7094 F+FAP RS P J S SHCE, SHIELD WEIGHT 
OPTIMIZATION SCHEME KAPL 6500 F4 RS P P S MCST, A MUlT10IMfNSICNAL 
OPTIMIZATION STUOY PW 1504 F53 RS I S WOPFXPRT. RfACTCR WEIGHT 

. , . . . . , . - . . . u u . . . . . F63 RS - - - - . _ - - -
ORDINATE MULTIGROUP CONSTANTS C R M 350 F4 RS PLX T B S XSPPN. CISCRETE 
OROINATE PROGRAM ANL 350 F+BAL RS P T C S D T f 4 . 1-0 MULTI-GP DISCPETf 
ORDINATE PROGRAM BC 6 2 5 F+MAP RS P T C S 0 T F 4 , I - C M U L T I - G P D I S C R E T E 
OROINATE PBPGRAM LASL 650C F4 RS P T C S DTF4. 1-0 MULTI-GP DISCRETE 
ORDlNATf PRPGRAM LASL 7030 F4 RS P T C S DTF4. l - C MULTI-GP CISCRETE 
OROINATE PROGRAM LER 7o94 F4 RS R T C S DTF4. l - D MULTI-GP CISCRETE 

ORNL 350 F4 RS P 
ORNL 
ORNL 
ORNL 
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PD07, 1 ,2 CR 3 -P FEW-GP OIFFLSICN CFPLETIGN BAPL 5500C F+ASC RS P T 0 S 
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PENETR4TICN STUDY LASL 7 0 9 0 FLCCC PS P B S MGS, MCNTE CARLO NtUTRON 
PFRFOPMANGF SND PRICE STUDY GGA 7044 F+MAF RS P T D S CPUS, POWER PLANT 
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PLOTFB,... FNCF/B V2 PRCC B M 5600B F4 RS T M S CFECT ,CH ECK ER ,R IGEL, 
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POWEB ANC FLOW TBANSIENTS ANL 360 F4 BS P T F t SASIA, FAST REACTOR 
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POWFR 0ISTBI.1LTI )N NED 635 F4 BS P T G t FL4PC, '-P FFAGTIVITY ANC 
POWER olfTPIBUTlOr: fEAPGH GGA U 0 3 F4 PS P I G t GASP7, l-C BUBNUB 
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PREPARATION FCR 2-r CESIGN PROGRAMS LASl 7,9j F+FAP RS P T I S CPC, DATA 
PRFP4PATIflN, EDIT K4PL 5500e F+ASG R T L S DATATOAN 2-D GECMETRY INPUT, 
PRESSUPF EAPL 6600 F4 RS P I t TCBOl, CREEP-BUCKLING CF TUBES UNDER 
PPESSUPF DISTBIRUTKN GGA H O P F5 RS P H S FL4C. STEACY-STATE FLOW. 
PRtSSUHf POST RUPTURE GGA 7044 F4 RS X T G S PPECCN. HTGB CONTAINMENT 
PBFSSUBf TEMPEBATUBF HISTORY Kf 7.94 F2 BSBP T H S PTHl, BLCWDCWN 
PRESSURE VESSEL STRfSS AND fATIGUf KAPL 6500 F4 FS I S SORSOB, 
PPFSSUPf-TEMPERATUPE OFSPONSt ANG 3500 F+BAL RSBP CT G $ CONTfMFT-LT/022. 
PFESSUBIZCRS BAPL 650, F4 PS P T H S TOPS. TBANSIENT THERMOCYN4MICS OF 
PRIGF STULY GG4 7044 F*MAf PS P T C S OPUS. POWER PLANT PERFCRMANCF ANC 
PRIMARY RECOIL ATCR SPFCTRA ENOF/P CATA URNL 260 F4 FS R T B S RICE. 
PROBABILITIES MC CPNL 36,6 F+EAl PS P T B S RAFFLE. 1ST FLIGHT GCLLISION 
PROBABILITY CALC ANL 360 E4 PS P T P S GLUP77, SCLARE CEIL COLLISION 
PRORABILITY CALC JAtP 230 f4 BS P T B S CLUP77, SCUAPt CELL CCLLISICN 
PBOBABIl ITY TABLES 41 360 f+OAL BS P CT 6 S U3B, LNBEcpi PESCN4NGE XSEC 
PROG B M 55008 f4 RS T M S C REC T , CHECKt H , B I Gf L , PIG TFB , . . . ENCF/B V2 
PROC BNL 66)0B F4 BS T R S CHECKfR,CRECT,C4MMfT,fLCTfB,... fNOF/B VI 
PROCESSING ANC EDITING C P M 350R F4 RS PL CT M t ECITOP, tNDF/P TAPE 
PROCESSING AND EDITING CP-M 56,, F4 RS R T M S ECIIOF, ENDF/B TAPF 
PROCESSING COCE ANl 350 F4 RS T M S BIGtl, fNCF/B V3 DATA 

PROCESSING CODES 4NL 350 F4 RS P T M S CRECT,CHECKfB, fNOF/B V2 
PROCESSING COCES PNL 65.. f4 RS T M S CHf CK 3 ,R IGf L 3, fNPF/B V3 
PROCESSING COPES BNL 5600B F4 HS T M S R IGFL4,GHfCK4,... ENDF/B V4 
PPCCESSING MODULE ANL 360 F4 RSBP CT I S ARC-NUI0C2. PCC INPUT CATA 
PROCESSING OF ANALYZER GAMMA-PAY SPECTRA GGA U O B F + BAL RS P T 0 S TG4D. 
PRCCESSCR LASL 360 F4 BS P L S GENBD. FRFE-fGBMAT CAPO INPUT 
PBOGESSOR LASL 5600 F4 RS P L S GFNRD. FREE-fORMAT CARD INPUT 
PROCESSOR UNDER TSO ANL 360 F+B4L R B I T P S TSC-SFFAKfASY. lANGUAGE 
PPOGLOOK. USFP PROGRAM PEHFCRMANGl MONITOR SLAG 360 F+BAl BS CT P S 
PROGRAMMING AND CATA SYSTtM KAPL 5600B F+CCM P T H S OATATRAN, MCfiUL4R 
PR0GR4MMING L4NGU4GE KAPL 6500 F+ASG BS P S SIMFLEl, TlMt-SHAfilNG 
PROJfCT PLANNING MLMO 360 F+C + R BSBP T M S PALCRTPl*, RESOURCE ALIGCATIPN 
PROPERTIES BAPL 66C0 F4 RS P T H S WASP, WATER 4N0 STt4M THFRM0DYN4MIG 
PROPERTIES PGEE 360P F4 RS T H S STF4M-67, 1967 ASRt STtAM AND WATEP 
PROPERTIfS WATFP £ STFAM ANC 36C F4 RS P T 
PSA2, STRFSS ANAIYSIS MULTIANCHCR PIPE SYSTEM AI 
PSEUDD, STATISTICAL RESONANCE PARAMETER CAIC ENEA 
PSEUDO, ST4TIfTlCAL RE50N4NCE P4RAMETEP C4LC CG4 
PTACll, 2-P4SS ASSEMBLER FOR THE PDP-11 CN 350 ANC 
PTHl, BLCWDCWN PRESSURE TEMFERATURF HISTORY KE 
PU POWER OUTPUT FRCM MIXED ISOTCPFS MLMC 360 F4 
PULSED NEUTRON SOURCE DATA NFD 535 F4 RS P 
PULSED NEUTRON SOURCE PATA ANALYSIS CNEA 36o F4 
PUMP IMPELLER DESIGN STUCY PW 1504 F53 RS F 
PUNl, LINRESOLVEO RESONANCE INTEGRALS X-SECS BAPL 5500 F4 RS P T A S 
PURCHASE VERSUS LEASE ANAIYSIS SLA 360 CCBCL RSBP CT M S BECOM, AfC OR 
PURCHASf VERSUS LEASE ANALYSIS SLA 1106 CCBCL RS P M S EECCM, AEC OP 

MACHl, l-D MULTI-GP DIFFUSICN SLAB GYL SPHERE 
LAG, ASSEMBLER FCR FLCGC2 INSTRUCTICN SET 
FMC-N,FMC-G. MC NEUTRCN, GARKA-RAY HISTORIES 
TCP, 2-0 PERTURBATION TCC CR 2CXY FLUX INPUT 
WOPEXPRT, REACTCR WEIGHT CFTIMIZATION STUDY 
CSPl, SN X-SECTICN LIBRARY TAPE PREPARATION 
CSP2A, SN X-SECTICN LIBRARY TAPE PREPARATION 
2CXYL, 3-0 MULTI-GP FLUX SYNTHESIS PRCGRAM GYL 
CMPXMAT. TRANSFER FUNCTICN EVALUATION 
AX-TNT. COUPLED NEUTRCNICS-HYDROCYNAMIGS SPH 
SNC, CALCULATICN CF SN CONSTANTS FCR DSN TOC 

H S ASTEM, 
360 F4 
360 F4 

1108 F4 
360 F L l 

7094 f 2 

THERMCDYNAMIC 
B S R 
RS P 
RS P 
RS P 
RSRP 

RSEP CT 0 S 
T 0 S EXPN 

RS F 
T I S PIP 

CT I S 
A S 
A S 

T P S 
T H S 

ISCTAB, 
, ANALYSIS OF 

E S T R I F I D C , 
, CENTRIFUGAL 

PURD 
PW 
PW 
PH 
RW 
RH 
PW 
PW 
RW 
PW 
PU 

5500 
1604 
1604 
1504 
1604 
1504 
1504 
1604 
Ibfi 
1504 
1604 

F4 
F+CDP 
F+CDP 
F63 
F53 
F63 
F63 
F63 
F53 
F53 
F63 

RS 
RS 
RS 
RS 
RS 
RS 
PS 
PS 
Rf 
RS 
RS 

PLX 
P 
P X 

P 
P 
P 

T 
T 
T 

T 

G 
P 
B 
C 
I 
L 
L 
C 
E 
F 
L 

S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
$ 
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PW 

PW 15 .4 F63 Pf P T C I 
PW 1604 F53 f f P T i l 
PW 1 6 0 4 L A G l RS P f « 
PW 16 0 4 L 4 C 1 RS P N t 
PWCOST, REACTCR F U f L CYCLE CC 
PWR £ BWP GASEOUS B F L E A S t CB 
PwB FLCW T P 4 N S I F N T 4 N 4 1 Y S I S 
PWR OPN OPPO 6 4 0 0 F 4 S 

PWR RLANT R 4 C I A T I C N R E L F A S F £ 
P W R - R P M , E O R 4 T I C N - 0 I L U T I C N TA 
O M E S H . B t N U M , S E L F - C R G A N I Z I N G 
Q U A L I T Y CONTHCL SAMPLF S T A T I S 
Q U A S I S T A T I C S P A T I A L PEACTOR K 
O U A S I S T A T I C S P 4 T I 4 L PEAGTCF K 
Q U I C K I E , I N F I N I T E M f P l U M SPEC 
0 X 1 , O U A S I S T A T I C S P A T I A L RFAG 
0 X 1 , O U A S I S T S T I C S P A T I A L HEAG 
B - M O A P A M t T E R S OF L N R E S n i V E C 
B - M A T B I X BESONANCE P 4 P 4 R E T E F S 
B - T H E T A - Z L 4 S L 6 6 0 C F 4 

B - Z GEOMETBY A P 0 4 7QQ4 6 4 
R A B B L E , W L I B , F L A T , BESONANCE A 
R A D I A L I N T E G H A L S OBNL 1 6 0 4 F 
R A D I A T I O N DAMAGE I N M E T A L S 
R A D I A T I O N R E L E A S F E OOSE P 

R A D I A T O R F I N S SNAP G f O M 4 1 
R A D I O EPEOUENCY MANAGEMENT SY 
R A D I O A C T I V E 0 E C 4 Y C H A I N S GE 
B 4 D I 0 4 C T I V F - 0 E C 4 Y G4MMA BAY C 
R A D I O A C T I V I T Y I I T B 7 0 9 4 F4 
R A D I O L O G I C A L E F F E C T S A N A L Y S I S 
R A D I C L O G I C A L SAFETY A N A L Y S I S 
R A D I C N U C L I O E G E N E P A T I O N ANU C 
R A D 2 , HTGR F I S S I C N PRODUCT AG 
R A F F L E - A N C , MCNTE CARLO NEUTP 
R 4 F F L E , I S T F L I G H T C C L L I S I C N 
R 4 H A B , J C S H U A SYSTEM L A T T I C E 
R A L C R T P H . PESOUPCE 4 L L 0 C 4 T I C N 
R A M E S , P A R T I C L E WAVE F U N C T I C N 
R 4 M P 1 , R E I C H - M O C P E B E f O L V E C R 
R A P F U , F U E L CYCLE P A B A M E T F R S 
R A P P , H I G H - V E L O C I T Y FLOW STLD 
R A P T U B f , RESONANCE I N T F G B A L X 
R A T E S UK-W 7 0 9 0 F 2 PS 

R A T E S FRCM 2 - 0 F L U X S E T S GE 
R A T H , 2 - OR 3 - 0 HEAT C C N D U C T I 
P A T H , 2 - OB 3 - D HEAT CONDUCT I 
R A T R A P , OOSE RATE C A L C U L A T I C N 
R A U M Z E I T . l - D T I M E - D E P E N D E N T 
RAY C 4 T 4 L P G DP 3 5 0 B EEC 

RAY SOURCE B U I L D U P EACTCR CAL 
RAY SPECTRA CRNL 3 6 0 
R E A C T I O N A I 3 5 3 F + E A 
R E A C T I O N GFND 7 5 0 0 F 4 R 
R E A C T I O N ANL 3 5 0 0 F 3 5 RSB 
R E A C T I O N DECAY C H A I N A N A L Y S I S 
R E A C T I O N DECAY C H A I N A N A I Y S I S 
R E A C T I O N OR DECAY CPNL 1 6 0 4 
R E A C T I O N R A T E S UK-W 7 0 9 C 

R E A C T I O N RATES FROM 2 - D FLUX 
R E A C T I O N X - S E G I I O N S BNL 6 6 o 
R E A C T I V I T Y AND ROWER D I S T R I t L 
R E A C T I V I T Y AND PPWFP D I S T R I B U 
R E A C T I V I T Y AND PCWER O I S T R I E L 

F C B T P A N T C C , 
P I P , E E N T B I F 
M G C S N , I - C R 
O T X . F F F t C T I 

ST G A L G U L A T I O 
NL 3 6 C F 4 

PAPL 5 6 0 
p H t PWR 

DCSF PGE 
B i t s FOR PWP 
MESH G E N F R A T I 
M C S EKC 3 

I N E T I C S COPE 
I N E T I C S COCE 
T R U " X - S E C T I C 
TCP ^ I N E T I C S 
TCP K I N E T I C S 
P t S C N A N C F S BA 

CPNL 3 6 . 
PS P T C t 

RS P F 
b S G P P T i c N , c r 

6 3 PS P 

GEC 635 F 

GE 360 F4 

7090 F2 

STEM ALCC 36 

C 635 F4 

ATALCG PP 

PSBPLX T 

HFCL U O R 

PRCGPAM 4 

eCAY BNW 

TIVITY OIST S 

CN TPANSPCPT 

PBCBAEILITIES 

PHYSICS MODUL 

PBCJECT PLAN 

BADIAL INTEG 

FGICN X-SEGTI 

FAST BBEEOEPS 

Y STtAR-WATEB 

-SECTICN GALC 

N t WF 

SV H6,, F4 

ON LUMPED MAS 

ON LUMPED MAS 

SNAP GECMfTP 

niFFUSION CAL 

DC R L T Z 

BAPL 650 

PS P 

P T A 

T G t G 

G t CHE 

CRNL 1 

ORNL 

RS P 

RS 

2-C RUL 

UG4L PUM 

LLTI-GP 

Vt X-SEC 

N GGA 

PS P 

3 f 4 

-PPM, BC 

360 F 

CRN CPP 

CN 

50 

ANL 

A M 

NS 

SL4 

E4 

35 

35, 

AI 

C 

F4 

L RS 

S P 

P 

F53 

F2 

SETS 

) F4 

TICN 

T ICN 

TICN 

CCPE A M 

CODE ANL 

PL 650C 

F4 BS 

3PDT, 3-

S MAPS, 

LL ANL 

A t PAM 

+FAP BSB 

BS P 

PS 

GCPCL 

PSBP 

36'. B 

D t NAP, 

• SL PS 

NC 35." 

U o P 

TUCY GGA 

CODE ANC 

MG 

ES 

NING MLM 

RALS CRN 

CNS PNL 

NEO 

MIX KAP 

NEO 

FD, W-OSN 

RS P 

L4S 

L4S 

AI 

KAP 

t G4MTA 

F+ASG 

C t 4L 

t CCMNUG 

CEBUG, ST 

EML0G2, C 

1504 F63 

7090 F2 

0 S IS 

CRN 

CP 

N 
GESV 

RS 

CDC 

MSS 

NED 

600 

260 

635 

t 

F4 

A S 

F53 

F4 

F4 

TI-GP 

P IMP 

SN 4P 

TICN 

U C 

C G 

PS P 

BATIC 

4 

64C 

66. 

BSP 

F4 

36 

709 

36 

36C 

F4 

P 

0 MUL 

2-0 

360 

ES. P 

P T 

CT G 

J $ 

RS F 

D 

EBGCC 

NfUT 

P XCT 

F4 

F5 

704 

35 

L 35 

35 

0 35 

L 150 

55C 

53 

65: 

200 

OUTP 

CT G 

L 70 

L 709 

709 

L 660 

8, BA 

RS P 

PH4-R 

,CASC 

EAM G 

ORE H 

RS 

PS 

OTCRE 

EC, W 

RS 

THRE 

RS 

RS 

RS 

PEACTIVITV 

SN A P P B C X I M A T I C N BZ 
E L l f P C F S I G N STUDY 
PPCX SLAE C Y L SPHERE 
GALC FBCR OSN CUTPUT 
fl F 4 BS P T C S 

t S T F E F G , A N A L Y S I S O f 
T H t F L C T l , M J 2 1 9 , 

N - C I L U T I C N TAE<I ES FOF 

S 0 X 1 , 
T 6 t 

CT F t 
B f PL GT F t 

A t G P A M P , 

BS P CT G t f M F H A L D , 
0 f 4 S P H t 

, t 4 B S P T L t 
p P t F I S T I G H 4 M S , 

HS PL CT f S O X l , 
F f S Pi CT F 

0 f + F A P HS I 
. F 4 B<^ PL 

0 2 6 F 
P S R 
4 t P O L L A , C C N V E P T S 

T I G F C U P C I F F U S I C N XYZ 
E X C L P S I O N C A I G U L 4 T I G N 
0 F 3 5 P S B P X T B t 

ARTICLE WAVE FUNCTION 

C t CASGACt.CLUSTER, 

t EMERALC, PWB PLANT 

SCAPF2, SCATTER FROM 

M J 4EC-4L0 F4U. 

t CFAINS, 4N4LYSIS OF 

P L T Z t G4MTAb, 

RCN-INPUCEO GAMM4-R4Y 

P t HERMES, REGICN4L 

PSRP CT G S PS4G, 

R S E P L T 0 S I S O G E N . 

F4 
F4 
f + BAL 
F + B A L 

BS P 
B S B P L 
B S P 

S ) 
0 F + C + B R S e P 

F 6 2 
F 4 
F4 
F 4 

f 2 

BS 
RS 
BS 
BS 
BS 

T A P E E C I T B E A C T I C N 
T P l A L , 3 - D R E A C T I O N 

f 4 RS T H S 

FAR RS P T H S 
F 2 PS R J S 
F 4 BS P F S 

D I C A G T I V E - C E G A Y GAMMA 
T J S A S P I S , GAMMA 

RESCLUTICN CF GAMMA 

ACf. GOMPCUNO NUCLEUS 

ENfFATCP SCCRM-WATER 

EATING CLAODING-STEAR 

F O S ISOGRLNGH, 

PP O S ISCCRUNCH, 

S, MAXIMUM YIELD FROM 

-CSN OUTPUT TAPE EDIT 

F GT C S TRIAL, 3-C 

St, STATISTICAL MCDEL 

BF T C S FLARE, 3-C 

P CT C' $ FLARE, 3-C 

P T C S FLARE. 3-0 



R E A C T O R S RESONANCE 

REACTORS A N l 3 5 0 F + E A L RSBPL GT 0 S R F B U S 2 . F U E L C Y C L E A N A L Y S I S FOR F A S T 
R E A X , P f S D l V F C R E S O N A N C E E P I T H E R M A L X - S E C T I O N S NEO 6 3 5 f 4 RS P T B S 

R E B U S 2 , F U F L C Y C L F A N A L Y S I S FOP F A S T O E A C T O R S ANL 3 6 0 F + B A L RSEPL CT 0 S 
R E C O I L ATOM S P E C T P A F N C F / B CATA C R M 3 6 . F 4 PS P T B S R I C E , P R I M A R Y 
RECTANGULAR M A G N E T I C NETWORK S O L U T I C N BAPL 6 6 C 0 B F 4 PS P T I S M A N E l , 
R E D U C T I O N A N l 3 5 0 0 F 6 3 R S E P 0 S C C I N C , C C I N C I C f N C E C C U N T I N G DATA 
R f O U X , R f A C T O O F L U C T U A T I O N E X P E R I M E N T A N A L Y S I S BAPL 5 5 3 . F 4 RS P T C S 

REFUEL GGA 7 0 4 4 F 4 R S P T C S G A R G O Y L F , FUEL C Y C L E A N A L Y S I S P A R T I A L 
R E F U E L I N G H I S T O R Y LASL 5 5 0 C F 4 RS P T 0 S P H E N I X , 2C C I F F U S I O N BURNUR 
REGIONAL R A D I C L O G I C A L E F f f C T S A N A I Y S I S HEDL H O P F + SL RS P XCT R S H f R M E S . 
R t G R E S S I C N W / C O N F I C E N C t L I M I T S PKC 3 5 0 F 4 RSBP P S G R A P H , L I N E A R 

R t l C H - M O O R f R f S O L V E O R C G I L N X - S f C T I O N S BNL 5 5 0 3 F 4 RS P 4 S R A M P l , 

R F L A P 3 , R E 4 C T C R BLOWDOWN - E X C U R S I O N A N A I Y S I S ANC 3 5 0 f 4 P S B P XCT G « 
R E L A P 3 , REACTOR BLCWPOWN - E X C U R S I O N A N A I Y S I S ANC 1 1 0 8 P 4 RS P T G S 

R t L A P 3 , R f A C T C R R I C W C C H N - t X C U B S I C N A N A L Y S I S ANC 5 5 . 3 f 4 BS P T G S 
R E L 4 P 4 , T R 4 N S I F N T T H F R M 4 1 - H Y C R A U L I C A N A L Y S I S ANC 3 5 3 C f + B A L P S f P L X C T C S 

R f L A T I ' l N GEC 6 2 6 F 4 RSBP 0 S C O S , N E U T R C N F L U X - C O S I Mf T f R A C T I V I T Y 
RELEASE PRNL 3 6 ' F 4 RS P G G S S T E F E G , A N A L Y S I S CF PWR E BWR GASECUS 
RELEASE E OOSE PGE 3 6 3 F 4 RS P CT G S E M E R A L C . FWR PLANT P A D I A T I P t 

RELEASE A N A L Y S I S bCL 5 4 0 0 F 4 RS R G S F P C P L 2 . LCCA F I S S I C N PRCOUCT 
RELFASF GGA H O P F 4 PS R C S F R t V A P 5 . HTGR M E T 4 L L I G F I S S I C N PRCOUCT 

B t L E A S F S | M U L 4 T I 0 r P 4 R L 6 5 C C F 4 OS P T I S P U B L l . F l t L S W f L L I N G C GAS 
R E L I A B I L I T Y ECR A S I N G L F F A I L U R E MCCf BAPL 5 5 . . F 4 R f P P t R E L O l . 
R E L O A D - F f V F P , l - D F C W - G P O I F F U S I C N P E P L F T I C N GGA 7 0 4 4 f 4 RS P T C S 
R E L O l . R E L I A B I L I T Y FOB 4 S I N G L E F A I L U B E MCCE BAPL 5 6 0 0 F 4 RS P P S 
BEMCTt J O P F N T B Y S Y S T E M 4NG 3 6 0 B A l RSB T P I N P T S - R J F . C S / 3 6 0 MVT 
R t M C T t W O R K S T A T I O N PKG A M 3 5 0 F + 4 S M RSE CT P S W5 P - H 4 S P / C L S . D G S - M F T 
REMOTE W O R K S T A T I O N PKG ANL 3 5 . P F + 4 S M RSB CT P S W S P - H A S P / C C S . O C S - M F T 
RfMCVAt BGL 6 4 0 0 F 4 BS P X G S M I R 4 B . M I B A R . C C N T A I N R E N T SYSTEM I C O I N t 
RfMOVAl X - S F C f PAPL 6 5 0 0 F 4 PS T B S M 0 8 0 7 , 2 - D C I F F U S I C N A B S O R P T I O N 

RFNUM, f E L F - O P G A N I Z I N G MESF G F N E F A T I O N S 1 4 5 5 , J F 4 RS P T L t C M E S H , 
B E P P , T H f R M A L - H Y D P A U L I G W A T f B R t 4 G T C K D E S I G N BNW 1 1 0 6 F 5 RS P T H S 
R E S E N O . A C L E R . E N O F / R B F S O N A N C F X S t C T I O N C C P F S BNL 5 5 C ) B F 4 R S P T 4 S 
R F S P L U T I O N PF GAMMA BAY S P E C T B A OBNL 3 5 0 F 4 RS P C S A L P H A - M , 

B E S C L V t D M U L T I L E V E L P-W X - S t C C A I G BNL 6 6 0 0 F 4 BS P A S S I G P L C T , 
B t S C L V ' P R F G I C N R E S C N 4 N C t I N T t G B A L CALC GGA 7 0 O 0 F + F A P P S b T A S Z U T , 
RESOLVED R E G I O N X - S E C T I C N S ENL 6 6 ) 0 f 4 RS P A S P A M P l , B E I C H - M O O R E 
R f S O L V - O B F S O N A N C F F R I T H t R M A L X - S E G T I O N S NED 5 3 5 f * PS R T B S R F 4 X , 
BESOLVEC P f S M N A N G E I N T E G R A L C A L C U I A T I O N BW 2 0 0 0 f 4 RS A S S T R I P , 
RESPLVFO P f S INANGE X - S E C T I C N CALC N t C 2 0 0 0 f 2 RS P 4 S C ' R I E , 
BESCNANCE A B S C B P T I G N , C P L l ANL 3 6 j , F 3 6 RSBP X T B S P A B B l f , WL 1B ,F 1 4 T , 
R tSCNANGE PATA U I L L 3 5 C F 4 RS F A S C O D I L L I , L E A S T S C U A F t S A N A L Y S I S 
RESONANGf F P I T H f p M A l X - S E C T I L N S N t O 5 5 5 F 4 « S P I P S R E 4 X , R f S O L V f O 
RESGN4NGF I N T f G H A l G A I C GC4 7 j 9 j F + F A P RSB T A S Z l T , R f S O l V t C B f G I C N 
RFSONANCE I N T F G H A I C 4 1 G GGA 7 0 9 0 F + F 4 P f S E T 4 S T U Z . U N R F S G I V E C R E G I C N 
BESCINANCF I N T E G R A L C 4 1 C HIJMCGENECUS 4 M 3 5 . 0 F 3 5 RSBF A S M I f H - M A S H , 
RESCNANCF I N T F G R 4 1 G 4 L C 2 - B E G CELL 4 N L 3 5 0 C F 3 5 RSBF X T fl S P l f F - R A F F , 
RESCNANCF I N T E G R A L C A L C U L A T I O N EW 2 0 0 0 F 4 BS A S S T R I P , P E S G L V E C 
RESCNANCf I N T f G B A I HEX CELL BAPL 5 6 ) . F + 4SG P f P X T B S E f S 0 2 , F t S O 3 . P R E I . 
R f S C N A N C f I N T E G B A l X - S E C T I C N C A I C 4 1 7 0 9 0 F2 RS P t T A S A 0 F S 2 . 

R f S O N A N C f I N T f G R A L X - S E C T I O N C4LG 4 1 7 0 O 4 F + M A P RS PL X T A S T B I X I , 

BESCNANGF I N T E G R A L X - S F G T I C N CALC CCC 1 6 0 4 F 5 3 PS PL T A S A B E S 2 , 

B f S O N A N C t I N T t G B A L X - S F C T l C N CALC NFC 2 0 0 0 F2 R f F A S R A P T U R E , 
PFSCNANCE I N T f G P A L S X - S f O f P 4 P I 6 5 0 0 F 4 BS P T A S P U M , U N B E S C L V f C 
BFSONANCF M E 4 S U 0 t M F N T S CG4 U O P F 4 RS P T 4 S T A C 4 S I . 4 N A 1 Y S I S UF 
RESONANCf P V E E L A P ANC L A T T I C f E F F f C T S GGA 7 0 4 4 F + M A P FS P I P S G A R C L , 
BESCNANGF O V E R L A P ANP L A T T I C E t F F t C T S L E B 7 C ' ° 4 F + M A P RS P T B S G A B L l , 

R t f C N A N G f P A P A M E T E P CALC ENEA 3 6 3 F 4 RS P 4 S P S E U O O . S T A T I S T CAL 
R E S O N A N C f P A K A M E T f B CALC GGA 1 1 0 8 F 4 RS R 4 S P f E U C C . S T A T I S T I C A L 
R f S O N A N C f P A P A M E T E B S C B M 3 5 0 F4 BS P 4 S P C L L A , C O N V E R T S R - M 4 T B I X 
R F S P N 4 N C f P A O A X F T t P S WANl 7 C 9 4 F 2 RS P 4 t f x T , X - S E C T I C N S ER^M E-W 

B t S C N A N f f T H I t R Y XEEG G 41 C KAPL 6 5 , ' . F 4 B f P A t M U L T I , M L L T I - L E V E L 
BESCNANCE X - S C T I C N GALC N f P 2 0 0 0 f 2 RS P A S D O P I E . R E S O l V f C 
B f S C N 4 M E X - S E C T I C N C A I G CGA 1 1 0 8 6 f 4 R S P T A $ C A N D Y 2 . U N P c S U L V E C 
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RESONANCF "101 

RESONANCE XSEC PPCB4BIIITY TABLES AI 350 F+BAL RS F GT B S U3R. UNRESPL 
RESONANCE XSECTION CPDFS BNL 66008 F4 BS P T 4 S PESEND.ADLER , ENOF/B 
RESONANCES 41 362 F4 RS PLX T B S AILMOE, X-SECTICN C41C ELASTIC SCAT 
RESCN4NCE5 AI 7094 F+FAP PS PL T B S AILMCf. X-SEGTICN CALC ELASTIC SCAT 
RESONANCES RAPL 6600 F4 RS P A S GPAMP, R-M P4R4METfRS CF LNPFSOLVEC 
RESOUPCF ALLOGATICN PBCJECT PL4NNING MLMC 350 F+C+R RSPF C M S RALCRTPH, 
RESPOND, DISSIMILAR MEDIA TIC CGRPECTION CALC AI 360 F4 F S P T 0 $ 
RESPCNSE ANG 350P F+BAL RSBP CT G S CONTFMPT-LT/C22, FRESSURE-TEMFERATURt 
RESPCNSE LOGA ANG 360 F4 RSBP X T G S THETAl-B, FUEL RCD THERMAI 
RESPONSE OF FLASTIC STPUCTLRES BAPL 5600 F4 RS P T I S FUGIT, DYNAMIC 
RESPCNSE TP FXCUPflDN ANL 36. F4 BS P GT F S BFXGC-H, 2-C HYCBCDYN4M 
RESPONSE TO FXCUKfIGN ANL 360 F4 RS P CT F S REXCG-F?, 2-C HYCPOCYNAR 
BESOO,nPFl. BESCNANCE INTEGBAL FfX CELL BAPl 6500 F+ASG PS P X T B S PESO?, 
BESC2.Bf SOO.OBFL, PESCNANCE INTfGRAL HEX CELL BAPL 66t;i F + ASC PS P X T B S 
RETRIEVAL SLA H O B E+BAl FSBP T M S SPIRAL, FULL-TFXT STCRAGE, SEARCH F. 
RETRIEVAL FBPM SGIfBS X-SfCTION TAPE GGA 7344 F+MAP RSEP M S UNPACK, 
RETRIEVAL, ANC CISFL4Y PP 360 F+PAL S T M S JCSFUA, OATA STCPAGF, 
REVISEO-CAD, FUFL CYCLE 4N4LYS1S W/PEFUEIING GGA 7044 f4 PS P T C S 
REVCLUTICN KAPL 56 j.jC f4 RS R T I S SCP3, STPFSS ANALYSIS SHELLS CP 
REXCO-H, 2-D HYDBUCYN4M RESPCNSE TO FXCURSION ANL 360 f4 RS P GT F t 
PEXG0-H2, 2-P HYDPGOYNAM BESPONSE TC EXCUPSICN ANL 360 f4 RS P CT F f 
RFD 360 F4 PS P U t DYNAMIC ANALYSIS OF GASES EY MASS SPECTRCMETPY 
RFD 3600 F3t Rf P G t CISPER. AFRCSCL PARTICLE TRANSPORT STUCY 
RFD 6500 F+GOM PS PLX T C S KfN02. MONTF CARLC MULTIGRCUP CRITICALITY CCCE 
RIGE. PFIMAHY RECOIL ATCM SPECTRA ENCF/B n4Tf CRNL 360 f4 RS P T B S 
PIFF-PJFF, RESTNAECF INTEGRAL 04LG 2-RFG CFLL A M 36C0 F36 RSEP X T B S 
RIGEL, fNDF/n V3 C4TA PRCCFSSING CCCE 4NL 360 F4 BS T M t 

RIGEL,PLOTFB,... fNCF/n V? PBOC P M 55006 F4 BS T M t C F EG T ,C HtCKF P, 
PIGEL3, ENDF/P V3 PPOCEfSlNG CCnEf BNL 56.• F4 FS T M t CHFCK3, 
RIGEL4,CHECK4,... ENPF/B V4 FBOGfSfING GCLrS BNL 6500E E4 RS T M 1 
RING SN4P GEOMETRY AI 7090 F2 PS J S SCAPl, SG4TTEF FPOM A 
POO BUNDLE NFP 535 F4 P S R T H t VFLVET2, TLPHLLENT FLCW IN LMFBR 
ROD BUNDLE CHF DATA ANAIYSIS ANC 360 F4 PS PL CT M I ERREST, LCCA 
ROO BUNDLE FLCW C TFMPEPATUBE DIST. OBNL 360 F4 BS F T F t CBBIBLt, 
ROD BUNDLE THERRAL-HYDRAUlIC ANALYSIS BNW 35CC F4 RS F T H t C0PRA3C, 
ROO BUNPLE THEBMAL-HYDP4ULIC 4NALYSIS ENw U O E C F4 RS F T E S CC6RA3C, 
ROO BUNCLE THE RM AL-HYDP 4UL IG ANALYSIS BN/ 66.-.G F4 Pf P T H S C0BBA3C, 
BOD CLAD STRAIN E FFILET CRACKING PARI 65CC E4 RS F I t STRIPE, FUEL 
ROD STBFSS f. DEFCBR4TICIN P4PI 6600 F4 RS P T I S CYGP02, CXIOE FUEl 
ROO STPFSS E CEFCPRATICN TVA 36) F4 PS P T i l CYGP03, CXICE FLEL 
ROD THEFRAL PFSPONSE LOCA 4NC 350 F4 ospp x T G 1 THETAl-B, FUEL 
ROCTS CF 4 PCLYNCRI4L K4PL 560. F4 RS P P t BLPt, FINCING 

ROPE, FINDING RQCTS CF 4 PCLYNUMI4L KARL 65C0 F4 RS P P t 
RSAG, Pf niOLL"'GIC4L SAFETY SNALYSIf PROGRAM ANC 260 F4 BSPP CT G t 
RTH WANL 7.04 F4 PS P X T C $ V4HI-OU1P3, 2-D MULTI-GF OIFFUSIGN XY BZ 
BTH L4SL 7600 F4 RS P T C S TWOTH4N-PNVW, 2-0 PABTIGLf TPANSPCBT XY BZ 
BTHETA lASL 3600 F4 RSEP GT r t TWOTP4N2, 2-0 MULTl-GP TBANSPOBT XY PZ 
BTHETA LASL 55 ; JP F4 HS P T G t TWGTRAN2, ?-r MULTI-GP TRANSPCRT XY PZ 
RTHETA LASL 7603C E4 RS P T C I TWCTRAN?, 2-C MuLTI-GP TPANSPCFT XY PZ 
RTHETA GtCMFTPY PNW 110? F4 oS P C t PtHT4, 2-r FEPTUBtATICN XY PZ 
RUPTURF GGA •'•:44 F4 HS X T G t PRECCN, HTGR CCNTAINRENT PRESSURE PCST 
RZ PW 1504 F52 BS P T C t FORTRAN TCC, 2-0 MULTI-CF SN 4PPHDXIM4TION 
RZ GFCMFTRY 3G4 7.: 9 j F + FAP RSPP T C t ODB, 2-D ftW-GP CIFFUSION BURNUF 
RZ GEOMETRY LLl 709 F2 PS G t FIBN, 2-0 FfW-GF S4 APPROXIMATION 
RZ GECMETBY GGA U O B F+BAL PS P T G t GAMQLF5, 2-0 MLLTI-GP CIFFLSION XY 
BZ GECMFTPY GGA 7,44 F+MAf PSBP T C t GAM8LF4, 2-D MLLTI-GP CIEFLSICN XY 
BZ GG4 U J 8 F + HAL PS P T 0 t PUG2, 2-C MLLTIGRCUP CIFFLSION E PUBNUP XY, 
BZ RTH W4NL 7094 F4 RS P X T C t VABI-CUIH3, 2-D MLLTI-GP CIFFUSION XY 
RZ RTH LASL ^tOC F4 RS P T C t TWOTRAN-PNVW, 2-0 PARTICLE TBANSPOBT XY 
BZ BTHETA LASL 36jO F4 PSHP GT C t TWT1T0AN2. 2-C MLLTI-GP TRANSPORT XY 
RZ RTHFTA LASL 66.,P F4 PS P T G t TWCTB4N2. ?-C MLLTI-GP TB4NfP0RT XY 
PZ RTHFT4 LASL 760CP F4 BS P T C t TWCTRAN2. 2-0 MLITI-GP TBANERPBT XY 
RZ BTHETA CfOMFTPY PNW U O R F4 BS P G I PERT4, 2-P PtBTUBPATlCN XY 
BlOl, fPACF-INDtPFNOENT KINETICS KEX OPTICNS A M 360 f4 BS P F S 



R l . l 5 f 4 L S H E l L 2 

R I O l . SP4CE-IN0FPENPENT KINETICS KEX OPTICNS ANL 3600 f 5 3 RSBP E S 
R I O l . SPACF-INOFPFNPENT KINETICS KFX OPTICNS WANL 7094 F4 PS P E S 
R132. SPACE-INDFPENOF'IT INVtPSF K I N t T I C S C4LG ANL 360 F4 PS P E S 
R102. SPACt-INDFPENOENT INVtBSfc K INET ICS CAIC ANL 3 6 L ' J F63 BSBP E S 
R132. SP4CC-IN0EPfNDFNT INVERSE KINFTICS CAIC WANL 7094 t 4 BS E S 
0 1 5 3 . PAP4METPIG S I T f P E O U I R E M F M STUOY 4NL 35C0 F53 RSEP T G S 
S-WAVF NFUTRCN ^L- f fCTION CALCULATICN BAPl 5 6 . . F4 PS P T 4 S SUMCR, 
SA60R4. D I S C H f T t - F I F M E N T ANALYSIS THIN SHFLLS MIT 360 F4 RS P T I S 
SAFE PRCGRAMS GGA H O P F4 RS P I S GRDWRK , GRIP GENEPATION FOB 
5AFE-4XISYM, STRESS ANALYSIS AXISYMMETRIC LCAO GG4 7044 f 4 BS P T I S 
SAFE-CPACK, VISCOELASTIC ANAIYSIS CF CDNGBETE GGA I I C B F5 PS P T I S 
SAFt -CBfFP , VISGDFLASTIC ANALYSIS CONCRETE GGA 1 K 8 F4 PS P I S 
S4FF-PrRS, STRESS 4N41YSIS AXISYMMFTRIC LCAC GGA 7044 F4 PSEP CT I S 
SAFE-PLANE, PLANE STRESS 4NALYSIS , 2-C B C D I f f PNL 6500 F4 RS P T I S 
S4FE-PLANf. PLANE STRESS ANALYSIS. 2-C BCOIFS GGA 1 U 8 F4 RS P I S 
S 4 F E - S H f L l , STRFSS 4N4LYSIS THIN SHFLLS GG4 U 0 8 f 4 RS P I S 
S 4 F t - 2 P , PLANf £ AXISYMMETRIC STPfSS ANAIYSIS GGA U C 8 F* F S P I S 
5AFF-3D. 3 -D GDMPtSITF STRUCTURE STRtSS STUCY GCA 1106 f 4 PS R T I S 
S 4 f t - 3 n . 3 -D CDMPCflTF STRLCTURF STRESS STUDY CRNL 363 f+BAL RS P T I S 
SAFETY OP 350 F4 RS R T C S KEFF.MGPS.TG4N, NUGIE4R C R I T I C 4 1 I T Y 
S4FETY ANAIYSIS PROGRAM ANC 353 F4 RSEP GT G I RSAC. PAOICLOGICAL 
SAIL , 1-0 1-GP SN 4PPPOXIM4TION SLAB GECMETRY AI 7090 F2 RS P B S 
SAIL, l -C 1-GP SN APPROXIMATION SlAP GFCMFTRY CCC 16C4 f 5 3 PS P B t 
SAMPLF STATISTICS BKC 360 F4 RSBP P S HISTOGRAMS. QUALITY CONTROL 
SAMPLING STUOY BAPL 660C F4 RS P T U S BETTY, ENTRAINEC PARTICLES 
SAP4, STRUCTUPAl 4NALYSIS CF LINEAR SYSTEMS ANL 3506 F4 RS P GT I S 
SASIA, FAST BEACTOB POWEB ANC FLOW TBANSIfNTS A M 360 f 4 RS P T F S 
S4S14, FAST REACTOR POWFR ANC FLOW TRANSIENTS ANL 5500 f 4 RS P T F S 
SATURATfO BLDW0CWN2, BLCWDCWN ANALYSIS LOFT KE 7094 F+MAP BSBP T G S 
SCARF2, SCATTER FROM RACIATCB FINS SNAP GEOM AI 7090 F2 PS J S 
SCARl, SCATTFB FROM A BING SNAP GfCMETBY 41 7 j9C f 2 BS J S 
SC4T KFBNt lS PP 350 PCD .R LX T Z S THFRMCS LIERARY, 30-GP ENCF/B 
SCAT RtSCNANCfS AI 35o f 4 PS PLX T B S A I l M O f . X - f f C T I O N CAIC fLASTIC 
SC4T RfSCN4NCfS 41 7094 F + FAP RS PL T B S A R M O t , X - f f G T I O N GALC ELASTIC 
SCAT X-SEG PNL 5 6 0 0 F4 RS P A S BESPIT, C IFfRACTIUN MCCEL ELASTIC 
SCAT X-SECTION CALC MCOERATCR GCA H O B P4 RS P 4 S CAKfR, INEL4STIC 
SCAT X-SECTIONS HF X LATTICE 5GA 1106 F4 RS E S HEXSCAT. ELASTIC 
SCATTER FROM A RING SNAP GEOMETRY AI 7090 F 2 « BS J S SCARl. 
SCATTER FROM RADIATOR FINS SNAP GEOM AI 7090 F2 RS J S SCARF2, 
SCATTEPING CDC 1504 F63 RS P A S HAFEVER. HAUSEF-ffSHBACH INELASTIC 
SCATTERING CALC ANL 360 F4 RS P CT W S MSCAT, SLCW NtUTRCN MULTIPLE 
SCATTERING CRYSTALLINt MATEBIALS LASL 5500 F4 RS P T 4 S TOP, THERMAL 
SCATTERING OATA DP 360E F4 RS P XCT 4 S F L A N C E 2 ( 7 1 - 1 ) , ENCF/B THERMAL 
SCATTERING FORM FACTORS CRNL 363 F4 RS P T A S ATHENA4, INELASTIC 
SCATTFRING KEBNFL CALC GGA 7090 F2 OS T A S SUMMIT, LBYSTAILINE 
SCATTERING LAW CALC GGA 1 l v 8 F4 RS P X A S CCHEE, COHERENT INELASTIC 
SGATTERING LAW GAICULSTION GGA 1108 F4 RS P A S GASKET, THERMAL 
SCATTERING L 4W X-SECTICN t 4 L G U l 4 T I 0 N GG4 1108 F6 RS R A S FLANGEl. 
SCATTERING PHASE-SHIFT ANALYSIS CFNL 16ij4 F53 RS P A S PEGGY. ELASTIC 
SCATTERING X-SEG CALC KAPL 6600 F4 RS P T A S J P I X B , CGUFLED-CH4NNEL 
SCATTRING COOES ANG 360 F4 RS P CT W S MAGS LATTICE VIBRATION NEUTRON 
SCHEME KAPL 650C F4 RS P P S MCST, A MULTIDIMENSIONAL C P T I R I Z 4 T I 0 N 
SCISRS ENDF/B GRAPHIC X-SEG EVALUATION AI 350 F+BAL PSB L CT M S SC0RE3, 
SCISRS X-SECTION T4PE GGA 7o44 F+MAP RSBP M S UNPACK, RETRIEVAL FROM 
SCISRS X-SECTION TAPES WANL 7094 F+FAP RSBPL T N S CPS, SC402C PLCTS FROM 
SC0PE2.0 CENO 7600P F4 RS T R S MODEL, MCDIFIEO BETTIS ENVIRNMNTL L I B 
SC0PE3 2 COG 56L0G F+CCM RS T P S MODEL. MODIFIED BETTIS ENVIRNMNTL L I B 
SC0PE3.3 CDC 6500D F+COM RS T P S MOOEL. -GOIF IEO BETTIS ENVIRNMNTL L I E 
SC0RE3. SCISRS ENPF/B GRAPHIC X-SEC EVALUATION AI 360 F+BAL RSB L GT M S 
SC4020 PLOTS FRCM SCISRS X-SECTICN TAPES WANL 7094 F+FAF RSBPL T N S CPS. 
IcTolo P OTS FROM X-SECTION TAPES GG. 7044 F+SPS RSEP T N • CRCSSPLCT 
SEAL SHFLL. SHELL STRESS ANAIYSIS 4XISYM LOAC WTSC 55C0B F4 ^^ R T S 
SEALSHELL2. SHELL STRESS ANALYSIS AXISYM LOAD BAPL 5500 F4 RS P T S 
SEALSHELL2. SHELL STRESS ANALYSIS AXISYM LOAD SR 360 F4 BS P T I S 
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SEARCH 

SEARCH GG'^ 1 1C f< F 4 

SEARCH GG4 7 J 4 4 F 4 HS 

SEARCH E P F T B I E V A l SLA U 
S E C T I O N S 1 4 5 L 6 5 C 0 F 4 

S E L F - 0 H C 4 N 1 Z I N G MFSH G F N t H A 
S t M I - R I G I D M O l t C U L E S 4NC 

A M 
ANL 3 6 . 

S F N S I T I V I T Y 
S E R V I C F R O U T I N E S 
S E R V I C E R O U T I N E S ENpE T A P I S 
S F T S GESV H O C F4 PS 

S F T S L A S l 6 6 , ' . BGP P 

S E T S , SET F C U A T I O N TRANSFOP 
S E T S , SN 1 3 - ? 4 - ANC 2 5 - G R C 
SHAPE C 4 L G U L 4 T 1 C N C B M 7 j 9 t 
SHEET PP PACKAGE KAPL 6 6 3 

SHELL B U C K L I N G C O L L A P S E ANA 
S H E L L S T R F f f A N A L Y S I S 4 X I S Y 
SHELL S T P F S S A N A L Y S I f 4 X I S Y 
SHELL S T P f S S 4 N 4 L V S 1 S 4 X 1 S Y 
S H F L L 3 - P STBUCTUBAL 4 N 4 L Y S 
S H E L L , SHFLL S T B E S f 4 N A L Y 5 I 
S H E L L S 3 G 4 H O P F 4 

S H E L L S SL4 6 6 0 3 F 4 

S H F L L S M I T 3 6 . F4 BS 
S H E L L S PF B E V C L U T I C N KA 

S H E L L 5 , T H I N S H F L l 3 - 0 STBL 
f H I F L D P F S I G N M L L T I G B C U P SL 
S H I E L D E E S I G N M U L T I G B O U P SL 
S H I F L O F V A L U 4 T I C N GPCE BA 

S H I E L D I F A K A G E A I 7 0 9 0 
S H I E L D W E I G H T O P T I M Z A T I C N 
S H I t L O I N G GPDf C A V I T Y GEOM 
S H I F T X - S E G E P O t A B I Z 4 T I U N 
S H L O G , DATA MANAGEMENT, E D I 
SHOCK, SPACF POWFP PLANT C t 
S H O E , S H I E L D WEIGHT O P T I M I Z 
S I G P L O T , P E S O L V F O M U L T I L F V E 
S I M P L E l , T I M E - S H A P I N G PRUGR 
S I M U L 4 T I C N 8 4 P I 6 5 0 0 F 4 

S I M U L 4 T I G N M 4 - G 3 6 0 F4 

S I M U L A T I C N PAPL 6 5 0 0 F 4 
S I M U L A T I C N OF REACTOR DYNAM 
S I M U L A T I O N OH REACTOR OPN C 
S I N G L E F A I L U O F MOCE PAPL 

S I N G L E SOURCE 4NL GETS F 
S I N G L E - C H 4 N N F L S P A C E - T I M E S 
S I N G U L A R I T Y M C D E L I N G SLA 

S I T E P F O U I P E M f N T STUCY 
S I T E R E Q U I R E M E N T STUDY 
S I T E R F C U I P E M t N T STUPY 
S I Z Z L E , 1 - 0 M L L T I G R O U P D I t F 
S I Z Z L E , l - D M L L T I G R O U P D I F F 
S I Z Z L E . l - D M U L T I G R C U P D I F F 
S L 4 3 5 0 COBOL PSBP GT M 

F 4 RS P X T P 

S 1 4 

PS P T C t G 4 5 P 7 . l - D P U R N U r POWFP C I S T F I t U T I C N 

F T F t G 4 S P 2 . l - C F F W - G P C I F F U S I C N POWtP O I S T 

r F + H 4 1 PSBP T M t S P I R A L , f U L l - T t X T S T C P 4 G f , 

PS P -J I I 4 P C 4 , F L U X - W C I C H T I N G OF C T F 4 CPCSS 

T I L N SL4 6 6 0 C F4 RS F T L t C M E S H , R F N U M , 

2 6 0 F 4 RS P W t MMM3, G G O P 0 I N 4 T E A N A I Y S F S 

2 5 ) f 4 P S P P I GT C t V A P I - I C , l - C V A f i l A T I O N A L 

3 6 F BSBP T R t M F B M C 2 , M A G I C . M f * * 2 L I B B A B Y 

ENL 7 0 9 0 F + FAP BS P T M S D F S R . D 4 T 4 F U F 

P GT C t T R I A L , 2 - C B E A C T I C N P A T F S FROM 2 - C F L U X 

LX T Z t LASL XSFC S F T S , SN 1 6 - 2 4 - ANO 2 5 - G R C U P 

SLA 6 6 C 3 F F T N PS P T P S 

LASL 6 6 0 0 RCO F LX T Z S LASL XSEC 

A t L Y N N F , W C C C S - S A X C N P O T E N T I A L 

T P t O C G G Y , F E f K C A L C U L A T O R FCRM 

RS F T i t B U S H l , GYL 

RS P T i t S t A l S H F L L 2 , 

BS P 

P f P 

Bf P 

B E4 

T 1 t S C A L S H F L L 2 , 
T I t S t 4 l S H E L L , 

T 1 1 S H t L L 5 , T H I N 

RS P T i t SEAL 

M A T I G N SYSTFM 
LP S f T f 

r 2 BS 

F + 4 f C BS P 
L Y S I S BAPL 6 5 , : F 4 

LCAC BAPL 6 6 J 0 6 4 
F LOAC SB 2 6 0 r 4 
f LCAC WTSC 5 6 . , CB F 4 
I S GGA H O B F 6 

S 4 X I S Y M L C 4 D WTSC 5 6 ; 

PS P I t S 4 F E - S H F L L , S T F E S S A N A L Y S I S T H I N 
Pf P T i t S L A P E - D , 0 Y N 4 H C 4 N 4 1 Y S I S O f TH U 

P T i l S A E 0 F 4 , C l f C B f T F - E I E R E N T A N A L Y S I S T H I N 

FL 6 6 C C C F 4 BS P T i t S G B 3 , S T B E S S A N A L Y S I S 

GTUBAL S N A L Y S I S GCA 1 1 0 8 F6 BS P T i t 

AE GECMETRY ANL 3 5 0 0 F 6 3 BSBPL T J t M 4 C . 

A t GFCMETBY PNW 7 0 9 3 6 2 BSBPL T J t M A G . 

PL 5 5 , J B F+ASC BS P T J t S P 4 N 4 , A R O I N T - K E P N E L 
H2 PS J t F A R S f l A , C C S t RATE FROM SNAP 

CCSE GALC 4 1 7 0 9 4 F + F A P RS P J t S H C t , 
GCA 1 1 6 F4 RS P T J t M L S C 4 T , V I F W F 4 G T C P 

G 4 L 0 K4PL 6 6 3 3 F4 HS P 

P4PL 5 5 C 0 
A l 7 0 9 0 

4 1 7 J 9 4 
ENL 6 5 0 . 
KAPL 5 5 0 0 

T I N G , E 4 N 4 L Y S 1 5 
S I G N G P T I M I Z A T I C N 
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RS LX T E S LEPPABO, 
RS F I X C T e S I F C P A H C , 

LEAST SCUARFS PHOTOPEAK 
I P S P I C E , FFIMAPY BECGIL ATCM 

BSBP X C I W S G 4 U S S 5 , A N A L Y S I S CF GAMMA-RAY 
T 0 S T O A C , PBGGCSSING Cf ANAIYZFB GAMMA-RAY 

PS PLX T 6 S GGC4, M U I T I - G P X - S t C T I C N S FAST I H f O M A l 
RS L I P S G C C 4 , M U I I I - G R X - S F C T I C N S FAST THFRR41 

o t CCCG4M, UNFOLDING CF COMRLFX GAMMA-RAY 
SPECTRA, MG C A L C U L A T I P N I R R A C I A I t C MATEFIAL GFC 7 . 9 ) FAR RSBP X T C S 

SPtCTRlJMEIPY PEP 3 6 0 F4 RS P U S CYNAMIC A N A I Y S I S PF GASES BY MASS 
SPECTBUM ANO X - S F C I I D N G 4 L C L L A T I P N NEO 7 0 9 4 F + F 4 P PS O 
SPECTRUM G4LC W I I H BURNUP CYL L 4 T T I C F TV4 3 6 , 
SPECTRUM G4LC W I T H PURNUP GYL L 4 I T I G f 
SPECTRUM M U L T I - G P CCNSTANT CALC AGC 
SPECTRUM X - S E G I I C N CALC 
SRECTPUR X - S E C T I P N C4LC 
SPfCTPUM X - S E C I I D N G4LC 
SPFCTPiIM X - S E C T I : N CALC 
SPFCTRUR X - S F C T I O N CAIC 
SPECTRUM X - S E C T I C N C41C 
SPECTBUM X - S E G I I U N CALC 
SPECTRUM X - S E G T I D N CALC 
SPECTRUM X - S E G T l O N S 4 1 
SPECTRUM X - S t C T I U N S 41 7 0 9 J 
SPECTRUM X - S F C T I O N S BHSC 3 6 0 
SPECTRUM X - S E C T I O N S CDC 16C4 
SPECTRUM, M U I T I G P C 0 N S I 4 N T S PNW 
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COC 
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F4 

I P S f P I I H t P M G S , 
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F + F A P PSBPLX T B S A G N - G A M , FAST 
F6 RS PLX T R S B R T l , THERMAI 
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FAST N t U T R C N 
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SPHERE 
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P T t t HAFMAT, SYSTEM 
F5 PS P H t FLAC. 
H t 6FATING2, TBANSIfNT 

2 PS I t FUGUE. 
4 PS P T H I MANTA, 
4 RS P I H S MANTA, 

AIYSIS eCILING FLCW 
FPORCBTIES WATEB £ 

STE4M-57, 1957 4SME 
f P I D S STMGEN, 
Bf P T G S CEBUG, 
FS T H I W4TEH, 

H t M0e99,HOH, 
T H S Mi,699,HCH, 

S WASP, WATER ANC 
VELOCITY FLCW STUDY 

C AN 
N5MC 

H S 
F 

DC F 

H S R 
T 

H IGH-
36)6 
360 

560 J 
6500 
7044 
F4 
.FREC 
S 

T M 
S ST 
36 

S CYC 
t CYG 
E, U-
4N, p 
2 0 , F 

T I 
T 1 
T I 
RSBF 

S P 
P 

F4 
F4 

G S 
RS P 

I I 
I 

f 4 PS T H t 
f 4 PS P G G S 
P4 P S R I S 
P4 PS P F S 
f 4 PS P T C S 
FS P X T t S MCC5, 

CP, FCPIBAN DYNAMIC 
I M S JOSHLA, DATA 

S SPIBAL, FLLL-TEXT. 
R I P E , FUEL RCP CL4C 

F4 RSBP CT I S 
PC3, OXICE FUEL ROD 
R03, OXIDE FUEL ROD 
TLPE HE4T tXCH4NGER 
E4GT0K CCRE SUPPORT 
lANE £ 4XISYMMETRIC 
S SE4LSHELL2. SHFLL 
I SEALSFELL2. SHELL 
S SEAL SHELL, SHELL 

GT I S SAFE-PGRS, 
I I S SAFE-AXISYM, 

S I I S GYGRC2, 
PS P CT I S PSA2, 
RS P I I S SCR3, 

ELBOW, FUEL ELEMENT 
I S SAFE-SHELL. 

S SAFE-PLANE. PLANE 
S SAFE-PLANE. PLANE 

46 
51? 
1?9 
507 
6,2 
533 
626 
526 
53J 
2S? 
290 
539 
34. 
34J 
504 
292 
292 
514 
406 
684 
516 
•»96 
198 

46 
256 
255 
443 
580 
467 
??7 
546 
257 
294 
294 
395 
282 
487 
583 
337 
389 
227 
491 
544 
49i, 
507 
670 
639 
449 
449 
376 
357 
379 
282 
282 
282 
250 
251 
255 
542 

8C 
22° 
263 
252 
252 



S T R F S S TAPE 

STRESS ANO F 4 I I G U F KAPL 6 6 j . F4 PS 
STRESS PF P IP ING SYSTEM EAPL 66CC F4 RS 
STRESS STUCY GGA U O B F4 RS P I I S S4 
STRfSS STUDY ORNL 3 6 , F + EAL Rf P T I S S4 
STRESS STUPY BAPL 6 5 0 3 F+CCM RS P I I S GAP 
STRESS. MAXIMUM MOMENT CALC A I 7 0 9 0 F+FA 
STRIP . RFSOLVFO PESCNANCE INTEGRAL CALCULATICN 
STRIPE. FUEL ROC CLAD STRAIN £ PELLET CRACKING 
STOUCTURAL ANALYSI f GGA 1 1 . 6 F5 RS P 
STRUCTURAL ANAIYS IS ANC 360 F4 RSBP 
STRUCTUPAL ANALYSIS ROWED REACTOR CCRFS ANL 
STRUCTUPAL ANALYSIS CF LINEAR SYSTEMS ANL 

Pf I 
BS P 

STRUCTURAL DYNAMICS EAFL 5500 F4 
STRUCTURE STBFSS STUCY GGA U O B F4 
STBUCTUPt STBfSS STUDY C B M 36G F + HAL BS P 
SIRUGTURfS BAPL 6 5 0 0 P4 PS P T L S R14 
SIRUGIUPtS KAPl 5 6 , . F4 BS P X I S f I N 
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SUBRCUTINF L I B . PAPL 563JA f+ASC PE T P S 
SU8B0UT1NF L I P . BW 5 6 C . B F+ASG BS T P S 
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SUBRPUIINF LIBRABY C A I . F ANL 560 F+PAL 
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I S S C R f C P . PRESSURE VESSEL 
P T I S M 0 4 5 7 , P I P E . E L A S T I C 
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PETTIS f N V I F C N M t M 4 L PGUUNCS. 
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4 RS I H S WATFR, STEAM 

F f P >• i M „ 8 9 9 . H C H . STEAR 
RS P T H S M 0 e 9 E , F l H , STEAM 
GGA U C P F4 RS P I A S 
GG4 1106 f 5 HS P T H S 
GGA UCR f 5 H S R I H S 

ETPIEV41 FFCM SCISRS X-SECTICN 
BS N S WFP, W-CSN CLTPUT 
5 M F B R O ? , MC»«2 B I N 4 B Y L I h B 4 P Y 
L S C S P l , SN X - S E L T I C N I I P P A P Y 

t C S P 2 4 , SN X - S C G T I C N L I B R A R Y 
BS PL CT M S t C I I C B . F N O F / P 

I P N , 7 - C FEW-GP 
P P S t A M , 

RS B S 
FS P 6 S 
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T A P E 

T A P E P R C G E S S I N G ANC F D I I I N G CBNL 6 
T 4 S K , 1 - 0 M U L T I G B C U P B E 4 C I 0 B K I N E T I C S 
T C B O l , C R E E P - B U C K L I N G OF T U B E S UNDER P 
TOG PW 1 5 0 4 F 6 3 RS P L S SN 

TOC OP 2 P X Y FLUX I N P U T PW 1 5 ' , 4 F 5 
T D C , 2 - C M U L T I - G P SN A P P R O X 1 R 4 T I G N BZ 
TOOWN , S P 4 T I 4 L C C C M R O S I T l O N - D E P E N D E N T 
T O P , 2 - 0 P F B T U R B 4 T I G N TDC CB 2 n X Y FLUX 
T D S N , 2 - D M U L T I G R O U P D I S C R E T E 0 B D 1 N 4 T E 
T E M C O . 1 - 0 F E W - G P D I F F U S I C N TEMP CCFF 
T F M C 0 7 , T E M P r P 4 T U P F C O E F F I G I t N T C A L C U L 
TEMP C4LG GG4 U 3 « F 5 RS P T 

TEMP GDEF G4LC GG4 7 0 4 4 F4 HS 
TEMP F F f O B A C K GGA U O R r 4 RS P 
T E M P E P A T U P F C D E F C P M 4 T 1 0 N P A R I 6 6 0 0 
T E M P E R A T U R E C4LC CPNL 1 6 . 4 F2 P 

T E M P E R A T U R E CALC C Y L I N D F R ANL 3 6 0 
T E M P E R A T U R E CCDE GGA 7 0 4 4 F4 RS 
T E M P E R A T U R E C C E F F I C I E N T C A L G L L A T I C N 
T E M P E R i T U P E D I S T STUOY A t 8 3 6 0 F4 
T E M P E R A T U R E D I S T . CHNL 3 6 . F4 P 
T E M P E B 4 T U B E D I S T R I R U I I O N PBCGRAM 
T E M P E B A T U B F , 3 I S T B I R U T I P N PBCGHAH KS 
T E M P E R 4 T U P F F E E C B 4 G K B 4 P L 6 6 . . F4 
T 6 M P E B 4 T U P E H I S T O R Y KE 7 0 9 4 F 2 

T E M R E R A T U P F STUOY BAPL 6 6 0 0 F 4 
T E M P E P A T U P F V C I C F H 4 C T I P N A I 70<3C 
TEMPEST C 0 M P I N 4 T I C N 4 1 7 0 9 0 F ? 
T E M P E S T ? , T H F P M 4 L N F U T P C N SPECTRUM X - S 
T F M P E S T 2 , THFPMAL N F U T P C N SFEGTRUR X - S 
T E M P E S T 2 , THFPMAL NEUTRON S F E C T F U M X - S 
T E S S . 1 - 0 SLAP ANC SPHERE CECM c^ T P 4 N 
T G A N , N U C I F A R C R I T I G 4 L I T Y S A F E T Y 0 

THECRY GG4 1 1 0 8 F 4 HS F XCT C 
THECRY NFC 5 3 5 F 4 RS P T G t 
THECPY CF L A T T I C F C Y K 4 M C S A M 
THECRY CF L 4 T T I G F C Y N 4 M I C S I A S L 
THEORY XSFC CALC K 4 P L 6 6 0 G F4 BS 

A N A L Y S I S PCL 6 4 0 C F4 HS 
D E S K I N STUCY GGA 7 0 4 4 F 4 
0 I 5 C H 4 P G E STUDY H t C L 1 1 0 6 
L T P H 4 P I E 5 FBCM E N D F / b DATA 
I I B P 4 P Y Ft pM WAPC . ' .<00 F4 
NFUTPON S P E C T P L M X - S E G T I O N S 
N E U I P C N SPECTPOM X - S E C T I C N S 
NFUTRON SPFCTBUM X - S t C T I C N S 
BESPONSE LCCA ANO 5 6 0 

S C A T T E P I N G C P Y S T A L I I N E R A T F P I A 
f C A T T F R I N G C « T 4 CP 2 6 J H F4 P 

S G A T T E R I N G LAW C A L C U L A T I C N GG4 
S P F G T B A E M U L T I - G P C C N S T A N T S ANG 
S P E C T R A GGA 1 1 0 6 E4 PS P I X T B 
S P 2 G T P A GGA 5 6 0 0 6 4 F f L T E 
SPFCTPUM X - f f C T I U N CALC PN 
SPFCTBUM X - S F G T I O N C A I C A M 3 6 , . 

T H E P M A L - H Y n t A U L I C A N A L Y S I S ANC 3 5 0 C F + P 
I H E P M A L - H Y n p S U L I G A N A L Y S I f PNW 2 6 0 C F4 

T H E B M A L - H Y P P A U L I C A N A L Y S I S PNW I l . R C F4 
T H E B M 4 L - H Y P P 4 U t I G A N A L Y S I S ENW 6 5 j 3 G F4 
T H E B M A L - H Y 0 P 4 U L I G A N A L Y S I S NED 6 2 5 E4 
I H E B M A L - H Y O F A U L I C A N A L Y S I S WAPO f O C F4 
T H E R M A I - H Y 0 B 4 U L I G WATER R t 4 C T 0 P r f C i G N BN 

T H E R M O D Y N A M I C CYCLE A N A L Y S I S M 7 
T H t B M O O Y N A M I C P R C P F P T I E f F A F I 6 6 0 0 E <, p 

500 
PBOCB 
RESSU 
C. CA 
3 R 

PW 
X-SE 
I NPL 
PROG 

GALC 
ATICN 
H ! 
P 

T F t 
F4 

S P 
J 6 6 

GGA 
PS 

S P 
HI I 
PL 66 
FS P 
PSH 

HS R 
F2 
RS P 
ECTIC 
ECT IG 
FCTIG 
SPOPT 
P 
t CA 
POT? 
250 

66 , . 

THEBRQCYNAMIC 

F4 BS P T M t EDIIOB. ENDF/E 
AM CRNL 560 F4 BS P XCI F t 
BE E4PL 5500 F4 BS P I S 
LCULAIICN OF SN CONSTANTS FOR OSN 
S C S ICF, 2-0 PEPTLRRATION 
1504 F63 FS P T C 

GS GESV 635 F+GMP PS 
15,. 4 
7090 
7044 
1108 

T PW 
PAM lER 

GGA 
GGA 

FORTRAN 
XCT L S 

G S 
T C S 
T C S 
T C S 

F63 RS 
F+MAP RS P 
F4 RS P 
F4 RS R 

TAC2C, STE4CY-ST4It AND TBANSIfNT 
T C S TEMCC, l-D FEW-GP CIFFUSION 
G4KIT, l-D MLLTIGR KINETICS WIIH 
RS P T I S PELEN, FUEL PfLLfT 
H S BIG0t4L, SPENT YANKEE-FUEL 

3 BSBP I t s 4PGLS, TB4NSIENT 
I S CCBE, CCPE CCNFIGUB4TIQN FUtL 
11C8 F4 RS P I C S IfMCCT, 

P F t BL4fT. REACTOR KINETICS 
T H t ORPIPLf, BCC bUNDLF fLCW E 

ICP F4 OS F T H S LION, -"-C 
OC F + 4 S C PS F T H t L I G N 4 , 3 - 0 

T F t NCWIG, l - C 2 - C P K I N F I I C S 
P T H t P T H l , PLCWCGWN P B E S S O B f 

T H t F I G B O , I W B B F L E L S W E L L I N G 
HS I t F L G U E . S T E 4 C Y - S T 4 T f 

P t R 4 M , 5 4 GYL C E L L CCCE ANC 

T H F B M 4 L 
THERM41 
THERMAL 
T H F R M 4 L 
T H E B M A L 
THERMAL 
THERMAL 
T H E B M 4 I . 
THERMAL 
THEPMAL 
THERMAL 
T H E R M 4 L 
THERMAL 
THERMAL 
THERMAL 
T H F P M A L 
T H E P M A l 

RS P 
5 

WAP 
PS P 

I 

HSC 
UC 

F 4 
LS 

NS 4 I 7 . 9 ; F + F 4 P R f P I T B I 

N f ShSG 3 6 3 F4 RS PL T B t 
NS COC 1 6 0 4 F 6 3 PS PL T B I 

4 M 36C0 F 3 5 HS P XCT G t 
3 6 3 E4 OS p T G t K E F F , M G B S . 
P E P I C , l - r T B A N S P C R T F E H T L P P 4 T I 0 N 
r p , ? - D M U L T I G P C U P C I F F U S I C N t SN 

F4 P f P T 0 t G R O U P ? , GBCUP 
F 4 B f P T 0 t G B C U P ? , GBCUP 
4 t M U L T I , M L L T I - L F V E L R E S O N A N C f 

T G I N U B L C G - 1 . , . , L C S S - G F - C C C L A N T 
I t G A Z f l t E ? , G 4 S - C G C L F L GCBF 

P f P T P I T C f L Y P ? . POWtP P L 4 E T 
0 7 6 , t 4 R S P T P I t I C T 2 , 

3 T B t t T L I 3 , C N C F / t > v 3 EATA T t 

70=10 F + F A P RS PL T P I T t M P t S T 2 , 
3 6 ; F4 F f PL T t t T f M P E S T ? , 

1 6 0 4 6 6 3 PS PL I P S T 6 M P E 5 T ? , 

RSPP X T G S T H t I A l - 8 . t U f l BCC 
4SL 5 5 0 0 f 4 P S F I 4 S T O P , 

= f P X G I 4 S F L 4 N G E ? ( 7 l - l ) , F N D F / E 
U . P F4 B S P A S G A S K E T , 

3 6 0 F 4 ES P I GT L S I M C I T f . 
5 G G C 4 , M L I L T I - C P X - S t C T I G N S F A f T 
t G G G 4 , M U l T I - G P X - f F C T I C N S F A f T 

1 1 3 8 F5 PS PLX T P t P B T l . 
E 6 3 B f f t P XCT B t T H f B M G S I A N L 1 , 

i l B S b P L X G T G f E t L A R 4 , T R A N S I E N T 
BS P T H t C C P R A 2 C , RCO B U N D L t 
BS P T H t C C B F A 3 0 . B C r B U N U L F 
BS P T H t C C P E A ^ G . RCO P U N C L f 
R f P T H t M A N T A , S T E A D Y - S T A T f 
BS P T H t M A N T A , S I E 4 C Y - S T A T F 

W H ) 8 F 5 B S P T H I B F P P , 
.94 f2 BS PL T 1 t CYCLCPSl, 
S P T H I W4SF, WATER ANP STEAM 

502 
556 
604 
189 
199 
151 
506 
199 
312 
225 
320 
406 
225 
370 
596 
549 
152 
233 
320 
352 
529 
?9t 
299 
371 
165 
272 
46 
106 
60 
53 
5. 

513 
517 
6.6 
45E 
620 
52. 
536 
326 
232 
59'-. 
5.E 
528 
60 
60 
63 

512 
360 
25B 
253 
556 
298 
?°t 
184 
184 
359 
432 
43? 
43? 
?56 
756 
483 
?44 
29( 



T H E R M C C Y N A M I C T R A N S I E N T 

T H F B M O O Y N A M I C P B O P E R T I E S WATER £ STFAM ANG 3 6 , F 4 RS P T H I A S T E M , 58C 

T H E R M O D Y N A M I C S CF P R E S S U B I Z C R S EAPL 5 6 0 C F 4 RS P I H t T O P S . T P A N S I E M 3 4 8 
THERMOS L I R P A P Y . 3 C - G P E N O F / E SCAT K E R N E L S OP 2 6 0 ECC R I X T Z S 5 4 3 
THf F M C f ( A N L I , T H f B M A L S P t C I P U M X - S f C T I O N GALC ANL 3 5 i , . F 6 3 RSBP XCT B S 1 8 4 
T H f I 4 l - E . FUEL POO THFPMAL R E S P C N S E LCCA ANC 3 6 0 F 4 BSBP X T G S 5 1 2 
T H I N S H E L L 3 - n S T P U C T U P A L A N A L Y S I S GGA 1 1 0 8 F 5 RS P T I S S H t l L 5 . 4 5 2 
T H I N S H f L L S GGA 1 1 . 6 F 4 PS P I S S A F E - S H E L L . S T R E S S A N A I Y S I S 2 5 3 

T H I N S H F L L S SLA 6 6 3 3 F 4 RS P T I S S L A D E - C , D Y N A M I C A N 4 L Y S I S CF 5 8 1 
T H I N S H f L l S M I T 3 6 . , F 4 BS P T I S S A B O R 4 , C I SCRF T f - f L f MF N I A N A L Y S I S 4 . 2 
T H R E D F f I I P R A R Y U T I L I T Y R U U T I N f A I 3 6 0 F4 R f E I T M S C L I P . FORM OF 2 7 1 
T H P t D E f , 1 - 0 F F W - C P D I F F U S I G E C E S I G N S Y S T E M A | 3 6 0 f 4 PSBP I K S 2 7 3 

T H P F S H , f T 4 T I S T | C 4 l MODEL P f A G T I C N X - S E G T I C N f E M 5 5 0 C F4 RS P A S 6 0 4 
T H T F , 3 - D T R A N S I E N T H E A T T R A N S f f R PRCGR4M GEC 6 ? 5 f + G M P RSRP T H S 3 4 6 

I H U N D E R H t A P , EXTFRE:4L + I N T f PNAL D O S f A I 7 0 9 4 F + F A P RS FL I G S C U R I E , D C S E . 1 9 6 
T I G I R 2 . MCiOUl AB CGGUMFNT I N F C B M A T I C N S Y f l f R K 4 P L 5 6 0 0 E F + ASC PSR X T M S 4 0 3 

T I M C - D t P 7 - 0 M U L T I - G P O I F F U f l O N UMCC ? 5 3 F 4 RS E T C S V 4 F I - C U I P . 2 1 2 

T I M F - D E P 2 - 0 M U L T I - G P D I F F U S I O N WANl 6 6 , . 6 4 P f P I C S V 4 F I - 0 U I R . 2 1 2 
T I M f - O f P f N O E N T P I F F U S I C N CALC K 4 P L 6 6 0 0 F 4 RS P F S R A U M Z E I T . l - C 3 5 ? 
I I M E - O E P F N O E N T P I F F U S I O N M i l 3 7 0 F 4 PS P I F S G A K I N 2 . I C R U L T I G R O U P 3 1 0 
T l M F - O F P F N O E N I H F A T C O N D U C T I C N PPCC 7 ; 4 4 F + M 4 P B f P I H S l O P D E E . 2 - C 3 4 9 

T I M E - D F - F l I G H T CATA A N A L Y S I S G E E S 1 1 3 8 F 5 RS P T C S C A C E . E I R C . S P E C . 4 7 6 

I I M f - S H A P I N G P R C G R A M M I N G LANGUAGE KAPL 5 5 0 , F + A 5 C RS P S S I M P L E l . 4 4 2 
I I D C C O P F C T I O N C A I C A I 3 5 0 f 4 BS P I C S P f S P D N C . D I S S I M I L A R M F C I A 5 6 6 
T P A D . P P O C E S S I N G CF A N A L Y Z E R G A R M A - B A Y SPECTBA GGA U 0 8 F + BAL RS P T 0 S 3 3 3 
T0K4M4K F U S I O N R f 4 G T C B S T U L Y ANL 2 5 . , F 4 RS P X S T O K M I N A / TCKM I N A 2 . 5 6 1 

I 0 K R I N A / l a K M I N A 2 , TOKAMAK f L S I U N R f A C T C R STUDY ANL 3 6 0 f 4 RS R X S 6 5 1 
l O O O E E , 2 - 0 T I M E - C E P E N D E N T HEAT C O N C U C T I O N PPCC 7 0 4 4 f + M A P RS P T H S 3 4 9 
I U 0 D Y 2 . 2 - D L A G R A N G I A N FONS CF R G I I C N S C L U T I C N SLA 3 5 0 0 F 3 6 PS P I S S 6 2 7 
TOOL TO PLOT PLANE S I R U C T U R t S E A P I 6 6 0 0 F 4 RS P T i t 8 1 4 7 , C R A F T I N G 3 7 3 
T O P I C , l - D F C W - G P SN A P P P C X I MAT I C N C Y l l N D E R PPCC 7 b 4 u F 4 RS P I C S 
T O P I C , 1 - 0 F E W - G P SN A P P P O X I M A T I C N G Y L I N D E B PPCO 7 0 E 0 f 2 RS P I C S 

l O P l Y R ? , POWEF PLANT T H f B M A L D I S C H A P G E S T L C Y HEDL 1 1 0 8 f 5 RS P T R S 

T R A N S I E N T S T E A D Y - S T A T E HEAT T R A N S F E R A I 
T R A N S I E N T TEMP CALC GGA U O E F 5 

T R A N S I F M T E M P E R A T U R E CALC C Y L I N D E R 

146 

146 

599 

346 

361 

350 

135 

268 

303 

198 

268 

TRANSFER CALC ANO 35o F4 RSBP XCT H S MCXY, BWR FUEL ELEMENT HEAT 551 

TRANSFER CALC 4NC 1106 f4 RS P T H S MCXY, BWR FUtL ELEMENT HEAT 551 

TRANSFER GOFFFICIfNIS LLL 7090 F + FAP RS P I B S SOPH I ST 1/2/5. MULII-GP 160 

TRANSFER FUNCTION fVALUAIICN RW 1604 F63 RS P E S CMPXMAT, 188 

TRANSFER FUNCTION SYNTHESIS ANL 3500 F63 RSRP I E S I RAF ICCBPOBAIICN. 135 
205 

243 

182 

346 

414 

163 

434 

623 

477 

331 

555 

268 

TRANSIENT HEAT CONCUCTICN FRCGRAM BAPl 6500 F4 RS P I H S HCI2. 2-D 286 

TRANSIENT HEAT TRANSFER PRCGRAM GEC 635 F+GMP BSBP I H S THTE 

TRANSIENT SIMULATION BAPL 6600 F4 RS P I G S FL4SH4, FULLY-IMP. 

I R J N S J E N I S I M U L A T I C N MA-G 350 F4 RSBP CT G S ^LASH4. FULLY-,M L.C I 448 

7094 F+FAP RS P I H S HEAIING2, 198 

RS P I H S IAC20. STEAOY-SIATE ANC 408 

ANL 3600 F63 RSBP I M S ARGUS. 152 
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TRANSIENT 

TRANSIENT THEPMAL-HYDR4LLIC 
TRANSIFM THePM0DYN4MICS CF 
IR4NSIFM 3-0 HF4T TRANSFtR 
TPANSIFETf ANL 350 F4 
TRANSIENTS 4 M 66',, F4 
TRANSIENTS BAPL 5600 F4 
TRANSMUTATION ANAIYSIS PNW 
TR4NSP0FT BAPL 66, 
IRANSPOFT ANL '50) 635 
TBANSPOPT CODE ANC 350 F 
TRANSPORT GCOES WANL 6500 
TRANSPORT PEPTUPPATICN THEC 
TRANSPORT PP(.)GR4M LASL 36T 
IPANSPIIPI PROGRAM LASL 55CC 
TRANSPOPT PBOGBAM IASL 7600 
IRANSPOFT STUOY BFD 
TBANSPC]PT WITH SLOWING DCWN 
TRANSPOPT XY RZ RTH LASL 75 
TRANSPOPT XY RZ BTHETA L4S 
TB4NSP0PT XY RZ PTHETA 
IR4N5P0BT XY RZ RTtFTA 
TREE EVALUATION COCtS 
TREE EVAIU4TI0N GCOES 

LAS 
LAS 

ANC 
ANG 

TRI-MESH GG4 11,8 F+R4L 
TRIAL. 3-C RFACTICN PATFS F 
TRI4NGUL4R MESH GG4 1108 
TRI4NGUL4R MFSH TRANSPORT P 
TPIANGULAP MESH TPANfPOPT P 
IRI4NGUL4P MESH TP4NSPCRT P 
IRIFIOO, PULSED NELTPON SOU 
TPIPLFT, 2-P TRI4NGUL4R ME 5 
IRIPLFT, ?-D TRI4NGUL4P MPS 
TRIPLET, 7-0 TRIANGULAR MES 
IRIXl, RESONANCE INTFGRAL X 
TROUT, MUG MULTIGPCUP XStC 
TROUT, MUG MULTIGPCUP XSEC 
TRW 651.0 F4 PS P B 
TSN, SPATIALLY-DEPENDFNT Rt 
TSN, SPATlALLY-OFFENDENT PE 
TSO ANL 360 F+H4L R R 
IS0-SPE4KFASY, LANGUAGF PRO 
TUBE BUNDLES LASL 7,j94 F? 
TUBE BUNDLES LASL 7C94 F2 
TUBE, U-IUPE HEAT EXCHANGEB 
TUBES UNDEB PBESSUBE BAPL 
TURBULENT FLOW IN LMFBR POP 
TUZ, UNPESOLVEO REGION RFSC 
TVA 360 F4 RS P T I 
TVA 360 F4 PS PLX T B 
TVA 360 F4 RSBPLXGT B 
TWIGGLF, 2-D 7-GP SPACE-TIM 
TWIGL, 2-n 2-GP SPACE-TIME 
TWOTRAN-PNVW, 2-D PARTICLE 
TW0TRAN2. 2-D MULTI-GP TRAM 
TW0TPAN2, 2-D MULTI-GP TRAN 
TW0TRAN2. 2-D MULTI-GP TRAN 
TYCHE3, MPNTE CARLC SLOWING 
U-TUBE HE4I EXCHANGER STRES 
UCND 350B F + BAL RS P C 
UEC 6600 F4 
UEC 6500 F4 
UEC 5600 F4 
UGA 360 F4 

ANAl 
PPFS 
P HIJ C 
BS 
BS 
PS f 
UC 

F4 
H5 

4 
E4 

BY 
E4 
F4 
F4 

350C 
P 

.. F 
L 35 
L 550 
L 75. 

360 
H O P 

PS P 
PGM 2 
F+BA 

RCGP4 
PCGP4 
FCGP4 
PGE C 

TPA 
H TP4 
H TPA 
-SECT 
L IBP4 
LI8R4 
t PA 

ACTOR 
ACTOR 
L I 

GESSC 
R 
R 

SIRE 
56,: 

BUND 
NANCE 
S CY 
I HR 
S LA 

E Olf 
CIFFL 
TRANS 
SPOPT 
SPORT 
SPORT 
-DOWN 
5 ANA 

UHTREX 

S 
s 
s 
s 
s 

LASL 7090 F+FAP RS R 

PS 
RS 
PS 
RS 

YSIf 
SUP IZFP 
RAM 
P T F 
P T F 

T H 
8 F5 
PS P 
P XCT 

PSBPL C 
RS 

GC.̂  
RSBP 
RS P 
BS P 

F3t 
API 660 
4 PS 
OD F4 
OD 64 
C F4 
F4 
F4 

T 0 S 
-C FLUX 
L PS P 
M L4SL 
M L4SL 

L4SL 
4T4 ANA 
Nf PGBT 
NSPOBT 
NSPCPT 
ION CAL 
BY MAIN 
BY MAIN 
BIT, CP 
KINETl 
KINFTI 
P S TS 

B UNOFB 
SPP 
SBP 
SS ANAL 

F4 
LF N 
INTEGR 

GP03. 0 
G3, SCO 
SFR, 5P 
FUSION 
SIGN FE 
PORT XY 
XY RZ 
XY RZ 
XY RZ 
OENSIT 

LYSIS 
SI. FAS 
RFCCP. 
WERGO, 
MPUM. F 
TtP-HAM 

I S 

ANf 
S PAPL 
GGA 
t S4S 
t S4S 

t CHIC 
PS P 

T J t 
G t TE 
T G t 
L T 
H O P 

CT 
T 

PS 
T C 
P 
C4 

P T 
PSPP 
B S P 
Rf P 

RSPF 
BS P 
eUGTP 
SETS 
T G 

350 
5500 
76.0 
LYSIS 
PRnGH4 
PPCGB4 
PPOGPA 
C 

TENANC 
TEN4NG 
TIM4L 
CS 
Cf 
C-fPEA 
TSC 
H t A 
H t A 

YS IS 
RS P 
ED 6 
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E t 
F t 
1 t 
1 S 

I s 
J s 
J s 
J s 
J t 
N t 
4 t 

0 t 
B S 

B t 

P t 
C S 
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F? 
F2 
62 
F2 
F2 
F2 
F2 
F2 
F2 
E2 
62 
62 
62 
F? 
F? 
F2 
E2 
E2 
E2 
F? 
F? 
E? 
F? 
F2 
f ? 
F? 
FA 
FA 
M4D 
MAC 
MAD 
MAC 
MAD 
F + EAP 
F + FAP 
E+F4P 
F + 64P 
6+F4P 
F + FAP 
F + FAP 
E + FAP 
F + FAP 
F+FAO 
F + FAP 
F+MAP 
F + MAP 
6 + MAP 
F + MAP 
F + MAP 
F + MAP 
F + MAP 
FAF 
E2 
F2 
F2 
F2 
E2 
62 
F2 
62 
F2 
E2 
F4 
F4 

Of PL 
RS PL 
Bf FLX 
Of PLX 
PSB 
PSB 
RfBP 
OSBP 
RfBP 
BfBPL 
HS P 
fif BP 
OSR 
Of 3 
BSB 
Of 8 
Rf 8 
Kf 
Bf 
PS 
Of 

I 
P 
P 
p 

Of P 
Rf FL 
of PL 
Rf PL 
fif PL 
fif PL 
BfBPL 
Of P 
P f P 
RS P 
Bf P 
Of PLX 
Bf PLX 
PfBP 
Of P 

P f P 
fif P 
HS P 
RS P 
fi S o 
Rf P 
RS PL 
OSBP 
OSBP 
PfPR 
Of 
fiS 

t A I M F I R E , URANIUM FUEL CYCLE COST ANALYST 
t CONEC, CCLPLED N F U T R O N I C S - H Y D P O C Y N A M I C S 
t C L Q U D . GAMMA-BAY DCSE RATE FRGM A CLOUD 
t G R A C F l . GAMMA-PAY A T T E N U A T I C N fLAP GECME 
I G R A C E 2 . G4MM4-R4Y A I I F N U 4 T I C N CYl fPHERE 
I PATRAP, CCSt RATE C A L C U L 4 T I G N SN4F GEOMf 
t G R O C 9 0 , ML-1 FLUID FLCW EXPERIMENT ANALY 
t FP4NTIG, LFAST SOUARES FIT SUM CF EXPONf 
t 4GN-fIGMA, 04LC CF MULTI-GP TRANSFFB MAI 
t f O L I P C I S E 3 , 2-C 2-GRCUP DIFFUSICN SLAB C 
S E C L I P O I S E 2 4 , 2-0 2-GP DIFFUSICN GYIINPEP 
t tCG, I-D FEW-GP DIFFUflCN SLAB CYLINOFP 
t TOPIC, l-D FEW-GP SN APFRCXIMAT ICN CYLIN 
t W - C S N , 1-0 MULII-GP SN APPPCX SLAE GYL S 
t WHIRIAWAY. 3-0 2-GBGUP DIFFUSION XYZ GfC 
t 2 0 G R 4 N C . 2-) FEW-GBCUP OIFFUflON SLAB GY 
t A F E S 2 . PFfCNANGF INTFGP4L X-fEGIIGN CALC 
I FCPM, r4fT NEUTOCN SPFCTBUM X-SFGTICN GA 
t G4M1, fAST NFUTRCN fPECTPUM X-fCCTICN G4 
1 0 I F 2 , l-C MULTI-GP OISCRFTf CBCINATf CAL 
t H A T C H E T , CCUPLEC N E U T B G N I C f - H Y D B C C Y N A M I G 
t fEVfP, l-C FEW-GP CIFFUflCN CFPIETIGN PP 
t ISCCkUNGH, BEACTICN DfG4Y GH41N 4NALYfIf 
t NUCY, SOIUTION 06 NUCLIDE CH4IN FCU4IIGN 
t L I P B 6 C 4 N 1 , MC NFUTPCN PENFTRATICN CALCUL 
t MAC, SFIFLO DESIGN MULTIGRnuP fL46 G6GMr 
t N C I S Y l , 4UT0- 4N0 C B C f f - S P E C T B A L CENSITI 
t M U F F L E , FISSILE NUCLICF X-SECTICN EVAIUA 
t hLBPl, CFTECTOR EFFICIENCY PCINT SOURCE 
t B U R P ? , CETECTCR EFFICIENCY DISK SCUPCE 
S B U B P 3 , DETECTGP EFFICIENCY POINT SOUBGE 
t BUkPA, GAMMA-HAY PHCTCFPACT 1CN fCLIC CBY 
t BUfiPS, GAMMA-RAY PHCTCFP4GT ICN W E U CPYS 
t MOMUS, X-SECTICN lieR4PY LTILITY FO0GP4M 
t fHGE, fHIELD WEIGHT OPTIMIZATION COfE G4 
t EPITHEPMCf, fPECTPUM AND X-fprTICN C4LGL 
t A I S I T E 2 , PA04METPIG SITE BtCUIRtRENT STU 
I H E 4 T I N G 2 , T B A N f l F M STtA0Y-ST4Tf HEAT TB 
t 4ILM.)E, x-SEGTlON CALC FL4SIIC SCAT PESO 
t GBAVr, G H C L P - 4 V F H 4 G I N C X-SECTIDNS P4B4ME 
t T Y C H F 3 . MCNTE C4PLC SLCWING-COWN CFNfllY 
t G U o l C n C f F,THUNDEBHEAr, E XTEON 4L + I NTE PN A 
t ECSIL. EXPERIMENTAL NEUTRCN CATA IIBRARY 
t O P S , fCA020 PLCTf PROM SGIfPf X-SEGTION 
1 CFAD, LEGENDPf CCEF GALC FCR ANGLIAR DIS 
t GABCL, BCfCNANCE CVEBLAP ANP LATTICE fff 
1 4 I P C S , S F A C F - I N O t P E N C E M KINETICS W/FttO 
1 TSN, S P 4 T I A I L Y - D f P E N D E N T BfACTOB KINETIC 
t TBlXl, RrfGN4NCF INTtGB4L X-ftCIICN CALC 
t L 4 S E B , SPECTBUM r4lG WITH PUPNUE CYL L4T 
t S4TLfi4TEC 8LCWPCV.N2. BLCWDCWN 4NALYSIf L 
t H A T H , 2- OB 3-0 HfAT CCNOUCTICN LUMPFC M 
t E X T , X-ftCTIONS FBCM B-W RfSONANCf PABAM 
t WEAK tXPLCflCN. GCUPLEO NFUTHGN-HYCPOOYN 
t F L C W - M C O E L . MULTI-CHANNEL ?-0 2-PH4fE FL 
t E X P A L S . LE4ST fOUAP.ES EXPCNENTIAL DECAY 
t 2 P L U f . NCN-SPHfP1G4L CPTICAL RCCtl X-ftC 
« T B A N S - F U G U E l , TPANSIFrT FLCW ANC HEAT IP 
t C Y C L O P f l . THFPMCDYNAMIt. CYCIF 4N41YSIf 
I AXFLU, HEAT TOANSFER 'MOLTEN FLFL TUBE PU 
I AXT6BM, HFAT TPANfCEP fCLIC FUEL TUEE RL 
t PTHl, PLOWPOWN PPESSUPF TFMPERATLPE Hlfl 
t P I J 7 . S P AGE-INOFPENOENT INVfFft KINETICS 
t LAfL LEAST 5 Q U 4 R t S , GENERAL GLPVf FITTIN 

s 
SPHtPf 

TRY 
GECM 

TRY 
fif 
NT lALS 
BICf S 
YL 
SLAB 

SPHfBE 
CEP 
PHEPt 
MflBY 
LINCFR 

LG 
LC 
C 
S CCCf 
CORAM 

S 
4TICN 
TPY 
ts 
TICN 

f TAL 
TAL 

LG 
LATICN 
CY 
ANSf EP 
N4NGES 
Tf PS 
C4l C 

L CCSF 

T4Pf S 
T C4T4 
FCTS 
PACK 
S 

TIGf 
OFT 
'ASS 
EltPS 
AMICS 
CW 
CURVES 
T IPNf 
4NSEEP 

iNI Its 
-NCLtS 
PHY 
. CALC 
,G 

41 
LLL 
41 
41 
AI 
AI 
AGC 
MIT 
AGC 
CBNL 
CBNL 
41 
PPCC 
UK-W 
ORNL 
ORM 
41 
AI 
GGA 
AI 
AGC 
GGA 
ORNL 
ORNL 
CAG 
ENW 
BNW 
OBNL 

MTS 
MIS 
MTf 
MTf 
MTf 
41 
AI 
NED 
AT 
AI 
AI 
41 
Al 
41 
LLl 
WANL 
41 
LEF 
41 
AI 
41 
W4PC 
KE 
LASL 
WANL 
APDA 
AI 
ILL 
41 
AI 
41 
LASL 
LAfL 
KE 
WANL 
LASL 

56 
l?9 
A7 
A5 
46 

141 
164 
324 
243 
39 
87 
26 

146 
132 
32 
4. 
RE 
51 
33 
151 
153 
117 
183 
134 
123 
14' 
4BP 
32? 
154 
165 
156 
169 
170 
16^ 
197 
201 
172 
196 
14^ 
152 
14E 

196 
351 
2 39 
215 
219 
15? 
3)9 
206 
249 
20C 
242 
238 
145 
245 
321 
254 
758 
744 
187 
103 
155 
150 
5? 



I M S 

709A 99-GP 

7094 
7094 
7094 
71-11 
7500 
7500 
7500 
7500 
7600 
7600 
760CB 
75000 
99-GP 

F4 «s P A S AVERAGE. UNRESOLVEC REGION AVER 
64 HS P F S MARS. 2-D EXGURSICN CALCULATICN 
F4 RS P X T C S V A R I - Q U I R 3 . 2-C M L I T I - G R DIFFUS 

, 6 N n F / B IHFRMAL SCATTERING DATA DP 350B F4 
E4 RS P T B S FTCG3. ENDF/S I P MUFT, GAM, ANl 
F4 fif p T B S t I C I 2 , THEBMAL l I P B A B I t f FBCM E 
E4 BS P T B S E I C T 3 . ENOF/B V3 C4 I4 TC IHEBMA 
F4 OS P T C S T P I P L E T . ?-D TBI4NGUL4P MESH TR 
F4 RS P I G S CEPUG. STE4M GFN6R4ICB SPOIUM-W 
64 KS PLX T C S V I M l , MCNTF C4BIC GRIT IC4L 4 f S f 
f 4 RS I P S MCOEL. MODIFIED PETTIS ENVIRNMN 
64 OS p T C S TWCTR4N2. 2 - 0 M U L I I - G P T04NSOCR 
DLC-78 L IEP4BY GBCUP CCLI4PSING APPF 6503 F4 

AGE X-SEC CAIC 
R-Z GECMETRY 
ICN XY RZ RIH 

BNL 
APPA 
WANL 

RS P XCI A S FL4NCE2I 
fN X-SfG FCRMAT 
NCF/6 PATA 
ll LIBRARY FORM 
ANfPCRT FBPGRAM 
lATER REACIIGN 
RELY ANAIYSIS 
III L lb SCCPE2.0 
T XY RZ RTHETA 

WAPC 
WAPC 
WARC 
LASl 
CENC 
AI 
CENC 
LASl 

RS B S APRFXl. 

376 
293 
264 
368 
53B 
609 
526 
608 
548 
5|-
478 
358 
465 
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