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MULTIGROUP CALCULATIONS OF EFFECTIVE DELAYED-
NEUTRON FRACTIONS, PROMPT-NEUTRON LIFETIME,
AND RELATED KINETICS PARAMETERS.
IBM-704 PROGRAM 1188/RE

by
L. C. Kvitek
ABSTRACT

In the course of a recent study of kinetics parame-
ters,(l) it was found that RE-185, 2) because of its limitations,
was inadequate to handle the problems involved with the
reactors considered. Program 1188/RE was written entirely
independent of and is intended to make RE-185obsolete. The
multigroup calculations of primary interest performed by
the code are as follows:

1. the total effective delayed-neutron fraction and
its distribution into six '"families" which are
characterized by their periods;

25 the prompt-neutron lifetime;

3. the worth of delayed and prompt neutrons in the
core and blanket regions for all fissionable
materials.

Fluxes used in these calculations are taken directlg
from the real and adjoint solutions as obtained by RE- 1223

I. LIST OF SYMBOLS

The symbols in the list below are those used in later discussions on

input, output, and mathematical analysis.

Symbol Definition Restrictions
M Total number of fissionable species
present. =5
N1 Number of the group of highest energy
into which delayed fission neutrons are
emitted NI = N2
N2 Number of the group of lowest energy

into which delayed fission neutrons are
emitted.



Symbol

N3

N4

NR

NP1

NP2

NOPT

MOPT

JOPT

Definition

Number of the group of highest energy
into which prompt fission neutrons are

emitted.

Number of the group of lowest energy into
which prompt fission neutrons are emitted

Total number of regions for which point-
wise values of the flux are to be input.

Option for printing values of A(I,N,L) and
S(1,L) as defined in Section IIID.

Option for printing values of B(I,N,L) and
T(I,L) as defined in Section IIID.

Option for input of fluxes.

Option for input of material properties.

Option for input of neutron velocities and
prompt neutron fission spectrum.

Number of energy groups for which flux
values are to be input.

Number of the group of lowest energy for
which values of Ogl and v}n are to be
input for material m.

Average velocity of neutrons in the jth
energy group.

Fraction of prompt fission neutrons
emitted into energy group j.

{
{
{r

N

Restrictions
N3 =N4

= 25

= 0 omits printing.
= 1 prints.

= 0 omits printing.
= 1 prints.

= 0 uses F1l22.
= 1 uses FLIB.

= 0 if all material
properties are
to be input.

= 1 if only values
m
of Neff,k are to
be input.
= 0 if values for
v.and X. are to
be input.

= 1 if they are not
to be input.

=20

=J MAX

Assumed identical
for all fissionable
species.

N4
ZXJ'=1

j=N3



Symbol

MPAR(k,m)

Definition

Regional indexing parameter. Regions
are numbered in consecutive order
beginning at the center.

Number of mesh points in region k,
numerically equal to the number of
intervals + 1.

Outer radius of region k.

Radial increment between mesh points
in region k.

Parameter indicating presence of
material m in region k.

Fraction of delayed fission neutrons
emitted into energy group j by
material m.

Fraction which the family i constitutes
of the total (delayed and prompt) fission
neutrons emitted by material m.

Total fraction of delayed fission neutrons
emitted by material m.

Microscopic fission cross section of
material m for energy group j.
Number of neutrons emitted per fission

of material m in energy group j.

Effective atomic density (x 107%%) of
material m in region k.

Macroscopic fission cross section of
material m for energy group j.

Real flux for energy group j at mesh
point number £.

Adjoint flux for energy group j at mesh
point number /.

Restrictions

= NR

NR
Z MP(k) =100
k=1

Constant within a
given region.

= 0 if material is
not present.

= 1 if material is
present.

For a given m,

N2
229
=1
2, Ba,;
j=N1

= 0 when material
is not present.
- nym m
=N 0y
for region k.



Symbol Definition Restrictions
2 AL NESLEICk

B ¢ Total effective delayed-neutron fraction.

e

: o ; : 6
ﬁeff,i The fraction of Beff which the family i 5 e
constitutes. eff,i eff
=)
ﬂp Prompt-neutron lifetime.
Wg’k Worth of a delayed fission neutron in
’ region k for material m.

ka Worth of a prompt fission neutron in

4 region k for material m.
F{(n Fissions of material m in region k.

1I. MATHEMATICAL ANALYSIS

A. Geometry and Mesh Description

The geometry used in the analysis is spherical. As for the mesh
description, the innermost region contains a point at the center and another
at the edge, with all interior points being equally spaced. Each other region
has a point at the interface and another at the outerface, with all interior
points again being equally spaced. Consequently, there are 2 points at each
interior boundary, one at the center and one at the outermost edge. All

points in a given region are equally spaced, but the interval may vary from
one region to the next.

B. Formulae

The detinitions presented below in Eqgs. (1), (3), (4), and (5) are
essentially those employed in Ref. 6 and 7. The total effective delayed-
neutron fraction is calculated according to the expression:

M J
5 %n) ezl e | (67 N g7 ox|av
Z < g : d.jj
ﬁ) _ e vV J= J:Nl
ff =
e M J(in) =)Mo g N2 o 1\% .
2 2 i % X Bg o+ (1-pT) x;®F [aV
m= v J=1 _]=N1 j=N3

(1)
All integration is performed over the volume of the entire reactor.

values of Beff are also calculated, the only variation from Eq. (1)
the numerator is evaluated over the volume of the particular regi

Regional
being that
on, Vi.



To obtain the contribution Beff,i to Peff made by the family i, we simply
replace B™ in the numerator of Eq. (1) with B{”. The relation between
these values is such that, for a given material m,

6
A
l

Hence, whether we are considering a particular region or the entire
reactor, it must be true that

6
D, Besil= Box - (2)
1=1

Although the program is set up for 6 families, it is obvious that a lesser
number I may be considered by setting Bll'n =0 for I<i=6.

The defining expression for the prompt-neutron lifetime is

J MAX
Z (CD @"‘/v)
_ V j=1
Ip = M J(m) e N4 &
> wzgle |l Y x5ef|av
m=1 iz b jEN3

A%

The integration is performed over the volume of the entire reactor. Hence,
there will be a contribution in the numerator from regions not containing
fissionable materials, such as the reflectors in the sample problems. The
denominator of Eq. (3) is the importance-weighted integral of the source of
fission neutrons. Since it is of use in calculations of danger coefficients as
a normalization factor,(s) it appears in the printout as DCNF (see Sec-

tion III D).

The worth of a delayed fission neutron for material m in region k
is taken to be

(m) N2 el

z vzf) - 3. Ba;®; | 4V
2 i N HEL j=N1 _ (4)
dk = T(m)

z (vzf);ncpj avy
V) 4



The worth of a prompt fission neutron for material m is

J(rzn) m 4 y
D
o |8 PP e R ] R
P J(m) m
& 0205 9| Yy
v
k

Both Eqs. (4) and (5) are evaluated for each fissionable material in every

region.

There are 3 worth ratios calculated in each region:
1 2 2 2 wl w2 ) G
Wo/ W Wonl W, ¢ 304 e (6)

As indicated by the superscripts, these ratios are calculated for materials
numbered 1 and 2 only. Therefore, the order of input of material properties
should be carefully noted. In the sample problems, material number one

U 238 239

refers to and number two refers to Pu

The number of fissions of each material is calculated and
normalized such that

NR M
o T e (7)

k=1 m=1 Kk

Hence, for material m in region Kk,

J(m)
2 EZFel av,

v j:l f’J J
m k
k (8)
NR M J(m)
> 1
k=1 m=1 |_ j:z] zf:Jq)J' de
k

C. Method of Integration

' Let y represent any of the quantities A(I,m,£) or S(I, f) as defined
in Section III-D. Furthermore, in an attempt to be consistent with the
assumptions employed in RE-122, let yrz be linear between any two mesh
points £ and £ + 1 in a given region k. Then



yﬁr}/+ (r - rz) (

r / 2 i 2
ydvy =4g 2 Yo Th+1 T V8T8 | gy
Vi T, X SRl T el

ZTrArk »\:yﬂrj‘ + Y gt ré +1) . (9)

The integral over a region is then obtained by summing Eq. (9) over all
intervals in the region. Although it is not altogether obvious that this
method of integration will produce the most accurate results, it is cer-
tainly true that, if the interval is chosen small enough, any other method
will produce only negligible changes in the end results.

III. DESCRIPTION OF THE PROGRAM

A. Limitations

—

Spherical geometry

2. Fissionable species = 5
3. Energy groups =20
4. Regions = Z5
5. Mesh points =100
6. Radial distribution of fluxes is taken directly from tape 6
as written by RE-122.
B. Input

All data, with the exception of the real and adjoint fluxes, are read
from cards according to the list below. The formats used therein may be
defined as follows:

Format Description
F9.5 Write the problem number in fixed-point form with a decimal

point in the first 9 columns.
12A6 This format will accept any information in columns 1-72.

1216 As many as 12 integers may be entered on this card. Each
has a field width of 6 columns. A blank space is read as
zero, so each integer should be entered at the extreme right
of its field.

6E12.5 As many of 6 floating -point numbers may be entered on this
card. Each has a field width of 12 columns and should be
written in decimal form. If an exponent field is used, it should
appear at the extreme right of the main field in one of the



Format

6E12.5
(Cont'd.)

16, 2E12.5

General
Comments:

Description
=20 L an

following forms, which all indicate that the decimal number
to which each pertains is to be multiplied by 100:

E2, E02, + 2, E 02, E+02. The magnitude of a number thus
expressed must lie between 1078 and 10%8 or be zero.

There will be 3 numbers on this card. The first is to be an
integer with a field width of 6 columns. The second 2 are to
be in floating-point form as described above, each with a
field width of 12 columns.

If the list of information is too long for one card, simply con-
tinue in the same format to the next card until the list is
expended. If the list is shorter than indicated by the format
for the card, fill in the data until expended in consecutive
fields, and proceed to the next card. The card number is used
for identification purposes only. It appears in columns 73-80,
which are not processed by Fortran.

CARD_INPUT DATA

Card 1D No. Format Information
1001 F9.5 Problem number.
1002 12A6 Description of problem.
1003 1216 M,NL,N2,N3,N4,NR NP1,NP2,NOPT,MOPT,JOPT
1004 1216 IMAXJ(D),J2),. ., M)
2001 6E12.5 VpVor -V max
3001 6E12.5 X N3 XN 1 “Xpg
4001 16,2€125 1MP(1),R(1)
400INR) 16,2125 NR,MP(NR),RINR)
5101 1216 MPAR(1,1), MPAR(2,1),. . ., MPAR(NR,1)
1l 1
5201 6E125 BanBinist - Bine
5301 11 1
6E12.5 1.8 . B}
— 5401 6E125 Bl
5501 Tk 1
6E12.5 GI,I'GI‘Z“ O
5601 1.1 1
6E125 ok vy,
1 1
5701 6E125 Netr 1 Nef 2+ - -Neff R
(M+4)101 1216 MPAR(L,M), MPAR(2,M),. . ., MPAR(NR M)
(M+4)201 6E12.5 m..aM M
BinBinner - Bing
(M+4)301 o M o M
£12.5 aYall...al
L weaiaon 6E12.5 M
(M+2)501 6E12.5 M oM M
T2 T )
(M+4)601 6E12.5 MM M
VI ,l/z o ,I/J(M]
(M+2)701 6E12.5

MM M
Neif 1 Neif 2 - - Neir Nk
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The radial distribution of the fluxes will be read from BCD tape
according to the option NOPT which appears on card 1003. The indication
NOPT = 0 causes Subroutine F122 to read the real fluxes from tape unit
4 and the adjoint fluxes from tape unit 5. The notation NOPT = 1 causes
Subroutine FLIB to read the fluxes from tape unit 3, whereupon the real
solution precedes the adjoint. In either case, the fluxes for a given solution
as obtained by RE-122 appear after the first 4 words on records 4 -

(T MAX+3). They are normalized to yield one fission neutron per cubic
centimeter of core. (This fact should be kept in mind when analyzing results
which are not ratios.)

Any number of problems may be run in succession without reloading
the binary program deck. There are 2 options on card 1003, which will
facilitate the preparation of input in such cases. If the information to which
they pertain is identical with that used in the previous problem, enter the
integer 1. If not (in which case new data is to be input), enter the integer 0.
If MOPT = 1, omit the cards containing the following data: MPAR(k,m),
,Bgr’lj, ,Bfn, ,Bm, O?,lj, and vjn Then only cards containing values of Nle’:r;f,k
shall be input after the 4000 series. If JOPT = 1, omit cards containing
data on vj and Xj’ i.e., the 2000 and 3000 series cards. The second sample
problem is intended to exemplify these two options.

C. Operating Instructions

Reader: Standard.
Punch: Not used.
Printer: Not used.

UF Switch: Not used.

Tapes:
If NOPT = 0, real solution is on tape unit 4 and
adjoint solution is on tape unit 5.
Input:
If NOPT = 1, real solution precedes adjoint
solution on tape unit 3.
Output: On tape unit 2. (Use a long tape when running problems

in succession.)
‘Running Procedure:
1. Ready tapes as indicated above.
Clear and load cards.

Start.

[ OGS I \¥)

Problem stops with end of file in card reader.

Running time: ~40 sec/problem.



D. Output

Theresults appear in 2, 3, or 4 sections according to the print options on
card 1003. If NP1=1, values are printed according to the list, below, of
quantities calculated at each mesh point / for every material m. Replac-
ing the printout parameters of N and L with m and £, respectively,

J(rzn) S
A(l,m, £) = & B

A(2,m,0) = '2;
m m *
A(3,m, ) = [J(Z) (vzf)g%j,z I% BI:®: g

J(m m 4
A(4,m,p) = \i (21) v Zf)j (Dj’z:' i Xj(b;ﬂ

m,f) = S
A(5,m, £) :§ Ba

JIMAX o, ﬂcb*z
slz.8) = 3 - e

j=1 v
If NP1 = 0, these values are not printed.

If NP2 = 1, the integrals of the above quantities between successive
mesh points within each region are printed as

I+
B(I,m, %) = f A(L,m, £)avy (I=1,2.8 1 35)
L

and

L+1
T(L, £) = / s(L,£)av, ; (1=1,2)
y

If NP2=0, these values are not printed.



The third section contains regionwise calculations according to the
following list, in which we replace the printout parameters N and K with
m and k, respectively:

WD(m,k) = ngk
WP(m,k) = Wplk
WD(L,k)/WP(2,k) = W} W W

= 2 2
WD(2,k)/WP(2,k) = W 1/W2
WP(1Lk)/WP(2,k) = W}, /W3 x
k
M
2

FIS(m,k) = F* (normalized)
Fis(k) =
m

Fi’(n (normalized)
=1

D (E51c) 8= Di,k the numerator of the expression defining
'Beff,i as evaluated over region k.

BEFF(i,k) = Botf ; evaluated for region k.
BEFF(k) = B¢ evaluated for region k.

If material 2 does not appear in region k, the worth ratios above are
printed as zero.

The last section contains evaluations over the entire reactor of the

following quantities:
D = the numerator of equation (1)

D + P = the denominator of equation (1)

BEFF(i) = ﬁeff’i
LP = Ep
NR M o
TOT FISS = z Z 175 (before normalization to unity)

k=1 m=1

NR
FISS(m) = F™ = 3 F (normalized)

k=1

DCNF = the denominator of (3)



IVv. SAMPLE PROBLEMS

A. Sample Problem No. 1

In Sample Problem No. 1 calculations were made for a 1500-liter,
spherical reactor with Plutonium-C Oxide fuel. A composition problem
was run with RE-122 according to the following specifications:

Standard Initial

Region Divisions Configuration Outerbound Source
1 24 0.265 71 1.00
2 15 - 116 0:02
3 6 = 146 0.00

VOLUME FRACTIONS

Region Pu?® pu?¥ Pyt Pu® 7238 o Na  Ee
IF 0.039 0.00975 0.024375 0.024375 - 0.0975 0.5 0.25
ID - - - - 0.0975 0.0975 0.5 0.25
2 - = - - 0.6 - 0.2 0.2
3 = = L 5 = - 0.4 0.6

The criticality and convergence criteria were both 10~ with boundary con-
ditions at the inner and outer edges of @' = 0 and ® = 0, respectively. A

l6-group macroscopic cross-section set was used, based on Ref. 4. The
result was a value C = 0.92977.

Assume the real and adjoint solutions are on separate tapes. Then

the input for 1188/RE is as given below,in which materials 1, 2, 3, 4, and 5
are taken to be U”8, Pu®? Py pu?#! and Pu?® respectively.



PROBLEM Sample Prob.

No. l1ORIGINATOR L.

704 INPUT DATA

C. Kvitek

FORM II

DATA ID. 36

DATE 8/7/61

PAGE

1 oF 3

1

2

3

4

5

6

7

123456789

0123456789

0123456789

0123456789

0123456789|01234

56789(012345672809|012

345678 9|0

|3| 6|' |o|0

1 1110I011I 1

012I3LI1 {1 12 L L Ml {5 I 1 ) B BEY B Al Lk 3 PR T s | 8 R j 8 1908 1) 10 i SIS T | e e | |
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o St 6 T A O 30 e O g O Oy 120010430
v a6 4 M8y T 6 8 b b b e e 0 110,004
L, 13,2.|) E+08] ,, 22./9 E+08] ,, 1,7./8 E+08 ,,,13,./9 E+08 ., ,10.(9 E+08{  ;, 8.[4 E+08 L 2001
.14 6.5 E+O08 ,,, 5.1 E+08 ,, 4.0 E+08  ,, 3.1 E+08 , , , 2,24 .E+08 ,,, ,1./9 E+08 ,,2002 ,
prpds EXO08 G wql b B9 08 ) 5008 EX08 o Oei4 BF08l 0 o o v g by e g gy g 0y 1 200,800
e 0182 0 0 28 00|23, 2 | O T 0 L6 00060 T 310005
e L e e L L e e e e e e e e e L o L | L310£&J_
S 1 | !1 i ) 1215 =1 K7I1I'0I | S B B TS S =S | IO I [ (ke i O S I S D | B8 L | VY ) e 1 |4IQL01114L
v 20y 16l 136000 s b e e P e b P e b e P b aa | 140042
JEREENT: | ISTUIUENTN A WD . 1 TIPS (0 UV N T S S S S T T O I VA O A A VY 30 0 N YO
P O ) T e L5
O8N O L S 0 0 102197 RN e e i i e 00 o o 0, 5 SRS 2SO
0.000/204 ,,/|.0.002151 | 0.002543 , 6 | 0.,006092 , 6 | 0.003/533 6 ,|0.0012,78 ,, |, 5301,
00151708 vy e b e b e b e s e P v e b g b 54001
0.609 , ,,,,/0.581,,,,,/0.430/ ,,,,,/0024 vl a1 455001 |
3.20 | .., 2.87 |, {268 | [ 256 | vl b v b b | 15160001 |
3,.,5.26/9, , E~3 0,.,02/88 , ey e s b e e e e b e e e 1 80
PR e ) [ L e ORI SRR IO N SO I T B T v by g 1y 1601001

123456789
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0123456789
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704 INPUT DATA
FORM I

PROBLEM Sample Prob. No. 1 ORIGINATOR L. C. Kvitek DATA 1.D. 36 DATE 8/17/61 PAGE 2 OF 3

! : 2 ____ﬂ
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0,.72,41 , E-4] 0.627586E-3 0.44'4 0...6,86/206 E-3| 0,.11,79|3:1; \Ei=13 0.931
0. 2,10]3445.2 o sl caunnl S DUV P U N NPT
ETCIE IN I 1.8, EArTY FUVOTA P T FURU BT TR
2,70 | e b0 Ly k80 b Lilien908 L2a T mmm

S d 3,26 600 | i T |esea|
3,.4.5 Be a1 20, || 302,

|0 ]
2.9 T Y | s602 |
120900 |0 o 20900 |y 11240900 ugéi#ugwj L Sy m
AT uuy | sron

) o i LS R S S 0 B

o B B T T T T M A T m
- ,0.4909 , E-3 0,.,9,54(54, E-3 0.360606F-3 ‘0.727
N P P N T | aa0a,]
=V L B ,ll\L\s,Lg IEA R e R | j‘,:g,luléJ_rLJ/J;L 40 S 19 1
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\llllLklll

j le!,éjl,n, = ! *FA}L',LSJZ, (T o BBl ‘ 3..2/1 | \ﬁmlis 35.11,0 m

100024976

R Ll et &

0.72 lngx;LgL:B

=Bk B

388 ]

DR 0T e e e ;_Jl__A__u e e PR T B 0 ST B B2 3,602
153 IA_L,JE;L,“ L ! e VIR 1 R = i 7,7,0,1
,J.J(L,w,l, ol fps J,JO Sl Lot L_& S I Py (S B P W A,J,,,u,,L_J D EE LR SIS L8 T call =Sl (i e ,@‘LLLO_L]’

1234567890123456789‘0 2.3 567890\2345678901234567890\23456789012345678901234567890
| iz i L R
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704 INPUT DATA

FORM IT
PROBLEM Sample Prob. No. 1 ORIGINATOR L. C. Kvitek DATA 1.D. 36 DATE 8/7/61 PAGE 3 OF 3
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1188/RE

PROBLEM NUMBER 36.00023

1500 LITER, PU-C OXIDE.

RESULTS OF POINTWISE SUMMING OV

VN UVUVEEFEEFWNWNUNNNNN = - -

NEUN=NFUN=NFUN=NFWUN =D& NN =

ACT,N,L)

5.78833E-02
2.89209€E-01
1.39244E-02
2.47098E-01
3.38831€-02
5.77836E-02
2.88T15E-01
1.39003E-02
2.466T9E-01
3.38244E-02
5.75072E-02
2.873u6E-01
1.38334E-02
2.45516E-01
3.36615E-02
5.70273E-02
2.84971E-01
137 1T2E-02
2.43498E-01
3.33787E-02
5.63490E-02
2.81616E-01
1.35529€-02
2.40649E-01
3.29790E-02

REF NOS 15k1522;553.55h.36.0008.

A(2,N,L)

1.63549E-01
8.536T1E-01
4,57783E-02
7.46865E-01
1.11189E-01
1.63268E-01
8.52214E-01
4.56990E-02
7.45597E-01
1.10996E-01
1.62u87E-01
8.48172E-01
4.54T790E-02
7.42081E-01
1.10462E-01
1.61131E-01
8.41158E-01
4.50970E-02
7.35981E-01
1.09534E-01
1.59215E-01
8.31252E-01
4.45572E-02
7.27366E-01
1.08222€-01

ER ENERGY GROUPS.

A(3,N,L)

2.76TTOE-01
1.44454E 00
7.T4663E-02
1.26391E 00
1.88146E-01
2.75816E-01
1.43958E 00
7.T1984E-02
1.25959E 00
1.87495E-01
2.73178E-01
1.42588E 00
7.64578E-02
1.2u763E 00
1.85696E-01
2.68630E-01
1.40224E 00
7.51807€E-02
1.22701E 00
1.82594E-01
2.62270E-01
1.36920€E 00
7.33947E-02
1.19818€ 00
1.78256E-01

A(L,yN,sL)

3.05485€6-01
1.59453E 00
8.55069E-02
1.39503E 00
2.07683E-01
3.0u439€-01
1.58909E 00
8.52133E-02
1.39029€ 00
2.06970E-01
3.01549E-01
1.57T40TE 00
8.44016E-02
1.37718E 00
2.04999E-01
2.96565E-01
1.54817€E 00
8.30019E-02
1.35459€E 00
2.01599€E-01
2.89595E-01
1.51196E 00
8. 10447E-02
1.32300€ 00
1.968u5E-01

A(5,N,L)

1.69227E

1.69215E

1.69221E

1.69229€

1.69214E

1.68935E

1.68923E
1.68928E
1.68937E
1.68921E
1.68123E
1.68112E
1.68117E
1.68125E
1.68110E
1.66T15E
1.66T04E
1.66709E
1.6671TE
1.66702E
1.64727TE
1.64T15E
1.64720E
1.6uT29€E
1.64T13E

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00

St1,L)

1.86785E
1.86785E
1.86785E
1.86785E
1.86785E
1.86866E
1.86466E
1.86466E
1.86466E
1.86466E
1.85584E
1.85584E
1.85584E
1.85584E
1.85584E
1.84052E
1.84052E
1.84052E
1.84052E
1.84052E
1.81889E
1.81889E
1.81889€
1.81889E
1.81889E

s(2,L)

1.42653E-06
1.42653E-06
1.42653E-06
1.42653E-06
1.42653E-06
1.82169€-06
1.42169E-06
1.42169E-06
1.42169E-06
1.42169E-06
1.40830E-06
1.40830E-06
1.40830E-06
1.40830E-06
1.40830E-06
1.38522E-06
1.36522E-06
1.38522E-06
1.38522E-06
1.38522E-06
1.35295€E-06
1.35295E-06
1.35295€-06
1.35295E-06
1.35295E-06

81
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5.54775E-02
2.77309E-01
1.33419E-02
2.36992€-01
3.24654E-02
5.44185E-02
2.72083E-01
1.30854E-02
2.32556E-01
3.18413E-02
5.31780E-02
2.65973E-01
1.27850E-02
2.27370E-01
3.11104€E-02
5.17629E-02
2.59017E-01
1.24424E-02
2.21470E-01
3.02767E-02
5.01806E-02
2.51262E-01
1.20594E-02
2.14893€E-01
2.93448E-02
4.84392E-02
2.42756E-01
1.16381E-02
2.07682E-01
2.83195€E-02
4.6546TE-02
2.33553€E-01
1.11806E-02
1.99884E-01
2.72063E~02
4,45118E-02

1.56753E-01
8.18538E-01
4.38636E-02
T.16312E-01
1.06538E-01
1.53762E-01
8.03108E-01
4.30208E-02
7.02899E-01
1.04490E-01
1.50258E-01
7.85065€E-01
4.20335E-02
6.87219€-01
1.02092E-01
1.46261E-01
T.64528E-01
4.09075E-02
6.69378E-01
9.93574E-02
1.41791E-01
T.41628E-01
3.96u88E-02
6.49491E-01
9.63001E-02
1.36873E-01
7.16510E-01
3.82640E-02
6.27688E-01
9.2936TE-02
1.31528E-01
6.89331E-01
3.67603E-02
6.04107E-01
8.928L5E-02
1.25781E-01

2.54214E-01
1.32736E 00
7.11327€-02
1.1616%9E 00
1.72762E-01
2.44599E-01
1.27746E 00
6.84331E-02
1.11816E 00
1.66205E-01
2.33583E-01
1.22032€E 00
6.53401E-02
1.06833E 00
1.58693E-01
2.21339€-01
1.15687E 00
6.19031E-02
1.01299€ 00
1.50344E-01
2.08058E-01
1.08813E 00
5.81757E-02
9.53045E-01
1.41291E-01
1.93940E-01
1.01515E 00
5.42148E-02
8.89410E-01
1.31671E-01
1.79195E-01
9.39052E-01
5.00796E-02
8.23055€E-01
1.21627E-01
1.64032€E-01

2.8076TE-01
1.46612E 00
7.85659E-02
1.28301E 00
1.90824E-01
2.70232E-01
1.41144E 00
7.56079€E-02
1.23533€ 00
1.83639E-01
2.58163€-01
1.34885E 00
T.22192E-02
1.18073€ 00
1.75409E-01
2.84751E-01
1.27935E 00
6.8u541E-02
1.12013E 00
1.66263E-01
2.30204E-01
1.20406E 00
6.43T14E-02
1.05448E 00
1.56347E-01
2.14T44E-01
1.12416E 00
6.00336E-02
9.84801E-01
1.45811E-01
1.98598E-01
1.04084E 00
5.55055E-02
9.12161E-01
1.34814E-01)
1.81998E-01

1.62175E
1.62162E
1.62168E
1.62176E
1.62161E
1.59077E
1.59065E
1.59070E
1.59079E
1.59063E
1.55455E
1.55442E
1.55448E
1.55457E
1.55440E
1.51332€
1.51319E
1.51325E
1.51334E
1.51317E
1.46735E
1.46722E
1.46728E
1.46T37E
1.46720E
1.41694E
1.41680E
1.41686E
1.41696E
1.41678E
1.36241E
1.36227E
1.36233€
1.36243E
1.36224E
1.30411E

1.79114E
1.79114E
1.79114E
1.79114E
1.79114E
1.7STUTE
1.75T4TE
1.75TUTE
1.7574TE
1.75TUTE
1.7T1813E
1.7T1813E
1.7T1813E
1.71813E
1.71813E
1.67339E
1.67339E
1.67339E
1.67339E
1.67339€
1.62354E
1.62354E
1.62354E
1.62354E
1.62354E
1.56893E
1.56893E
1.56893E
1.56893E
1.56893E
1.50993E
1.50993E
1.50993E
1.50993E
1.50993€
T.44694E

1.31208€E-06
1.31208€E-06
1.31208E-06
1.31208E-06
1.31208E-06
1.26331E-06
1.26331E-06
1.26331E-06
1.26331E-06
1.26331E-06
1«207T45E-06
1.207T45E-06
1.20745E-06
1.20745E-06
1.20745€E-06
1. 14537E-06
1. 14537E-06
1. 14537E-06
1. 14537€-06
1. 14537E-06
1.07806E-06
1.07806E-06
1.07806E-06
1.07806E-06
1.07806E-06
1.00653E-06
1.00653E-06
1.00653E-06
1.00653E-06
1.00653E-06
9.31826E-07
9.31826E-07
9.31826E-07
9.31826E-07
9.31826E-07
8.55010E-07
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2.23710E-01
1.06892E-02
1.91547E-01
2.60107E-02
4.23427E-02
2.13286E-01
1.01663€-02
1.82723E-01
2.47385E-02
4.004THE-02
2.023456-01
9.61429E-03
1.73466E-01
2.33956E-02
3.76331E-02
1.90952E-01
9.03573E-03
1.63829E-01
2.19882E-02
3.51059E-02
1.79172E-01
8.43310E-03
1.53869E-01
2.05225E-02
3.24703E-02
1.67073E-01
7.808956-03
1.43639E-01
1.90047E-02
2.97286E-02
1.54720E-01
7.16579E-03
1.33192€-01
1.74%10E-02
2.68B05E-02
1.42176E-01
6.50618E-03
1.22576E-01

6.60260E-01
3.51451E-02
5.78895E-01
8.53617E-02
1.196556-01
6.294T2E-01
3.34261E-02
5.52209E-01
8.11873E-02
1.13173E-01
5.971S4E-01
3.161156-02
5.24209E-01
7.6780TE-02
1.06355E-01
5.63497E-01
2.97092E-02
4.95062E-01
7.21618E-02
9.92184E-02
5.28693E-01
2.77274E-02
4. 64932E-01
6.73503E-02
9.177586-02
4.92938E-01
2.56Tu2E-02
4.33983E-01
6.23664E-02
8.40335E-02
4.56426E=-01
2.35576E-02
4.02374E-0]1
5.72299E-02
7.59897E-02
L. 19342E-01
2.13857E-02
3.70252E-01

8.60950E-01

4.58300E-02
7.54957E-01

1.11306E-01

1.48661E-01

7.81962E-01

4.15260E-02
6.86085E-01

1.00853E-01

1.33285E-01

7.03170E-01

3,72261E-02

6.17380E-01

9.04098E-02

1.18098E-01

6.25607E-01

3.29863E-02

5.49736E-01
8.011356-02

1.03281E-01
5.50232E-01
2.885956-02
4.83981€E-01
7.00920E-02

8.89980E-02
4,77912E-01

2.48940E-02
4.20862E-01

6.04631E-02
T7.53963E-02
4.09408E-01
2.11333E-02
3.61032E-01
5.13324E-02
6.26022E-02
3.45363E-01
1.76151E-02
3.05036E-01

9.55359E-01
5.08529E-02
8.37629E-01
1.23514E-01
1.65172E-01
8.68923E-01
4,618 14E-02
7.62269E-01
1.12071E-01
1.48342€E-01
7.82725E-01
4.14350E-02
6.87112E-01
1.00641E-01
1.31722E-01
6.9789TE-01
3.67952E-02
6.13140E-01
8.93732E-02
1.15508E-01
6.15491E-01
3.22795€E-02
5.41262E-01
7.84076E-02
9.98787E-02
5.36u60E-01
2.79409E-02
4.72299€-01
6.78T728E-02
8.49936E-02
4.61641E-01
2.38268E-02
4.06972E-01
5.78839E-02
7.09882E-02
3.917u2E-01
1.99781E-02
3.45882E-01

1.30396E 00
1.30402E 00
1.30413E 00
1.30393E 00
1.24241E 00
1.24225E 00
1.24232E 00
1.2u24%E 00
1.2u222E 00
1.17771E 00
1.17753E 00
1.17761E 00
1.17774E 00
1.177S1E 00
1.11041E 00
1.11022E 00
1.11031E 00
1. 11044E 00
1.11019E 00
1.04094E 00
1.04074E 00
1.04083€ 00
1.04097E 00
1.04071E 00
9.69733E-01
9.69517E-01
9.69612E-01
9.69T66E-01
9.69482E-01
8.97218E-01
8.96988E-01
8.97089E-01
8.97253E-01
B.96951E-01
8.23825E-01
8.23582E-01
8.23689E-01
8.23862E-01

1.44694E 00
1.44694E 00
1.44694E 00
1.4u694E 00
1.38040E 00
1.38040E 00
1.38040E 00
1.38040E 00
1.38040E 00
1.31076E 00
1.31076E 00
1.31076E 00
1.31076E 00
1.31076E 00
1.23851E 00
1.23851E 00
1.23851€E 00
1.23851E 00
1.23851E 00
1.16417E 00
1.16417E 00
1.16417E 00
1.164%17E 00
1.16417E 00
1.08829E 00
1.08829E 00
1.08829E 00
1.08829E 00
1.08829€ 00
1.01143E 00
1.01143E 00
1.01143E 00
1.01143E 00
1.01143E 00
9.34182E-01
9.34182E-01
9.34182E-01
9.3u182E-01

8.55010E-07
8.55010E-07
8.55010E-07
8.55010E-07
7.7T7T131E-07
7.7T131E-07
7.77131E-07
7.7TT131E-07
7.TT131E-07
6.99197E-07
6.99197E-07
6.99197E-07
6.99197E-07
6.99197E-07
6.22163E-07
6.22163€-07
6.22163E-07
6.22163E-07
6.22163€-07
5.46910E-07
5.46910E-07
5.46910E-07
5.u6910E-07
5.46910E~-07
4.74229E-07
4.Tu229E-07
4. T4229-07
4. 74229E-07
y.7u229E-07
4.04813E-07
4.04813E-07
4.0u813E-07
4.04813E-07
4.04813E-07
3.39256E-07
3.39256€E-07
3.39256E-07
3.39256€-07
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1.58378E-02
2.39218E-02
1.29501E-01
5.83271E-03
1.11835€-01
1.42017E-02
2.08441E-02
1.16751E-01
5.14809E-03
1.01003E-01
1.25394E-02
1.76332E-02
1.03972E-01
4.45527€E-03
9.01038E-02
1.08586E-02
1.42685E-02
9.11982€-02
3.75759E-03
T.91411E-02
9.16809E-03
1.07211E-02
T.84U44TE-02
3.05904E-03
6.80945E-02
7.47835E-03
B.75468E-02
0.

0.

0.

0.

4.98034E-02
0.

0.

0.

0.

5.19608E-02
6.76323E-02
3.81863€E-01
1.91664E-02
3.377u46E-01
4.65793E-02
5.89361E-02
3.44150E-01
1.69080E-02
3.04963E-01
4.11065E-02
4.98598E-02
3.06338E-01
1.46194E-02
2.71970€E-01
3.55651E-02
4.03421E-02
2.68526E-01
1.23102E-02
2.38783E-01
2.99810E-02
3.02983E-02
2.30759€E-01
9.99206E-03
2.05343E-01
2.43853E-02
2.47410E-01
0.

0.

0.

0.

1.40416E-01
0.

0.

0.

0.

4.27920E-02
5.07219€E-02
2.86288E-01
1.43714E-02
2.53311E-01
3.49193E-02
3.98422E-02
2.32566E-01
1. 14278E-02
2.06174E-01
2.7T7TT68E-02
3.00323E-02
1.8uu43E-01
8.80377E-03
1.63827E-01
2.14120E-02
2.13482E-02
1.42039€E-01
6.51276E-03
1.2636TE-01
1.58576E-02
1.38383E-02
1.05355E-01
4.562TUE-03
9.37929E-02
1.11326E-02
1.13001E-01
0.

0.

0.

0.
4.,97073E-02
0.

0.

0.

0.

4.85408E-02
5.79734E-02
3.27327€E-01
1.64291E-02
2.89511€-01
3.99270€E-02
4.60349E-02
2.68815E-01
1.32068E-02
2.38205E-01
3.21082E-02
3.52322€E-02
2.16466E-01
1.03304E-02
1.92181€E-01
2.51312E-02
2.55979E-02
1.70385€E-01
T7.81107E-03
1.51513€-01
1.90236E-02
1.71368E-02
1.30518E-01
5.65153E-03
1.16142E-01
1.37924E-02
1.39936E-01
0.

0.

0.

0.
6.45516E-02
0.

0.

0.

8.23543E-01
T.49965E-01
T.49T14E-01
T.49825E-01
7.50004E-01
T.496T4E-0]
6.76023E-01
6.75T7T0E-01
6.75881E-01
6.T76062E-01
6.75729€E-01
6.02336E-01
6.02091E-01
6.02199E-01
6.023T4E-O01
6.02052E-01
5.29179E-01
5.28957E-01
5.29055E-01
5.29213€e-01
5.28922E-01
4.56735€E-01
4.56558E-01
4.56636E-01
4.567T63E-01
4.56530E-01
4.56735€E-01
0.

0.

0.

0.
3.54000E-01

9.34182E-01
8.57T184E-01
8.57T184E-01
8.5T184E-01
8.5T184E-01
8.5T184E-01
7.81097E-01
7.81097E-01
7.81097E-01
7.81097E-01
7.81097E-01
T7.06625E-01
7.06625€E-01
7.06625E-01
7.06625E-01
7.06625€E-01
6.34521E-01
6.34521E-01
6.34521E-01
6.34521E-01
6.34521E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
5.65602E-01
4.59717E-01
4.59717E-01
4.59717E-01
4.59717E-01
4.59717E-01

3.39256E-07
2.78061E-07
2.78061E-07
2.78061E-07
2.78061E-07
2.78061E-07
2.21665E-07
2.21665E-07
2.21665E-07
2.21665E-07
2.21665E-07
1.70490€E-07
1.70490E-07
1.TO490E-07
1. 7TO4L90E-07
1. 7T0490€E-07
1.25031E-07
1.25031€-07
1.25031E-07
1.25031E-07
1.25031E-07
B8.60172E-08
8.60172E-08
8.60172E-08
8.60172E-08
8.60172E-08
8.60172E-08
8.60172E-08
8.60172E-08
8.60172E-08
8.60172€E-08
4.25438E-08
4.25438E-08
4.25438E-08
4.25u38E-08
4.25438E-08
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2.84346E-02

0.
1.62916€E-02
0.
0.
0.
0.
9.36664E-03
0.
0.
0.
0.
5. 10353E=03
0.
0.
0.

0.
3.12768E-03
0.
0.
0.

0.
1.81634E-03
0.
0.
0.
0.
1.05822€-03
0.
0.
0.
0.
6. 18504E-0N
0.
0.

7.99945E-02

4.57403E-02
0.
0.
0.
0.
2.62479E-02
0.
0.
0.

0.
1551152E—02
0.
0.
0.

0.
8.73420E-03
0.
0.
0.

0.
5.06407E-03
0.
0.
0.
0.
2.94588E-03
0.
0.
0.
0.
1.71926E-03
0.
0.

2.17141E-02

4.0686TE-03
0.
0.
0.

0.
1.T4736E-03
0.
0.
0.

0.
7.47068E-04
0.
0.
0.

0.
3.18142E-0L
0.
0.
0.

0.
1.35014E-0L
0.
0.
0.

0.
5.71274E-05
0.
0.

2.9u257E-02

5.97082E-03
2.66733E-03
1:186795—03

5.26328E-04
0.
0.
0.

0.
2.32791E-0%
0.
0.
0.
0.
1.02726E-04
0.
0.

2.T1445E-01

1:55009E-01

1.15603€E-01

8.55337€E-02

0.
3.32279€-02
0.
0.

3.6T8BU6E-O1
3.6TBU6E-O
3.67846E-01
3.678U6E-01
3.6TBLU6E-O0]
2.90733E-01
2.90733E-01
2.90733E-01
2.90733E-01
2.90733E-01
2.27478E-01
2.2T478E-01
2.27478E-01
2.27478E-01
2.2747BE-01
1.76468E-01
1.7T6468E-01
1.76u68E-01
1.76468E-01
1.76468E-01
1.35879€-01
1.35879€E-01
1.35879E-01
1.35879E-01
1.35879€-01
1.03934E-01
1.03934E-01
1.03934E-01
1.03934E-01
1.03934E-01
T7.90226E-02
7.90226E-02
T7.90226E-02
T7.90226E-02
T.90226E-02
5.97502€E-02
5.97502E-02
5.97502E-02

2.17040€E-08
2.17040€-08
2.17040E-08
2.17040E-08
2.17040E-08
1.11762E-08
1.11762E-08
1.11762E-08
1.11762E-08
1.11762€-08
5.75427E-09
5.75427E-09
5.T5u27E-09
5.75427E-09
5.TS5427€E-09
2.94971E-09
2.94971E-09
2.949T1E-09
2.949T1E-09
2.94971E-09
1.50254E-09
1.50254E-09
1.50254E-09
1.50254€E-09
1.50254E-09
7.59940€E-10
T.59940E-10
7.59940E-10
7.59940E-10
T.59940E-10
3.81547E-10
3.81547E-10
3.81547E-10
3.81547E-10
3.81547E-10
1.90193E-10
1.90193E-10
1.90193€-10

22
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0.
0.
3.62624E-04
0.
0.
0.
0.
2.13239E-04

1.25737E-0U4
0.
0.
0.
0.
T.43049E-05
0.
0.

4.39530E-05

2.5948U4E-05

00656E-03

91092E-04

4BO6TE-OU4

05397TE-04

21279E-04

13780E-05

0.

0.
2.411126-05
0.
0.
0.
0.
1.01559€-05
0.
0.
0.
0.
4.27168E-06
0.
0.

1.79542E-06
T.54753E-07

3.17587€E-07

4.52380E-05

I:QBBOSE-OS

8.71LL41E-06

3.80419E-06

1.64739E-06

7.01041E-07

0.
0.
2.39540E-02
0.
0.
0.

0.
1.T1816E-02
0.
0.
0.
0.
1.22726E-02
0.
0.
0.
0.
8.7T4120E-03
0.
0.

6.22327€-03

4.44936E-03

5.97502E-02
5.97502E-02
4.49430E-02
4.49430E-02
4.49430E-02
4.49430E-02
4.49430E-02
3.36335€6-02
3.36335E-02
3.36335€-02
3.36335E-02
3.36335€E-02
2.50366E-02
2.50366E-02
2.50366E-02
2.50366E-02
2.50366E-02
1.85211€E-02
1.85211E-02
1.85211E-02
1.85211E-02
1.85211E-02
1.35835E-02
1.35835€-02
1.35835E-02
1.35835E-02
1.35835E-02
9.82152€-03
9.82152€E-03
9.82152€E-03
9.82152E-03
9.82152€E-03
9.82152€E-03
9.82152€E-03
9.82152E-03
9.82152€E-03

1.90193€-10
1.90193E-10
9.U41669E-11
Q.41669E-11
9.41669E-11
9.41669E-11
9.4166%9E-11
4.63398E-11
4.63398E-11
4.63398E-11
4.63398E-11
4.63398E-11
2.26904E-11
2.26904E-11
2.26904E-11
2.2690L4E-11
2.26904E-11
1.10758E-11
1.10758€E-11
1.10758E-11
1.10758E-11
1.10758E-11
5.40759E-12
5.40759E-12
5.40759E-12
5.40759E-12
5.40759E-12
2.65727E~-12
2.65727€E-12
2.65727E-12
2.657T2TE-12
2.65727€E-12
2.65727E-12
2.65727E-12
2.65727€E-12
2.65727€E-12
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9.82152€E-03
6.696T6E-03
6.696T6E-03
6.696T6E-03
6.69676E-03
6.696T6E-03
4.50027€E-03
4.50027E-03
4.50027E-03
4.50027E-03
4.50027E-03
2.91622E-03
2.91622E-03
2.91622E-03
2.91622€E-03
2.91622E-03
1.73122€-03
1.73122€-03
1.73122E-03
1.73122€E-03
1.73122E-03
7.95806E-04
T7.95806E-04
T.95806E-04
T7.95806E-04
T.95806E-0U4

2.65T27E-12
1.28719E-12
1.28T19E-12
1.28719€-12
1.28719€E-12
1.28719€E-12
5.99981E-13
5.99981E-13
5.99981E-13
5.99981E-13
5.99981E-13
2.5TTI14E-13
2.5TT14E-13
2.57TT14E-13
2.57T14E-13
2.57TT14E-13
9.21828E-14
9.21828E-14
9.21828E-14
9.21828E-14
9.21828E-14
1.96410E-14
1.96410E-14
1.96410E-14
1.96410E-14
1.96410E-14
0.
0.
0.
0.
0.
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1188/RE

PROBLEM NUMBER 36.00023

1500 LITER,

PU-C OXIDE.

REF NOS 154/522,553,554,36.0008.

RESULTS OF POINTWISE TRAPEZOIDAL INTEGRATION FROM L TO L+1.

NMUNEFEEFFOWUUWWWUWNNNNN o= o e

N

BN =N FEFUWUN—=DNFUN—=UNFEFUNNFWN =

B(T1,N,L)

9.39996E
4.69668E
2.26123E
4.01285E
5.50238E
4.68199E
2.33943E
1.12626E
1.99886E
2.74059E
1.20912€
6.04195E
2.90843E
5.16257E
T.07724E
2.30158E
1.15021E
5+535B5E
9.82860E
1.34707E
3.72286E
1.86077E
8.95353E

00
01
00
01
00
01
02

02
01
02
02

02
01
02
03

02
02

03
01

B(2,N,L)

2.65596E
1.38634E
T.43409E
1.21290E
1.80563E
1.32290E
6.90540E
3.70273E
6.0u4163E
8.99336E
3.41638E
1.78343E
9.56187E
1.56040E
2.32243E
6.50313E
3.39510E
1.81999E
2.97072E
4. 4204TE
1.05190E
5.49248E
2.94362E

01
02
00
02
01
02
02
01

01
02

A
03
02
02

02
03

03
03
02

BU3,N,L)

4.48683E
2.34185E
1.25583E
2.0u903E
3.05008E
2.22626E
1.16200E
6.23094E
1.01673E
1.51334E
5.7T1052E
2.98080E
1.59821E
2.60826E
3.88165E
1.07593E
5.61673E
3.01102E
4.91506E
T.31299E
1.T1649E
8.96196E
4.80320€E

B(4,N,L)

4.9524TE
2.58506E
1.38621E
2.26165E
3.36689E
2.45743E
1.2827SE
6.87822E
1.12230€
1.67062E
6.30411E
3.29088E
1.76LL1E
2.8793SE
4.28549E
1.18795E
6.20196E
3.32L6LE
5.42672E
8.07504E
1.89560E
9.897BLE
5.30461E

B(5,N,L)

2.TuBI1SE
2.T4T9SE
2.74804E
2.74818E
2.T4T92E
1.36879E
1.36870E
1.368TLUE
1.36881E
1.36868E
3.53482E
3.53457E
3.53468E
3.53486E
3.53453€
6.72836E
6.T278TE
6.72808E
6.72843E
6.T2TT9E
1.08830E
1.08822E
1.08825E

T(1,L)

3.03335€E
3.03335E
3.03335E
3.03335E
3.03335E
1.51093E
1.51093E
1.51093E
1.51093E
1.51093E
3.90225E
3.9022SE
3.9022SE
3.90225E
3.90225E
T.42887E
T.42887E
T.42887E
T.42887E
T.4288T7E
1.20186E
1.20186E
1.20186E

T(2,L)

2.31274E-04
2.312TLE-O}
2.31274E-0O4
2.312TLE-04
2.31274E-04
1. 14T766E-03
1. 14766E-03
1. 14T66E-03
1. 14T766E-03
1. 14766E-03
2.94446E-03
2.94446E-03
2.9uu46E-03
2.94u46E-03
2.94u46E-03
5.54953€E-03
5.54953E-03
5.54953E-03
5.54953€E-03
5.54953E-03
8.85752E-03
8.85752E-03
8.85752E-03
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1.59018E
2.178T71E
S5.44312E
2.72119E
1.30892E
2.325Tu4E
3.18506E
T.u4257TE
3.71349E
1.78543E
3.17431E
4.34L456E
9.62B00E
4.8167TE
2.31451E
4.11815E
5.63200E
1.20013E
6.007TL8E
2.88LULE
5.1373L4E
7.01883E
1.44920E
T.25984E
3.48227E
6.21005E
8.u4T7355E
1.70420E
8.54623E
4.09399E
T7T.31294E
9.96210E
1.95891E
9.83T63E
4.70472E
8.42150E
1. 14483E
2.20679E

L4.8063uUE
T.14958E
1.53797E
8.0321LE
L4.30331E
7.02954E
1.04520E
2.09819E
1.09611E
5.86995E
9.59427E
1.42572E
2.72047E
1.42175E
7.60949E
1.2L469E
1.84822E
3.39109E
1.77319E
9.48336E
1.55272E
2.30335E
4.09492E
2. 14280E
1. 144 90E
1.87691E
2.78B07TE
4.81553E
2.52244E
1.3460LE
2.21020E
3.26930E
5.535u40E
2.90353€
1.54686E
2.54518E
3.75707E
6.23601E

7.84308E
1.1665TE
2.46631E
1.28794E
6.90053E
1.12727€
1.67595E
3.29435E
1.72085E
9.21596E
1.50640E
2.23830E
4.16631E
2.177T17E
1.16532E
1.90622E
2.83022E
5.04591E
2.63824E
1.41105E
2.31045E
3.42702E
5.896U44E
3.08519E
1.64850E
2.70265E
4.00371E
6.68215E
3.49980E
1.86T69E
3.06692E
4.53603E
T7.36971E
3.86520E
2.05933E
3.38858E
5.001L44E
T.929u49E

8.6613TE
1.28841E
2.T2441E
1.42283E
7.62301E
1.24523E
1.85151E
3.640u40E
1.90176E
1.01845E
1.66462E
2.4T36LE
4.60599E
2.40T1LE
1.28836E
2.10736E
3.12920E
5.58148E
2.91852E
1.56089E
2.5556U4E
3.79114E
6.52668E
3.41528E
1.82480E
2.99148E
4.43213E
T.40250E
3.8TTU9E
2.06915E
3.39TuU9E
5.02562E
8. 17249E
L4.286T1E
2.28379E
3,T5763E
5.54697E
8.80425E

1.08831E
1.08820E
1.59115E
1.59103E
1.59108E
1.59117E
1.59101E
2.1707L4E
2.17057E
2.17065E
2.1707TE
2. 17054E
2.81469E
2.81445E
2.81u56E
2.81472E
2.81442E
3.50903E
3.50872E
3.50885E
3.50907E
3.50867E
4.238uU9E
4.23809E
4.23827E
4.23855E
4.23803E
4.986T3E
4.98622E
4.986U5E
4.98681E
4.98614E
5.73663E
S.T3599E
5.73627E
5.73673E
5.73588E
6.4T056E

ou
ou
ou
ou
ou
o4
ou
ou
ou
ou
ou
o
ou
on
ou
ou
ou
ou
ou
ou
ou
oy
ou
ou
ou
ou
oy
ou
ou
ou
ok
ou
ou
ou
ol
ou
ou
ou

1.20186E 04
1.20186E 04
1.75T67E 0u
1.75T67E 0L
1.75T6TE 04
1.7ST6TE 04
1.75767TE Ou4
2.39877E 04
2.39877E 04
2.39877E 04
2.39877E 04
2.39877E O
3.11174E O4
3.11174E Ou
3.11174E 04
3.11174E ON
3.111T4E Ok
3.88149E O
3.88149E Ok
3.88149E 04
3.88149E Ou
3.88149E 04
4.69155E Ou4
4.69155E O4
4.69155E 04
4.69155E O
4.69155E Ou
5.52437E 04
5.52437E 04
5.52437E O
5.52437E 04
5.52437E O4
6.36160E O4
6.36160E O
6.36160E O
6.36160E O
6.36160E O
T.18450E Ou4

8.85752E-03
8.85752E-03
1.27344E-02
1.27344E-02
1.27344E-02
1.27344E-02
1.27344E-02
1.70230E-02
1.70230E-02
1.70230€E-02
1.70230E-02
1.70230E-02
2.15494E-02
2. 1549LE-02
2.15494E-02
2.15494E-02
2.154894E-02
2.61300E-02
2.61300E-02
2.61300E-02
2.61300E-02
2.61300E-02
3.05790E-02
3.05790E-02
3.05790E-02
3.05790E-02
3.05790E-02
3.471556-02
3.471556-02
3.471556-02
3.47155E-02
3.471556-02
3.83706E-02
3.83706E-02
3.83706E-02
3.83T06E-02
3.83706E-02
4.13938E-02
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1.11041E
5.29889E
9.51049E
1.28942E
2.44098E
1.23153€
5.86037E
1.05543E
1.42607E
2.65433E
1.34408E
6.37270E
1.15273E
1.55077E
2.83942E
1.44508E
6.81920E
1.24043E
1.65947E
2.98851E
1.53162E
7.18318E
1.31608E
1.74813E
3.09343E
1.60094E
T-u44B08E
1.37730E
1.81273E
3. 14548
1.65041E
T.59765E
1.42185E
1.84935E
3.13517E
1.6T760E

o4
02
03
03
03
ou
02
o
03
03
ok
02

03
03
oy
02
ou
03
03
oy
02
ou
03
03
ou
02
ol
03
03
ou
02
ou
03
03
on

3.27722E
1.74223E
2.8TU21E
4.23163E
6.89801E
3.634U54E
1.9268TE
3. 18954E
4.68011E
T.5012LE
3.966U9E
2.09532E
3.48343E
5.08936E
8.02u473E
4.26U424E
2.2U212E
3.7uB22E
5.44605E
8.L4U660E
4.51919E
2.36173E
3.97649E
5.73683E
8. 74380E
4.72313E
2.4LB6TE
4.16107E
5.948ULE
8.89168E
4.86829E
2.49753E
L.29511E
6.06TBUE
8.86339E
4. 9uTU0E

4.1665TE
2.21521E
3.65U69E
5.38002E
8.33669E
4.39179E
2.32856E
3.85467E
5.65531E
8.57230E
4.53185E
2.39u29E
3.98061E
5.81496E
B.623T1E
4.58127E
2.40921E
4.02767TE
5.85128E
8.u8518E
4.53824E
2.37219E
3.99413E
5.76153E
8.15797E
4.40L6TE
2.28421E
3.88148E
5.54812E
T.65025E
4.18602E
2.14833E
3.69423E
5.21855E
6.9T7683E
3.89105E

4.62680E
2.45976E
4.05780E
5.97uu40E
9.270T1E
4.88452E
2.58965E
4.28645E
6.28993E
9.55107E
5.05010E
2.66T790E
4.43502E
6.u48010E
9.63157E
5. 11T6LE
2.69105E
4.49828E
6.53650E
9.50590E
5.08527E
2.65787E
L.4TU50E
6.45618E
9.17535E
4.95522E
2.56942E
4.36544E
6.24178E
8. 6UBSTE
4.73369E
2.42906E
L. 1762L4E
5.90146E
T.94116E
4.43045E

6.46975E
6.4T011E
6.4T7068E
6.u6962E
T.17070E
T.16969E
7.17014E
7.17085E
T7.16953E
T.81936E
7-81812E
T.81867E
T.81955E
T.81792E
8.39930E
8.39778BE
8.39845E
8.39954E
8.39753E
8.89400E
8.89215E
B.B89296E
8.89429E
8.89185E
9.2B796E
9.28573E
9.286T1E
9.28830E
9.28537E
9.56691E
9.56428E
9.56544E
9.56T32E
9.56385€E
9.71800E
9. TIU9LE

oy
oL
ou
o4
o
oy
oy
oy

oL
ou
oy
ou
ou
oy
ou
o4
o
ou
o4
ou
oy
oy
oy
oy
oy
ou
oy
oy

o4
oy

o4
ou
ou

T.18450E
7.18450E
T.18450E
T.18450E
T.9T427E
T.9TU27E
T.9TU27E
T.9TU2TE
T.9Tu427E
8.71245E
8.7 1245E
8.71245E
8.T1245E
8.71245E
9.38138E
9.38138E
9.38138E
9.38138E
9.38138E
9.96uU58E
9.96u458E
9.96458E
9.96u58E
9.96U58E
1.04473E
1.04473E
1.04473E
1.04473E
1.04473E
1.08169E
1.08169E
1.08169E
1.08169E
1.08169E
1.10638E
1.10638E

05

4,13938E-02
4.13938E-02
4.13938E-02
4.13938E-02
4.36584E-02
4.36584E-02
4,.36584E-02
4.36584E-02
4.36584E-02
4.50658E-02
4.50658E-02
4.50658€E~-02
4.50658E-02
4.50658E-02
4.55484E-02
4.55484E-02
4.55484E-02
4,55484E-02
4.55484E-02
4.50709E-02
4.50709E-02
4.50709E-02
4.50709€-02
4.50709E-02
4.36313E-02
4.36313E-02
4.36313€E-02
4.36313E-02
4.36313E-02
4.12594€E-02
4.12594E-02
4.12594€E-02
4.12594E-02
4.12594E-02
3.80165E-02
3.80165E-02
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7.61615E
1.44755E
1.85419E
3.05194E
1.68024E
7.48857E
1.45231E
1.82368E
2.88369E
1.65619E
7.20108E
1.43403E
1.75453E
2.61622E
1.60343E
6.TH1ULE
1.39048E
1.6U4391E
2.23245E
1.51984E
6.0999UE
1.31910E
1.48969E
1.34595E
0.
0.
0.
0.
8.31853E
0.
0.
0.
0.
5.14319E
0.
0.
0.
0.

2.50305E
4.37205E
6.08235E
8.62890E
4.95371E
2.4601LE
4.38551E
5.97988E
8. 15376E
L4.88086E
2.36403E
4.32914E
5.7T4918E
T.39734E
4.722TUE
2.21041E
L4.19620E
5.38023E
6.31062E
4.4730L4E
1.99562E
3.97893E
4.86495E
3.80028E
0.

0.

0.

0.
2.34339E
0.

0.

0.

0.
1.44581E
0.
0.
0.
0.

oy

(13

1.96961E
3.43964E
L4L.78519E
6.15874E
3.53130E
1.75498E
3.12738E
4.26U490E
5.22285E
3.12063E
1.51299E
2.T689TE
3.67857E
4.201T1E
2.6TU52E
1.25362E
2.3TT35E
3.05050E
3.13378E
2.20950E
9.87989E
1.96630E
2.4077T7E
1.58682E
0.
0.

T.55T54E

3.56387E

03

03

2.24227E
3.91507E
5.44865E
T.07u86E
4.05839E
2.01650E
3.59273€
4.90148E
6.07652E
3.63281E
1.76082E
3.22201E
4.28213E
4.97683E
3.17059E
1.48555E
2.81698E
3.61578E
3.80856E
2.68922E
1.20174E
2.39211E
2.929uL4E
1.99598E
0.

9.95162E

4.8928SE

03

03

9.7T1629E
9.TIBUTE
9.T14L5E
9.72980E
9.72635E
9.7278TE
9.73033E
9.T25T9E
9.59225E
9.58851E
9.59015E
9.59282E
9.58790E
9.29633E
9.29250E
9.29419E
9.29692E
9.29188E
8.83350E
8.8299L4E
8.83151E
8.83405E
B8.82936E
T.99392E
0.

0.

0.

0.

6.68T63E

5.51968E

oy
ou
oy
ou
oy
ou
ou
oy
ou
on
ou
ou
ou
ou
oy
oy
oy

oy
oy
oy
oy
oy
oy

oy

oy

1.10638E 05
1.10638E 05
1.10638E 05
1.11813E 05
1.11813E 05
1.11813E 05
1.11813E 05
1.11813E 05
1.11672E 05
1.11672E 05
1.11672E 05
1.11672E 05
1.11672E 05
1.10240E 05
1.10240E 05
1.10240E 05
1.10240E 05
1.10240E 05
1.07601E 05
1.07601E 0S5
1.07601E 05
1.07601E 05
1.07601E 05
1.01196E 05
1.01196E 05
1.01196E 05
1.01196E 05
1.01196E 05
B.85621E 04
8.85621E 04
8.85621E 04
8.85621E 04
8.85621E 04
T.61834E 04
T.61834E Ou
T.61834E 04
T.61834E 04
T.61834E Ok

3.80165E-02
3.80165E-02
3.80165E-02
3.39957E-02
3.39957E-02
3.39957E-02
3.39957E-02
3.39957E-02
2.93257€-02
2.93257€-02
2.93257E-02
2.93257E-02
2.93257E-02
2.41830E-02
2.41830E-02
2.141830E-02
2.41830E-02
2.41830€E-02
1.88194E-02
1.88194E-02
1.88194E-02
1.88194E-02
1.88194E-02
1.256L8E-02
1.25648E-02
1.25648E-02
1.25648E-02
1.25648E-02
6.816996-03
6.81699E-03
6.81699E-03
6.81699E-03
6.81699E-03
3.77388E-03
3.773886-03
3.77388E-03
3.773886-03
3.773886-03

82
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3.18168E
0.
0.
0.
0.
1.96961E
0.
0.
0.
0.
1.22030E

2.91991E
0o
0.
0.
0.
1.81695E
0.
0.
0.
0.
1.13201E

03

03

03

02

02

02

02

02

8.92639E
5.51563E
3.41130E

2.11201E
0.
0.
0.
0.
1.30908E
0.
0.
0.
0.
8.12384E

5.04786E
0.
0.
0.

0.
3. 14056E

03

03

03

03

03

02

02

1.66546E
0.
0.
0.
0.
T-T1937E
0.
0.
0.
0.
3.55144E
0.
0.
0o
0.
1.62300E

3.33101E
0.
0.
0.
0.
1.49780E
0.
0.
0.
0o
6.T06T6E

03

02

02

02

01

01

00

2.37960E
0.
0.
0.
0.
1. 14719E
0.
0.
0.
0.
5.49053E
0.
0.
0.
0.
2.61169E
0.
0.

0.
1.23574E

1.27517E

03

03

02

02

02

0V

01

01

L.49891E

3.62450E

2.88872E

2.27938E

0.
1.78198E
0.
0.
0.
0.
1.38120E
0.
0.

0.
1.06213E

8. 10891E

oL

ou

oy

oy

oy

oy

ou

03

6.46123E
6.46123E
6.46123E
6.46123E
6.46123E
S5.41406E
S.41406E
S.uT406E
5.41406E
S.UI406E
4.48893E
4.48893E
4.48893E
4.48893E
4.48893E
3.68696E
3.68696E
3.68696E
3.68696E
3.68696E
3.00250E
3.00250E
3.00250E
3.00250E
3.00250E
2.42597E
2.42597€
2.u2597E
2.42597E
2.42597E
1.94585E
1.94585E
1.94585E
1.94585E
1.94585E
1.54989E

ou
ou

ou
ou
oy
oy
ou
oL
oy
o4
oy
oy
oy
oy
on
ou
oy
oy

oy
ou
o
oy
oy
oy
ou
oy

oy
oy
oy
oy

oy
oy

2.09548E-03
2.09548E-03
2.09548E-03
2.09548€E-03
2.09548E-03
1o 15844E-03
1. 15844E-03
1. 15844E-03
1. 158L44E-03
V. 15844E-03
6035564E-0L
6.35564E-04
6.3556UE-0u
6035564E-0u
6.35564E-04
3.45583E-0L
3.45583E-04
3.45583E-04
3.45583E-04
3.45583E-04
1.86150E-04
1.86150E-04
1.86150E-04
1.86150E-04
1.86150E-04
9.93386E-05
9.93386E-05
9.93386E-05
9.93386E-05
9.93386E-05
5.25377E-05
5.25377E-05
5.2537T7E-05
5.25377E-05
5.2537TE-05
2.75544E-05
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0.
0.
0.
0.
T.06096E 01
0.
0.

0.
4.40826E 01

1.95626E 02
0.
0.
0.
0.
1.21963E 02

0.
4.72950E 01
0.
0.
0.
0.

992u42E 00

33136 00

91160E-01

62214E-01

93382 00

74830€E 00

26417E 00

Tu4323e-01

0.
4,64221E 03
0.
0.
0.

0.
3.49157E 03
0.
0.
0.
0.
2.62641E 03
0.
0.
0.
0.
0.
0.
0.

1.54989E 04
1.54989E O
1.54989E 04
1.54989E 04
1.22602E 04
1.22602E 04
1.22602E OL
1.22602E 04
1.22602E 04
9.62740E 03
9.62T40E 03
9.62TH0E 03
9.62T40E 03
9.62T40E 03
T.u9370E 03
T-49370E 03
T.49370E 03
T.49370E 03
T.49370E 03
5.76053E 03
5.76053E 03
S5.76053E 03
5.76053E 03
5.76053E 03
T.23213€ 03
7.23213€ 03
T.23213e 03
7.23213€E 03
T.23213€ 03
5.32480E 03
5.32480E 03
5.32480E 03
5.32480E 03
5.32480E 03
3.81677E 03
3.81677E 03
3.81677E 03
3.81677E 03

2.755u4E-05
2.7554UE-05
2.75544E-05
2.75544E-05
1.43444E-05
1.43444E=-05
1.43444E-05
1.43444E-05
1.43444E-05
T.42295E-06
T.42295€-06
T.42295E-06
T.42295E-06
T.42295E-06
3.827T1E-06
3.82771E-06
3.8277T1E-06
3.82771E-06
3.827T1E-06
1.97554E-06
1.97554E-06
1.97554E-06
1.9755uUE-06
1.97554E-06
1.T1S37E-06
1.71537E-06
1.71537E-06
1.71537€E-06
1. 71537E-06
8.91302E-07
8.91302E-07
8.91302E-07
8.91302E-07
8,91302E-07
4.38187E-07
4,38187E-07
4,38187E-07
4,38187E-07

0¢



Ly
45
45
45
45
45
46
46
46
46

47
u7
L7
47
L7

NEUN-NFUN=NFWN=U

3.8167T7E
2.5T7818E
2.57818E
2.57818E
2.57818E
2.5T7818E
1.50300E
1.50300E
1.50300E
1.50300E
1.50300E
4.9TOLYE
4.9TO4LE
4.9T0LLE
4.9TOLLE
4.9TO4LE

4.38187€-07
1.92505E-07
1.92505€E-07
1.92505E-07
1.92505E-07
1.92505€6-07
6.58319E-08
6.58319E-08
6.58319€E-08
6.58319E-08
6.58319E-08
1.226T4HE-08
1.22674E-08
1.226TUE-08
1.226TUE-08
1.226T4E-08
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1188/RE

PROBLEM NUMBER 36.00023

1500 LITER, PU-C OXIDE.

REGIONAL TOTALS.

NWWWWRNNNNN = o ot

NN - WN -

WN -

N WD(N,K) WP (N, K)
1 1.01253E 00 1.13807E
2 9.90357E-01 1. 11505E
3 1.00533E 00 1.13067E
L 9.88935E-01 1.11331E
S 1.00497E 00 1.13043E
1 3.03083E-01! 3.96TUH6E~
2 0. 0.

s C. 0.

4 0. 0.

S 0. 0.

1 0. 0.

2 0. 0.

3 0. 0.

4 0. 0.

5 0. 0.

WD(1,K)/WP(2,K)

9.08051E-01
0.00000F-uC

0.

D(1,K)

1.07991E 02
6.13598E 00
0.

BEFF(1,K)

6.30198E-05
3.58075E-06
0.

REF NOS 154/522,553,554,36.0008.

WD(2,K)/WP12,K}

FIS(N,K)

00 7.9u4U4E-02
00 4.23614E-01
00 1.94141E-02
00 3.64539E-01
00 4.72688E-02
01 6.57201E-02

0.
0.
0.
0.
0.
0.
0.
0.
0.

8.88169E-01

0.
0.

Ci2,K)

1.55646E 03
6.46985E 01
0.

BEFF(2,K)

9.08298E-04%
3.77559E-05
0.

Di(3,K)

1.25040€ 03
T.6LB93E 01
0.

BEFF(3,K)

T7.29692E-04
4.46365E-05
0.

WP{1,KY/WP(2,K)

1.02064E 00
0.00000E-40

0.

Di4,K)

2.72609€E 03
1.83237e 02
0.

BEFF (4,K)

1.59085€E-03
1.06931E-04
0.

FIS(K)

9.34280E-01
6.57201E-02

0.

D(5,K)

1.28315E 03
1.06267E 02
0.

BEFF(54K)

T.48801E-04
6.20137€E-05
0.

D(6,K)

2.6T192E 02
3.54323€ 01
0.

BEFF (6,K)

1.55924E-0u
2.0677T1E-05
0.

D(K)

T7.19128E 03
4.T72260E 02
0.

BEFF(K)

4.19659€E-03
2.75595E-04
0.

Z¢



1188/RE
PROBLEM NUMBER 36.00023

1500 LITER, PU-C OXIDE. REF NCS 154/522,553,554,36.0008.

REACTOR TOTALS

D= 7.66354E 03 , P= 1.70594E 06 , D+P= 1.71360E 06

BEFF({1) BEFF(2) BEFF{3) BEFF{4)

6.66006E-05 9.46053E-04 T.T4329E-04 1.69778E-03

(i TOT FISS FISS(1) FISSi2)

3.95176E-07 5.36603E 05 1.45164E-01 L4.23614E-01

DCNF= 1.71465E 06

BEFF(5)

8.10814E-0OU

FISS(3)

1.94141E-02

BEFF(6)

1.76601E-04

FISS(4)

3.64539E-01

BEFF

4.47218E-03

FISS(5)

4.72688E-02

€¢
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B. Sample Problem No. 2

In Sample Problem No. 2 calculations were made for an 800-liter,
spherical reactor with Plutonium-A Metal fuel. The specifications for the
RE-122 real and adjoint composition problems were as follows:

Standard Initial
Region Divisions Configuration Outerbound Source
1 20 0,123 517159 1.00
2 15 - 102.59 0.02
3 6 - 132.59 =

VOLUME FRACTIONS

Region Pu®? Pu?? Pu?*! Pu® ok O Na Fe
IF 0.25 - = - - - 0.5 0.25
1D - - - - 0.25 - 0.5 0.25
2 - - = - 0.6 - 0.2 0.2
3 - = = = - - 0.4 0.6

The comments mentioned in Sample Problem No. 1 at this point also

apply here with a new value C = 0.92278. Both of these problems were run
in connection with Ref. 1. They were also studied, but with looser conver-
gence and criticality criteria, in Ref. 5.

To exemplify the use of the input options on card 1003, we shall
assume that the real solution precedes the adjoint solution on a single
tape and that Sample Problem No. 1 has just been completed. We shall
define materials 1 and 2 as U?® and Pu®?, respectively. Then the card
input data need consist only of that given below.



704 INPUT DATA

FORM II
PROBLEM Sample Prob. No. 2 ORIGINATOR L. C. Kvitek DATA I.D. 36 DATE 8/7/61 PAGE 1 OF 1
1 2 3 4 5 6 7 8

123456789

0123456789
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TOIT 1 DSV | TN ) TN 0 TS NN 0T I 0 1 O 1005 O I S P 1
v M 28 5TelS9 ) N N B B J 50 | O A O O T O O | , 4,001,
a2 260 21026059, 0 L P b P e b fr g e 14100002y
PRE ST RTINS T T VO VA VL O 1S I _LL_I,J_L_‘ Lo o e e v e | 141000430
41.063(8 E-02 0.028(8 , [0l vy b bl U0 O R ) S ) L 151740:1
1L 36 210 =100 3 0 i T ey | S O 8 ey | S o o TG e O
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e L S e =S 2 ERRNE () S8 SR e ] (I R W e SR ] JESI a1 e S P 5 N O O
e I R W O O TR [ T S P S e B EATEA b )| O ) G Y0 ) T e
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1188/RE

PROBLEM NUMBER 36.00028

800 LITER,

PU-A METAL.

REF NOS 154/501,5694570,36.00013.

RESULTS OF PCINTWISE SUMMING OVER ENERGY GROUPS.

OOV OO NNCONUVNEEWWNNN = -

10

- et Nt N et Nt N s N et NIt N s N = N) s N =t

ATT4N,L)

1.15507€-01
5.21028E-01
1.15230E-01
5.19787E-01
1.14461E-01
5.16348E-01
1.13129€E-01
5.10389€-01
1.11251E-01
5.01296E-01
1.08845E-01
4.91262E-01
1.05932E-01
4.78293E-01
1.02536E-01
4.63213E-01
9.86825E-02
4.46161E-01
9.43982E-02
4.27294E-01
8.97T112E-02
4.06786E-01
8.46492E-02

AU2,N,L)

3.27102E-01
1.54334E 00
3.26317E-01
1.53967E 00
3.24141E-01
1.52948E 00
3.20370E-01
1.51182E 00
3.15051E-01
1.48695E 00
3.08240E-01
1.45515€ 00
2.99994E-01
1.41672E 00
2.90380E-01
1.37203E 00
2.79470E-01
1.32150€E 00
2.67342E-01
1.26558E 00
2.54074E-01
1.20479E 00
2.39745E-01

A{3,N,L)

5.20713E-01
2.4546TE 00
S.18211E-01
2.44292E 00
5.11308E-01
2.41049E 00
4.99452E-01
2.35482E 00
4.82977E-01
2.27TT49E 00
4.62290€E-01
2.180u4E 00
4.37869E-01
2.06597E 00
4.10259€E-01
1.93670E 00
3.80056E-01
1.79548E 00
3.47891E-01
1.64538E 00
3. 144 14E-01
1.48952E 00
2.80273E-01

Al4,N,L)

6.027T42E-01
2.84388E 00
5.99862E-01
2.8303%E 00
5.91917E-01
2.79299€ 00
5.78272E-01
2.7288B6E 00
5.59313E-01
2.63980E 00
5.35509E-01
2.52805E 00
5.07413E-01
2.39625E 00
4.75653E-01
2.2uT44E 00
4.40918E-01
2.08u92E 00
4.03937E-01
1.91222E 00
3.65u58E-01
1.73297E 00
3.26228E-01

A{S5,N,L)

1.59190E
1.59049E
1.58806E
1.58665E
1.57742E
1.57602E
1.55899E
1.55760E
1.53301€
1.53164E
1.4997TE
1.49843E
1.45959E
1.45828E
1.41284E
1.41156E
1.35992E
1.35867E
1.30130E
1.30009€E
1.23T49E
1.23633E
1. 16904E

St1,L)

1.8U267E

1.8U26TE

1.83828E

1.83828E

1.82611E

1.82611E
1.80502E
1.80502E
1.77531E
1.77531E
1.73731E
1.73731E
1.69141E
1.69141E
1.63804E
1.63804E
1.57769E
1.57769E
1.51094E
1.51094E
1.43839E
1.43839E
1.36073E

00
00
00
00
00
00

s(2,L)

5.u6675E-07
5.u66TSE-07
5.4u079€-07
5.44079E-07
5.36918BE-07
5.36918E-07
5.24621E-07
5.24621E-07
5.07540E-07
5.07540E-07
4.86104E-07
4.86104E-07
4.60817E-07
4.60817E-07
4.32255E-07
4.32255€E-07
4.01046E-07
4.01046E-07
3.67860E-07
3.67860E-07
3.33383E-07
3.33383E-07
2.98300E-07

9¢



NN eI NN aN=RNaRN=N=aNaN=N=N=RN =N =N=N=N=N=N

3.84822E-01
T.92378E-02
3.61604E-01
7.34988E-02
3.37344E-01
6.T4468E-02
3.12265E-01
6.10869E-02
2.8659TE-01
S5.44088E-02
2.6057T7E-01
4.73819E-02
2.34446E-01
3.99u468E-02
2.08u43E-01
3.20049E-02
1.82805€E-01
2.34049E-02
1.57756E-01
6.33635E-02
0.
3.57708E-02
0.
2.02819E-02
0.
1.15479E-02
0.
6.60162E-03
0.
3.788T6E-03
0.
2.18270E-03
0.
1.26211E-03

0.
7.32438E-04

0.
4.26549E-0u

1.13968E 00
2.24428E-01
1.07085E 00
2.08184E-01
9.98905E-01
1.91054E-01
9.24514E-01
1.73050€-01
8.u8348E-01
1.54142E-01
7.71102E-01
1.34240E-01
6.93476E-01
1.13169€E-01
6.16169E-01
9.06403E-02
5.39860E-01
6.62087E-02
4.65193E-01
1.792u45€-01
0.

1.00930€E-01
0.

5.70913E-02
0.

3.24348E-02
0.

1.85042E-02
0.
1.05995E-02

0.
6.09534E-03

0.
3.51855E-03
0.
2.03861E-03
0.
1.18540E-03

1.33107E 00
2.46095€E-01
1.17308E 00
2.12473€E-01
1.01845E 00
1.799u45E-01
8.698u45E-01
1.48989E-01
T7.29590E-01
1.20010E-01
5.99654E-01
9.33406E-02
4.81587E-01
6.92436E-02
3.76494E-01
4.79269E-02
2.85024E-01
2.95658E-02
2.07380E-01
8.00428E-02
0.

3.40897E-02

0.
1.44666E-02
0.
6.11839€-03
0.
2.5T954E-03

?:oeuuse—o3
3:5h723E—0h
?:902“1E-0k
$:9b337E—05
g:3l|lZE-05

1.55080E 00
2.8697T1E-01
1.36927€ 00
2.4836TE-01
1.19171E 00
2.11032€e-01
1.02119E 00
1.75510E-01
8.60409E-01
1.42254E-01
T-.11630E-01
1.11622E-01
5.76634E-01
8.38767E-02
L4.56680E-01
5.91805€E-02
3.52483E-01
3.76036E-02
2.64208E-01
1.01803E-01
0.

4.55260E-02

0.
2.02012E-02
0.
8.91407E-03

0.
3.91739E-03
0.
1.7T1624E-03

0.
T.50124E-04
0

3.27255E-04
0.

1.42561E-04
0.
6.20283E-05

1.16792E
1.09654E
1.0954TE
1.02060E
1.01957E

9.41857E-

00
01

9.40867TE-01

8.6096 1E-
8.60012E-
T7.78568E-
T.TT658E-
6.95325E—
6.94453E~
6.1185%9E-
6.11024E-
5.28T59E-
5.27960E-
4.46555€E-
4. 45T9UE-
4.46555E~

0.

3.37756E-

0
0.

1.88637E-
0.
1.39403E~
0.
1.02310E-

0.

T-46017E-
0.
5.40681E-

0.

3.89645E-

0.

2.53394E-

01
01
01
01
01
01
01
01
01
01
01
01
01

01
01
01
01
01
02
02
02

2.79325€E-02

1.36073E 00
1.27868E 00
1.27868E 00
1.19302€E 00
1.19302E 00
1.10457E 00
1.1045T7E 00
1.01422E 00
1.01422E 00
9.2287UE-01
9.22874E-01
8.31513E-01
8.31513e-01
T.41162E-01
T.41162E-01
6.52916E-01
6.52916E-01
5.67955€E-01
5.67955E-01
5.67955E-01
5.6T7T955€E-01
4.51066E-01
4.51066E-0)
3.53840E-01
3.53840E-01
2.74831E-01
2.74831E-01
2.11703€E-01
2.11703€-01
1.61918E-01
1.61918E-01
1.23065€E-01
1.23065E-01
9.3008%E-02
9.30084E-02
6.9930SE-02
6.99305E-02
5.23268E-02

2.98300E-07
2.63275€e-07
2.63275€E-07
2.28933e-07
2.28933E-07
1.95838E-07
1.95838E-07
1.644B1E-07
1.6L44B1E-OT
1.35265E-07
1.35265€E-07
1.08496E-07
1.08496E-07
8.43797E-08
8.43T797E-08
6.30275€-08
6.30275E-08
4.44821E-08
4.44821E-08
4.44821E-08
4.44821E-08
2.42893E-08
2.42893E-08
1.30665E-08
1.30665E-08
6.92179E-09
6.92179€E-09
3.61408E-09
3.61408E-09
1.86226E-09
1.86226E-09
9.48166E-10
9.u48166E-10
4.T7S69E-10
4.7T569E-10
2.38208E-10
2.38208E-10
1.17781E-10

Le



Nt Nt Nt Nt Nt Nt N POt N = N e N N e O = N

0.
2.U9254E-0L
0.
1.46122E-04
0.
8.5913LE-05

0.
5.06282E-05
C.
2.98580E-05
0.
1.75595E-05
0.

0.
6.91672E-04
0.

L4.04911E-04

g:37738£—0h
?:39893E=0k
g:23532E=05
3:828255=05

0.
1.37832E-05

0.
5.73154E-06
0.
2.38181E-06
0.
9.89570E-07

0.
4.11212E-07

0.
1.70878E-07
0.
0.
0.

0.

2.69585€E-05
0.
1.17020E-05

0.
5.06992E-06
0.
2.18860E-06

0.
9.37376E-07
0.
3.94314E-07
0.
0.

0.

1.99273€-02
0.
1.41550E-02

0.
1.00186E-02
0.
7.07374E-03
0.
4.99327E-03

0.
3.53912E-03
0.
0.
0.
0.
0.
0.
0.

5.23268E-02
3.89759E-02
3.89759€E-02
2.89001E-02
2.89001E-02
2.13256€E-02
2.13256E-02
1.56u448E-02
1.56448E-02
1.13824E-02
1.13824E-02
8.16681E-03
8.16681E-03
8.16681E-03
8.16681E-03
5.52154E-03
5.52154E-03
3.68131E-03
3.68131E-03
2.36851E-03
2.36851E-03
1.39731E-03
1.39731€E-03
6.38987E-0U4
6.3898TE-0U4
0.
0.

1.17781E-10
5.77841E-11
S.7T8LI1E-11
2.81586E-11
2.81586E-11
1.36469E-11
1.36L69E-11
6.58988E-12
6.58988E-12
3.18023E-12
3.18023€-12
1.54221E-12
1.54221E-12
1.54221€E-12
1.54221E-12
T.35154E-13
T.35154E-13
3.37735E-13
3.37735€E-13
1.43219€E-13
1.43219E-13
5.06613E-14
5.06613E-14
1.06928E-14
1.06928E-14
0.
0.

8¢



1188/RE

PROBLEM NUMBER 36.00028

800 LITER,

PU-A METAL.

REF NOS 154/501,569,570,36.00013.

RESULTS OF POINTWISE TRAPEZOIDAL INTEGRATION FROM L TO L+1.

p——
- OOV OVDDN~NCOCUNFFWUWNN = =

-
-

P
WNN

- N N N et Nt N N e N et N N = N = N

B(1,N,L)

1.72860E
T.79752E
8.59691E
3.87812E
2.21421E
9.98926E
4.19764E
1.89399E
6.75231E
3.04730E
9.80291E
4.42542E
1.32580E
5.98795E
1.70115E
T.6884TE
2.094u48E
9.UT56LE
2.49283E
1. 12944E
2.88B231E
1.30875E
3.24822E
1.47965E
3.57506E

01
01
01
02
02
02

03
02
03
02
03
03
03
03
03
03
03
03
o4
03
oy
03
oy
03

B(24N,L)

4.89521E
2.30971E
2.43U455E
1. 14874E
6.2T0K41E
2.95892E
1.18873E
5.61017E
1.91220E
9.02632E
2.TT612E
1.31083E
3.75460E
1.7T7363E
4.81765E
2.27T729E
5.93166E
2.80658E
T7.05996E
3.34518E
B.16324E
3.8T7607E
9.19987E
4.38196E
1.01260E

01
02
02

02
03

03
03

03
oy
03
ou
03

03
oy

ou
03

03
oy
ou

B{3,N,L)

T.77388E
3.664TI1E
3.8u4552E
1.81290E
9.81135E
4.62572E
1.83357E
8.6U5T6E
2.89300E
1.36439E
4.098u6E
1.93347E
5.38039E
2.53933E
6.66u55E
3.14T43E
T.8T614E
3.72314E
8.9u391E
4.23380E
9.80406E
4.65059E
1.04036E
4.95019E
1.07028E

01
02
02
03
02
03

03
03
ou
03

03
oy

oy
03
oy

oy
03
ou
oy

ou

B(L,NyL)

8.99876E
4.2u4590E
4.45170E
2.10054E
1. 13592E
5.36025E
2.12321E
1.00204E
3.35081E
1.58171E
4.Tu862E
2.24220E
6.23665E
2.94611E
T.T2957E
3.65372E
9. 14 1L9E
4.32526E
1.03907E
4.92324E
1.14040E
5.4 1465E
1.21207E
5.77285E
1.24958E

Bi{5,N,L)

2.38231E
2.38020E
1. 184TTE
1. 18372E
3.05137E
3.04866E
5.78439E
5.TT924E
9.30423E
9.29592E
1.35072E
1.34951E
1.82678E
1.82513€
2.34417E
2.34203E
2.88686E
2.88421E
3.43763E
3.43442E
3.97841E
3.97U6LE
4.49075E
L.4864U0E
4.95621E

T(1,L)

2.75T6TE
2.75T6TE
1.37153E
1.37153€E
3.53276E
3.53276E
6.69812E
6.69812E
1.0T766E
1.07766E
1.56500E
1.56500E
2.11751E
2.11751E
2.71B79E
2.7T1879E
3.35068E
3.35068E
3.99374E
3.99374E
4.62773E
4.62773E
5.23214E
5.23214E
5.7867TE

T(24L)

8.16194E-05
B.16194E-05
4.03800E-04
4.03800E-04
1.03048E-03
1.03048E-03
1.92651E-03
1.92651E-03
3.04127E-03
3.04127E-03
4.31170E-03
4.31170E-03
5.66601E-03
5.66601E-03
T.02776E-03
7.02T776E-03
8.32031€E-03
8.32031E-03
9.47110E-03
9.4T7110E-03
1.04158E-02
1.04158€E-02
1.11019€-02
1.11019E-02
1. 14913E-02

6¢



e IO (X0 TS et 13 e 03 o NS w13 NS e N3 e 3 00 D N | N3 D N ()

1.63638E
3.8u46U48E
1.77339E
L4.0LL99E
1.88550E
4.15136E
1.96806E
4.14368E
2.01712E
3.99578E
2.02954E
3.6T482E
2.00310E
3.13765E
1.93660E
6.43659E
0.
4.02124E

0.
2.51113E
0.
1.56783E
0.
9.78938E

0.
6.11399E
0.
3.82022E
0.
2.388LLE
0.
1.49438E
0.
9.357TLE

0.
5.86492E

4.84570E
1.0895L4E
5.25078E
1. 14585E
5.58176E
1.17606E
5.82LTLHE
1. 17395E
5.96780E
1.13204E
6.00135E
1.04092E
5.91846E
8.88151E
5.71502E
1.81901E
0.

1.13359E
0.

7.06260E
0.

4.40014E

0.
2.TH192E
0.
1.70927E
0.
1.06613E
0.
6. 65uL3E
0.
4.15689E

0.
2.59909E
0.
1.62661E

03
03
03
03
03
02
02
02

02

5.11609E
1.06775E
5.13959E
1.03197E
5.02017E
9.63T6TE
4. T654U8E
8.65550E
4.39075E
T.4122LE
3.91780E
5.96103E
3.3734u8E
4.36959E
2.T78BTQLE
T.36299E
0.

3.46166E
0.

1.61406E

0.
T.468B65E
0.
3.43181E
0.
1.56685E

0.
T.11235E
0.
3.21156E
0.
1.44333E
0.
6.45919E

0.
2.87985E

ou
ok
oy
oy
ou
03
o4
03
ou
03

03
ou
03
ou
03
03
03
02
02
02
o1
o1
01
oc

00

5.97915E
1.25016E
6.023BLE
1.21289E
5.90672E
1.13871E
5.63706E
1.03023E
5.23285E
8.91606E
L.T1961E
T.28170E
4.12854E
5.4613L4E
3.49427E
9.514T6E
0.

4.69014E

0.
2.28483E
0.
1. 10266E
0.
5.28060E
0.
2.51255E
0.
1.18891E

0.
5.59883E

0.
2.62548E
0.
1.226L48E
0.
5.70875E

02
02
02
01
01
01

00

4.95127E
5.356TTE
5.35125E
5.67532E
5.66921E
5.89598E
5.88929E
6.00u4U9E
5.99721E
5.988u42E
5.98058E
5.83740E
5.82901E
5.5u4307E
5.53418E
5. 12896E
0.

L4.2686TE

0.
3.50810E

0.
2.8u4921E
0.
2.28871E
0.
1.81967E

0.
1.43296E
0.
1.118%0E

0.
8.656TUE
0.
6.64923E
0.
5.0T141E

oL
oy
ou
ou
ou
ou
ou
ou
oL
ou
on
ou
oL
oy
ou
oy

oy
oy
oy
ou
oy
oy
oy
03
03
03

5.78677TE 04
6.27231E 04
6.27231E 0Ob
6.6T103E Ok
6.6T103E O
6.96TUS5E 0N
6.96TL5E 04
T.14910E OL
T-14910E 04
7.20731E O
7.20731E Ou
7.13824E 04
T.13824E 04
6.94390E 04
6.94390E Ou
6.67201E 04
6.67T201E O4
5.81838E 04
5.81838E Ou
4.99415E 04
4.99415SE Ok
L4.22963E 04
4.22963E 04
3.54075E Ou
3.54075E 04
2.93369E Ou
2.93369E 04
2.40828E Ou
2.40828E 04
1.96031E Ou
1.96031E Ou
1.58326E 04
1.58326E 04
1.26942E O4
1.269u42E 04
1.01070E 04

1.14913E-02
1.15622E-02
1.15622E-02
1.13099€-02
1.13099E-02
1.07464E-02
1.0746LE-02
9.89836E-03
9.89836E-03
8.80u95E-03
8.80L495E-03
7.51448E-03
T.51448E-03
6.08242E-03
6.08242E-03
4.46168E-03
4.46168E-03
2.6T6T6E-03
2.6T6T6E-03
1.57450E-03
1.57450E-03
9.08454E-04
9.08L54E-0u
S.14875E-04
S. 14B875E-04
2.87088E-04
2.87088E-04
1.57720E-04
1.57720E-04
8.54900E-05
8.5u4900E-05
4.57763E-05
4.57763E-05
2.42423E-05
2.42423E-05
1.27122€-05

(04



Nt Nt Nt Nt N et N et N et N = N =t N = N

0.
3.67884E 01
0.
2.30882E 01
0.
1.44855E 01
0.
9.06560E 00

0.
1.01887E
0.
6.38533E
0.
3.99977E

2.49748E
0.

02

01
01

0.
1.27986E 00
0.
5.67273E-01
0.
2.50902E-01
0.
1.10777E-01
0.
0.
0.

0.
2.64T724E 00
0.
1.22195€E 00

0.
5.60132E-01
0.
2.53472E-01

0.
3.8u4376E 03
0.
2.89811E 03
0.
2.17T49E 03
0.
1.63562E 03
0.
0.
0.
0.
0.
0.

1.01070E
T.99151E
T.99151E
6.2T225E
6.27225E
4.87925E
4.87925E
3.74815E
3.T4BI15E
4.70826E
4.70826E
3.4T402E
3.47T402E
2.49494E
2.49494E
1.68859¢
1.68859E
9.86505E
7.86505E
3.26795E
3.2679SE

1.27122E-05
6.60901E-06
6.60901E-06
3.41206E-06
3.41206E-06
1.75344E-06
1.T5344E-06
9.00506E-07
9.00506E-07
T« TT267E-07
T.TT267E-07
4.01846E-07
L4.01846E-07
1.96716E-07
1.96T16E-07
8.61333E-08
8.61333E-08
2.93872E-08
2.93872E-08
5.u6856E-09
S.46856E-09
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1188/RE

PROBLEM NUMBER 36.00028

800 LITER, PU-A METAL.

REGIONAL TOTALS.

N WN - WWNN = —

w

WA -

REF NOS 154/501,569,570,36.00013.

N WD(N,K) WP (N,K) FIS(N,K)

1 9.60418E-01 1.12906E 00 1.61359€-01

2 9.37Tu462E-01 1. 10480E 00 T.79460E-01

1 2.86371E-01 3.85475-01 5.91803E-02

2 0. 0. 0.

1 0. C. 0.

2 0. 0. 0.

WD(1,K)/WP(2,K) WD(2,K)/WP(2,K) WP(1,K)/WP(2,K)
8.69317E-01 8.48539€E-01 1.02197E 00
0. 0. 0.
0. 0. 0.

D(1,K) D(2,K) D(3,K) D(4,K)

T7.12515€ 01 6.66204E 02 6.01613E 02

2.81819E 00 2.97153E 01 3.51307 01
C. Q. 3.
BEFF(1,K) BEFF(2,K) BEFF(3,K)

7.87265E-05 7
3.11385E-06 3
0. 0

<36096E-04 6.64T29E-04
.28328E-05 3.88163E-05
. 0.

1.20371E 03
8.41589E 01

9.

BEFF {4,K)

1.32999€E-03
9.29881E-05
0.

FIS(K)

9.40820E-01
5.91803E-02
0.

D(5,K)

5.61209E 02
4.88072E 01

9.

BEFF{5,K)

6.20086E-04
5.39276E-03
0.

D(64+K)

2.07978E 02
1.62737E 01

.

BEFF(6,K)

2.29797E-04
1.79810E-05
0.

D(K)

3.31196E 03
2.16904E 02

9.

BEFF(K)

3.65943E-03
2.39660E-04
0.

(A4



1188/RE

PROBLEM NUMBER 36.00028

800 LITER, PU-A METAL. REF NOS 154/501,569,570,36.00013.

REACTOR TOTALS

D= 3.52887E 03 , P= 9.01521E 05 , D+P= 9.05050E 05

BEFF (1) BEFF(2) BEFF(3) BEFF(4) BEFF(5) BEFF(6)

8. 1B4OKE-05 7.68929€E-04 T.03545E-04 1.42298E-03 6. TUOIHE-Ok 2.4T7T7T7T8E-04
LP TOT FISS FISS(1) FISS(2) FISS(3) FISS(4)

1.66689E-07 2.89507E 05 2.20540E-01 T.T9U60E-01

DCNF= 9.05711E 05

BEFF

3.89909€-03

FISS(5)

1%
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For Main Program

1.
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EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

MNOV——O—OOMOINOITOO 000

N0 O NN NI O UNMNR- M OM O
ZM OO0 —ANINOM OO — (NN O ON-M
w ——r—r——— (NN NN NN

—

MONOMONO—NOWNO M DMOM
—m OO ONAIMMMN I IO OO
w

MO AT F NN =M OMOOOOO
OO IFO—NO—~N—~M~NNOOO OO
O—FVO—IFNM-ONMMIN—O000O0
—HOOO—————NNNNNMNOOOOO

[sl=lolelalelolololalelol=lalololo ol o)

WONO M- NO NN NOMMN NN~
ZNOO NI OM0 O NMM LN OOMM
w = NOUON NN MM NN

=

NIF— 00O FONMNF O F MNPV
m O ~ANRNOMM I FNOONND
w

MOWNOOVN——NMOVINTOOO0O0

[al=lololalslalololololalelelolslal=la]

PN T NNO— OO0~ 3 ——MIN O™ O —0
ZOM~0 O OO NMONOOMN
w —————— NN NN MMM
—

NI —OMOM MM DN O™ O—
=4 O OO OMM T N OON- O
'S
w

MM~ MO0V~ -MNMOMOO0 0000
OO SO~ FONF OO0 0000
OOANNV—MINVO~NNFTO0O0000O
AOO0O0O—r———NNNNAMNOO OO0

[Sfolsl=l={~lalolol=ldlololalalalolal=]=]

MO =M1 OO — O O AN OO N O
Z F0O~MINVOO——MOUNO OMMO
w ———— e NN MMM MMM D
=

© OO N-MAIM-AN—~OWNOoWNoWn
oo ——OONO-MM S N0 OMNN~O @

EFN

IO O OMOO@PM-M~O N T O T O
Z FOO0—MUNVDOO—NUIO OO~
_.r .I.I.I.I.I2222227J333_5
I

OMINO— O 0O 0= Oh- T IO T
zZo ——ONCINMMN T F O N0 O
w

w

STORAGE NOT USED BY PROGRAM

LOCATIONS OF NAMES IN TRANSFER VECTOR

7 08687

DEC

(IOH)I

oo
| st =d

coo
oo

Mo

DEC

STORAGE LOCATIONS FOR VARTABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES

MMM

PPN NN
OO =N M0
WOONMINNM~
QFoIFF o

————— -

N=WOx O J
emZZ W
- < >
o

Lala¥alialopla oY

M~ COOANNN O
LAN=—NOVWN
WOoOMONNN
oxoFIII0

—————————

[N[=ak=]-Hol gl
aDZEIXO
oo -
o

OMMMNO o
3OO
LOV—OVNoMM
O g—m—n

M= NN

MMM 0N
OO0 ONNM
Who-OMONn
D200 FO~

)

XL —N0

(=] gt =
o =
=

O V=
O NN T
O=~P———M N
oo~ FIIN

O ANMMNN

OM0OM MM

oMot IO

o—LITOoLoa
IUHnzx
LD O =
)

w
-4

MDD F
= ONMN—OMNT
LI~ TOOT
OMM-I =T MY

MON CUPICNON

MMo Mmoo
VO CNIO-OUNINT
WOM S OOt~
CaIaMTANICO0

XOWDNUFO
D xQok =
= a0

w e

STORACE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSION,EQUIVALENCE OR COMMON SENTENCES

o

XadM—a
< Zo
= z
S

~ounom

MICUNIO N
oo T
wouoveuaI oy
[T NNV Y

[T 4
= zZe
w =4

51



52

2234 04272

SUM1

04274
04267

O
Mmm
N
NN

RTCY
SUM

2237 04275
2232 04270

RTC1
Sum3
STORAGE LOCATIONS FOR SYMBCOLS NOT APPEARING IN SOURCE. PROGRAM

OMOOOM——MMO—IF-NN—INO S 3
T5w361k1]0655u3322076]5

O OO NWO N0 - F OO~
8‘3‘.432.43009000-IID83U
—0 2 AP = O == OO~

HDDDDDDDDCCCCCCCBSBBBS

52"527075“725036626033
Tzssssoubbbssuu327osu‘h~
C‘b“l316u3222222260°‘26
0‘.‘“0‘102““““&"&3“"“&3

0000000000000000000000

O™ 2 MO O~ MOMOMODNO T M-
C9322382‘622]1009859u85
E596625932222222‘1900“9
[=] —CON NN NN N NN N

VOOV OMNO N
LN——O—NOMNOCOVOONDIWOI>
—OWN I M AN—O ONON = == OO NN~

WoOOOO000VLVVLVLVDDODN

OOMOMNMO NNOMO—IF-MNOMN—O
e MO =M O 00N 3 MO NNM —N
LOOVNNT N O—MNNNNNNNONO—=NN
O N——O~=N—~NI 3 I IFTIIIONIF IS

COoOCOOOOOOCOOO0LOOOOT0O0

FOMOMO S IOIOITOIFOOCO——INN
VOMF FOOMDMNN——OOOMMO T
WO~ 2 00M 0 ONANNNNNNN=O OO e
Qo - — —ONNONNNN— NN SN

DA XY OM IO F—0M
OO N—MNOODOWVLOOS XU N0
=N S 200 N = N I == (D VOV NN N

[MalalalalalalalaSISISISISISIS elsel o[l

=AM N0 O = I N ONNO MOV =R~ O
FMION—~0 M 20N F MM 0T NO =
ONOM FOONN O~ NNNNNNONO~N NN
OCMN—— NN~ (N—F F 3 F 3TN TS

COOOOCOCCOO000OO0000000C

M~MO 0N 0 OO DNONONONANMOMO—
O MM~ ANON FONN~—OONNMSNDOO O
W= AN NO =0 FINNNNNNNO OO r —m——
Qe —— = NN = NN N o

DO 0VOMXDO@MNN LT
NIFIN—— AMN—M— OO VOO JO@mO—WV
M LN 2 MO N = = OO = = = O O NN OO —

WoOOoOOOOOCLLLLLVDWDMT M

ML FM O AP M=M= N O MO o F— LN O~
O PN 2N 3 O T — DN F NN GNP LN
OM FOOO OO OVNNCINNN NSO O =N
ONO———00 —CIN JTIF IO I SN

[Slelelslalalslelelololslalollellolalol ol > =]

MO O O 0™ 00— O FNO~FO
ONOOIMI MO O FVANN——OC0-OMOM WO
WM =0 2 = NN NN N O O —=—0~
a~- [l sl > L2 LISV TQNT QNI [ oV N ] o¥T SN[ oVl

OOM DI > 00N ONG
O —N—MMAMMOO VOO0 TOUMNNF
MO O FTMOIN =N OO NN N N

WWoLOoOO000LLLLLLLVLEEOMOMOO

F122 FLIB (I0H)O (STH) (FIL)

UTINES NOT PUNCHEC FRCM LIBRARY

SUBRO
(RTN)

(I0OH) I ({CSH)

(LEV)



2.

Cc

For Subroutine F122

IBM-704 PROGRAM 1188/RE. SEPTEMBER 1961,
SUBROUTINE F122 (FL, AD,JMA, LN)
DIMENSION FL(100, 20), AD(100, 20), F1(100, 20), F2(100, 20)
READ TAPE 4
READ TAPE 4
READ TAPE 4
READ TAPE 5
READ TAPE 5
READ TAPE 5
LNE=LN+3
DO 3 I=1,JMA
READ TAPE 4, (F1(L,1), L=1, LNE)
3 READ TAPE 5, (F2(L,1), L=1, LNE)
DO 4 1=1,TMA
DO 4 L=1, LN
LE=L+3
FL(L,1)= FI(LE, 1)
4 AD(L,1)=F2(LE, 1)
RETURN
END (1,0,0,0,0)
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EFN

(LEV)

F2

c)202
2)

(LEV)

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IFN LocC EFN IFN LoC EFN IFN Loc EFN IFN Loc EFN
23 00164 3 28 00177 4 33 00241

STORAGE NOT USED BY PROGRAM

DEC ocr DEC ocT
4212 10164 32562 77462

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC ocT DEC ocT DEC ocT DEC ocT
1 00001 (RTN) 0 00000

STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES

DEC ocT DEC ocr DEC ocT DEC ocT
2211 0u2y3 F1 4211 10163

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSION,EQUIVALENCE OR COMMON SENTENCES

DEC ocT DEC ocT DEC ocT DEC ocT
211 00323 LE 210 00322 LNE 209 00321 L 208 00320

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SQURCE PROGRAM

DEC ocT DEC ocT DEC ocT DEC ocT
207 00317 criol 206 00316 A)101 188 00274 ) 201 00311 1
180 00264 6) 183 00267

SUBROUTINES NOT PUNCHED FRCM LIBRARY
(RTN)

IFN Loc
DEC ocT
DEC ocT
DEC ocT
DEC ocT
202 00312

il



3.

For Subroutine FLIB

IBM-To4 PROGRAM 1188/RE. SEPTEMBER 1961.
SUBRQUTINE FLIB(FLyAD»JMA,LN)

DIMENSION FL(100,20),AD(100,20),F1{100,20),F2(100,20)
LNE=LN+3

READ TAPE 3
READ TAPE 3
READ TAPE 3
DO 3 I=1,JMA
3 READ TAPE 3, (F1(L,I),L=1,LNE)
READ TAPE 3
READ TAPE 3
READ TAPE 3
D0 4 I=1,JMA
4 READ TAPE 3, (F2(L,1),L=1,LNE)
DO S I=1,JMA
DO 5 L=1,LN
LE=L+3
FLL,I)=F1(LE,I)
5 AD(L,I)=F2(LE,I)
RETURN
END (1,0,0,0,0)
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EFN

(LEV)

F2

C)201
2)

(LEV)

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IFN Loc
11 00103

DEC ocT
4218 10172

DEC ocT
1 00001

STORAGE LQCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES

DEC ocr
2217 04251

EFN
3

(RTN)

F1

IFN Loc EFN IFN LocC
16 00116 L 24 00175

STORAGE NOT USED By PROGRAM

DEC ocT
32562 77462

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC ocT DEC ocT
0 00000

DEC ocT DEC ocT
4217 101

EFN

y

IFN LOC
29 00210
DEC ocT

DEC ocr

EFN

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSION,EQUIVALENCE OR COMMON SENTENCES

DEC ocT
217 00331

DEC ocT
213 00325
186 00272

(RTN)

LE

DEC ocT DEC ocT
216 00330 LNE 215 00327

L

DEC ocT
214 00326

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

c)iol
6)

DEC ocr DEC ocT
212 0032y A)101 19% 00302
189 00275

SUBROUTINES NOT PUNCHED FROM LIBRARY

9)

DEC ocT
207 00317

1)

5

IFN Loc
34 00247
DEC ocT
DEC ocT
DEC ocT
DEC ocT
208 00320
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