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ABSTRACT 

The reactivities of SSER, the SSER core in SCA-UB, 
SSDR, and SCA.UA vere calculated using current laethods 
and cross section data for couqparison vlth experloent. 
A variety of core loadings end ireflector shim configu­
rations vere used, making a total of tvelve calculations. 
These may be grouped Into six near critical and 
six significantly supercritical configurations. The 
mean error and standard deviation vas -O.U * 1.53$ 
for all calculations, + 0.5I i 1-05$ for the near 
crltleals, and -0.73 - 1-76$ for the supercritical-
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I. Ictroduetioa 

2«ttetivltlea of four reactors vere cftlculsted using current 

crows section data for cooparison with e]Q«xlaent. Ciis type 

of azMOysi* is required periodically to evaluate the effects of refineaetits 

in aetboiitf and revisions in cross section data. In particular, the 

recent library revision made this effort desirable at this tine. 

The four reactors which were analyzed vere S8ER, the water iaaersed 

S3ER core in SCA-^B, S8£B, and SCA-i^A. A variety of core loadings and 

reflector shim conflg-jrations were used to make a total of twelve reactivity 

calciJLations. These may be grov5>ed into six near critical configurations 

and six significantly 6\Q>ercrltlcal configurations. OSie magnitude of 

the experimental uncertainty is least for the near critical configurations, 

probably because they are Independent of errors in the control dzxmi 

__-• t'W—«-l-4 » — .>.._ vss. It Is therefore felt thst these six provide the most 

reliable test of the calculatlonal method. 

II* Summary of Re stilts 

The comparison between calcxilated and experimental reactivities is 

given in Table I. An effective delayed neutron fraction ( /^_**) °' '0075 

was used for the SNAP 8 cores to convert calculated A K/K to dollars. 

For SCA-tA, a -P *f °^ .OO8O was used. References from which *he 

experimental reactivities were obtained are Included in Table I. 

POSUe Tie-C RSV. 8>69 
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fiacre are two values of excess reactivity quoted for the full loaded, 

ruHy •̂..' -iL-'" SSOF— Rese differ by $1.55. One measurement was taken in 

tjae v«=Lli -J*̂  c"-ie otner was taken In the vacuxm vessel. The actual 

differersce ir reactivity between the two was approximately 32^ fron the 

position of -ibe drums at crltlcallty. Tne remaining discrepancy may be 

axtrlbuted to the use of drtaa calibrations to determine excess reactivity 

because the drum calibrations In the two locations were quite different.^ 

A similar problem existed for ihe fully loaded, fully shlioaed S8ES with 

V arlatlons in excels reactivity as high as $1.7^ being quoted. The 

value of $10.99 In Table I Is the accepted value. The face that the 

calculations vmderpredlct the re&ctivlty of these tvo reactors may be in 

part due to these differences in drum calibrations. 

There are varlo'os ways of grouping the data to arrive at an average 

error between calculated and experimental reactivity. Using all the data 

with an average of the two values for the fully loaded S8DR, a mean error 

and standard deviation of -0.11 - 1.53$ is obtained. Removing the water 

flooded and reflected SCA-UB data gives -O.5U - 1.28$, which would be 

more applicable to beryllium reflected reactors. Grouping the six data 

points for tne near critlccil configurations, the mean and standard 

deviation is 0.5I -1.05$. Without the SCA-UB data this changes to 

0.17 - . 7 ^ - Grouping the six supercritical configurations, the mean and 

standard deviation is -0.73 - 1*76$ with the SCA-UB data and -1.25 - 1.36$ 

without. 

PORM 719-P REV. 8-69 
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m . Conclusions and Reeomnendations 

It nay be concluded from these results that the previously used $1 

nonaaliuKtion for bexyllium reflected reactors is no longer applicable vlî h 

the new cross section library. For neeo* critical loadings or reflector . 

configurations, the calculations indicate that no noxmalization is required. 

Fbr supercritical reactivities, a noxaalizatlon of v̂./ $1 nsy still be 

required. It is not clear vhether this is due to the inability of the 

calculations to determine reflector worth or to the use of drun calibzxctions 

to determine excess reactivf.ty. 

It is reccranended that an investigation of reflector vorth be 

continued. Emphasis should be placed on the SCA-UA experiments bepause 

they depend less on drum calibrations. In addition, an attempt should be 

irade to calculate either SSER or S3DR critical drum position in two-

dimensional geonetry. 

It Is also recommended that poison worth (preferably boron splines) 

rather than drum calibrations be used in the future to determine excess 

reactivity. 

IV. Method Used 

The calculations were made using the APC code in the leakage iteration 

(DB2) mode. Leakage terms from the core were spread to the non-core zones. 

Tvo comparisons of this method vere made vlth R,Z DOT calculations and slightly 

higher reactivities vere obtained vlth APC in both instances. Fbr the 

165 element S3D5 core the difference vas 26^ and for the 211 elements 

S8ER core vlth no shims the difference vas U24* These 

FORM 719-P REV. 8-69 
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conparlsons ware made vlth «n old library but this fact should not alter 

the tonclusions that the APC jgethod is reasonably accurate. The differences 

between the tvo calculations vere prlnarlly due to gecaetrieal 

differences and should be independent of the library used. 

All the calculations vere made using S., Po transport theory vl-Ui 

a new 28 group cross section library. The cross sectiraui vere veighted 

over a ZzB reactor spectrum and are based primarily on SKDF/B data. The 

major difference in reactivity betveen the new and old libraries resulted 

from using E1G)F/B cross sections rather than KEDAK cross sections for U235. 

The only other si^pilficant reactivity difference cane from using XSSF/B 

rather than AI zirconium cross sections. The revised spectrum velgbting 

made little difference because all calculatiors vere at room ten9>exature; 

however, some differences woxJjd be expected in temperature coefficients 

calculated with the new library. The cross section sets which were used in 

the calculations are identified In Table H . 

Cell weighting of cross sections was used only in the SCA-UB calculations. 

It was necessary in this Instance because of the water and poison splines 

in the core. The stGindard method for dry or HaK filled ZrH reeators 

is to use no cell weighting. 

The geometrical laodels of the reactors analyzed were generated 

using the S3DR model in Reference 4 as a guide. The main f'eatures of this 

model are the use of as-bullt dimensions and material coe^>o«ltlons and a 

reduced density reflector representations. Tabulations of measurements 

I 
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made on fuel elements were \ised to assure that the proper amount of 

uranium, zirconium, hydrogen, and cladding vas used in the core. The reduced 

density reflector representation was used in order to preserve the distance 

between the beryllium and the core. Reducing the beryllium density accounts 

for clearances between drums and stationary parts such as the core vessel and 

reflector cusps. The reduced density reflector model did not eater 

into the SCA-UB calculations because the reflector was water. It also had 

little Influence in the S C A A A calculations because both drums and cusps 

were shlioaed on that machine and clearances were Small. The extent to 

which it influences the SQER and S8ER calculations is unkix>wn. 

Sketches of the models used for the four reactors are shown in 

Figures 1-k, The twelve calculated points presented were obtained by 

varying fuel loadings or reflector shims. 

Atom density and neutron balance tables for all four reactors arc 

given In Tables III-X. Sufficient data are contained in these tables 

to reproduce all twelve calculations exactly. This should allov future 

evaluation of cross section data to be made vlth a minimum amount of effort. 

FORM 719-P REV. 8-69 
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Ccaaoarison of Calc\ilated and 

A. Near Cri t ica l Peac t iv i t l e s 

Assembly Calcxilated 
• • • . - - ." • ; : : • _ ^ t t . 

S3DR-165 Elements 1.0102 
Pul l Shims 

SCA-4A-37 Elements .991*2 
1.25" Reflector 

S8F:R-2II Elements .9935 
No Shims 

S3EB-13O Elements I.OO3O 
A Shims 

saER-173 Elements ' 1.001+5 
A • B Shims 

SCA-4B-211 Elements I.OI8I 
72 Poison Splines 
Water Flooded and 
Reflected 

B. Suoercrit lcal React iv i t i es 

S8DR-I69 Elements I.OI8I 
Pul l Shims 

S3DR-211 Elements 1.1002 
Pull Shims 

SCA-UA-37 Elements l.OW+6 
2.25" Reflector 

Table I 

-

r 

Experidiental Reac t iv i t i e s o f SSAP Beacicors 

-';.̂ -rC''k"^ '̂vi 
' 

React ivi ty ($) 

Calciilated 

1.35 

-0 .73 

- 0 . 8 8 

O.lrt) 

0 .60 

2.37 

2.37 

12 .lU 

5.33 

Measxired 

0.16 

-0 .25 

- 0 . 2 8 

0.14 

0 .10 

0 .19 

l.UO 

lU.ltO 
12.85 

6.55 

-

Error ($) Reference 
> : " '• " • • , :V:>:-y'""- •'• • •; 

1.19 1 

- 0 . 4 3 9 

-0 .60 5 

0 .26 5 

0 .50 5 

2 .18 10 

0.97 2 

-2 .26 2 
- 0 . 7 1 ' 3 

-1 .22 9 
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Table I 
(continued) 

Assembly Calcvilated 

^ f f 

SCA-l*A-37 Elenents 1.07J*6 
3.25" Reflector 

Sd£R-211 Elements 1.05di» 
Full Shims 

SCA-ltB-211 Elements I.O615 
Ko Poison Splines 
Water Flooded and 
Reflected 

Reactivity ($) 

Calculated Measured 

8.68 

7.36 

7.72 

10.lf5 

10.09 

5.87 

Error Befnrence 
($) 

-1.77 9 

-2.73 6 

1.85 10 
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SUMMARY BY ^ONCi INCLUrtlNG SUÎ J'-ARY FOR ALL ZONCS UI LAST COLUMN* 
• EXCEPTION - LAST LEFT LEAKAGE IS RT DNOY LEAKAGi: 

.THE..RE ACT ION RATES HAVE BEEN.01 VIDEO BY XNF . 

ZONE I ZONE 2 ZONE 3 ZONE 4 lONE S ZONE 6 

I 

< !• 

{ NO. INTERVALS 
1 ZONE WIDTH 

ZONE VOLUME 
1 AVERAGE FLUX 
i RIGHT RADIUS 
i RADIAL LEAKAGE 

TRANS LEAKAGE 
LEFT LEAKAGE 
l f F T . . L * 
LEFT L-
NU FISSION/ABSN 
m FISSION 
ABSORPTION 
FISSION 

ATL " " A B S N 

_ ! „ . HASTN 20C 
2 316SS 200 
3 HASTC 200 

. 4 BE 2 0 0 . 
5 BEO 200 
6 HZR 200 

t _.7._0 200 . 
1 8 ZR 200 

9 U238 200 
10 .SMl.4.9._.200..„ 
U U235 200 

ATL .FISN 

1 HASTN 200 
_2.-..3l6SS.. 200 . 

3 HASTC 200 
1 4 BE 200 

..5 BEO 200 . . 
6 HZR 200 

1 7 0 200 " 
8 ZR 200 
9 U238 200 

10 SM149 200 
11 U235 200 

14.00000 
9 .80890 

. 302.26660 
0.05602 
9 .80890 
0.32727 
0 .06003 
0 . 0 
0 . 0 
0 . 0 
1.60544 

.. . 0.9S313 
0 .61238 
0.40332 

0.02705. . 
0 . 0 
0 .0 

. . . . . 0 . 0 . . . . „ 
0 . 0 
0 .00958 

._. O.OOOCO 
0.01379 
0 ,00964 
0 .01421 
0 .53010 

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

. - . 0 . 0 
0 .0 
0 . 0 
0 .0 
0.00016 
0 .0 
0 . ' 0 3 1 6 

2 .00000 
1.28330 

8 4 . 2 6 4 8 9 . 
0 .03901 

11.09220 
- 0 . 0 4 7 9 2 

0.01148 
0.32727 

.--^-. 0 . 8 4 6 4 2 . 
0 .51916 
0 . 0 
0 . 0 
0 .03648 
0 . 0 

. . . _ 0 . 0 _ 
0 .03648 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 . 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 " ' 
0 . 0 

2.00000 
0.64260 

46.08209 
0.03527 

11.73480 
- 0 . 0 1 3 2 5 

0.00568 
0.27935 
0.81042 . . . 
0.53107 
0 . 0 
0 . 0 
0.00759 
0 . 0 

0 . 0 
0.00819 
0 . 0 
C O 

-coodio 
0 . 0 

„ _ 0 . 0 „ 
0 . 0 
0 . 0 
0.0 
0 . 0 

0 . 0 
. .0.0 „ . . . . . . . . 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 ' 
0 . 0 
0.0 ^ 
0 . 0 
0 . 0 

I.ooooo 
0.43100 

32.42322 
0.03394 

12.16660 
-COHflO 

0.00384 
0.26610 
0.00241 

. 0.53631 
. 0.0 

0.0 
0.01066 
0.0 

• 

0 .0 
0.01066 
0.0 . 

.0.0 
0.0 
0 .0 
0 .0 
0 .0 
0 .0 

„0.0 
0 .0 

0 .0 
0.0 
0.0 . 
0 .0 

. 0.0 . . 
0 .0 
0 .0 
0 .0 
0.0 
0 . 0 
0 .0 

6.00000 
6,32209 

608.85^40 
0.02410 

10.48869 
-0.04312 

0.05141 
0.25160 

. .. 0.80672 
0.55512 
0 . 0 
0 . 0 

-0.00826 
0 . 0 

.-> 0.0 
0 . 0 
0 . 0 

-0.00026_^„ 
0 . 0 
0 . 0 
0.0 . . . . 
0 . 0 
0 . 0 

. 0 . 0 . . ^ . 
0 . 0 

0 . 0 
0.0 . 
0 . 0 
0 . 0 

.„0.0_ , 
_ 0.0 

. 0.0 •"* 
0 . 0 
0 . 0 
b.o" 
0 . 0 

2.00000 
2.66699 

332.16431 
0.01327 

21.15569 
-0.01470 

0.01540 
0.2084-» 

_ 0.60341 ., 
0.39494 
0 . 0 
0 . 0 

• -0.00074 
. 0 .0 

.. 0.0 .. ... 
0 . 0 
0.0 . 

, -0.00074.. . 
0 . 0 
0 . 0 

„ 0 . 0 . . _ ' . .. 
C O 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 , . , . 
0 . 0 

" 0 . 0 
0 . 0 
0 . 0 

""o.o 
0 . 0 

. 

l ' 

1 

t 

' 

k 

* 

• 
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• II • • 1 m - » f w 

» • s 

._ 5 
• 
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Sll.".'iAPY BY ZO.S'f:, I'iCLMDfNG SUMMARY 
*nXCerTION - LAST LcfT LEAKAGE IS 

FOR ALL ZO'ISS IN 
RT BNOY LEAKAGE 

LAST COLUMN* - « - - « 

^ 

1 

THF REACTION F;.'.TES M< 

NO. INTFRVALS 
ZONE WIDTH 
ZONE VOLUME 
AVERAGE FLUX 
RIGHT RADIUS 
RADIAL LEAKAGE 
TRANS LFAKAGE 
LEFT LEAKAGE 
LEFT L* 
LEFT L-
NU FISSICN/ADSN 
NU FISSION 
ABSORPTION 
FISSION 

lA.TL ABSN 

1 HASTN 200 
..2._.316SS 200 

3 HASTO 200 
4 BE 200 

_.5j„BE0 200. . 
6 HZR 200 
7 0 200 

..0_...ZR. ... 200 . 
9 U238 200 

10 SM149 200 
.U_U2.35. . . . 200... 

lATL FISN 

1 HASTN 200 
2 316SS 200 

»3..«HASTC.., 200 _ 
4 BE 200 
5 BEO 200 

-6.«i<ZR 200. . . 
7 .0 .. . . 2 0 0 . . 
8 ZR 200 
9 U238 200 

10 S'n49 200 
11 U235 200 

70KP 7 
2.0COCO 
2.f>672l 

376,( '£770 
O.COEOA 

23.C.;>2?9 
- 0 . 0 1 0 2 9 

0 . 0 l 0 f « 
0.1937e 
0.'t6265 
0.266 68 
0 . 0 
0 . 0 

rO,00035 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

- 0 . 0 0 0 3 5 
0 . 0 
0 . 0 
0 . 0 
.0 .0 . 
0 . 0 
0 . 0 
0 .0 

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

- 0 . 0 
., . 0 . 0 . . 

0 . 0 
0 . 0 

. 0 . 0 
0 . 0 

WE PEFM or VIDEO BY XKF 

ZONE 8 
2.00000 
2.66730 

421.60059 
0.00379 

26.49019 
-0 .00533 

0.00558 
0.18349 

' 0.32256 
0,13906 

• 0 .0 
0 ,0 

. . - 0 , 0 0 0 2 7 
0 .0 

0 . 0 
0 ,0 . 
0 .0 

-0 .00027 
0 . 0 
0 . 0 
0 . 0 

. - 0 . 0 . . . . 
0 . 0 
0 .0 
0 .0 

0 .0 
0 . 0 

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

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

ZONE 9 
3 i .o rcoo 
26.49019 

2204.54761 
0.02131 

26.49019 
0.17316 
0.16405 
0.17816 
0.17816 
O.OOOCO 
1.49529 
0.98213 
0.65748 
0.40332 

0.02705 
. „. 0.05534 

0 , 0 
- 0 ,00963 
rO.00060 . . 
.0 .00958 
0.00000 

... 0.01379 
0.00964 
0.01421 

_ 0.53810. . 

0 .0 
0 . 0 
0.0. 
0 . 0 
0 . 0 
0.0 
0.0 
0 . 0 
0.00016 

. - 0 .0 
0 . 4 0 3 1 6 

.. . . 

1 

, 

' 

; 

• 
. . 

. . ; _ . - . l . . . . . 

• 
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, 

, . 
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-- 0- -—o -..O--... 

i-

AXIAL..-_.S8..DR ,. .xa2LU£-_ffi:«(£0Ai.V 
ANGULAR QUADRATURE 

. ,_. COSINE (HUl 
1 -l.OOOOOE 00 
2 -8.81917E-01 
3 -3.333336-01, 
4 3.33333E-01 
5 8.81917E-01 

... WEIGHT 
0 

1.66666E-01 
3.33333E-01 
3.333336-01 
1.666666-01 

CONSTANTS 
REFL DIRECT .HT...X .CQĴ .. 

5 0 
5 -1.469866-01 

. . . . > .... -l.Ullie-01... 
3 1.111116-01 
2 . 1.469866-01 

I 

NUCLID6 

I f I 

DENSITY TABLE 

•> 1 
HASTN 200 

MIXTURE 
1 L GRID 

. . . 2 -CAPS .. . 
3 CORE 

.4 CAPS*VOIO 
..5__U.CRI0. . 

316SS 200 HASTC 20C 86 200 860 20C HZR 20C. . 0 2GC. 

4.11906-02 
.8.7500E-01 
6.S930G-02 
l .a0006-01 

.1.100C6-.01 

2.84C06-01 4.42706-01 0.0 
,0.0,.._.. Q»Q . • 0.0. 
0.0. 0.0 0.0 
0.0 0.0 0.0 
.5..7.Q006rOl.....O.O_;, >o..o.. 

0.0 0*0 . OnO . . . -
-0 «,o , 0...0. . . .̂ - . . . . o .o . . . . , . , . 
0.0 . 4.7000C-02 s.Biaoero 
0.0.. 0*0 «.. 0*0i 

NUCLI06 — > 
.ZR 200 

9 10 II 
U238 200 i SM149_20C .U235. . .200.. 
..•.^v........ _........«....«* ^ « « . * « « « « « o « 

' V.' '.. * ' •' • * •. 

HIXTUR6 
• • • • • 

..L GRID 
CAPS 
C0R6 

_CAPS«-VOI0_. 
U GRID 

' • ' * - . ' » • -

0.0 . 
0 . 0 
2.73606-

—.0.0 
0 .0 • 

.-.«Tl-

• * * 

•02 

...0.0 0.0., 
0.0 0.0 

-0.0_. 
0.0 

.f. •>. 

8.43706-05 3.51746-07 .1.16406-03 
.0.0... .0.0.^, 0.0 ,_ 
.0.0 0.0. 0.0 

. » - l h I I I I . 

• • « : 

;'*'T'7('y- 'ZT^T'^—'..T;^-'--^'.-', ' •;•!; " A ^ ; ' • . .'•.',>;•.; .' '^"^j...>!"..: T-TT'^'^'T'-^rfc^."" 

.y 

... , » • • 
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I • 
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. . . . , • • • . • 
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SU.'?MARY fiY 70MF, I NCI UDING SUMMARY FOP. ALL ZOMtiS I 
*EXCEPYir;! - LAST LtFT I TAKACf; IS RT tS'DY LEAKAGE 

THE REACTION RATES HAVE PEEN DIVIDED BY XNF 

ii LAST COLUKJI* 

NO. INTERVALS 
ZONE WIDTH 
ZONE VOLU'̂ r 
AVEPACE FLUX 
RIGHT RADIUS 
RADIAL LEAKAGE 
TRANS LEAKAGE 
LEFT LEAKAGE 
LEFT L* 
LEFT L-
HU FISSION/ADSN 
NU FISSION 
ABSOPPTION 
FISSION 

ZONE 1 

6,00000 
2 . 64020 
2.64920 
0.07460 
2.64920 

•0,00599 
0,00377 

•0,02243 
0 , 0 
0.02243 
0 . 0 
0 , 0 
0,00222 
0 . 0 

ZOfs'E 2 

1.00000 
0.36320 
0.363?0 
0,12370 
3,01240 

-0,00156 
0,00036 

-0.02842 
0.01624 
0.04466 
0.0 
0.0 
0.00071 
0.0 

=1 

1 

*z 

'\ 

5 
•i 

•; 

\ 

lATL ABSN 

1_ HASTN 200 . 
2 316SS 200 
3 HASTC 200 

..4__BE 200... . 
5 BEO 200 
6 HZR 200 
7_ 0 . ... 200 
B ZR 200 
9 IJ238 200 

1.0 SH.149._ 20q.. . . 
11 U235 200 

I A I L FI.SN 

1 I HASTN 200 
L2._316SS . 200 

3 HASTO 200 
4 BE 200 

1 .5„BE0 200 
1 6 HZR . 200 
I'y 0 200 •' 
J 8 ZR 200 
I 9 U2 38 200 
no SM149"200 " 

1 U 11235 200 

_ .. 0.00011 
0.00035 
0.00176 

. . . . - 0 . 0 _ 
0.0 
0.0 

. . 0 .0 
0 .0 
0.0 

. 0.0 
0.0 

_ . _ ...__.... 

0.0 
0.0 ... 
0.0 0.0 

_ 0.0 
0.0 
0.0 
0.0 
0.0 
0 .0 
0.0 

0.00071 
0 . 0 
0 . 0 

... 0.0. .. .* 
• 0.0 . 

0 . 0 
. 0.0 

0 . 0 
0 . 0 

...„o.o_ 
0.0 . " 

0 . 0 
. . . 0 .0 . _ 

0.0 0 . 0 
. 0 . 0 . 

0.0 
0 . 0 
0 . 0 
0 . 0 

" ' o . o 
0 . 0 

ZONE 3 

25.00000 
42.7 35-'.9 
42.73549 
0.40262 

4«,.74709 
0,06009 
0.32754 

-0.02908 
0.01901 
0.04900 
1.60536 
0.98301 
0.61233 
0.40327 

0,02705 
0,0 
0,0 
0,0 
0,0 
0,00958 
0,00000 
0,01379 
0,00964 
0.01421 
0.53805' 

0.0 
0,0 
0,0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.00016 
0.0 
0.40310 

ZONE 4 

2,00000 
1,01100 
1,01100 
0,10207 
46.75800 
-0,00231 
0,00196 
0,03011 
0,04375 
0,01365 
0,0 
0,0 
0,00034 
0.0 

0.00034 
0.0 
0.0 
0.0 
CO 
0.0 
0.0 
0.0 
0.0 
0 .0 . 
o.o' 

0 . 0 
O.O., 
0 . 0 
0.0. 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

TA-BUG. 

ZONE 5 

4.00000 
2.146^0 
2.14630 
0,06834 

48,90520 
-0 .00362 

0.00279 
O.O270O 
0.03972 
0.01192 
0.0 
0.0 
0.00083 
0.0 

0.00025 
0.00059 
0.0 

. . . 0 . 0 . 
0 .0 
0.0 . 
0.0 
0.0 
0.0 

. . . 0 . 0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .0 
0 .0 
0 .0 
0.0 
0 .0 
0,0 

HE (cpKii) 

ZONE 6 

41.00000 
4*1.00520 
48,00520 
0,36190 
40,<»0520 
0,04661 
0.33692 
0.02418 
0.02418 
0.0 
1.59467 
0.93301 
0.61644 
0.40327 

0,0:845 
0.00094 
0.00176 
0.0 .. . 
0.0 
0.00958 
0.00000 
0.01379 
0.00964 
0.01421 
0.53805 

0.0 
0.0 . . 
0.0 
0.0 
0.0 . . 
0.0 
0.0 ' 
0.0. 
0.00016 • 
0.0 
0.40310 
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I - \L 

n - IS 
19 

3.0 - A5 

a i - 3 A 

I I . 0 4 I 8 

I I - 71S0 

18.0757 
^3^0.0731 
313.0849 
as.^340 

I - A 
3 - -* 

30-3a 
33 

3>+-3S^ 

0 .7938 
I .79-+S 
3.9688 

3>4.3*Ji7 
37.35>fS 
37 .5577 
38.W308 

M tJ»«4 "KV. » .«7 



:^^^.J.,^,^^.,±.^.^A.^^.M.^^^'^^^.^^ 
|lW»pSWf<WJ™r»P«?j'iT:,"l yt-m t^W-."^!^ 

J^ 

S8ER-2U ELE.MENTS-FJLL .SHIMS - RAPLfi-k. 

• • ANGULAR QUADRATURE CONSTANTS 
COSINE (MU) MEIGHJ REFL DIRECT WT. X COS._ 

1 - 4 . > l 4 d 4 E - 0 i O' J 0 ^ 
2 -3 .33333E-01 l ,66666E-0 l 3 -5.55553E-02 
1 3.3333 3 E-OI 1.6 6666 ̂ j^? I ? 5.555S3E-02 

0 ~ " 

•tTft'&w.E. TSEt i^ l l l . . 

4 -9 .42800n-01 0 8 
5 -8 .81917E-01 l , 66656E-0 l 8 
6 -3.33333E-01 1.6S666E-01 _ 7. 

"7 3.33'333E-0i l ,66666E-01 6 
8 8 . 8 1 9 U E - 0 1 1.66666E-01 $ 

X>ENSiTY -TA^US.^ AND 
% V • .V 

-1.46986E-01 
-5.J5553E-02 
- 5.555536-02 
1.46986E-01 

feuTTROM '•BAkA^>CE TAt^\-fe^ 
• • . ' • • ' "••,'••• -.• '• •' • • r'' ' '" •.^' ' - • ' . . . . I 

NUCLIDE — > 
HASTN 20C 3r6S"S 20C HAStc' 20C 

DENSITY TABLE ; . ! .• . '•.- ' . ;•;.•>...„. • . , • •- • a.- . . • • • • - •.• 

BE 296iC BEH 296K H( ZR| 296K 20C 

mnjiM. 
1 CORE 
2 HTE^FACE 

J yg^SEL^GAP^ 
.4 REhLECTO^ 
5 I 

_4 A_SHlJi 

6.4050E-O2 
5.9400E-02 

7 8 SHIM 
8 C SHIN 

0.0 
0^.9 

. 0 . 0 
0 .0 
0 .0 

0 .0 
0 .0 
4.6860E-01 
0 .0 
0 . 0 
0 .0 

0.0 
0.0 
0.0 

0 . 0 
0 . 0 

0.0 
0 .0 

0 .0 
0 .0 

0.0 
0.0 

_0.0 
9.4466E-01 
0 .0 

J^8736E-01 
9 .0983i -01 
S.5890E-01 

0.0 
5.l500Er01 
o.r 
0 .0 . 0 . 0 
0 . 0 . 0 . 0 
0 ..fi 0 . OL 
6 .0 0 . 0 
0 .0 0 . 0 

4.7084E-02 
0 . 0 . 
0*0 

"~3V2630~C-0'< 
0 . 0 ' '•'•^• 

l-P.-fO 
0 . 0 
5.I800E-0! 

„ 0.0. . , , • • 
. 0 .0 

0 .0 '. 

NVCLIDE •> 8 
. ZRCH} 296K U238 296< 

10 
SH149 200 

11 
U235 296K 

— I I . I 

2.8040E-02 m MIXTURE 
1 CORE 
2 INTERPACE_, 
f VESSEH.GAP 

a • . * ^ " * *"* ^ / ^ 

8.1591E-09 3.0100E-07 
A ^ .0 .0 

1.1238E-03 
0 .0 . . . , ^. 

.V 

.J : . i :^ j j • s 

4 REFLECTOR 
9 
6 . A SHIN 
7 8 SHIN 
8 C SHIM 

. * • . • ' , - .' ' i .* .. t * ' . •. ,» ^,' . . » • « t * . • . . : • . . • . 1 ^ ' 
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SUMMARY BY ZONJ, INCLUDING SUMMARY FOR ALL ZONES IN LAST C3LIIMS* 
• E Y C E ^ ' T T D T - L A S Y L E F T LEAKAGE' ' rS -R f BNOY" LEAKAGE ~ 

.THE. _RE AC T.I ON RATES HAVE BEEN DIVIDED. BY XNF . . 

ZOME I ZONE 2 ZONE 3 

.rA'^-UE . . la : .ccQr^\,), 

ZONE 4 ZONE 5 ZONE 6 

NO. INTERVALS 
ZONE WIDTH 

^ ZONE VOLUME 
AV"ER"AGE FLliX 
RIGHT RADIUS 
RADUL„LEAKAGE 
•fflTA'NS "LEAKAGE 
LEPT LEAKAGE 

5 tEFJ_ L* 
fLEFT L-

N'J FISSION/ABSN 
m FISSION 

I AI3SORPTION 
1 MISSION 

IIATL' ABSN 

1 HASTN 200 

16.00000 
11.04180 

383.02661 
0.04566 
11.04180 
_0.28138 
0.08585" 
0.0 

_0.0 

6.6 
1.67554 
1.0^839 

0.43560 

2.00000 
0.67620 

48.34973 
0.03373 
11.71800 
.^0.01020 
0'.6"0'809" 
0.28137 

_0.77084 
0.48947" 
0.0 
0.0 
"6 ."66*210 
0.0 

1.00300 
0.33680 

25.15369 
0.032 39 
12.05480 
-0.01137 
""0;o640'4 
0.27117 
0.76790 

" 0T49673 
0.0 

_Ojj) _ _ 
6.0'6t33 
0.0 

6.00333 
6.01789 

569.58301 
0.02267 
18.07269 
-0.05323 

""0.0646t' 
0.25983 
0.76902 

'*"0*.'56922" 
0.0^ 
0^0 

-b.oToav 
* 0.0 

2.00300 
2.00043 

239.72461 
0.01230 
20.07309 
-0.01429 

' ""Oio 1523' 
0.20657 
0.55998 
0.35342 
0.0 
0.0 

- 0 . 0 0 0 9 4 
0 . 0 

3 .00030 
3 . 0 n 8 l 

^08 .64551 
0 .00744 

23 .08690 
j - 0 . 0 1 4 3 8 

"O". 01509 
0 .19229 
0,44650 
6 .25421 . 
0 . 0 

_J>.0 
-oVoobti" 

{ 
0 . 0 

3 .02678 0 .00302 0 .0 0 . 0 0 . 0 0 . 0 
2 316SS 200 
3 HASTO 200 
4 BE 296K 
•I BEO 296K 
6 ' HCZR) 296K 
7 0 200 
{) ZRCHI 296K 
9 U238 296K 

_ | C L _ 5 ; M 1 4 9 ^200 
I I U235 296K 

!Mk ±JLSN. 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0,00733 
0 .0 
0 .0 

0.0 
0.0 

-0.01084 

0 . 0 
0 . 0 

-0.00094 

0 . 0 
' 0 . 0 
- 0 . 0 0 0 7 2 

0.0 
0.01053 

jLtPOOoo 
0.61525" 
0 .00957 

J) .01390 
0 .55563 

- 0 . 0 0 0 9 2 
0 . 0 
0 .0 

0 .0 
0 .0 
0 .0 

0 . 0 
0 . 0 

-0 .0 
0 . 0 

0 .0 
0 .0 
0..0 
0.6 

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

_0.0 

6.6 

0 . 0 
0 . 0 

- 0 . 0 , 
0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 .3 

J?«0 
o".6" 
0 .3 
0 . 0 0 . 0 

I-
UI 1 HASTN 200 

_2-_3J6S$.._?0Q.. 
3 HASTO 200 
4 BE 296K 

i 5 BEO 296K 
6 H(ZR» 296K 

0.0 
0.0 
6.6 
0.0 
P..0 
o»o 

0 . 0 . 
. 0 . 0 
0.6 
0 . 0 

JO^-Q.. 

0 .0 
0 .0 

"6.6" 
0.0 
0 .0 

"o.o 

0 .0 
0 . 0 

•o~.'6 • 
0.0 
0.0 

JUP_ 

0 . 0 
0 . 0 

' 6 . 0 " 
0 . 0 
0 . 0 

JUf lL 

0 . 0 
0 . 0 

*6;o" 
0 .3 
0 . 0 

n 
& 

7 0 200 
8 ZRH) 296K 

_9 U238 _296K 
10 SMi49 200 
11 U235 296K 

0.0 
0.0 
0j00016_ 
6.6 
0 .43543 

0 . 0 
0 . 0 

^ • 0 
0 . 0 
0 . 0 

0 . 0 
0 .0 
0 .0 
0 .0 
0.0 

0 . 0 
0 . 0 
OjtO 
0 . 0 
0 .0 

0 . 0 
0 . 0 
0_.0 

"b.o" 
0 . 0 

.0 .0 
0 . 0 

0 . 0 
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I SUMMA-̂ Y BY_70NE, INCLUOINC. SUMMARY FOR ALL ZONES IN LAST COLUMN* TLJ-j; 
• EXCE'PTION - LAST LEFT LEAKAGE IS RT fj'̂ DY LEAKAG!: *"" "" 

THE_REAOTI.ON. RATES HAVE.BEEN DIVIDED BY XNF .TA'Bk^._IS:_^Cc.oi^l..) 

I NO. INTERVAL S _ 
ZONE WIOTH 
ZONE VOLUME 
AVERAGE FLUX 
RIGHT RADIUS 
RADIAL LEAKAGE 
TRANS LEAKAGE 
LEFT LEAKAGE 
LEFT L* 
LEFT L-
NU FiSSI ON/AOSN 
NU F ISSHN 

|.AB$ORPTION_ 
FISSION 

.: 

' I 

?ATk. ABSN 

1 
2. 
3 
4 

3-
6 
7 

JL 

HASTN 20C 
316SS 200 

'HAST"0'""2bc' 
BE 296K 

J.^0._._?96K. 
HIZR) 296K 
0 200 

ZONE 7 
2_;.00000 
2 . 3 WO 9 

357.77393 
0.00317 

25.43399 
-0 .00537 

0,_p056^ 
0.17791" 
0.26854 
0.09063 
0 ,6 • • 
0 . 0 

- 0 . 0 0 0 2 7 
oVo' 

0 . 0 
0 . 0 

6.6 

ZONE 8 
32.00000 
'25.43399' 

2032.25635 
. 0,01973 

25.43399 
0.17254 

_ 0 . 1 9 8 9 6 
6.17254 
0.17254 

__ 0 .00000 
i . 68444 
1.05839 
0.62833 

• 0.'435'66' 

?;E-CilL_^96K. 
9 U238 296K 

10 $M149 200 
111 U235 296K 

-O.OOOi.7 
-Ot.O 
0 . 0 
0 . 0 

. 0 , 0 
0 . 0 
0 . 0 
0 . 0 

0.02980 
_ 0 . 00733 

6"."o 
- 0 .01277 
rO.00092 

0 .61053 
0.00000 

.J0,9l.5.25. 
0 .00957 
0.01390 
0.55563 

m»mm^ • • 

ATL FISN 

1 
2 

4 
S 

HASTN 
316SS 
.HA.ST.O. 
BE 
BED 

.eL-HCZ.!?! 
±J3L 
8 ZR(H) 

I 9 U238 
n o ..SM149 
: l l U235 

h 
I 

200 
20C 

_2QC_. 
296K 
296K 

..296K. 
- .2.00. 
296K 
296K 
.200 
296k 

0 . 0 
0 . 0 

D.O 
O.C 

J)...0_, 
0 . 0 

0 . 0 
0 .0 

_Q.0._ . 
0 . 0 
0 .0 

-JJ.Q. 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
6.0 

0 . 0 
0.00016 
O.Q 
0.43543 

. . i . _ . . _ v a 
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Mm- sggjs. 
ANGULAR CJAORATJRE CONSTANTS . . . 

50SINE .LMUjL .WE.LGHT R_EFL QIRECT WT. X COS. ' , 
1-l.OOOOOE 00 0 s " *o "• ^^ 
2 -8.81917E-31 l. '66666E-31 3 -1.46986E-01 

.l.>1.3_tJ3_33_3Ej:Ol..Ji333J.3ErO^ 4 - l . l l l l l t - 0 1 
4 3.33333E-01 3.33333E-01 3 " u l u i i E - O l 
5 8.81917E-01 1.66666E-01 2 l. '469e6 

:a^b£_..j3Ljc«n\.) '. • . • ( 

• . ^ . \ - . : . . I 
DENSITY TABLE 

... . ^ 

NUCLIDE —> 1 
."fASTN 200 . t 316SS 200 HASTO 230 BE 296K BEO 296< HIZRI 296K zoc 

5.4986E-02 '' 6.0 '• 
8.B169E-01 0.0 

MIXTURE 
1 L GRID 
CAPS 
W R E " 6.%050E-02 0 .0 0 .0 

4 U GRID'- 5.4980E-02 8.6727E-01 0 .0 

8.2354E-01 0.0 
• 0. 0 0. 0 

0 . 0 
0 .0 

9 .0 
0 .0 

0 . 0 
0 . 0 

• • A :• 

0.0 
.. - . • •O .J - V 

0^0 
6 . 0 

4.7084E-02 3.2630E-04 
0 , 0 — o.O-*""-^-*"' 
• • • » • . " • . ' . • . - • • t 

NUCLIDE . —> 8 9 | 0 I I 
..;.•.• ZRCH) 296K U238 296K . SM149 20C ^23$ 296K ^ 

MIXTURE 
.I L 6Rt0 

.3 CORE 
4 U 6RI0 

.0.0 0.0 . 0.0 0.0 
AsSt 0 .0 ' 0.0 Q±S. 
2.B040E-32 8.1S91E-05 3.0100E-07 1.1238E-03 

' •• v. . J >• . ' I . ' * ' * . . . J • • • 

. ' ' • , • » ; I V • _ • • * ' ' ' . ; •• • { * f 

C.0U^ue-9£ B . l 9 9 t E - 0 » J.OIOQC-OT L lZSOf^OS . ' . : . i . ; • I • . .•. ^^.. ,.: • 
0 .0 0 . 0 0 .0 0 .0 ' •• ^•' •.•>>^.V-v;:r--fr-. •̂.: '̂  .'•••••.'• 

• ••••'.£.•.' - • . • • •» • . • • •• ' 1̂ ^ •••.•.'•.";•. :c'-'.̂ >..:̂ -.'•:••.. , . - . < ^ • 

•̂  -i;': ^r-

• • 1 

! . .1 

. . • • • 

• • . . . . -

- . . . * • , • » % . « ^ • , • . • ^ " • • •." ' \ ^ • ' • . . o . V 
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UMMARY BY ZINE, INCLUDING SUMMARJY PjM AtL ZONES_I N_L.ASt_COLUMN* 
• EXCFPTION - LAST LFFT LEA,<AGE IS-irBNDY'LEAKAGs " " 

J.HE_REACT.IJ)N .RATE_S. HAV.G.. BEE.N^.Oiyi.OEO BY XNF . . 

ZONE 1 ZONE 2 ZONE 3 ZONF 4 ZONE 5 ZONE 6 

NO. INTERVALS 
ZONE WIOTH 

jrONE VOLJME_ ... 
AVERAGE FLUX 
RIGHT RADIUS 

.RADIAL LEAKAGE 
TRANS' LEAKAGE 
LEFT LEA<AGE 
_lEFT_J..t :_ 

2.00300 
0.79375 

_Pt793 75 
0.08't8*5 
0,79375 
•0.00197 

2.00000 
1.00076 
1_. 00076 
0.13860 
1.79451 
•0.00437 

O.OOIOB 
'0 .03698 
0 . 0 

^ 

LEFT L-
NU FISSI3N/ADSN 

„NU FISSION 
ABSORPTION 
FISSION 

0.03698 
0 . 0 
0.0_^ . 

0 .00223 
-0 ,03896 
O.J)p948 
6.04843 
0 . 0 
OiO 

0.00089 
0 . 0 

0.00213 
0 . 0 

28.00000 
35.56300 
35,56000 

0.49187 
37.35<i51 

_j5iOJ67J_ 
0.28139 

-0 .04332 
0^^02368 
0 .06703 
1.67553 
1.05859 

1.00000 
3.20323 

_0,?032.0. 
0. 12931 

37.55771 
-0 ,00086 

2.00000 
0.87312 

_0.87312 
0.09581 

38.43083 
-0 .00197 

35 .00000 
38.43083 
38 .43083 

0.46335 
38 .43083 

3 .07763 
0.00042 
0.04345 
Oi.05824_ 
0.01479 
0 .0 
0 . 0 

0.00135 
0.04259 

J . 0 5 4 0 2 
6.01143 
0 .0 
0 .0 

0.63183 
0.43568 

0.03044 
O.O 

0.00062 
0 .0 

0 .28648 
0 .04062 

-0 .0*05? . 
0.6 
1.66477 

X.-05.859_ 
0 .63588 
0 .43568 

NATL ABSN 

1 

1 

1 HASTN 200 0,00005 
2 316SS 200 
3 HASTO 200 

-_ f_J&£ 296!^. 
5 BEO 296K 
6 H(ZR) 296K 

., .7- .P ^Q£ 
8 Z R H ) 296K 
9 U238 296K 

a.(L_5.Ml.4_9_.200. 
11 U235 296K 

0.00044 0.00007 

0.01054 
0.00000 
6."6l525 
0.00957 
0.01391 
0.55573 

'iAJk. JJiSR. 

1 HASTN 200 . 0 . 0 
i>Z—J1.6S.$.. .200 ,0 .6 . 

3 HASTO 200 ^0.0 
4 BE 296K 0 . 0 
5 . BEO.. 296K. J}..Q_ 
.ft —Hi? RJJ? 1.6!< 0̂ .Jp 
T 0 200 3 . 0 
8 Z R H ) 296K 0 . 0 
9 U238 296K _ 0 . 0 

16 SMI 49 200 " 6 . 6 
11 U235 296K 0 . 0 

0 .0 
- . 0 , 0 . . . 

0.0 
0 .0 

_-0.0..... 
—OiO _ 

6.6 
0 . 0 
0 . 0 

6.0 
0 . 0 

0 .0 
. . .0.0. 

0 .0 
0 .0 

. 0 . 0 
.Jl.o. 

0 .0 
0 .0 

0 . 0 
0 . 0 
0.,0. 
0 . 0 
0 .0 
0 . 0 
0 .0 
0 . 0 
0 . 0 
0 .0 

0 . 0 
.._OtO.. .. 
^O.Q 
3 .0 

. 0 . 5 
JIKO. 

0.00055 
0.0 

, ^ % . 6 
0.0 
0 .0 

0 . 0 
0 . 0 

>o.o 
. 0 . 0 

0_.32948 
0 . 66o"55' 
0 .00084 

.0.0. 
0 .0 
0.31354 

_o.poooo 
0 .01525* 
0 .00957 

. 0 , 0 1 3 9 1 
0 . 5 5 5 7 ) 

0.00016 
6.0 
0.43551 

0 . 0 
0 . 0 
P*P. 
0 . 0 
0 . 0 
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- SU'r^A^Y 3Y ZdNF, IMCL'IOnNG SUf lA ' lY 
* c X C n > l I J N " - "LASr L T F l L^•AK^'5f"^S 

nvx A U ZINFS IN 
m Hi\'.nY"L'=AK'.V'*.r-"* 

LASr C H L J ' . * 

THE RCACTlc:\ P.ATCS HAVf.' UCfM OlV l lV iO 3Y XN? .. ..TA-BUI^. 1. (COn .̂) 

NiT. I N T ^ - J V A L ' S " " 
ZONE W i n i H 
ZONE VOLU-'E 
AVERAGE FLU.X" * " 
RIGHT RADIUS 
RADIAL LEAKAGE 
TXA>JVLPAKAGEr 
LEFT- LEAKAGE 
LEFT L* 
LEFT L-" 
NU FISSION/ABSN 
NU FISSI.IN 

"AB"si[)R:R'roN 
FISSION 

..MATI" "A^S'N" 

I HASTN 20C 

3rws—imr 
3 C 20C 
4 BF 296K 
fr~eE0~"~29"6R" 
6 H(ZR) 296K 
7 0 2CC 
'6 ZTHHJ Z^TT 
9 U238 296K 

10 SMI ^9 20C_ 
! I T "U2 3 5' "2'9 6 K 

ZOxlE I 

' "f6';ooooy 
9.9932J 

3 l ' i . 045 ' ) 0 
" 0 . 0 5 0 ? l 
9.99/3 20 
0.3i'75«1 

"•~o;o7.^<>3 
0 ,0 
0 .0 

~ o ; o • •.' 
1 .6n657 
1.0044? 
0,5955 7' 
0 ,41342 

0 .02491 
•DVO 

ZONR 2 

' 2700nf1"0" 
1.04 360 

f3.0a0O6 
0 . 0 3 7 9 2 

n . 0 4 180 
-•0.017'Tl 

" O ; 012 72' 
0 ,32757 
0. 81038 

* "oiTe^ao' 
0 . 0 
0 .0 

0 .0 

ZONF ZONL" 

" 2, '00:^00" 
0 . 6 7 f . 2 0 

^ 0 . 3 4 9 7 3 
0 . 0 3 ' i ^ ^ " 

11 .7 moo 
-0 .012«0 

"O'.OOt^lV 
0.30977 
O.B137J 

"• 0750401 
0 .0 
0 ,0 

0 ,0 

• ' 1 . 0 0 ^ ) 0 . 0 ' " • • 

2 S . I S 3 6 9 
O,0.'<307 

1 2 . ns'tOii 
- 0 . 0 1 7 7 2 
• 'o. 'Oovo'*"*" 

0.29607 
O,R0107 

" o ; 50620" ' ' • 
0 .0 
0 .0 

'~o",D"n7ii— 
0 ,0 

ZONr 5 

"•"^*.i '>3"»r 
6 .01 7n-) 

5' .9. 56301 
• 3 . 0 2 m 

10,07269 
-0 .0506? 

• " I 0 . "061 f2 ' 
0.27914 
0,79710 

' 0','51796 
0 ,0 
0 .0 

'~-ar 'Ta975" 
0 , 0 

• " • 2 , m . n ' ) 
2,0.3^^' / 

239 . 724' i l 
0 , 0 l ' ) ? 4 

20 ,073 >^ 
- 0 , 0 1 0 74 
'),oim 
0,22352 
0 , 5 0 n 7 l 

" 0 .23019 
0 , 0 
0 , 0 

' ~ o 7C'yr.) V-
0 . 0 

0 .0 
0 . 0 

DVO" 
0.01006 
0 .00000 

"o'TO'n?!"" 
0.00850 
0 .01379 

"6 ,^2459 

0 .0 

uro 
0,00003 
0.0 

"070 
0.00496 
0.00006 

0 .00553 
"0713 

0 ,0 
0 .0 

0 . 0 
0 .0 

0 ,0 

0 .0 
0 ,0 

"070 
0 .0 
0 ,0 

0 , 0 0 . 0 
J ,9 
0 .0 

•0,00975 

"DTD 
0 . 0 

-o.ooni "070" 
0 .0 
0 .0 

0 . 0 
0 , 0 

-{j:ro~ 
0 ,0 
0 .0 

'iS::o' 

"070" 
0 . 0 
0 .0 

"srrr 
0 .0 
0 . 0 

•D70"" 

vVTO 
0 , 0 
0 ,0 

"criT 

~IF70~"" 
0 . 0 
0 . 3 

-ovo~ 
MATL F ISN 

HASTN 
316SS 

• 0' "" 
4 BE 

r 5 BEO 

I 8 Z^(H) 20.'>K 
] 9 U233 ?06K 
10 'SMKO' ?0C 

I 11 U235 296K 

20C 
20c 

•":̂ oc" 
296K 
296K 
296K 
2"5r 

0 . 0 
0 . 0 
"o".o • 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 .00014 
o.o- - - • • 
0 . 4 1 3 2 7 

0 . 0 
0 . 0 
Q--Q-

0 . 0 
0 . 0 
0 , 0 

co^ • 
0 . 0 
0 . 0 

•*•' 0 ,0 
0 , 0 

0 , 0 
0 , 0 
ovo 
0 . 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

" "• 0.0" 
0 . 0 

0,0 
0,0 

7070"" 
0,0 
0,0 
0,0 

0,0 
3.0 

'n,o 
0,0 

0,0 
0,0 
ir.o' 
0 , 0 
0 ,0 
P,0 

ir:tr 
0,0 
0,0 
0.0 
0.0 

* m— • M • 

0.0 
0.0 
0"3"" 
0.0 
0.0 
0,0 
0,0 
0,0 

o.n 
0.0 
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, ;^y.^. ,-L^A^Jrt l t f ^"^ ^^f^'^kA,^MA&Ln^MA^k 

U1MAV i>,i ZONF, INCLJOIMC SrLHAi^Y m.'J ALL ^ONFS IN LAST C1LM-M** - - - - . 
• c x c ^ p r \ ' T r - • L A s t ' L I T r ' I» .h< \CL I S" ' n • H.MOY""LCAKAG"- " ' " -

S5i 
i . « f <* * 

THE RE\CTI3N RAIES HAVF af EN l)IVIf)CO DY XNF -..rA'6UE.."2...(to^i) .. 

1 

NO. INTE'tVALS 
"ZTf'NfrwT'^rri 
ZONF VOLUME 
AVERAGE FLUX 
R iGHf R A b l O r ' 
RADIAL LEAKAGE 
TRANS LEAKAGE 

I LEFT L * 
,LEFT L-
fNO • F t S s n T A 8 S T • 
: NU FISSION 
'ABSORPTION 

1ATL_ 

1 
2 

i 4 

L?_ 
I ̂  
1 7 
I 8 
10 

LL. 
ATL 

ABSN 

HASTN 
316SS 

X 

20C 
200 

"200-
BE 

JBEO 
HITR) ' 
0 
ZRIH) 

ZONE 7 
2.00300 

•"~ iT f4 MO" 
313,31567 

0.00<^97 
"i 2.42009 
- 0 , 0 0 6 9 ? 

0 ,00758 
—ir,">r7';r^-

0,36208 
0,14450 

" - o ; o "" 
0 ,0 

__-.0. 00066 
'oTo" '" 

0 , 0 
0 ,0 

C 

294K 
296K 

•T9'6K 
200 

_ 29 6K 
•'U23a"~T96K" 
SM149 200 

Ĵ 2_3 5__2,96K 

FISN 

' - 0 , 0 0 0 6 6 
0 . 0 
o'.d" 
0 .0 
0 . 0 
0 , 0 
0 , 0 
0 . 0 

ZONE 8 
31 .00000 

1579.152^3 
0 .023^4 

•22742009 
0 .21065 
0 . l f l l 5 3 
O: ^ i O o T 
0.21065 
0 .00000 
17 65302 
1.0044 7 
0.60766 
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SÔ
-O

O
lj P

age 2
6
 

j 
j 

i 
1 

1
 

1 
t t • 

• 
« 

• 
] 

1
 

• 
• 

• 
j 

I 
: 

1
 

1
 

* 
• 

! 
J
 

; 
! 

1
 

• 
• 

! 
i 

; 
! 

• 
1

 

1 
c

 
c

 
"o

 c
 

c
- o

 
,C

- 
O

 
O

 XS C
 

I 
• 

.
.

;
•

.
.

•
.

•
•

•
.

•
• 

1
 

o
 

O
o

 
o

 
c

c
 

«
 

i 1 1 
! 

1
 

o
 c

 !c. c
 o

 o
 

• 
• i • 

• 
• • 

o
 e

p
 

o
o

c
 

j 
>

 
1 

1
 

o
 c

 p
 o

 o
 o

 
• 

•
•

•
•

• 
o
 c

«
c
 o

o
o

 
1 

~
 

•
• 

1 • 
i • 

P
 

O
 

O
O

O
 

i 
! 

1
 1 

i 

J 
c

o
c

e
o

 
• 

• 
• 

• 
• 

r> c
 o

 c
 o

 
1 i 1 j 1 

c c
 o

 o
 o

 
• 

• 
• • • 

• 
ra

 c o
 p

 
o

 
1 1 1 1 i , 

1 E
 

o
c

P
c

-
o

c
e

o
«

-
»

'
c

o
I 

• 
•

}
•

•
•

• 

o
 o

P
 o

o
c
 

1 * 
• 

! 
'• 

1 
! I 

; 
• 1 J 1 1 

o
 

o
p

 
C

O
o

 
• 

•
' 

• 
• 

• 
• 

o
 

o
 

o
 

o
 

o
 

o
 

1 J : . i 1 . ! i 

• 
• 

• 1 • 
• 

1
 

o
 o

 o
 o

 o
 1

 
* 

m
 

' 
1
 

1
 

1
 

• • 
* 

i 
o
 o

 o
 o

 o
 9

 
• 

• 
•! • 

• S
 

o
 o

 o
 o

 c
 1

 
i 

1
 

1 
1

 

; 
1

 
"*•' 

^
 1

 
v

r̂ 
^

J
 

1
 

O
' 

«*" 
1
 

C~ ' 
.

^
1

 

o
c

o
o

c
o

p
o

o
p

<
- 

1
 

• 
• 

1
 

• 
• 

• 
• 

• 
• 

* 
• 

K
 

o
 

o
j
o

 
O

O
o

 

1
 ; • 1 f 

o
 

o
 

'«-> ŝ
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SCA-«A RTOIAL 2.25 IS REFLECTOR ' • 

WT. X COS. 
ANGULAR OUAORATJRE CONSTANTS. 

_ COSINE IKU) _ WEIGHT REFL DIRECT 
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X^9Z^ 28 OY^O 1 0 '. 

:rMLk£.J3i 

5 -8 .8191 /E-O l 1.66665E-01 
6 -3 .33333E-01 1.66656E-01 
7 3,33333E-0l " l . 66 '666E-b r 
8 8,B1917E-0L 1.66666E-01 

8 
8 
7 

'Dgtsi^lTY T A - R L & S - AHO 

6 
S 

-1.46986E-01 
- 5 . 5 5 5 5 3 E J : : 0 2 _ 

5;55553E-b2 
1.46986E-Ol 

.1J^E^/Tft.g^ 'BAkAKC^ TATitkE^ 
I 

. ^ „ . _ ^ : I ; . ..PCttJl. SCA-4A 
DENSITY TABLE 

NJCLIOE —> I 
HASTN • 20C 

2 . 
316SS ' 20C H(ZR) 296< 

-jf 
BE 296K. 20C NA 20C AL 20C 

nntum 
1 CORE 
2 INTERFACE 

" 3" VESSEL '• CAP 
4 REFLECTOR 

"NUCLIOl' ~ > 

MIXTURE 
1 CORE 

^,A INTERFACE 
3 VESSEL • GAP 
4 REFLECTOR 

3.1000E-02 
O.D 
b".© * •" 
0 .0 

ZR(H) 296K 

2.9472E-02 
0 .0 _ 
0,0 
0 .0 

0.0 
0.0 

~ 4^ 14206^1' 
0.0 

•••"•"4 
U238 296K 

8.7863E-05 
0 .0 _ 

"6.0" " 
0 .0 

5.42246-02 0 .0 3^91<6E-04 7.0192E-05 :.4848E-04 
0 .0 _.., j_-1..0642f- .0l ' ' T .76706-04_ 0 .0 _ l i L : ! : _ - 0 ^ 0 : .J1 ' 
6.0 " • "'-•©"•b - i - ' ^ * "juiJioE-oJ •" oid " • - • ' '"0,6 
0.0 ' 1.2140E-01 8.86006-04 0 .0 ' 0 .0 

10 
SMI 49 20C 

1.78906-07 
0.0 

'oTo"*" *": 
0.0 

"XT 
U235 296X 

1.18826-03 
_Ji,0 ; 
^'•0 — — 
. 0 . 0 . 

__•_ _• _ • '^^ ^ _ j _ • »-.•.,) *| _ *_. 

•̂ ,r. •. • ' t ; 

I 
It 

• f t , f < 

5 ^ 

I' 
k 

it' 

m 



SUMflARY BY ZONE, INCLUDING SUMMAî Y FOR ALL ZONTS IN LAST COLUMN* 
• CXCEPriDM - LAST LfFT Ll:^K^Ge IS RT BNOY LfAKAGE 

THE RCACTION RATES HAVE BEEN DIVIDED BY XNF 

ZONE I ZONE 2 ZONE 3 

... TA-BUE. m CcoA.) 
ZONE 4 ZONE 5 ZONE 6 

NT. INTERVALS 
ZONE WIDTH 
ZONE VOLUME 
AVERAGE FLUX 
RI3MT RADIUS 
RADIAL LEAKAGE 
TRANS LEAKAGE 
LEFT LEAKAGE 
LEFT LI-
LEFT L-
NU FISSrON/\BSN 
NU FISSIDN 
ABSORPTION' • 
FISSION 

<ATL • AOSN / • ' : 

1 HASTN 20C 
2 316SS 200 
3 H(ZR» 296X 
4 BF 296K 

"5 0 " 20C • 
6 NA 20C 
7 AL 2 0 C _ 
8 ' Z R ( ' H ) " 2 9 6 K ' 
9. U238 296K 

10 SM149 20C 
U U235 296K 

m.L FJ.SN. 

1 HASTN 20C 
2 316SS 20C 

• 3 H(ZR» 296k 
4 BE 296K 
5 0 20C 
6 NA 20C 

""'7 AL' 200 
8 ZRIH) 296K 
9 U23B 296K 

10 SM149 20C ' 
11 U>35 ?9feX 

i 2.00060" 
10.22100 

328.19824 
0.04712 

10.22100 
0.29976 
0.09991 
0 .0 
0 .0 
0 .0 
1.74010 
1.04455 

'•• •"0. '60028" 
0.42991 

i 

• • 1 
0.01187 

•" "O' .O'" 0.01140 
0 .0 
O'.ODOOr 
0.00003 
0.00003 
o.b'Hi^"'" 
0.00903 
0.00810 
0.54556 ' 

• 

, '0.0 
0 . 0 
b>o 
0 .0 
0 . 0 

- . 0 .0 
""^""o'.o 

0 .0 
0.00015 
0 . 0 
0 . 4 7 Q 7 6 

3."00000 
1.12770 

76.41650 
• 0.03069 
11.34870 
-0 .01074 

0.01515 " 
•0 .29976 

0.71276 
0.41300 
0 . 0 
0 . 0 

-OV00442'"" 
b.o 

0 .0 
0.0 
0 .0 

-0 .00442 
" * o.bboob' 

0 .0 
0 .0 
"b'.~o 
0 .0 
0 . 0 

• 0 .0" " 

0 .0 
0 .0 
b.o' 
0 .0 
0 .0 
0 . 0 
o.b"' 
0 . 0 
0 .0 
0 . 0 
o . n 

• •"•2.boob 6 " 
0.19550 

14.06342 
0.02782 • 

11.54420 
-0 .00546 
"•0.002'$3*" 

0 .20901 
0.67379 
0.30477 
0 .3 
0<0 

" " ' 0 . 0 0 2 ^ ^ - ' 
3 .0 

b.o 
b;o"'o"i9"3 
0 .0 
0 .0 
b.'bbbbb"" 
0 . 0 
0 . 0 
0 . 0 
0 .0 . 
0 .0 

• 0 : 0 ' •-"''• 

• 

0 . 0 
0 .0 

^ " - 0 . 0 
0 . 0 
.0.0 . 
0 . 0 

—•o;b 
0 . 0 
0 .0 
Oio 
0 . 0 . 

7'.030bb 
3.57260 

299.23364 
0.01972 

15.11680 
- 0 . 0 3 0 5 0 

* " • 0.03'8r2"" ' 
0 .28355 
0.67185 
0 .38831 " 
0 .0 . 
0 .0 

— - - • 0. bb7&3~~" 
. 0 . 0 . 

1 • 

0 .0 

—bio"*"" 
0 . 0 

-0 .00753 
0". obb'bV • " " 
0 . 0 
0 .0 
0 .0 . 
0 .0 , . 
0 .0 . . 

" b . o .•'•** 
I » . •• 

0 . 0 
0 .0 

' O'JO" " 
0 . 0 
0 .0 . 
0 . 0 
0 .0 
0 . 0 
0 .0 

' 0 .0 
0 . 0 

5.00000 
2 .60879 

269.16772 
0 .00821 

17.72559 
- 0 . 0 1 1 8 8 

" * b . 0 l 4 2 ' 8 ' " 
0 .25304 
0.45842 

' : 0.'2 05 3 8 " 
0 . 0 
0 .0 

-b;ob2'%"'r" 
0 .0 

0 ,0 
""" bio' "" 

0 .0 
- 0 . 0 3 2 4 2 

r"b.bobob'" 
0 .0 
o..q 
0". b 
0 .0 

- 0 .0 
: o . b ; • • 

0 .0 
0 .0 

"' b.o 
0 .0 
0 .0 
0 .0 

"• D;O 
0.0 
0 .0 
0 .0 
0 . 0 

• " 2 9 . ' o o o b b ' " * • 
17 .72559 

987.07568 
0 .02666 ' • 

I T . 7 2 5 5 9 
0 .24117 
0.1699S 
0 .24117 
0 .24117 
b.00000 
1.77415 
1.04455 
b'.iTeaT^ — 
0 .42991 . 

0.01187 
"*•'• 6 . 3 b 2 9 i 

0 .01140 
- 0 . 0 1 4 4 7 

. 0 .30303 
0.00003 
0 .00003 
o.biii*!^ 
0.00903 • 
0 .30810 _ _ 
6.54566 a — 

5f 

0.0 p , 
0.0 b 

T " 0 . 3 * "~*^ P " 
0 . 0 • 5. 

0 . 0 w 
0.0 H\ 
0 . 0 
0.00015 , 

• • • • 0 . 3 ' • -
A.4>Q7h 
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AXIAL - ^CA-^A. 

ANGULAR QUAORATUTE CONSTANTS 
COSIN*- (MJ» WEIGHT REFL DIRECT HT. X COS. 

1 -1 .000006 00 • • 0 " 5 b •*• 
2 -8 .81917E-01 1.666666-01 5 -1 .469866-01 
3 -3.33313E-01 3.333336-01 4 -1.111116-Ot 

• • • • • • • • ..TABkS. .m. Ccc».\0. : 

4 3.33333E-01 3.33333ETOI 

5 8.81917E-01 1.666666-01 

1.1I111^-01 
1.469866-01 .i•.^'• ' I '.•» I 

06NSITY TABLE 

MUCLIOS' r — > 1 
HASTN 20C 316SS 20C HIZ.^I 296X 20C NA 20C At 20C IMM 294 

1 C0R6 
2 GRID PLAT6 

3.10006-02 0 .0 5.42246-02 3.91466-04 7.01926-09 ' 1.48486-04 " 2.9472C-
3.65006-01 4.23006-01 0.0 0.0 0 . 0 0 . 0 • 0 . 0 

NJCLI06 —> 8 9 • •' ' Vo • 
U238 296K SH149 20C U235 296K 

- z i T , _ u _ ^ . j= j i r : — ^ — y ^ L J — 5 L » v . 

••• . ;"' * •••\'"-} '••..V- .:;\.-'" • •• .-.-..v.". •'.I 'I 
•I ' > ' ' • • 1. • . • . • . • • • • I • • . • • •• I 

MIXrjR6 
1 C0R6 
2 CR10 PLATE 

8.78636-05 l .78^06-:07 
b.o ^̂ """̂ o.'b". 

/ , * 
t 

.. . . . . , . - • . , -Vj^^t . . . . . . 

U18826-03 
"b.di ~ 

• . •«. 

^ • • • • . 
h • 

. « 
. 

•• » . 

'•'.t • « 
.••••*< 

I 
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- - SUMMARY UY ZONE, IN-UUDINr, SUMMARY TOR AIL ZONES IN LAST COLUMN* -
" "•EXCEPT IDNJ - LAST LEFl LEAKAGE IS RT BNOYLEAKAGf: . . . . 

THE REACTION RATES HAVE BEEN DIVIDED BY XNI= TA'&i-E ^ar.ccpKV,)' 

rNO. INiTE^VALS 

% 

ZONE 
ZONE 
AVE a 
RICH 
RAO I 
TRAM 
LEFT 
LETT 
LEFT 
NU F 
NU F 
ABSO 
FISS 

lATL 

rflOTH 
VOLUME 

AGE Fl.UX 
T RADIUS 
AL LEAKAGE 
S LEAKAGE 

LEAKAGE ••"' 
• L*- • 
L - •• : • .-• !.-'• 

I SSI ON/A3SN 
ISSIDN 
RPTION 
ION"; • • ; • - • - -

ABSN 

i -
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

HASTN 
3I6SS 

"H(ZRy 
0 
NA 
AL 
ZR(HJ 
U238 
SMI 4 9 
U235 

20C 
20C 

296 K 
20C 
20C 
2 0C 

296K 
296K 

2bC 
296K 

5ATL FISN 

| _ 1 _ HASTN 20C 
2 316SS'""2be" 
3 H(7.RI 296K 
* ^ O _ 200 
5 NA' •""2bC 
6 AL 20C 
7 ZR(M) 296K 
8 U238 296K 
9 ' " S 4 U 9 "'Zbc" 

10 U235 296K 

ZONE 1 
1 8 . 0 0 0 0 0 
1 5 . 5 5 7 5 0 
1 5 . 5 5 7 5 0 
0.99409 

15.5 57 50 
0.09993 
0.29975 

; ©".b" 
0.35450 
0.354 50 
1.74010 
1.04455 
0.60028 

•'6.42991' 

0 . 0 1 1 8 7 
0 . 0 
"̂ 0'.'6114 6 
0 . 0 0 0 0 1 
0 . 0 0 0 0 3 
b". 03 00 3" 
0 . 0 1 4 1 5 
6 . 0 0 9 0 3 

orbbsib' 
0.54565 

0 . 0 _ 

0 . 0 
0 . 6 
0 . 6 "• """ 
0 . 6 
0 , 6 
6.66615 
b'.'6 ~ " ' 
0 .42975 

ZONE 2 
3,00000 

• 6.60198' 
0.6019 0 
0.21027 

16.15940 
-0.00370 
0.00245 

••0.09993 
0.11895 
0.01902 
6^6 "• 
0. 6 

_6.66124 
6^0 — " 

ZONE 3 
21.00000 

"i"6. i5940 
16.15948 
0.96439 

16. 15948 
0.09623 
6.30221 

••"6.09623 
0.09623 
6 .6 i 
i . 73651 
1.64455 

_6.66152 
•~'0."4"299r 

6. 
6. 
6', 
6. 
6. 
b. 
0. 
0. 
b"; 
0. 

,00080 
00044 

76" 
,0 
. 0 
,6"" 
0 ...V? 
0 

."b •*•"" 
6 

6.61268 
J). 00044 
6."6riT6'" 
0 .60091 
0.00003 

"6766663 
0.61415 
0 .60903 
bVbb'sTb' 
0.54565 

• ••••««•.•« 

0. 0__ 

o.b 
0 . 0 
0 . 0 
67o"~' 
0 . 0 ; 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
'o ' .b •"**** 
0 .0 
0 ,0 

6,6''"' 
0 . 0 
0 . 0 
0 , bob! is 

0*42975 

• ' '''; i'''' 

•|MM« . - . • . . * • • * • < • , * « • • . • • • • . ^ a S M 



^ •* K^^, 

iAfea^ifi6to;«<iM.J».<t«<'Aaii.£.^^.3^^ t^ii^^^MtS&mem£ni 
»<^i, •*" »-t »- - S J . 

ATOIItiCS MTBENATSONAi JBH^JMh. 

TI-653-260-001 

* M * 
F\6crRE - 4 . •SCf i - .43 M O D E U 

JBaEsbSBM 

- 1 3 
i 

I 

I 

1 

'^M 

.1 

ft 
••I 

I 

A 

• 

4 9 

6 7 

6 5 

£.5 

61 

S9 

57 

S5 

55 

51 

W9 

W7 

-4S 

^ 3 

-41 

59 

37 

3S 

33 

31 

^ 

SI 

J« 

J3 

AI 

17 

15 

i 5 

It 

9 

7 

5 

3 

t 

M \aJtA ntv. • - • 7 

>MaVe*-

v i e s s e l " 
V*<a\c»-

Core 

End Co, p$ 

fi^;<i ?\o^c 

VJa+ CiT 

I»iigi^vots Hgiq.V "̂ fc*̂ ) l o i e r v o l s HeiahJ" (C.<**j 
l - I C a 0 . 3 A O O 5 A 5^.4445" 

5 5 - 5 4 d . M < ? 5 

5 5 - 5 4 5<?.8488 
5 7 ^0 .4«38 

5 8 - 7 0 7^<l<i38 

17 

18 

J14-5I 

AO.qSSO 

J . l . 0 t 5 5 

a\ .7O0S 

3La.70»3 

I 
t 
« 

n 
o 
I 

e 
f 
I 
e 
c 
t 
o 

>AIa^er 

InV<:*'W<i\s 
I - J t 

17-19 

3-0 

a . i - 4 3 

"RcJci'.uS ^C»w) 

n - 0 4 \ 8 

11.7180 

H.79*^3 

34.<^«i50 

<̂  W 13 iS" IT 11 Jt JS J5 ^^ j q 31 S3 3 5 3T a'̂  ' ^ H3 

M).. ,vy^•.%,g^!l^ '«fK'^^J^ |• '^-^ 'y^^^ 'I '^ '>^w*^W^«^W^y' '^•*yi^g^^ 
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SSp.*̂ .. f y EL CELL--«\AT ER_ FLpOOEO - _$CA..-:4.SL 

COSINE (NU) 
- 4 , 7 l 4 0 ' i 6 - 0 l 
- 3 . 3 3 3 3 3 6 - 0 1 

3 . 3 3 ^ 3 3 6 - 0 1 
-9^28096-01 
- 8 . 8 1 9 1 7 6 - 0 1 
- 3 . 3 3 3 3 3 6 - 0 1 

3 . 3 3 3 3 3 E - 0 r 
8 . 8 1 9 1 7 6 - 0 1 

ANGULAR QUAORATURe CONSTANTS 

ZONE "SUBR'EGION 
1 0 
2 0 

*3 b 
4 0 

WEIGHT 
0 

1.66666E-01 
1.66666E-01 

0 
1.66666E-01 
1.65665E-01 
1.6&666E-01" 
1.666666-01 

"•"R6GI0V 
0 ^ 
0 
0" 
0 

R6FL DIR6CT 
3" "• " • 
3 
2 

• t f 

8 
7 

'6 
5 

T 
WT. X COS. 

0 \-
- 5 . 5 5 5 5 3 6 - 0 2 
_5 .5555 36^02 

- 1 . 4 6 9 8 6 6 - 0 1 
- 5 . 5 5 5 5 3 6 - 0 2 
• 5 .55553 6-02 " " 

1 .469866-01 

NEUTRON . MKAN.ClB^TABki;. 

- EOfL SCaz:*R FO£U dEUU 

NJCLI06 ~ > 
H20 'zoC 

~ bfe fiSTf ? "rABIE 

2 3 4 
HA"SrN~". tbe~ "H(iR")T96K 0" "2oe—inrHT'i^r 

6 7 * 
0*2T8 "~iV6X—SAi4^'~ld« 

MIXTURe 
1 Î UEL" 
2 SM 0X106 
3. WAT5R __ 

NUCLlOe 

MIXTURe 
1 FU6L 
2 "SM 0X106 
3 HATER 

OVO ÔTb' 
0 . 0 0 . 0 
3.31pp6_-02 ^0.0, 

-> 8 
U235 296K 

'SZ^V66ie^6i'' 
0 . 0 
0 . 0 

-07(J 
1 . 3 2 3 3 6 - 0 4 
0 . 0 . 

b.o 0.0 
0.0 0.0 

'OTXi 
1 .22106-1 
0 . 0 

1 . 4 2 2 5 6 - 0 3 
"O.O" " 
0 . 0 

I 

X 
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- SUMMARY BY ZONE, INCLUDING SUMMARY FOR ALL ZONES I N LAST CQLUMS» 
• EXCEPTION - LAST LEFT LEAKAGf IS RT BNDY LEAKAGE 

THE REACTION RATES HAVE BEEN DIVIDED BY XNF 

NO. INTERVALS 
ZDS^ WIDTH 
ZOSE VOL'JME 
AVERAGE FLUX 
RIGHT RADIUS 
RADIAL LEAKAGE 
T^ANS LEAKAGE __ 
L £ F T " L E A < A G 6 * 
LEFT L* 
LEFT L-
NJ FISS10N/A8SN 
NU F ISSION 
ABSORPTION 
FISSION " 

ZONE 1 
i4.ooooq_ 
"0 .67564 

1.43410 
12.92210 

0.67564 
0.06360 

_b»o 
0 .0 
0 .0 
0 .0 
1.81238 
1.59622 
0.93591 
0^69833 

ZONE 2 
3.00O00. 

" b . b l l 6 8 
0.05003 

12.91298 
O.C8732 

- 0 . 0 2 6 8 1 
0 .0 

"b'.b6J62~ 
14.1BU70 
14.12507 

0 .0 
0 .0 

J).02_672 
' b.o 

Z0N6 3 
__3.00000_ 

0102642 
0.11627 

12.91388 
0.71374" 

-0 .04134 
JD.O 

b.'03 6 79 
14.41915 
14.3rt235 
0.0 
0.0 
3.04171 

' b . o 

.. ..TAi&ke... ._.'sar..cc£>flU. -.. 
ZONE 4 

_5.00000 
b".b46*r 
0.21488 

12.91959 
0.76315 

-0 .00357 
0 .0 

Z0N6 5 
_25i09000 
0.76015" 
1.81528 
12.92102 
0.76015 

-0.00812 
0.0 

-b.0045T 
14.95455 
14.95911 

" b.o " 
0.0 
0.00321 
0.0 

-0.00812 
15.92806 
15.9369? 
•1.58351 
1.69622 
1.30755 

"Ol 69833" 

MATL ABSN 

1 
2 
3 
4 
5 
6 
7 
8 

MATL 

H20 
HASTN 
HIZR) 
0 
ZRIH) 
U238 
SMI 49 
U235 

20C 
20C 
296K 
20C 

296K 
296K 
20C 

296K 

3.0 
0.0 
b.oI721 
0.0 
0.02136 
0.01373 
0.0 
0.88360 

0.0 
0.0 
0, b ' - •" 
0.00000 
0.0 
0.0 
0.02672 
0.0 

0.0 
0.04171 
b.o" 
0.0 
0.0 
0.0 
0.0 
0.0 

0.00321 
0.0 

b.o* 
0.0 
0.0 
0.0 
0.0 
0.0 

0.00321 
0.04171 
b.o 17 21" 
0.00000 
0.02136 
b.01373 
0.02672 
0.88360 

FISN 

I 
2 
3 
4 
5 
6 
7 

a 

H20 
HASTN 
HIZR) 
0 
ZRIH) 
U2 3 8 
SM149 
U235 

20C 
20C 

296K 
20C 

296K 
296K 
20C 

296K 

0.0 
0.0 
0.0 
0.0 
0.0 
0.00021 
0.0 
0.69812 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

b.o 
0.0 
3.0 
3.0 
0.0 

0.0 
0.0 
0.0 

"b.o 
0.0 
0.00021 
0.0 
0.69812 
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.•EXC.CPTIOS - LASTLFM ITAKAOF IS RT BSOY Lr.\KACF 

THE REACT ins RATFS HAVF RJf N 01 VIDEO BY XSf 

- . .t: 

T/NBue .YDLCccw-) w»! 

s;*î  

NO. INTERVALS 
ZOSF W.OIH 
ZONF VOLUME 
AVFXAGE FLUX 
RIGHT RAOIUS 
RADIAL LEAKAGE 
YRAYS'LFA-KAGF""* 
LEFT LFA<AGE 
LFFT L* 
LEFT L- "*" 
N'J F I S S I O N / A O S N 
NU FlSSION 
AB'siifPTlDs" 
FISSION 

MATL ABSN 

_1 H20 
2 H\STN 
3 HZR 
4_0-PP 
5 ZR 
6 J23R 
7_SM149::J»P _ 

~"8"U23V' 
9 H20 2DC 

10 HASTN 20C 
11 316SS 20C 
12 AL 20C 

ZONE 1 

T i l ODD 00 ' 
20 .31990 
20 .31999 

0.03003 
20.31999 

j - 0 . 0 1 8 7 3 
blo'ii-^A" 

- 0 . 0 0 0 6 7 
0 .0 
0.00067" 
0 .0 
0 .0 
0.0"bV45' 
0 . 0 

0. 0 
0 . 0 
0 . 0 
0.6 
0 . 0 

„0.0 
6,0 
3 .00545 
0 . 0 
0 . 0 
3 . 0 

ZONE ? 

"V." 003 6 6" 
0.6 3499 
0 .63499 
0.09902 

20.95499 
- 0 . 0 0 1 5 0 

"•'olbbnT" 
- 0 . 0 1 9 4 0 

0.01616 
0.03556 
0 .0 

_ 0 . 0 _ _ 
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0 .0 

ZONE 3 

""ii bobob 
0.11049 
0.11049 
3.13236 

21.05'i<ifl 
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" 3."3032'5' 
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0.01731 
3.03321 
0 .0 

_0j^0 
0.00003 
0 .0 

ZONE 4 
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0 . 0 
3 .0 

" O.b" 
0 . 0 
3 .0 

0 .0 
O.b"" 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
6.6' 
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0 . 0 
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0 , 0 
0 . 0 
0 .0 
0 . 0 
0 . 0 
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0.0 
0.0 

b.o 
0.0 
0.0 

b.o 
0.00003 
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3.0 
0.0 
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0.0 

0.00001 
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• EXCFP1I3S - LAST I.CFT LFAKAT^E I S R T OSTY" LEAKAGE" ' "" "" •"" ' 

THE REACTION RATES HAVf BFFN UIVIDED BY XNF 

ZONF 7 ZONE 8 Z3SE ZONF 10 

Ti^Bi-e. YDr Ccort̂ .) 
ZONE 11 ZONE 12 

H* 

f 

NO. ISTERVALS 
ZONF WIDTH 
ZOSF VOLUMF 
AVERAGE FLUX 
RIGHT RADIUS 
RADIAL LF^KAGE 
TRASS T F A K ' A G C " * * ' 
LEFT LEAKAGE 
LEFT L* 
LEFT L-* 
NU F I S S i n N / A 3 S N 
NU FISSI3S 

•"ABSORPTION 

FISSION 

1.00000 
0.20320 
0.20320 
0. 152 76 
58.46445 
-0.00170 
""b.o 00 67" 
0.03235 
0.05753 
0.02517" 
0.0 
0.0 

"bIo"o"r6"3" 
0.0 

2.00000 
0.63499 
0.634 99 
0.13876 
59.09944 
-0.00432 

" o . o o i o i " 
0 .03065 
0 .05445 
0.02300" 
0 . 0 
0 . 0 

•̂ "0.'b"0'24"f 
0 . 0 

2 . 0 0 0 0 0 
0 . 7 ^ 9 3 0 
3 . 7 4 9 3 3 
0 . 1 2 8 8 6 

5 9 . 8 4 0 7 4 
- 3 . 3 3 2 4 9 
" o ; o b ? i b 

0.02633 
3.0^^06 
0.02173" 
0 .0 
0 .0 

"* 6.'bo 03 9 
0 .0 

1 .00333 
0.63501 
0.63501 
0.12100 

6 0 . 4 8 3 7 5 ' 
-0 .00193 
"0,03l'67" 

0.02384 
0.0'^551 

' 0.02167" 
0 . 0 

_ 0 . 0 _ 
0.00026"" 
0 .0 

13.30000 
16.50999 
16.00999 

" 0.04001 
76.99374 
-0 .02056 
•"0101435" 

0.02191 
0.04248 
0.32057 
0 .0 

_ 0 . 0 _ _ 
"0,00618*" 
0 .0 

70.00030 
76.9937% 
76.99374 

3.21043 
76.9937* 

0.00233 
" 0 , 3 5 231 

0 .00135 
0 .00135 
0 . 3 
1.64361 
1.06163 

~b.'64591 
0 .43 705 

6 

MATL ABSN 

' 2 
3 
4 

- 5 
6 
7_ 

~'8 
9 

10 
if 
12 

H ? 0 _ 
"HAYTS" 
HZR 
0-PP 
ZR 
U238 
SM149 
'U235~" 

H20 
HASTS 

"316SS 
AL 

PP 

20C 
20C 
20 C" 
20C 

_0.0 
o l b 
3 . 0 
0 . 0 

"o.o" 
0 . 0 
0 . 0 _ 
o~."b 
0.00001 
0 .00102 
6,0 
0 . 0 

0 .0 
'o.b 
0 . 0 
OaO 

"ba"b 
0 .0 
O-i-O 

b.o 
0.00002 
0.00022 
0100217 
0 . 0 

JO.00201 
0*.~3 25"4fr 
0 .01075 
0 .00003 

b ; 312 7 5" 
0 .00769 
0 .01733 
b'l5'4"&63"" 
0.01211 
0 ,00495 
b."00377 
0 .00043 

\: 
-. . * 

.h 

MATL FISN 

'J 

i 

1 H20 
2 HASfN 
3 HZR 
4 0-?? 
5 ZR 
6 U233 
7 SM149-PP 
8 U235 
9 " H23 "' 20C 

10 HASTN 20C 
11 316SS 20C 

' i? AI 7hr 

_p,0 
'6,6 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 .0 
0 .0 
b.o" 
3.0 

-P«b 

0 . 0 
bl b* 
0 . 0 
0 . 0 
OiP_ 
bio 
0 .0 
0 .0 

"b.o"" 
0 . 0 
0 .0 

0 .0 
b.o 
0 . 0 
0 .3 
0 . 0 
0 .0 
0 . 0 
0^0 
b.o" 
0 .0 
0 .3 

0 .0 
"676' 

0 . 0 
0 .0 

JL«o 
3,3 
0 .0 
0 .0 

' 3lb" 
0 . 0 
3 .0 

0 , 0 
"bio" 
0 , 0 
0 ,0 
0 , 0 
0 . 0 
0 . 0 
o.o 
o.b' 
0 . 0 
0 . 0 

0 . 0 
0 , 3 
0 . 0 
0 . 0 
o._o 

"b. boo 13 
0 . 3 
0 .43691 
6,6" 
0 . 0 
0 . 0 

•J 

n n 
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SU MARY BY Zn-JE, lSCLUi)ING SU'P'A'^Y Fi)R ALL ZONES IN 
*ExcEi>r IDS - L \ s r L ' - r i LEAKNGE ' I s"Rr"-3snY LHAKAGC' " 

LAS' COLU'-IS* 

THF REACTION P\TES HAVE flEGN DIVIOCO HY XNF rA•S^.E. X fcoo^O 

Ml. IST.c-^VALS 
z.:\E .vioTH • 
ZONE VHLUHE 
iVET \ G L FLUX 
Ali'j .a ^ \D IUS 
5 V3I \L LEAK^GE 
T-'VSS LcVKAGE 
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LEFT H-
LEFT L-
\ U c isSIPN/Ai3SN 
N'J F I S S I 3 S 
ASSr.-lPTION 
F ISSION "••* 

MiTL ABSS 

ZONF 1 
1 6 . 0 0 0 0 0 

i i . o4no 
• i3 .02561 

0. . )3 743 
l l . O M - 3 0 
0 . 3 1 3 36 
0 . 0 6 3 73 

" 0 . 0 
0 . 0 
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I .63 ' t48 
I .OU304 
0 . 6 2 2 3 5 
"0.^1903" 

ZONE 2 
3.00003 
"0.67620" 
4«<. 34973 
0.02505 
11.71P00 
-0.01249 
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0.31513 
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ZOSE 3 
I ,00000 
"o.o 81 3b" 
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676" 
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3 HZR 
4 :)-(*? 
5 ZR 
6 J239 
r S*1149-PP 
3 J235 
9 0 
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14 -̂ EO 296K 
15 iL 2 0C . 

3 . 0 3 1 3 7 
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0 . 0 1 0 2 7 

, 9 . 0 0 0 0 ) 
0 . 0 1 2 5 8 
0.0'^76'p 
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J.0. ' )003 • •" 
<•>. 00979 
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•*'• ' 0 . 0 
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0 . 0 " " 
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" b . o • 
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3 . 0 0 2 1 9 
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O'.O 
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"b.o 
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0 . 0 
3 . 0 
b."o 
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0 . 0 2 4 7 0 

• '^.0102 7 
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0 . 0 1 2 5 8 
0 . 0 0 7 6 4 
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0 . 5 2 7 2 4 

* b . 0 0 0 0 0 
0 , 0 0 9 7 9 
0 . 0 1 2 4 5 
0 . 2 0 9 7 / 
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