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Thermal Reactor Benchmark Tests on JENDL-2

Hideki TAKANO, Keichiro TSUCHIHASHT,
Tsuyoshi YAMANE, Fujiyoshi AKINO,
Yukio ISHIGURO and Masaru 1DO¥

Department of Reactor Engineering,
Tokai Research Establishment, JAERI
"{(Received October 31, 1983)

A group constant library for the thermal reactor standard nuclear
design code system SRAC was produced by using the evaluated nuclear data
JENDL-2. Furthermore, the group constants for 235y were calculated also
from ENDF/B-V. l

Thermal reactor benchmark calculations were ﬁerformed using the
produced group constant library. The selected benchmark cores are two
water-moderated lattices (TRX~1 and 2), two heavy water-moderated
cores (DCA and ETA-1), two graphite-moderated cores (SHE-8 and 13) and
eight critical experiments for critical safety. The effective multipli-
cation factors and lattice cell parameters were calculated and compared

with the experimental values. The results are summarized as follows.

(1) Effective multiplication factors: The results by JENDL-Z are con-
siderably improved in comparison with ones by END¥/B-IV. The best
agreement is cobtained by using JENDL-2 and ENDF/B-V (only 2357) data.
(2) Lattice cell parameters: For the pyg (the ratio of epithermal to
thermal 2380 captures) and C* (the ratio of 238y captures to 235y
fissions), the values calculated by JENDL-2 are in good agreement with
the experimental values. The pyg (the ratio of 238y to 233y fissions)

are overestimated as found also for the fast reactor benchmarks. The

Po, (the ratio of epithermal to thermal 2327Th captures) calculated by
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JENDL-2 or ENDF/B-1V are considerably underestimated.

The functions of the SRAC system have been continued to be extended
according to the needs of its users. A brief description will be given,
in Appendix B, to the extended parts of the SRAC system together with

the input specification.

Keywords: JENDL-2, Thermal Reactor, Benchmark Test, SRAC Code, ENDF/B-4,
Benchmark Core, Water Moderated Lattice, Heavy Water Moderated
Lattice, Graphite Moderated Lattice, Critical Experiment,

Effective Multiplication Factors, Lattice Cell Parameters
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Table 1 Nuclides in SRAC-Library produced by
using JENDL-2 and ENDF/B-V

Nuclide ID Data file f-table MCROSS-Lib.

U-233 U03 JENDL-2 yes yes
U-234 UC4 JENDL~1 yes yes
- U-235 U0S JENDL-2 yes yes
U235 Uib ENDF,B-B yes yes
U-236 U08 JENDL-2 yes yes
U-238 Uo8 JENDL-2 yes yes
Th-232 TH2 JENDL-& yes yes
Pu-239 PUS JENDL-2 yes yes
Pu-240 .PUO JENDL-2 yes yes
Pu—241 PUt JENDL—2 yes yes
Pu-242 PU2 JENDL—2 ves yes
Am-241 AM1 JENDL~-1 yes yes
Hf HEN JENDL—2 yes yes
Hf-174 HF4 JENDL -2 ves yes
Hf-176  HF6 JENDL—2 yes yeSs
Hf-177  HF7 JENDL-2 yes yes
Hf-178 HF8 JENDL~2 ves yes
Hf-179  HF9 JENDL-2 yes yes
Hf-180 HFO JENDL-2 yes ves
H-1 HO1 JENDIL—1 no no
B-10 BCO JENDL-1 no no
Cc-12 coz JENDL~-1 yes no
Na-23 NA3 JENDL—1 yes no
Al-27 ALY JENDL~1 yes no
Si SIN JENDL~1 yes no
Cr CRN JENDL~1 yes no
Mn-5%  MND JENDL-1 yes no
Fe FEN JENDL~1 yes ho
Ni NIN JENDL-1 ves no
Mo MON JENDL~1 yes no
Cu CUN JENDL~1 ves no
Te—99 TC9 JENDL-1 no no
Ru-101 RU1 JENDL—1 no no
Eh—-103 RH3 JENDL-1 no no
Pd-105  FDb JENDL—1 ho no
Pd-107 PO7 JENDL-1 no no
Ag—108  AGS JENDL~1 ves no
Xe—131 XE1 JENDL—1 no no
Cs—-133 (CS3 JENBL~1 no no
Cs—136 (G5B JENDL-1 no no
Nd-143 HND3 JENDL -1 no no
Nd-145  NDb JENDL—1 no no
Pm—-147  PM7 JENDL--1 no no
Sm—147  SMY JENDL-1 no no
Sm-149 SM9 JENDL-1 no " no
Sm—15b1 SM1 JENDL~1 no no
Fu—153 EU3 JENDL-1 no ne

Eu—i55 EUS JENDL- L no no
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Table 2 Comparison of v—values

Nuclides JENDL-2 ENDF/B-V  ENDF/B-IV
0-235 2.4286 2.4367 2.4188
U-238 2.31%5 2.4584
233 2.4930 2.4980
Th-232 2.0319 2.0663
Pu-239 2.8806 - 2.8706
Table 3 Benchmark cores
Assembly Fuel Moderator Mod/Fuel Comments
TRX1x  U-235 H20 250 Lattice para. exp.,r=26.2 cm
TRIZ+ U-235 H20 430 Lattice para. exp..r=27.4 cm
DCAsk  U-235 D20 Lattice para. exp.for ATR
ETA-Dsolx U-235+Th232 D20 113 Lattice para. exp.,.r=33 cm
SHE- Bokerl]-235 C 2316 homogeneous, r=28.7 cm
SHE-13 U235 C 15724 heterogeneous, r<99.76 cm
* "Cross Section Fvaluation Working Group Benchmark Specifications,’
ENDF-202 (BNL-19302;, BNL.
sk Hachiya Y., et al. J. Nucl. Sci. Technol., 13(11), 618 (1976,

s Hardy J., et al., Nucl. Sci. Eng.,
dtelokkino F., "Study on Thermal Neutron Spectra in Reactor Mederators
by Time-of Flight Method.  JAERI-M 82-207 (1982).

55, 401 (1974).

Table 4 Critical experiments

Assembly Fuel Moderator Mod/Fuel Comments
No.
1 U-233 - 0.0 metal , r=5,984 cm
4 1J-233 H20 73 U02(NO3)YZ , r=25.4 cm
7 U-233 H20 119 U02(NO332 , r=12.7 cm
8 0-233 HZ0 154 UO2FZ , r=12.79 cm
Q U-233 HZ20 195 U02(N0O3)2 , r=14.58 cm
10 U-233 H20 381 UozF2 , r=15.94 cm
11 U-233 + Th232 H20 1833 U0Z2(NO3)2 , r=34.99 cm
12 U233 + Th232 H20 1986 UoZ2(N03y2 , r=61.01 cm
13 U-235 - 0.0 metal , r=8.74 cm
14 U-235 H20 50 HozF2 , r= 15 em

ilz__
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Table 5 Effective multiplication factors
Assembly Exp. Calculation / Experiment
JENDL-2 J-2/B-5 ENDF /B4 B-4/B-5
TRX~1 1.00 0.9934 (.9993 0.8860 (.9916
TRY-2 1.00 0.9945 {.98004 0.98830 0.9042
DCA 1.00 1.0021 0.9348 1.0013
ETA-1 1.00 0.9966 1.004 0.9851
SHE-8 1.00 0.9949 0.99304 0.99709
SHE-13 1.008 1.0031 1.00086 1.0051
Average 0.9974 0.991
S.D. 0.0034 0.0054
Table 6 Effective multiplication factors for critical experimentsk
Assembly Uncertainty Calculation Comments
No. of K-eff JENDL-2 ENDE /B--4 Fuel Mod /Fuel
1 0.6992 to 1.0003 1.003 0,965 U-233 0.0
(0.967)
4 0.9997 to 1.0003 1.048 1.047 U-233 73
{(1.041+0.006)
7 0.9996 to 1.0004 1.003 1.001 U-233 119
(1.00310.007)
- 8 0.9972 to 1.0027 1.023 1.021 0-233 154
(1.022+£0.007)
9 0.9994 to 1,0006 1.029 1.027 -233 195
{1.028)
10 1.0018 to 1.0054 1.008 1.004 U-233 381
{1.013
11 0.9976 to 1.0027 0,991 U-233+Th-232 1533
(0.996)
12 0.9973 to 1.0027 0.992 0.886 U-233+Th-232 1986
{0.991)
13 0.9992 to 1.0008 1.0078 1.0062 -235 0.0
{1.005)
14 0.9999 to 1.,0001 1.006 1.005 U-235 BO
{1.,008z0.006)

# McNeany S.R.

and Jepkins J.D., Nucl. Sci. Eng.., 6b, 441

" The values in the parenthesis were taken from Ref. (10}

(1978).
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Table 7 Lattice cell parameters
Assembly parameter Exp. Calculation / Experiment
JENDL-Z2 J2/B-5 ENDF/B-4 B-4/B5
TRX-1 f28 1.311 £ 0.02 1.001 1.004 1,034 1.033
d25  0.0981x0.001 0.978 0.881 0.988 0.98b
§28 0.0914:0.002 1.056 1,084 1.037 1.081
Cx 0.792 &0.008_ 0.99%6 {0,989 1.007 1,008
TRX-2 gzs 0.83 = 0.015 0.983 0.986 1.016 1.015
25  0.0808+0.0007 0.965 0.969 0.9/ 0.972
$28 0.0867+ 0.002 1.032 1.067 1.009 1.0B1
Ck 0.644 + 0.002 0.985 0.981 0.992 0.994
DCA 0.84 0.54 0.3981 0.977
pird) 0.06 1.00 1.00 1.00
28 0.049 1.00 0.98 1.02
ETA-1 Poz 10.54+ 0.15 0.921 0.915 0.981
‘ 825 1.74 + 0.002 1.012 1.005 1.004
§02  0.0166£0.0008 0.842 0.866 0.778
CRx 0.857 £ 0.009 0.896 0.892 0,968
P?B,fﬂz; ratio of epithermal to thermal U238 or ThZ232 captures
525 . ratio of epithermal to thermal U235 fissions
§e8,502; ratio of U238 or Th232 fissions to U235 fissions
C* CR* . ratio of U238 or ThZ232 captures to U235 fissions

J— 14_
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Al TRX Fil

A. Benchmark Name and Type: TRX=1 ﬁhrouéh TRX~4, Hz0- moderated uranium lattices.

B, System Description

These benchmarks are Ha0 moderated lattices of slightly enriched (1.3%) uranium
rods with diameters of .4915 cm in a triangular pattern. Measured lattice '
parameters inclpde ;Pa, ﬁaf 635, and C*; B’ was measured for TRX-1 and TRX-2,
bur not for TRX-3 and TRX-4 ghich are two-region lartices., These latcices

238,

directly test cross sections for U faat fission. They are sensitive to

238y jpelastic scattering, the 235y fission spectrum and the H;O cross sectioczs.

€. Model Description

1. Infinite Lattice Calculation

a. Physical Properties (Cylindrical Ceometry)

Outer Concentration
Region Radius, em  Isotope  10°% Aroms/enm’®
Fuel 0.4915 335y 6.253 x 10 *
ey 4.7205 x 1077
Void 0.5042 -
Clad 0.5753 Al 6.025 x 1077
Moderator * iy 6.676 x 1077
%0 3.338 x 1077

*Lattice spacinga of 1.8060, 2.1740, l.%412, and 2.8824 cm,

respectively, for TRX-1 through TRX-4,
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Sugpested Method of Calculation

Monte Carlo, wmultigroup Sn(u > 4) or equivalent P,, or integral

tragaporft theory. An accurate treatment of -“esonaoce absorption is

essential.

2. Leakage Calculation

ad.

To account for leakage use a homogenized multigroup B, calculaticn
with a total buckling B° = ,0057 co > for TRX-1 and B* = ,005469 cm °

for TRX-2. This is oot suitabie for TRX-3 and TRX-4 which are two-
region lactices,.

An alternative treatment of leakage, applicable to all four lattices,
is to cylindarize them and calculacte vadial shapes explicitly usiog
multigroup Sn or P, theory. In all four lattices the axial buckling

is .000526 cm_;; all are fully reflected. Core perimeters are as

neatly circular as possible.

TRX~-1l: 764 fuel rods

TRX-2: 578 fuel rods

TRX-3: A hexagonal arvay of 169 UOQ; rods was removed from the center
of the driver lattice (piteh 1,806 om), leaving 1432 xods.
A hexagonal arvay of 217 metal rods (pitch 1.4412 =) was
centered in the opening.

IRX-4: Every other rod of ths TRX-3 inner lattice was removed,
leaving 61 metal rods (pitch 2.8824 cm). 1809 UQ; driver

rods were now required.
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Dimensions of Cvlinderized TRX Lattices

. Outer Radius (em)
Composition TRX-1 TX-2 TRX-3 TRX~-4

Homogenized test 26.2093 27.4419 11,1467 11.8198
Lattice cells
Water gap = - 12.3268 12,3268
Homogenized driver - - 17.9406 42,1717

lattice cells

Reflector large

Properties of GO, Driver Larrice (TRX-3 and TRX-4)

Cuter Concentration

Region Radius, om Isotope 1°* Atoms/cm”
Fuel L4864 3asy 3.112 x 107"
sy 2.3127 x 1077

%0 4.6946 x 107°

Void 5042 -

Clad .5753 Al 6.025 x 107°
HModerator * iy 6.676 x 107°
180 3.338 x 1077

*Trimgular pitch lattice with spacing of 1.8060 cm.



D. Experimental Data

Pitch, om
Water/fuel vol. racio
Number of rods

2 =4 =2

B, 10 o=

28
]

615

628

c*

Hote:

4L COre center.

<8

625 = raric of spirhermal-to-thermal

628 = ratio of

238
C* = ratio of U captures to 23

E. Comrents and Documentation

JAERI —M 83 — 202

TRX-1 TRX -2 TRX-3 TRX-4
1.8C60 2.1740 1.4412 2.8824
2.35 4.02 1.00 8.11
764 578 217 61
57 + 1 54.69 + .36 - -
1.311 + .02 .830 + .0LS 3.01 + .05  .466 + .01
.0981 + .00l  .0608 - .0007 .230 + .003  .0352 + .000&
L0916 + 002  .0667 + .002  .163 + .004  .0452 + .0007
.792  .008 646 + 002 1.255 + .01l .526 + .004

Paraneters correspond

P77 = ratio of epithermal-co-chermal 238

BU fissions to

Parameter measurements are described in Ref., 1 aand 2.

235

U fissions,

5U Eissions.

[ captures.

BSU fizssions.

te thermal cuctoff of 0.625 eV and were measured

Measuremenrs of thermal

disadvancage factors {Ref., 1) and fast advantage factors (Ref. &) are also

available.
fuel rods, ecc.

careful actention,

Reference 5 shows scme additiooal derails about che iaccices,

Cadmium cutoff energies and foll perturbacion were given
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Uo; Fuel
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Enrichment

Diameter

Density

Al cladd

Not., 1203 or

1499wy
: 1480mm

10.36 g/cm?

ing

1.D.
0.D.

Al

: 15.03 mm
¢ 16.7T3 mm

pressure tube

I. D
0. D.

AL

1168 mm
1210 mm

calandria tube

2LImm

[.D.
0.D.

1S

”‘ZMH

7;213,13mm

T 2230.00mm
1324758 mm

Al pressure fube

1D:116.Bam
oD:12L Omm

Q

N\

Alcaglandrio tube

1.0:132.5mm
Q.0 : |36-5 mm

()
2

/6@
G

Onc-quarter
cluster

0%

¥e

@

““——l__ﬂ .

)

Caleulation model

726_

cross scotion of

r:

. 132.5mm
: 136.5mm

22

Air gap
Coolont

fuel
UQ, Fuel rod

Diam. tc“smm
\\ Al cladding
/'\ N\ 1.D:1503
U ‘\\ 0D:1673

() ‘\
Ayrgap

HZO coolaont

of DCA lattice cell



Loper grid plate

Vacant Al lubes

obove D0

Tlnval, (200- 1) ¢cm

Bare fuel port

rm‘h N suppory

—

¥
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h

Core ,
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Lower grid plofa.
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Lattice Dimensions and Compositions

A. Cell Dimensions (cm)

Driver

{TRX

ETA-I ETA-II Rods)

Fuel radius 0.3302 0.5461 0.4864

Clad inner radius 0.3556 0.5461 0.5029

Clad ‘cuter radius 0.3946 0.6337 0.5740
Box inner 2.4524 -——
Box wall thickness 0.0761} 2.6046 -
Water half-thickness 0.3867 0.3867 -

Pitch 1.5367

a . (square)

"% B, Lattice Dimensions (cm)

Tank inner radius; 33.02 {The tank was double-walled,
outer radius: 35.56 each 0.64 cm thick with a
1.26-cm-wide annular gap
between them.)

ETA-I experiment:
Inner region: 256 boxes; 2304 fuel rods
Driver: 2580 TRX rods; ¥ipne. = 36.9155
Vourer = D7.4633

ETA-II experiment:
Inner region: 216 clusters; 864 fuel rods
Driver: 2732 TRX rods; ¥ipner = 36.9155
Youtet = 08.4496

C. Fuel Atomic Number Densities (10* atom/cm®

ETA-I ETA-IO Driver
-0 3.8151 X 107 | 4.0883 X 107 | 4.6975 x 107
#20h | 17705 x 107 | '1.9815 x 1077 —--
=y -— 6.1021 x10™* -
Sy 118101077 2.7 x 1077 | 3.1181 %107
- ey 6.7183 x 107 | 6.55 x10™° | 2.3176x 10"
By 1.1961 X 10~ | 9.0 x10°° _—
ey 6.0561 x 10°* - -
D. Transverse Bucklings (cm™)
ETA-I ETA-II Driver
Blaans 0.00050 0.00065 0.00053
E. Other Atomic Number Densities {(10™ atom/cm?)
ETA-I ETA-II Driver
Clad
AL 6.0247x10™* —— 6.0247x107"
Zire-2* -—- 4.5068 x10™* ——
Moderator ’
D 6.5787 x10"b £.5390 x10"b ---
'H 6.6451%107%" | 1.0632x107*"| 6.676 x107"
. %0 3.3225x10~° | 3.3226%107* | 3.338x10°*

“The composgition of the zirconium was;
Zr 98.418 at.% Cr ©0.176 at.% N1 0.078 at.%

Sn L.116 at.® Fe 0.213 at.%
bpfeasured results of the experiments are corrected to

theae hydrogen concentrations (1.0% H,0 in ETA-I and 1.6%
H,O in ETA-I).
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fl§k B. #ofbE FRRRERET— -2 27 4(SRAC)
DR R DTS

B1 #@ =

. SRACOH BR4GEOFEO—HLE LT, HFRKUTOHEBIC >V TORIEENET > 70

() YT HG L BITRGBRIETHESOHE

() BAMEHEROLEGIRTOER

(D WEEEDEAHER T kB O EHE

Q) REEBEORES <7 A —% (p®; Ratio of epithermal to thermal ¥ captures,
U fissions, 0% : Ratio of ® U '

fissions to “*U fissions , C%\L : Ratio of ®U captures to “* U fissions ) DFF®

() KR BOCHFIE

WD 1 REFHERICE EOCREETERE

fk, (D, G, D, GDiE. 2RTBLU 3RTILEGHE (Citation )YTOARIBETH D,
W), ) e T, RS, S, HE, BEHEOBRE L LI BARETS b,

4§ : Ratio of epithermal to thermal %

B.2 HERK

B2 1 EHPLTEHES RUEERTETHE B OFEN
Ehtk ¥ Far £
FEidi THEG CRMTFoX THEZ S,

fav fdE ;ﬁﬁ ¢ (x.E)e(x, E)

E:
Lfavfas x, (B x) 8 (x. E) [dB" v 3 (x ED ¢ (x. E)
L S )
?Vié_wg) ¢ (i,g) e G, g)

Lyysn Gog)é G g3y 5 Gelel.g)

k5 & 4
i
wr,l - inversed velocity
Vi

X, (E,x) : Total fission spectrum

v ¥ (x, B v X Xy

¢ (x, E) : neutron flux

6" (x,E) @ Adjeint flux
i?ﬁﬁ’fﬁd'fi{?%j 2
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IViZr G.g)d () 3w 5 (g Gg)

'Bef{: z 48;‘

=16
THREING,
Z T,
Xy, (x,E): Delayed fission meutron spectrum
Ba; . Fraction of delayed neutron families

vy : Delayed v value

B2 2 WHKGFOESRA~T b

4 Y PFvd Citation TREHMA~s M, BIEICEKELAZTETREAT 1 @O H
AT P AFEATLUTHEL T, B—0ORA~<y PSR ERLTO IEMENERED ESE
AN P AEROCTHET A2 L9EF Ui, WHEANC LY, HROKE,, DEREOLDE
R4 2 OBRPERETH S0

B2.3 EEGREOETE

wEEIC, SAENOEEFER, D, Dy, D, 2D, DA SBIRUTSA, ZOAMADHE
HERs I EETE TR TE 6 L2t L

D,. D,, D, @& EBREMIEL T TR LD IKEAZND,

RV geometory D, D, D,

Slab X~Y—Z X Y Z

Cylinder #-R —Z R Z G

Cylinder R-7Z R Z

Sphere R R

Hexagonal H-Z X Y Z
(X-Y-Z)

Triagonal T—Z X Y Z
(X-Y-Z)

ds. 2WTEFEOBA L, D, DBl oftEIERIAB,

B24 BEEBEORD YT A—F
MEEEDRS /N7 A =%
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p*® =Ratio of epithermal to thermal 28] captures
3% = Ratio of epithermal to thermal U fissions
8% = Ratio of **U fissions to ® U fissions
C* =Ratio of U captures to ** U fissions

i, BIToRRICEHE SRS,

epithermal reaction (FRITF DX THET 5.

® g Vo Vx

P o Ve Va

thermal reaction HELFORTEHET 2,

RepiZngU ¢g(l')‘ DN
b4

Ry=2 (y—fg)om§5£j£3-23-¢gCr)- DN
# Per Vi Vi
C i
0., o DECER BRI R
X - fission ¥i3 capture (=absorption—fission ) %9 6
f, : epithermal indicator
Pg Vi © 2 Omg’ Vi

g'eg

DN : Nuclide density

B2.5 MRIHBOKIGHE
Filter Offris B liess L U filter T & CREE SO TRIBEEHU FTORXTHEE N A,
Wt SR OB
R (r)=2§ Toet 9, ()

T 4 A H — FRILEBO KGR

R{)= I, Seec b, 00D
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3, b EE SRS
- fission X% capture (==absorption —fission ) ZRd {5
D7 vy —EIRE
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B.2.6 | REEEHIC b LT UGEH
0 HEEA
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1 1 % *][ ]
%‘AJ Zf_; [W] [ ¢1, g _9'5.1, Z g5i, g“"¢j, g

1+ding
black 5ER Tit,
1 1 x
N
] 4, '+ Dig , J
Aicsg

TZAC, j D flux R4 ¥+, A, i3 leakage Area, diidflux 4 ¥ is s leakageh
$ TOFEEE 4,03 flux #4 ¥ & | /5 leakage HiE TOEH, C, 3N F /2 2548 black
boundary constant Thd, KRR TE I ORAEETH 5.

B3 A &

B.3.1 Citation @AM}

AELETIL 2 Citation DHF L W i%FED B SRACD < = 2 7w (JAERI —1285) 0 . 7TEH®D
Citation AJID—BABEE L. == 2T AVBOIRATIAIT» CTHLFT&E LS FEATAS &
IEBEINTL S,

EEL75 — % E SRAC == =7 ll. 7T®Block 1 TH U, < DEHIC Block2~Block 8%
BNL 7.

¢, BHEELUEHIETIE, Forward flux & Adjoint flux#0EET S, JDOM
flux 3, BIOHETE LA UM ERFOLDAEFERTACLLETERLHIRA-THD,
Section 001 D NGCAD, NGCAIIC L WBREITS, B, &5 UDHITEED flux i3 28 F
SHAHIATEN D,

NGC? : Adjoint3F 852, AdjointHEMUREARE 1] ZANT 5. RORE
Adjoint flux ASprint E 5,
NGC@3 : FLUX AZ10A 7 ¥ a v
= A7
=1 Adjoint fluxiZ 28 £ 5 A7)
=—1 Forward ¥ L8 Adjoint flux % 28 HH S AJ]
) NCGCU3A 1 o ¢, B BLIUEEHEMRD Adjoint flux (228 FEALHEMAZTNDLO
TNGCI2IZ0 L4 B~ETH B, Fio, NGCUH—1 DI IuxITHERITHIESEL,
B ¥ & UEEEEAIT S, 247 L Citation DANRTNTHETH B, T BER
BLUBKE w3 EE2T LR L TETREL ST,
DIFIGEID, BELAF—7 07+ =<7 v b BLUATERT,
BLOCK1 SRACHI%I A%k 3/
NM C A —FTHEETAMEOH (€7 v v 008 TE S zone FEOEKE
( internal black absorber THIEE%E 5 AL DIV TIIERA)
T DA OB FIEEETE AT C &2 EkL BLOCK 4~8 b &5 5.
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4 -
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B3.2 HIEENEOLHDAIIFT—F

Filter Al B LU Filter 8 HEEO fission & & OF capture KIGHE, &5 L UBEHGEDE S/
5 A% (p® ; Ratio of epithermal to thermal *®*U captures, 8°; Ratio of
epithermal to thermal U fissions . 8% ; Ratio of *®U fissions to **U fissions,
" Ratio of P*U captures to U fissions ) (&, Fixed source # & Ufeigenvalue 1Y
SER A OB L0 I N OO RSB TE L, FRCAFELTERNEEED 5 I E AR
FREREIL Va2 7HE0ERO Y s TTHOH UNERL T SEME 5L, Fixed Source &t
B, H—step T eigenvalue [HE M ( Br 1, eigenvalue FFBROFERE & LIGIES A,
Fixed source BIEHOA 4 & X3 Fixed source FEDERICELETOTHRE SN,

RIEBETEAITAESIZ IC 18 £ 1 & L Material sgpecification 7—4% (== 27/ 1.8)
DBICATIT %o

PR 7 4= b BLFNEERT,

_— 39 —



JAERL —M 83— 202

a. GEITE control integer
IOPT (1) 7 4% — G REOMIGEEHET S8
IOPT (2 7 4 % —ARHEBORIEERETEST 58
IOPT (3) B OMS 5 4 — ¥ 23T RT 58
MREC  HRAWEET » 4 v OWHER
b—1) 74y —EREZICHSNWTOAS (IOPT 1> 0 DD A)
MTNAME #E0#% (MACRO filed A vox—%) (8XF) 244, 27
IREAC fission Wi capture @ f5i%

=0 f{ission

I capture
2 fission KT capture
NMESE BGREGHED B4 v ¥ 2 DR

b—(8) AvvafOKE 3+ NMESH ./
MESH (1, 1) XEFA v 2 BE
MESH (2, 1) YHR A Y 2 BD

MESH (3, 13 ZAHMEA v V2B

MESH (3, NMESH)
(X, Y. Z) % 14& UCNMESH#IATT 5. 1iRkIn, 2R BEOBEICRY, 25501
ZHE Ay 2 BTmHFIE0EANT 5o
# — F bl IOPT(IHRATIF %0
¢.—(1) T s —RHRIEIC DT OAS (IOPT@> 0 DBE&DA) S2A4, 2/
MTNAME #7850 %# (MACRO file ®# v /3—&) (83F)
IREAC  fission X i capture DI
={ fission
=1 capture
=2  fission KU} capture
NMESH HIBERAZIBT B4 v ¥ a O

c.—{2) v ¥VaHOEE S 3%¥NMESH,”
MESH (1, 1) XHBA » v afs
MESH (2. 1) YAR A v ¥ 2 BES

MESH (3. 1D ZHRmA V2 BT

MESH (3, NMESH)
(X, Y.7) #141& L TNMESH $A719 5, 1T, 200t EDEHEIIY, Z 5508
ZHMA Y 2BmGE0EANTT %o

. 40,#



JAERI —M 83— 202

c—@8 ZFAF-—BEHOT sy —FHBHE ZIGMAX S
FG() 7 gy —FERER (1ED
PG (IGMAX ) ( IGMAX £)

A — ¥ Cid IOPT (24T,
d.—1) BEEERES 5 2 —5E0L»O AT (IOPT 8> 0 DHES) ~MREC./
NREC(1) B 1 ORTER

Mécmmmn ¥1'8 MREC D%

d.—{2 EBRE, U, PUDposition HIEE /6+ IGMAX
MPOSI HHENMERE 7 > 1 VROMEERS
LU235 BUF—4 DhEES
LU238 BUF—-5 OREES
X XKHE A » ¥ afi
1Y YAHMA v & a s
1Z ZHBA v ¥ am
FGSL) T U B @ epithermal 8 indicator
FGSCIGMAX) "

d—~@2# — FEZIOPT @),



