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On Critical Mass Analysis of the JRR-2

Abstract

The critical mass of the JRR-2 was found to be 15 fuel elements, instead of 8 expected,
when the reactor reached criticality last autumn. The critical mass was analyzed by AMF
and JAERI a few years ago, but afterwards some modifications have been made of the
structure for the reinforcement, for example, during the construction. In this report the
critical mass is recalculated perfectly and the difference between 15 and 8 fuel elements is
discussed. Moreover, the results are compared with the experiment.

The deviation of the critical mass is mainly caused by the effects of control rods, fuel
elements, grid-plate, etc., in the reflector, that is, only heavy-water or light-water was con-
sidered as the reflector in the previous calculation.

In this report a simple method is used to calculate the critical mass. The effective multi-
plication factor for the core with 15 fuel elements is obtaind about 29¢ higher than the

experimental value. This difference is also discussed in detail.
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TABLE 2 Nuclear constants for materials
Fuel alloys
Aluminum Heavy-water Light-water
Inner Quter : '
=nsily (g/cm?) 4,471 3.511 2.71 1.106 0.958
Thermal 5, 0. 6367, 0.3243, 0.01274 0.00007692; | 0.01856  ~ -
cross sections . Zs 0. 12055 0. 1002 0. 08576 7 0. 5068 3.201;
(20°C-Maxweil) S 0. 11855 0.0982 0. 08363 0.4233 1 831
(cm™) pA 1. 5197, 0. 2600 C— S —_—
Resonance z, 0. 1205, 0.1002 0. 08576 0,3522, 1,468
cross sections &3, 0. 00593 0. 00585 0. 006124 0. 1791, 1.358
(cm™) S 0. 1185; 0. 0982 0. 08363, 0.2711, 0.576

TABLE 3 Nuclear constants for the unit cell

Fig. 6-celll AMF-cell| Fig. 5-ceu(g‘;}cxﬁ§d)"
k.. 1.758, | 1.806 1.798
Li(cm®) | 40.8, | 68.1 63.2
*(cm?) 159.6 | 141.4 146.4
B,*(cm?) | 0.00340,| 0.00333, 0.00332

HEMEY &L AE—B LTC-5. 3 bHA AMF 12
0.031eV DEHHHEFIANFE - RETHBEE T
D F FHBITTE VA, LTy LRI
RIBEAEERTHLZ LRSS Bx0AFTCR, &

L2 EFELOMBEETFE TS ik AMF 0 24EY
K&, p it AMF & 97 &R0 T mita v
EDEFEHoCBDCHhEL TS, LAL,
koo Cik Z DIHOBNRKEITHLE, A L,
AMF xitAD 3w % 0.377s5cm ! (L=114.3cm) &
L PEL LT WAEDT, S ORIV EETH
L'Ci?ﬁi"#l.- L P A R

%7 Fig. 6 OOV COREEE, AMF o4
L D REMBRPEVOT ke, LPhEL%Y, TR
BLSHLTVAMN Bo? CladhE BNy, TABLE
3 OB TIE Fig. 6§ DD Bl oFRPLERZ W
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TABLE 4 k4 for 8 elements core

Reflector saving
4R(cm) 4H(cm)

27.6,
25.8

Buckling
B;(cm™) B.(cm™")

0. 0290
0. 0285;

kef f

AMF-cell
Fig. 6—ce11

0. 0457
0. 0427

48. 3s
50. 05

1. 064
1.070
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TABLE 5 Volume composition of reflector (core radius of 42, 6cm)

Side-reflector (C; graphite)

D.O 0. 7817,

Heavy-water region C 0.1147 | in horizontal exp. holes

(radius 42, 6~76.2)

Al 0.0539; | horiz. & vert. exp. tuhes & thimbles, D,O-outlet, dump, overflow tubes . ..
H:O | 0.0240; | in gaps between horiz.-exp. tube and th1mb1e : AR
Void | 0.0255. | in vertical exp. holes ' ‘

Al tank fegion Al 0.8883

(76.2~77.47)

C 0.0921 in horizontal exp. holes
H.0 0.0196 in gaps between horiz. exp. tube and thimble

H:O 0. 7995;
Light-water region C

0.1311 in horizontal exp. holes, a part of Pb shutter
(77, 47~95, 2;) Pd 0. 0502 lead shutter
Al 0.0191; | horiz. exp. tubes, cover of Pb shutter

Head-reflector (8S; stainless steel)

guid tubes of fuel elements & control rods, supporter, central thimble

D.O 0. 9070
Upper D:0-Cd region) Al 0. 0810,
(thickness 58.9) ’ ss 0.00783 | cover of control rods
A Cd - {-0.00408 | contro!l rods ’
] DO -} 0.8975
Lower D.O region Al

(17.8)

0. 0637 fuel elements, guid tubes of fuel el, & control rods, central thimble

shock absorber €& cover of control rods, a part of extensions & guid
S8 0.0388 tubes of fuel eleinent

Bottom-reflector

D:O region DO 0. 9690,
. Al 0.0284; | fuel elements, central thimble
(thickness 17.0) sS 0.00252 | a part of extensions of fuel elements
Al 0.8831
Grid-plate (4.4) DO |7 0,08%; | coolant inlet
8s 0. 0275 bolts & nuts
Plenum chamber DO 0.9519 !
(25.0) Al 0,0481 | side-plates, attachment of grid-plate
Al tank bottom Al 0. 6826
3.2) DO 0.3174 D.0 inlet
H.O 0.4784 =
H:O region (38.5) D0 0. 2000 D:0 inlet ’
Al 0.0707: | wall of isotope trains, DJO inlet tube
Void 0.2508; | in isotope trains
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Thb. ZOECHHR 6 B TFEOEKT OFENATHE
FEFROMERIAMESNARL, TORHEES
AL oMl hsd. 0L 5KEBEFLERE
32.85cm kich, LM CREEOEFEAM D
TABLES xR -T<%. SLOHETLHEIDT
TABLES I ¥ LTk, 7L fERHED TS
£ IR LKL, TABLES LE U7 T HHEL T

TABLE 6 Volume composition of reflector
(core radius of 32.8;cm)

Side Head Bottom
D:O region .Pé’gerregfg lower DO |D.O region
D.O 0. 8157, 0. 8836, 0. 8392, 0.9479,
H.0 0. 0203 —_ —_— —_—

C 0. 0968, -—_ —_— _
Al 0, 0455, 0. 0963 0.0971 0.0478
Ss —_ 0.01317 0. 06365 0. 00424
Cd e 0. 00686 _ —_—

Void 0. 0215, _— _ —_
Bottom
Grid-plate Sllg;:gr Qolutg&k H.O region
DO 0. 0938, 0. 9643, 0. 5336, 0. 3362,
H,0 _ — —_— 0.4303
Al 0.9061; | 0,03565 0.4663; | 0.0784
Void —_— —_— e 0. 1550,

Ha. ThdhERELTRDDRAPETRATE
Fig. 12 e TR LA, Fig. 12.2 TERTH
WThBDIX, Fig. 1.2 FELCL, FAO HFIY
LEREBEKEREROH FI YL e FERPOFEEH
i FERAMmO 1/10 i€k 5 2FE (Cd 1/10 = He.

2. BEREOZODREREKSW T 13

Th D) T, E&UT 1100 i & » =34 (Cd 1/100)
ThbH. FLHADSMIIBLAEE ST, i
Fig. 12.2 DR O EHFRETFIRE, Fig. 1.2 O3 D
CHL CHPETFHRENT 5 AMENHENSEL k- T
V5. Sk Fig. 1.1, Fig. 12,1 %% 5 85L5
i, BTEREPETRAEPETRL VRS A BF
L3 BFELACEATED, cOLdFELE—2IEL
Fo AT Fig. 11.2 © & 5 IC e F R A E T
HIEWER 2 3HTThH 5. ,

BlE 15 & AL =2\ T Fig. 10, Fig. 11, Fig. 12
(Cd 1/10 & 1/100) * 4 »OHEL+HELCEi.
C ORHAYHFRERA TABLE7 TH S, FK, BAE
TORKREDIFE % TAsLE 4 Offi & K35 & #63F
FENRTAREMUL cLink b ke ¢ 0.147 HimlL €
WA, Lo LEBoRMEOEECE 0.166 HP L,
TAMIMZ L 554 Y &ITHLCL ¥ T 5. 0.166
D ket OFJPORBE, Ak ETHREREOELIC
&b 0.108, UfIRSHAEC LD 0.066, & FF0 -
YT NoTITICLY 0,002 o Tind, =
DEOIODEEHE 0.176: L 7 b 0.166 & —F L i
i, HEOBEIMIL TRV O THEATHLS., oF
CHRLEROLDEFD BB CHL A, TABLE7 242
EFHHL Tk 5 42.6em O FF A% kar RIKFE
fliL Ty Bz L s,. 16 RELOEED ka OIZH
i 1.006 Clb » oG, HFLERK 32, 85cm DD
HEMCh 22 396 TR ke 2B AREMG L TV B8,
oL 2.2 CTONE L 5 e MH BRI &
2 TWBDT, ZOREOUMEMNTL H2DRYKRT
bH5. ZoHEITERS LTINS, il
LHEESER O H F 0 LARSO BT O &
DAL AT, TABLEZ BB L 510 by 2L
Th1'h 0.195 FRECRIIC 7B fns.

PlEoHSw XY, tiehd 84k 15 Aok
DXEOPHL EHAKRBAOFRRER, Kk & o § &
B, BEERERY, SV ML~ hEE84E
DHEHEOBICIIZL T thoteledThb o LS
ofe. —RICHHBEOBRM CEER R RD B8, Hf

TAsLE 7 k. for 15 elements core
Buckling ’ Reflector saving ; 5

B:(cm™)  By(c) 4R(cm) AH(cm) _ -
D.0, H;O reflector (Fig. 10) 0.0346 0.02685 26.9 -7 - 510 . 1217 -
core radius of 42.6cm otera N Syt

Cd 1/10(Fig. 11) 0. 03865 0. 0349 19.6 30.0 © 1051
core radius of 32.8;cm e . coE
Actual reflector | TCA 0" gig 12y 0.0432 0.0347 22.8 30.6. 1,035,

Cd 1/100 0.0432 0.0346, 22.8, 30.7 1. 0365
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FCHbh, chOBPREHETEA. ZOMEIER
OEREIHOBC+IEEL £ Tlkbigw 2k
ThD.

3. RAEARGEICONWT

EERERS AnD 16 REEmLick®d, HLix9
ALHBEB-TUiel. Lichis TLEBEER¥EA
Lick, BLCHEEOLDCIERFICERZONS
HESHEECKS. o TR ofEOHEFD 1
DF ==t Gz Bz, 2. LRABLEEEFIT 24
AFLER - ERRISESATRT S & ik, 90
% EEOBEIEES 2L b EXONHOT, 0% I
EIBEZE D 24 AF LIV T EICE - 1o

3.1 24 FFLOREEE

24 AIFLMNE Fig. 3 DL IR BHITTHY, Fig.
1N O L FELO—FRSOFR, FL 3 2 12 KR
B 6MTFAEROEKCES T THS. BIERA
ORI L 720 T, MAHERERPOA - TV 5 LI
KAk THEKR L, THRHEOTAKBOHEHH
RAt TABLES ik B 2D, TABLES O X 5iTis
3. fok Sofcid BoEFE 42.6em L e o7
12D kb QKM O BEE, 15 FALOELD
Pl L EBEMNTHD. Fig. 11 OfF L R

TABLE 8 Volume composition of reflector
(24 elements core)

Head Bottom
lower D:0 DO
D.O 0. 8766 0.9539
Al 0. 0822, 0.0421
S 0. 0412 0.00404

TABLE & k. for 24 elements core

Buckling B.(cm™) - 0.0370,
B,(cm™) 0. 0341,
Reflector saving 4R(cm) 22.3
4H(cm) 32.0
ket 1.132

L fo B PR e % Fig. 13 R L. ke DF
BRI TABLED IR LT 5. TABLE7 O & L
Eus (X 0.081, 7.79% #inL Cuv%. PRREE 1455
febietne 0.89% Lich AMFYDEy 0.9% L—
HLTWE, LhLoheswCRERERSLY, ©

REeLade1Ab708 1.3% L IERHIREL K-
T 5. TABLEZ O kai=1.051 &\ 5 fHIHNLRD X 5
AR AIEM L T B 0T, FHEMED 0.8% &
AR 1278 2 T B, LA L TABLEZ O ker=1.03%5
ZlioCh 9AROMBPERT LD kur 2 0.096s, 9.3
o L TwaRTEY, 1 Abidiedsre 1.0s
o TEILERMELEMPIENS D, 2 TO HEW
MREAEREC L » TWADOTHLHBREORET TR
T25M, IOl EKEAMEOFERZSDOLIS
S5cu. AMF o5 ¢, fHInEREO DT
TR S RISE X 8.7% (fBE LA 0.79%, F#i+
/s 3.56%, Efi§ 4= @ 0.83%, 2T0MWD o
PRk RE & IR R 2R R Y 3.5%) &k~ T
WAEDT, L Fhucel 24 AELTTHTE ARH
S 2iBC 9% BT bk e YRR e & €5

ThHH.
3.2 909 MRS VRMEEREROICHE

909¢ MY 5 v Rl f i, PARIEER Eo X
St Al ED Lo bEABREL. LAMLEC
COMNIIEAED BY L4500 Byl T, Fig. 2
FO ¥ & CHICHEE IR 909 #ilicicsod @
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TABLE 10 Composition of the U-Al alloy enriched
to 909 (gfem®)

2y 0.4024
2387J 0.0453
Al 2.641

TABLE 11 Nuclear constants for the alloy enriched

to 909§

Density (g/cm?) 3.088;
Thermal Za 0.6281

cross sections Zs 0. 0938

(20°C-Maxwell) p - 0.0917

(cm™) > 0.5198,
Resonance s 0.0938

cross sections £S5, 0. 00607

(cm™) By 0.0917

PRy,
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Fig. 13.2 Flux distributions for the 24 elements core (axial) (2094 enriched fuel)
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1 0 25U 0f 0.4024g/em® 7D % T, U i
BY DRz Al T3 d0%K>. COHER %
TABLE 10 IR LA ETELE 2 24 FFED T
- EF TaBe2 KHRIEL CZ OBEAESIROBZTE
% TABLEIl RLA. Zhbb b Fig. 6 DEAIED
VCEEL L AR TABLE12 Th b, Taste3 23
TE5. ko BKES p OB XY 8% EEEHM
LTHksh, L%, T KIZBEAEERE . ThhbRl
WO L5 Ly ERAmIC 4 SE|L, Fig. 13 L[
BRIC U T 24 BIF.LICO RSP EFHRSTA Fig.
14 ThHS. Fig, 13 X D BPHEEFHRMUZAOHTHHE
HECHML TS CREAFERN XS it
U TABLEY KHIGT 5 ket DETEIEETR % TASLE 13 (T
¥ Ldh. ks Offils 209 BEED L Z L b 0.054s,

4.89% #4inL T+ 5. Fig. 13.2, Fig. 14. 2 ICHE.LH B
AEThD. 909 D& 2Tt ke A% 5.5% WimL
TV BYR, L2 b THEL D, TABEI3 & TABLE 9
HHE THhE 25 &5 AL REGEETR PRk
D, TG ka2 4.8% HmE LS EBRICK TV S,

BRI L EBE L OhBRY (5 KFL) 17

TABLE 12 Nuclear constants for the unit cell
with 909§ enriched fuel

ke 1.904
L (cm®) 41.3
wem?) | 159.6 )

Bm*(cm-)f 1 0.00398

TABLE 13 k,"-for 24 elements core:with 90 9§
enriched fuel

Buckling Bi(cm™) 0.0373
By(cm™) 0. 0343,
Reflector saving 4R(Cm) 21.8
4H(cm) 31.4,
Futy 1. 186,

15 FAFEL T kar=1.006 Th D H 5, Hili&Riio
SRS, 0% MO MR (L 1496 BILLED
FERERLONRSHITC, chBETdREL LA+
BTHH5.
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o2 Cdh 5 —[F Fig. 11, Fig. 12 ORSICi - AR
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FPTETHDA, 2.2 TRITEANT 1 & X s,
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g U1 =285y S®
=1+ Ec"‘zln"‘;f «D(XZI (1)

Fig. 6 @z 2T P/2129, P/33610) oy ¥~ 2
el CAERL CA D, TABLE 14 DIRFE LK 2 B
TABLE 14 Volume composition of {he unit cell

D0 Al

0.1858 0.0G59  0,048569,| 0.2903
Al frame region| 0.0298 0.0569s — 0, 0867,
D:O moderator | 0.6229, ~— —— 0. 6229,

0.8385, 0.1128, 0.04850,| 1.0000

fuel alloy| Total

Central region

Total unit cell

TABLE 1 % {fi o TN OHMERIL D 0 28U o4
0.07362g L % B DT, (bbhA L & TIXEEHEAM
2HMYV BB LALEEL T B.) I8=0.0000989
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b, £=1.0010s £ 5. »\_m; 5 L;mu TAC3FE L
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- 2.53 .
ChEfoT p ik

1 _ 3
l/fr-'l (EZB)‘

TROONBBITHS. & & T 3, (EI) 2%
nERI L %2f Fig. 6 O oW TOETHS.
= DA% Kb B e b ke LI FHE TR D £ LR D B
PETChHD. Z0LbEFeLOREROKERY,
TABLE 14 AT L TABLE2 D, LT (9) &%
DEZFE-T, (6)XDORFEORKDL 5L TR
fEAS TABLE1S ThB. 3L 3 L LTz Tt

2=+ Z.BNs (R.I)ess 11)

—Inp=

(10)

ST £3,2.6 XMaichste. L HAANL
KT RIL)eti % FTOEF5XEH. HBVIEER

TABLE 15 Resonance cross section for
the unite cell (1) (cm™)

Za s Z
Central region 0.0618 0.2617, 0.2786;
Al frame region 0. 0252 0.1773 0.1773
D20 moderator 0.0689  0.3522; 0.3522;

TABLE 16 Resonance cross section for
the unit cell (2) (cm=Y)

2, z, &
Central region 0. 0488 0.2617, 0.3105,
Al frame region 0.0252 0.1773  0.2025
DyO moderator 0.0689 0.3522, 0.4211,

WA e T N EAMETH 5. coReiND
fo b R RIBINRL A 22 e flivy, 3 B LT ESNV2.6 %
M eBEE 20 TEHBR THhL. ZOREORHEA
TABLE 16 Th 3. 7ods = OflGILRGELIC & 5 EFIR
Wita o THEB RV, b Off% - THUY
Fi PR AT A RRIEF 2 o RN L YR
52, L@ A MEATIRT (2 o Tk Rg) x (6)
HORAD 220K &S, bbAHA (6) TR
CNTBH0EDT, SORGCRAEReTs A
Eva, f ORI LI TES. Al BT 3
Lo F/, BRBEMIC WT550 FFa 2LITOX
Srind.

FresF+ (kata )2;’3;“'} a2)

ZI c
FF.=F+ (IﬂatA)ZX AV,

TcEnF
* 1+gaValguVu (

+ 2T

4 FEMEEENE:OWEERN (5 XFL) | 19:

o (3] g

y_ﬁMTM, .z-ICMTA . .
BRI 5 e, (13) 'l:«D FFm (Diﬁ:fﬁfmﬁ
o (32-1) DRt #5. Bk D Rpbh
TRIEFTFOfEA TABLE1Z K35, D% ffis T
(10) K> Zar, (3N 2KDBH, T I L TABLE
15, TABLE1é @ 3y & REEASAR G- AL ORINTSH .
Tiebhb E3 HEEHLT, =D £ 8 (30 T

TABLE 17 Resonance disadvantage factors and p

Calculation-method| Integral transport Diffusion
Cross section | TABLE15 | TaBLE 16 | TABLE 16
F 1,090 1,075, 1.041
F 1,102 1. 086 1.052
FF, 1. 236, 1. 206 1.118
Py 0. 00453, 0. 00456, 0. 00468,
(E2.)F 0. 05927 0. 05915 0. 05874,
¥/ 0. 9263, 0. 9257 0. 9233,

Ha. S vk s, REEIERIRID F
BoXWGPHETHIC L s T D 2 LB HT5. oh
mH (10) e L vsRbBRA p Offid TABLENZ =
ARLA gt cofiie hiio 2 Fig. 6 L nhig
MEEEme LT (5) ek B (R1) e’ =47. 45 barns
Lo R e, Pk TS A R R R
kYR 2 & p=0.94115 $LHE P Cik

p=0.937Cs L7035, ok, A ©EE2HHEHLA

W p=0.8998 & Vg A, = =Tk TABLENZ o Ao
0.9263s %4l 5 4%, LElLoKd» o s offiodideL

TEAMK £0.5% B2 Tl vz i s,
Wik MpEFe 50, 7 & f CThHA, =
STCETHDBPETFRELZL5. 2hiciz AMF
o T 523 BROWND R 2i% 5. ‘
TT,:'= 14 A72s (;;TM) 02 (g?’m) <0.25

(14
BRI B M IR 03-25.5°C 72 5 72D, 154
LW T O Su(BTw=0.017, 5\ & L Cit LI
T A EA G 0.32, Zhd b Taf/Tu==
L1 &7 o By FRE & Th=0.029eV EE icic
5. dbBACRBFELOL VAL Y b Y.
RET 5O CTRHEE I NS B, ik k{k+0.001




20 . JRR2 OMRBHEILSNT

eV BETHB., Z ZCik Fig. 12 0 X jh’: 32.8scm
O LERY fioTl B, 0.0206V DTy 7 AT x
LTI T2 BMEEEIR © 3. & 3¢ % TABLE1S
4. Zhir MARGULIES™ R % f#iv., BNL-325
L - TRDIEDIDTHS.

TABLE 18 Thermal cross sections for the fuel alloy

(cru™)
Inner Quter
b 0.577s 0.294
by 0.471; 0.236

JAERT 1019

1.001, 1.002 LAl Eicus. TABLE19 o {H% {#
U, ik s Al e Sl o s TFaLEy (6) EE
B LGk, chnb Fig. 6 2L OFRTOMHE
HrRDAHDOTHDE., TORE % TABE20 ICX:D
T3, ot zofiBo g oEdHiiL Tk
Vs BAFETREA LR LT, PETRERC .
Folwony ofrE:ALRILEC.

Fig. 6 © Al ¥e#Ro BHHUL TABLE 14 % o TR
B2 TR, DLET Fig. 6 ©A0 3 HURE.
FBOFEENRD bibIT, chnb (13) R

TABLE 19 Nuclear constants for ithe unite cell related to a fuel plate (cm™")

Int. transport (0.029eV) Int, transport (0.025eV) Diffusion (0.025eV)
Inner Outer Inner i Quter Inner Quter
F=F"' 1.051 1,030, 1.055 1.033 1. 000, 1.000
FF., 1.055 1.032, 1. 059, 1. 035, 1.002 1.001
I, 0.0948 0. 0502 0.1041, 0. 0552, 0. 1089, 0. 05675
pA 0.0755 0. 0384, 0. 0829, 0. 0423 0. 0869 0. 0435
Z 0.3634 0. 3591, 0. 3636 0. 3593 0.3612 0. 3577,
b 0.3087 0. 3046 0. 3088, 0. 3047, 0. 3070 0. 3035,

Ty fThHAEMN SOBENLIC2EDOM
FHRA D D L FIE, ZOBDOREOTHEL 7f XKD
TRHFREHHETHS.

Y
uf—uiz (15)

St Se bk il Fig. 6 DEAMKDVWTOHTH
B, C AU ke B e R R Fe JT R
LA TRE L A, T ociy 2.2 T
~tz k5, ¥73 Fig. 7 DML OLTRHRF
wRWA, = ORCHRIDGRIRD © & 5 FEE M
il BRHXARDEAD LS CHBHRIC N2
FIEF F dESBAHEMERTHS. Thwr
TR TN I YEFCOMPETFRO LYK L T
F'=F rr3obictsd. LizpiaTF=F & (6)
KomoRr Lokwbh, FFa & (13) & @ik

FFaczF+ 2,54t [2,,0 (2p—zat) + 2 (%x- 1)]

&&6.kﬁ,%ﬁﬁwfm(%kd)®ﬁmkh.

kL Tkpbie FAETFL2E->T, Fig. 7
DL RCOWTOMEREEDLRSE. Thb%
TABLE 19 1€ ¥ & 3h7=. —HuCiE Hli oo 0.025eV
D=y I AT = METRPETICRT 5 EY, HIE
S L PEGEL R - TRDBE G TH V. FoOfl
RSO L BARRER CHESOER AL S.

oI »C Pa o, Ps BRI CHEL T3

EORRETFLHEML, (15) Kic kv 9f ¥ RDS
DTHBDH. ZOFERY TALE2! = ¥ k. LR
) & B e Tmas & ot 0.59% BECh b, 0.025
eV Mt 0.029eV iLh otz c itk D 0.04% k&

TABLT 20 Thermal cross sections for the central
region in the unit cell

Integral transport Diffusion
0,029 eV 0.025 eV 0.025eV
o/ 1.319, 1.354, 1222,
& 0, 0881, 0. 0966, 0.1016, .
5 0. 0699, 0, 0767, 0.0808
X, 0. 3627, 0. 3629, 0. 3607,
S 0. 3081 0.3082 0. 3065
7 1. 9525, 1, 9526 1.9558

TABLE 21 Nuclear constants for the unit cell and 2f

Integral transport Diffusion

0.029 eV 0.025 eV 0.025 eV
F 1163, | 1.180; 1.135
F 1188 | . L20B | 1163
FF, 1,409, - | © 1.451 1342,
s, 0.02079, | 0.02233 | .0.02478 . -
= 0.01597 |  0.01715 0.01911
of 1. 1.8893, 1.8886 . | : 1.8970, -
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TABLE 22 L? for the unit cell

T.eVy | ZuCem™)  Dem)  L¥(cm?)
Integral | &0 | 0-02079 o086 - 426
bransport o,gp5 | 0.0223%  ({; Gages ey
Diffusion| 0.025 | 0.02478  0.8841,  35.7
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TABLE 23 Nuclear constants for the core-2
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b Z,7=0, 00262 (£2,)r=0. 06334, p=0. 9595 TABLE 15, Eq. (10)
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TABLE 24 Nuclear constants for reflector
0.029 eV-thermal Fast
Z.(cm™) D(cm) Zi(ecm™) Di(cm)
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plenum chamber 0. 0004845 0. 81065 0.01026s- - |: 1,283
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HO region 0.00866 0.3823 0. 02458 1.407
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