JAERI-M
9091

EIR PSP OE BB R IS BT 5 Ky
B LY 7 VRIS EAMED AT

1980108

A A P E R - BLE R

B * B ¥ Hh & % M
Japan Atomic Energy Research Institute



T ooWmEEE, BAET HFEHA JAERIM LV E— b & LT, AEBICFATL T D
e BT, AR, HELYOBMAHEE, BAREFNURAEMEEE (R
T) & T,

= B
BHLIL(ZE,

%ﬂﬁi%ﬁi’f

JAERI-M reports, issued irregularly, describe the results of research works carried out
in JAERL Inquiries about the availability of reports and thelr reproduction should be
addressed to Division of Technical Information, Japan Atomic Energy Research Institute,

Tokai-mura, Naka-gun, Ibaraki-ken, Japan.



JAERI-M 5081

ERFOFLBMEBARCETLRIGE
BLUY v 7 RISEMEO BT

A4 7 F 7B BT RO AR 98 BT IR T 47 L4
AR SAF. FE EX-ZAM KIK

(19804882 6R0%HE)

FCAR T AERFOFLBEMBBEERTS LN - 2REGETHE INLBESRES
fi, BABRER LY T2 RICEMBEOBT R T ok, ZBHTH, FLEBRSBR
*HOBOFEHEFEOFHEEBRE T520C, WX (Sy) , A#e JUBEREET
LO b, BIEEL b OREFITR -k, FPEHKL JAER]I Fast Set Version I
L ER L 72,

BFA Sy €y 7BRTOBARECO TR, BRHEAX 1 VERAOL 25 FEE
EREERT O ERETERL AW, —F WX ERLS, Py EUTIERME L HBEHA N
—HETT, ¥4 VEROBBEEREEEL THW A BERBER, REBEICH S b
FEAFOERLCONWTE, TREOHET LI RN,

Puvr 7 RIGEMEC2WT S, BBRAELFA+HTH Y, BEFBELCL - THA—R
OHEHKEINDL, Lo, —BCREAR -HOMBEARY. L) FMAIBREVLET
H b,

*  RIERHETHE



JAERI-M 5091

Analysis of reaction rate and sample worth

measured in simulated LMFBR meltdown cores

*
Hirokazu TSUNODA, Masafumi NAKANO and Jitsuya HIROTA

Division of Reactor Engineering, Tokai Research Establishment,
JAERT
(Received August 26, 1980)

An analysis of fission rate, fission rate ratio and sample worth has
been—made on FCA VIII-2 Assembly built to simulate LMFBR meltdown cores.
To check the adoptability of computational methods used in analysing core
disruptive accidents, the results obtained by the three methods, transport
(Sn), conventional and modified diffusion methods, were compared with the
measured ones. Group constants used in the analysis were prepared from
JAERI Fast Set Version IT.

Conventional diffusion theory does not represent the measured fission
rates both in the compacted and voided region. The results obtained by
transport theory with SuP¢ approximation agree fairly well with the meas-
ured ones. The use of modified diffusion theory, which changes the diffu-
sion coefficient in the voided region does not significantly improve the
agreement. For Pu sample worth, problems still remain partially which
need a more detailed analysis, although the use of transport theory improves

the agreement to a large extent.

Keywords: LMFBR, Core Meltdown, Reaction Rate, Sample Worth,

Fission Rate Ratio, FCA Assembly
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Fig. 1 Vertical cross section of FCA Assembly VIII-Z2.
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4.3 PuHr7ARWEMBE

ERTE, BEAS e 78RI OO b0 4 e ZWRELT. 4HOPu HERL
CAMOTEMR (2—1—1,/167) CBEL TRBEBREHAFUESI N &,
E#EETRTHEMEL, A THhY IROBEHHEC LV BA, TNERNLEBBROFESR
HEROFETHEBRL o TFF4 FEBRICHL TR, EL ZHPEEHFHEAUTHLNT
WADT, AT » ¥y ZEBROWBE*ERTL 9t 1+ @AC4ROPu WMEHFLHRI LA
SDLELT, WEANC LY BHEEDHERTER LA, —F, ZB L2 5P EHEFBE
A HBEC L - TEBABERCGLTHR, BHROFEHS £ 1882742 -TRKDA, TOH
&, 9+ hiT AKOPy WMEHELBESLWEEMLABIDELEREL, tA+H O Pu K
FERICEH T A Pu EFHEE*BLDDAEHEMILELRCONT, e2r§EEH R k. &
1 CRIECHATIEDRFERE, RRLALPFERLALFETHEAL .

Table 1 @, HE4FOERME & 2 s BUBHBELOLMET C/EETE LDk,

EREZTO Y > 7 A RIGEME

BEKRC T AERECSEBEE OB Fig. 28 [RT, SEME 2 58 Bt MEH
SHEIC L) Bh, C/EBOAME., *URBABRE(AOKR) TOTALRAL (., #HH
75 vy PCEDSCRDOATL LY ASL ALBEACD S, LrL, 1 Z2& 2 2 OME TR,
C/EMARTITOLL DD, KEBELETLBHRAFEHROERFTE, » 5 L EDF
EECEEINEEDO AN EDbD b,

B2 5 €y FHRRETOY v 7 2 RIGEBE

BB RSy FERA L BRFASC TS, RBE-HEME LORE T Fig. 29ECFT,
BARENFOBECE~ND EERECHS LA, REAATEHL L TEANWD, T—K
OBEYOERE L (HEERNEROFLFLENLS T NG, COERTO U OBS
BEAFCONTHECTR—RARON AP ok B b, HECHAW O o+ =15 45
EBLTWLELIDEEDLN B,

BEBBICLLY 7 o RIGEMESACERL LT, ERERTOSMEOHTED LA
feB % Fig. 301CRT, ALARTH, SBEERSHEBLMAE 77 > 7 » PRBER LT
EELEBRE ST ERLT WA, L2L, ABKETH, BEERBHERI I LASD,
KA VEBOBFR TS v v b EBTRER(WENERLT NS, COBHTR U H
TP BAEEOS LY, B, BEOAHEFECL->TRE(ER AT EDL, R
HEMECONTIGRHNE ORI LRIV A—HOBEINDLIOEBbR A,

L FCTAIGELWNBLELTHIALUEDTE T A »>A, BER T Fig. 31T, BITR

L#zSy BEETIFOSAE, BLFEEYAVWARXERTE L BRESHEREOLRD
Bk bk dOTHH, N bHELPARE, BEEARFERLCE W T WA EE T
SHEREIDOKERMEEARD, BECA4 FVERTEEKLLTAI(RBT EVb 5, BB
HEL LD L, BEERMERTBIFEL, #4 VERTRBXRABT 2BERC S L5, B
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EHBEL C/EEARIKER b ALTIOLBDNS, T L TE 1 2HEHEMENS2 5 HO
FR~NENBOTETSH EEEL, (2 SBRERHEBCET THBON L THAFEE]
FRHBLAZ (Fig. 310btc ), ZORTH, RRECOWTIHZHFABELGXHEOF
BFEAIFHOERNTC LD effective SOZEERL, ZOREHR (H1LBBRENI(AE)
DREEHLA. ErbBHLAK, 2EELTC/EEOREREINTHLZ LBbE b,
LaLAass, [BRESERE] THEKAL L CEEEAREROF LT LEAMTA-ESR S
o,

Table 1 C/E Values of Pu Sample Worth in FCA VIII-2

Position  Reference Al A2 A3 5
117 0.868 0.962 0.943 1.036 0.8638
10Z 0.914

9z 0.937
8z 0.952 0.929 0.985 1.130 0.960
67 0.976
52 0.986 0.986 1.067 1.036 0.977
42 0.991
3Z 1.005
2Z 1.000 1.017 1.015 0.998 1.033
1z 1.007 1.006 0.985 0.967 1.030
-12Z 0.967 0.970 0.925
-2Z 0.960 0.965 0.935
-3z 0.971 0.967 0.964
-5Z 0.973 0.961  0.949
~-8Z 0.953 0.951 0.925

* Experimental Error
1% for *1Z ~ 182
<2% for -9Z ~ -10Z
<37% for -11Z
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EFUEBHE LT % o TORE, BHASKCHE > TR—KOREDR LN LD, &
WEREER O ¥4 FERA CHRABMELAZR-TEHD, LV EEEZBRFAPLETH 2,



JAERI-M 9091

) =

ERFEEE RO CHIL->T, DOYC I ¥2— 23— Fovx 7 20HARERTSELTT
I-oABEFYEFEEREHERRFLIC/MIBETRCREEL 7, HICMIKSALEE
EL{OARAMELR i, EEO 1A (ABIABXREFIREFRF CACEER, #E
OAZEL L« OBEPHPHITHR VR, B(BRBERL I+, T4 FILXREIFETIELE
BEHrLRRBEYRYELEE TR, CLORHFOBETRL T,

g £ X B

1) SBHEX, BEAM, SAAEY FCA WI-2846KCL AR = v v 7ER, B
M55 ERARFNFREERC22(1980)

2) FEHIEX. AEARN, AERR I BEFORLEBERERCET HLRE L Uy ¥
FARGEMEORZE. JAERI-M 9090(1980)

3) Collins, P.G.. Ingram, G.and Codd.J. ! Proc.Int.Sympphy.
Fast Reactors, Tokyo, Oct.16-19 A40(1973),

4) Smith, L.et al. SIMMER-1 ' A Computer Program for LMFER
Disrupted Core Analysis, LA-7515(1978).

5) Takano, H.et al. | JAERI Fast Reactor Group Constants Set,
Version L. JAERI 1255(1978).

6) /NLET. M BB

7} Benoist, P. | Streaming Effects and Collision Probabilities in
Lattices, Nuel.8ci . Eng.34(1968). _

8) Fowler, T.B.et al. | Nuclear Reactor Core Analysis Code !
CITATION, ORNL-TM-2496, Rev.2(1971).

9) Hardie, R.W.and Little, WW. ! PERT-V, A Two-Dimensional
Perturbation Code for Fast Reactor Analysis, BNWL-1162{(1969).

10) Latharop, K.D.and Brinkley. F.W. | Theory and Use of the Geperal
Geometry TWOTRAN Program, LA-4432(1970).

11) FAKRR. EHLE. BEX . BREH - VCLLF 1Y) ¥4 F4 FRIGE OB,
A5 4 FEFEFEFHFERKOFHABEERCTI(1979 ).

12) Tatharop. K.D.and Brinkley, FFW. | TWOTRAN-1 : An Interfaced,
Exportable Version of the TWOTRAN Code for Two-Dimensional
Transport, LA-4848 ~-MS(1973).



JAERI-M 9091

ol 53

AFEEFTHEOCDAEoT, DOYCaTrEa—2a3— Vv 7 aORBAREERREL TF
Ao ERRYBEFEEREEARRRLF L MIBCECRBEREL I T, HFOAMIEKS LEE
ELOARRAME 4B, TEOIA(ABIEAREFIRENF CACHET. HEC
OABLLTEOBZBPH N TRV, B(RBELET, t4 . HiELAFTEEF)IELK
BroRMEFTABESBELR T, CCRRHFOBERLET,

2 £ X B

1) SHEL, BEAM, AAEN FCA W-284KICL 2K 2 > Y 7ER. B
55 FEAREFNYEEFRC22(1980)

2) THBIEX, SELI, AEER EEFORLEBRBERERCETHILES LUy~
FTARGEMEORNE. JAERI-M 9090(1980)

3) CQollins, P.G.,Ingram, G.and Codd.J. [ Proc.Int.8ympphy.
Fast Reactors, Tokyo, Oct.16-19 A40(1973).

4) Smith, L.et al. SIMMER-] : A Computer Program for LMFER
Disrupted Core Analysis, LA-7515(1978).

5) Takano., H.et al. | JAERI Fast Reactor Group Constants Set,
Version L. JAERI 1255(1978).

6) /ANLE—, fh: #AE.

7} Benoist, P. | Streaming Effects and Collision Probabilities in
Lattices, Nucl.Sci.Eng.34(1968).

8) Fowler, T.B.et al. : Nuclear Reactor Core Analysis Code !
CITATION, ORNL-TM-2496, Rev.2(1971).

9} Hardie, B.W.and Little, WW. | PERT-V, A Twe-Dimensional
Perturbation Code for Fast Reactor Analysis, BNWL-1162(19869).

10) Latharop, K.D.and Brinkley., F.W. | Theory and Use of the General
Geometry TWOTRAN Program, LA-4432(1970).

11) 4 «KH, ®ELE BER BXAREH= - VCLLH7 M) v a1 VRICEOHN,
BT 54 EHAFEFNEEKOSHKREEHRCTI(1979 ).

12) Latharop, K.D.and Brinkley, FFW. | TWOTRAN-] ! An Interfaced,
Exportable Version of the TWOTRAN Code for Two-Dimensional
Transport, LA-4848 -MS(1973},



JAERY -M 9091
#8]. R—2FFLEX-YEFLLEORSREBL DK

HEEFEL LT, 2RTTCHEBNBSLCD bbb AReforence, AOERAK, Tk, =7
¥y JEROWHENRFORIBERE(RALBEL LT, 27 ¥ Y Y 7HBOELEFE
TEBERRLLALERNAZEKRCIARICTO 2,

HBHEL, TR -Z=FACEHBELAFHTIEME 2L, BEm-<y 7V~ 7EHEE,
TR AF-—BEEBCRDL, RIT, ChEATETAX -YHELTT L - TFEFRIN T B,
FHEF AT ETBANCEARENL ( FS/F5)OEMAMEEEL . Fig. A - 1Da»H
bERMICEEL THB T A ok, LOREEFig. A- 2CRT. Reference FREL LT
AOBKRETH,. off-center DX X7 b A FNAEBHIKEASOOE= F ~350 L H
Mm% L., ok (center. r=00cm)T1%, ¥4, afA( off-center, r=156cm)
TO04ABERELIENREL TVAW, —HCERRTH, MEF A+ TRODND R 7 €Y 7R
MOBRMETEFLACESADNTNE, LaLatb, s affETHRABLECELR
(., zhidReference HbEVWEAOKROEREABRTDL A, X~ Y= FArOANT - 2L
hHWMEM Sy 2) I DFEPIEERT L L, WTNOERLCDNTEE= T ORERIC
BREAEFESLLRAELALN AW, LA oT, of f-conterOEMHWAMEL LT r=156
em LHHLECLCHBEANWIOEEDR S,

#81l HEEFEotLEHRBER

BB ACONT, BHEEFBATAMNBICL > THHEINLZREEOETLHRTE R
N, LETHBWELTFCA V-2 RO BBRELEHHT L 2HHEO £+ (Normaleore,
Na voided core Y% HEo Eifsb,

HEIL TCELINT T - FCHAEW, £ 2Bl THRPEASBCHE LB L RIEEEZR
Wi, BRABRHZBOBACBCRELZRKEROEMEFEZAL KT HRC, HFERT
BEINERIEESFO erPHEEOETH O LA, Fig. A~ 3 L Fig. A—-47TH,
wrls— v EUFIPUL PURSGBCOWCHBARIRIN TN A,

PBOEARLCONWTH . BREDE»LALER TH v EHCHE~THE O B E
FRTHEKEL A>T ND S OD, 1 ROBMKREET BB I n, —F, “UBRSEE
CoONTH, FlAd PuBRBERT e A+ P HECHENTI 0B U EIRERELRTIEARL
EHHEBBELAKRE (TN, £REL ORBCEL TEBVPLETS L,

AR/E TH oA ERMAER, tr0RRLC PURLFPUOMMSRIRELTHEAL THE
LESDTHAH, Fig. A-30b, bLBEHSBVRF HITHE, e+ PRTHRIEING,
PN EL v A R HNT | ~2 BBEIIRZBEEARDL, LrL,. RRCEHRLS (B
%) AAOKE AVERERT, FAAECHBL TEERATRIL LBV B ok, DEDE
BEOHLHL, 1 DERHEBEES NI IAEENTE, DI 1 D2 v OEKVRBIL
2B LE L Lo TEFETHCLE, C2AVERBEOKEXTZIRCHMELZ L0
b5, 1EACHBEAL OWTH, A+ FREATHHINBLUAIEETFALT L HET



JAERI-M 95091

LA L EL LN, 2BEBOMBEATRE T LA, ERAERI A1 EFEELTE
AEEHRT o, FORBRE. PPUBSECON TS e+ PRATTEHE £+ FHELELN
B(O05 FBEOEV )T LA, COHEAERALEF O e ERBICECLWIRELED
(D TH b, HEER O 1 2EBL TWE LT ENHEENSLIO0, 2O kAl
HOwrt ORCER O ACEIBT 300885 &EL LML, LAV 2T, EBETH
o BIC, REOQO e nREL. DORGROC AV PHEY 52 HBRESOWHHRE BN
Er LR LD PUBSEOREL IR SREMTTHL EEBbNL,

Rl BOUEFHFOC/EE

Table A—1725H A—5WC5EEOEFE (A0, A1, A2, A3, SXD center L {Fof f-
center (LT AMAPREOC /Efir =T, Th b REC, BEAFECL 20/ E L
HEC LAHC/ENBRER-TWE, PUBHE(FS5 ) dbnid *PURSIHK(FE)DC/E
BENET LEL, ERECEE (%) E77T,



JAERI-M 9091

cm
0.0 934 15.6 294 350 46.8
T i T 1 ) 1 R
)
_l /’ I} 1 ¥ 1 1
H
| <[/
N
Core CR /
BT
i Driver / DU Blanket
_ %
Fig. A-1 R-Z and X-~Y Configuration
;§:$ Reference’
a R-2Z
i . x-y A0
< e R~-2
g osop A
o o) & 8
© i s
2 o028 ¢
g ; ;
S * 3
o 0.26 © * o o
il N (]
L a -y 2 4 4 2 3
- 0.24‘» &%
] g B
N\ 8, 2 ) 8 3
) -
o 0.22 Slumping Zone
Y - ,R..E
5 X-Y 4
0-20 L 1 L 1 l 1 b ll ] ! L L
0 10 20

Distance from Core Center {cm )

Fig. A-2 Comparison of Fission Rate Ratio F8/F5
between R-Z and X~Y Calculations



JAERI-M 9091

3407 PapLOA BN Ul

83BJ4 UOLSSLJ :wmm pue Moo 40 A3 L8usbodalay [[9)

P
-y "BL4
40670
- I P
001 <
ol
™
90.L/0-540 —— - JO Vi
e/ E-S4L
40271
~66°0
-
. oot <
(I ~ n..._u._.~
<410}
R-1741
[ |
L | I | T 1 1 T 1 P
2R e e | 25
olo| @ o a
w2 g 2 g
3 =

(PBPIOA DN ) 240D

9407 [RWJON UL

31eJd UOLSSL ue 0 Ajlausboudais 3
4 :wmm p :mmm 30 A% I8y (8D
£-y "bi4

4060

90L/0-54L —-
9GZ/T-S4L — 1017}

g8d /8d

1

660
] } oo’

Gd/6d

4107}

1 T

DN -

1
o
[
O
~

{IbM 5NS

(IDULION ) 810D



a)

X I RV IR R P LR o

29
30
3l

Table A-I

Transport Calculation

Position

11.04
10.92
9.5
9.0¢
.04
7.0
6.5
6,04
5.04
4.5
&0
358
3.08
2.04
1.0L
0.04
=l.04
=2.02
=-3.0Q
=3.5¢
-4,0L
C w4, 58
=-5.0Z
=-6.07
=6.5L
=T.0L
-0, 04
=9.0¢
=9.54L
~1C.0c
-11.02

F5

0,688
0.920
0,932
0.336
0,963
0.917
0,976
0.Y30
0.991

1.00¢
0,997
1.003
0,935
0.994
0,997
0.934
0,995
1.003
3.997
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b} Diffusion Calculation
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12
13
14
15
16
17
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20
21
22
23
24
25
26
27
28
29
30
31

Position

11.02
10,04
9,52
9.0L
8,02
T.00
6,52
6,04
5,0L
4,01
4,02
3.02
3.0l
2.01
1,02
.02
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-2.04
”3|O£
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4. 07
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-5.04
-H, UL
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-7 02
~B.0¢L
-%.0¢
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!
W

0.892
0.926
0.937
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0,978
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1,004
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1,007
1.000
0,999
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0.999
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1.008
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0.995
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0.939
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(. 8%
U.T%
n.8%
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Table A-2

C/E Values of 2

a) ‘Transport Calculation

Position

1 11.0Z
2 10.0¢
3 9.5
& F.04
5 3.0
6 7.02
7 6452
B 6.02
9 304
10 4,54
11 4,072
12 3.5¢
13 3,02
1% 2.01
15 1.02
16 0.0L
17 =1.04
18 =2.9L
19 =3.0Z
20 =3.54
21 =0
22 =451
23 5.0
24 =5.0L
25 =a.b5dL
26 =794
27 =3:04
28 =3.0¢
29 =9.92
30 =10.02
31 =i1.01

b)

R R B R R VU Vi

Diffusion Calculation

Position

1.04
10.0Z
9.5¢
9.0¢
8,02
7.0L
6,54
6,0Z
5,02
4,52
4.02
-V
3.0L
2,00
1.0¢
0.02
-1.02
-2.07
-3.07
-3,52
-4.0¢2
-4,572
=5,0¢2
=-%,0/7
-6.02
-7.02
-§,U2
-9.,02
~9.57
-10.07
-11.0¢

F5

C.89p
C.91¢6
0.939
0.94%6
0,767
0.9738

0,989
0,994

1,005
1,003
1.001
1.904
0,995
0,994
0,935
1.001
0,995
0.997
J.990

0,986
0.977

0,930
0.953
D941
0,728
v.918
0,819

F5

0.%03
0.923
n.%%4
0,950
0.969
0,983

0.%93
1,000

1,012
1-011
1,009
1.0U9
0.%9%¢
0.%9%4
n.9%
n,997
0.992
n,996
0.99%

0,986
0.977

0.960
.95
0.%43
0,931
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0,885

e Ralalekelakakalalal el alatalaka P

P R s

JAERI-M 9091

center

F8
D.9% ) 0,958
Js % ) 1,000
1.0% 1} 1-010
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0.9% ) ¢.995
Dbz ) 0.974
CoT% )Y 0.97%
0.9% ) 0.969
G.8% ) C.994
O«7% ) 1,09%
D.8% ) 1.022
ODe5h ) 1.035
D.,8% ) 1.036
D% ) 1.010
0.7% 2 1.003
0.8% ) 0.994
0.8% ) 0,932
0.7% ) D.,978
Ue?% ) 0.954%
0.6% ) 0.3%78
0:7% ) 0.984
QuBa ) 0,357
0.9% ) 0.%53
0.7 } 0.920
Ue92% ) G.911
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.75 ) G882
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N.8% 0.922
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0,6% ) 0.961
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Table A-3

Transport Calculation

Position

11.92
9.0
9‘31
9.02
4,02
7.02
5.5
5.0L
5.0
402
4.04
3.8
3.0
2.0¢
1'01
.08
-1.02
=2.0¢
-3.0L
-3}, 2L
»4,04
4,32
=5.02
-6.0L
-6.5¢
=T,aL
-4.02
9,0
3.5
-19.0¢
-11.90L

iffusion

osition

11.02
10.02
9.52
.01
4,02
7.02
h,.52
A,0/
5,02
L'Y-¥4
4,020
3.5/
J-CZ
2.0L
1.0/
0,02
-1,02
-2.G4
-3.01
“3!51
-4,07
=4,50
-5,G2
-6,01
~h.52
=-7,0
-8.,02
-9,02
-9,52
=30.02
-11.02

F5

Q.593
0,923
0,937
0.749
U970
0.997
0.993
0.9%7
1.000

0,998

G.394
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0,933
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Table A-4 C/E Values of 235U and 238
a) Transport Calculation
center
Position F5 F8
1 1i.ud 0.914 ¢ 1.2% ) D927 ¢ 4,1% )
2 10.01 0.955 ¢ 0.:9% ) 1.009 ¢ 2,2% )
3 3.51 0,967 ¢ 1ilw ) 0.391 ¢ 1.7% )
4 3.0 0.%69% ( 1,34 ) 0.953 ¢ 1.é% )
B 3.30L 0,978 ¢ 0.9% ) 0,995 ¢ 1.6% )
& T34 Q.983 ¢ 1.1% ) 0.943 ( 1.,7% )
7 ornl
8 6.02 0.%83 ¢ 0.7% ) 0.970 € C.9% )
g 5.06L 0.980 ( Q.8% 2 0.975 1.0% )
10 LV
il 4.0L 0,983 ¢ G.bh ) 0,999 ( 5.9% )
12 3.5
13 3,04 0,980 (¢ 1.1 ) 1,013 ( 0.8% )
14 2.0L 0,781 ¢ 1.3% 1.007 C 1.4% )
15 1.0L 0,978 ¢ D.1% 2 1.006 ( 0,95 )
16 .04 Q.97 ( 0.6% 2 0.987 ¢ Q,6% )
17 =l1.0l 0.942 ¢ Q.9% ) 0,990 ¢ 0.,%% )
18 =2,04 0.996 ¢ 1.Gw 3 0.991 € 1.3% )
19 =3.0¢ U.999 ¢ 0.6% ) 0,992 ¢ 1.5% )
20 =3.5L
21 =4.0& 0.996 ( 0.k ) 0,999 ¢ U.9% )
22 a5
23 =%.02 0,997 ¢ 1.1k 2 0,987 ¢ C.8% )
24 =h.0L 0,988 ¢ 0.9 0.987 ( 1.,1% )
25 =6.5L
26 =1.0L 0,982 ( GuTi J 0,376 ( l.u% )
27 =8.3L QT3 ( Oubn 2 0,974 ¢ 1.2% 3
28 =9.0¢L 0950 ¢ Q.8h 2 D.948 ( 1.3i» )
29 =-9,5¢ 0,938 ( 1-3% bl 0c932 ( 1.53'6 )
30 =-10.04 U:92% ( U.bhk ) 0.936 ¢ 1.1% )
31 =11.02 0,834 ¢ 0.%% ) 0.91% ¢ 1.7% )
b} Diffusion Calculation
center
Position F5 F8
1 11.04 0.944 € 1.+2% ) 1.121 € a41% 3
2 10.02 0,985 ¢ 0.5% 2 1,189 ( 2,2% )
3 9.52 0,999 ( 1.1% ) 1.159 C 1,7% >
4 9.02 1,002 € 1,3% ) 1,136 C 1,2% )
5 8,02 0,998 ( 0,9% ) 1,122 € l,e% )
] 7.01 0.993 ( L.1% ) 1,692 € 1,7% )
7 6.52
8 6,01 0,989 € 0.7% ) 1,090 ( 0,9% )
g 5,02 0,985 U.8% ) 1,096 ( 1.0% )
10 4,52
11 4,02 0.985 ( 0.6% ) 1.103 € 0,9% )
12 3,52
13 3.02 0,979 € L.1% 1,098 ¢ 0.8% )
14 2.02 n,%78 ¢ 1.3% ) 1,093 € 1,4% )
15 1.0z 0,973 ¢ 0.7% 2 1,060 & 0,9% )
16 0.02 60.97T0 € 0.6% ) 0,974 € 0D,6% 3
17 =-1,027 0,976 ¢ D.,9% ) 0,946 ¢ 0,9% )
i8 -2,02 0.955 { 100% ) 0,944 ( ll3% b]
i9 =3,0& 0,983 € 0.6% ) 0.946 ¢ 1,5% )
20 -3352
21 =&,02 0.%84 ¢ G.6% ) 0,948 ( 0.9% )
22 =4.51
23 '5-91 0.984 ( 1-1% ) 0.935 ( 0.8% )
26 -6.07 0.976 € 0.9% > 0,932 C 1.1%)
25 ~=8.52 .
26 =T7.07 0,969 ¢ 0.7k ) 0.920 ( 1,6% )
27 =R,0Z 0.%6n ¢ 0.5% ) 0,509 ( 1.2% )
28 =9,02 a.940 ¢ 0.8% ) 0,884 ( 1.1% )
29 =9.51 0,940 € 1,3% ) 0,894 ( 1,5% )
30 -30.02 0.926 ¢ 0.6% ) 0,987 ( 1,1% )
31 0.88s € 0.9% ) 0.977 € 1,7% 3
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0.935
G.938
V959
2,969
0. 971

Q.87
0,995

J. 398
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Table A-5  C/E Values of 237U and 2%y Fiseion Rate in FCA VIII-2 S

a) Transport Calculation

center off-center
Position F5 F8 F5 Fa
1 11.0Z 0,889 ¢ C.7% ) 0.944 C 3.5% ) 2,906 ( L.0% 2 D944 ( 2,0% )
2 1lo.0Z 0,918 ¢ 1415 ) 0.965 ( 1.3% ) D.924 ( 1.0 2 0,989 ( 1.6% )
3 3.52 0,934 ¢ U.%9% 0.983 ( 1.3% ) Q943 ( G.9% ) 0,953 ( 1,4d% 3
4 9.02 W,yF94 ( C.T% ) 0.956 ¢ 1.3% ) G.948 ( 0,9% 3 0,975 ( 1.5% )
5 3.02 0.965 ¢ 1.2% 1 GIT ( 0.9% 2 $.970 ¢ 1l.1% 2 VB0 ( 1.1% )
-] T.02 0,976 ¢ C.h% 2 0,924 ( 1,35 ) J.973 ( 0.65 .99l ( 1.5%
7 Y374 D.9684 ( G.T% 2 0.995 ( ND,%% )
B 8.0L 0.993 ¢ 0.06% 3 0.97% ( 1.1% ) 7.986 ( U.9% 1) 1.000 ¢ 1.1% )
9 5.01 0,997 ¢ 1.1% 3 0,983 ( 1.Ga 2 3,993 ( 0.59% 2 0.994 ( 1.0% 1}
10 4,52 0,998 { l.6% ) 0.995 ( 1.2m 3
11 “,02 0,997 { D.6% ) 0.970 ¢ N, 7% ) L.Ous € 1.2% ) 0.%91 ( 1.5% 2
12 3.5 0,990 ¢ l.44 2 0.95% ( L1.2% )
13 .02 0,994 ¢ 0D.85 ) 0,99 ( 1.7% 3 1,997 ¢ 1,1% ) G997 ( 1.4% )
14 2,02 1,001 ¢ 0,54 ) 1.016 ( 1,00 0,995 ( 0.9% ) 0,995 ( 1,08 2
1% 1.0 L.005 ¢ Q.84 3 1,040 ( 0.9% 2 1.000 € ledive 3 G.993 ( 1.2% )
i6 N.0L 1,007 ( 0.74 J.0848 £ 0,7% ) 0,997 ( 0.7% ) 1.003 ( 0.8% )
17 =i1.01 1,005 ¢ 0.8% 2 1.040 ( 0.9% ) 1,000 ( 1,1% 2 G,993 ( 1.2% 3}
18 =2.01 1,001 ¢ 0.8% 1,016 ( 1.,0% 3 3.995 ( 0,9% ) 0.993% L 1.0% )
19 =3.0 Q0,394 ( UL.AG ) 0.994 ( 1.7% 3 J.997 ( 1.1% ) 0.997 ¢ 1.4k )
20 =3.52 0,990 ¢ L.4% ) D.980 ¢ 1.2% )
21 ~4.02 0.99%7 ¢ 0.6% ) 0.970 ( 0.7% 2 1.004 ¢ 1.2% ) 0,991 ( 1.5% )
22 ~4.9¢L 0,998 ( 1l.4% ) 0.993 ( 1.:25%
23 =5,07 G997 ( 1.1% ) 0,953 ( 1.C% ) 0.993 ( 0.%% ) G,9%+ ¢ 1.,0% )
24 =u.0Z 0,993 ( 065 1} 0.973 ¢ 1.1% ) 0,986 € 0.9% ) 1.000 ¢ 1.1% )
2% =wv.52 0.984 ¢ UTh 3 0D.79% ( 0.9% )
26 =1,04 0.976 ¢ U.60h 2 0.98a ( 1.35% ) 0,973 ( Qb ) P.991 ( 1.5% )
27 =a.ul 0,955 ¢ 1.2% 1} 0.977  0.9% 2 9:971 € 1.1% 2 0.9 ( 1.1% 3
28 =9.017 O.744 ¢ 0.7T% ) C.95%0 ( 1,3% ) V.948 ¢ Cv9% ) U275 ¢ 1.5k )
29 =9,5% 0.934 ¢ 0.95 2 D.985 ¢ 1.2% ) D964 ( 0.9% ) 0.9493 ¢ l.6% )
30 -10.02 0.919 ¢ 1.13% ) 0.965 ( 1,30 2 0.926¢ € 1,0% )" 0.98% ( l.6% )
31 =1i.02 D, U89 ¢ 0.Tw 2 0.944 ( 3.5% ) J.908 ¢ Ll.0% 3 U944 { 2.0k
b) Diffusion Calculation
center pff-center
Posgition F5 F8 ' ¥5 F8
1 11.04 0.89% € 0.7% > . 1.02% C 3.55 ) 0.909 ¢ 1:.0% ) 1.029 ¢ 2.0%
2 10.0¢ 9.92% € Y.1m > 4,001 ( l,3% 0,929 ¢ 1,0% D 1,054 ¢ 1,6% )
39,5 0.933 € 0.9% ) 0,978 C 1,3%) 9,947 € 0.9% > 1,005 { 1,8%)
4 9,uf 0,90 ( 0.7% 2 Q,924 ( L,3% ) 0,949 { 0.9% ) 0,972 ¢ 1,5% )
5 B.0Z 0.9%96% ( 1.2% ) n,e43 ¢ 6,9% > 0,971 ¢ 1,1% 2 0,977 ¢ 1,1% )
[ 1.02 0,975 ¢ 0.%5% 2 D,.Y50 ¢ 1.,3% 0,974 ¢ 0.6% ) 0,949 ¢ 1.5% )
7 6,57 0.%8% C 0.7% ) 0,958 ¢ 0,9% )
8 &, 07 0,99 € 0.59% ) 0,937 U 1,1% 6,987 ¢ 0.,9% ) 1,006 ( 1,1% )
9 %, 04 n, 395 ¢ 1.1% ) 0,946 ¢ 1.0% ) 2,995 ¢ 0.9% 2 0,992 ( 1.0% )
10 4.52 0,997 ( 1.4% ) 0,945 (.1,2%
11 4,00 9,998 € 0,R% ) 0,933 C0,7% 2 1,007 ¢ 1.2% 2 0,998 ¢ 1,5% 3
12 3.5 1,993 € 1,4% ) 0,982 ¢ 1.2% )
13 3,04 1,003 ( 0.8% ) 1.09% ¢ L,7% 1,000 ¢ L1% ) 0,999 ( 1,4% )
14 2,02 © 31.009 ¢ 0.8% ) 1.1068 ¢ 1,0% 0,999 ( 0.9% ) 0,999 ( 1.0% )
15 1.0 1.00y € 0,8% ) 1,108 € 0,9% ) 1,003 ( 1.1% ) 0.998 ¢ 1,2% D
156 .0z 1,010 € 0.7% ) 1,1u8 € 0,7% ) 1,000 ¢ 0.7% ) 1,001 ¢ 0.8% ) 4
17 =-1.012 1.009 ¢ Q.8% ) 1,106 ( 0.9% ) 1.003 € 1.1% 2 0,998 ( L.2% 3
18 =2,07 1,009 ¢ 0.8% ) 1,106 € 1,0% > n,999 ¢ 0.9% 3 1,000 ¢ 1.0% ?
1% =3.0Z1 1,003 ¢ 0.3% ) 1,009 ¢ 1.7% > 1,000 ¢ l.1% 0,999 ( 1.4% )
20 =3.57 0D.993 ( 1.4% 2 0,963 € 1.2% )
21 =6.0L 0,798 ¢ 0.06% ) 0.934 ¢ 0, 7% ) 1,008 ¢ 1.2% ) - 0,998 ( 1,5% )
22 =-4.52 0,998 ( l:4% ) 0,985 ( 1.2% )
23 =5,0Z 0,995 € 1.1% ) 0,946 C 1,0% 3 V,995 ( Q,9% 2 0,992 ¢ 1.0% 7
24 ~6.U2 0.992 € 0.6% 2 0,937 ¢ 1,1% ) 0,788 ( 0.9% ) 1.006 ¢ 1.1% 3
23 =h.5%12 0,983 ¢ 0, 7% ) 0,929 ¢ 0,9%
26 =71.02 0.976 { 0.6% ) 0,961 ¢ 1.3% ) 0.974 ( 0.6% ) 0,959 { 1.5% )
27 -8,02 u.965 € 1.2% 3} G.9%63  0,9% ) 0,971 ¢ 1.1% ) 0,977 ¢ 1,1% )
28 =9,07 0.% € 0,7% ) 0,924 € 1.3%) 0.950 ¢ 0.%% ) 0,973 { 1,5% )
29 =9,51 (.93 ¢ UL9% ) O.%TB C 1,3% ) 0,947 ( 0.9% ) . 1.00% ¢ 1.8%)
30 10,02 0,925 ( 1.1% 2 1,002 € 1,3% ) 0,930 ¢ 1.0% ) 1.059% ¢ 1,6% )
C 0.7% 2 1,026 € 3.5% ) 0.909 ¢ 1.0% ) 1.060 ( 2.0% 2

31 -11.02 0,894



