JAERI -M
85-050

JRR-3 BGEIF R ED 72 HDIERAAT - 1
— RFFARKOER

19854 4H

ek RGBS B-EIR OBE 8 BE
B B - Al g .oEA BONRHE S

B ®* B F H B T A
Japan Atomic Energy Research Institute



JAERIM v — Fid, ERER ISR FAERIC AR L T i RsuETT.

AF OIS AL, B ARET JI TR R RIS H AR {31011 R IERIIEL R
A BT, BEBLILSSe, A, IoEsCHEREARS DA 7
(TR0 11 ok BB AR O A T AR ) T L S EHMAE S I T
BNET,

JAERI-M reperis are issued irregularly.
Inquiries about availability of the reports should be addressed to Information Division

Department of Technical Information, Japan Atomic Energy Research Institute, Tokai-
-mura, Naka-gan, [baraki-ken 319-11, Japan.

{C) Japan Atomic Energy Rese;arch Tnstitute, TN
MEMIEAT A A& BF B
£ il Lot s B R ER




JAERI-M 85-050
JRR— 3 &R DT D 7o D EFRFT » 1
— FETFRAREDOER —
B AR R i B ST AR B 7 4 B R

FRRE -« LR - SHIEE - —BLE
BEE » THVE « EAKS - AAHE

(1985 2 H 15 B3
JRR - 3 AR O 1= o DIERENT 5 M L fz, ARER TR, ERRTORATHE X

DR SRDERET O F R DTN T 0 3, & S ETHREK, # 5o, ERBERET -V
HEOMELE OERBETOERC >N THRNTIN S,

x) FLkBIRA, HAEE O
¥%) EYFa - UHF—F vy - (R



JAERI-M 85-050
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Shielding analyses for design of the upgraded JRR-3 research
reactor have been performed. In the report described are the design
principles and the overall analytical procedures. In addition;
described are the results of shielding analyses of reactor, canal,

spent fuel storage pond and so om.
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BT A EO LY o~ LTEETE .
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B+ DE RSO N v B0 AHEE U BT, ORIGENTI 3 - FE2AWT
EEMEASE L, AREMDI - FQADAZRWVT, FMAOBEREZKRDHL,

4.2 EHEFRnIZ L4

() AMPX—1T 2 Fozss®

AMPX 7 — F ¥z 7 4%, 1960 LIk, KE ORNLHIRETTHES R o T 2 ETH
B EF 25— 39— K25 6THB, PSR- 63/AMPX— 12" 1978 4 RSIC (it
ERETE v 5 — ORNLAICHS) A8 L THFicamsn® A IAEABFEL T 5
DT IRR— 3 AR O BRI € 5 C D v 27 4 FE OB EKT B

ESRAC S ¢h

4) ENDE/ B OEF— 47 » A VBB 30 ahTa 5, kit ENDE/B-NOD

B 4 AFE LB VB E L5 DLG—21C/ VITAMIN- C #UE#T 4 75 1 —

(4.3 w0 VR B B,

b) T, A reHEOREEEESE, Blric, BOREALAT - ELTERT AL

BT ED,

¢) Bondarenko Bl 5 LEEKNFAZRET & 5,

d) HELTOWAEEDR <~y bV AEAE LT, MEBEHETHR TS &P TEL, #E

R (Fi 4 48) +5EHT, SRICOBIEIAVED » 1.

e) MWEEIA 75 —~07+—<y b EH

) 1&mEnE (ANISN) HEEZHNEL TV 5,

¢) BEREIRH, SEREHCMET 57— 5 SHES T B,

h) EEEREOT 0y P ERNIEESTEEL TV S,

AMPX—T 3, 300l Lo — FEEMGIE L VYR T LTHAEM, LOmPSLTOI— FEH
W2,

D AJAX 3 ¥

w2 H 54 T5 )= (T >TRDLC—41CNVITAMIN=C) 75, SIS, W
GRZAEET 5,

@ BONAMI 2 — ¥

Bondarenko Bl B CEiRKF 2% E L 2 7 mR A {FR T 5.

@ CHOX 72— K

TR F = TATIN) =D, THETF - H B OMEEEERE » - RIERT o

@ NITAWL 2- F

PHT « v B AR ER o 2R LY TOT 4 -7y P IR T B,

® ICE-13-F

TS5 4TS )= (CsTRPHET « & v IRESERmEE > ») D, ANISN
S- FESGEE Y FALE I - KR, H07 45—~ FEEFT,

® DOSE a—F
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A LT B GG - SRR AR VT, B s bov (PETICH L TE,
gz g v+ 1L/E 27 b+ Maxwell 27 boby Ay wfRIEHLTH, 77 b
ag ) BBEHELT, TALE-FNLBEERERENERD 5, BERRRK
14 kEEE#ERE (American National Standard) @ ANSIANS—6.1.1- 1977( N 668)
REAL ATV, COffi ICRP (kS ERRERS) OMRESD L ERSHHE
EETOHEDTHES
ﬁbﬁ,C@ﬂﬁjwFT¢@?YHﬁﬁyvﬁ&ﬁ?éﬁﬂﬁﬂ®ﬁ%%ﬁ%%ﬂ$ﬁT
< v RSN A 7 7)) RO BRERGEE AR T 5. L OfRET ANISN 2

N kAT AE-FEHECAVLNG, M4 2 ANISN 2 — K74 7351 - (207
By AERR LI EE DT 0 —EIRT, )
) ANTENa — '

Zoo— Fik, KEORNLARTHES O, 17D Boltzmann #i& SERE T + R 7

N b sk — 50 24 b (S ) THEYT L, B HEOHEEEEE, mE fEfEE (RF
IFOEMREFER ROASEELNE GEEiTE L UTEGGIR2 - F ELTESLHwS
n. BoMERETEB — FTREL

B, ERENTICORMHRECEVLNEC b AN, £, 2 modnE (DOT =

R B A0 LI 3RICHIE (MORSE = — FE) SHEO L DR EHESIERORICH
Woh, SECHAETE INBELRETS 5,
fEmh 5 EA (Boltzmann #ixt) HEAE,

veOd (r, Q,E) + S5i6(r,Q E)
:ffdﬂ’dE’ d(r. o, B S {—-0QE—E)

1 {E
+7ffdﬂ’dE’¢(r!Q',E') v},'f(E’)
+Qa, Q,E), (4.1)
THZ LGN B, I
6 (r.Q E) [ BEKTE (Q) oigiE Hb, BEHD,
Q (r,Q,E) :#HBERIERE

z, C &EHETEHRE

(-0, B —~E) BEQ xTir¥F-ELoHEQ, T A F - E O
ELWTERE |

v 2 DB & B TR K ORMEE

1 (E) LGB PHTFOr 2V F -7,

THL, HANE 1 AR FOFENT L ABEERDL, 1 RTTEROWR E T L BERTE
%énéoANmN:—Ffm,MTwﬁM%mwf,@ﬁﬁm%ﬁﬁm,%%ﬁmmmgg

WA THRT %
2 MEHEEAEREORZNEIETERT 5, @i, TRERE »2rF-ic207T
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&, BREDA v v 2K TERT 5o

b) MEMAEORESAIE, HRBETHHU5 Legendre RHETERT 5.

COFER (4.1) Rid, TRAy va, TRANF-F, FAEHRIEA YTy 7 R DR
M ¢ LR ETAETAREREBTLDOT, QAIEEKIESL LT, ANLATHEER ¢,
Mo AR7—FLT, <OBRUMES (1=012) TRRTLETRDD,

(il DOT3.5a— ¥'¥

COT— Fid, EFAPGEREBRA S LT, KEORNL THEMCHEEN TS DT,
DOT-230&fRE LT, X, DOT—4~DEEL LTI ERCREINLEDTSH S,

DOT 3.5 7— i, SELMEE® Legendre BRI L W EGELOBRAHEZER LT, 200D
Boltzmann $Z HERASNETHE RHERRVESHEER®2E50T, 1RGSy 79—
K ANISN @ 2 JIehRiciES 4%, RZHAF, RIGBRRUXYREEE (I EBTEL,

EEEERR T, A EREERUHERMSSESDT, < 0ELFHEOIR
HEp B, Ah— ) v SHEERERE LOTRBREENT VA, £, KREBERREES
L xiTld, HETXZERCHBIL, BEIES L TTHE (bootsrap FHETFIN D)
£y hvmiEn — ¥ MORSE-CG & DR EEHE (EL, DOMINO 7 - ¥ ik £ 5)%, %
A ENTH A,

POEMIER D — FANISN &7 T, ERETHEAED - FE L THRTR L FON
fmf%WME@%&@&ﬁm;b;<ﬁﬁém1wéj-F?@ﬁ?ﬁﬁ<&y$
Tic & - TiE, ray effects ( SyiEDAEOEELIC L 2RHEORERE) HELZDT, A
Eé}ﬁﬁzmﬁﬁ 1 @eeids, HEc TRAVERE 2855, RO ETHETFRAKROIR
BRI, BT RUH Y vHOBBELSTERM S L& L, BERADE T - VERD
BERAMERDE L EICTHN S,

i) MORSE-CGz — ¢

MORSE = — Fi&, HEORNL HFRErTHTsa N, HED 3RITAERICHT 5 HHERO
WERSS A € v T A O RT3~ BT, AMEEc X AhETRON v v BOBRHELRD
0, B ORMEEELERDLT EHPTE D,

MORSE - CG i #8375 3 Wit Ric B 5 AN%, W, B, M, S0BATRK
OEE THEET x5k 3 (Combinatorial Geometry ), ANAEBPWUEIN T 5,
ECRAC - (n Y

@ ANISN o — FTIER LA S BEIEH (PHT - & v < aWHRD 2RV 5 &8

TE 5,

@ Combinatorial Geometry OEH T, H¥EL IRTEIROANINELETH Lo
@ AN SERIT, UEODIA YTITHLEPTES,

@ DOT35 7 — Ko MBEIAATES (AL DOMINOD - K 5 UBETH5) .
3 SNEOBERE FHEEOR L) 0B, Baild sE-y v 3T ) Y IEPAE

XNTWH 5B,

AFJiE, T oaovE— B, BUER HEAR BEAZESSEKY, fihELTH, BERAL

)~ BT AF— 5 EEO/ETHD, Cohic, REATOREE BAFLEEINTV S
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ﬁ%%@zbufi77%%5%ﬂ®ﬁ%%MTm,DOTﬂ—F&ﬁKMOME—CG2H
oA Lo 0 AR ORI L B S AT A X, MBSO
Chh, k{RIFbENTNHD - FTHh B, SEOHETE, KEEBRILEY vV VY y
wﬂ%bfutl%ﬂ:~F@@ﬁﬁ%bb@?,E%ﬁf—wﬂ@zku—iyﬁaﬁm
ZOMORSE -CG=— FERHT 5,
MmaEz—Fn,&ﬂfﬁi%méBmmmmn@%ﬁmm%ﬁﬁﬂ%%mf,ﬁ?ﬁw
HRT (H vk OafiERHLLOTHS !

XP) =SSP+ [XPIK (P'—P)dP’. (4.2)

C\K,P®ﬁﬁﬁ,ﬁﬁ¥m(ﬁ§,ﬁﬁ,Iiw¥*)@@%f%@
SP) IR,
X(P) : APk AEELARTFEERE.
ﬁﬁ@@@,Mm&EﬂfFf@ﬁﬁﬁ(zﬁ%@%)Tﬁ%éﬂ%o
%ﬁfﬁﬁamﬁﬁi@ﬁ%ﬁémé%Xﬁﬂ&%ﬁ?écam;ﬁfﬁwéﬂéome
XMMiﬁﬁESMT%D,Xn;n:La&~~@,%%ﬁ—$WK(FaP)¢%ﬁyf
I Yt PN 3/ ToPY fr FEIR

X(Pl= 5 X.(P). (4.3)
n=90
i
X, PV =fXp1 (P) K@ —P)dP". (4.4)

z OFE, BT RERED S A, WIESh 5, TirELsHINE Tt & LTEATH
FTHEIo N B ERTEGRS BHTOREEED LT o

SRR (B SRR B, KRTRISNALHE, LAKYAREIP) B RETE
R LB X P) & ORE A L THAEA L LKL > TROBAL -

A= T oA, ' (4.5
n—=2>0 N
[T
1, = 1P X, PIdP. (4.6)

@43m7u75A-7nH%%?0Fﬁﬁj%?l-wﬁm,éﬁ¥%%¢éﬁ(ﬁ77
Uvﬁ&£5>,6®ﬁ¥®ﬁﬁ%£%¢50F%MWE%J%?;—WTm,ﬁ¥®ﬂﬁ
(@%ﬁ%@%&f)ﬁﬁbﬂ,K@%%ﬁﬁ%benéoF%%J%?;—wfm,%%m
ﬁU%,1%w¥—%%%ﬁﬁ®%&%&ﬁZKE?Q%E%ﬁ&bgﬂéoF%@%J%?
;wwm,ﬁ%®ﬂﬁ&@%%m%%m%%%%&ﬁ%oFﬁﬁj%?;wwﬁ,ﬁ¥®%ﬁ
@&@%%ﬁf@%ﬁm%%ﬁ,anlmﬁﬁéﬁﬁ%ﬁﬁﬁéo
(45)ﬁ@@ﬁ,C@#VTU77%%@@@@%@4%%%&?6@?%6ﬁ,ﬂ%ﬁ
%ﬁ@ﬂﬁﬁ%ﬁ@@?ﬂ%ﬂ%nétb,ﬁﬂ%ﬁ%%&ﬁoc®ﬁ%%$é<@5t&
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MORSE 2 — KT, BADA v#—5 vz« v7) v VIEBSEESNTO S, RENLS
DELTH, FEEGOET - THTOESNESC H b, RATTEU% Russian
roulette i, W OEABRE L -1 5, HATHRFE7%d 5 splitting EEREH D, H
sz ol EE LTI F.S. D.(Fractional Standard Deviation )D@EM L 505707
A A THETE -7 b0 & L TERI N B, HEFHETIE F.S. DAL EEL FHHE
FHE ST A, BEOBTIHEBOREAT b 8L,

W)QAD—CG:FF%)

EOQAD T - K, #E® ORNL IR CRIIICER SN, I v 7 IROERMETTHD
SURERRE (Point Kernel Ray Tracing) @# D<(FHE7 077 L4THS, TOYT,
QAD —CG 2- Fi&™ MORSE—CG 7 — K D&k A SV —F v (Combiratorial
Geometry ) & FBOBABRANATEL LS CHBSNALOT, ANOHAPERIN
BEHTIE 2T A,

EEEHEET 1, SRS RED O LA REHERIC K LT, 0% RRIE, ORIBAAND
PAREREE A R A5, OB, RTOERHEICHH 2 IEHMEENBREEERT D, kI,
SRS D ORIE OSSR S, BE, co— FTR, K # AEZE0EFE
HKOHASOEN SN S IRTAFEOANPBEEILTELN, NG PENEAE TEIENT,
ﬁﬁ&ﬁﬁﬁ&@ﬁﬁﬁ&ﬁib%ﬂ,%%KSKﬁTﬁﬁ%ﬁéﬂaoﬁvvﬁﬁﬁﬁéﬁ
woET o TEEE, FHEREHTEUS AL EDOEROT 5,

RO BRARRKATEINS,

ﬁlr}zﬁqﬁﬁjy'S(rﬁE)B(#Err,LE)eﬂﬂr]JdrdE. (4.7

4x|r—r'|

TN ig

D(r) :RBESr TORESR, .

S(r’E) (MET T avF—EZRLDEE,

B(ulr—r'| E) [ BEMEr EREEA r ORCAEZERANED 31 F-Eic

B BELFT o TEH,

p=pE TrRUF-ECHTEA Y v RERERE,

KIE :xan¥—EQid a4 Y M oRaE~OERFE
FROBESE, KRB TR B NKS CABIL T, SR U TRIEBVMETR &
K S & AL MEBICIR - TORMEROES & 2 OWH AR, FFH2ED 5 DREBAND
H v RORSGERE ST b
mecej—ﬁm,ﬁyv%ﬁ%%ﬁmm;<mmen,Ho@ﬂénfw5?~m§<
2 ORIGEN Z0 MO HETH v o SHREREL R, QAD CCa— FTRERERDLF
FETHD, EBhTaLAe, Br bl 0FEERAT %

wi ORIGEN— 79°"

C oIE D — Fid, HEORNL M TR s hi | FUEUO BT R 077 2TH0,
HEHEEEE I DD, BEETER, BTFOMET 2 <7 v mL e & D AR
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ﬁ%ﬁ%%@ﬁb,Iiwﬁ-mmfﬁﬁbfﬁbnéoC@%,%$%¥¥%ﬂ§,%%¢
ﬁ%%&@&ﬁ%ﬁ%%%(4y%vasz%Aﬁﬁéo%mmw,E?ﬁ@mﬁjﬁﬁ@
ﬁ)%ﬁ,%ﬂ%@,%E@@ﬁﬁ%&%ﬁ%%kﬁﬁéo&ﬁﬁbfm,ﬁ@z%vfﬁe

TR, WO, ~N— & H Y TRICL AR A Y wROT RF - AT P
HTHD

i B MEOREAGEAFRATSA SN 5,

dN; T I
—_—= 2f,ijijj‘FfﬁEfikaNk*(tzl*wfﬁUi)Ni,i = 1,2, -, 1.(4.8)
dt j=1 k=1

N EFE D ORETHEE,
Ay ER T ORIREERL,
¢, THETEI O F0F - ] BLE o RIETEE
Li BT OREC XDETH L OEENLEE,
foo o BEFRR kA PIEF AR L CETE L BENDEIE,
¢ T xAF—FC ] B o R R
DRI BEBRR T TRTETHE LEET S L, EREOET RN TR
HAZDOT, Wowh ) w7 A TERETES,

N{A) = ANI{t]. (4.9

C\T,NHN;%%&?%N7FW,A@ﬁﬁ7va72T%50Lkﬁof,C@?%U
u 9 2SRRI, BAMRIKRO LD CIEBBMERL TR E0TE S,

N (1) = N{oleAt, (4.10)
S NIO) HEHREHTH 2, T OfES matrix exponential &S, (4.10 )34,

Wk 9T L THIERF S hd, Nit) 2 F 0RO &5 Taylor EBHT 4o

Nit) =3 ¢ (4.11)

(4.11) FoA (4.10) RCRALT, IROE S HBRIBHET, BERDHBHTLPTESL,

C = N0 (4.12)

cril= AC (4.12a)

n+1
SHEAOHRE K LT Bateman OFRTEEZH L 5,
Cmﬁﬁﬂ—ﬁm,%ﬁﬁﬁ&@ﬁ%&ﬁ%mm<mwen,&ﬁ%$<ﬁbﬂ1wé?%ﬁ
T bR MO, (A R DR RE R RO R AR ORI 0 7
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43 BEERIATTU—

B SR E I B BT RO v T RO 41 77 ) -, KE ORNLIFFANT
(RS L HEREC < B BT S, DLC—41C/ VITAMIN- C V£ #R/$ 5,

C OB T Aow - B (PEET ITIRE, A oSN 2604 77U - ), T
ﬁLTMMmm:mFf?2mﬁyvﬁwﬁbtuMWHM@AggﬁﬁﬁyvﬁmﬁLf@
SMUGﬂﬂFfﬂﬁéﬂt§®T,ﬁﬁ%ﬁmAMHC%~#%vzﬁ—-54?5U@7¢H
— oy T HBH, LB CERDRE Bondarenko AT KETNT, "24—-RX 7 BKEAM
Bk LT, OB — LE+Maxwell D2~ b viCESOTERS NS, Py F—# i3 END
F/B-N5— #7566 LT, 300K, 600 K RO 900 Kic kiS5 &O0RRH#IN T,
C D54 TT Y — ik, LMFBR 050 U T B 0 O IR S = - — b 0 = A RRATAT I {ERR
LT B AR, CONETE BN SR, BIELEHSNTV B, & HES
DFENHE LT, COMEHES A 77 ) b, BFER [DLC—75/BUGLE-80(47n,
ZOrU,f%ﬂﬁ4JJWEﬁmFDLCf%/FCKECQZH,myﬂLﬁﬁﬁﬁﬁwﬁﬂrDLc—
86/ FLUNG (350, 21 7)) EOMT 2 £ #ifizso54 77 ) -w{Eoh, flEcHs
mtmf,¢ﬁ¥-ﬁ77ﬁ%éﬁ4fauw@%$@&tf,m&(%@ﬁ%ﬁ%%)@%%
BEANTVWEHDTHSL, ENDF/B-NEHHT7T—-5TH 5,

DLC —41C/VITAMIN-C 54 73 ) —-Oh¥EFor v+ —fHEE (1T E#HEXL1KT,
How@nI A F S (368 A%K4 210R T AMPX—1 Y27 &/ T, R4207
otk ST ANISNES 4 75 1) - AR T B, % 4.33% O, BondarenkoATFAEZERL
TR RS AR L 7T 6 b

4,4 BETEDOER

(1) FARA RO

BETEAROERAE (B58) Ti, K4 2070 —CfEEnBIIRRmHEE AL
LT, ANISNZ — FO 1 R EHHETRDIZ <7 b vEHOT, T SEIRU A YT
@ 4 BOEHEN TR (PR T 5, SUHO T vy —EliRe 4 (WEFROT V7D
IR o

s R LR D A BB E LT, SO0 EE, BAE, blwiih, FAE, RUTRRS
B UOERICH LT 1 SOE TR AT 5. F2 OERROEF VR4 4 CRT . BT
HELFEEQEMA Y Y2l DO THRLTH S, HELMTEED Legendre B By,
BEDEHE S THB, CONED L EORET + # Y v ROBIGRE A RS TE—
B OGOEIEL) ST h, SRR bk, BT BRI EEGIE (BHE) DL EFICH
WO ERILETHLDOTERT b,

SR T B SRR G URBSID O BREA QLG [, S B BIERO &

: 5
%) “dn@j‘F%AMPWﬂVX%A@@ﬂKmmgnfwéy
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s LR LS LT B, FLEAROKRRHELTY, TORRRROR~XT PER
AR LT RM B, ANISN S B k0 B3 EREE S LD THLEITRT,
(i) @ky v oh~y o Ldoi— i ZEERPEET BEG
Fks v RO EEIC 6 cmD~ Y 9 LA - AR H AL W LSBT 5 DOTIS
(TS BOBEREERT o 75— HRHEICE B2 b Y- 3 Vb TRL TRHERE
Fepid B, El B, [1)&FEIREEET ANISN T — KAR TS 8 B4 Y <R 7 B OMHIE
SR R BIERT 2, T E— OBAY LRBERRBHOEERL T o
ANISNiItE TR, BRFEAMAFOREHERD L & & HUORERT (R4885), B
TR LA (£4.9 88 ROETF SN (£4.10) OFEBERD S L& Siidk
R TIRC . HELWTERE® Legendre ERIKEIE Ps MEEDECEL TH S Th %o
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£4.1 BT 171 85 vF —HE (DLC—41C/ VITAMIN-C)

pisd EFR = 7 v & — B L G NI S
1 .17333E+08 45 .22313E+07
2 .16487E+08 46 .21223E+07
3 .15683E+08 47 .20190E+07
4 .14918E+08 48 .19205E+07
5 .14550Er08 49 .18268E+07
& .14191E+08 50 J17377E+0Q7
7 .13840E+08 51 .16530E+07
8 .13499E+08 52 .15724E+07
9 .12840E+08 53 .14957E+07

10 .12214E+08 54 .14227E+07

11 .11618E+08 55 .13534E+07

12 .11052E+08 56 .12873E+07

13 .10513E+08 57 .12246E+07

14 .10000E+C8 58 .11648E+07

15 .95123E+07 59 .11080E+07

16 .90484E+07 60 .10026E+07

17 .86071E+07 6l .96164E+06

18 .81873r 07 62 .90718E+06

19 . 77880E+07 63 .86294E+06

20 .74082E+07 64 .B208B5E+06

21 . 70469E+07 65 .78082E+06

22 .67032E+07 66 .74274E+06

23 .65924E+07 67 . T0651E+06

24 .63763E+07 68 .67206E+06

25 .60653E+Q7 69 .63928E+06

26 .57695E+07 70 .60810E+06

27 .54881E+07 71 .57844E+06

28 .52205E+Q07 72 .55023E+06

29 .49659E+07 73 .52340E+06

3Q .47237E+07 74 .49787E+06

31 .44933E+07 75 . 45049E+06

32 .40657E+C7 76 .40762E+06

33 .36788E+07 77 .38774E+06

34 .33287E+07 78 . 36B83E+086

35 .31664E+07 79 .33373E+06

36 .30119E+07 80 .30197E+06

37 .2865CE+07 8l . 29850E+06

38 .27253E+07 82 .29720E+06

39 .25924E+07 - 83 .29452E+06

40 . 24660E+07 84 . 28725E+06

41 .23852E+07 85 .27324E+06

42 .23B53E+07 86 .24724E+06

43 .234578+07 87 .23518E+0C6

44 .23063E+07 B8 .22371E+C6

89 .21280E+0Q6
90 .20242E+06
a1 . 19255E+06
a2 .18316E+06
93 . 17422E+06
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#41 (B =)

pie: EW o v - s EBR = 5 0%~
94 .16573E+06 142 ,45400E+03
95 .15764E+06 143 .35358E+03
96 .14996E+06 144 .27536E+03
97 .14264E+06 145 .21445E+03
98 .13569E+06 146 .16702E+03
99 .12907E+06 147 .13007E+03
100 .12277E+06 148 .10130E+03
101 .11679E+06 149 . 78893E+02
102 .11109E+06 ' 150 .61442E+02
103 .98037E+05 151 .478S1E+02
104 .86517E+05 152 .37267E+02
105 .82500E+05 153 .29023E+02
106 . 79500E+05 154 .22603E+02
107 .72000E+05 ' 155 .17603E+02
108 .67379E+05 156 .1371CE+02
109 .56562E+05 157 .10677E+02
116 .52475E+G5 158 .83153E+01
11l .46309E+05 159 .64760E+01
112 .40868E+05 160 . 50435E+01
113 .34307E+05 161 .39279E+01
114 .31828E+05 162 .30590E+01
115 .28500E+05 163 .23824E+01
116 . 27000E+05 164 .18554E+01
117 .260588E+05 165 .14450E+01
118 .24788E+05 166 .11254E+01
119 .24176E+05 167 .87642E+00
120 .23579E+05 168 .68256E+00
121 .21875E+05 169 .53156:+00
122 .19305E+05 170 .41399E+00
123 .15034E+05 171 . 1C0COE-00
124 _11709E+05 172 . 10000E-0G4
125 .91188E+04

126 .71017E+04

127 .55308E+04

128 .43074E+04

129 .37074E+04

130 .33546E+04

131 .30354E+04

132 .27465E+04

133 .26126E+04

134 .24852E+04

135 .22487E+04

136 .20347E+04

137 .15846E+04

138 .12341E+04

139 .96112E+03

140 .74852E+03

141 .58295E+03
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F4.2 HYHEIBTT HF -G
(DLC—41/VITAMIN —C)

it LHRexvg —
1 14.0
2 12.0
3 1.0
4 8.0
5 7.5
6 7.0
7 6.5
a 6.0
9 5.5
10 5.0
11 4.5
12 4.0
13 3.5
14 3.0
15 2.5
16 2.0
17 l.66
18 1.50
19 1.33
20 l.c
21 0.80
22 0.70
23 0.60
24 0.512
25 0.510
26 0.45
27 0.40
28 0.30
29 0.20
30 0.15
31 0.10
32 0.075
33 0.060
34 0.045
5 0.030
36 0.020
0.010

4.3 EoWMmEAERL KA
No. # H # i
i % *4’ 235U, 238U
2 |k H, O
3 0 F K D, O
4 1 ZE & N, O
5 | Be RHHE Be, H, O
6 Al 6061 Al, Cu, Si, Mg, Cr
7 SUS 31686 Fe, Ni, Cr, Mo
8 55 41 Fe
9 SMA41B Fe, Mn
10 | T@a 7 ) —+F H, O, Mg, Al, Si, 5, Ca, Fe
13 | o7 y—=¢ H, O, Fe, Si, Al,Ca, Mg, Ti, 5, C, Mn
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#4.4 DOTHEz 7 ¥ -G

(a) T

iz DLC—-41CED FRT s F— (eV)!| ORIGEN
1 1— 21 1.7333 x 107 Fasl

2 22 — 46 7.0469 % 10°

3 47 — 71 2.1225 x 10°

4 72 — 107 5.7844 x 10° Res.

5 108 — 129 7.2000 % 10%

8 130 — 151 3.7074 x 103

7 152 — 169 4.7851 x 10!

8 170 — 171 41389 x 107 & Therm.

(%) TR A4 -

1.0000 x 107° (eV)

by A<
s DLC—4:1C(#) | LRz & F— (MeV)
1 1 13 14.0
2 14 — 22 3.5
3 23 — 24 0.70
4 25 — 36 0.512 (%)
(x) FRcFLF— 0010 (MeV)




{a) th

JTAERI —M 85— 050

¥

( mrem,/hr/cm 2sec™ ")

B

#

BERLBEER

1.48379 E—1

1.3592E—1

12190 E—1

= ] | o

4.6057TE—2

6.7282E 3

3.0526 E—3

44850E—3

Qo | =1 | O | O

3.6792E -3

bl A v v &
(mrem/hrcm “sec™ t)

it MBELREH
1 53699E~ 3
2 2.3721E~ 3
3 1.3018E— 3
4 50286 E— 4

£46 ANISNHEBEIcBT2HERS

_ FERIAT 171

PHET -
_ ) , faKIE 8

T R F B
IR 36
R -

Faiui 4
Py BERE P,
Sn BE S A 12
inner iteration limit 50
outer iteration limit 1
N5 3 {8 00001
AR sphere

HEFERCH>HTIHE, K4 45R L5
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F 4.7 DOT35HERT F/vF —FiRgE & BRBLBRGEH
(A5 v Heti 25— A DHBHBE)

(a) v M
. ] : .
TRAF-B J:ﬁE(Ie{’? f)f/jﬁ B (mrem%hiﬁyﬁffmz'secJ

1 1.7333 %107 1.489x107"

2 7.0469 % 108 1.362x 1071

3 2.1225x10° 1.233x107"

4 5.7844X10° 5.243%x107¢

5 7.2000%10* 7.142%107°

6 3.7074x10° | 3.421%107°

7 4.7851%10" 4.478x107°

8 £1399%107 | 3.684%x107°

TERE . 1.0%x107° (eV )
by # v =R
TRV B J:EE(J‘—J;:)\:: ;F - (mrem/hl:%//(%loﬁn/?[rrfﬁec)

1 14.0 7.877 x 107°
2 7.5 5.140 x 107
3 3.0 3.174 % 107°
4 1.33 1.834 x 107°
5 0.6 - 1.271 % 107°
6 0.510 5.467 x 107*
7 0.10 | 2.947 x 107!

TR : 0.010 ( MeV )
# 48 ANISNIHHEE A v v (BEFHEME5ED
(E&k¥ vohHeh N— H20FELIEE)

SRR
s & OFREE 5 Kk 08 o B ¥ = THIE
(Srg) (em) &F=
26' 26,49 15 woE i
30' 3.51 3 I ol N 2
31' 1.0 2 5 v g 3
' 67.0 40 & Kk 4
98.
2.0 2 5 v 5
100.
| 100.0 50 %7k 6
295, _
1.5 2 YN 7
227,
8.5 5 Bavsy)—+ 8
[ 235, _
£ 119
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£4.9 ANISNEHEMA v = (FTHA LEAR)
(Ehy vothHe i ~—- A2 DH BEBE)
Bk
Ll HORREE | R R 18 . SEI
cm) (cm) ; AR 7 B e
0.0
34.05 15 i S 1
34.05
61.0 20 ®7oK 2
§5.05
253.0 90 ® ok 3
L 348.05
A&t 125

%410 ANISNIEREA o ¥ (R LS )
(BRKy vIhHeh 5= HADHAHES)

— 31

IR

tit SO | H OB IR N SF fef
{cm) {em) 7 HH i " &=

L 0.0
34.05 15 oS S 1

34.05
3.51 3 Bt (AT 2

37.56
1.0 2 g v 3

38.56
67.0 40 'K 4

105.56
100 2 He # = 5

115.56
4.0 3 5 v 6

119.56 '

: 3.0 1 K 7

122.56
3.0 2 EHA®L S A 8

125.56
150.0 60 7K 9

L 375.56

128
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77— v L
FREEIN

TR E
VKl

ANTSN 7 4 —
=y b O )
54T AMPX -
0 o—{F %
S - I S ok il
AL I & SRl A
U cTTTTTTTTh
BEH OIS L\ DG, | !
ANI SN (s / CITATION |
ST \ Be (7, n) i ! !
| | L _
¢i"
T Il T -
LD [ I | I
o 1 T3 =>4 MORSE—-CG -
i) DOT 3.5 I r *'T: DOT 3.5 ‘:
|
b i L i
(FhETLBFR)
DOT 3.5
41 7 — AR R S
o DOT35 ANISN
%
ORI GEN—~79 cdsibsess ek Cofld
QAD—CG | P HREEE o n v, WHERET —
K41 EEETOSE7 9 —

= 32 —
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AJAX

BONAMI

Q

AJAX

l
CHOX
NITAWL
ICE -1
X 4.2

DLC-41C/VITAMIN-C
(17ln, 367)

R LR SRk

Bondarenko FmILIE S =k
i L 7o FEsh i dE fRRk

i & v EORBS SN
i GESHrERE) ek

e 74 77 ) —4FEK

ANISN 7 # —= » b O¥EHE
3 4 75 —VER%
(17t n, 36 7))

77 4 VR

AMPX- I Y2 F LKL BANISNH 5 4 75 U —fFRk
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AT
7 B
L ms 7
B B

4.3

MORSE-CG 73— FDF o 54«70

5 a
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5. GEE W AR AT (1)

CDOET, 0BT ORKREOBEC OO TE b 1 BITHR~N S, KICE T OER
CoN TN, HITOBRBTRETORIETSS -/, TEERLEFH2OANELEL
Fro SO ERETOMERBICHE S TITHC E & 585, > TTHMERIEELTE

w5 9 FOETFABOBERTIE, BFFE7- vARF4mO L2 S, £DRIDRE
B RO HBIEOESAEE LT 45mIc L~ OT, FFF7 -V HllEEQSDFRET 2720
W5 3 E T h b, BILFOBRETH 7 - VHOENKS v 7R ERICAY U Lo A= T2AEE
EZFE LT, BTRE7— v EHOHBEET - OWEDL4RITH 5,

HEC M ST, B2OWNRREDE HTEEFATAC LD, $B5 2EEFHS 3MTH,
T BB A v e A BOBE B TIT ot 7, BLAMTHNE TBE - Vv =&RTE
ELUTEEART - Tl b,

5.1 TERARIR

HgHssiE - LT, OEFEEOH SO, ABBEOKARCL B TRUT ¥ v&T,
EEREOBEETL50 [ OBREOBRBITHE > TRET 27 V<85 T, HHKEBEY - VEOR
EEBED  @FELDLOEHETIC & » CRE S A B8 o OF v v BRU—ISEIM S
DEEEDHGLIC L2 A Y bbb, PETORTRETHHE CERTET S, LWhWs,
9 kA Ve, PET RO v v BOMSERE (F6. 20 OoRTRHKBOEOAEO
T, BACED D BERI,

5.1.1  HE o DRIR
() =FF—2<7 i
B R R OSER, BOBEOEARIC X > TRET BhlET RUA ¥ 78 TH L, &
SEBPUCLLEDELTELDE, Pl oRET 2 PEFRUY v v ROREREE,
LIFO LD Rassd,
TN E—F g OBETIERE, S, (neutrom/sec/ k) @, KATHA LN 2,

S = Frwels Ny, (5.1)

i
)
F . ¥5a8=31x 1Omfissiorms/\l’\f-secié
v o B E L AT RAEK= 243,

I FOHTI= 20 MW,

#) 194 MeV/ fission Y,
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N HOROHFEPEF A7 AT (R 188, T30 F-FHgDbd.

N, IRATEUS 15,

g

0.453¢ B095 i1V TI0E dE (MeV in E) (523"

I

Ny = Jag,

Koo iR, OB LERICRE ENARES v B EEaOR O RERY, Ot
EhB A v Esng, HIREA < E2~7 2, IE) (photonsTission *MeV)
(&b 258 f, RATHLEIN S,

72¢7*"F E =15 Mev,
FotB =42026 %8 15 MeV >E> 0.6 MeV,
66, 0.6MeV > E = 0.1 MeV, (5.3

HEGOEDRERMPSDH v =A<~ v, [y (E) (photons /Tissions « MeV)
(# 5. 32M) I, RANTHELEIN S,

LB = 60e 9% (MeV inE ). (5.4)0

LT, H v w@siEimE, S (photons /sec i), RIKKTE I LN 3,

F — « s " N
s Fel 4&Eg{1pum+ (Bl | dE . (5.5

(i) AR

BT RO A v RO L HFEOAT ORERS A, BEEESE, FORE AR
@&Eﬁﬁﬁitﬁﬁ, TR, BAOEEATRRABEEEAMEERRTANT 5, BHH
O 7R, EITE £ 3 2T XY AGHREOHERT, MohReflsamoS(ro%
B Lo, BAMORANTHE, COHETHOAAEE SNy 7)) v FH 116X1078
em P D, PIFICRY cos AHARELANCHEB L TEANTOS(Z) Kk > TKRD 5,

Z;
S(Zj)zcos(rr-ﬁ). (5.6)

Zsiz, DHAREREASSHBEFEITH 5,
L dioC, PONOBAREY ) c BB ol A9ThiE, ’RRTE4A50 5,
S(ri)+» S(Z))

S{j= (5.7)
VE‘S(I'i)' S(Zj)' Vij .
1]

¥%x) (51D Cranberg OMEF— 9 SOEERTHS ; L Cranberg et al., Phys. Rev.
103, 662 ( 1956)

w) COEBRXOBERZI0~20% L= T35 ; R.W. Pele and F.C. Mainschein, Nucl.
Sci. Eng., 30,485 (1970)
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Cosir, Vi POEREO, A AR OX v Y2 BU ARBEERTH L,
BBt C k5, EF AR B O FUTA0 AR ORI A BIFREE, S, ( neu-
trons Xi% photons/cm®« sec) HIRATHA LN A,

~ % 1 M@,

Sg_s”'{S;: 3 KRR TR (5.8)

5.1.2  —iR&BEHIKD & OEIR

W AR R R LA BB L Ao R, T X - THUR bR AL, A o R SR
B, HURL SN 2 EREHEL BEKOBED 0 (n,p) "N EF 70 (n,p) TNE LT
EFAUNRFIINTHES, $f, T/43i=9 A858%5M 0T 58N RCEEIEN O 20
G il T HES 0 & AR, PTAL (n a ) Nail & » THEF A Na 4idh 4.
CNOHEEOERL, BHIH TR T A F - REFOREFEELEL 1ITR T HLEBE
DA AL O INEIRNTH D, EBRHEAECR LY Na 0BT E L .
A B, RO AR EIF LA T ORI 428 L T ORIGEN 7 — FAMRWL T 5, N
Bl TiZ ORIGEN a0 — Kt 7 — # 5D OTHRIFMICR® 5, £ OB FRII#IHA N
5k AERET B, —IREHRD O OBED, AETE S F v OEERT (E6. 1E)THN S,

5.1.3  {ERFEBEN, & ORI

SR s S e i D TR LA RENE, O RERA AR T 2OTH v iR L1855,
Pl OEH a5 & S FERBRE - F RN 54, COREBER, BFIroEsRibEEE
L7TORIGEN =1 — FTEWA, ¢ OWEEHF VEREERBRE T - v OElf T v %,

5.2 EFIEAKOER

5.2.1 FEAT SR

E TR AEOBERBRTE, $5 L1IETRLABARC I » TEINAPRFRUT v <4
AEIF LT B, FLOEDERIEETEML, ETHEOL¥S OF L) &FFg UFFED
ST, DOT 3.5 o — FAROTHETT 5, 6.4 &M,

SERABOBIET, F7 -V LT ORBEARERS L & 5, FEBOFRETRDAK
SHATEAERGIE S L, RZKZTH ., COBRFFTEL bootsrapiEd i, BEOHEAMD
EH e EO M. . p. T2~5T, HY-HORKEIZ 1 BLNT—HLTY 2,

- LB AR LTE, B540RIhTOEEDKE, FLEDORZAEFRDOT 3.5
SHET RS SR A B RAIE S L, ANISN 0 — FAROTIRERZRTET T 2 (G
WIZE 5 3ETITY)

. DOT 3.5 DHETIE Legendre BHRKE Py O#ELKTEE, AEDHES48; ANISNFR
TE Py« Sy TET U, WRHERT (ep) 13, COVIADFRTS 107 THB, HT
HBORAK 5.5 17T, NEOOEREELMEIC DO TIRFES 2 KRY, H5EOMHEDCH~
kA, ESTORETES - VvORRIZ4AMmTHD, BRY v 700 He #1/3— A2 BEFR

— 38 —
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LT3,

B4 E&eatd 2P EEREMN 5.6 KRd, MPOMREESE KD 3 ITTRT, FLEBHMR
U~ AREHAERIE, BABELLAZLOAERVS, BT T 25T REREN 5.7
i, HOOEEES4ES 4 0Thd, FLTHCHLBTHRIE, BTHR (A6061) LEKETH
gt Lz,

BT v FER i A EERER G 80 RY, BTHFE7 — VED FHIZES 1 mDEE
Sy )=+ THY, XEBIES2ImOEI 7Y - THE, i(IROWE EHEFFE7T -
BOEsE, —HE2mid b, XEHERFIEX 0 2mTHLIPHETIZ030mET 5,

5.2.2 TSR
G TR B A

JE O hi PR EEEER AR S G, HreBROEn AR 510 £, R eHEE
DENERS 11 ERT. Mo, PHTERERZY v <HREFLID 10 L LEMECC
EWMTRENTED, LW TEFEY - v ERECRETHF7 — v B0 ERETTHE, 7
TERDAEEZTHELELZL G (24 3 v/ P BFEEARA LABRODEDTHB)

WP T OHSHRI EX 5. 12, BAREF o e e 5 131, MUASDHTOZAEH
BAW g, A DPTRAH ARG 15 i, WAPO Fh2K5. 16 KRd, BHPRT &
HiE, BRNTROETHE L 20 730T0 T, HoBblFHERAMHBRERIE >T 5T
Ehibhh s, KEFBRILOE - 4 Fa— 7THRE, ZORpETEDO - @I ks &
SEHE SN TS, PHETRO T X -t >0 TidE 4.4 2BH s im0,
(1) E-40 FHsREES A

ﬁ%ﬁ?%®¢%¥ﬁ%$%ﬁﬁﬂé@5ﬂw,ﬁv?ﬁ@%ﬂ%@&ﬁm,&@%ﬁ%
FOENERS. 19 KRT, EPETHEOFFZHER AR 5.201C, BAPETHED € NEH 521,
RUBOETHOZNER 5. 22 KRT, BhETo7v =7 2088 h ORI DE:
ODTAFY— I v/ DEILREERLTED, FASERESHIC RO T B, I
DOehi:FH A EE 5.23 KR

BEFEE0 0 L FTANOHBRRESER Y BT 5450 LD DBR 5. 24 (PETHR
) | ®5.25 (A Vv EREBE) | KUK 26 (2FEER) Tha, BFFEHETIPE
THBESKEMTH B, [HTFEL RGN ERTRA v v REELPIENTHEL
EMTSTHERTRSIN TV 5,

(i BT 7—ov LEHFBRIH

e U0 5.9 (his FiREgR) L5 10 (4 v BEEHE) olEh Hhh b L0,
SRR B v~ BEREERONEIEAITH b BTFFE7— v EBOA v < HEEEES
PRI AER 5.27 KT,

O TOERERLTV A, MbELdli Eo EEREEZED (B 25 cm O
TOHEEBFEIL 068 mrem/h TH 5 GETEER < 6mrem/h TH5). LEERAELRTL
5= WEBE L DA B DML 1.2 mrem,/h TH A @EEFTEELE < 3mrem h ), A7 — A BESL
T, HilEa v Y- b OUAORAKBRESE 0021 mrem/ 1 THS (EretE#ir < 3 mrem
Mo

39 —
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5.3 [RFIFT ~/LEEDERR

5T DD TR & YT, ST, EFFE7—VvORNES4mbp b 4bmiTEHE K
B o te € BT X AT - B DMEREES I DT T A, BEM A EEDT v 2 ) -~ (BE
23@ﬁﬁxijyaumr(%Ea5pﬁﬁ)&ﬁﬁwv%kbﬁzy70—r(%§5g/
arf ) O3EHARD L ORETHLET %,

1) AT
TR - L BEDSE RIS, B 5. 2. 2 BEOER (059 L5 10 DEIRS, YR

DHAEFELE LT, ANISN 7 — NERGWTITS, KRE 1EREMET, BREOQY vy —2

M,ﬁ?@i%@Mﬂ%B@%ﬁ%%(@&MJb%,@&m@%éﬁ¥@BMm(ﬁ¥ﬁ

F—wKd) BT LA v REERER O S,

T E—BHEIT AT (4488 T, WELNMTEOREKREL Ps T, Sy CREE
Sy Tdh B, 3 DODEMOBERIL, B4 1ETHR~LS, DLCAIC/VITAMIN-C
54T - Of TR ABCTANISNHETRD AT v~ B AR PV EES &
LC, HEREEL TR,

(i) WFER & ma \

B4~ — VB EED v ) — P OBSORERAT RN 5. 280, F2 v )~ DIES
25001, BNV FANED Y7 ) -+ OBAEZ 5 30 KR, CNLOREFLALE
X TOBBRESHTHELDT, SEMNELIBAOEEEERHLLEH, K610 RTFL
) AROTHIET 508 EH 5,

s 5. JRCcla & 410 cm (BEEL 185 cm) DHLT L, @D v 7 ) — h DFEHE 8 X 107
mmm/h,ﬁ:yau—raw¥m14xwﬂmmm/hﬁ%fy%kbﬁjvav—h®%é
125 % 10 Smrem /h &, BIFENE (<06mrem/h) FEZB L, HEI ) -+ T
AR AL B L REEHTHD, BV FADET vy - P TEH, RYCEA -7
AR, LRLDL EMD, BT — B ET 7 ) - P EEEE UTERRSIL,
R SRS 1 A EERILE BT REANCE Sy FADET v ) - PEHLBILL
L. &i05 5 EHEORTE7 - AVETERENT CES 28 L, HekbHTesRds
voil— gAY (K5 31 £,

2) EORLEXOEET - VB (X 185 cmOET Y7 Y — b)) @ TH, 41X 107¢
mrem,/h DBEETHLOT, &HEE (< 06mrem,/ ) CERMREESHH (X5.31
DFfE a) o

R TFERI (NEEemD e — A F 2 — 75, L L THERIE, Hb 68 0H

BA LT b, [2.78F) OFECE3BRNEERE (16 cm)E2EET 2L, K529

FOBEEA D5 E0d T b, FE 103 X 10 mrem/h DRBELIL, K

OKLERIL T IIFHEERAZEL NI 20T, COEIDETHELIETHS,

b) FAOPOLESLED WemOES (M5.3] ObWE&2ERLT) TOEEER, FE18%em
DIVT O 5.10 255 O &, 8.5 % 107 mrem,/h (90 cmi®) + 2.4 X i0*mrem,//h (F
DS = 1/282 THIELT, BE 1657cmT 3 X 107 mrem/h, #E 175cm T 6 ¥

. 40 ——



JAERI—M 85— 050

1077 mrem/h 285, RHFORITIHEEFE 185 omTH H HoITEEN < 0.6 mrem,
THBHL L EEBRT L LHAREBIH 5,

¢) BEFFE7— VB (K531 O CHRAEEHRL T OREEL, b)DBES AR .27
PHDEND, 434X 10mrem/h (CHADEFES) + 2.4 X 10®mrem,/ h UFLHLE) =1/
5.54 X 104 THIFLT, @22 ) — FEDES 76emT 3 X 107 mrem, b, [EX 80
emT 8 X 10 mrem,/h %#15%, BFOHFFATHEE N cmTHO HDEHAEEN<3m
rem h THiEI EEEETLERTRIBNEH 5,

5.4 TEkT b — 25T O ER R IEFEM

) RRET

AT R DFHRR AR 5. 32 €Rd, CONEEETENTERFOBRSAKBEATH
T, 5.5 EHE#OMDOETENL-T0A, M5, K5 3R TREFFF - VORES 45m
(F6.5TH4m) , HIFE7—vE8DEI 7 - b TEZREEH 18 m {5 5T 2.1
m) BEHE7— VB EROB@ED v 7 ) — FOFEEH09m (K55 Tk lm)  RUEKS ~
O T Los o= AGEEH 6 om (H 5 S THRHEV) LB ->TA,

EARGLE LTI, ~) DA a5 HRERCIZEEFMEALOT, HFE7T—vD ¥
G FLhLESHLRT) OA%FRD L, B 2E0Ls LERT, RZEEDDOT35
FHEATH, WEMEBEO Legendre BEINEUL, BT LTP , /v =RITHLTP;
EL, MENARRBLTIESTOARAT S, Tie s —BEhIET 8B v =iR 7 3%
AL, Fo2ROLEL0E, MEORHLE - T 5,

EFH &0 DOT I 6 EERER 53 KRt THA » Y 2DEb Y I L« AN
2 ERIMIC L AR EAEE LT, K56 &0 IERNICEY LTV A, TO2RTHANETH
S MERS THMERHEES L, BT 7 - EHO DOT 35 B AT - o ERHK 5. 34
TH B, BFFE7— v EHoOitATHE, 5.2 280ITHR~ i i, FEFERTERL
SREEBRAOCHSIESFRTEAOT, HveBOAEWRELT S,

(i} RRATREER

EARY v IR EHICA Y Y Lo S5 — TR EERATET B BEOR T O pE TR EE
EEMRAR 5. 36 10, 7Y EBERSSEN AN 36 T, SREFESENER L. 37T,
o RSSHEN AR 6. 38, BAPHTFRRRER b 39 ¢, BT HEEHRK ZX
5.40 1T, FAFSHTHRAHER S5 41 1€, RUEAR T R4 &R 5. 42 (R T,

K VoY T s 5= HAFRESEAE LT VES (K59~ 5.16) LHHET DL,
Z b - v S OEEN BBRFECEAYEOAD, PEHTRTRETERTOALTVEE
FLTWA, BARAOSMEEEALELLODRG. 43 TH B, TORM S, Fldula LT
LB, JFLdule S 45 em B/ ALT 18 4%, 2RI 1.5 BHTROFZE LR L T4
Ebhing,

JHFfE 77— v Eic ks 247 v v BREEFEFSHE AR 5. 4 1, DEERERD EOETTRH
D v BB ERNEAMS 45 CRT, CNLOHRETOBREELATLTVS,

4..41 .
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R OFE O B VT 0.78 mrem,/h ThH Y, RABRERIFLOPOLEEID
141 cm BN LT, 1.54mrem/h THH (BitEBL < 6mremTH b)), EEI V27—
FEEDE BETFE T - VEENRMICH T 2 BKEE 018 mrem,h ThH D, BT T - vEEL
R E O HE 1.76 mrem /h GEETEME < dmrem /h ) THB, LW -T, R

ROBRBONT & EFTBECRETD 5,

6.1 —winHkOFERIZE

R ¥R T8 v | %éfﬁ%
2.739 0.76
0 7.12s 6.1282 69.0
7.1151 5.01
vy | 16 0.871 3
2.184 0.3
1.3686 100
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ﬁ%wmquf%éwf,@HmﬁﬁTWXﬁ%@ﬁﬁé%ﬁﬁfw%ﬁﬁ%ﬁ®ﬁﬁtm
éo@62@mwaﬁwm®£ﬁﬁ%ﬁwﬁﬁéﬁﬂﬁﬂ%ﬁLT%%ﬁ,ﬁﬁ%ﬁ%%mﬂ
ﬁ#étm,T@@~8M@f@75@@&§@@@,a%@~m@fm&m@®&§@ﬁ
D, 10HLBEI0HOLsDEOBETREA VS 28T 5,
%5L4ﬁ@ﬁﬁ@TT%6%t~ﬁ@ﬂ*$®ﬁ%%%ﬁ@ﬁﬁmﬁ%@63mﬁﬁo»
&%mmﬁﬁfw@m%$%@@¢5ﬁﬂ%%z%&,WN@&%%%inmﬁﬁﬁﬁéﬁN
m%ﬁﬁéﬂ6ﬁ77ﬁiiw¥—%%@bfimkﬂyvﬁﬁﬁ%ﬁa1mﬁﬁoﬁ%%ﬁ
g, O yeEREAANEL, ARERET - QAD-CG A BT, X6 2 OF8EE
Fr LTT D, '
b) fEITHRER
~W@ﬂmﬁﬁ%ﬁﬁ&Lt&%@ﬁ#w¢®mﬁﬁ@@ﬁ%$ﬁﬁ%@64K%ﬁo@m
;n@ﬁ%wK@LTmLaxwﬂmmm/hmwf%%%ﬁ(gﬁmmm/h)mﬂbfﬁ%
RBDH Do
ﬁfWM%mﬁﬁéﬁ@ﬁﬁ%%éﬁaZmﬁﬁoE@@@ﬂ%%@fu(ﬂﬁﬁmng
X 10 mrem/h T&H 0, FETH®E (< 0.6 mrem,/h VCRGRBPEH Lo
ﬁ4F%ViﬂﬁwﬂthVM%ﬁﬁfﬂﬁ%kﬁﬁﬁm86x10‘mmm/h(ﬂﬁﬁ6)f%
@,%ﬁ%ﬁ(S&%mmvﬁ)Kﬁﬁ%%%6%%%%?6%%@&&@%%@%&m
BB C L B, T & OEEEE 25X 107 mrem /h BREAIT)IE 5,
i BiEsERHERECcHL L&
a) BT
ﬁ%ﬁ@m%,@@%%ﬂ]%ﬁﬁ#wmﬁéﬁﬁﬁ%&bf,ﬁ%w@ﬂﬁﬁm%ﬁéo
ﬁ@ﬁ%ﬁm%mf%ﬁ5ﬁ4awﬁﬁbtébf,%%ﬁﬁﬁﬂ~FOMGm+w9fﬁy

— 84_
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“EHEARS S (BRNEHELIFE6C2EDXRC4EER) , #rvdeimEd 5L 50
10° B (45 28 B5fE) g HIA BTV b D & T 3, BEFRIHELQAD-CGa— FERAL
TiT2e

#1 v o b AT R O IR 1) 0B AR OD 4 D BUA R RO PR S A 6. 5 1K T,

b)Y BTEER

BESEHERE 1EREDERE L L SDBTHELRE3CRT, CORDPLEDD
DI5TETOy b H, 6 6iEH VKB ELHRORERESGATH L, Mo Ehmickt
TEESEHELL FHEEESDS 5mEMCH 2MOBARHEEG A2 L T EOM
KB.7TH%H, M6 T olREBHOE EABICHEEROERAYNH L EHELTHIOK 6.6
5, L EBRESZmBNERKETOFREREIE 0.6 mrem hE{N & 750, RIFHEE (<6
mrem,/ h ) KARAREED 5.

4 6. 8 iZREEA R OKPIC BT 2REBEESHTH S, EiCB 6. o HBEN OREBRIMTS
B, BEBAFLOBLAEEBLTVEE &, MERET.IX107 mrem/ hTH5 (@8
EE13135emTH B0 5) o b LEED 24 e (IEE BB L7z & = DEREREmERE L I 6107
mrem,/h T& 5O CTi&EE (< 06mrem h ) TERARBEH 5, C DRITRET, #BE
DREEIC 50 cnali D¢ & T HFAIBE XA 155 cm S EE LD, 20ecm AR &G 5,

(i) &

HA K~ A ONBEDFR T, —RKGHKEEDREIC L > THRES, HROEE (B
Bavy )=k 135cm) THEHFEE 08 mrem, h THY, #4K5cm % BI0EK I
0.25 mrem, h & - THFEE (< 3mrem h) KEIREED L,

iFRIE O MEE K Ok ORI, ERBBRER AR OB K- THRE S, EHEREL
bk 0 24 emElBE Sl &T6 X 10 mrem,/h THhb, HIFEHE (< 0.6 mrem
Sh CHENRBHEE L, KEI2mUTThNGE, KEOHEEFRF L6 mrem, h &40 HEE
# (< 6mrem/h ) CEAREHH 5, FERBREERLERNERECITHNLDT, £
FLE FIOABRELETIL, RETORMDSH A D,

6.2 (ERFRET—LOERBEN

(1) ERETAE

{3 AR 7 — U (S BRI B 128 1 (49P09) DIFRT & 24812EF 4 5, BTk
BUTOREET 5, |

a) WONOEHBEREERS, PLOTS 44 7 vBEOBELZ LtbDEd 5,

b)) E HIEEESRE T - vt st & s oEld 100 28R milan T s LT
o |

¢) [EREFBET - Vv TREld M 7 VR TEICHEBRREEIME NS EAFEZLT, #A
PR 2SS ROREETRDLE SN L T {, ABEHE 0414 70 BR80T 10° 782
Fho, Bi1vA 22BN EMEREDO, UTEn+4 703G HIER 5 n #EREE
1hDDEDICERET S,

a— 8 5 —
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d) GEFEREEET v 7 BEOERRETELRT 5,

5 R 7% e} SR DRI I 1 B & QBEIEHIC T 5 b 0% ORIGEN-T79 7= FTXK
wao1%%@@ﬁzﬁﬁf§64mm¢0faiﬁﬁz {QAD -CGz— FEHLZ, iE
R FHENERE L > T T O L 2o 4,

 (ERE R T — R B R

WA DARD 34y — A EEET 5, FEOCHRETH C EE SR OEE OWHMEEEE L

'(V?WAT£MﬁéOwoﬂ@#-zéﬁ@¢ﬁﬁkm@%£vmgﬁ%o

r—Za) BMJOK%?&%Q%D#47”@6%%%%%%2&~X@$@M%MK

T B
e Z b) M1l CRET Lo, B4 7 vobobolicfiiBf» o8 EARRIE IS
bz ) WEBEOEZFEINGTRHUTOLD, K6 12 Rt & i, o4 oDb
DA HEE LS.
o, ff A EREL T — vk 0 E B R
%Oﬁ%awwlmﬁ,mﬁSm,5m,&U7m@ﬂmE§§m(w5&g®m@m$

H%ﬁ%ﬁﬁ,%ﬁ@ﬁ&Bwﬂﬁénfw5®?,cw@%ws%bf%ﬁm%%ﬁﬂe

NEGET R (COFEEPENELEOFEERETAL) o
(i) friE R
A R T - o 1B OB RIS R

7—Xa,&—zbkw#~Xcmﬁﬁé@%@ﬁﬁ%%%ﬁa5mﬁ¢(Ltﬁof%
FELTIE) o COROT— 2D KU —2 ¢ DERP S, (Bl SEA T 3 AL

%u%®ﬁ%ﬁWﬂﬁbﬁﬁﬂﬁﬁ«®%%iﬁﬁfééobtbﬂf&®2 M DELE E
7 C, MERETOREELMN L,

@ r—radshr—2bEEGRLLEBET, CDSEE 0 4 7 v DEFFBE DA DR
A Hiéﬂ%#,@Q%QHEﬁ®EﬁéﬁéoLt@ﬁf,m%ﬁﬁ®ﬁg#(ﬁr
175 em)if, EEOWIELZZEE LT
{[&_za1+[&mzbwéﬁnx2:L5xw”mmm/h

2 #H2c®%éf,@@ﬁﬁﬂm%®%Hﬁ%®mﬁmm6f&%mﬁ§ﬁﬁé50L
fohd o THEEREOFER
(4 — 7 ¢ ®AEH X 2 =63 % 107 mrem/h
FHROC@ DS OFEMERS, ystEEE (< 0.6 mrem,/h VK ADIREHH Do 1, {8

%@%Em1%un¢btw,cnmﬁaB%mw1@$m@@ﬂfﬁ®t%®f%5(EE

@%ﬁf@l%cmm@vfmé)ox,wdﬂ@ﬁﬁ%%ﬁ%%ﬁ%Sﬂ$@ﬁ@@iumo
o ff EFERET — KO REAT RS R

%0#47»(1@@%%%)@@mﬁ%ﬂ®1%ﬁ®,m%3m,5m,&ﬁ7m@&
é@*ﬁt@ﬁ%%ﬁﬁ&SwﬁmbTwémf,Cﬂé@@%1%%bt¢&mﬁ@ﬁﬁ

6.6 T b
Z OEDLKE L1 mELT OMNH#E o il R RS BB S ALK DT I S 10 BARE D 0.6mrem

JhETFish, #EtRAE (<6mrem/h ) KRDRRDD Do
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6.3 EAEEEDOORMSITM

FERERE Y —viciFB 2 ERFRBED C ORBELZ TR T 5,
(i) REdr 5
B FEED» O ORBE, ORIGEN-T9 20— FAR W THET A, THESFIT SR

2610 T2OMWOREFHRBATE 4 7 VBREZRET 5,
(1) g R

RN TRARFEA R - EHERE 1 AR ORBEL K6 T CmT, By 1 o
B HEBE T — P RS NT O S ABBE 1 KA ORBEL 6.8 10 wd, REE
ELTEHYEEN—EIOAEEBLTVDS, T7F 4 Fid, BREELLII0E 1 %L
TEBAEDT, FEEREET 5,

K680 128N ORBELFEST 54, BEiny M 7 vikicsd 5EAFBREARROM
BGEEEAERAEFEEZ69THA, COXT, HAETATH, BHOME6 8 TR L& T,
HERBO3ZFESRBCELTEERBRE B EL SORBBELRDILEDTH S, L
foli= T, BEDEERY A 7vic X - THHBBE FEBSH T0 AT LB T 5,

HEEBTE, BEEHoB0+4 70 (BEEEORLEM) L0 6 B FEHEFRE
T =i BT H B OWINA, BERAR AN 2DMUT &40 32 KRG EIEBME 0 v 2D
boE LT GRENEAMELVLIL2MTHLELT) BIILFEMLIZBOTH 5,

BE LA 7O LDELCDNTEF LA 7 vDLDERSEORBENHH &L
T b,

COEOERICE D &, BEEEY A 7V TERBBEDSRK(ERZFEE Y - v icirEsh
HEZD, SEREFBEORERERL, WIKWTHE, $/, BEbOmL oBRE 2 (2%
BIBRAD s 44 7 WO OBIEE 44 0 & LT SBERFEEY — v BInRs 15 &
LTHRRICEM - T, REABOLHIZ LN0KWTH S, RECOMBLECE BFEHBE7 -
DIFHIFHDOEEF DTN T B,
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F6. 1 —WAHKRE N X B A v < BRERIE
photons_/tc * sec
Mt TE 76 8.4 fb 10.0 #
BB e A 28% 10! #Ciscc| 25X 100pCi /cc | 2.1 x10'¢Ci /cc
, 275 MeV 1% 1,05 x 104 9.38 x 10° 7.88 x 10°
g
‘ 6,13 MeV | 69% 7.21 % 10° 6.44 x 10° 5.41 x 10°
T —
7.11 MeV 5% 523 x 10* 167 x 10 3.92 % 10*
£6.2 —RISHIKELE AHE &+ 5 7 L BBEE BRI R
TEAH A X(em) | Y{cm)| Z {em) | #EFE(mrem h) wH &
1 i85 0.0 0.0 7.1 % 1071
2 ” —27.94 8.2 % 107!
3 o —51.54 8.5 107"
4 »  1-131.03 8.4 x 107
5 27.94 0.0 7.8 %X 107"
6 " —97.04 86 x 107! X K fE
7 ” —51.54 8.6 X 107!
8. ” -131.03 7.6 X 107"
9 10603 | 0.0 7.1 % 107
10 " —27.94 6.6 % 107
11 ” —51.54 5.5 % 107
12 4 —131.03 2.2 % 107
13 212.06 0.0 5.6 X 107!
14 —27.94 5.9 % 107!
15 ” —51.54 4.5 % 107"
16 185 ” -131.03 6.8 % 1072
17 190 | 27.94 | —27.94 2.5 % 107 | FHMAL 6 ICHBIER 5 om
18 195 ” " 7.4 %X 1072 " » 10cm
19 205 ” " 6.4 x 107 ” » 20 cm
20 —385 ” P 2.2 % 1073
21 —363 ” ” 1.2 X 1077

) R 6. 288,
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%63 HAFEHARIERS T 50 7 VRS R

Eafif=t F oM S5 oo i B HEFE(mrem)
1 FOA®E, 1000 mm 2.3x10°
2 3000 mm 1.3x10°
3 5000 mm 39x107°
4 7000 mm 2.4%107°
5 £ 5000 mm Mk D#ESE, 250 mm 39x107°
6 500 mm 3.7%107°
7 750 mm 3.3x107°
8 1000 mm 2.8%107°
9 1250 mm 2.2x107°
10 1500 mm 1.6x107°
11 B, kLD 500 mm 7.5 % 107
i2 1000 mm 1.4x10°
13 e ), #etdul k0 1500 mm THIBENEE 4.7 10*
14 HEEANETE D 500 mm 9.3x 10"
15 1350 mm 9.1x107°
16 2000 mm 1.2x107°
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565 CERFRET — L8 DR iR

sTEAR wmo R BEIZ 150 cm BEE 175 cm EEF 200 cm
—2Ra FA g 0 3.2 x107? 2.4 x 107% 1.8 x 1074
H4 70 1 6.2 X 107¢ 4.4 x 1073 32 %107
2 6.4 X 107% 4.8 x 107 3.8 x107°
3 6.3 X 1077 5.2 X 107° 4.2 X 107°
4 1.5 x 107 1.1 x107 7.7 X 107°
A2 b 5 53X 1072 4.0 x107° 3.0 x107®
8 3.3 X 107" 2.6 X 107° 2.1 x10°
7 5.0 x 107 3.6 X 107° 2.6 X 107°
8 1.9 X 107* 1.5 %107 1.1 X107°
g 1.3 x 107* 1.0 X 107° 7.8 X 1077
& # | 7r2xi0t | si1x107 | 38x107t |
#4700 2.8 x107¢
1 2.4 x107%
2 1.4 X 107
3 1.5 %107
r—2Zg 4 46 ¥ 1070
5 2.6 X 107°
6 3.9 % 107°
7 1.6 X 107°
8 1.1 x107°
R S S T

) WHMEEEAZEE L TO 2 EERAL T,

#6.6  ([EHEREY - WKEOREE

128 ko ki KET DEERT
3 m 1.6 X 10 mrem/h
5 m 4.9 % 107" mrem/h
7 m 3.0 x 1077 mrem,/h
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F£6.7 FEREERE RS ORRE GEHRLD

5 B 1 i W(i{) *
1= 3.53 % 104 2.99 % 10°
PR 1.49 x 108 | 3.50 % 104
1 1% 576 x 10! 1.37 % 10*

1.5 H% 3.39 x 101 R.29 x 107
2HE® 2.33 100 5.85 % 10°

25ME 170 » 100 4.39 x 10°
3 5% 129 X 100 | 3.43 % 10°

3.5k 1.01 % 10! 2.80 % 10°
4% 8.30 x 10° 2.36 % 10°

4,558 7.04 % 10° 2.06 X 10°

5 R 617 % 10° i 1.85 x 10°

) #vREN- S REQARIMETHE, T T KD
%51 | BUTEOTHE,

£6.8 ([EWEHEEY0 oREE GER A 7 VB

oA B HEER

B A 7 vNo 33 (Watt )
0 10° # 253 x 10°
1 5 8 .06 x 107
2 10 ;B 3.6¢ x 107
3 15 58 2.64 x 10°
4 20 1.99 x 10°
5 25 B 1.53 x 107
6 30 # 1.21 x 102
7 35 i 9.80 x 10’
8 40 E 8.08 x 10
9 45 B 5.83 x 10!
i0 50 A 588 x 10
11 55 i 5.15 x 10!
12 50 A 457 % 10"
13 65 i 411 x 10
14 70 58 3.73 x 10!

i92 _
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£6.9 [FHEBEBET - VRICHERS 0UT0 B EREREORME

‘ HEaHA MAE R
AR (EEF | REELE)
0 10° 8 6 38
1 5 i 5 5
2 10 5 5
3 15 H 5 5
4 20 & 5 5
5 25 i 6 6
6 30 2 5 5
7 35 5 5
8 40 A 5 5
9 45 4 5 5
10 50 A 5 6
1l 55 8 6 5
12 60 12 5 5
13 65 & 5 5
14 70 23 23
i BEMmE O & A% 56 128
i R D FH BT 27.1 kW 109 kW
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% HA K 2ol
B s
% 18 N
%17 HEER (SM41B)
1 5§ 13
2 6 10 14 L
3 7 11 15 135 2 HEavsu—b
4 8 12 16 j,
50 é
Y
SM41B
- - 71+ i
250
H 135
a0 T M
a) F ® X
z fy B
, 480
55-9J— Y e | i %159 13
| — - *26 10 14
315 50 37 11 15
290 By I 108 135 4 8 12 16
o] fa= 2
>
(AT O SV I ¢
c) W &
Bt fir tem

BU6.2 WEA—RBEIAEE 0 & & OF AR (x HI5HH)
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#1 F K E

7000 % (4)

5000 3@ @ @ @ @
250 500 750 1000 1250 1500

3000 x(2)

1000 % (1) oK —T\.

1
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w |0l ® @ ® 6 @ ©
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per—cent differences for each cede

code initial maximun current maximum
difference difference
ENTQSAN 3z agreement
RESEND 2000 % abandoned
LINEAR/RECENT/GROUPIE 6 % agreement
FOURACES 2700 X% 1135 %
RESCAL 113 % 80
RESENDD 5060 X% agreement
FEDGROUP-3 187 7 *%* 16 % **
FEDGROUP-C 27 K A= 23 % %k
RJOY{CDC) 18 i ne additional results
NJOY{ IBM) 100 % * 18 A
AMPX 24 % 1.6 Z
MINX 15 KOE* ne additional resulrs
* - this ignores large per-—cent differences for small cross sections
near thresholds
*%* - comparison based on only a portion of ENDF/B-V dosimetry library

A2 BEFHEHEBRERBTE D 7 Y EF T
b= s EOALEIE & ORIGEN - 2 34
i - o™

Comparison of the Experimentally Determined Uranium
and Plutonium Compositions of Spent Fuel
with ORIGEN?Z Calculations

Difference Between Experimental and
ORIGEN? Uranium and Plutonium
Parameters [(02 — EXPY/EXP, %]*
Turkey Point

Parameter B Set D Set H. B. Rebinson
20 7.7 -2 0.1
Bep —4.3 ~0.7 -32
BEpsPY -12.1 —4.0 -8.0
pysPu 0.2 1. 0.4
Mpy Py -3.9 1.7 1.2
Mlpy/Pu 14 0.9 1.8
Ulpyspu -10 ~7.6 ~2.6
Total
plutonium 2.6 2.1
Burnun,
GWd/ton 15.3 to 26.9 | 29.6 to 30.6 30
Cycles in
reactor 1,2 2104 1,2
Number of
samples 8 5 | 1

%02 = QRIGEN2; EXP = experimental.
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