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Evaluation of Activated Inventories (1)
in Deuterium Critical Assembly (DCA)

S.Yoshizawa', H.Kondo, A.Yagi, K. Tanimoto"
Abstract

Deuterium Critical Assembly (DCA) is a critical facility with 1 kW maximum thermal output
used for development of an Advanced Thermal Reactor and a subcriticality measurement technique
for criticality safety management of nuclear fuel facilities since its initial criticality in 1969; It has
been planed to stop DCA operation in 200'1 and shift to decommissioning phase.

In this study, we evaluated activated inventories being primary data for study of an amount of
radioactive wastes, dismantling method and cost which are indispensable for a decommissioning
plan and a draft of a legal application for decommissioning. The evaluation was carried out for
components in Reactor room and a D,0 handling room irradiated with neutron flux. Results are as
follows. .

1. Each amounts of components and a building related with Reactor room and D20 handling room
are 108 tons and 6,039 tons respectively. They are classified into 28 tons of alumiﬁum, 37 tons of
stainless steel, 73 tons of carbon steel, 6,004 tons of concrete and 5 tons of the others. -

2. The activated inventories are very little due to a low neutron flux in DCA. Thus, radioactive
materials concentrations in most of materials except 37 tons of stainless steel and 12 tons of
carbon steel will be lower than that of proposed clearance level in 7 years after the end of
operation. The inventories of the components and the shield will be respectively 4.25 XlOqu
and 1.71 X10'°Bq. | '

* Waste Management Section, Irradiation Center, Oarai Engineering Center
**Criticality Engineering Section, Experimental Reactor Division, Irradiation center, Oarai Engineering Center
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0.717 THY, 2V T TV AL_AEH R LTS, FEIE R TEAREOH
FRIEEFEIBIVIFNASOOT, EEBERORII—FDIELAERIVITT
YAVSWVEL T ERB(FERIERENET o).

(2)Z O O AZ DS BBk E |
EOMOBRELT, BEE. £, &%&Ud@@w%ﬁ%ﬁ%& THD#ERIT
HENEL, Fh, FE1E, FE2RRVEKARENITELSHLTNG, 20k
D EINCHESEEEZEHE T . K32 KR ITNBERBII A HHEREEDE
BEERA W, A ERECEMBERZRAEHN6ICTR T, A EREOHD
*H3.22 LR T, |
OWETAI=

WHATAI=TADKRNEREITEER TERIDIITIVALAALT T
D, Tl EBER TERIIEXBIKEOLD | BB EDN 8.19X10* Ba/g
EEVA EEKT 1 £1% T 0.173Bg/g BL iz,

QAT VA

AT VA OB BEEER, K3.22 R TIOE. EFFEEE 10 £TR

IVT AV T ERBRN, BIZHRHETFRORIWFE 1 BMOBHER
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EREGHIIESK THE 10 £Th 14.6 THD, ZOMIKERE KA F1X *°Co
7 5.84Ba/g (KL THY, A B E L, ZUT IV AL S VU FLRBETI
REDHHBRABLETHDS, T BEERT I0EROFZE2BRRTEKR
EDORSERELAFIR. FRFN1.6221.95 T, ZUTTF VALV EL ETH
Do ' |
@rFEM
FERRCEAKRENORIRBOEGKR TEROKRSEEE S FIL,
FNEN0.541 L0.713 TIYT GV ALRNVETF ThHd, LBL FELIBEHNOK
EHOMFEBRERSHIIEERT 104E% T 1.28 THY, JUTIFALN
NVEL ETHB,
(3) 4 & 3 ik
FEIREFEROBRSFMOBKFERECENERERHTER TR UHE
3.23 IR T, K3.19 OFHEFRSMEPRTLOC, EEERANHBTIIFHET
RREBHEEPETRTH 3 HWB)TD, 2od REILELVEFERE
BB BIT LI o TINE B, EIEM T B % DR I A B 0.118 T,
YT TRV SVEL T Thd, B, REF M OBKH EIBE LS OEIER,
BREOWN 1T% THD,
Wk BSER
BRAERELOCEHERZAVC. REHELEN L AHRRIZ.EBE
B IR T TR % LU, ZOB RICBINT, A7V L ASBEY 37, Pl
BORBHEEED 12 FoRTEOM 5 Fo2BRIEBEY 6,093 M FERK
5,963 B LR)BRIUTI RV T RS, R REOBEHERERIIICTE
o _
BHORR EERTTERCRILBRFE R BRI, B3 425X10%q, &£k
W (A ORE & $) TLTIX10Bg THB,
RB,AKERIFSEIROCEREORNEBREESZAVWCEHLE BEFM
DEBREOCEHERRETBOEONIONTHD, T2, FE2RKVEKREOERS
EREEBOPRFRIZIFEIBIVNIF NI, LEES- T, EFEER OB MK
FREEIEZEEREIVIFHUL EREATFHEFEMSATHD,
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4.%7$

4.1 PHEFROZYME
BEEA NN OERBIZERLEFREFREOVWT, RFFEGROFEN
FHEFREYEREROL LIV UV I—-LIZAEF—FRCFLERE=—F
TWODANT ICLAE R L Lo B EITV, RUEITOWTEELE,
DV AT I—R BT —HED 8 |
R FrEEROFEATEHEFRELYEFEZACLEERZEVT. F&EF
HAE LR R 2R 4 U TR T, 28, AERRTFFHRM A 1W o bhk,
TORBR FLEAVIREOREFIATAL, # 10,000 n/cm? secew EFE &
N, B A LR EFRITHHTH0E, HAEEELTHET 5oL kvRE
BLIEDOT, 1kW BOPREF TA T RH 1070/cm? sec 2725, 7238, B F K
DEHIZY o T, FHF OEHFHZRAE—% 0.1MeV LTS,
DOT3.5 WL HEFHROHERE R (M3.20) TR, FLFVIPRIEHNOL
H4E TR iE# 8.3X 107 n/em’sec THY, HIER R LV —Hr K&V,
(2YF L E o —F TWODANT RL3ATHFRABEBRLOLE
REAEAEERERFLIZBITS, 8P T O ERHF L TWODANT i2k
SHERROLBREZR 4.2 R (EHIRMERSIIR ) BIER UG ER
RIIDRYEV—HERLTHSD, TWODANT DREH #RIIR L THS, KT,
TWODANT IZXBBAT R RELZAV. FLOFEFROTEHEEEHLRER L,
DOT3.5 IZLBAHHEFHREDEEER 4.1 ITR T, BHEFHMEEIL, ORIGEN O
WO LR B A L, |
MEZLBELEER, EEPEFIZ—HLTCNBEAR, #5 th #E F X DOTS.5 O
BB R AKX, B R T 31T TWODANT OB B OF BK 20, Zhi,
DOT3.5 DR ETFLEHRE M LD, ERICLZATET ORI, A+
FOBEDRINAESL R0l Ths, DOTS.5 LTWODANT O BR E OMEE
L IHFARTHY, DO DOTS.S LA E i R E RO T FREARE
EEZD,
WAV Z—RAELHERRLOKE
FERVEKRENOFHFRAEHKRLDOTIS DEHBERLOKEKER
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42 ZRT. WEREZR A3 AT, EHER TN EHE RO2ENL164#F OF A
T RTFHEB LS,

BB VATV EZ—TORERREFRENEERERTIT o), BT
FALTVRIROMBERRRBZDOT, ZORRCOWIEETI, KBERERERE
BRERZROIYVFIRIIATVVARM T, B 35mm O ERIZTZFORITERR
bR TVD, B Wb, FHEFHRIZES 3imm OAFVVAHEZER TS
& M B5%IBMETS, —F, WATAI=V 205 A, B 35nn TREET K
HIELALBELRAVED  BEIR 0 LEETS, FR2K. FLIODOER
1,600mm, FRE2HOE S 1,900mm O3FE ., B E E1X 3.3 X 10° n/em? sec TH D,
Lo T, Bz, BERNSSVyFE2MAETAI=VACERLEE G OH
BEILTOBITHS, |

3.3 X 10%n/cm? sec),/0.85=3.9 X 10%(n/cm®-sec)

ZOMENE . DOT3.5 DF H1E 6.8 X 10° n/cm?-sec D/MEWVDT, DOT3.5 D
ERIIRSTFH TS, |
Pl E D E25, DOT3.5 OE HEL TWODANT i ER CLv ALy —HIE
B OB 1H CTHY, BRI Y 2EETHD, | |

4.2 E LB R R EEDBITONT
MEREEREROCRNLAC_VNOREREEFZE, BETIRAEKRER
HEEMEICOVWTESE L, BEYROBEHIZ, TEMIC, EEKTHR TELL
Tro BB EAVRUNOEHBEEND, ZJITIFVAL_ULE T ERIBRIZUT O
BYERB,

O ETAI=vLABEEY :28 by
FLE FEIR, CRERVCEKREZNESE
@Ok £ M BB & W - 61 b

FLEvIXBREFLIVIZIHFRER . FLEREERS . FE2ERTE
KRENESR

AF vy VA BEY :0 b
IUT I ALV BT LIa DR I E W,
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@F O o M B ' 10 b
MEBRAROTHAEREEHLLTHES, -
GmvsV—b8l # % , :6,004 b

ERERA O I)— 2 &

RE(D.Q.QRVD)DAEEFIZ. 89 N T. £ ERNDEBEEREYE
143 b DF 62% WM ¥ 5, e, AL RS EZEW L 54 Iv&iw 200 1IRZ
A (100kg/ﬁi<‘:{ﬁiﬁ)'c 540 K723,

fkM%ﬁl%Fﬁﬁ%ﬁ<w_%ﬁ~a)ﬁk§ﬂbﬁﬁ%fﬁ%%%ﬁhow*c%%ﬂ'é & BR
HRABIIT VAV RNV FTLRBDIZEGBR TR 20ETHS, BERNENKE
WIFEZELRE 2REVCEKRBREORFLULVRENRIVTS AL AN T EREDIE,
ENENEER T % 38 £, 14 ERV 16 £ ThD, BB, F L OATFLVLVREBE
¥ 10 FD5H 8 bURFRICEASRZS YRR THY, BAEEHKN 6 £LE W,
IORED ATV VAT o RIR BRIV T I ALV, T EARBOIIEER T % 19
BEThD, Lo T, BFETORM BN EEZEY R EERTHE 20 FRV
3B LEITH L, TNEH, 24 NV R TR T by (2D 5 MR R ELTHRS) &
25, REELBAEREDORABOEBEZR 4.4 127 T,

HEEREEDOLBASBEAOATIE, EERTROAHB ML EIRAEHF 2
BUH, HIMRERALEROBBFERABEML TS, LEBST, ZhbDRL—
RAT7EZBBL T, BERTVa—LBRETILERDSD,
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5. BPVIC

DCA DRFFEEBEADFERTVCEKRENEZNRLLIYGER CBH LI
VMO REENTHLU T OEYITHD,

(L&

OHEFRAL NN OFMEHBOBEEIX. THETFROBERREVWFELR, 2/,
EXRZENOBBRUCLEEERTHS, ‘

QFLBEY . EXRE.FEIBRV2BOBEERIT 108 b Thd, £HFE
MEDEBRERIZ6,039 M Thd, HEM T, WETAVI=UL28 b ATV
VASHBT b BRFBEATI b, 7Y — 1T 6,004 PEDM B R THB,

@B AL A~V N DFFAH

Q& BEITLDIFLHAFETHEE R, TWODANT IZLDF LB O FRE
HERRETLADY -2 ih2 P FRAIEH R LLBEL T, DOT3. 5THE
HLEHEFRIZIIGUNOHEETHY, T TR Y REHEE 2D,

@DCA I HEF A/ DI, st b sl B BMEL AT VLR R T—EF

ORFRABEYERE,. EEEL 7 ERICREFEREIDISLACOREY
WIVT G AV T Lipd, BEGEL T FHORSEBENEREDII 54 b
>, 200 BEFZ A (100kg/{E LR E) T 540 & L&D,
ORFEFEEEZEEL TEBROKF LA _UIIT, HE 4.25X10°Bq, £ HER (N
ERDRE S 1) 1.71 X 10"°Bq Th3,
BYSBOTFE
BAEEEEDEBEOCOEHOEBLLAMF LA XN O MBI i3 8 2 &
FROFERAVAOLERDD, AW BICEH L FEF RS AT, BECHER
RO BN R M R LE 25, LosL., i P B 3E M & B8 [k #E R b
Z~ORERRENILLD, PHETRIAEHEMICPEL. SEHOFEFRE
HiERLESTALR LT, A EEEDEOTEREOR L2HDTFET
HD,
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(FRBEM: EABRERERDCAIZ EMORELL%OEM, BTHTE,

- Vol.34, No.9. No.10, No.11{1988)

QAR R, REBIR, N\ARE, PHFL:DCA REREREEROFE LM, B
#. No.99(1996) |

@R TFHREZRS: FREFIFHRICBIT A7V 770 AL~V T (1999)

(4K Koyema, et al.:ANISN-JR, A ONE-DIMENSIONAL DISCRETE ORDINATES
CODE FOR NUTRON AND GAMMA-RAY TRANSPORT CALCULATIONS. JAERI-
M6954(1977) |

(5)N. Aihara, N.Fukumura, H.Kadotani, Y.Hachiya : Axial Dependence of Partial Void
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(8)Rhodes, et al.:DOT3.5 Two Dimensional Discrete Ordinates Radiation Transport
Code, CCC-276(1977)
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K2.1 MERERROBE

 (EAR)
AL SUS CS OTH | CON | &/
EKRE 6 9 19 1 35
IV 12 1 15
fF & 1P 1 1 14 2 18
I 20 10 9 1 40
TR 0 19 0 41 60
B E |[7-Mses 16 0 0 0 16
A (TR 0 0 | 0 5963 * 5963
MEEAE 28 37 73 5 6004
& & 6147

*: ghihar 7 —h

AL TRBT A=A, SUS: AT L A&, CS: R4k, CON:=1.-Z7U—h. OTH: ZDfh

3.1 PO EEER O EFERO R EEEE R

(BL(7 : atoms/barn-cm)

wmnis | wmme | mx | oaae | AL TR mx [s—r| ERR
BEE(g/cm’) - 1.1078 - 2.673 - 1.20E-03 | 2.30E+00 | 7.85E+00
H 2.115E-04 | 3.009E-04 | 5.900E-09 - 2.784E-09 | 7.200E-09 | 5.717E-03 -
D 4.208E-02 | 5.987E-02 -~ - - - - - -
B-10 - - - - 9.809E-04 - - -
B-11 - - - - 3.949E-03 - = -
C 1.372E~07 - 6.436E-07 - 1.231E-03 | 7.584E-07 - 8.265E-04
N 6.828E-06 ~ | 3.204E~05 - 1.512E~05 | 3.910E-05 - -
0 2.667E-02 | 3.008E-02 | 8.631E—06 - 4.072E-06 | 1.063E-05 | 4.39E-02 -
Mg 1.249B-04 - 7.803E-05 | 1,788E-03 | 9.870E-04 - 6.554E-05 -
Al 4.003E~03 - 2.519E-03 | 5.772E-02 | 3.186E-02 - 2.290E-04 -
Si - - - 3.439E~05 - - 1.904E-02 | 5.050E-05
P - - - - - - - 9.289E-05
S - - - - - - 3.024E-05 | 4.128E-05
Ca - - - - - - 2.374E-03 -
Cr - - - 5.573E-05 - - - -
Mn - - - 1.172E-05 - - - 9.810E-04
Fe - - - 6.053E-05 - - 6.791E-04 | 8.429E-02
Cu - ~ - 1.013E-05 - - - -
Zr 9.311E-05 - - - - - - -
U-235 | 4.076E-05 - - - - - - -
U-238 | 2.722E-03 - ~ - - - - -

—17—
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#3.2 THFRHEA=RAX—BEE

TR — LA ——

Gr il 3 (:%I/% TR (;;W? Jren

1 1.49E+07 - 1.22E+07

2 1.22E+07 1.00E+07

3 1.00E+07 8.19E+06

4 8.19E+06 6.38E+06

5 6.38E+06 4.97E+06

6 4.97E+06 4.07E+06 B R —

7 4,07E+06 3.01E+06

8 3.01E+06 - 2.47B+06

9 2.47E+06 2.23E+06

10 2.23E+06 1.83E+06

11 1.83E+06 1.11E+06

12 1.11E+06 5.50E+05

13 5.50E+05 1.11E+05

14 1.11E+05 3.36E+03

15 3.36E+03 5.83E+02

16 5.83E+02 1.01E+02

17 1.01E+02 2.90E+01 PR X —4ElR

18 2.90E+01 1.00E+01 (BAPETF)

19 1.00E+01 3.06E+00

20 3.06E+00 1.13E+00

21 1.13E+00 4.14E-01 -

22 4.14E-01  1.00E-05 P T R — R

7% 3.3 2IRTHHEFRETEHROBE
2R R HR S iEF IR R TR

AP L ER 8.6E+08 1.7E+08 6.4 E+08 5.4E+07
IR 1 1E+07~1+08 1E+07~5E+07 | 6E+06~4E+07 | 2E+05~6E+06
IFE2p 2E+06~3E+H07 | 1E+06~3E+06 | B5E+05~2E+07 | 1E+04~4F+05
EARRE 3E+06~6E+07 2E+06~4E+06 7TE+05~5E+07 2E+04~TE+06
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#3. 4 BEHMEEHEICEA U ERR R

B RERHS
F E

FF 7 [kWh]
BEf1 45 18 48 18.8
46 18 48 18. 8
47 18 48 18. 8

48 18 48 18.8
49 18 48 18. 8
o0 18 438 18. 8
51 18 48 18.8
82 18 438 18. 8
53 18 48 18. 8
b4 18 48 18. 8
2 18 48 18.8
5t 18 48 18. 8
67 18 43 18. 8
58 18 48 18. 8
99 18 48 18. 8
60 18 48 18. 8
61 18 48 18. 8
62 18 48 18.8
63 18 48 18. 8
EER JUAFR 18 48 18. 8
2 18 48 18. 8
3 18 43 18. 8
4 18 48 18. 8
0 18 48 18. 8
6 18 48 18. 8
7 18 43 18.8
8 18 48 18. 8
9 18 43 18. 8
10 18 48 18. 8
i1 18 48 18. 8
a &t 564 + 0 564. 0
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2%3.5 WEMAR T —F
(B ;v
' Piasry ol B —LHr | ™
HaRu #FF“H#%%% SVoRiRS ERFBIITES R ERES A At
HE TAI=05 SUS304 TAI=0h e Y=
BB (g/cm3) 2.70 7.93 2.70 7.85 2.20
: H - - — - 6.10E-01
Li - 1.30E-05 — 3.00E-05 2.00E-03
Be — - - — —
B — — — — 2.00E-03
C = 8.00E-02 - 2.50E-01 -
N = 4.52E-02 - 8.40E-03 1,20B-02
Q - — - — 4.37B+01
B — - e - 6.25B-02
Na - 9.70E-04 = 2.30E-03 7.39E-01
Mg 2.40E+00 — 2.40E+00 — —
Al 9.70E+01 1.00E-02 9.70B+01 3.30E-02 3.10E+00
Si 1.10E-01 1.00E+{0 1.10E~-01 4.00B-02 1.68E+01
P — 5.00E-04 — 3.50E-02 5.00E-01
8 —- 3.00E-02 — 4.00E-02 3.10E-01
Cl — 7.00E03 — 4.00E-03 4.50E-03
K - 3.00E-04 — 1.20E-03 7.50E-01
Ca - 1.90E-03 - 1.40E-03 1.83E+)1
Sc - 3.00E-08 — 2.60E-05 6.50E-04
Ti 1.80E-03 6.00E-02 1.80E-03 2.00E-04 2.12E-01
v - 4.56E-02 - 8.00E-03 1.03E-02
Cr 1.70E-01 1.84E+0] 1.70B-01 1,70E-01 1.09E-02
Mn 2.00E-02 1.53E+0) 2.00E-02 1.02E+00 3.77E-02
Fe 2.70E-01 7.06E+01 2.708-01 9.80E+01 3.908+00
Co 3.00E-04 1.41B-01 3.00E-04 1.22B-02 9.80E-04
Ni - 1.00E+01 L= 6.60E-01 3.80E-03
Cu 3.00E-02 3.08E-01 3.00E-02 1,27E-01 2.50E-03
Zn 1.00E-02 4.57E-02 1.00E-02 1.00E-02 7.60E-03
Ga = 1.29E-02 - 8.00E-03 8.80E-04
Ge = — — — 1.50E-04
As = 1.94E-02 = 5.32E-02 7.90E-04
Se - 3.50E-03 o 7.00E-05 9.20E-05-
Br — 2.00B-04 - B.50E-05 2.40E-04
Rb — 1.00E-03 - 4.80E-03 3.50E-03
Sr - 2.00E-05 . — 1,60E-08 4,38E-02
Y — 5.00E-04 — 2.00E-03 1.82E-03
Zr - 1.00E-03 — 1.00E-03 7.10B-03
Nb — 8.80E-03 - 1.B8E-03 4.30E-04
Mo — 2.60E-01 - 5.60E-01 1.03E-03
Pd - — — = 3.00E-04
Ag — 2.00E-04 - 2.00E-04 2.00E-05
Cd — — — — 3.00E05
In — — — — —
Sn — - - - 7.00E-04
Sb - 1.23E-03 - 1.10E-03 1.80E-04
1 - — — — 5.00E-05
Cs = 3.00E-05 o 2.00E-05 1.30E-04
Ba — 5.00E-02 - 2.73E-02" 9.50E-02
La - 2.00E-05 — 1.00E-05 1.30E-03
Ce - 3.71E-02 - 1.00E-04 2.436-03
Pr - — — - 8.20E-04
Nd — — = — 2.80E-03 .
Sm — 1.00E-05 - 1.70E-06 2.00E-04
Eu — 2.00E-06 — 3.10E-06 5.50E-08
Gd — - — — 5.40E-04
Th = 4.70E-05 — 4.50E-05 4.10E-05
Dy — 1.00E-04 - — 2.30E-04
Ho - 1.G0E-04 - 8.00E-05 9.00E-05
Er — — — — —
Tm - — - - -
Yb - 2.00E-04 - 1.00E-04 1.40E-04
Lu — 8.00E-05 - 2.00E-05 2.70E-05
Hf - 2.00E-04 -— 2.10E-05 2.20E-04
Ta - - — 1.30E-06 4.40E-05
W — 1.86E-02 - 5.50E-04 1.406-04
Au — — — - 4.00E-07
Hg — — — - 8.00E-06
Tl — —_ - = 4.50E-05
Pb - 6.70E-03 - 8.20E-02 B6.10E-03
Bi — — — - 1.70E-05
Th - 1.00E~-04 - 1.80E-05 3.50E-04
U 1.30E-05 2.00E-04 1.30E-05 2.00E-05 2.70E-04
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#3.6 AL E R SR EEHE(1/2)

s HHE %% $§ R-MESH | Z-MESH

YELb (At AL 2135 30 66: 66 212:212

" FLB DIV E M Fobe [B& SUs 55 30 66: 66 283:283
'E Ry e FE P G Rl o SUs 50 30 66: 66 143:143
¥ IRy —h sus 3 30 £6: 66 283:283
FELIHHE - Cs 5050 30 o1 132:132
Filagws FEEERE Cs 3600 30 1:1 316:316

y LE SN AL 8300 30 1: 65 205:905
2. TN AL 1800 30 1: 65 123:123
1}; LB UARCRERR) SUs 3500 6 1: 65 295:295
TEIVNCREER) o 8US 4500 8 1: 65 123:123
FELTHREE, RIEPREGRRERE| AL 755 30 1: 65 123:123
RREBLERRCTER AL 1310 30 1: 56 123:123

P RERLERT-R sUS 3 30 1: 56 123:123

i; KAVh ), RERFER AL 169 30 1: 56 150:276
g R AL 80 30 i: 66 150:276
o |PREICREER ' AL 285 8 1: 56 150:276
FL IR RS GRER) SUsS 175 6 1: 56 123:123

AP Do sl e T 2 CREEST) 5US 175 6 1: 56 295:295

§ HFNTE AL 1719 30 1; 56 212:212
‘:~/‘ AFAVTE AL 241.5 30 1: 56 212:212
; ATAYTEE M, ) sUS 3.74 30 1: 66 205:295
B |ATFITEES AL 13 30 1: 66 205:295
% ERE AL 1760 30 1: 56 222:222
% |PRIIMVIVRENE AL 208 30 1: 56 222:222
FREG CS 80 6 23: 42 333:333
R B AR (FREHER) sUS 280 30 23: 42 318:318

z H SRR E) AL 5 30 23: 42 318:318
Ef HIEERAT I AL 6 30 23: 42 304:304
% |masiBcsus) SUS 1.6 30 23:42 | 304:304
¥ |memmmig sus | 62 | 30 23:42 | 321:321
- [ 2AEREBEE (RN AL 48 30 23: 42 150:276
REEERERL) AL 23.72 30 23: 42 312:312

§ BEAAN Y 59No. 1 AL 1352 30 129:129 50: 50
i ? FEARAN Y FINo 16 Wby D) Cs 48 30 129:129 50: 50
a1 BEARAN Y42 IN0.2 AL - 1352 30 130:130 50: 50
v |BEARAN Y IN0. 2GR M F o) Cs 48 30 130:130 50: 50
B vesvy AL 144.7 20 136:136 48: 48

E BNV RAE TN cs 5 30 136:136 48: 48
E BEIRNVAAAE bl SuUs - 0.3 30 136:136 48: 48
3 |BlemEKrvrg AL | 1447 | 30 141:141 | 48:48
s |[BEEA BT Cs 5 30 141:141 48: 48
BALERN VR 2 bt ob) SUS 0.3 30 141:141 48: 48
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ﬁs 6 ﬁk&ﬁb%ﬁ:ﬁ%ﬁ%ﬁ%ﬁ@/m
MR #E | TN Egt R-MESH | Z-MESH
gﬁ sy AL 96,7 30 118:118 95: 95
78 BT R Mol SUS 3.3 30 118:118 95: 95
gﬁ EARGHR AL 110 30 143:143 | 53:53
Bk |ERBHBRETD ~ SUS 10 30 143:143 | 53:53
gﬁ AR AL 95.5 30 141:141 43: 43
Bk BRI TR SUS 14.5 30 141:141 43; 43
g Bk 42 igeg sUs 700 30 137:137 57; 57
¥ |[EARAA/ZRBIEECE CS 117 30 138:138 57: 57
7 JERREMFRT v CS 140 30 140:140 | 53:53
v BRI G SUS 60 30 142:142 53: 53
BRIV 1R i) AL 245 30 146:146 37: 37
;v Iﬁykb ) Cs 0.4 50 | w648 | amar
(kv s mb o) SUS 5 30 | 146:146 | 37:37
5o [ERIVEY AL {85 | 30 | 16262 | 40maor
; |EM~—/ S Mo SUS 5 30 162:162 | 407:407
gl rT - Cs 6.5 30 146:146 | 37:37
z ﬂi‘ ROV ERRRA V(AR E) SUS 400 30 127:127 | 46:46
7Ry [KuAERRI I (Ah—b, W) CS 416 30 127:127 46; 46
&t HEEER B AL 135 6 1: 1 | 150:276
ggg AR AR B S 2 S CREE ) SUS 450 6 84: 84 60: 60
2 [HRECRER SUS 190 6 48:48 | 43:43
% r R A K BENT AL 145 30 88: 88 213:213
g R RE TR Cs 296 30 88: 88 213:213
g A AR BT SUS 99 30 88: 88 213:213
FR7KHEFE W ER R R SUS 13.5 6 88; 88 299:299
& BB AT AL 153 30 88: 88 255:255
g B Cs 405 30 88: 88 255:265
g ISR E SUS 90 30 88: 88 255:255
IR AR BRI BRI ) SuUS 39.5 6 _88: 88 325:325
ot BtEtRE (T CGRER Cs 3500 ‘ 6 1: 1 52: 52
gg FLI I TRIERS CS 1100 30 1: 1 75: 75
SEL R CS | 2786 30 1: 1 123:123
> VERIRA (St HAHY) CS 19000 30 230:230 325:325
7 PRRFRGERE) CON | 41000 30 230:230 325:325
B |7 cs 2561 30 149:149 123:123
w |[PERZL—G/1t) Cs 10000 30 137:137 407:407
BE Chs ryrastk cs me .| 3o 124:124 | 199:199
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#3.7 YT S AL~ EHEEY

(BE47:Bo/m)

B EEE | EHUAEEE FTE&IAE%%—@E%J OE
H-3 200 1000~10000
Mn-54 1 0.1~1
Co-60 0.4 0.1~1
Sr-90 1 1~10
Cs-134 0.5 0.1~1
Cs-137 1 0.1~1
Eu-152 0.4 0.1~1
Eu-154 0.4 -

Py = 0.1~1
: [Pu-239,Am-241084] |




JNC TN9410 2001-011

3.8 RFNBROBSHERE1/2)
' (B4H7 :Ba/e)
() FEiLFr7(AL) |
HHIERE

HEtEEE EERTESZR 164 5EETR - THER 106E%%
H-3 1.06E-07  1.00E-07 7.99E-08 7.14E-08 6.03E-08
Mn-54 7.96E-04 3.45E-04 1.22E-05 2.30E~06 1.88E-07
Co-60 ~ 1.18E-01 1.04E-01 6.11E-02 4.70E-02 3.16E-02
Sr-90 3.67E-05 3.59E-05 3.25E-05 3.09E-05 2.88E-05
Cs-134 4.70E-10 3.52E-10 9.18E-11 4.66E-11 1.71E-11
Cs-137 3.74E-05 3.63E-05 3.32E-05 3.17E-05 2.96E-05
Bu-152 1.27E-13 1.21E~13 9.73E-14 8.77E-14 7.47E-14
Eu-154 1.81E-11 1.67E-11 1.21E-11  1.03E-11 8.10E-12
o B! 9.69E-08 9.99E-08 9.99E-08 9.99E-08 9.99E-08
N G oN 2.10E+05 4.32E-01 1.72E-01 1.14E-01 6.53E-02
gﬁﬁgﬁéﬁf‘: 2.96E-01 2.59F—01 1.53E-01 1.18E-01 7.92E-02

*1:Pu-238, Pu-239, Am-241, *2: BRSO RHBRELIVTIVAV-NVERFLO MO
(2) PRBED T FYTENAL)

K HIEAR
HREEE ERERKTER 1483 541k TEEH - 104E4R
H-3 4.33E-07 4,07E-07 - 3.26E-07 2.91E-07 2.46E-07
Mn-54 2.82E-02 1.226-02 4.33E-04 8.14E-05 6.66E-06
Co—60 6.14E-01 5.40E-01 3.18E-01 2.44E-01 1.65E-01
Sr-90 1.49E-04 1.45E-04 1.32E-04 1.25E-04 1.17E-04
Cs-134 1.92E-09 1.44E-09 3.74E-10 1.91E-10 6.96E-11
Cs-137 1.51E-04 1.48E-04 1.35E-04 1.28F-04 1.20E-04
Eu-152 1.55B-12 1.47E-12 1.18E-12 1.07E-12 9.10E-13
Eu-154 7.448-11 6.85E-11 4,96E-11 4.228-11 3.32E-11
o FRE*! 7.66E-07 7.92E-07 7.92E-07 7.92E~-07 7.92E-07
2N B 9.03E+05 1.90E+00 7.54E-01 5.03E-01 2.84E-01
?‘Iﬁgﬁ%% 1.56E+00  1.36E+00 7.95E-01 6.11E-01 4.12E-01

*]1:Pu-238, Pu-239, Am-241, *2: EiREFORNERELIV T/ AV~ NVEREIOHOEF

(3) 7Y FR(SUS)
| AT
iR EREKTE®R 1£% BEER TR 106
H-3 1.738-03  1.64E-03 1.31B-03  1.17E-03  9.84E-04
Mn-54 5.96E-02  2.58E-02  9.14E-04  1.72B-04  1.41E-05
Co—60 4.29E+00 ©  3.77E+00  2.23E+00  1.71E+00 1.15E+00
Sr~90 1.27TE-06  1.24E-06 1.12E-06  1.07E-06  9.92E-07
Cs-134 2.39E-03 1.72E-03 ~ 4.44E-04  2.26E-04  8.21E-05
Cs-137 1.27E-06 1.24E-06 1.13E-06  1.08E-06 1.01E-06
Eu-152 5.00E-04  4.74E-04  3.77E-04  3.35E-04  2.82E-04
Eu-154 1.51E-04  1.388-04  9.69E-05  8.14E-05  6.22E-05
o fZRE™! 6.77E-08  7.99E-08  7.998-08  7.99E-08  7.99E-08
£ 1.31E+04  9.83E+00 4.50E+00  3.16E+00 1.97E+00
’f‘t ﬁgi%f,,ﬁt 1.08B+01  9.47E+00  5.57E+00  4.28E+00  2.89E+00

*1:Pu-238, Pu-239, Am-241, *2: EZEEOBH RBRELIV TS/ AV ERELO W OAF
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#23.8 RERNBEDOBABEREQ/2)

‘ (B4 :Bq/g)

(@) EDZ 7 ERR(CS)

HHIERE
R THESE 14E4% 5% TR 106248
H-3 1.75E-02 1.66E-02°  1.33E-02 1.18E-02 9.99E-03
Mn—54 8.20E-01 - 3.59E-01 1.27E-02 2.40E-03 1.96E-04
Co-60 9.77B-01 8.58E-01 5.07E-01 3.89E-01 2.62E-01
Sr-90 7.70B-07 7.51E-07 6.81E-07 6.48E-07 6.03E-07
Cs-134 2.56E-03 1.83E-03 4.74E-04  2.41BE-04 8.77E-05
Cs—-137 8.07E-07 7.88E-07 7.18E-07 6.88E-07 6.40E8-07
Eu-152 3.36E-03 3.18E-03 2.52E-03 2.25E-03 1.89E-03
Eu-154 7.556-04 = 6.88E-04 4.85E-04 4.03E8-04 3.10E-04
2R 1.13E+04 1.66E+01 5.96E+00 3.67TE+00 1.85E+00
o g™ 5.44E-08 5.62E-08 5.62E-08 5.62E-08 5.62E-08
gﬁﬁai%t 3.29E+00 2.52E+00 1.29E+00 9,81E-01 6.62E-01

*1:Pu-238, Pu-239, Am-241, +2: B EOKHBRELIV 7 IR~V ERELOLOSF
(6) IFEIFEE L 7Y — M)

WHHEE
Bt HTHEE 1% 584 THE 10488
H-3 2.86E+00 2.71E+00 2.16E+00 1.93E+00 1.63E+00
Mn—54 2.07E-03 8.95E-04 3.18E-05 5.99E—06 4.88F-07
Co-60 1.16E-01 1.02E-01 6.03E-02 4,636-02 3:.12E-02
Sr-90 2.38E-05 2.32E-05 2.10E-05 2.00E-05 1.86E-05
Cs-134 9.40E-03 6.73E-03 1.74E-03 8.88E-04 3.22E-04
Cs-137 '~ 2.41E-05 2.35E-05 2.14E-05 2.05E-05 1.91E-05
Eu-152 1.43E-01 1.34E-01 1.07E-01 9.518-02 7.99E-02
Eu-154 1.40B-02 1.28E-02 8.95E-03 7.51E-03 5.74E-03
e R 5.70E-07 5.85E-07 5.85E-07 5.85E—07 5.85E-07
=08 5.85E+03 5.53E+00 3.33E+00 2.88E+00 2.39E+00
gﬁ# ﬁ%ﬁ%ﬁh 7.17E-01 6.50E~01 4.55E-01 3.84E-01 3.01E-01

¥1:Pu-238, Pu-239, Am-241, #2: BB EORNBRELZVTIVALNVERELOKOGE



#23.9 DCAD RIS RS8R |
(RFIFEIETEER, B Ba)
H-3 Mn-54 | Co-60 | Sr-90 | Cs-134 | Cs~137 | Eu-152 | Bu-154 | 2« Z O, Xl

JEiLZ D 1.42E6+03| 7.24E+01| 9.80E+05| 6.77E+01} 4.27E+01| 6.93E+01| 3.96E+02| 4.15E+01| 2.895-01| 1.06E+06] 2.05E+06
U FRR(SUS) 1.87E+04| 4.52E+03{ 2.10E+07| 1.65E+01| 2.05E+03| 1.68E+01| 5.28E+03| 8.69E+02} 7.79E-01| 2.11E+07| 4.22B+07
U FIE(AL) 8.27E-02| 1.15E+01| 7.73E+04| 3.56E+01[ 5.37E-05| 3.65E+01| 3.46E-08| 1.18E-05{ 2.80E-01 1.36E+05| 2.13E+05
IFEEY 4.51E+03| 1.08E+03] 4.45E+06| 5.21E+02| 2.36E+02| 5.34E+02] 1.27E+03| 1.85E+02| 3.73E+00] 4.16F+06| 8.62E+06
WL RER 5,98E+04| 1.21F+04| 1.96E+06] 3.27E+00| 1.22E+03| 3.48E+00] 1.13E+04] 2.04E+03| 2.84E-01] 1.65E+07| 1.85E+07
WLZ X R R "1 3.03E+04| 7.70E+03| 1.08E+06{ 1.70E+00| 7.24E+02| 1.81E+00| 5.77E+03| 1.16E+03| 1.66E-01| 8.52E+06| 9.65E+06
Bz EEERS 2.21E+04| 3.66E+02| 5.58E+05] 1.11E+00| 2.48E+02| 1.14E+00] 4.14E+03| 5.02E+02] 6.276-02| 6.01E+06| 6.60E+06
s . et 1.68E+03| 3.80E+01| 1.06E+06{ 2.00E+00| 5.38E+01| 2.06E+00| 4.66E+02| 5.07E+01| 9.47E-02] 1.16E+06| 2.22E+06
BEARKANA—TE Y 3.61E+02| 1.94E+00| 1.21E+04] 3.37E+00| 1.66E+00| 3.45E+00| 6.66E+01| 5.20E+00] 1.03E-02| 1.23E+05| 1.35E+05
Z DD/ (EKRE) 3.45E+03| 1.03E+02| 1.40E+06] 4.05E+00] 6.08E+01| 4.14E+00] 8.48E+02| 7.07E+01| 8.298-02| 2.15E+06| 3.55E06
KB - INEAS 3.81E+01| 2.12E-01| 2.02E+04| 2.87E-01| 0.00E+00| 2.93E-01| 1.05E+01| 8.04E~01| 1.94E-03| 2.84E+04| 4.87E+04
AT —IH L 7UFR) 2.86E+01| 9.18E-02| 4.48E+03| 2.15E-01| 2.05E-01| 2.20E-01| 5.95E+00| 4.57E-01| 8.53E-04] 1.26E+04| 1.72E+04
BRI ACIE TS RS | 4.086+04| 8.24E+02] 3.30E+06| 1.21E+01} 3.34E+02| 1.24E+01| 7.95E+03| 7.22E+02] 2,75E-01| 1.18E+07| 1.52E+07
BERE 5.22E+03| 1.20E+03] 2.01E+05} 1.99E-01| 1.31E+02| 2.03E-01| 9.84E+02| 1.41E+02{ 7.77E-03| 3.26E+06| 3.47E+06
ZeEhlHERRE S 3.94E+04| 2.08E+02| 7.82E+05} 1.93E+00| 1.84E+02| 1.97E+00| 7.30E+03| 5.75E+02] 5.918-02| 9.74E+06| 1.06E+07
JELF I TERIEER 6.898E+03| 9.32F+02| 1.98E+05| 3.63E-011 1.06E+02| 3.81E-01] 1.29E+03| 1.92E+02| 2.55E-02| 1.91E+06] 2.11G+06
AR -~ T 2.80E+05] 2.66E+02] 1.34E+06| 5.49E+00] 3.69E+02| 5.61E+00] 2.30E+04| 1.68E+03| 1.49E-01| 3.99E+07| 4.15E+07
FEANIL— 2,95E+04]{ 9.58E+01| 5.85E+05| 1.44E+00! 1.35E+02| 1.48E+00} 5.48E+03| 4.26E+02| 4.336-02| 8.34E+06] 8.97E+06
Z DO 5.11E+05 9.69E+03| 7.39E+07| 1.62E+02| 4.86E+03| 1.66E+02] 1.05E+05{ 9.28E+03| 5.52E+00| 1.74E+08} 2.49F+08
st Bq 1.06E+06| 3.92E+04| 1,13E+08| 8.40E+02| 1.08E+04| 8.61E+02| 1.81E+05} 1.79E+04| 1.19E+01| 3.10E+08| 4.25E+08
o % 0.25% 0.01%] 26.59%| < 0.01% <0.01% <0.01%  0.04% <0.01% <0.01% 73.10%|  100.00%

e Bq 1.15E+10| 3.57E+04| 2.76E+08| 1.19E+05| 5.30E+06| 1.22E+05| 5.67E+08| 4.48E+07| 3.49E+03| 4.74E+09| 1.71F+10
% 67.17%| < 0.01% 1.61%| <0.01%  0.03% <0.01%] 3.31%  0.26%| <0.01% 27.62%|  100.00%

T10-1002 OT¥6N.L ONC
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#% 4.1 TWODANT & DOT3.5 i2k3 #ﬁ%ﬁ%ﬂjﬁf&%

TWODANT Iz X33+ Eiis B DOT3.5 i kA3 EfE R
IR | iy | RE | o
FR T | 1.4e406~20.0e+06 5.4e+07 1.11e+06~1.49e+07 5.4e+07
BT | 4.0e-01~1.4e+06 4.66408 4.14e-01~1.11e+06 6.4e+08
bt ~4.0e-01 2.9e+08 1.00e-05~4.14e-01 1.7e+08
' *:52-1 IFLARAEEBER)
#4.2 DOT3.5EEELL Ay 7 —H B R OB
| \ ‘ 2 #EFE
I/.M;Izifﬁ’— ﬁ_ 5 Eggbzig 15_;@75(33 (n/cm?/sec/kw) .
HEME|BEE
@ JREIF 6600 FL+100 2.0E+07 1.3B+06 {PR B2
) JFEE2F 1500 FL+3100 5.1E+06 1.7TE+06 |FiaZr 7 bF
@ yCE-YId 1500 FL+1900 6.8E+06 3.3E+06 [FDLFVZ LR
@ JAEE2F 6900* FL+ 100 2.5E+06 2.4B+05 |EREEILF
® IAEIF 3500 FL+1500 3.0E+07 3.6E+06 |fFilLH @S
® | BARE 0 FL+1850 | 7.5E+06 4.TE+05 AL TEMEE S
@ BARE 1800 FL+3900 | 5.6E+06 1.6E+06 |[HRfEZRE L
FEIF 6600 FLA2500 | 2.1E+07 1.BE+06 | Rk
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