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Inventory Evaluation of High Level Radioactive Vitrified Waste

Yoshinao Ishihara”, Hitoshi Makino”, Takao Ohi"
Katsuhiko Ishiguro”, Kaname Miyahara®, Hiroyuki Umeki®
Hidenari Akasaka®, Hiroshi Fujihara®, Yasuyuki Hashi®

Abstract

Spent fuel removed from nuclear power plants in Japan is reprocessed at home and abroad
(Japan Nuclear Fuel Limited [JNFL] reprocessing plant, Tokai Vitrification Facility [TVF] of
JNC, COGEMA in France and BNFL in England) and then vitrified. The properties of
vitrified waste change depending on the fuel type, fuel burn-up in the reactor, and operating
conditions at the reprocessing plants. However, properties of vitrified waste, such as heat
generation and nuclide inventories, are important information for the design study of
repository and the performance assessment in the geological disposal system. For the
objectives of repository design and safety assessment, it is necessary that the model-vitrified
waste is determined from the four types of waste.

In this study, for supporting the determination of the model vitrified waste in the Research
and Development for the Geological Disposal of HLW in Japan (H12 Project), the calculation
and comparison of inventories for the four types of waste were performed. As results, it is
found that there are no significant differences in the properties (i.e., radioactivity, heat
generation, hazard index and nuclide inventories per one package) of the four types of
vitrified waste from JNFL, COGEMA, BNFL and TVF.

1) Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center, Tokai Works
2) Geological Isolation Research Project, Tokai Head Office

3) Tokyo Electric Power Company

4) Computer Software Development Co., Lid,
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& L NIVIRST BRI A S B ED A X2 b U FHE

1. (ZLHIC

B L AVIEHMERESE Y T AL (T, T 9 ABEMLE] 25T 5) ROl
MWREDA X M, BLD Y AT ADOHR RS ICHETMII BT, V—
Ay — B A EELERTH D,

T ABACEROREEREIED 4 X ML, BFHREFTIZBIT 5 85 mm
B OMBRRBERE, BIUBLABRTISICBII A FMEAHE I VEL L, bAEIID
BWTHE, HAEA (BRERGASHELETIE T INFL, BBEY 1 2 V3
RS 7 AELHMERRMR LT TVE) TRETLIELE, 2500 (75
¥ A COGEMA, A ') 2 BNFL) 7 6EE SN AELEDS, 1k, HBWRSORHRIC
Bbo LizhfoT, TNOEBOEEOELEKIZOWTZOREFIEERL, B0
yz?Amﬁ*%ﬁimb4ﬁTé ENRTEDLEFNVES ABEILEREEL, Ly

ARETIRET R M EESE M 2 O B LB D B,

ﬁbﬁ-&ﬁﬂ%ﬁ%%@(ﬁ&ﬁﬂﬁ47w%%ﬁﬁ)ﬁ$&3¢ﬁuﬂ”ia
DI-FEMHMEE (LT, H3 RES  BH1F - BRBEREEM, 1992) i, K&
%&ﬁ#%%&cmmMAwﬁﬁ%%ﬁLf%rw4/«/LU%“*Lto

FHFETH, B2RWMD T LDIIBITDLETNT T ABILEOREIZET 270
HOPEETHRBRG OWFRE 25 ABEOERILEIZIOWT, BRESGLELBRESESD
EHERNZ2ZE L TEEGEO L Ny N 2HEL, 20008 (HohE, 2%
=, BEXKE, KEE) BT 5,
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2. ARV MYDBIRAE

2.1 BhFIE

HGABEED A X ) OBFTFEIEYH 2 — 1ICHREIZ R T EFFETH
Besg - BN BRI, BLETHTEAN /BB, 77 r8L070
P ADHIH EINENRDE, TOHLBTRICBVWT, BaRARYFEECS
LARVIREIE R SR ET L0, ThidFT AL LTERILT 3, 7T AH
{LARIIP B ERRR THIES N0, FHEPICHBRLSENE, 0L B
IO ABLIUHLBE O A ZEE LT, V7 AELED A >~ YT
UTOZZFIZEDSWTERT 5,

EFFEATOREIZL > TERTET7T 7 F o FEEB L S BEERY DT T A
BELAEANOBITIZE LT, UTo&t2EEL .
CEALE (B W) TuERIIBnT, 95 VBLETSNVIZ YA, BHU
WSS (3, C, CL I, NEMEAT A © He, Ne, Ar, Kr, Xe, Rn) #¥EIL S,
B TRTHEVAVERICEBITT S,

T/, BREESEFEEDBIURERL y M ORMYFRERICENEEINSL S

LiZk o CRET A BEHMEERBDOBTICEL T, UTO4&E%REL .
B AR O LEEEEY S TSI FE— X (TRU BEZEY) & LT
GENDIzD, TOWMPLOMEHLAERBIIN 7 ARICEIZIZA L 2V,
CREYEM REEORSH AR, I ABBRICEELAI NV ITL T 74 D
AR L T, #T ABEEICBITT 5,
CRBE AR RIEORSHEERMIZ, Ly bhOT T VBB L UL RE
AR L BRI, BALE (Bl Yo ARRT, &L UVBRRICBT
T 5,

2.2 HIRABEMLlEA R B OBREY

EWTHRETHEAE (ONFL, TVF) &6 I3REE{LAE (COGEMA, BNFL)
O ATEBEOELE OB ESE, R2—- 1123 db, B, ¥IAE»6M0S
¥ CORFBRMEIZ, BLGROBEICBEL T S04E? L LT,

(1) JINFL {t#%
Bt GREERE, BABERE, D, EREM) , BOABss, BEfbsldirr
OERB BRI, NrFFLBETHOEEREE (HRERENSH, 1992,

CD Sppu4 774y AN/ EEIRCBLTRETARBEET (U1 0(488) & LORERBS .
O EULHEOBBEEIIC LS4 2Ry Y AQBEEIIonTE, FR)MLALFLEZ COSEMBE 0T
SOHBLADET, FRDIREEREE LB,
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@, 1992b) 2 ZEICERE L7,

BRABEOY S BNV =y AOEIE (F7 ABLESNDRITE) (1,
BABTRIIBTAMENKIIETCTRELL (A ZH) . $74, ERR
S (H, C I, Cl, REEAFR) IEFRBETRECTXTEHISN, F7TARKT
MEEND DO ERE L7,

BELERIZBRE S B a4 77 4 2 Ii2DWT ik COGEMA DOHEE Fl— & E
LT, BEMEBREOMIMLERYORITEFREL, Q4HSBHE) .

(2) COGEMA {14k

WS, BAEEM, BEbefn EOER 2 4RIE “COGEMA 7T ARt
EizonwT” (BEXFEERS, 1995) ¥ZEIIREL, T2, ERERTE,
INFL A4 & ER XTI s 5 EFE Lz

EALECIRFEA I NI T L T 74 Y I22W Tt “COGEMA /7 AE{bFRIZoWw
T (BEFBEHEESS, 1995) z&EIZL, BERIEORF AN OBITE
rErELS QAHSHB) .

(3) BNFL 1%

BNFL 76 O & E {4, Magnox, AGR, PWR, BLU BWR 07 L ¥ FHE
bk (BARE BB A4, 1992a ; Alder and McGinnes, 1994) & Z %2 5% %%, Alder
and McGinnes (1994) OEMTHFEIZLUE, 7L > FEE L D H PWR BoREL
EOHPKELBRERERL TS, T80, ARFIZBWTIZPWREDON S
ABECETHESI YT, BNFLAFRD A » X2 M )BT 21T o720

PRIBESE, BALHES(E, EMbSethl EORRM AT, BAAELE IS K
ERLREREREOLESE (HEREBHERSH, 19920) 28FIHRE L. T,
SR, INFL AR E RIS T TR E NS LRE L 72 %8, BNFL IXH
LRIz Aa L 774 Y2 BT TWRVWED, HEMRBEORIMLERYOE
FRIZ¥o L Lz,

(4) TVE A%

PRBES:, BABEM, Bttt CORERN AR, FUERBRORES
WS (EMRFERER, 1980) 2R BFIIFZE L, T/, ERENSIE, INFL
AR ERRICTRTENE RS LIRE L. BB, TVEF b 7a X Tidvnw
A 774 ERETHRVO, FEMEROBIHMEERYOBITEIIED
E L7
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2.3 BETHMT—4

(1) BB YT v WAL
BBV y bR O T ORIAAEBEICOWTIE, £2 — 2 12/ 7RSS F
DHEEME (ASTM, 1996) #HWTHRE Lo %8B, 7T VEKOMIREFEN 1
[MTUI® &% 2 X )IC U238 DEFHAEL

(2)  BRESR AR
BRER L Y N RORBPITRIZ OV TIE, #RIE - B33EEHE 7 — N ORIGEN (Croff,
1980; Croff, 1983) D 3Hk (Ludwig and Renier, 1989) 12 E N TW A EZ V72,
2B, BIICHER LB OMK T — % [gMTU] 2% 2 — 31277,

(3) HEMbERY DBITE
%ﬂ«v/bwwfmwwwﬁ&&ofﬂéféﬁ%mim%®?ﬁ+ I
TH, BEoRERYENRIZEET 2, Thbd, 2Ly P ORSHMEERD O
Ih, KE H), RE (O, EEE Q), IVE Q), BLURFEMEST A (He, Ne, Ar,
Kr, Xe,Rn) IZB 9 5BEIIBUBTRETCIRCERESING; 7HARTRLB SRS
bOEL, BUNVERICEBITL2WwELL (K2—-1881) ,

2.4 BEMT—%

(1) HEEMHK
PAELE SR ORI 7 — ¥ 12DV T, ORIGEN I — F O 3CHk (Ludwig and Renier,
1989) IZRCEE N7z PWR MBS ROMES AV s 7272 L, BEHESKRO LR
THEEY I LY FEY -2 (TRU BE3EY) & LTRSS ShT T ABEILEIZIZAL

Bz, BTRR P ORI L7 BATICER L-BEMOME T — ¥ [gMIU]
’5':%2 - 4 {V:/ﬁ:\-—g_o

2y WBEHLERYOBITE
BEMREOR S CARD I ELRICRELZ V0L 77 4 VICRHBLTH
7 ABEMLEABITT 5700, BITRIIRATROLN S,

BITR=UNVAuAL 774 Y&/ DNEENER

ZIT, HEMOWHERZ, EH/THELZWEZBRW-EEE L, T2,
BELRICBE R Va4 774 Y DEIX COGEMA DN SFE LT, 757 L,
BNFL B XU TVF BELRFIZIO NV IO 774 Y 2BETWERW-D, e
BORSHEERYOBITRIIPO L L,

®) MTU : Metric Ton Uranium D88, ™75 > RBOR (RRBEMH) =R TRAL
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2.5 BHI—FBLVSA1TZY
BBE - BIERTE T — FE L THANIIEZCHVSERTWSHME 72— F ORIGEN2
(Croff, 1980; Croff, 1983) D #xFh Td %5 ORIGEN2.1 (Ludwig and Renier, 1989) % f#
FAlLi. T/, BINCERLAEFA 7SR UTOEBYTHD,

() FEHAZA777)
ORIGEN2.1 ® DECAY 74 77V #EH L7,

() WHEZA 77
ORIGEN2.1 Tld, LWR (Light Water Reactor) DEREEETEICXINT 5720, BT
HET A 7TV HRET/BMEN T2 (Ludwig and Renier, 1989) » = Z Tl,
ORIGEN2.1 DUTOWEEZ 1 77 ) 2R L7z,
- PWRUE . INFL {4k DBITIZHH (SHREEE)
- PWRUS : COGEMA, BNFL, TVF -3k 4T 124

RQEFFTA 7Y
ORIGEN2.1 ® PHOTON 7 1 75 1) (UO, ##E ) L7,

2.6 HZRABE{LGEOLE _

K2 -5 ICEILT 7 ADMEE T L5, B, INFL BE{bik7% 5 82 BNFL E1{L
FEOBNZDWTIE, FElR T — 2 PRI TRV, INFL B/EEIzon T,
HLE 7ot 2 OEUMEZE LT COGEMA Bbk & F—RE L,
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F®2-1 BHSRABEILEDA X2 M) OBIREMS
BEMbikiEsa JNFL [1,2] COGEMA [2,3] | BNFL.(PWR) [2] TVF [4,5]
yeayeiao e PR - PWR PWR PWR PWR
B [%] 4.5 3.5 3.35 4.0
e [MW/MTU] 38.0 30.0 27.1 35.0
PABERE [MWD/MTU] 45,000 33,000 33,000 28,000
MBI AR Y = 1184.21HE#E | 1094A&EH | 1217.71 BEsE 800 B i##;
BAEZME |Fibs SBNEE COLIEY [5F] 4.0 3.0 5.0 0.5
wmEhozED | U [9%] 0.422" 0.15 0.116 0.60
BiTE Pu 2 [9%] 0.548 0.67 1.256 0.66
H,C,I,ClI [%] 0.0 0.0 0.0 0.0
FHA [%] 0.0 0.0 0.0 0.0
DMk [9] 100.0 100.0 100.0 100.0
BEVORITE | 2BIE [-] 1.0/264.5 | 1.0/264.5 0.0 0.0
BEEHE | sampsoBRETORIN [Z] 0 1.0 1.0 5.0
EEERER [#,/MTU] 1.25 0.73 0.556 1.0
95 EME [MTU,/ 7] 0.8 1.37 1.8 1.0
P el R B{Eh 545 E TOR BRI [£] 50.0 50.0 50.0 50.0

[1] BFEBHRRE (1992a)  AsFAELE - FEYSET BARERIETHEE (ER4E118—5BE) .

[2] BFEFERH%HRSL (1992b) : RoFEER EEVESEBEEITHRESE (ER4E1 B—8E) .

[3] BREEESS (1995) : COGEMAH S RELEICOWT (ER7E2A8) .

[4] ByhiF - ZRHBARBER (1980) : BUBBRRBITHEE (BMS5F2A) .

[5] Kawamura,K., et al. (1990) : Characterization of High Level Waste Glass, Ceramic Transactions, Vol.9, pp.469-481.

(M) BIBELLEHADSFHE
(*2) F1RABHR
("3) BMEBO N ANA T 7 4 B EBEHERD SBH (7 7 4 BIZCOGEMAD AT THA)

G380 — 66 00PSNL ONI
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&2-2 BHEAXLy RO URMEAHY

BE RElE
U-232 0.0001 ng/gu
U-234 10X10% ug/g*°u
U-236 250 ng/gu
Tc-29 0.01 ng/gu

- 88 1 ASTM (1996), ASTM C-996-96.

#F+2-3 AR HEHER

=58 egE

mrEs | nER [ [g/MTU] Imrss | RS | [g/MTU]
3 Li 1.0] 25 Mn 1.7
5 B 1.0] 26 Fe 18.0
6 C 89.4] 27 Co 1.0
7 N 25.01 28 Ni 24.0
8 0 134,454.0] 29 Cu 1.0
9 F 10.7} 30 n 40.3
11 Na 15.0] 42 Mo 10.0
12 Mg 2.0] 47 Ag 0.1
13 Al 16.7] 48 Cd 25.0
14 Si 12.1 49 In 2.0
15 P 35.0] 50 Sn 4.0
17 C 5.3] 64 Gd 2.5
20 Ca 2.0 74 W 2.0
22 Ti 1.0] 82 Pb 1.0
23 A% 3.0} 83 Bi 0.4
24 Cr 4.0

- tH# : Ludwig and Renier (1989) , ORNL/TM-11018.



®2—-4 BEMERT—-%

BiE Zry-2 Zry-4 Inc.-718 Inc.-X750 SUS 302 SUS 304 Nicro.50 &t [kg/MTU] |38 [g/MTU]
ER&" [kg/MTU] 235 12.8 4.2 9.9 2.6 264.5
ETEs | THE #r% (g/metric ton metal) SHE SHE
1 H 13 13 3.06E-03 3.06E+00
5 B 0.33 0.33 50 2.08E-04 2.08E-01
6 C 120 120 400 399 1,500 800 100 4.78E-02 4.78E+01
7 N 80 80 1,300 1,300 1,300 1,300 66 5.39E-02 5.39E+01
8 0] 950 950 43 2.23E-01 2.23E+02
13 Al 24 24 5,992 7,982 100 8.26E-02 8.26E+01
14 Si 1,997 2,993 10,000 10,000 511 1.68E-01 1.68E+02
i5 P 450 450 103,244 2.75E-01 2.75E+02
16 S 35 35 70 70 300 300 100 1.36E-02 1.36E+01
22 Ti 20 20 7,990 24,943 100 1.07E-01 1.07E+02
23 v 20 ~ 20 4.70E-03 4. 70E+00
24 Cr 1,000 1,250 189,753 149,660 180,000 190,000 149,709 5.75E+00 5.75E+03
25 Mn 20 20 1,997 6,984 20,000 20,000 100 3.13E-01 3.13E+02
26 Fe 1,500 2,250 179,766 67,846 697,740 688,440 471 1.26E+01 1.26E+04
27 Co 10 10 4,694 6,485 800 800 381 7.47E-0Q2 7.47E+01
28 Ni 500 20 519,625 721,861 89,200 89,200 744,438 9.85E+00 9.85E+03
29 Cu 20 20 999 499 1.75E-02 1.75E+01
40 r 979,630 979,110 100 2.30E+02 2.30E4+05
41 Nb 55,458 8,980 7.10E-01 7.10E+02
42 Mo 29,961 3.84E-01 3.84E4+02
48 Cd 0.25 0.25 5.88E-05 5.88E-02
50 Sn 16,000 16,000 3.76E+00 3.76E+03
72 Hf 78 78 1.83E-02 1.83E+01
74 W 20 20 100 4.96E-03 4.96E+00
92 U 0.2 0.2 4.70E-05 4.70E-02

) HEEHO> 5, 5/ FEMEEH (End fitting zone) ZRWN=ZHDH

- 8 : Ludwig and Renier (1989), ORNL/TM-11018.

S80 — 66 00F8N.L ONI



&x2—-5 HHSAB{LGEDLE

JNFL [1,4] COGEMA [1,2,4] | BNFL(PWR)[1] | JNC(TVF) [3,4]
M BEH SR - ES50VBASR | IESITVNEBASR | FES00WBASR | ES5T0WEHSR
R - AT A AT A ATV A ATV AH
2N HOABMLEKER | [kg/ &] # 500 ¥ 492 #9490 # 400
BiLHSAEE [kg/ &) #1400 #1412 # 400 # 300
5B BILHSAEHE | [0/F] #1150 #4150 (# 150) #1110
BB ~T ik aiE fmm] #1430 # 430 # 430 # 430
(F+=R%) = [mm] #1340 #3 1340 #1340 #1040
BiIAE [mm] #6 #5 #5 #6
BB B1brs [kW /] #2.3 # 2.0 (EHXeE) #2.5 #1.4
HZ AR Si0, [wto] COGEMAfT#: & 45.1 46.7
8203 [Wt%] E—&RE 13.9 14.3
Al>05 [wte] 4.9 5.0
Li,0 [wt%] 2.0 3.0
Ca0 [wte] 4.0 3.0
Zn0 [wt%] 2.5 3.0
Na,O [wt%] 9.8 9.6
P,05 [wt%] 0.3 0.3
Fe203 _ [wt%] 2.9 1.9
NiO [wt%] 0.4 0.5
Cry04 fwt%] 0.5 0.5
FPE&{EH fwt%] 12.8 9.8
ACEE{tD fwt%] 0.9 2.4

[1] BFEREXSH (19925) AN PREEPT BEEYVEBREESVEREE (FR4E1 A—3&1E) .
[2] BREXEESS (1995) : COGEMAH S REL&IZDONT CER7E2A8) .

[3] Kawamura,K., et al. (1990) : Characterization of High Level Waste Glass, Ceramic Transactions, Vol.9, pp.469-481.

[4] BLANNBEMEEEBS (1997)  BUANVBSEREEDRT Yy b T v o,

680 — 66 00P8NL ONC
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3. BEMtEDA N2 MUDLEE

BRGSO RTH S 4 FEHEOEILE (JNFL, COGEMA, BNFL, TVF) D4 ¥
YrUERRERL, FE{LEOBEFRET S, 28, MBIEY D, H/87 XA—5 (8
WE, BEE, SHEERLE) OBBOEELFAS7-®, JENL fifreFERE L T
RT A= 5 DREERTEFER L7z RERTOKREAEBICTI DL, /2, B
HORFI 2 O B EMN BB END Z L0k » TRET AREMEERDIZO W
T, TNOOREEIHETAREERTTIRCIZT LD S,

3.1 HMEIEED B

4TEFOHT 7 AREFIZOWT, BbE—KH7- 0 OWGTEE [Ba/A] DFREAL
3 —1IWRT, F, BEEOWRSEOBREN T RNKE IR T, AoHRE
BET TR, BRI OEWESEERY (Cs-137 % Sr-90) DS fEA A AY
b, TRNODOEDREERYFBREL T IO THREEL ~UHETL, L
1% 1,000 E£BF S ORETREL "NV IS B OHTHO—RBEE TERT T 5. ZHLKE
O, FEHORVWESBEAERY (Tc99, Zr-93 2 &) o7 7 F = FigfE
DRGIEED, WELEFLbRHMICbR o TRET A LR bo $72, HER
Pl 37 75 = FREETIE, BEEOREIE - TH I ARLEF THEE (§
Z1E, U-233, Th-229 % &) P& Eh5,

M3—1256, WE{LERBOREEEICOWTIE, WTFhoBR{LEFIZBNTY,
BEALEORBEIFE L RIS TIEFINES L, TOEBIIITE ARV, T2,
BNFL E{bfE s & OF TVE B{bAIS, BEMEROREGHMEERY T % Zr-93, Nb-93m
PEIFNR TRV, L5H% 10 EUEIZEBICEP LTwa,

77 F = FEEORSEIZ O W T, INFL Btk & COGEMA ELE Tiid—3
LTWwW5 I &N 0% o INFL BMLAR I e~ THREERE A3V BNFL BB AR O T aEAs
BLEL ho/Did, "I VEMEFREVIENEREEZON DL, 72, TVE
B LD REDT O BEILEICE X T/RE VDL, BEEFBERNZ LRI T
YEMBEIDENZEPREREEZ OIS,

BSSERY OBREEICOVWTIE, 4EEOBLETERA— L. 72771,
COGEMA E{bf&$E & U BNFL BEMLED HEfeEid INFL B b L D 3 ETE (Lo T
Bh, T I VEMENRKEIVWIENEREZZ G5B,

Ebfk—EDH - ) ORBETEEICOWTIE, TVF Bkt E, 3BEOBE T

(FIT—F L Twb, TVF E{LEDOHREEIVNSWDIE, 727 F = FEEORKRSTFEHT
MWMOBELEIZERTHAESWZ EBERTH 5,
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3.2 RBBOLK

4 FEEOT I AELEIZOWT, BIbE—R D7 ) ORERE [WAE] OREELE
M3 —2iZmd, WThoOBEMEIZBWTYH, B9 100 FEE I TIEEITHAER
YWORBEHRSETENTH LD, FRLURRT 7 F = FIEEOREANT TR L 25,
RLA 1% 1,000 BE L TORBEIL, BGRORMEOHETO—BREITET T4, X
7o, WSHMEERORERIL, BbE—FRE720 ORBHREIZHNTHEFIT/NI N,

3 —2H6, INFL EMbES X UF COGEMA BE{biEDSE#E, 3IF-F L Tn
5 Z ED5H B, BNFL BULEDORBEIMOBELEIC IR TEH VDI, 7 7
BEVRRKEWIEFEREEZ 5D, BNFL BibRORSER (1 F8) ORBREIR,
INFL BMLEDORBAEIZLSRTH 1S BEES 2 >Twb, —JF, TVF B{LEDOH

BEFHOEIF IS TEN DL, REEMEVWI &L 6T Y T Y EMEA /D
C BWIENEEEEZ OND,

B, LoBoRBE P S500 (ERR) FTOSSHNHHEOZEN K E
W2 ERS, EIREISGS T CONHEETZE 2 TRAEOEIL AR,
4 DICTE &5,

3.3 BEKBOLLE
HoABEILEOBENZERELZEREIREL L THRENRKE (Waer Dilution
Volume) 75, Ziid, H7 ABILEIZE T N2 BEMEEE OB ET RITOH
HITEDLNTWAKTORERETHR T LIZIDHEBRELL, BEBREUTICR
L5FCHMTLODINELRKDODB L LTRLBETSH L, b EOERFDOETFH
IR LTI, BB L ICEEEREENOKFOBBERE (BHEEMIT, 1988)
REHLNRTBY, ChiAVWTHREXKEFEN L,

4FEFOH T AFEIZOWT, BbE—RD - ) OMEKE [m/A] OFERFE
{b2E3— 3R T, /o, HEEOREKECERELTRNHEIIR T, LD
% 100 EFRE T T, MOREERY (Sr-90 % Cs-137) OREKREVBBEKEILF
HELTWAY, FhUBIET 75 = FEBOBB KENIEM L 25, I, Ly
BETET T Am24 OFEITKEV, £/, BEEOREBICN - T 7 AE{LE
RTHERT A (U233, Th-229, Pa-231, Ac227, Pb-210 %2 &) OHREKEL,
M5 100 AEDEORBEKEIIN L THENE R 5,

M3 - 375, INFL BB L U COGEMA B bEDBEARELNL, 3IZ—FHL T
W3 I &R A, BNFL BibEOBEKEFMOBILEIZETEVWDR, ¥ 7~
EMEVFRKEVWIENEREEZONS, —F, TVF BILEOREKEI ORI 1L
FICENTECVDE, BREEFEVWZELRLTIL YT VEEEF M2V EPEE
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EEZONE, BB, WTHOBEEICBNTY, REHMLERY OREKEIT, &
=KD ) ORBEAREIZHASTERINE L, 2OBEBIRITEALERY,

T/, BH T AEMEEC, BIE—RICHY TL2RRY T > OBmEKEL KD
720 TN, FIBMEOHRE IMIU 28455 5DICHELRRY S >V OBREKS
KD, 77 Y EMEPSEILE—EH 7D IBRE L DTH 5,

R3I—1 BEE—FCHYTEIRERY S oBEKS

. 5 AR BEIMTUBEZDOX ﬂ:ﬁ_—#ﬁ&:tb@%

B @ﬁ:ﬂz%ﬁ&% [MTU/%] RS OREARE B S o OlEKE

[ /MTU] [m'/ )

JNFL 4.5 % 0.8 2.25%10% 1.80x10"®
COGEMA 35 % 1.37 1.75x10" 2.40x10*
BNFL 3.35% 1.8 1.67x10* 3.01x10"
TVF 4.0 % 1.0 2.00x 10" 2.00x10%

R RARY S > OHRIT, U-238;99.3%, U-235;0.7%E LTEBLE. £+, &
FAROBHICEL T, U-238 BLUNU-235 OEBRESIS T 2 KE L,

3.4 BEBOLEE

WSS Y AT ADANTNSY T O—DTH DA —8—8y 7iE, H7% < L b 1,000
FHEBIEL 2V I CBRETShTEY, BEIC L 2HMEORSIC L A 1,000
DB BRMA IR T 50 BBILS ¥ A 7 5 O EESHE (AT S Y 7 i isT
PO 2BV TE, TAREN T A EESERT 2B EOL 2Ry P Y Y- &
—hEBRB TN, AR 1,000 E£EEETON T ABILERORIES F KT 2,

MR R 125 1) B BAEBAT AT O R L 2oRERMEIZ OV T, N5
1,000 FRERTOMES moVAK] 8L UREE Byk) #, £3-28L0%3 —
SWEENENTRT . 2B, BEBTHRITONSBEDOREF B2V, A5 B
WZE LD B,

R3— 275, COGEMA Btk 13 INFL BHLADOBEE 12 HThTH
KRELZ2TVED, BATHH 1.5BRE (Pu242) Ths, $7-, BNFL EIL
HOMERIL, LA LOMET INFL EILGEOMER LV AE hoTE Y, K
T 4585 (Pu-242) DEDH %, BNFL LD 7 b = A & B SO E{LEL
BARTREVDIE, 7V P27 ADBITEFBNIEBLUY S L SEMHEIF &0
CUFEREEZ OIS, —F, TVF BEMLEOMEEIL, Y5 2#RWIIEIEAE
DT, INFL EULEOER L D /M E ko T, TVEE{LED S I v &4
2 (B2, U-235) PMEOBEICESTRE VO, BEENS, oM
B2z, FRABREHICY I Y (U235) BB aTNTWA T L AEREES
Y (W
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Plbii~<T &7 X 9512, INFL, COGEMA, BNFL 3 X Uf TVF Bt D 4 BHEOEH
LIRIZDWT, o8t (Bbtee, #8E, BEKE, HEE) 2HRLEER, &
FLEE TENIIEREREBEVD LW LS o7,
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#3 -2 AHR,000FBSICETBHIRAELEFOZESLER

JNFL, COGEMA BNFL(PWR) TVF
wiE FIHRER s B8 |coct,unr| HHEE |BNFL/NFL|  BEER | TVF/INFL
[£E] [mol/3] [mol/#] {-1 [mol/Z] [-1 [mol/Zx] [-]
Se-79 | 6.50E+04 | 8.04E-02 | 1.01E-01 1.25 1.32E-01 1.65 6.37E-02 0.79
Se Stable 6.86E-01 8.60E-01 1.25 1.13E+00 1.64 5.55E-01 0.81
Zr-93 | 1.53E+06 | 8.54E+00 | 1.08E+01 1.26 1.41E+01 1.65 7.03E+00 0.82
Zr Stable 4.74E+01 | 6.30E+01 1.33 6.53E+01 1.38 3.26E+01 0.69
Nb-93m | 1.36E+01 | 7.21E-05 | 9.10E-05 1.26 1.19E-04 1.65 5.93E-05 0.82
Nb-94 { 2.03E+04| 2.80E-04 | 3.53E-04 1.26 1.32E-05 0.05 4.96E-06 0.02
Nb Stable 2.67E-02 | 4.41E-02 1.65 6.63E-03 0.25 3.31E-03 0.12
Tc-89 | 2.13E405 | 8.27E+00 | 1.07E+01 1.30 1.41E+01 1.71 6.87E+00 0.83
Pd-107 | 6.50E+06 | 2.04E+00 | 2.52E+00 1.23 3.48E+00 1.70 1.24E+00 0.61
Pd Stable 1.18E+01 | 1.39E+01 1.18 1.90E+01 1.62 6.94E+00 (.59
Sn-126 | 1.00E+05| 2.25E-01 2.76E-01 1.23 3.73E-01 1.66 1.57E-01 0.70
Sn Stable 6.82E-01 8.87E-01 1.30 9.76E-01 1.43 4,1 3E-01 0.61
Cs-135 | 2.30E+06 | 3.19E+00 | 3.B5E+00 1.21 5.34E+00 1.67 2.34E+00 0.73
Cs Stable 8.84E+00 | 1.16E+01 1.32 1.53E+01 1.73 7.53E+00 0.85
Sm-151 | 9.00E+017 | 3.20E-05 | 3.86E-05 1.20 4. 95E-05 1.55 2.68E-05 0.84
Sm Stable 3.33E+00 | 4.20E+00 1.26 5.53E+00 1.66 2.59E+00 0.78
Pb-210 | 2.23E+01{ 3.48E-09 | 3.85E-09 1.11 6.81E-09 1.95 3.78E-09 1.09
Ph Stable 3.81E-03 | 6.52E-03 1.71 8.56E-03 2.25 4.76E-03 1.25
Ra-226 | 1.60E+03 ] 2.62E-07 | 2.89E-07 1.10 5.10E-07 1.95 2.8B6E-07 1.09
Ac-227 | 2.18E+01 ] 1.48E-09 | 1.66E-09 1.12 2.37E-09 1.60 1.14E-09 0.77
Th-229 | 7.34E+03 | 2.51E-06 | 2.54E-06 1.01 3.61E-06 1.44 1 1.31E-06 0.52
Th-230 | 7.70E+04 | 5.37E-05 | 5.69E-05 1.06 1.01E-04 1.88 6.61E-05 1.23
Th-232 | 1.41E+10| 6.50E-06 | 5.19E-06 0.80 8.63£-06 1.33 4.68E-06 0.72
Pa-231 | 3.28E+04 | 2.23E-06 | 2.50E-06 1.12 3.56E-06 1.60 1.72E-06 0.77
U-233 | 1.52E+05} 1.17E-03 1.19E-03 1.02 1.72E-03 1.47 5.91E-04 0.51
U-234 | 2.45E+05| 1.506-02 | 1.49E-02 0.99 2.68E-02 1.78 2.15E-02 1.43
U-235 | 7.04E+08 | 1.46E-01 8.69E-02 0.60 8.98E-02 0.62 3.84E-01 2.63
U-236 | 2.34E+07 | 1.05E-01 5.71E-02 0.54 7.35E-02 0.70 1.21E-01 1.15
U-238 | 4.47E+09 ] 1.31E+01 | 8.14E+0Q0 0.62 8.28E+00 0.63 2.38E+01 1.81
Np-237 | 2.14E+06 § 3.74E+00 | 3.83E+00 1.03 5.75E+00 1.54 1.79E+00 0.48
Pu-238 | 8.77E+01 | 6.49E-05 | 7.79E-05 1.20 1.18E-04 1.82 3.30E-05 0.51
Pu-239 | 2.41E+04| 1.60E-01 2.33E-01 1.46 5.39E-01 3.37 1.41£-01 0.88
Pu-240 | 6.54E+03 | 1.78E-01 1.58E-01 0.89 3.03E-01 1.71 5.90E-02 0.33
Pu-241 | 1.44E+01 | 1.23E-05 | 5.66E-06 0.46 9.00E-06 0.73 9.05E-07 0.07
Pu-242 | 3.87E+05| 1.12E-02 | 1.66E-02 1.49 4.26E-02 3.81 6.41E-03 0.57
Am-241 | 4.32E+02 ] 1.88E-01 2.12E-01 1.13 4.31E-01 2.30 3.70E-02 0.20
Amz242m| 1.52E+02 | 5.79E-05 | 6.96E-05 1.20 1.04E-04 1.80 2.75E-05 0.48
Am-243 | 7.3BE+03 | 4.01E-01 3.75E-01 0.94 5.55E-01 1.38 1.08E-01 0.27
Cm-245{ 8.50E+03 | 7.26E-03 | 3.34E-03 0.46 5.30E-03 0.73 5.33k-04 0.07
Cm-246 | 4.73E+03 { 8.29E-04 | 3.27E-04 0.39 5.45E-04 0.66 3.62E-05 0.04
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&3 —3 HLHR1,000FHFHICHETDHZ RABLEFOBIBOMRITFELLE

JNFL COGEMA BNFL{PWR) TVF
#%ig S 4 1SR METBE | cocEsNFL|  BRETEE  |BNFL/UNFL|  HBIStEE | TVRZUNFL
[%] [Ba/&] [Ba/#&] -] [Ba/#] (-] [Ba/%] [-]
Se-79 | 6.50E+04 | 1.64E+10 | 2.05E+10 1.25 2.69E+10 1.65 1.30E+10 | 0.79
Se Stable - - - - - - -
Zr-23 | 1.53E+06 | 7.39E+10 { 9.32E+10 1.26 1.22E+11 1.65 6.08E+10 ;| 0.82
Zr Stable - - - - - - -
Nb-93m j 1.36E+01| 7.02E+10 | 8.85E+10 1.26 1.16E+11 1.65 5.77E+10 | 0.82
Nb-24 | 2.03E+04| 1.83E+08 | 2.30E+08 1.26 8.63E+06 0.05 3.24E+06 0.02
Nb Stable - - - - - - -
Tc-99 | 2.13E+05) 5.14E+11 | 6.67E+11 1.30 8.77E+11 1.71 427E+11 0.83
Pd-107 | 6.50E+06 | 4.16E+09 | 5.13E+09 1.23 7.09E+09 1.70 2.53E+09 | 0.61
Pd Stable - - - - - - -
Sn-126 | 1.00E+05| 2.97E+10 | 3.66E+10 1.23 4,93E+10 1.66 2.08E+10 | 0.70
Sn Stable - - - - - - -
Cs-135 | 2.30E+06 | 1.83E+10 | 2.22E+10 1.21 3.07E+10 1.67 1.35E+10 0.73
Cs Stable - - - - - - -
Sm-151 | 9.00E+01 | 4.71E+09 | 5.67E+09 1.20 7.28E+09 1.55 3.94E+09 0.84
Sm Stable - - - - - - -
Pb-210 | 2.23E+01 | 2.07E+06 | 2.29E+06 1.11 4.04E+06 1.95 2.25E+06 1.09
Ph Stable - - - - - - -
Ra-226 | 1.60E+03| 2.16E+06 | 2.39E+06 1.10 4.22E+06 1.95 2.37E+06 1.09
Ac-227 | 2.18E+01 | 8.98E+05 | 1.01E+06 1.12 1.44E+06 1.60 0.91E+05 0.77
Th-229 | 7.34E+03 | 4.52E+06 | 4.58E+06 1.01 ©.51E+06 1.44 2.35E+06 0.52
Th-230 | 7.70E+04 | 9.23E+06 | 9.78E+06 1.06 1.74E+07 1.88 1.74E+07 1.23
Th-232 | 1.41E+10| 6.13E+00 | 4.89E+00 0.80 8.12E+00 1.33 4.41E+00 0.72
Pa-231 | 3.28E+04 | 8.99E+05 | 1.01E+06 1.12 1.44E+06 1.60 | 6.95E+05 0.77
U-233 | 1.52E+05] 9.75E+07 | 9.91E+07 1.02 1.43E+08 1.47 4 .94E+07 0.517
U-234 | 2.45E+05| 8.14E+08 | 8.08E+08 0.99 1.45E+09 1.78 1.16E+09 1.43
U-235 | 7.04E+08| 2.74E+06 | 1.63E+06 | 0.60 1.69E+06 0.62 7.21E+06 2.64
U-236 | 2.34E+07 | 5.94E+07 | 3.23E+07 | 0.54 | 4.16E+07 0.70 6.85E+07 1.15
U-238 | 4.47E+09| 3.89E+07 | 2.41E+07 | 0.62 2.45E+07 0.63 7.04E+07 1.81
Np-237 | 2.14E+06 | 2.31E+10 | 2.37E+10 1.03 | 3.55E+10 1.54 1.11E+10 | 0.48
Pu-238 | 8.77E+01 | 9.79E+09 | 1.17E+10 1.20 1.78E+10 1.82 | 4.97E+09 | 0.51
Pu-239 | 2.41E+04 | 8.79E+10 | 1.28E+11 1.46 2.96E+11 3.37 | 7.78E+10} 0.88
Pu-240 | 6.54E+03 ]| 3.59E+11 | 3.20E+11 0.89 6.13E+11 1.71 1.19E+11 0.33
Pu-241 { 1.44E+01 | 1.13E+10 | 5.21E+09 | 0.46 8.27E+09 0.73 8.32E+08 | 0.07
Pu-242 | 3.87E+05| 3.82E+08 | 5.68E+08 1.49 1.46E+09 3.82 2.19E+08 | 0.57
Am-241 | 4.32E+02 | 5.75E+12 | 6.48E+12 1.13 1.32E+13 2.30 1.13E+12 0.20
Am242m| 1.52E+02 | 5.04E+09 | 6.06E+09 1.20 9.07E+09 1.80 2.40E+09 0.48
Am-243 | 7.38E+03 ] 7.18E+11 | 6.73E+11 0.94 | 2.95E+11 1.38 1.93E+11 0.27
Cm-245 | 8.50E+03{ 1.13E+10 | 5.20E+09 | 0.46 | 8.26E+09 0.73 8.31E+08 0.07
Cm-246 | 4.73E+03 | 2.32E+09 | 9.14E+08 | 0.39 1.52E+09 | 0.66 1.01E+08 0.04
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4. £&8

= LNV EREY VT A BT OREHEZTED 1 X2 NI, #Eag
AT LADFE R S I HETFMIZIBNT, VAT —A LB ARERERTH S, #
T AELE T OB HEEA Ry M), BEFARERNCBT 2 MHERE OM
B RRE, BIUBLBETHIZB T 2FMEEHFEIZL YRR L, bEERIIBANT
(%, HAER (ONFL, TVF) TRLETLEE, H»20idiEs (77~ X COGEMA,
4 ¥1] A BNFL) 56:8E SN 5EILEKDS, 38, HBLTONHRIZR S,

R TIE, HELD OB E %D LD 4 FEHOBIEIZIOVWTA ¥Ry pY %
gL, ZEFEOHEL A, TO/KR, Hhtie, BRE, BEKE, BIUH
EEE, ZFEEFHTENEEREREVY RV I LPTP o7,

<&ENW>
Alder, J.C. and McGinnes, D.F. (1994) . Model Radioactive Waste Inventory for Swiss Waste
Disposal Projects Volume 1 : Main report, Nagra Technical Report 93-21.

ASTM (1996): Standard Specification for Uranium Hexafluoride Enriched to less than 5% **°U,
American Society for Testing and Materials, ASTM C-996-96.

Croff, A.G. (1980) : ORIGEN2 - A Revised and Updated Version of the Oak Ridge Isotope
Generation and Depletion Code, Oak Ridge National Laboratory, ORNL-5621.

Croff, A.G. (1983) : ORIGEN2 : A Versatile Computer Code for Calculating the Nuclide

Compositions and Characteristics of Nuclear Materials, Nuclear Technology, Vol.62, pp.335-
352.

BREEESS (1995 | COGEMA 45 AFLEIZoWT (EXKT744E2H8) .

BIJ0F - MRS ERN (1980) | BULEGRBEARREHES (B ss £2A) ,
PNC TN1700 93-001.

Bi7IP - R B REER (1991) | MBS ERREOBRIK CREITEE) , PNC TN
1410 91-009.

B9 - R B RIEM (1992) | & L ~UH ST BRI S M S LS RS B R O B i 3
&H&E —FE3EE—, PNC TN 1410 92-081.
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B8y (1988) [ ABRBIE O RICH T 2 R FIFFORE, EmFIHTLHBISD
HECESCRELEREFEED LM, BM63E 7 H 26 H, BERMITERSE 20

=1

.

Kawamura, K., Takahashi, T., Horie, M. and Tsunoda, N. (1990) . Characterization of High

Level Waste Glass, Proceeding of 4th International Symposium on Ceramics in Nuclear Waste
Managemnet, Ceramic Transactions, Vol.9, Nuclear Waste Management | , pp.469-481.

ELARNVEHEREEKS 1997) . S LVANUVESERER RS v Ty 7.

Ludwig, S.B. and Renier, J.P. (1989):Standard- and Extended-Burnup PWR and BWR Reactor
Models for ORIGEN2 Computer Code, Oak Ridge National Laboratory, ORNL/TM-11018.

Luksic, A.T. and Reid, B.D. (1992) . Using the ORIGEN2 Code for Near Core Activation
Calculation, High Level Radioactive Waste Management, Proceeding of the 3rd International
Conference, Vol.1, pp.82-86.

HARREBKRKX ST (1992a) Xy i LE -BEHEYEXEN HOLBEERERHE T
WE 3R (P44 11 B—&4A1E) .

HARRBER ST (1992b) | X7 ATEER HREDEHRFEHFTHEE (Fl4E!l
BH—&#IE) .

HARBRER ST (1996) : BRI BITARGTEHEOEE (F84E4H) ,
INFS R-91-001 ©¢ 1.
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HETEA DSBIUVTIN MY LAOBITEORTE

[TU&SHIC
HIABIED A X P )ERICERT2 77 BLUT SV =0 A OBfTE
DEREFEIZOVWTTE ED DL,

C
&

H

BITRDORE
(1) JNFL 4%

"BREMRICBIT SRR EORE)” (HARESKEA S, 1996) 252,
AT - BIRMER A OREIEE L &L SVERY 7 A BB AOOREED S,
AT ABUEANBITT B 7 6TV 2y AOBITREZREL 7. R
R A1IIRT,

&Y, INFLL#RO A Xy P )BIRCIE, DTORBTEREZFEHT S,
- YT DBITER 1 0.422 (%]
- T h = AORITER ; 0.548 [%]

(2) COGEMA %

“COGEMA 77 ABE{bAFIZOWT” (BEREEELSSL, 1995) £V, COGEMA #
T ABLE~DBITEIR, 7T 1980 [grK], TV =T L 80 [gh] Thb, Tz,
V7 VEME 1.37 MTUAR] Thd, —F, ZAXHOE2 — | OMBESETHEL
iR, BREROY S VBLUTNV N AOBEEIX, 7T Y 956.6 [kgyMTU],
W b= A 8,759 [kg/MTU] & %2577,

I, BITEL2RDBHELUT ER S,
C T DTS 2 0.15 [%]
TN = AOFITHE | 0.67 (%)

(3) BNFL (PWR) {4

N TERTREDEHFENTHEE (DARBER A, 1992b) X1, BNFL
HTABENDRBITERIE, 7722000 ([g/A], 70 =7Ah200[gK] Thb, ¥
7z, 7T EM=IL PWR BT 1.80 [MTU/AR] THb, —F, XXFNDEK2 — 1 DMK
BREGTHEL R, BLENOY ISV BIUFTI VI oY AOBEER, w5 >~
956.2 [kg/MTU], 7V b =7 A 8.843 [kg/MTU] & 72572,

Zharh, BITRERDLELUT LR S,

va@?ﬁﬁ :0.116 [%)
< TN b= ADFATER | 1.256 [%]
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(4) TVF 4%

TVE 77 AB{LARDORFY (Kawamuraet. al., 1990) L0, BLXWVEKRPOESEE
X, 7758 [kgMTUL, 7V =450 [gMIU] THb, —F, ALBDE2 —
| DS TRELRBR, BRENOY I VBLIUSV oy AOKERR, 7
7 9629 [kgMTU], 7= A 7.603 [kg/MTU] & 707z,

s, BITEERDLELUTELR D,
-5y OBITE : 0.60 [%)]
« Wb AOBITE : 0.66 [%)

<BEBM>
BELAEEELS (1995) : COGEMA 79 A@E{LHEIC>WT (FH7E2H) .

Kawamura, K., Takahashi, T., Horie, M. and Tsunoda, N. (1990) . Characterization of High

Level Waste Glass, Proceeding of 4th International Symposium on Ceramics in Nuclear Waste
Managemnet, Ceramic Transactions, Vol.9, Nuclear Waste Management | , pp.469-481.

HARF B SH (19922) 1 X 7 FrE L -BER HE FUBERXETEHESE F
WITEI R (P4 4E 11 A —EHE) .

HABEMRBRA S (1992b) 1 AN vy BT REYPEHEFEFTHEE AXRVE
WEE (PRi44 1 B—EHE) |

HABRSRER S (1996) | BOEREIC BT 2 RgtiEgiEosss) (FKsE4R) ,
JNFS R-91-001 2 1.

- 923 -
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TRA-1 UBKUVPUuDBITRDERE (NFL)

UDBITERIE

AN - BRERAD Y [Ba/y] 5.90E+13

BLUAWERHSABERBAD ™ | [Ba/y] 2.49F+11
SRR, S T [Ba/yl 1.10E+09
BRERHNS T [Ba/y] 1.20E+11

B LRIERBREEND T [Ba/y] | . 8.50E+10
7 NhVERBGRENS [Ba/y] 4.30E+10

4 S RAEEEADQUBITE ™ [%] 0.422

HABT - BREBRAOURAR ™ [Kg/H] 4520

HZAEEBEADOURAR ™ [kg/MTU] 3.976

PUDBITEE

HAH - BRESRAO [Bg/y] 1.50E+17

BLRIVERH S ZAEMERHEAD ™ | [Ba/y] 8.22E+14
SR, S [Ba/y] 4.80E+12
BRERNS [Ba/y] 3.00E+14

B URIVERBREMLS ™ [Bg/y] 5.00E+14
FIh ) ERERENLD [Ba/y] 1.70E+13

HS5 ZABELEADPURITE [%] 0.548
2 AHT - RRERPURAE ™ [Kg/B] 49.8
HS5 ZAB{LEADOPUFAR ™ [kg/MTU] 0.057

*1) TBABRBRICETIHMAEHIEOSRS) (FR8EFE4H) JNFSR-91-001 th 1|
(BEEEHHXSH, 1996) Oiefia

*2) =(OBERERD S OME) + (BRERD S OE) + (B LIV EREBHET L S OE)
+H(T IV H Y ERBEREN D DE)

*3) =(BURIERAS ABCRHBEACOME) (BAR - BELBERADOME)

*4) [HRABHEFIETHES] (BFAEEBERSM, 1992a) ORR&iE

*5) =(H S RABLEAOBITE) X (HAK - BRERAOFHAR)./4.8 [MTU/A]



JNC TN8400 99 — 085

T8 B /NS A—& DREEREM

&I
INFL A DTt N— R & LT, BREERM (GEWE, MEE) LELSE (5
HEE) 2 ED8T A— 5 % EL ST, ¥ AEERORETEEOLENIZOWVWTH

7z

B A&

A Xy Y OEENTST A—F ORT, BEE, REE, FREALLHLELITO
HHEE, BRE,SH T AL E TOGHEM, 77 OBTE, bz van
BITR: FNEFNELSE T, #7 AEMER (72720, 1 MTU $720) Olgtee
[BYMTU] %8B L7z, 2B, #7 AE{bESTORE LY 7 v EFiliE MTU/A] i<
BT 5720, EbE—RP 7720 OBgteElE, T TRLUAZBETRICEMEEZRLS
ZELoTERDLEIENTE S,

f$EK B-1 12885 A — ¥ DEFHE L RT. =TI, INFL kO &H% i,
COGEMA, BNFL (PWR), TVF D &AM E BEIIL T, /37 A — F OLBRA T 3R
L77e B, RENCRHRETEINT A% 2T OEBIET, D135 2 —
Z3EEL TRz 2 72

BTHER

(1) BEEOE
BEOMEBBEEL 3.0~4.5 % T TS E-HEOMEEE [BgMIU] OFER
%, B B-1 IR T. Hh 5, BORERYOREEIL, WIhOBRHEICS
WTHIFIE—FHLTWBI LG D5, Lo L, B EERYE X 07 7 F= M
FEOWETEEIE, BREFBEVWEIEL 2o TWwWah, HEHMLERY ORETiet, Bt
BT ERE [Neutron/em?] (=3 ¥R [Neutron/cm’/sec]) X H#x HEL [sec])
PREVWEIEE 25, 20720, BEFHETRONHRFEEZLET S &,
REB2IZRT LI, BREVMBEVIIERHTIEEIRE{EoTwS, LR
o T, BAHMbERSORETEIL, BRESMEVWIEEL b, £/, 7/7F=F#
FEIZOWTHEHE, PHFEEFIREVECERCFED /2O, BREEIMEWIZ
ERSENE(C LD EELLNS,

W58 1,000 SERERTIZ BT B EREEOKEE [BMTU] Z4E B2 1I7R T, i
FREMEVIZ &, WM bamRY (Ni-63, Nb-94) BLUEBYZ EFE (Pu, Am,
Cm) DHHEIFEL L2 TWE ISP D, T, BSREERWIZEAL T,
BARE MRV ARSI D TME ko T b,

— 25 —
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QYBREERE DR E
PABERE % 28,000~55,000 MWD/MTU ¥ CZIL &84T, METEE [Bo/MTU] DZEE)
KOWTHINR, 22T, SRS RE N EEZEAHKOBE LTS 2602720,
HHDEEEL-BE LM ATEELLBGD2 207 — A2 DWW T BT 1T

of:o

Q) HMHOEEELLF—X

ERHE (1184.21 H) ZETEL, MBAWEZEXL TRBEE 2 EIL S8, b
BE [B¢MTU] OFERFE{LE IR B-3 IR MBEELE 2212 L, BEMbErk
Y, 777 = V&M, BIUBSREBYOVWTIhOREEDE L5, Thid,
IRBERE DS ERIERE O PR TFEEFAREC 2D 2 (FRIB-5 28]) 296K
EEZOND, T2, W5 1,000 EREEOE R EHEOKEEE [ByMTU] 2%
B-3 1Z7RY o U-235 (—Ac-227) LS ORREIZ OV T, BB ATE VI LS aE
BE Ll koTwnb,

by D EEELF—R
S (38.0 MWMTU) 2 EEL, EEHEFE L THREEL SIS, Ik
5THE [BgMTU] ORERZELZHE B-4 12/R ¥, EROBHEEE L4 — X
(F B-3 ZH8) &MERIS, BEENEL 23 ERERELE L 5,

Al —RBEEICBWT, KO EE LB E L BE LB 0okatEnEitt,
BRI B L TR B4 10R T, 13 AL ORMEIL, BEERIFH U Ch IS
BL—ILTHBY, MENICIEELZWI 3005, 2HiE, FEB-S IRT
LT, MBI EE LG LEELBET, dHFEENIIT—HLTWS
ZEPLERTES, LA L, Cs-135, Am-242m (—Pu-238, U-234, Th-230, Ra-
226, Pb-210) , Cm-243, Pa-231 (—Ac-227) 13, F—MEEEIZBWT, B HHs
INEWEPBHESIEL 2o TBD, MHOOEELZTE I B3G9 Do77,

GYFIUE L2 5 B F TOWEIEE O |
PR LA SBAET COGHBEE 05~15 F B3¢ /-8400RE ik
[B¢/MTU] DFERZE{L%, T8 B-6 IR T . H2 5, MEMbamys L omois
BADBETEEE, SHPEAFREVIEIE B B L8389 D b, —H, T2F= F¥
RORGTRIE, SAHHPR221BEEL ol SHYEMBEWE&IL, 77
YBILUTN =y AOBRGHEIBRE (L v M) BTERL, Ihe g
TRTEMLFICBTT 272000, T7F = FHEOREENE b, —F, &
HHAECVEAE, 77 0BIU0 N oy A0 RETARNICELEBETIECI RS
P E NG -0, BEEOKRIEIMEL 23,

- 26 —
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AL 1,000 FEEFEIZEBIT 5 E R EEOREE [ByMTU] 2 £ B5S I2RT. &
HEIEAEWIITIE, Am241 BX Y 5 > OEME (Pa, Th %2 &) ORETEEYE <
o TWVh, FFIZ, Am-241 13 Pu-241 (FRHH 14.35 ) DOBREMECH D, A
A2 Pu-241 DRREETHER L 72 Am-241 BEALERICRITT 5720, GHBE I RWIZ
ERSTRAE K kb, T, wEIEIEAE Y (0.5 4F) Be, ELEFIZ1-120 &
FhE, THiL, 1120 OBEBETH D Te-129m (FiHH 33.6 H) P E{LE~BIT
L, EMbES T 11129 ERENL D TH D, SHEHITEVIEEE, Te-129m
PELBERNICTNTHRIEL, £F L7 1129 BEALBR TETT XTEIL (BfTX
0%) 3Nhbd, (272U, SHEMPRVHEATOIHED 1129 PFET LTV S DI,
T YOARESEIIZEAbDEEI LGNS, )

(HFLEP LT T ABLE TOGHBHOL
FALER) S 7T AR L E COWEBEE 0~10 F F TELSE/25E DORHEE
[ByMTU] O#ERELZ, 8 B-7 2R, K26, BEMLERY, 7752 F &
E, BoREREPOWTIIIBW TS, BEFEIZIZIZ—RL Twa,

Y77 OBITEDOER
75 OBITES 0.1~2.0 % T TCEEESEBEOHREEE [ByMTU] DFFEEE
1t%, R B-8 iZRT, BAS, 77F= FEEOKRS I, B9H% 10EF TR
—HLTWBI EWThb, 107 EELEIZ, U238 (BLT#F0OEGHE) ORSEED
FTEERY, U7 OBITENFGVEPREREIE L 25,

L34 1,000 EREEIZ BT 5 7 7 F = FEEORETRE [ByMTU] % {1 3&K B-6 /R
To BITEFBWIEE, V7 BLUBREE (Pa, Th 2 &) ORSENFESL>T
W,

6TV b=y AORITEOEE |
TV AOBITEE 0.1~2.0 % F TELSEHEOMEEE (ByMIU] @
BEEE, B9 WCRT, s, 727F= FEEOKEHEE, 1312—8& LT
Wb I ENThb,

W12 1,000 ERE S BT BT 7 F = FEBEOKRE E [ByMTU] ZHEB-7IIR
To BITENFFWIEE, W ABXUBERE (U, Th &) ORFETEEIE L
&Ofb}%o

¥L0
HWL&ﬁwﬁﬁ%#%N—thf,ﬁﬁﬁ@%ﬂ%%&&@ﬂﬁx—a%gw
SETHT AEILEFOREROEE # A ER, UTOMRSES N,
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CIEREEAERNE S, BEHMEERB L U8B 9 v tFE (Pu, Am, Cm) DORETEES
B BT ENNPole TR, IRMEENIRVIE SRERO BT ERARE <
AHIZEFREEEZLND,
CHRBEREASE VI Y, MEHLERS, T F = N, BLUESRERB OV
DRGEDEL 2B EFaholz, T72, A—BEEIIBVW TS &
7BA, W OPOBEEBRVTHRSEEIZIZIZ-ELTBY, REHIEKEFLEW
Z e,
CHERUE A S ELBE F TOBEBIMR, T7F - FEBEORMEBICEEY ST L
Bahol, B, GHHHIREVE A, BRERNICERLZY I Y BL TV
M= A ORBHESELEICBITT 572012, T2 F = FEEOBEIENE L &5,
-FBAEP SN T ARLE COHEHBEOTENC L 2EEIL, SROTHHEHE (0~
105E) IZBWTlL, FEACEETESL,
IS YBIUTIV ST AOBITROEENIL 2B, 775 = FEEORETE
CEEAE AN, SEOLEEEE (0.1~2.0 %) I2BWTIE, BEAYERTE
LBETH-77,

— 98 ~



fT%&B—1 BEMRIFICERALANRS A-FOEEHFH
RSA—H Hif EFi& NoA—SEHIEH
- PWR -
3 [%] 4.5 3.0 3.5 4.0 4.5
WEARREHAR™ | U-235| [g/MTU] 4.5E+04 3.0E+04 3.5E+04 4.0E+04 4.5E+04
U-238| [g/MTU] | 9.5430E+05 {9.6945E+05 | 9.6440E+05 {9.5935E+05 [ 9.5430E+05
U-232| [g/MTU] 1.0E-04 1.0E-04 1.0E-04 1.0E-04 1.0E-04
U-234| [g/MTU] 4 5E+02 3.0E+02 3.5E+02 4.0E+02 4,5£4+02
U-236| [9/MTU] 2.56+02 2.5E+02 2.5E+02 2.5E+02 2.5E+02
Tc-99| [g/MTU] 1.0E-02 1.0E-02 1.0E-02 1.0E-02 1.0E-02
[MWD/MTU] 45,000 28,000 33,000 45,000 55,000
[MW/MTU] 38.0 23.6 27.87 38.0 46.44
[A] 1184.21 1,184.21
[MW/MTU] 38.0 38.0
(8] 1184.21 736.84 | 868.42 | 1184.21 | 1447.37
(4] 4.0 0.5, 3.0, 4.0, 5.0, 10, 15
[%] 0.422 0.1, 0.3, 0.422, 0.7, 1.0, 2.0
[%] 0.548 0.1, 0.3, 0.548, 0.7, 1.0, 2.0
[%] 0.0 —
[%] 0.0 -
[%] 100.0 -
[-] 1.0/ 264.5 -
A (%] 0 0, 1,3 5 10
[MTU/ %] 0.8 —
Bk S50 £ TOR B [ZF] 50.0 -

* ) AXRZ-2ERNT, U23508FENSEN U TRBITICERL .
P2 EERAETEELABESEBAELEGAD 2 DO —ATHBAZEIT .

=21 EERAREEEL,
- -2 HEEBZEEEL,

MRGERE,EIAY] oA ZE N U TEIFICERL 2,
TR /LEh) POoERERBERB L TRFCERLLE.

G80 — 66 O00PEN.L ONF
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f1&B—2 BEHEOHMSREICHTIRBEDR

(4445711 ,000F R,

1 MTU & 7= U DELSTHE)

HeigR 3.0% 3.5% 4.0% 4.5%

B [¥] [Bg/MTU] EE” [Bq/MTU] tE” [Ba/MTU] el [Bg/MTU]
Ni-63 | 9.20E+01 | 7.33E+07 1.27 6.77E+07 117 6.25E+07 1.08 5.77E+07
Se-79 | 6.50E+04 | 1.98E+10 0.97 2.01E+10 0.98 2.03E+10 0.29 2.05E+10
Sr-80 | 2.91E+01 | 4.12E+04 0.86 | 4.36E+04 0.91 4.59E+04 0.96 | 4.79E404
Zr-93 | 1.53E+06 | 8.43E+10 0.91 B8.72E+10 0.94 8.99E+10 | 0.97 9.23£+10
Nb-93m | 1.36E+01 | 8.01E+10 0.91 8.29E+10 0.94 B.54E+10 | 0.97 8.77E+10
Nb-94 | 2.03E+04 | 2.88E+08 1.26 | 2.67E+08 1.17 2.47E+08 1.08 2.28E+08
Tc-99 | 2.13E+05 | 6.20E+11 0.97 6.28E+11 0.28 6.35E+11 0.99 6.42E+11
Pd-107 | 6.50E+06 | 7.18E+09 1.38 6.45E+09 1.24 5.80E+09 1.11 5.20E+09
Sn-126 | 1.00E+05 | 4.36E+10 1.17 4.12E+10 1.11 3.91E+10 1.05 3.72E+10
Cs-135 | 2.30E+06 | 2.00E+10 0.87 2.09E+10 0.91 2.19E+10 0.95 2.29E+10
Cs-137 | 3.00E+D1 1.38E+05 1.00 1.38E+05 1.00 1.38E+05 1.00 1.38E+05
Sm-151] 9.00E+01 | 5.80E+09 0.99 5.82E+09 0.89 5.84E+09 0.99 5.88E+09
Ho-166m| 1.20E+03 | 1.75E+08 2.24 1.34E+08 1.71 1.02E+08 1.30 | 7.83E+07
Pb-210 | 2.23E+01 { 2.02E+06 0.78 2.20E+06 0.85 2.39E+06 0.92 2.58E+06
Ra-226 | 1.60E+03 | 2.13E+06 0.79 2.31E+06 0.85 2.50E+06 0.93 2.71E+06
Ac-227 | 2.18E+01 | 6.68E+05 0.59 8.15E+05 0.73 9.68E+05 0.86 1.12E4+06
Th-228 | 1.91E+00 | 3.50E+04 0.98 3.60E+04 1.01 3.62E+04 1.01 3.57E+04
Th-229 | 7.34E+03 | 5.29E+06 0.94 5.50E+06 0.97 5.62E+06 0.99 5.65E+06
Th-230 | 7.70E+04 | 1.01E+07 0.87 1.06E+07 0.92 1.11E+07 0.96 1.13E+07
Th-232 | 1.41E+10 | 6.04E+00 0.79 6.58E+00 0.86 7.13E+00 | 0.93 7.66E+00
Pa-231 | 3.28E+04 | 6.68E+05 0.59 8.16E+05 0.73 9.69E+05 0.86 1.12E+06
U-232 | 7.20E+01 | 3.46E+04 0.98 3.56E+04 1.01 3.58E+04 1.01 3.53E+04
U-233 | 1.59E+05 | 1.15E+08 0.95 1.19E+08 0.98 1.22E+08 1.00 1.22E+08
U-234 | 2.45E+05 | 1.06E+09 1.04 1.05E+09 1.03 1.04E+09 1.02 1.02E+09
U-235 | 7.04E+08 | 1.56E+06 0.45 2.07E+06 0.61 2.68E+06 0.79 3.42E+06
U-236 | 2.34E+07 | 7.50E+07 1.01 7.33E+07 0.99 | 7.32E+07 0.29 7.42E+07
U-238 | 4.47E+09 | 4.89E+07 1.01 4.88E+07 1.00 | 4.87E+07 1.00 | 4.86E+07
Np-237 | 2.14E+06 | 2.79E+10 0.96 2.87E+10 0.29 2.90E+10 1.00 2.89E+10
Pu-238 | 8.77E+O 1.43E+10 1.17 1.37E+10 1.12 1.30E+10 1.06 1.22E+10
Pu-239 | 2.41E+04 | 1.41E+11 1.28 1.29E+11 1.7 1.19E+11 1.08 1.10E+11
Pu-240 | 6.54E+03 | 1.04E+12 2.31 7.83E+11 1.74 5.91E+11 1.32 | 4.49E+11
Pu-241 | 1.44E+01 | 4.49E+10 3.7 3.10E+10 2.19 2.11E+10 1.49 1.42E+10
Pu-242 | 3.87E+05 | 7.45E+08 1.56 6.47E+08 1.36 5.57E+08 1.17 | 4.77E+408
Am-241| 4,32E+02 | B8.55E+12 1.19 8.13E+12 1.13 7.68BE+12 1.07 7.19E+12
Am242m| 1.52E+02 | 7.34E+09 1.17 | 7.04E+09 1.12 6.69E+09 1.06 6.30E+09
Am-243 | 7.38E+03 | 1.78E+12 1.98 1.44E+12 1.60 1.14E+12 1.27 8.98E+11
Cm-243 | 2.85E+01 1.40E+01 1.82 1.17E+01 1.51 9.55E+00 1.24 | 7.71E+Q0
Cm-244 | 1.81E+01 1.29E-03 2.71 9.32E-04 1.97 6.67E-04 1.41 4.74E-04
Cm-245| 8.50E+03 | 4.48E+10 3.17 3.09E+10 2.19 2.10E+10 1.49 1.41E+10
Cm-246 | 4.73E+03 | 1.27E+10 4.37 7.85E+09 2.71 4.79E+09 1.65 2.90E+09
Cf-249 | 3.51E+02 | 5.08E+05 8.86 2.49E+05 4.34 1.20E+05 2.09 5.73E+04

*) BREBE4.S%DERICHTBLIEE[-]
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f1RB -3 HBRBOMMECHTIMREOHE (LEHHEL)

(4L5711,0005F/R =,

1MTU 7= Y OREEE)

FiEm 28,000 33,000 45,000 55,000

BiE (%] [Bg/MTU] ke [Bg/MTU] Jing iBg/MTU] [Bq/MTU] g
Ni-63 | 9.20E+01 | 3.49E+07 0.61 4.27E+07 0.74 5.77E+07 7.50E+07 1.30
Se-79 | 6.50E+04 | 1.31E+10 0.64 1.53E+10 0.75 2.05E+10 2.47E+10 1.20
Sr-90 | 2.91E+01 | 3.34E+04 0.70 3.83E+04 0.80 | 4.79E+04 5.55E+04 1.16
Zr-93 | 1.53E+06 | 6.20E+10 0.67 7.18E+10 0.78 9.23E+10 1.08E+11 1.18
Nb-23m [ 1.36E+01 | 5.89E+10 0.67 6.82E+10 0.78 B.77E+10 1.03E+11 1.18
Nb-94 | 2.03E+04 | 1.14E+08 0.50 1.39E+08 0.61 2.28E+08 2.94E+08 1.29
Tc-29 | 2.13E+405 | 4.30E+11 0.67 3 4.98E+11 0.78 6.42E+11 7.50E+11 1.17
Pd-107 | 6.50E+06 | 2.22E+09 0.43 2.91E+09 0.56 5.20E+409 7.19E+09 1.38
Sn-126 | 1.00E+05 | 1.97E+10 0.53 2.40E+10 0.65 3.72E+10 4.78E+10 1.29
Cs-135 | 2.30E+06 | 1.84E+10 | 0.80 1.93E+10 0.84 2.29E+10 2.44E+10 1.06
Cs-137 | 3.00E+01 § B8.58E+04 0.62 1.01E+05 0.73 t.38E+05 1.69E+05 1.22
Sm-151 | 9.00E+01 { 4.03E+09 0.68 | 4.29E+09 0.73 5.88E+09 6.58E+09 1.12
Ho-166m| 1.20E+03 | 1.09E+07 0.14 1.96E+07 0.25 7.83E+07 1.85E+08 2.37
Ph-210 | 2.23E+01 | 2.59E+06 1.00 2.54E+06 0.98 2.58E+06 2.63E+06 1.02
Ra-226 | 1.60E+03 | 2.68E+06 0.99 2.65E+06 0.28 2.71E+06 2.77E+06 1.02
Ac-227 | 2.1BE+Q1 1.11E+06 | 0.98 1.11E+086 0.99 1.1 2E+06 1.02E+06 0.90
Th-228 | 1.91E+00 | 9.3BE+03 0.26 1.34E+04 0.38 3.57E+04 5.00E+04 1.40
Th-229 | 7.34E+03 | 2.49E+06 0.44 3.24E+06 0.57 5.65E+06 7.15E+06 1.26
Th-230 | 7.70E+04 | 9.79E+06 0.85 9.97E+06 0.86 1.15E+07 1.26E+07 1.09
Th-232 | 1.41E+10 | 5.89E+00 0.77 6.53E+00 0.85 7.66E+00 8.43E+00 1.10
Pa-231 | 3.28E+04 | 1.11E+06 | 0.99 1.12E+06 0.99 1.12E+06 1.02E+06 0.90
U-232 | 7.20E+01 | 9.27E+03 0.26 1.33E+04 0.38 3.53E+04 4.34E+04 1.40
U-233 | 1.59E+05 | 5.42E+07 0.44 7.02E+07 0.58 1.22E+08 1.53E+08 1.26
U-234 | 2.45E+05 | 5.94E+08 0.58 6.71E+08 0.66 1.02E+09 1.22E+09 1.20
U-235 | 7.04E+08 | 6.27E+06 1.83 5.13E+06 1.50 3.42E+06 2.18E+06 0.64
U-236 | 2.34E+07 | S5.11E+07 0.69 3.74E+07 0.77 7.42E+07 9.37E+07 1.26
U-238 | 4.47E+09 | 4.94E+07 1.02 4.92E+07 1.01 4.86E+07 4.81E+07 0.29
Np-237 | 2.14E+06 | 1.30E+1C | 0.45 1.68E+10 0.58 2.89E+10 3.59E+10 1.24
Pu-238 | 8.77E+01 | 5.75E+09 0.47 7.22E+09 0.59 1.22E+10 1.24E+10 1.01
Pu-239 | 2.41E+04 | 6.21E+10 | 0.56 6.96E+10 | 0.63 1.10E+11 1.40E+11 1.27
Pu-240 ; 6.54E+03 | 8.25E+10 | 0.18 1.26E+11 0.28 4,49E+11 9.95E+11 2.22
Pu-241 | 1.44E+01 | 4.72E+08 | 0.03 1.35E+09 0.10 1.42E+10 4.25E+10 3.00
Pu-242 | 3.87E+05{ 1.51E+08 | 0.32 2.26E+08 0.47 4.77E+08 6.70E+08 1.41
Am-241 | 4.32E+02 | 3.82E+12 0.53 4.72E+12 0.66 7.19E+12 7.B4E+12 1.09
Am242m| 1.52E+02 | 2.99E+09 0.48 3.75E+09 0.59 6.30E+09 6.30E+09 1.00
Am-243 | 7.38E+03 | 1.33E+11 0.15 2.53E+11 0.28 8.98E+11 1.60E+12 1.78
Cm-243 | 2.85E+01 { 1.17E+00 | 0.15 2.17E+00 0.28 7.71E+00 1.29E+01 1.67
Cm-244 | 1.81E+01 2.98E-05 0.06 7.25E-05 0.15 4.74E-04 1.20E-03 2.53
Cm-245 | B8.50E+03 | 4.71E+08 0.03 1.35E+09 0.10 1.41E+10 4.24E+10 3.00
Cm-246 | 4.73E+03 | S5.12E+07 | 0.02 1.87E+08 0.06 2.90E+09 1.24E+10 4.29
Cf-249 | 3.51E+02 | 1.20E+02 0.00 | 8.12E+02 0.03 5.73E+04 5.38E+05 9.40

*) BABERE 45,000 OERICHT B [-]




JNC TN8400 99 — 085

f1%&B -4 R—HEEICHITDEHNOER L BRSIEADE

(#245781,0005 B =,

1MTU &7 U OEEE)

PAEAE 28,000 33.000 55,000
ke 23.64 38.0 27.87 38.0 46.44 38.0

BEEAE 1184.21 736.84 ik 3 1184.21 868.42 e 1184.21 1447.37 i 4

B3 A :] A/B A B A/B A B B/A

LA [5¥] {Bg/MTU] [Bg/MTU] - [Bg/MTU] [Bg/MTU] - [Bg/MTU] fBg/MTU] -
Ni-63 | 9.20E+01 | 3.49E+07 3.51E+07 1.00 | 4.27E+07 4,28E+07 1.00 } 7.50E+07 7.48E+07 1.00
Se-79 | 6.50E+04 | 1.31E+10 1.31E+10 1.00 1.53E+10 1.53E+10 1.00 § 2.47E+10 2.47E+10 1.00
Sr-90 | 2.91E+01 | 3.34E+04 3.39E+04 0.98 | 3.83E+04 3.87E+04 0.99 5.35E+04 5.50E+04 0.9
Zr-93 | 1.53E+06 | 6.20E+10 | 6.20E+10 1.00 | 7.18E+10 7.18E+10 1.00 1.09E+11 1.09E+11 1.00
Nb-93m| 1.36E+01 | 5.89E+10 | 5.89E+10 1.00 | 6.B2E+10 6.82E+10 1.00 1.03E+11 1.03E+11 1.00
Nb-94 | 2.03E+04 | 1.14E+08 1.14E+08 1.00 1.39E+08 1.39E+08 1.00 | 2.94E+08 2.94E+08 1.00
Tc-99 | 2.13E+05 | 4.30E+11 4.30E+11 1.00 | 4.98E+11 4.99E+11 1.00 | 7.50E+11 7.49E+11 1.00
Pd-107 | 6.50E+06 | 2.22E+09 2.22E+09 1.00 | 2.91E+08 2.91E+09 1.00 | 7.19E+09 7.18E+09 1.00
Sn-126 | 1.00E+05 | 1.97E+10 1.97E+10 1.00 | 2.40E+10 2.40E+10 1.00 | 478E+10 | 4.78E+10 1.00
Cs-135 | 2.30E+06 | 1.84£+10 1.36E+10 1.36 1.93E+10 1.57E+10 1.23 2,44E+10 2.76E+10 1.13
Cs-137 | 3.00E+01 | 8.58E+04 | B.70E+04 0.99 1.01E+05 1.02E+05 0.99 1.69E+03 1.67E+03 0.99
Sm-151 [ 9.00E+01 | 4.03E+09 4.11E+09 0.98 | 4.29E+09 4.36E+09 0.28 6.58E+09 6.42E+09 0.98
Ho-166m| 1.20E+03 | 1.09E+07 1.09E+07 1.00 | 1.96E+07 1.96E+07 1.00 1.85E+08 1.86E+08 1.00
Ph-210 | 2.23E+01 | 2.59E+06 2.23E+06 1.16 | 2.54E+06 2.29E+06 1.1 2.63E+06 2.82E+06 1.07
Ra-226 | 1.60E+03 | 2.69E+06 2.32E+06 1.16 | 2.65E+06 2.38E+06 1.1 2.77E+06 2.97E+06 1.07
Ac-227 | 2.18E+01 1.11E+0b 7.85E+05 1.41 1.11E+06 8.72E+05 1.28 1.02E+06 1.22E406 | 1.20
Th-228 | 1.91E400 | 9.38E+03 9.28E+03 1.01 1.34E+04 1.34E+04 1.00 | 5.00E+C4 5.00E+04 1.00
Th-229 § 7.34E+03 | 2.49E+06 | 2.48E+06 1.0 3.24E+06 3.22E+06 1.00 | 7.15E+06 | 7.17E+06 1.00
Th-230 ] 7.70E+04 | 9.79E+06 | B.50E+06 1.15 | 9.97E+06 9.02E+06 1.11 1.26E+07 1.35E+07 1.07
Th-232 | 1.41E+10 | 5.89E+00 5.50E+00 1.07 6.53E+00 6.22E+00 1.05 | 8.43E+00 [ 8.76E+00 1.04
Pa-231 | 3.28E+04 | 1.11E+06 | 7.88E+05 | 1.41 1.12E+06 8.75E+05 1.28 1.02E+06 1.22E+06 1.20
U-232 | 7.20E+01 | 9.27E+03 9.18E+03 1.01 1.33E+04 1.32E+04 1.00 | 4.94E+04 | 4.95E+04 1.00
t-233 | 1.59E+05 | 5.42E+07 5.37E+07 1.01 7.02E+07 6.98E+07 1.01 1.53E+08 1.54E+08 1.00
U-234 | 2.45E+05 | 5.94E+08 5.21E+08 1.14 | 6.71E+08 6.06E+08 1.11 | 1.22E+09 1.32E+09 1.08
U-235 | 7.04E+08 | 6.27E+06 6.27E+06 1.00 5.13E+06 5.13E+06 1.00 | 2.18E+06 | 2.18E+06 1.00
U-236 | 2.34E+07 | 5.11E+07 5.11E+07 1.00 5.74E+07 5.74E+07 1.00 | 9.37E+07 | 9.36E+07 1.00
U-238 | 4.47E+09 | 4.94E+07 | 4.94E+07 1.00 | 4.92E+07 4.92E+07 1.00 | 4.81E+07 [ 4.81E+07 1.00
Np-237 | 2.14E+06 | 1.30E+10Q 1.29E+10 1.01 1.68E+10 1.67E+10 1.01 3.59E+10 3.61E+10 1.00
Pu-238 | 8.77E+01 | 5.75E+09 3.64E+09 1.58 | 7.22E+09 5.37E+09 1.34 1.24E+10 1.50E+10 1.21
Pu-239 | 2.41E+04 | 6.21E+10 | 6.21E+710 1.00 | 6.96E+10 6.96E+10 1.00 1.40E+11 1.40E+11 1.00
Pu-240 | 6.54E+03 | 8.253E+10 | B8.24E+10 1.00 1.26E+11 1.26E+11 7.00 { 9.95E+11 9.92E+11 1.00
Pu-241 | 1.44E+01 | 4.72E+08 | 4.72E+08 1.00 1.35E+09 1.35E+09 1.00 { 4.25€+10 | 4.23E+10 1.00
Pu-242 | 3.87E+05 | 1,51E+08 1.43E+08 1.06 | 2.26E+08 2.19E+08 1.03 6.70E+08 6.79E+08 1.01
Am-241 | 4.32E+02 | 3.82E+12 3.63E+12 1.05 | 4.72E+12 | 4.56E+12 1.04 | 7.84E+12 B8.00E+12 1.02
Am242m| 1.52E+02 | 2.99E+09 1.88E+09 1.59 3.75E+09 2.77E+09 1.35 6.30E+09 7.66E+Q09 1.22
Am-243 [ 7.38E+03 | 1.33E+11 1.33E+11 1.00 | 2.53E+1% 2.54E+11 1.00 1.60E+12 1.60E+12 1.00
Cm-243 | 2.85E+01 1.17E+00 9.11E-01 1.29 2.17E+00 1.86E+00 1.16 1.29E+0 1.38E+01 1.07
Cm-244| 1.81E+Q01 2.08E-05 2.99E-05 1.00 7.25E-05 7.27E-05 1.00 1.20E-03 1.19E-03 1.00
Cm-245| 8.50E+03 | 4.71E+08 | 4.71E+Q8 1.00 1.35E+09 1.35E+09 1.00 | 4.24E+10 | 4.22E+10 1.00
Cm-246| 4.73E+03 | 5.12E+07 5.11E+07 1.00 1.87E+08 1.87E+08 1.00 1.24E+10 1.24E+10 1.00
Cf-249 | 3.51E+02 | 1.20E+02 1.19E+02 1.01 8.12E+02 8.07E+02 1.01 3.38E+05 5.39E+05 1.00
*) fedih /HE A




1% B—5 HUBEOMMNEIINT 2ELEETOSHRBOME

(45 #:1,000F RS,

1 MTU &7z U OBsiee)

e 0.5% 3.0 4.0 5.0% 10.05 15.05
HE ] [Bg/MTU] i [Bg/MTU] A [Ba/MTU] [Bg/MTU] jing [Bg/MTU] 1y [Bg/MTU} Jag)

Ni-63 9.20E+01 5.92E+07 1.03 5.81E+07 1.01 5.77E+07 5.73E+07 0.99 5.51E407 0.96 5.31E+07 0.92
Se-79 6.50E+04 | 2.05E+10 1.00 2.05E+10 1.00 2.05E+10 2.05E+10 1.00 2.05E+10 1.00 2.05E+10 1.00
Sr-90 2.91E+01 5.21E+04 1.09 4.91E+04 1.02 4.79E+04 4.68E+04 0.98 4.15E+04 0.87 3.69E+04 0.77
Zr-93 1.53E+06 | 9.23E+10 1.00 9.23E+10 1.00 9.23E+10 9.23E+10 1.00 9.23E+10 1.00 9.23E+10 1.00
Nb-93m [ 1.36E+01 8.77E+10 1.00 8.77E+10 1.00 8.77E+10 8.77E+10 1.00 8.77E+10 1.00 8.77E+10 1.00
Nb-94 | 2.03E+04 | 2.28E+08 1.00 2.28E+08 1.00 2.28£+08 2.2BE+08 1.00 2.28E+08 1.00 2.28E+08 1.00
Tc-99 2.13E+05 6.42E+11 1.00 6.42E+11 1.00 6.42E+11 6.42E+11 1.00 6.42E+11 1.00 6.42E+11 1.00
Pd-107 | 6.50E+06 | 5.20E+09 1.00 5.20E+09 1.00 5.20E+09 5.20E+09 1.00 5.Z20E+09 1.00 5.20E+09 1.60
1-129 1.57E+07 2.66E+05 1E+06 1.88E-01 1.01 1.86E-01 1.86E-01 1.00 1.86E-01 1.00 1.86E-01 1.00
Sn-126 [ 1.00E+05 3.72E+10 1.00 3.72E+10 1.0 3.72E+10 3.72E+10 1.00 3.72E+10 1.00 3.72E+10 1.00
Cs-135 | 2.30E+06 | 2.29E+10 1.00 2.29E+10 1.00 2.29E+10 2.29E+10 1.00 2.29E+10 1.00 2.29E+10 1.00
Cs-137 | 3.00E+01 1.50E+05 1.08 1.41E+05 1.02 1.38E+05 1.35E+05 0.98 1.20E+05 0.87 1.07E+05 0.78
Sm-151 ; 9.00E+01 6.05E+09 1.03 5.93E+09 1.0t 5.88E+09 5.84E+09 0.99 5.62E+09 0.95 5.41E+08 0.92
Ho-166m| 1.20E+03 | 7.84E+07 1.00 7.83E+07 1.00 7.83E+07 7.82E+07 1.00 7.80E+07 1.00 7.78E+07 0.99
Pb-210 | 2.23E+01 4.08E+06 1.58 2.44E+06 0.94 2.58E+06 2.76E+06 1.07 3.71E+06 1.44 4.71E+06 1.82
Ra-226 | 1.60E+03 | 4.33E+06 1.60 2.56E+06 0.94 2.71E+086 2.89E+06 §.07 3.86E+06 1.43 4.88E+06 1.80
Ac-227 | 2.18E+01 1.07E+06 0.95 1.11E+06 0.98 1.12E+06 1.14E+06 .01 1.22E+06 1.09 1.30E+086 1.16
Th-228 | 1.91E+00 | 3.58E+04 1.00 3.57E+04 1.00 3.57E+04 3.57E+04 1.00 3.57E+04 1.00 3.56E+04 1.00
Th-229 | 7.34E+03 5.17E+Q6 0.92 5.52E+06 0.98 5.65E+06 5.77E+06 1.02 6.31E+06 1.12 6.75E+06 1.19
Th-230 | 7.70E+04 | 2.25€+07 1.95 1138407 0.97 1.15E+07 1.20E+07 1.04 1.46E+07 1.26 1.73E+07 1.50
Th-232 | 1.41E+10 | 5.25E+00 0.69 6.97E+00 0.91 7.66E+00 8.35E+00 1.09 1.18E+01 1.54 1.53E+01 1.9
Pa-231 | 3.28E+04 1.07E+06 0.95 1.11E+06 0.99 1.12E+06 1.14E+06 1.02 1.22E+06 1.09 1.30E+06 1.16
U-232 ¢ 7.20E+01 3.54E+04 1.00 3.53E+04 1.00 3.53E+04 3.53E+04 1.00 3.53E+04 1.00 3.52E+04 1.00
U-233 | 1.59E+05 1.09E+08 0.89 1.18E+08 0.97 1.22E+08 1.25E+08 1.03 1.40E+08 1.5 1.52E+08 1.25
U-234 [ 2.45E+0%5 2.56E+09 2.52 1.05E+09 1.03 1.02E+09 1.01£+09 0.99 9.96E-+08 0.98 9.85E+08 0.97
U-235 | 7.04E+08 | 3.42E+06 1.00 3.42E+06 1.00 3.42E+06 3.42E+06 1.00 3.42E+06 1.00 3.42E+06 1.00
U-236 | 2.34E+07 | 7.57E+07 1.02 7.46E+07 1.01 7.42E+07 7.38E407 0.99 7.21E+07 0.97 7.06E+07 0.95
UJ-238 | 4.47E+09 | 4.86E+07 1.00 4.86E+07 1.00 4.86E+07 4.86E+07 1.00 4.86E+07 1.00 4.86E+07 1.00
Np-237 | 2.14E406 | 2.44E+10 0.84 2.77E+10 0.96 2.89E+10 3.00E+10 1.04 3.51E+10 1.21 3.90E+10 1.35
Pu-238 | 8.77E+01 1.35E+10 1.10 1.23E+10 .0 1.22E+10 1.22E+10 1.00 1.19E+10 0.97 1.16E+10 0.95
Pu-239 { 2.41E+04 1.10E+11 1.00 1.10E+11 1.06 1.10E+11 1.10E+11 1.00 1.10E+11 1.00 1.10E+11 1.00
Pu-240 | 6.54E+03 | 4.97E+11 1.1 4.62E+11 1.03 4.49E+11 4.37E+11 0.97 3.B1E+11 0.85 3.35E+11 0.75
Pu-241 | 1.44E+01 1.42E+10 1.00 1.42E+10 1.00 1.42E+10 1.42E+10 1.00 1.42E+10 1.00 1.42E+10 1.00
Pu-242 | 3.87E+05 | 4.78E+08 1.00 4.77E+08 1.00 4.77E+08 4.77E+08 1.00 4.76E+08 1.00 4.75E+08 0.99
Am-241 | 4.32E+02 | 2.12E+12 0.29 5.83E+12 0.81 7.09EH12 8.47E+12 |- 1.18 1.40E+13 1.95 1.83E+13 2.55
Am242m| 1.52E+02 | 6.40E+09 1.02 6.33E+09 1.00 6.30E+09 6.27E+09 1.00 6.13E+09 0.97 5.99E+09 0.95
Am-243 | 7.38E+03 | B.98E+11 1.00 B.98E+11 1.00 8.98E+11 8.98E+11 1.00 8.97E+11 1.00 B8.97E+11 1.60
Cm-243 | 2.85E401 8.40E+00 1.09 7.90E+00 1.02 7.71E+00 7.53E+00 .98 6.67E+00 0.86 5.90E+Q0 0.77
Cm-244 | 1.81E+01 5.42E-04 1.14 4.92E-04 1.04 4.74E-04 4.56E-04 0.96 3.77E-04 0.79 3.11£-04 0.66
Cm-245 | 8.50E+03 1.41E+10 1.00 1.41E+10 1.00 1.41E+10 1.41E+10 1.00 1.41E+10 1.00 141E+10 1.00
Cm-246 | 4.73E+03 2.90E+09 1.00 2.90E+09 1.00 2.90E+09 2.90E+09 1.60 2.90E+09 i.00 2.89E+09 1.00
Cf-249 | 3.51E+02 5.77E+04 1.01 5.74E+04 1.00 5.73E+04 5.72E+04 1.00 5.66E+04 0.99 5.61E+04 0.98
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Li3E ] [#F] [Bg/MTU] k7 [Ba/MTU] L [Bg/MTU] [Ba/MTU] B [Bg/MTU] L7 {Bg/MTU] <Al
Pb-208 | 3.77E-04 5.65E+06 1.00 5.65E+06 1.00 5.65E+06 5.65E+06 1.00 5.65E+06 1.00 5.65E+06 1.00
Pb-210 | 2.23E+01% 2.26E+06 0.87 2.46E+06 0.95 2,58E+086 2.86E+06 1.11 3.17E+06 1.23 4.17E+06 1.62
Bi-210 | 1.37E-02 2.26E+06 0.87 2.58E+06 1.00 2.58E+06 2.86E+06 1.1 3.17E+06 1.23 4.17E+06 1.62
Bi-213 | 8.68E-O05 5.65E+06 1.00 5.65E+06 1.00 5.65E+06 5.65E+06 1.06 5.65E+06 1.00 5.65E+06 1.00
Po-210 | 3.73E-01 2.26E+06 0.87 2.46E+06 Q.95 2.58E+06 2.86E+06 1.1 3.17E+06 1.23 4.17E+06 1.62
Ra-223 | 3.13E-02 1.07E+06 0.85 1.10E+06 0.88 1.12E+06 1.17E+06 1.04 1.22E+06 1.09 1.39E+06 1.24
Ra-224 | 1.00£-02 3.55E+04 0.99 3.56E+04 1.00 3.57£+04 3.59E+04 1.01 3.61E+04 1.01 3.69E+04 1.03
Ra-225 | 4.05&-02 5.65E+06 1.00 |  5.65E+06 1.00 5.65E+06 5.65E+06 1.00 5.65E+06 1.00 5.65E+086 1.00
Ra-226 | 1.60E+03 | 2.36E+06 0.87 2.58E+06 0.95 2.71E+06 3.00E+06 1.1 3.32E+06 1.23 4.39E+06 1.62
Ac-225 | 2.74E-02 5.65E+086 1.00 5.65E+06 1.00 5.65E+06 5.65E+06 1.00 5.65E+06 1.00 5.65E+06 1.00
Ac-227 | 2.18E+01 1.07E+06 0.95 1.10E+086 0.98 1.12E+06 1.17E+06 1.04 1.22E+06 1.09 1.39E+06 1.24
Th-227 | 5.126-02 1.05E+086 0.95 1.09E+06 0.98 1.11E+06 1.15E+06 1.04 1.20E+06 1.09 1.37E+06 1.24
Th-228 | 1.91E+00 | 3.55E+04 0.99 3.56E+04 1.00 3.57E+04 3.59E+04 1.0t 3.61E+04 1.07 3.69E+04 1.03
Th-229 | 7.34E+03 5.65E406 1.00 5.65E+06 1.00 5.65E+06 5.65E+06 1.00 5.65E+06 1.00 5.65E+06 1.00
Th-230 | 7.70E+04 | 9.79E+06 0.85 1.09E+07 0.94 1.15E+07 1.31E+07 1.13 1.47E+07 1.27 2.01E+07 1.74
Th-232 | 1.41E+10 | 5.30E+00 0.69 6.76E+00 0.88 7.66E+00 9.70E+00 1.27 1.19E+01 1.55 1.92E+01 2.51
Th-234 | 6.60E-02 1.15E+Q7 0.24 3.45E+07 0.71 4.86E+07 8.06E+07 1.66 1.15E+08 2.37 2.30E+08 4.74
Pa-231 | 3.28E+04 1.07E+06 0.95 1.10E+06 0.98 1.12E+06 1.17E+06 1.04 1.22E+06 1.09 1.40E+06 1.24
Pa-233 | 7.39E-02 2.89E+10 1.00 2.89E+10 1.00 2.89E+10 2.89E+10 1.00 2.89E+10 1.00 2.89E+10 1.00
U-232 | 7.20E+01 3.51E+04 0.99 3.52E+04 1.00 3.53E+04 3.55E+04 1.01 3.57E+04 1.0t 3.64E+04 1.03
U-233 1.59E+05 1.22E+08 1.00 1.22E+08 1.00 1.22E+08 1.22E+08 1.00 1.22E+08 1.00 1.22E+08 1.00
U-234 | 2.45E+05 { 8.32E+08 0.82 9.47E+08 0.93 1.02E+09 1.18E+09 1.16 1.35E+09 1.33 1.93E+09 1.89
U-235 | 7.04E+08 | 8.88E+05 0.26 2.46E+06 0.72 3.42E+06 S5.61E+06 1.64 7.97E+06 2.33 1.58E+07 4.63
U-236 | 2.34E+07 | 2.86E+07 0.39 5.70E+07 0.77 7.42E+07 1.14E+08 1.53 1.56E+08 2.10 2.98E+08 4.01
U-238 | 4.47E+09 1.15E+07 0.24 3.45E+07 0.71 4.86E+07 8.06E+07 1.66 1.15E+08 2.37 2.30E+08 4.74
Np-237 | 2.14E+06 | 2.89E+10 1.00 2.89E+10 1.00 2.89E+10 2.89E+10 1.00 2.89E+10 1.00 2.89E+10 1.00
Np-238 | 5.80E-03 3.15E+07 1.00 3.15E+07 1.00 3.15E+07 3.15E+07 1.00 3.15E+07 1.00 3.15€407 1.00
Np-239 | 6.45E-03 8.98E+11 1.00 8.98E+11 1.00 8.98E+11 8.98E+11 1.00 8.98E+11 1.00 8.98E+11 1.00
Pu-238 | 8.77E+0 1.22E+10 1.00 1.22E+10 1.00 1.22E+10 1.22E+10 1.00 1.22E+10 1.00 1.22E+10 1.00
Pu-239 | 2.41E+04 1.10E+11 1.00 1.10E+11 1.00 1.10E+11 1.10E+11 1.00 1.10E+11 1.00 1.10E+11 1.00
Pu-240 | 6.54E+03 | 4.49E+11 1.00 4.49E+11 1.00 4.49E+11 4.49E+11 1.00 449E+11 1.00 4.49E+11 1.00
Pu-241 | 1.44E+01 1.42E+10 1.00 1.42E+10 1.00 1.42E+10 1.42E+10 1.00 1.42E+10 1.00 1.42E+10 1.00
Pu-242 | 3.87E+05 | 4.77E+08 1.00 4.77E+08 1.00 4.77E+08 4.77E+08 1.00 4.77E+08 1.00 4.77E+08 1.00

Am-241 [ 4.32E402 | 7.19E+12 1.00 7.19E+12 1.00 7.19E+12 7.19E+12 1.00 7.19E+12 1.00 7.19E+12 1.00
AmZ4Zm| 1.52E+402 | 6.30E+09 1.00 6.30E+09 1.00 6.30E+09 6.30E+09 1.00 6.30E+09 1.00 6.30E+09 1.00
Am-242 [ 1.83E-03 6.27E+09 1.00 6.27E+09 1.00 6.27E+09 6.27E+09 1.00 6.27E+09 1.00 6.27E+09 1.00
Am-243 | 7.38E+03 | 8.98E+11 1.00 8.98E+11 1.00 8.98E+11 8.98E+11 1.00 8.98E+11 1.00 8.98E+11 1.00
Cm-242 | 4.47E-01 5.18E+09 1.00 5.18E+09 1.00 5.18E+09 5.18E+09 1.00 5.18E+09 1.00 5.18E+09 1.00
Cm-243 | 2.85E+01 7.71E+00 1.00 7. 71E+00 1.00 7.71E+00 7.71E+00 1.00 7.71E+00 1.00 7.71E+00 1.00
Cm-244 | 1.816+01 4.74E-04 1.00 4.74E-04 1.00 4.74E-04 4.74E-04 1.00 4.74€-04 1.00 4.74E-04 1.00
Cm-245 | B8.50£+03 1.41E410 1.00 1.41E+10 1.00 1.41E+10 1.41E+10 1.00 1.41E+10 1.00 1.41E+10 1.00
Cm-246 | 4.73E+03 2.90E+09 1.00 2.90E+09 1.00 2.90E+09 2.90E+09 1.00 2.90E+09 1.00 2.90E+09 1.00

Cf-249 | 3.51E+02 | 5.73E+04 1.00 5.73E+04 1.00 5.73E+04 5.73E+04 1.00 5.73E+04 1.00 5.73E+04 1.00

*) OS5 BTE 0.422 % ORBICHT S HE [-]

G80 — 66 0OVP8NL ONf



fTRB—7 FUFZFEEOBBEICHT 27 b= ADBITROR

(44331 ,000F Rz,

1 MTU 7= U DEESIEE)

L] 0.1% 0.3% 0.548% 0.7% 1.0% 2.0%

BE [#F] [Ba/MTU] g fBa/MTU] gl [Ba/MTU] fBg/MTU] H [Ba/MTU] I [Ba/MTU] o
Ph-209 | 3.77E-04 5.64E+06 1.00 5.64E+06 1.00 5.65E+06 5.65E+06 1.00 5.66E+06 1.00 5.69E+06 1.07
Pb-210 | 2.23E+01 2.15E+06 0.83 2.34E+06 0.9i 2.58E+06 2.73E+06 1.06 3.03E+06 1.17 4.00E+06 1.55
Bi-210 1.37E-02 2.15E+06 0.83 2,58E+06 1.00 2.58E+086 2.73E+06 1.06 3.03E+06 1.17 4.00E+06 1.55
Bi-213 8.68E-05 5.64E+06 1.00 5.64E+06 1.00 5.65E+06 5.65E+06 1.00 5.66E+06 1.00 5.69E+06 1.0
Po-210 | 3.79E-01 2.15E+06 0.83 2.34E+06 0.91 2.58E+06 2.73E406 1.06 3.03E+06 1.17 4.00E+06 1.55
Ra-223 | 3.13E-02 1.12E+06 1.00 1.12E+06 1.00 1.12E406 1.12E+06 1.00 1.12E+06 1.00 1.13E+06 1.00
Ra-224 | 1.00E-02 3.56E+04 1.00 3.56E+04 1.00 3.57E+04 3.57E+04 1.00 3.58E+04 1.00 3.61E+04 1.01
Ra-225 | 4.05E-02 5.64E+06 1.00 5.64E+06 1.00 5.65E+06 5.65E+06 1.00 5.66E+06 1.00 5.69E+06 1.0%
Ra-226 | 1.60E+03 2.24E+06 0.83 2.45E+06 0.99 2.71E+06 2.86E+06 1.06 3.18E+06 1.17 4.22E+06 1.56
Ac-225 | 2.74E-02 5.64E+06 1.00 5.64E+06 1.00 5.65E+06 5.65E+06 1.00 5.66E+06 1.00 5.69E+06 1.0
Ac-227 | 2.18E+01 1.12E+06 1.00 1.12E406 1.00 1.12E+06 1.12E+06 1.00 1.12E+06 1.00 1.13E+06 1.00
Th-227 | 5.12E-02 1.11E+06 1.00 1.11E+06 1.00 1.11E+06 1.11E+06 3.00 1.11E+06 1.00 1.11E+06 1.00
Th-228 | 1.291E+00 | 3.56E+04 1.00 3.56E+04 1.00 3.57E+04 3.57E+04 1.00 3.58E+04 1.00 3.61E+04 1.0
Th-229 } 7.34E+03 5.64E+06 1.00 5.64E+06 1.00 5.65E+06 5.65E+06 1.00 5.66E+06 1.00 5.69E+06 .01
Th-230 | 7.70E+04 | B.93E+06 0.77 1.01E+07 0.87 1.15E+07 1.24E+07 1.08 1.42E407 1.23 |. 2.00E+07 1.73
Th-232 | 1.41E+10 | 7.58E+00 0.29 7.61£+00 0.99 7.66E+00 7.69E+00 1.00 7.74E+00 1.01 7.92E+00 1.03
Th-234 | 6.60E-02 4.86E+07 1.00 4.86€+07 1.00 4.86E+07 4.86E+07 1.00 4.86E+07 1.60 4.B6E+07 1.00
Pa-231 | 3.2BE+04 1.12E+06 1.00 1.12E+06 1.00 1.12E+406 1.13E+06 1.00 1.13E+06 1.00 1.13E+06 1.00
Pa-233 | 7.39E-02 2.88E+10 1.00 2.88E+10 1.00 2.89E+10 2.89E+10 1.00 2.90E+10 1.00 2.82E+10 1.01
U-232 | 7.20E+0 3.52E+04 1.00 3.52E+04 1.00 3.53E+04 3.53E+04 1.00 3.54E+04 1.00 3.57E+04 1.01
uU-233 1.39E+05 1.22E+08 1.00 1.22E+08 1.00 1.22E+08 1.2ZE+08 1.00 1.22E+08 1.00 1.23E408 1.01
234 | 2.45£+05 | 7.02E+08 0.69 8.43E+08 0.83 1.02E+09 1.12E+09 1.1 1.34E+09 1.3 2.04E+09 2.01
U-235 t 7.04E+08 | 3.35E+06 0.98 3.38E+06 0.99 3.42E+06 3.45E+06 1.01 3.49E+06 1.02 3.65E+06 1.07
U-236 | 2.34E+07 | 7.11E+07 0.96 7.25E+07 0.98 7.42E+07 7.53E+07 1.01 7.73E+07 1.04 8.42E+07 1.13

U-238 | 4.47E+09 | 4.86E+07 1.00 4.86E+07 1.00 4.86E+07 4.86E+07 1.00 4.86E+07 1.00 4.86E+07 1.00
Np-237 | 2.14E+06 | 2.88E+10 1.00 2.BBE+10 1.00 2.89E+10 2.89E+10 1.00 2.90E+10 1.00 2.92E+10 1.01
Np-238 | 5.B0E-03 3.13€+07 1.00 3.15E+07 1.00 3.15E+07 3.15E+07 1.00 3.15E+07 1.00 3.15E+07 1.00
Np-239 | 6.45£-03 8.98E+11 1.00 8.98E+11 1.00 8.98E+11 8.98E+11 1.00 8.98E+11 1.00 8.98E+11 1.00
Pu-238 | 8.77E+O1 1.20E+10 0.98 1.21E+10 0.99 1.22E+10 1.23E+10 1.01 1.25E+10 1.02 1.30E+10 1.06
Pu-239 | 2.41E+04 | 4.39E+10 0.40 7.34E+10 0.67 1.10E+11 1.32E+11 1.20 1.76E+11 1.61 3.24E+11 295
Pu-240 | 6.54E+03 3.56E+11 0.79 3.97E+11 0.88 4.49E+11 4.81E+11 1.07 5.44E+11 1.21 7.53E+11 1.68
Pu-241 | 1.44E+0 1.42E+10 1.00 1.42E+10 1.00 1.42E+10 1.42E+10 1.00 1.42E+10 1.00 1.42E410 1.00
Pu-242 | 3.87E+05 1.33E+08 0.28 2.87E+08 0.60 4.77E+08 5.94E+08 1.24 8.24E+408 1.73 1.59E+09 3.34

Am-241 | 4.32E+02 | 7.06E+12 0.98 7.11E412 0.99 7.09E+12 7.23E+12 1.01 7.32E412 1.02 7.60E+12 1.06
Am242m| 1,52E+02 | 6.30E+09 1.00 6.30E+09 1.00 6.30E+09 6.30E+09 1.00 6.30E+09 1.00 6.30E+09 1.00
Am-242 | 1.83€-03 6.27E+09 1.00 6.27E+09 1.00 6.27E+09 6.27E+09 1.00 6.27E+09 1.00 €.27E+09 1.00
Am-243 | 7.38E+03 [ B.98E+11 1.00 8.98E+11 1.00 8.98E+11 8.9BE+11 1.00 8.98E+11 1.00 8.98E+11 1.00
Cm-242 | 4.47E-01 5.18E+09 1.00 5.18E+08 1.00 5.18E+09 5.18E+09 1.00 5.18E+09 1.00 5.18E+09 1.00
Cm-243 | 2.85E+01 7.71E+00 1.00 7.71E+00 1.00 7.71E+00 7.71E+00 1.00 7.71E+00 1.00 7.71E+00 1.00
Cm-244 | 1.81E+01 4,74E-04 1.00 4.74E-04 1.00 4.74E-04 4.74E-04 1.00 4.74E-04 1.00 4.74E-04 1.00
Cm-245 | 8.50E+03 1.41E410 1.00 1.41E410 1.00 1.41E+10 141E+10 1.00 1.41E+10 1.00 1.41E+10 1.00
Cm-246 | 4.73E+03 | 2.90E+09 1.00 2.90E+09 1.00 2.90E+09 2.90E+09 1.00 2.90E+039 1.00 2.90E+09 1.00

Cf-249 | 3.51E+02 | 5.73E+04 1.00 5.73E+04 1.00 5.73E+04 5.73E+04 1.00 5.73E+04 1.00 5.73E+04 1.00

) FI b= ABITE 0.548% OB BICHT A HE [-]
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T C MEMEERMORERICHET H%5

(ZL®HIC

BEHIZETNL LMY (o) BILUEEMPETFRN CRE I TRET LK
EHMEERMICE LT, EDORENL, EO X9 E (BiHMbddy) 285, FORE
BT L0 RERITTHRET 5,

BInFE

BEAR Ly bRICEENRARMPTEL S FIEEHN T IS INETETTRIC,
TLREEEY Ilppm (=1gMTU) & LT, FlHE LEZOREHLERD OREE T,
ETLRBIHERT 5, R C-1ICHENEGETRT (ONFLAREBIE L)

T, TEOEFELELERGE, 2o ICBEEL BEXE2BEIIon T,
BAHMCERY DREETTHD, FEC2 IHITEGFZTT,

PR R

(1) BRXELSERT LHEHMEERORER
BB Ly b ORHYITTELR O ISR ORI, KXFDE2 -3 B &
U2 — 4 12RL7:8%E (Ludwig and Renier, 1989) Zxf5 & Uiz, x5 & L7236
LEZNERIZONT, §HET lppm (=1gMTU) & L, ETRBICRNEHET
Tolze TNENDOTERED OFE LS LERD OMITIERE [BgMTU] £ X &
T, HEC3IIRT. Zhid, FEEl 1 £ Lo {LERWIZOWT, FERHL
EHROREREZRLIZODTH b,

FECI NS, FLEVEE SN CRETZHHMCERY (KE) OBE: 4
= (REtiE) 2B THIELNTE L, Fl2E, BEAHY T 72 3EM Ik
TERILE B) #71 gMIU §EhTWAEE, BEMbAERY & LT H-3, Be10, C-
14 ERL, EEEORSEENSP L, T2, HiZ, REMbdmky c-141%, &
BARHY £ 721388 +O B, C, N, O, F, Na, Mg DETEFBHFEINL I LT
2 THREL, BRETE N) POOERENRKTHS I LHFFD 5,

Q) TESERIZIAREREDOLLE

TROEAEXTEIEC, ML AERYOREEREIE L ER 2R C-1 1
AT, JLEIIN, Cl ZHELL, EFE% 0.01~100.0 gMTU F TZILE ¥ T, 47
DM LEZROBSILERYOBFREZTHEL 2. &8, BREEIZ 45000
MWD/MTU & L7z, ‘

R C-1 HOREPR LI, BEMLERBMORERL, TROSHERICHHAT

- A5 —
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Bo LT2H o T, BMEAHMWHER T -3 EEHMHEEr S TEOEHEEXTPRIE,
FREC3IFHOWTHFABRETZ 2 L2L ), EiGHEERMORERE * HHITRD
HIENTED,

() REEREIC L AREBOHE
PR 2 LS T, BHbERYOEEEZFIE L -ERE TR C2 IR,
JCHEIEIN, CL, Ni 235 & L, BB % 33000, 45000, 55000 MWD/MTU & ZfL s
T, PR LEZOBSHEARD OBFEET B L, 28, EXEOTFER
1g/MTU & L7zo F72, KoL, SREEEIZBIT5FEPEFR (ORIGEN 2
— FOMBER) & L7

T C2 5, BREEE (EHhMEFE) IREWIIEE, EHMtERYOREED
G RBIENThIDB, UL, BREE (F-E3FSh8FER) LT, &%E
DOEREITHMAZEMEFRE LT, BlEICL > TEEE WNEse) FERZ o
Twh,

AT AE R OREHLAERY O BSTEEE
RXHZR L7 BRE AR MR (KK 2 — 32M) B L OHEEMER (R
2 —4%8) #JHWVWT, INFL 0O 7 T ABELER—RBH -0 &5 T ke &
B OB L RO BREYRECAIIRT, 2B, MMl oH 5 X Eik
FEAOBITRIEIARAITHOER2 -1 ERAI—E L7 (TEER) .

FRC—5 KEHEERMOBITE

W F— ¥ Bir=
PREAM | &2Xk2~-3 H, C, 1, Cl, RiFEFZ 1 0%
&R Z Ol 100%
BEH |XxrE2-4 |Pnvpodora4yB/-NHER
zH {=1.0/264.5)

fH 5 C-4 O IR L72FHH LEBROKEERIX, TRC3UUTEAAELRL

Tkoize Tz, I AELEPORSTREER, MEAHY LBEMOEN TR D
BIRICESWTEHE LS, 8L, 28, 77 Y83, INFL A%
ST 0.8 MIU/AR &L, R LASERE, 26 TICHLEPLT S AELE
TOWHERIZEAL 72,

COENPL, T ABEEFORH AR, 3L A EDPREAHY OREIZ

RERTLBETHS Z W h5bH, 72, Ni, Nb & EOBREIIEEM O 5
LR ECHI & 2 B Z &S o 2.
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£
BEARL Y PRICETNATMY (T BLUEEMhOTENBE SN TRE
TR E Y OREE L B KRN CHRRET S 2 DT E L, S 51, Kt
LERMORE R I TESFR BT B2 DS ot, $77, BEEIZH LTI,
PRIERE DRI B » THUSHMEAE R OFe A 2% WhnT 2 25, Bz REAIEMETIE R v
ZEDG o,

KRIKERENTH S, PREERE 45,000 MWD/MTU I2BWT, ZETTEE, HESEE (1
gMTU) 41 ORSHEAERBOREEPFELON TS, Thi Y, BREENFELTH
WiE, BB B L CEEM O T — 2 (TREFE) 26, 7 AE{EHD
A CE R OREGTRRE 2 B EIZTARL Z LA TE B,

<BEE>
Ludwig, S.B. and Renier, J.P. (1989):Standard- and Extended-Burnup PWR and BWR Reactor
Models for the ORIGEN2 Computer Code, Oak Ridge National Laboratory, ORNL/TM-11018.

Luksic,A.T. and Reid,B.D (1992) : Using the ORIGEN2 Code for Near Core Activation
Calculations, High Level Radioactive Waste Management, Proceeding of the 3rd International
Conference, Vol.1, pp.82-86.
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TRC—1 MEMLERMOREE (T SEBHRENS
PR TR u-235 % 4.5
: BEEE— K | BREEE | MwD/MTU 45,000
HEHA | MW/MTU 38.0
EE A H 1184.21 (3E#E)
pEFERE Fih % ' 100
BytnE | TESEE g/MTU 1.0
MHRAFE |EFES| "HEA 1 H 3 L 5 B
6 C 7 N 8 0
9: F [11: Na |12} Mg
13 Al 14 Si 15 P
16 S 17 Cl 20 Ca
22 Ti 23 A 24 Cr
25: Mn | 26 Fe | 27: Co
28 Ni 29 Cu |30 Zn
40 Zr 41 Nb | 42: Mo
47: Ag |48: Cd | 49 in
50i Sn |64 Gd |72f Hf
74 W 82 Pb |83 Bi
A g/MTU 1PEL HNE 2 O M EE

1) BPEESEOBRHBS B FEPEFR TR NS 1H100%75 v IR ET B,

(PREESHEOLE,/ THBEERICHT 5P EFRIINE<LZS;
Luksic and Reid (1992)ZH8)
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FRC—2 RESHEBLOSVICRBREDREFROSRMY

(1) RESEEORERIT
TRkE R U-235 % 4.5
P E— K | PR | MWD/MTU 45,000
A | MW/MTU 38.0
BEA# H 1184.21 (GEHR)
PHEFR 5 % 100
HRITHE THEE | g/MTU | 7 N 0.01~100.0
17 Cl 0.01~100.0
HA Bg/MTU FELEH UB RO S HEE
(2) B D BRE R AR
B U-235 % 4.5
HiEE— K] sEE [MWD/MTU| 33,000 45,000 55,000
A | MW/MTU 27.9 38.0 46.4
EIE A H 1184.21 (GEE)
TR Fi5 % 100.00
HAH™® | N/em?/s | 1.84E+14 | 3.21E+14 | 4.22E+14
R IT TEL | g/MTU | 7 N 1.0
171 1.0
28 Ni 1.0
i Bgq/MTU LB L E#R OB

) BGEREEEEL, BRECKUTHEDER LS.
*2) ORIGENa — FOHHERM SEE
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#F]C—3 (1/2) BARNSRET HHEHCERMOIMITIEE

- BE 1 o/MTU 28RS L ERICRET SMFHEERY
- PR LEEOMETEE (BREEEE - 45,000 MWD/MTU)

< HEH O ERBOBIEIIR<

(1) H~Na Bi{  [Bg/MTUY
1 5 6 7 8 9 11
B | E#BE0) H B C N 0 F Na
H 3 | 1.24E+01 ] 6.38E+05 [S 1{1.286406 | 2.036+05 | 4.84E+01 | 1.26E-03 | 9.23E-02 | 9.76E-02
Be 10 | 1.60E+06 : 403 1.476+02 | 3.876-08 | 4.326-01 | 1.53€-05
C 14 | 5.73E+03 6.47E-06 | 5.67E+03 | 7.36E+08] 2.85E+04 | 4.89E-02 | 6.76E-03
(2) Mg~Ti Bifi1 : [Bg/MTU]
12 13 14 15 186 17 20 22
g | RNy Mg Al Si p S Cl Ca Ti
H 3 | 1.24E+01 | 5.66E-02 | 1.28E-01 | 1.52E-01 | 1.12E+00| 1.98E+00) 4.15E+00| 1.27E+00| 6.95E-02
C 14 | 5.73E+03 | 3.89E-09
532 | 6.50E402 | 2.82E-19 ] 1.87E-10 [ 9.08E-01 51| 7.126-02 | 1.798-06 | 1.026-10 | 2.22€-24
€136 | 3.01E+05 1.11E+03 [&; 7| 1.76E-04
Ar39 | 2.69E+02 2.03E-02 | 2.09E+05 | 2.50E-07
Ar42 | 3.30E+01 1.06E-15 | 4.11E-05 3.73E-07
K 40 | 1.2BE+09 7.51E-15 | 1.45E-07
Ca 41 B.10E+04
(3} V~Zn BT [Bg/MTU]
23 24 25 26 27 28 29 30
pezt | EEH(Y) Vv Cr Mn Fe Co Ni Cu Zn
H 3 | 1.24E401] 2.32€-03 | 6.20E-02 | 3.34E-02 | 2.16E-01 | 3.66E-02 | 1.28E+00| 1.11E-01 | 8.3BE-07
Ar4z | 3.30E+01 1.82E-16
v 50 | 4.00E+16 A 4.64E-08
Fe 55 2.60E+00 ~1.88EL1H 1.88E+09
Co 60 | 5.27E+00 | B.42E-16 | 7.23E-04 | 2.19E+02 | 3.11E+07 | ¥| 8.20E+08] 1.19E+08 | 1.08E-02
Ni 59 | 8.00E+04
Ni63 | 9.20E+01 { 4.68E-08 | 3.89E-02 | 2.55E+04 | )| 9.94E+07 | 2.66E+04 ]
Se79 | 6.50E+04 (13820

— B0 —
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R C—3(2/2) BRRHNOSRET HMEMLERMONSFER

< BIE1 g/MTU 2EE L EBICRET HMHMEERY
- PR UBEROREEE (R © 45,000 MWD/MTL)

- HEH 1 ERFORIBILEL
(4) Zr~5Sn B{J : [Bg/MTU]
40 41 42 47 48 49 50
o4 FRH(y) Zr Nb Mo Ag Cd In Sn
H 3 |1.246401| 7.06E-03 | 8.80E-03 | 1.236-02 | 8.276-04 | 4.186-07 | 2.91F-04 | 2.03E-04
sr90 | 2.91E+01 4.70E+00 | 3.32£-01
2r93 | 1.53E+06 4.94E+02 | 3.59E+01
Nb93M | 1.36E+01 | 3:74E:03| 3.37E+01 | 2.37E+00
Nb94 | 2.03e+04| 1.14F-03 '
Mo 93 | 3.50E+03
Tc98 | 4.206+06 | 3.84E-07 | 4.40E-11
Tc99 | 2.136+405 | 2.01E+00 | 4.126-04
Rui06 | 1.01E+00| 1.96E-17 | 2.296-08
Rh102 | 2.90E+00
Pd107 | 6.50E+06 | 1.20E-29 4,38E-09 1.65E-04
Ag108M | 1.27E+02 1.40E+05
€d109 | 1.27E+00 2.14E+09
In115 | 5.00E+14 2.88E-05 ED
Sn121M | 5.00E+01 9.98E-05 | 3.23E-03
Sb125 | 2.77E+00
Te123 | 1.00E+13 2.096-17 | 5.84£-16
1129 | 1.57E+07
Cs134 | 2.06E+00
Cs135 | 2.30E+06
Ba133 | 1.07E+01
(5) Gd~Bi B4ty : [Bq/MTU]
64 72 74 82 83
wE | Ry Gd HF W Pb Bi
H 3 |1.248401] 2.31E-01 3.04E-05
Nd144 | 2.10E+15
Pm147 | 2.62E+00
Sm147 | 1.07E+11
Sm148 | 8.00E+15
Sm149 | 9.99E+15 §
Sm151 | 9.00E+01
Eu152 | 1.36E+01 |
Eu154 | 8.60E+00 |
Eu155 | 4.96E+00 |
Gd152 | 1.08E+14 |
Ho166M | 1.20E+03 |
™m171 | 1.926400 |
Lu176 | 3.00E+10
HF182 | 9.00E+06
Re187 | 5.00E+10
0s194 | 6.00E+00
Ir92M | 2.41E+02
Pt193 | 5.00E402 5.29E-09
Pb204 | 1.40E+17
Pb205 | 3.00E+07 1458301
Bi208 | 3.68E+05 6.83E-04
Ri210M | 3.00€+06 5.1B8E-04

— 51 —



JNC TN8400 99 — 085

&R C — 4  INFLEMEGH O GHEE RO R THE

) S OBITRE=74 Y RABR/VHMERE=1.0/264.5
) FLEREA S BAR, BAR,SRETORMBITIERLE.

M £ PR iR HSHiER ik o
a0 | PdEs | BOE E{kk FRbEE | BTE" Bk HEEET
AR (] [Bq/MTU] [%] [Ba/%] [Bqg/MTU] [%] [Bg/%] {Bq/#]
H 3 |1.24E+01 ] 9.76E+12 0.0 0.00E+00 | 1.20E+07 | 0.378 | 3.62E+04 | 3.62E+04
Be10 | 1.60E+06 | 7.27E+04 | 100.0 | 5.82E+04 | 7.42E+03 | 0.378 | 2.25E+01 | 5.82E+04
C 14 | 5.73E+03 | 2.22€+10 0.0 3.97E+10 | 0.378 [1.20E+08| 1.20E+08
Si32 {6.50E+02 | 7.70E+02 | 100.0 | 6.16E+02 } 6.12E+03 | 0.378 | 1.85E+01 | 6.34E+02
€136 | 3.01E+05 | 4.38E+08 0.0 1.51E+04 | 0.378 1 4.57E+01
Ar39 | 2.69E+02 | 2.65E+06 0.0 2.77E-01 | 0.378 8.37E-04
Ar42 {3.30E+01 | 1.40E-02 0.0 3.99E-05 | 0.378 |1 21Ei0%:| 1.21E-07
K 40 {1.28E+09 | 1.66E+02 | 100.0 | 1.33E+02 | 1.02E-13 | 0.378 | 3.09E-16 | 1.33E+02
Ca4l | 8.10E+04 | 6.986+06 | 100.0 | 5.58E+06 0.378 5.58E+06
V 50 | 4.00E+16| 4.08E-05 | 100.0 | 3.26E-05 | 3.30E-04 | 0.378 3.36E-05
Fe 55 | 2.60E+00 | 3.83E+11 | 100.0 | 3.06E+11 | 2.55E+14 | 0.378 |7 | 1.08E+12
Co&0 | 5.27E+00 | 6.59€+12 | 100.0 | 5.27E+12 | 4.99E+14 | 0.378 | 1.51E+12 | 6.79E+12
Ni59 | 8.00E+04 | 3.75E+08 | 100.0 | 3.00E+08 | 1.54E+11 | 0.378 [ 4.66E408 | 7.66E+08
Ni 63 {9.20E+01 | 6.36E+10 | 100.0 | 5.09E+10 [ 2.61E+13 | 0.378 | 7:B8Ewt 1.30E+11
Se 79 | 6.50E+04 | 5.56E-19 | 100.0 | 4.45E-19 0.378 4.45E-19
Sr90 [ 2.918+01 ] 3.32E+00 | 100.0 | 2.66E+00 | 1.29e+08 | 0.378 3.89E+05
Zzr93 | 1.536+06 | 3.596+02 | 100.0 | 2.87e+02 | 1.26e+10 | 0.378 3.81E+07
Nb 93M] 1.36E+01 | 2.37E+01 | 100.0 | 1.90E+01 | 8.596+08 | 0.378 2.60E+06
Nb94 | 2.036+04 | 3.62E+04 | 100.0 | 2.89E+0D4 | 6.09E+10 | 0.378 1 1.84E+08
Mo 93 | 3.50E+03| 2.82E+07 | 100.0 | 2.26E+07 | 1.08E+09 | 0.378 | 2.28E+06 | 2.58E+07
Tc 98 | 4.20e+06 | 2.71E+00 | 100.0 | 2.166+00 | 1.04E+02 | 0.378 | 3.14E-01 | 2.48E+00
Tc99 | 2.13E+05 | 6.85E+06 | 100.0 | 5.48E+06 | 2.64E+08 | 0.378 | 7.97E+05 | 6.28E+06
Rul06 | 1.01E+00 | 1.42E-03 | 100.0 | 1.14E-03 | 4.99E-02 | 0.378 | 1.51E-04 | 1.29E-03
Rh102 | 2.90E+00] 2.17E+00 | 100.0 | 1.74E+00 | 8.346+01 | 0.378 | 2.52€-01 | 1.99E+00
Pd107 | 6.50E+06} 6.14E-01 | 100.0 | 4.916-01 | 1.14E-05 | 0.378 | 3.44E-08 | 4.91E-01
Agt08M 1.27E+02 | 5.11E+08 | 100.0 | 4.09E+08 | 8.21E+03 [ 0.378 | 2.48E+01 | 4.09E+08
Cd109 | 1.27E+00 ! 5.50E+10 | 100.0 | 4.40E+10 | 1.26E+08 | 0.378 | 3.81E+05 | 4.40E+10
In115 | 5.00E+14| 3.11E-03 | 100.0 | 2.48E-03 | 3.13E-06 | 0.378 2.48E-03
Sn121M 5.00E+01 | 2.77E+07 | 100.0 | 2.22E+07 | 2.61E+10 | 0.378 1.01E+08
$b125{ 2.776+00 | 7.94E+10 | 100.0 | 6.356+10 | 7.46E+13 | 0.378 2.89E+11
Te123| 1.00E+13| 2.856-05 | 100.0 | 2.288-05 | 2.68E-02 | 0.378 1.04E-04
1129 | 1.57E+07 | 2.61F-06 0.0 2.45E-03 | 0.378 7.42E-06
Cs134 | 2.06E+00 | 1.62€-07 | 100.0 | 1.30E-07 | 1.53E-04 | 0.378 5.91E-07
Cs135[ 2.30E+06 | 8.10E-24 | 100.0 | 6.48E-24 | 7.62E-21 | 0.378 2.95E-23
Ba133| 1.07E+01] 3.768-27 [ 100.0 | 3.01€E-21 | 3.53E-18 | 0.378 1.37E-20
Nd144| 2.10E+15| 3.71E-30 | 100.0 | 2.97E-30 0.378 2.97E-30
Pm147| 2.62E+00 | 1.4BE-07 | 100.0 | 1.18E-07 0.378 1.18E-07
Sm147| 1.07E+11} 8.85E-19 | 100.0 | 7.08E-19 0.378 7.08E-19
Sm148] 8.00F+15| 3.56E-18 | 100.0 | 2.84E-18 0.378 2.84E-18
sm149] 9.99e+15] 1.62E-14 | 100.0 | 1.29E-14 0.378 1.29E-14
Sm151| 9.008+01 | 3.68E+01 | 100.0 | 2.94E+01 0.378 2.94E+01
Fu152 ] 1.36E+01 | 1.44E+04 | 100.0 | 1.15E+04 0.378 1.15E+04
Eul154 ] 8.60E+00 | 2.066+09 | 100.0 | 1.65E+09 0.378 1.65E+09
Ful55 | 4.96E+00 | 1.20E+09 | 100.0 | 9.61F+08 0.378 9.61E+08
Gd152 | 1.08E+14] 2.64E-03 | 100.0 | 2.11E-03 0.378 2.11E-03
[Ho166M 1.20E+03 | 2.05E4+05 | 100.0 | 1.64E+05 0.378 1.64E+05
Tmi171] 1.92E+00] 3.236+02 | 100.0 | 2.586+02 | 4.30E-05 | 0.378 | 1.30E-07 | 2.58E4+02
Lul76 | 3.00E+10| 1.52E-18 | 100.0 | 1.21E-18 | 1.21E+00 | 0.378 [ 3:67F:03 | 3.67E-03
HF182 | 9.00E+06 | 0.00E+00 | 100.0 1.50E+04 | 0.378 [ 4 84Ex( 4.54E+01
Re187 [ 5.00E+10 | 2.43E+02 { 100.0 | 1.94E+02 | 6.02E+02 | 0.378 | 1.82E+00 | 1.96FE+02
0s194 | 6.00E+00 [ 1.58E+00 | 100.0 | 1.26E+00 | 3.92E+00 | 0.378 | 1.186-02 | 1.28E+00
r192M| 2.41E+02 | 8.93E+01 | 100.0 | 7.14E+01 | 2.21E+02 | 0.378 | 6.70E-01 | 7.21E+01
Pt193 | 5.00E+02{ 6.686+02 | 100.0 | 5.35E+02 | 1.66E+03 | 0.378 | 5.01E+00 | 5.40E+02
Pb204 | 1.40E+17| 6.376-06 | 100.0 | 5.10E-06 0.378 5.10E-06
Pb205 | 3.00E+07 | 7.45E+01 | 100.0 | 5.96E+01 0.378 5.96E+01
Bi208 | 3.68E+05| 9.60E+02 | 100.0 | 7.68BE+02 0.378 7.68E+02
Bi210M| 3.00E+06 | 7.27E+02 | 100.0 | 5.81E+02 0.378 5.81E+02
: 3 REHRRO KRR










JNC TNB400 99 - 085

R D FHRED 545 ETOSENEAR O R &R 4R

TU®HIC

EHREREPREFEFrOR Y Sh, BOE - BibEETLs (B shad
TOHREIE, AORHOT T ARMEORAREIZEB LY 52570, LSBORiHR
HICEETRIET, £/, FREILSELE I COBHMEIC LT, ¥5AE{L
HHOT 7 F = FEBOERENELT L 2 ERRERBITL LS TWVD (153
B ZM), T7F = FEEDA v R MY OB, AT/ 7HBLURKNSY 7
R OMERITRIMCEE T RITT,

HHFERE ORI o050 $ TR (UT, L83 cofM) &, R
LFAE L TOWASE (LT, FLBE COREME), BLE»SELE Ton
HEM, BLUBRLBROEBHMOME LTELOND, 72750, INFL OFAET
BOMHTE, FLEZY CRENLENE0, L5 TOHBIELES TOg
HYH e ELROFHEHEOME LTE5EL0Nh5, 22Tk, INFL ORI
T, G icofiMr—wL L, BLAEE CORALM L EGONHMENE L2
RRATEAT, I ABLE—KD 72 ) ORBE L REEEOTEII OV TR,

Biror—2

INFL OBRABETHOMAHFTIE, BB T COSEPMIIRE 4 FEL2oTWVA,
72, EHCROEFEHMIL 30~50 ERFL XN TWVE, 207D, 05T O
¥ 54 L 34 FT-BL LABAE WS, BABE ORI EBEEOES
HMEOMETZEZT, TRIEFRT 7S —AZDWCEIT 1T 7,

HRD—1 AHNPEOSECET 28—

FRHrons | BrEITo | Bitikeo | v5 &Emne
TTOHIMHM | SHLE KPR [MTU/A]
=21 | R=R&—2 54 4 4 4 50 £ 0.8
r—2A 1A 144 40 4
r—Z 1B 24 4. 30 4F
F— 2 1C 344 20 £
-2 1D 54 4F 0%
bre—2 2 r—2R2A 34 4 44 304 0.8
4 —R 2B 144 20 4
&—22C 24 £E 10 4F
r—2R 2D 34 4E 0%

B, AT INEL B R RITY, BARE CORHEN & BbHk 0B
HUN DN REFEIALNER2 — 1 LR L TH 5,



JNC TN8400 99 — 085

BRAREER
(n -1
WAFCTOME 54 FE L LABEIIoWT, BAZLHEHEERT HEIL /2,

- RBEOHE

BRI COSHNBAYELBS 20T, FIH LEBEORHREOREEL
FHE D1 1R T. MAORERDOREBOFREIT, BLBEI TOWIYE
IEEET, TRTOF—AT—Ebhb, —F, BREE TCOHHMABIE
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POEAHME COHHMEIEVEEESHEERYORBAEVRI T 20, BE
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HE (b L IIELBROEEEME) OBBIIITEA ER S, FRE LS HLBE T T
DGR DOZEPRE W LGP > 72,









ft&RD—2 HSRAEG—FHY ORREDLE
(T—R1 : FEUHD 5405 % TORIRIS44E)

B : [W/F]
R=RT—R T—ATA T—-218B T—21C r—X1D T—ATE
BB T 4% 144 244 346 445 544
Bfe#orE | S0F 40%E 30% 204 1048 0%
Ram BB i it L RMEB LE” B i it L
EHERs | BEHEERM | 1.69E+00 | 4.50E-01 | 0.27 | 1.21E-01 | 0.07 ] 3.28E-02 | 0.02 | 9.086-03 | 0.01 | 2.71E-03 | 0.00
Z72F=K | 1.35E+02 | 1.40E+02 | 1.04 | 1.42E+02 | 1.05 | 1.40E+02 | 1.04 | 1.38E+02 | 1.02 | 1.35€+02 | 1.00
B RERY | 2.22E+03 | 8.40E+02 | 0.38 | 6.36E+02 | 0.29 | 4.97FE+02 | 0.22 | 3.91E+02 | 0.18 | 3.08E+02 | 0.14
&t 2.35E+03 | 9.80E+02 | 0.42 | 7.77E+02 | 0.33 | 6.37E+02 5.29E402 | 0.22 | 4.43E+02
SL53W | MEMEERM ) 2.71E-03 | 2.71E-03 | 1.00 | 2.71E-03 | 1.00 | 2.71E-03 2.71E-03 | 1.00 | 2.71E-03
7oF=F | 4.30E+01 | 8.10E+01 | 1.05E+02 1.20E+02 1.29E+02 1.35E+02 |
B BERY | 3.08E+02 | 3.08E+02 3.08E+02 3.08E+02 3.08E+02 3.08E+02
&t 3.51E+02 | 3.89E+02 | ] 4.13E+02 4] 4.28E+02 | 4.37E+02 | 4.43E+02

*) BB IIAR—A—RICHT B EEE [-]

G80 — 66 Q0P8N.I DN[



f1RD— 3 A5#1,000FB[UCH T HBIETOBSEDLE
(r—21 : FEp S0AETORRBSAE)

By - [Ba/7F]
R—=RT—R T—Z1A F—A1B T—21C —Z1D =2 1E
BUNEET 4% 145 244 344 444 S44
BELE DR SO0 404 305 204 105 O

Big AN FE] | MyiER MR e rlploa £ BtE R gy MiER =g BatiER £
Se-79 | 6.50E+04 | 1.64E+10 | 1.64E+10 | 1.00 | 1.64E+10 | 1.00 | 1.64E+10 | 1.00 | 1.64E+10 | 1.00 | 1.64E+10 | 1.00
Zr-93 | 1.53E+06 | 7.39E+10 | 7.39E+10 | 1.00 | 7.39E+10 | 1.00 | 7.39E+10 | 1.00 | 7.39E+10 | 1.00 } 7.39e+10 | 1.00
Nb-93m | 1.36E+0%1 | 7.02E+10 | 7.02E+10 | 1.00 | 7.02E+10 | 1.00 | 7.02E+10 | 1.00 | 7.02E+10 | 1.00 } 7.02E+10 | 1.00
Nb-84 | 2.03E+04 | 1.83E+08 | 1.83E+08 | 1.00 | 1.83E+08 | 1.00 | 1.83E+08 | 1.00 | 1.83E+08 | 1.00 | 1.83E+08 | 1.00
Tc-99 | 2.13E+05 | 5.14E+11 | 5.14E+11 1.00 | S5.14E+11 | 1.00 | 5.14E+11 | 1.00 | 5.14E+11 | 1.00 } 5.14E+11 | 1.00
Pd-107 | 6.50E+06 | 4.16E+03 | 4.16E+09 | 1.00 | 4.16E+09 | 1.00 | 4.16E+09 | 1.00 | 4.16E+09 | 1.00 ] 4.16E+09 | 1.00
Sn-126 | 1.00E+05 | 2.97E+10 | 2.97E+10 | 1.00 | 2.97E+10 | 1.00 | 2.97E+10 | 1.00 | 2.97E+10 | 1.00 { 2.97E+10 | 1.00
Cs-135 | 2.30E+06 | 1.83E+10 | 1.83E+10 | 1.06 | 1.83E+10 | 1.00 | 1.83E+10 | 1.00 | 1.83E+10 | 1.00 | 1.83E+10 | 1.00
Sm-151 | 9.00E+01 | 4.71E+09 | 4.71E+09 | 1.00 | 4.71E+09 | 1.00 } 4.71E+09 | 1.00 | 4.71E+09 | 1.00 | 4.71E+09 | 1.00
Pb-210 | 2.23E+01 | 2.07E+06 | 3.56E+06 5.18E+06 6.91E+06 -] 8.74E+06 1.07E+07
Ra-226 | 1.60E+03 | 2.16E+06 | 3.70E+06 5.36E+06 7.13E+06 9.01E+06 1.10E+07
Ac-227 | 2.1BE+01 | B.98E+05 | 1.03E+06 1.16E+06 1.29E+06 1.42E+06 1.55E+06
Th-229 | 7.34E+03 | 4.52E+06 | 5.23E+06 5.62E+06 5.84E+06 5.93E+06 5.96E+06
Th-230 | 7.70E+04 | 9.23E+06 | 1.33E+07 1.78E+07 2.27E+07 2.79E+07 3.33E+07
Th-232 | 1.41E+10 | 6.13E+00 | 1.16E+01 1.71E+01 2.27E+01 2.82E+01 3.38E+01
Pa-231 | 3.28E+04 | 8.99E+05 | 1.03E+06 1.16E+06 1.29E+06 1.42E+06 1.55E+06
U-233 | 1.59E+05 | 9.75E+07 | 1.18E+08 1.31E+08 1.38E+08 1.42E+08 1.44E+08
U-234 | 2.45E+05 | B8.14E+08 | 7.89E+08 7.71E+08 7.54E+08 7.38E+08 7.22E+08
U-235 | 7.04E+08 | 2.74E+06 | 2.74E+06 2.74E+06 2.74E+06 2.74E+06 2.73E+06
U-236 | 2.34E+07 | 5.94E+07 | 5.66E+07 5.47E+07 5.35E+07 5.26E+07 5.20E+07
U-238 | 4.47E+09 | 3.89E+07 | 3.89E+07 3.89E+07 3.89E+07 3.89E+07 3.89E+07
Np-237 | 2.14E+06 | 2.31E+10 | 3.06E+10 3.52E+10 3.80E+10 3.98E+10 4.09E+10
Pu-238 | 8.77E+01 | 9.79E+09 | 9.78E+09 9.77E+09 9.76E+09 9.75E+09 9.74E+09
Pu-239 | 2.41E+04 | B8.79E+10 | 8.75E+10 8.71E+10 8.68E+10 8.65E+10 8.62E+10
Pu-240 | 6.54E+03 | 3.59E+11 | 2.75E+11 2.17E+11 1.78E+11 1.51E+11 1.33E+11
Pu-241 | 1.44E+01 | 1.13E+10 | 1.13E410 | 1.00 | 1.13E+10 1.13E+10 . 1.13E+10 | 1.00 | 1.13E+10
Pu-242 | 3.87E+05 | 3.82E+08 | 3.80E+08 3.78E+08 3.76E+08 | 0.99 | 3.75E+08 | 0.98 | 3.73E+08
Am-241 | 4.32E+02 | 5.75E+12 ] 1.43E+13 1.96E+13 2.30E+13 [14.007] 2.51E413 [:14.37 ] 2.64E+13
Am242m| 1.52E+02 | 5.04E+09 | 5.04E+09 . 5.04E+09 . 5.04E+09 . 5.04E+09 5.04E+09
Am-243 | 7.38E+03 | 7.18E+11 | 7.18E+11 | 1.00 | 7.18E+11 1.00 | 7.18E+11 | 1.00 | 7.18E+11 . 7.18E+11 .
Cm-245 | 8.50E+03 | 1.13E+10 | 1.13E+10 | 1.00 | 1.13E+10 | 1.00 | 1.13E+10 | 1.00 | 1.13E+10 | 1.00 | 1.13E+10 | 1.00
Cm-246 | 4.73E+03 | 2.32E+09 | 2.32E+09 | 1.00 | 2.32E+09 | 1.00 | 2.32E+09 | 1.00 | 2.32E+09 | 1.00 } 2.32E+09 | 1.00

*) T BAR—RT—RICHT SR [-]

G80 — 66 00F8NL ONI



ffRD—4 HIREHLG—FHIZUDRIE
(r—22 : fFERM D SRS ETORIR34E)

BSRT : [W/3]
N—=RT—2A J—AR2A Jg—A28B T—R2C r—2 1 CORELE
BUEET 45 44 14% 2ASE 345
B{LEOIE 504 30F 205 104 O%F
FeEB FEE FEE REE = i RME D
BE{brs | B b&ER | 1.69E+00 | 1.69E+00 4.50E-01 1.21E-01 0.07 3.28E-02 0.02
T7OF—_E 1.35E+02 | 1.35E+02 1.40E+02 1.42E+02 1.05 1.40E+02 1.04
BaoErth | 2.22E+03 | 2.22E+03 8.40E+02 6.36E+02 0.29 4.97E+02 0.22
&%t 2.35E+03 | 2.35E+03 9.80E+02 7.77E+02 0.33 6.37E+02 0.27
MoeE | SRS | 2.71E-03 | 3.28E-02 3.28E-02 3.28E-02 3.28E-02 12.11
FTOFZER 4.30E+01 | 6.12E+01 1.00E+Q2 1.25E+02 1.40E+02
BafEpi | 3.086E+02 | 4.97E+02 4.97E+02 4.97E+02 4 97E+02
&t 3.51E+02 | 5.58E+02 | | 5.97E402 6.22E+02 6.37E+02

*) R [dR— R —RICHHT B EEE [-]

G80 — 86 00¥BN.L ONI



JNC TNB400 99 — 085

$%RD—5 MA5N%1,000FREICHITERIEEOMHAED LEE
(r—2R2 : FEH SRS ETOHR345)

HAfT : [Bg/ 7]
R R — R r—2R2A 44— 2B F—22C
BIEET 45 45 144 245
Btk ORE 505 30% 205 105
WEE ) FEM [ i gL HETHER g MR HEEER e
Se-79 | 6.50E+04 | 1.64E+10 | 1.64E+10 | 1.00 | 1.64E+10 1.64E+10 | 1.00
Zr-93 | 1.538+06 | 7.39E+10 | 7.39E+10 | 1.00 | 7.39E+10 - 7.39E+10 | 1.00
Nb-93m | 1.36E+01 | 7.02E+10 | 7.02E+10 | 1.00 | 7.02E+10 7.02E+10 | 1.00
Nb-94 | 2.03E+04 | 1.83E+08 | 1.83E+08 | 1.00 | 1.83E+08 1.83E+08 | 1.00
Tc-99 | 2.13E+05 | 5.14E+11 | 5.14E+11 | 1.00 | 5.14E+11 5.14E+11 { 1.00
Pd-107 | 6.50E+06 | 4.16E+09 | 4.16E+09 | 1.00 | 4.16E+09 4.16E+09 { 1.00
Sn-126 | 1.00E+05 | 2.97E+10 | 2.97E+10 | 1.00 | 2.97E+10 2.97E+10 | 1.00
Cs-135 | 2.30E+06 | 1.83E+10 | 1.83E+10 | 1.00 | 1.83E+10 1.836+10 | 1.00
Sm-151] 9.00E+01 | 4.71E+09 | 5.49E+09 | 1.17 | 5.49E+09 5.49E+09 [ 1.17
Pb-210 | 2.23E+01 | 2.07E+06 | 2.01E+06 | 0.97 | 3.48E+06 5.08E+06 |:
Ra-226 | 1.60E+03 | 2.16E+06 | 2.10E+06 | 0.97 | 3.61E+06 5.25E+06 |
Ac-227 | 2.18E+01 | 8.98E+05 | 8.97E+05 | 1.00 | 1.03E+06 1.16E+06
Th-229 | 7.34E+03 | 4.52E+06 | 4.35E+06 | 0.96 | 5.02E+06 5.39E+06
Th-230 | 7.70E+04 | 9.23E+06 | 9.09E+06 | 0.98 | 1.32E+07 | 1.77E+07 |
Th-232 | 1.41E+10 | 6.13E+00 | 6.07E+00 | 0.99 | 1.16E+01 A 1.71E+01
Pa-231 | 3.28E+04 | 8.99E+05 | 8.99E+05 | 1.00 | 1.036+06 | 1.14 | 1.16E+06
U-233 | 1.59E+05 | 9.75E+07 |} 9.55E+07 | 0.98 { 1.16E+08 | 1.19 | 1.28E+08 | 1.31
U-234 | 2.45E+05 | 8.14E+08 | 8.13E+08 | 1.00 | 7.89E+08 | 0.97 | 7.71E+08 | 0.85
U-235 | 7.04E+08 | 2.74E+06 | 2.74E+06 | 1.00 | 2.74E+06 | 1.00 | 2.73E+06 | 1.00
U-236 | 2.34E+07 | 5.94E+07 | 5.92E+07 | 1.00 { 5.64E+07 { 0.95 | 5.46E+07 | 0.92
U-238 | 4.47E+09 | 3.89E+07 | 3.89E+07 | 1.00 | 3.89E+07 | 1.00 | 3.89E+07
Np-237-{ 2.14E+06 | 2.31E+10 | 2.31E+10 | 1.00 | 3.05E+10 | 1.32 | 3.51E+10 [ 1,52
Pu-238 { 8.77E+01 | 9.79E+09 | 1.07E+10 | 1.09 | 1.07E+10 | 1.09 | 1.07E+10 | 1.09
Pu-239 | 2.41E+04 | 8.79E+10 | 8.76E+10 | 1.00 | 8.71E+10 | 0.99 | 8.68E+10 | 0.99
Pu-240 | 6.54E+03 | 3.59E+11 | 3.60E+11 | 1.00 | 2.75E+11 |} 0.77 | 2.18E+11 | 0.61
Pu-241 | 1.44E+01 | 1.13E+10 | 1.14E+10 | 1.00 | 1.14E+10 | 1.00 | 1.14E+10 | 1.00
Pu-242 | 3.87E+05 | 3.82E+08 | 3.82E+08 | 1.00 | 3.80E+08 | 1.00 | 3.78E+08 | 0.99
Am-241| 4.32E+02 | 5.75E+12 | 5.94E+12 | 1.03 | 1.47E+13 56 2.03E+13 |/3.58
Amz242m} 1.52E+02 | 5.04E+09 | 5.52E+09 | 1.10 | 5.52E+09 | 1.10 | 5.52E+09
Am-243 | 7.386+03 | 7.18E+11 | 7.20E+11 | 1.00 | 7.20E+11 1.00 | 7.20E+11 | 1.00
Cm-245| 8.50E+03 | 1.13E+10 | 1.13E+10 | 1.00 | 1.13E+10 | 1.00 | 1.138+10 | 1.00
Cm-246 | 4.73E+03 | 2.32E+09 | 2.33E+09 | 1.00 | 2.33E+09 | 1.00 | 2.33E+09 | 1.00

*) ‘P IR—-Z45—R (2T BLEE [-]
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ffRE-1 BEORBER
- MLY% 1,000 LIEDBATSHEE RV TRESRT
- IKRODBERESIDE
UNFL COGEMA BNFL TVF
g R [F] IREL [-] REELE [-] REELE [-] RELE[-)
Se-79 | 6.50E+04 | 2.52E-01 3.15E-01 4.715E-01 2.00E-01
Zr-93 | 1.53E+06 | 2.27E-01 2.87E-01 3.75E-01 1.87E-01
Nb-93m | 1.36E+01 | 4.80E-02 6.05E-02 791E-02 | 3.95E-02
Nb-94 | 2.03(+04 | 1.61E-03 2.02E-03 - -
Tc-99 | 2.13E+05 | 1.05E+00 | 1.37E+00 | 1.80E+00 | 8.76E-01
Pd-107 | 6.50E+06 - 1.05E-03 1.45E-03 B
Sn-126 | 1.00E+05 | 9.15E-01 1.13E+00 | 1.52E+00 | 6.39E-01
Sb-126 | 3.39E02 | 6.41E-02 7.88E-02 1.06€-01 4.48E-02
Sb-126m|{ 3.61E-05 | 3.66E-03 | 4.50E-03 6.07E-03 2.56E-03
Cs-135 | 2.30E+06 | 2.26E-01 2.73E-01 3.78E-01 1.66E-01
Sm-151 | 9.00E+01 | 2.90E-03 3.49E-03 | 4.48F-03 2.43E-03
Pb-209 | 3.77e-04 | 6.26E-03 6.44E-03 9.84E-03 2.91E-03
Pb-210 | 2.23E+01 | 4.36E+00 | 4.30E+00 | 7.66E+00 | 6.22E+00
Bi-210 | 1.37E-02 | 5.08E-03 5.02E-03 8.93E-03 7.25E-03
Bi-213 | 8.68£-05 | 2.08E-02 2.15E-02 3.28E-02 9.70E-03
Po-210 | 3.79E-01 | 1.53+00 | 1.51E+00 | 2.68E+00 | 2.18E+00
Ra-223 | 3.13E-02 | 1.17E-02 1.15E-02 1.96E-02 1.04E-02
Ra-225 | 4.05E-02 | 1.25E+01 | 1.298+01 | 1.976+01 | 5.82E+00
Ra-226 | 1.60E+03 | 1.02E400 | 1.00E+00 | 1.796+00 | 1.45E+00
Ac-225 | 2.74E-02 | 3.13E+00 | 3.22E+00 | 4.92E+00 | 1.46E+00
Ac-227 | 2.18E+01 | 2.72E-01 2.68E-01 4.56E-01 2.44E-01
Th-227 | 5.12E-02 - - 1.35E-03 -
Th-229 | 7.34E+03 | 1.25E402 | 1.296402 | 1.97E+02 | 5.82E+01
Th-230 | 7.70E+04 | 4.33E-01 4.27E-01 7.61E-01 6.17E-01
Th-232 | 1.41E+10 | 1.62E-03 1.236-03 | 2.16E-03 1.03E-03
Th-234 | 6.60E-02 - - - 1.44E-03
Pa-231 | 3.28E+04 | 2.04E-01 2.01E-01 3.42E-01 1.83E-01
Pa-233 | 7.39E-02 | 1.49E-01 1.54E-01 2.35E-01 6.95E-02
U-233 | 1.59E405 | 1.21E+01 | 1.25E+01 | 1.91E+01 | 5.64E+00
U-234 | 2.45E+05 | 5.03E-01 5.00E-01 8.95E-01 7.14E-01
U-235 | 7.04E+08 | 4.08E-03 | 4.02E-03 6.84E-03 3.66E-03
U-236 | 2.34E407 | 4.90E-02 3.73E-02 | 6.53E-02 3.13E-02
U-238 | 4.47E+09 | 1.20E-02 7.43E-03 | 7.58E-03 2.17E-02
Np-237 | 2.14E+06 | 1.49E+02 | 1.54E+02 | 2.35E+02 | 6.95E+01
Np-239 | 6.45E-03 | 4.42E+00 | 4.14E+00 | 6.12E+00 | 1.19E+00
Pu-238 | B.77E+01 | 6.03E+071 | 7.22E+01 | 1.09E+02 | 3.06E+01
Pu-239 | 2.41E+04 | 1.12E+03 | 1.24E403 | 2.33E403 | 5.49E+02
Pu-240 | 6.54E+03 | 2.21E+03 | 1.97E+03 | 3.77E+03 | 7.35E+02
Pu-241 | 1.446+01 | 1.396400 | 6.41E-01 1.02E+00 | 1.02E-01
Pu-242 | 3.87E+05 | 2.44E+00 | 3.50E+00 | 8.96E+00 | 1.35E+00
Am-241 | 4.32F+02 | 3.54E+04 | 3.99E+04 | 8.12E+04 | 6.97E+03
Am242m| 1.52E+02 | 3.10E+01 | 3.73E+01 | 5.58E+01 | 1.47E+01
Am-242 | 1.83E-03 | 1.03E-02 1.24E-02 1.85E-02 | 4.89E-03
Am-243 | 7.38E+03 | 4.42E+03 | 4.14E+03 | 6.12E+03 | 1.19E+03
Cm-242 | 4.47E-07 6.38E-01 7.67E-01 1.15E400 | 3.03E-01
Cm-245 | 8.50F+03 | 6.96E+01 | 3.20E+01 | 5.086+01 | 5.11E+00
Cm-246 | 4.73E+03 | 1.43E+01 | 5.62E+00 | 9.37E+00 | 6.23E-01
“IEREELEDS10C LIT
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ft#& E-3 FHEMREE

Wb A ¥/ |Sm-151, Cs-135, Sn-126, Pd-107, Tc-99, Nb-94,
MY [Zr-93—Nb-93m, Se-79

4N &%) [Pu-240—U-236—Th-232

AN+1 A5 |Cm-245—Pu-241—Am-241—Np-237—U-233—Th-229

AN+2 RF  [Cm-246—Pu-242—U-238—U-234—Th-230—Ra-226—Pb-210
Am-242m—Py-238 —I\V

4AN+3 3% |Am-243—Pu-239—U-235->Pa-231—Ac-227
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TN1410 91-009.
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