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The environmental and economic impact of radioactive waste (radwaste) generated from 

fusion power reactors using five types of s tructural materials and a light water reactor 

(LWR) have been evaluated and compared. At first, the amount and the radioactive level of 

the radwaste generated in five fusion reactors ware evaluated by an activation calculation 

code. Next, a possible radwaste disposal scenario applicable to fusion radwaste in Japan is 

considered and the disposal cost evaluated under certain assumptions. The exposure doses 

are evaluated for the skyshine of gamma-rays during the disposal operation, groundwater 

migration scenario during the institutional control period of 300 years and future site use 

scenario after the institutional period. The radwaste generated from a typical LWR was 

estimated based on a literature survey and the disposal cost was evaluated using the same 

assumptions as for the fusion reactors. It is found tha t the relative cost of disposal is 

strongly dependent on the cost for interim storage of medium level waste of fusion reactors 

and the cost of high level waste for the LWR. 
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t f ; K A^^'U 7{C|̂ -r£±fe4>&tf t f ^ f c i ^ i / S i C f c l ^ S l i ^ iF-fffi^r^^ 
X.tz0 %\%^-Vlt, AI^'J 7fr^©M2i8U::o^TI2GSRWN ^ i ^ ' i J 7 C f e l ^ l 
®#fffc«fctf£fcH^©#tf<f¥fiKK:o^-niSIATER£teffl L/i0 M i& £ (2 &L M IS * 
^*^1000m©ffi*|tC*5 t L/io ffi K^J^^tl{:o^T©i?fffi|±m^Fig. 7(l7^-ro 
1 7J¥£TI2&{2" < $ f i i LT©^S(iII^-C^ < . mi < M ^ t A i U £ lOTĵ ifi < 
\&yoimmtfo, *i"<7i<mmv!}(Dmfriz-o^xi>, ja £/<,£*©«£■ K &#< ma r£u* 
i^mmmizit^x i~3 ffiy2±.i&<uz>ztfimmztitzo L ^ U gasteu^H&n 
^ i LTE#3ftS 129 I otf tTlis ^ hHfiJffl->^ 'J t f f l f F i c f c ^ t a i W f l 
#P«7&#Jl00^RgiiUX?&*!MSl»£ 1 tirfIKje*.fc«<!:ttS :: <t feffiSSftfco $ 
fiKS*j@K.Sffi-CJi/j:c^. ISU^OHi^ + K ^ f t * 129 I ©»«©16«fl:l::«fc -̂  
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*T*->■J-'-'* (iOOOm,WI + #F&*&) 
1—i—i i i i 111 1 — i — i i i i u | 1—i—i—i—i 111 

HVVir©>JX?K«3 

103 10" 10s 106 

&#&&&Bf| ia (year) 

Fig.7 ft y<)imm®i%i&mi!kftn<D-f&mmT<D®Ami < & » 

6. tkttnmmyimftommnmm 

&M&MtiF. s^sjipo^-rft©*^^*). jt<Dm&frt>mw*'ee>m*K&mizts 
(M f f i £3 ­ f r ) . 7 ' 7 > ^ ^ h£& . » ; * J * F © J » { * K R 3 £ U 5»S©#»£­»;*j*p:fe«fc 

­ r ­S^r^Tft i^­r*»­&©»««:«f tLfco J*{*g&*'ft©SfiJffl. ^ii7t:*©W»!iffJffl^ 
a. nM<7)^mmm^^^itm^<7)mm^(Dm^i)^m^^?^mx^^i}<, nmmmm^ 

ttlttt£ii&©&#K1*5»ffl<!:LTJ;U te#«©®t2^K^/AEgi$/j:ftffi/c tf 
"Ctt<. ttlf <©JK«('J^^)fcta#<i:LT»ff l i rJn#­r5^S*

<
*5o I C R P I i . i 

{C^*tiW(llffl<i:LT©!aW<i:fflA<i:LT©!a#)<!:^ttWni:»ffl«­^J|tLfctt*ffl«­«l 

U L T I M O ^ © % X . £ & £ X . T . s***K«fcSfcW<fcte#ttiS!3©»ffl©*ft*'ftic 

*&?amomxmztiztfofci, iAoa#ii*iiL^*^/;o s^^iaxit, mi 
<Sma£10000^?fT*»$]»K *©H©«tf<3IBJrt<5000AT­3£T*>5<!:Lfco £fc. 
tfteJC^W^R/man­Sv^ffiWco *a#JfciS!^©*fflti\ A * j"fr#©i£ l / "Oktt l t t t& XIII 
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£ # % K U z^izmftmiztoVzmmfoftmm^&^^tzLx&fcLtz, \&yoimm 
m. ^isoim^k®, fa\/*)\'&fkm<b*iri?n\zi$?z!&ft&mw.%\z&r>xn%L 
tz0 ^yKjimm^^^^^mL^^m^iz^^xm^mBim(Dm^^^n-Ltzm^^ 
Table 4iZ^to m%%WlZ£Z&W\tm&mi&mfrK%Z &<D&&bX£^U.&&%ifr 
ftt>titit\ l0075km9bttF l*^fcD-C300~400W73?i£-C*!K JfeI9:M&g©S%J£J 

Table 4 + l/^;W£3l&l£ + 831? ̂  Lttl^^O&l-rteJ&il^ 

: % ^ ^ a (m3) 
& f T ^r - X 

ISU^U ff u ^ u i / 's/ l / 

*&#£/fic&tei8:BH$Si; C S ' / J W ; 

ISU^U ffJ U^\ ;U itj u ^ \ ; u 

^ 

P 

S S T R 6030 1300 7240 2600 

S S T R 316 4360 

S S T R 2 5520 

D R E A M 920 

2970 5230 5940 

2760 

9240 

6620 

1100 

9900 D R E A M * 

mft&P 9750 

260 11880 

5520 

18480 

520 

1600 180 11700 3200 61200 

7. £ tib 

&f&fi®hpx®.mwmtztn:\t^ smmvffi&ttiz^^xmjjpcDM&iztf ^ )&%\ 

f :o^Tt& t r tU ±t LT&T©*£l&a<#£ftfco 
US S TR, S S TR-316fci:tf S S TR 2 ®$§£Kte2O~4OX©0fe*$j£ t V^)im 

2)DRE AMTtt90%fi£©l&i£4&£+l/'<;l'J|g3l'Bl(i: L t M U i l t t l i J ' i ^ i l ' K 
D R K AM*©Ji^Ktel ic^££T©J^»(97.4%;£i£U^;UJM%l<h L T K ^ T 
£ 3 o 

3;i£u^uj»^£mtt!jilt£U ^u^u^^^s^?-£J§£Ki*. î -fft© 
y A <) * iz® LT b-nsL&fcomi <t&Mitv xv mmnAizst^x+ftiz'g^mo) 

£> o 
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1. £JLfr£ 

n*<D&m&W]tiF{iJz*ji¥-m£yxf-i*£ bxtitnx^ztzvxte<, m%%± 

•«#S^<!:Jfc^T#14te<£^#3S£aMrL&4>fc< te^' £mt>tiTi,^zmM&W>j] 
ipizt5^T£.i&*znttnfemfaizr>^Tit. mmts&vm.£mm*z££t>\z, -&©£ 
±ti%mjf&tmmmft(Dx%iiz'D^x, ttzmmvwmmtzvxtK, mm^mmiz 
&^x£&?zfimtejtm®&mqm(DijM£k^&tzmmtiiiz'D^x$>, ®mi?mtiF 

• o 

D«i»£»;f i*pK:fctt5»ltf l : ;a©ff 
■^imww^ipoJie^fc^Tig^-rssi i fe tc-g- tf t -s&it t tKa&^a^i^a-r 

s / ; * ^ . m&miznx^z&m£MtiF<n>&±i$iiYiktt<D7 ^itmmu 5*t^© 
« i J g « i r o ^ T a i t ^ a t f » * i i t t L f c o a i t< ta©i r» tc ( i , gt#©tt^=i-K© 
+ *M^*^I't(=ftiiS^=i- F'fciri '7^7'7 U £ LX, *&?<D£%t5.m£nmT £ 
SF I SPACT-3 n fcJ ; t> 'EAF-3 2) £<£ffl L/cQ 

^fifFii • &Mii<ft&nx^z'&fr&Fizmm*zfttt&mnw<Dmmfafri'i-
v*£m&L, mfr'<k(D&m®ftiz-o^xJ?-ffist9i-£^mitz0 

F I S P A C T - 3 © ! F ^ I ^ ^ i Lfc&MttaKH-f 3 x - * ©gflfj£m^ 
ttzr-jry 7 A Jimm^ay-'y AfcftjjgU &MttJH^tl©t :S • *4#->^ 'J *© 
Sfilli<:o£^£ JfcitT x - * K - x £ M LfcG 

4;ffiMttJSIII!te©S^^S©^ft ; 
«cMttJgii'BiE#©^& • s m ^ i s ^ • & t t u &m&mtiF(Dmfrizw^x%$L 

?zi&tt&mmvd<DUfti]&$:U%itzo ttz, ^ o i ^ s c a . t , mftz&m 
t?zmm®>R£»%.itz0 

$)&&&.&&&iz&aa&izmQnm ■, 
fey<7imm®£&&mmitzm&®m&mw£&£ttizmffi?ztz&izmfrMWi 

©^x;Mfc£m^ £!T©3iof t i f< - > t v t * i f « t 5 : i i : j : o T , mm%m 
&mm Ltz0 

• mm^yi- v*(&ftm&frt>(Dxti'( -> w y\z^h^umt <) 
• ifeT7K­> ;MJ Trd&TYJtKJ: o T 4 S ^ t t | ! f t L f c g i S © i ! S A • MCcfcSf*] 

• I M h s * j ^ ' > t u * ( ^s» j r i a&7&©to# f f i t a©MJ f f lK j : oT ­ )K£& + 
{Cft{ii$ftfceES©"»A • ««HC«fc­5rta5tt(i:< fcitfttSBtttf < ) 

6)+u^­rt/&is&©4ffl#­>:>­y *©&!*<!:*©§¥« ; 
+ y<^mmv!}(&M£MtiFiz&m-fzmmv!)<Do t>> i s u ^ ^ i i ^ t i t a 

m<D&m*ftr>iz0 
i)®fr$LFizmm-rzi&tt&&3k®iz&znm ■. 

&ft^pizmmtzmtt&mm!®izffltzf:-y'zm& • M L I S U ^ K + U 
­< ;UfcJ :c> ' rSU^^^^ t )©^^ f : ^9^^^^^ fp f j i i i L^o 

- 1 -
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zjUzft^mte&frmpiz^^xmmtyomfrmRi&t&wu ^^H4©n*^t>©jt« 
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2. &M&WlJ3lP<Dm&tt<Dm#4t 

2. 1 $*Hr:»©frW&# 

2.1.1 Vc^W^ty'yyy- -y h^">t'Jt 

^ i l ! ^ l i ^ ^ © ^ ^ ^ ^ t t ^ ^ l ? f i l f i - r ^ ^ i 6 f r . ? I £ 1 £ i i * ^ « i ^ * p © « & f 8 : f H : : f c ^ T 
& i t £ f t T < ^ £ 5 i § i 9 © ^ « | & # ( T a b l e 2. l . D C o ^ T . W)7\iF<DM&lZ& o WiWsit 
a ^ t i - ^ L ^ o WLfttlkRcDzY'g-tZit&'r-xlZ'O^X, *f t*- ' f tFig. 2 - 1 - U C ^ - r - ^ T C 
ft&ZmfebtZo 5>r-X<Dot>. S S T R £ S S T R - 3 1 6 . 2 O 0 D R E A M | p C o i ^ 
TI2*rft*-'ft|p] b{*&£J8(^fco 

Table 2.1.1 S i l ! ^ i « l ^ * P © ^ ^ « l i t « £ 7*7 >^r y h£&->^MJ ; t 

^ f t ^ r - X 
g g T R 3 ) . 4) 

Reference (JAERI-H-91-081) 

S S TR-316 4 ) 

SSTR©±gl$i£*;t£SUS316K:fi& 

S S T R 2 " 

D R E A M " ' 7) 

SiC Blanket/He^ifl 

D R E AM* 

7*7>^r-y h t t , X f t - > ^ U * (X**-C©Ji«cJWP^; 

2 ^ : InboardS t fOutboa rd©*f t - e ' f t r co^TJP3 
20cm£T(Firs t wall-Back w a l l ) © ® ^ 

203" : *©ti&©£|i£ 

2 ^ : Inboard&tfOutboard©*ft'€ fftK:o(,i-CJP3 
30cm£T (First wall-Back wal l (2))©31# 

2 0 ^ : * © ^ © f l ^ 

2 ^ : CVD coated layer—Third breeding z o n e ^ T 
(7 0 7X' -?4 5 <l>^©S§*l^223~244cm)©£| i£ 

203" : *©tife©SI# 

ftDFirst mlUm 1 S)fS©«*«KOt>TW:Fig. 2. 1. lfc«U 

2 . 1 . 2 f f - | £ & # 

( D ^ t t ^ T W l ^ ' - X ^ h;b 

J S S TD L - 2 9 5 *&Tffimmffi&y 4 7 y ' J 8 ) ^ C 0 N D N S J 3 - K9 )T175i$ 
(V I T A M I N - J i * ; U ^ - I S « J S ) ^ « * « j L x ^ C M A C R O J n - K ' 0 ) t@ ££ 
i^^^#Ilf:AN I S NT^CV? nj£tt£ftj£Lfco -©v? D ^ » ^ ^ T , 

Fig. 2. i .nc^-r&0«r£©4 , l4^-x*; i ' * - ;* '<* h^£fmLYc0 tm&#t tRT 

a@$tJ£)£Table 2. 1. 2K^-To 

l ) t h } | [ 3 - K : AN I S N - J R 
2 ) f r g & # : P 3 S 8 . ¥ ^ ^ t t 
Z)*Vkl}-zt.*jl¥-®Mm : U M e V 

- 3 -
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(2)&^ta©n-nt 

mm&ti£>WtifoM£3t$.Ltz0 f r l T K f i ^ l ^ & Y ^ M f r l ^ W f & F I S P A CT 
3£i£fflL/c0 ± ^ t m & f t - £ ^ T K . ^ / cS l t^ f i f r# ( r^ f f lL /c^ i ! l !^^W©^Ya 
j£(Sait)£Table 2. 1. 3K^1"0 

l ) H - » 3 - K / 7 ' f / ' 7 l J : F I S P A C T - 3 / E A F 3 
2 ) t t t ^ 7 7 7 n : l.O Mf/ir,2 (4. 08x l0 1 4 n, cm2 sec) 

M f k r - ^ 7 ^ 7 ' 7 Uf^fiJEO/cifts ^ l ^ ( F i r s t w a l l ) © M d: L T 1. OMW m20 
7 5 y ? x^m^, zo&®m®iz^^xiiffi&ttm(ni&m&^&itznffi&®^ 
tz0 tztzb, 3Mr'<Dmm®%&m<D&iBbisjLU4mx<Dm&%&<Dftmizmbx 
it, mm<AW]tiF®m?%onffit bxm i mcFirst wai i ra . m.-^w^omz&n 

3)«6 i t * f *a : 1 ton 
4)Sfe»#P^ •• 2/20¥ (zfyyrv h£&yi-])*iz&r$<j 
5)&£pi$P«l : 10000^ 

(0, 1,7. 30days;0. 5. 1. 10,50, 100. 1000, lOOOOyearsCo^Ttf-^) 
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1239.97 jj^fr 
191r 17 Helium can 
1215. 17 rr^r-

1133.97 f^r 
,,™ nr, Helium can 
1123.97 — — . . _ 

Thermal insulator 
Back wall 

1 0 6 5
­ ° F T T A u- ^A 

Outboard shield 
985. 0 ~ . .. 
.„„ „ Front wall 
980.0 + + + 

Support structure 
943;0 Back.wall 

Permanent breeding zone 
919.5 ^ . .. 
~,„ n Front wall 
918.0 t t t 
908 fl Support structure 

Back wall 
906- 5 . . .. 
Q Second breeding zone 

Partition wall 
899.5 — ,.. ■, ■ 

Neutron multiplier 
890. 5 f̂  —; + • ■,, 
n„„ „ Partition wall 
890.0 =n—. . .. 
oon First breeding zone 
089. 0 7T. i , . 
888.0 - ^ t * 3 , 
870.0 Sprape-off layer 

p i Q c m a 
700. 0 p-la sura--center 
r-„n n Plasma 
530.0 , , . 
c l o . Scrape-off layer 
512.0 7T.—; „ 
510.5 First wall 
.... First breeding zone 
510-0 J;——... ... 

Partition wall 
_ ' _ Neutron multiplier 
500. 5 ■ ——. . . .. 
. Partition wall 

Second breeding zone 
Back wall 

492. 0 = . .. 
,„„ ,_ Front wall 
490. 5 

Permanent breeding zone 
Back wall 

462.0 = . .. 
,c, n Front wall 

Inboard shield 
397:0 ^ w f ! , t 
Q Thermal insulator 
307.8 f ^ 0C1 n Helium can . . ^ Solenoid coil & center post 0. 0 —-Tortrs--center 

Fig. 2.1.1(1) ^ t t ^ H - S t f c f c J & C l & T C ^ r A / ( S S T R , S S T R - 3 1 6 ) 
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97 ^ -
Helium can 

97 — " -~ SCM 
Helium can 
Thermal in su la to r 
Back wall (1) 
Outboard shield 
Front wall (1) 
Support structure 
Back wall (2) 
Permanent breeding zone 
Front wall (2) 
Support structure 
Back wall (2) 
Second breeding zone 
Partition wa11 (1) 
Neutron multiplier 
Partition wall (2) 
First breeding zone 

5 —— 
r_irst wall 
Scrape off layer 
Plasma 

0 -Plasma--center Plasma 
Scrape-off layer 
First wall 
First breeding zone 
Partition wall (1) 
Neutron multiplier 
Partition wall (2) 
Second breeding zone 
Back" wa 11 (2) 
Front wall (2) 
Permanent breeding zone 

o Back wall (2) 
Front wall (1) 
Inboard shield 
Back wa11 (1) 
Thermal insulator 

8 "scF 
Helium can 
Solenoid coil & center post 0 Tor trs--center 

Fig. 2. 1. 1(2) *&?ft$.<Dtztb<D 1 & 7 C ^ - r ; U ( S S T R 2 
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479.013 
476.533 
468.413 
463.016 
453.016 
253.016 
252.816 
244.016 
238.366 
233.466 
228.016 
226.516 
224.516 
223.216 
223.016 
180.0 

Air 
He can 
Super conducting magnet 
Thermal insulator 
Cryostat 
Shield 
CVD coated layer 
Hot shield 
Third breeding zone 
Second breeding zone 
First breeding zone 
Cooling channel 
Berylium block layer 
First wall 
CVD coated layer 
Scrape off layer 
Plasma 0. 0 Pi-asma--center-

Fig. 2. 1.1(3) *tt^tf-»©fcJ6©l ftx^f^U ( D R E A M ) 
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Table 2.1.2(1) S S T R 0 + tt^-ff JMC% W c t $ £ # © ^ M 

Material 

Plasma 

F i r s t wall 

F i r s t 
breeding 
zone 

P a r t i t i o n 
wall 

Neutron 
m u l t i p l i e r 

Second 
breeding 
zone 

Inboard 
sh ie ld 

Front wall 
Back wall 

Permanent 
breeding 
zone 

Element 

H e 

H 
0 
C r 
F e 
W 

6 L i 
7 L i 

0 

H 
0 
C r 
F e 
W 

B e 

H 
6 L i 
7 L i 

0 
C r 
F e 
W 

H 
0 
C r 
F e 
W 

H 
6 L i 
7 L i 

0 
C r 
F e 
W 

Number 
Density 
(n/cm3) 

1.0 x l O 1 3 

2 . 4 7 5 x l 0 2 2 

1.236x 1022 

4 . 4 6 7 x l 0 2 1 

4.914X10 2 2 

3-263X102 0 

3.584X10 2 1 

4.473X10 2 2 

2.415X10 2 2 

1.673X1022 

8-35 x l O 2 1 

1.064X1021 

1. 17 x l O 2 2 

7.77 x l O 1 9 

1.24 x l O 2 3 

6.69 x l O 2 1 

3.072X10 2 1 

3. 834 x l O 2 2 

2 . 4 0 4 x l 0 2 2 

3-545X102 0 

3-90 x 1021 

2.59 x l O 1 9 

1.004X1022 

5.01 x l O 2 1 

6.027X10 2 1 

6.63 x l O 2 2 

4.403X10 2 0 

6.021X10 2 1 

3.072X10 2 1 

3-834 x l O 2 2 

2- 371 x 1022 

2.836x 1020 

3. 12 x l O 2 1 

2.072x 1019 

Material 

Thermal 
i n su la to r 

SCM 

Helium can 
(Be block) 

Support 
s t r u c t u r e 

Outboard 
shie ld 

-

Air 

Element 

H 
C 
N 
0 
A 1 
S i 
C a 

H 
H e 
C 
N 
0 
A 1 
S i 
C a 
T I 
C r 
F e 
N i 
C u 
N b 
M o 
S n 

B e 

- — — 
C r 
F e 
W 

H 
0 
C r 
F e 
W 

-

X 
0 

Number 
Density 
(n cm3) 

2.03 x 1022 

1.79 x l O 2 2 

1.95 x l O 2 1 

2.55 x 1022 

2. 16 x l O 2 1 

6.88 x 1021 

2. 30 x 1 0 ' ' 

3.857x lO20 

2.502x 10 2 ' 
3.401 x lO20 

3.705X 1019 

4.845X10 2 0 

4. 104x 1019 

1.307X102 0 

4 37 x 1 0 " 
3.056x10- ' 
8. 722 x l O 2 1 

3 262x 1 0 " 
5.437X10 2 1 

9.983X 1021 

2.372x 1021 

4.728X lO21 

7 . 8 8 8 x l 0 2 0 

1.24 x 10 2 j 

— --

7.09 x l O 2 0 

7. 80 x 1021 

5. 18 x 1019 

3.345x 1022 

1.67 x l O 2 2 

3. 5 4 5 x l 0 2 1 

3.90 x 1022 

2.59 ■< 10'° 

4.22 x l O 1 9 

1. 17 x 1019 

­ 8 ­
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Table 2. 1.2(2) S S T R-316©"^^IhWK/IH^fcfc&t tOH^Jf iJ j fc 

Material 

Plasma 

Firs t wall 

Firs t 
breeding 
zone 

Part i t ion 
wall 

n-multiplier 

Second 
breeding 
zone 

Inboard 
shield 

Front wall 
Back wall 

Outboard 
shield 

Element 

H e 

H 
0 
C r 
F e 
N i 
Mo 

6L i 
7L i 

0 

H 
0 
C r 
F e 
N i 
Mo 

B e 

H 
6 L i 
7 L i 

0 
C r 
F e 
N i 
Mo 

H 
0 
C r 
F e 
N i 
Mo 

H 
0 
C r 
F e 
N i 
Mo 

Number 
Density 
(n/cm3) 

1.0 x lO 1 3 

2 .475x10" 
1.236x10" 
9 .954x10" 
3 .723x10" 
6.206x 10" 
7.938x10'° 

3 .584x10" 
4 .473x10" 
2 .415x10" 

1.673x10" 
8.35 x l O " 
2.37 x l O " 
8 .865x10" 
1.478x10" 
1.89 x 10'° 

1.24 x lO 2 3 

6.69 x l O " 
3.072x 10" 
3 .834x10" 
2 .404x10" 
7.90 x 10'° 
2 .955x10" 
4.925x10'° 
6.30 x lO 1 9 

1.004x10" 
5.01 x l O " 
1.343x10" 
5 .024x10" 
8 .373x10" 
1.071x10" 

3 .345x10" 
1.67 x l O " 
7.90 x l O " 
2 .955x10" 
4 .925x10" 
6.30 xlO 2 0 

Material 

Permanent 
breeding 
zone 

Thermal 
insulator 

SCM 

Helium can 
(Be block) 

Support 
structure 

Air 

Element 

H 
6L i 
7L i 

0 
C r 
F e 
N i 
Mo 

H 
C 
N 
0 
A 1 
S i 
C a 

H 
H e 
C 
N 
0 
A 1 
S i 
C a 
T i 
C r 
F e 
N i 
C u 
N b 
Mo 
S n 

B e 

C r 
F e 
N i 
Mo 

N 
0 

Number 
Density 
(n/cm3) 

6 .021x10" 
3.072X 10" 
3.834x 1022 

2.371x 1 0 " 
6.32 xlO 2 0 

2 .364x10" 
3.94 xlO 2 0 

5.04 x l O ' 9 

2.03 x l O " 
1.79 x l O " 
1.95 x l O " 
2.55 x lO 2 2 

2. 16 xlO 2 1 

6.88 x l O " 
2.30 x lO 2 1 

3.857x10'° 
2. 502x10" 
3.401X1020 

3. 705 x lO 1 9 

4.845x10'° 
4. 104x 1019 

1.307x10'° 
4.37 xlO 1 9 

3 .056x10" 
8.722X 10" 
3 .262x10" 
5.437x 10" 
9 .983x10" 
2 .372x10" 
4 .728x10" 
7.888x10'° 

1.24 x lO 2 3 

1.58 x lO 2 ' 
5.91 x lO 2 1 

9.85 x lO 2 0 

1.26 x lO 2 0 

4.22 x lO 1 9 

1.17 x 1019 

- 9 -



JAERI-Tech 97-054 

Table 2. 1.2(3) S S T R 2 ©4»tt^fh£»::ffl^fcflti£*f©JJ§?^-fflfiJc; 

Material 

Plasma 

F i r s t wall 
Front wal l (2j 
Back wal l (2 j 

F i r s t 
breeding 
zone 

P a r t i t i o n 
wall (1) 

P a r t i t i o n 
wall (2) 

Neutron 
m u l t i p l l e r 

Second 
breeding 
zone 

Permanent 
breeding 
zone 

Inboard 
sh ie ld 

Front w a l l ( l ) 
Back w a l l ( l ) 

Element 

H e 

A 1 
T i 

6 L i 
7 L i 

0 

H 
0 
C r 
F e 
W 

6 L i 
7 L i 

0 
A 1 
T I 

B e 

H 
6 L i 
7 L i 

0 
C r 
F e 
W 

A 1 
T i 
F e 

H 
0 
C r 
F e 
W 

Number 
Density 
(n/cm3 ; 

1.0 x l O 1 3 

3 . 0 1 7 x 1 0 " 
3.017X 1 0 " 

3 . 5 8 4 x 1 0 " 
4 . 4 7 3 x 1 0 " 
2 . 4 1 5 x 1 0 " 

1 . 6 7 3 x 1 0 " 
8.35 x l O " 
1 . 0 6 4 x 1 0 " 
1. 17 x l O " 
7.77 x 1019 

9 . 2 6 7 x 1 0 ' ° 
1. 1 5 7 x 1 0 " 
6 . 2 4 5 x 1 0 " 
7 . 5 8 4 x 1 0 " 
7.584X 1 0 " 

6 . 7 4 6 x 1 0 " 

6.69 x l O " 
3 . 0 7 2 x 1 0 " 
3 . 8 3 4 x 1 0 " 
2 . 4 0 4 x 1 0 " 
3 . 5 4 5 x 1 0 ' ° 
3.90 x l O " 
2.59 x 1019 

7 . 5 8 4 x 1 0 " 
7 . 5 8 4 x 1 0 " 
6 . 2 3 0 x 1 0 " 

1 . 0 0 4 x 1 0 " 
5.01 x l O " 
6 . 0 2 7 x 1 0 " 
6.63 x l O " 
4 . 4 0 3 x 1 0 ' ° 

Material 

Thermal 
i n su l a to r 

SCM 

Helium can 
(Be block; 

Support 
s t r u c t u r e 

Outboard 
sh ie ld 

Air 

Element 

H 
C 
N 
0 
A 1 
S I 
C a 

— — -
H 
H e 
C 
N 
0 
A 1 
S i 
C a 
T i 
C r 
F e 
N i 
C u 
N b 
M o 
S n 

B e 

C r 
F e 
W 

H 
0 
C r 
F e 
W 

N 
0 

Number 
Density 
(n cm3) 

2.03 x 1 0 " 
1.79 x 1 0 " 
1.95 x l O " 
2.55 x 1 0 " 
2. 16 x 1 0 " 
6.88 x 1 0 " 
2.30 x 1 0 " 

— 
3 857x 10'° 
2 . 5 0 2 x 1 0 " 
3 . 4 0 l x 102° 
3.705x 1015 

4.845X 1020 

4. 104x 1019 

1.307x10 ' ° 
4.37 x 1019 

3.056X 1 0 " 
8.722x 1 0 " 
3 . 2 6 2 x 1 0 " 
5 4 3 7 / 1 0 " 
9 . 9 8 3 x 1 0 " 
2. 372x 1 0 " 
4 728x 1 0 " 
7.888x 10'° 

1.24 x l O " 

- - - — 
7.09 x 10'° 
7.80 x 1 0 " 
5. 18 x l O 1 9 

— 
3.345x 1 0 " 
1.67 x l O " 
3 . 5 4 5 x 1 0 " 
3.90 x l O " 
2.59 x 10'° 

4.22 x 1019 

1. 17 x l O 1 9 

- 1 0 -



JAERI-Tech 97-054 

Table 2.1.2(4) D R E A Mjp<D + tt?ff-#j::ffl ( ,**:«£**© ISC? ififi£ 

Material 

Plasma 

CVD coated 
layer 

Firs t wall 

Berylium 
block 
layer 

Cooling 
channel 

Firs t 
breeding 
zone 

Second 
breeding 
zone 

Third 
breeding 
zone 

Shield 
Hot shield 

Element 

D 

C 
S i 

B e 
C 
S i 

B e 
C 
S i 

B e 
C 
S i 

6 L i 
7 L i 

B e 
C 
0 
S i 

6L i 
7L i 

B e 
C 
0 
S i 

6 L i 
7 L i 

B e 
C 
0 
S i 

B e 
C 
S i 

Number 
Density 
(n/cm3) 

1.0 x l O ' 3 

4 .666x10" 
4. 666x 1 0 " 

8.310xl02° 
1.851x10" 
1.851x10" 

9 .800x10" 
2 .533x10" 
2 .533x10" 

9.430xl0 2 0 

2. 101x10" 
2 .101x10" 

2. 509X1020 

3. 131x10" 
1.361x10" 
3 .032x10" 
1.691x10" 
3 .032x10" 

3. 328xl0 2 0 

4 .154x10" 
1.286x10" 
2 .865x10" 
2 .243x10" 
2 .865x10" 

4. 608xl02° 
5 .751x10" 
1.221x10" 
2 .719x10" 
3. 105x10" 
2.719X 1 0 " 

1.338x10" 
2. 980x 1 0 " 
2. 980xl0 2 2 

Material 

Cryostat 

Thermal 
insulator 

Super 
conducting 
magnet 

He can 

Air 

Element 

C r 
F e 
N i 
Mo 

H 
C 
N 
0 
A 1 
S i 
C a 

H 
H e 
C 
N 
0 
A 1 
S i 
C a 
T i 
C r 
F e 
N i 
C u 
N b 
Mo 
S n 

C r 
F e 
N i 
Mo 

N 
0 

Number 
Density 
(n/cm3) 

1 .575x10" 
5 .909x10" 
9 .848x10" 
1.255x10" 

2 .030x10" 
1 .790x10" 
1.950x 10" 
2.550x 1 0 " 
2. 160x10" 
6 .880x10" 
2 .300x10" 

3.857x10'° 
2 .502x10" 
3- 401xlO2 0 

3.705X1019 

4.845x 1 0 " 
4. 104xl0 1 9 

1.307x10'° 
4 .370xl0 1 9 

3 .056x10" 
8 .694x10" 
3 .262x10" 
5 .436x10" 
9 .985x10" 
2 .372x10" 
4 .725x10" 
7 .888x10" 

1 .575x10" 
5 .909x10" 
9 .848x10" 
1.255x10" 

4.22 x lO 1 9 

1.17 x lO 1 9 

- 1 1 -



Table 2.1.3(1) S S T R ©ftfcNLftsf&Kffl^fcfti&ltf ©glfiSc 
[p : g/cm3 , *&$ : weight-%] 

— 1 ■ 

First wall 

' p -5. 4070 
H 
He 
L i 
B 
C 
N 
0 
A 1 
S i 
P 
S 
C a 
T i 
V 
C r 
Mn 
Fe 
N i 
Co 
C u 
N b 
Mo 
S n 
Ta 
W 

JLM 

H 
L I 
B e 
C 
N 
0 
A 1 
S i 
C a 

7. 6625E 01 

3. 1794E 03 
8. 6681E 02 
1. 7696E-03 
6. 0722E+00 
9. 3445E-03 
8. 3683E-02 
4. 6624E 03 
9. 3057E-04 
4. 6595E-03 
1. 6755E 01 
7. 1327EI00 
4. 5706E 01 
8.3308EI01 
9. 3232E 03 
4. 6636E-03 

6. 5251E 05 
9. 3175E-03 

3. 5360E02 
1. 8426Et00 
First 

breeding zone 
P~-\. 1985 

4. 6464E+01 

5.3536E+01 

Partition Second Inboard shield 
wall ' breeding zone Front/Back wall 

p 1.4492 I p ~ 1.5270 \ p 6.9462 

1. 9317E+00 

2. 8244E-03 
7. 7003E-02 
1.5721E-03 
1. 5308E+01 
8.3012E-03 
7. 4340E-02 
4. 1418E-03 
8. 2667E-04 

4. 1393E-03 
1.4885E-01 
6. 3363EI00 
4.0603E-01 
7.4007EI01 
8. 2823E 03 
4. 1429E-03 

5. 7966E-05 
8. 2772E-03 

3. 1412E-02 
1.6369E.00 

n multiplier 
He can 

P -1.8557 

7. 3333E 01 

3- 1258E-01 
8. 9351E 04 
2. 4360E-02 
4. 9733E 04 
4. 1827E+01 
2. 6261E-03 
2. 3518E-02 
1. 3103E-03 
2. 6152E 04 

1.3095E-03 
4. 7088E-02 
2. 0045E+00 
1. 2845E-01 
2. 3412EI01 
2. 6201E-03 
1.3106E 03 

1. 8338E-05 
2.6185E-03 

9. 9372E03 
5. 1782E 01 

2.4181E-01 

3. 3391E 03 
9. 1036E-02 
1.8585E-03 
1.9162EI00 
9. 8139E 03 
8. 7887E-02 
4. 8966E-03 
9. 7732E 04 

4.8936E-03 
1.7597E-01 
7. 4910EI00 
4.8003E-01 
8. 7493EI01 
9. 7916E-03 
4. 8979E-03 
6. 8529E-05 
9. 7856E-03 
3. 7136E 02 
1. 9351E+00 

Thermal 
insulator 
p -1.6845 : 

i 

- 2- 0171E+00 

1. 0000E+02 
2. 1194E+01 
2. 6924E+00 
4- 0217E+01 
5. 7450E+00 
1.9048E+01 
9.0867E + 00 ! 

Permanent Superconducting 
breeding zone | magnet 

p -1.4370 , P =6. 9661 

7.0131E-01 

3. 3215E+01 
7. 5955E 04 
2. 0708E-02 
4. 2276E 04 
4. 3828EI01 
2. 2324E-03 
1.9992E02 
1. 1138E-03 
2.2231E-04 

1.1132E-03 
4. 0028E-02 
1. 7040EI00 
1.0919E-01 
1. 9902EI01 
2. 2273E-03 
1. 1141E-03 
1. 5588E-05 
2. 2259E-03 
8. 4474E 03 
4.4019E-01 

9. 2675E-03 
2. 3876E-01 

1.4165E-01 
1.8694E-02 
1. 8478E-01 
2. 6396E-02 
1. 1237EI00 
1.6441E-02 
7.5903E-03 
4. 1749E-02 
3. 4883E+00 
1. 0523EI01 
1.2014EI00 
4. 1409E+01 
8. 1170E+00 
1.7704E-01 
1. 5122EI01 
5. 2536E+00 
1.0668EI01 
2.2321EI00 

Support 
structure 

P -0.7996 

3.4128E-03 
9. 3044E-02 
1. 8995E-03 

1. 0030E-02 
8. 9826E-02 
5. 0046E-03 
9. 9888E-04 

5.0016E-03 
1. 7985E-01 
7. 6562EI00 
4.9061E-01 
8. 9423EI01 
1. 0008E-02 
5. 0059E-03 

7.0041E-05 
1.0001E-02 
3. 7955E-02 
1. 9778E+00 

Outboard 
shield 
p =4. 4975 

1. 2449E+00 

3. 0336E-03 
8. 2707E-02 
1. 6885E-03 
9. 8650E+00 
8. 9160E-03 
7. 9846E-02 
4. 4486E-03 
8. 8790E-04 

4. 4459E-03 
1. 5987E-01 
6. 8056E+00 
4.3611E-01 
7. 9488EI01 
8. 8958E-03 
4. 4497E-03 
6. 2259E-05 
8. 8903E-03 

3. 3738E-02 
1.7581EI00 



Table 2.1.3(2) S S TR-316©tt*T^Stf»lwfflO>A:fltig*t©fflJSE 
[p : g/cm3 , && : weight-X] 

7tM 

H 
H e 
L i 
B 
C 
N 
0 
A 1 
S i 
P 
S 
C a 
T i 
V 
C r 
Mn 
F e 
N i 
C o 
C u 
N b 
Mo 
S n 
T a 
W 

TtM 

H 
L i 
B e 
C 
N 
0 
A 1 
S i 
C a 

First wall 

P =5. 4569 

7.5925E-01 

6.4497E-02 
9.2130E-03 
6.0166E+00 

1.5098E+00 
2.3954E-02 
1.1059E-02 

1.5331E+01 
1.7505E+00 
6.0331E+01 
1.1826E+01 
2.5794E-01 

2.1095E+00 

First 
breeding zone 

P'A. 1985 

4.6464E+01 

5-3536E+01 

Partition 
wall 

P = l.4611 

1.9160E+00 

5. 7355E-02 
8.1928E-03 
1.5183E+01 

1. 3426E+00 
2.1301E-02 
9. 8340E-03 

1. 3633E+01 
1.5566E+00 
5. 3650E+01 
1.0516E+01 
2. 2937E-01 

1. 8759E+00 

^mult ipl ier 
He can 

p=1.8557 

1.0000E+02 

Second 
breeding zone 

P=1.5309 

7.3143E-01 

3. 1177E+01 

1. 8246E-02 
2. 6063E 03 
4. 1719E+01 
4.2710E-01 
6. 7764E-03 
3. 1284E-03 

4. 3370Ef00 
4.9519E-01 
1. 7067E+01 
3. 3455E+00 
7.2968E-02 

5.9675E-01 

Thermal 
insulator 
p =1.6845 

2. 0171E+00 

2. 1194E+01 
2. 6924E+00 
4. 0217E+01 
5- 7450E + 00 
1.9048E+01 
9.0867E+00 

Inboard shield 
Front/Back wall 

0=7. 0135 

2.3949E 01 

6. 7706E-02 
9. 6715E-03 
1.8978E+00 

1.5849E+00 
2.5146E-02 
1. 1609E-02 

1. 6094E+01 
1. 8375E+00 
6. 3333E+01 
1.2414E+01 
2. 7077E-01 

2.2144E+00 

Permanent 
breeding zone 

p -1.4402 

6. 9976E-01 

3. 3142E+01 

1. 5516E-02 
2. 2164E-03 
4. 3731E+01 
3. 6321E-01 
5. 7626E-03 
2. 6604E-03 

3. 6882Ef00 
4. 2111E01 
1.4514E+01 
2. 8450E+00 
6. 2052E-02 

5. 0748E 01 

Superconducting 
magnet 

P =6. 9661 

9.2675E-03 
2. 3876E-01 

1.4165E-01 
1. 8694E-02 
1. 8478E-01 
2. 6396E-02 
1. 1237E+00 
1. 6441E-02 
7. 5903E-03 
4. 1749E-02 
3. 4883Ef00 

1.0523E+01 
1.2014E+00 
4. 1409E+01 
8. 1170E+00 
1. 7704E-01 
1. 5122E+01 
5. 2536E+00 
1.0668E+01 
2. 2321Ef00 

Support 
structure 

P =0. 8075 

6.9185E-02 
9.8827E-03 

1.6195E+00 
2.5695E-02 
1. 1862E-02 

1.6445E+01 
I.8777E+00 
6.4716E+01 
1.2686E+01 
2.7668E-01 

2.2628E+00 

Outboard 
shield 
/o =4.5371 

1.2340E+00 

6.1566E-02 
8.7943E-03 
9-7789E+00 

1.4411E+00 
2.2865E-02 
1.0556E-02 

1.4634E+01 
1. 6709E+00 
5. 7589E+01 
1.1288E+01 
2.4621E-01 

2.0136E+00 



Table 2. 1.3(3) S S TR 2 ©JfcSMfcfifitfJ:: m *fct*i£# ©ffllS 
I p . g/cm3 , MfiK : weight X1 

/ C ^ 

H 
H e 
L i 
B 
C 
N 
0 
A 1 
S i 
P 
S 
C a 
T i 
V 
C r 
M n 
F e 
N i 
C o 
C u 
N b 
M o 
S n 
T a 
W 

JXM 

H 
L I 
B e 
c N 
0 
A 1 
S i 
C a 
T i 

First wall 
Front2/Back2 

P 3.7504 

3.6043EI01 

6.3957EI01 

Firs t 
breeding zone 

P~-\. 1985 

4.6464E+01 

5.3536E101 

Par t i t ion 
wall (1 ) 

p-1.4492 

1 9317E+00 

2. 8244E-03 
7. 7003E-02 
1.5721E-03 
1.5308E.01 
8. 3012E-03 
7. 4340E 02 
4. 1418E-03 
8. 2667E-04 

4.1393E-03 
1.4885E-01 
6. 3363EI00 
4.0603E-01 
7. 4007E+01 
8.2823E-03 
4. 1429E-03 

5. 7966E 05 
8.2772E-03 

3. 1412E 02 
1.6369E + 00 

INeutron 
mult ipl ier 
P 1-0095 

1 0000E'02 

Second 
breeding zone 

p 1.5270 

7. 3333E 01 

3 1258Ef01 
8.9351E-04 
2. 4360E 02 
4. 9733E 04 
4. 1827Et01 
2. 6261E-03 
2. 3518E-02 
1.3103E 03 
2. 6152E-04 

1. 3095E-03 
4. 7088E 02 
2. 0045E+00 
1. 2845E 01 
2. 3412E+01 
2. 6201E 03 
1.3106E-03 

1.8338E 05 
2. 6185E 03 

9. 9372E 03 
5 1782E 01 

Thermal 
insulator 
P 1 6845 

2 0171E'00 

2 1194E + 01 
2 6924E»00 
4 0217E'01 
5 7450E-00 
1 9048EI01 
9 0867E-00 

Inboard shield 
Front1/Backl 

P 6 9462 

2.4181E 01 

3. 339IE 03 
9. 1036E-02 
1. 8585E 03 
1.9162E+00 
9. 8139E 03 
8. 7887E 02 
4. 8966E 03 
9. 7732E 04 

4. 8936E-03 
1.7597E-01 
7.4910EI00 
4. 8003E-01 
8. 7493Et01 
9. 7916E 03 
4. 8979E 03 

6. 8529E 05 
9.7856E-03 

3. 7136E 02 
1.9351E»00 

Parti tion 
wall (2) 

P 1.2527 

1. 1498E'01 

1.3245EMJ1 
2.7125E'01 

4. 8133E fQl 

Permanent 
breeding zone 

P 6 7202 

5. 0563EI00 

8. 9723E+00 

8. 5971E+01 

Hel mm can 
(Be block) 

P 1 8557 

1.0000E*02 

Superconducting 
magnet 

p 6.9661 

9. 2675E 03 
2. 3876E 01 

1.4165E 01 
1. 8694E-02 
1. 8478E-01 
2. 6396E-02 
1. 1237EI00 
1.6441E-02 
7. 5903E-03 
4. 1749E-02 
3. 4883EI00 

1. 0523E+01 
1. 2014E+00 
4. 1409EI01 
8. 1170E+00 
1. 7704E-01 
1. 5122EI01 
5. 2536EI00 
1. 0668E.01 
2. 2321EI00 

Support 
s t ructure 
p 0.7996 

3.4128E 03 
9.3044E 02 
1.8995E 03 

1.0030E 02 
8.9826E-02 
5.0046E-03 
9.9888E-04 

5.0016E-03 
1.7985E-01 
7. 6562E+00 
4.9061E-01 
8- 9423E+01 
1.0008E-02 
5.0059E 03 

7.0041E 05 
1.000IE 02 

3.7955E-02 
1.9778E100 

Outboard 
shield 

P 4.4975 

1.2449E+00 

3.0336E-03 
8.2707E-02 
1.6885E-03 
9.8650EI00 
8.9160E-03 
7.9846E-02 
4.4486E-03 
8.8790E-04 

4.4459E-03 
1.5987E-01 
6.8056EI00 
4.3611E-01 
7. 9488Ef 01 
8.8958E-03 
4.4497E-03 

6-2259E-05 
8.8903E-03 

3.3738E 02 
1.7581EI00 



Table 2. 1. 3(4) D R E AM&<Dl&Mkmmizm^zm&tt<D!6ll& 

TC% 

H 
H e 
L i 
B e 
B 
C 
N 
0 
N a 
A 1 
S i 
P 
S 
C 1 
C a 
K 
T i 
V 
C r 
Mn 
F e 
N i 
C o 
C u 
Z n 
A s 
N b 
Mo 
S n 
S b 
L a 
T a 
W 
A u 
P b 

CVD coated 
layer 

p =3. 0967 

3.0132E+01 
6.2066E-02 
3.9842E+00 
1.1512E-03 
2.5027E-03 
6.5770E+01 

3.0834E-02 

8.0085E-04 
8.0084E-04 

3.0032E-07 
2.8831E-04 
1.3014E-02 
1.8019E-03 
8. 8093E-06 
3. 2535E-04 
3.7740E-04 
1.4015E-06 

5.3056E-06 
1.0011E-06 

4.8852E-05 
5.5860E-02 
4.1344E-05 

First wall 

zo-1.2412 

1.0019E+00 

2.9830E+01 
6. 1444E-02 
3.9442E+00 
1. 1397E-03 
2.4775E-03 
6.5111-E+01 

3.0524E-02 

7.9281E-04 
7. 9278E-04 

2. 9731E-07 
2.8541E-04 
1.2883E-02 
1.7839E-03 
8. 7208E-06 
3. 2208E-04 
3.7361E-04 
1. 3874E-06 

5. 2524E-06 
9.9100E-07 

4.8363E-05 
5.5300E-02 
4.0929E-05 

Berylium block 
layer 

0 = 1.5615 

8- 9233E+01 

3. 244IE+00 
6. 6822E-03 
4.2895E-01 
1.2395E-04 
2.6944E-04 
7.0813E+00 

3-3196E-03 

8.6223E-05 
8. 6223E-05 

3. 2334E-08 
3.1040E-05 
1.4011E-03 
1.9400E-04 
9.4844E-07 
3.5028E-05 
4.0632E-05 
1.5089E-07 

5. 7122E-07 
1.0778E-07 

5.2597E-06 
6.0141E-03 
4.4512E-06 

Cooling channel 

P 1.4086 

1. 0019E+00 

2. 9830E+01 
6. 1443E-02 
3. 944IE+00 
1. 1397E-03 
2.4775E-03 
6-5111E+01 

3.0524E-02 

7. 9280E-04 
7.9281E-04 

2. 9731E 07 
2. 854IE-04 
1. 2883E-02 
1.7838E-03 
8.7207E-06 
3.2208E04 
3.7361E-04 
1.3874E-06 

5. 2524E 06 
9.9100E-07 

4. 8363E 05 
5.5299E-02 
4. 0928E 05 

First 
breeding zone 

^=2.0862 

1. 1872E+00 
9. 7628E 01 

2. 9073E+01 
5. 9869E-02 
5.2U0E+00 
1. 1106E-03 
2. 4139E 03 
6. 3443E+01 

2. 9743E-02 

7. 7272E-04 
7. 7247E-04 

2. 8971E-07 
2. 7811E-04 
1. 2553E-02 
1. 7383E-03 
8. 4997E-06 
3. 1384E-04 
3. 6405E-04 
1. 3519E-06 

5. 1180E-06 
9. 6565E-07 

4. 7120E-05 
5. 3884K-02 
3. 988IE 05 

Second 
breeding zone 

0=1.9910 

1.6498E+00 
9. 6660E 01 

2. 8770E+01 
5. 9274E-02 
5. 7057E+00 
1. 0992E-03 
2. 3898E-03 
6.2799E+01 

2. 9444E-02 

7. 6467E-04 
7. 6468E-04 

2. 8678E-07 
2. 7533E-04 
1. 2427E-02 
1.7206E03 
8. 4147E-06 
3. 1067E 04 
3. 6041E-04 
1. 3384E-06 

5. 0662E 06 
9. 5587E07 

4. 6644E-05 
5. 3339E-02 
3. 9473E 05 

1 P : g/cm3 . i 

Third 
breeding zone 

0=1.9209 

2.3682E+00 
9.5122E-01 

2.8314E+01 
5. 8312E 02 
6.4713E+00 
1.0817E-03 
2.3511E-03 
6.1788E+01 

2.8970E-02 

7.5235E-04 
7.5244E-04 

2.8218E-07 
2.7089E-04 
1.2228E-02 
1.6931E-03 
8. 2784E-06 
3.0569E-04 
3.5462E-04 
1.3167E-06 

4.9847E-06 
9.4055E 07 

4.5898E 05 
5.2476E-02 
3.8853E 05 

fljft : weight-*] 

Shield 
Hot shield 

0-1.9980 

1.0019E+00 

2.9830E+01 
6.1442E-02 
3.9442E+00 
1.1397E-03 
2.4775E-03 
6.5111E+01 

3.0523E-02 

7.9282E-04 
7.9279E-04 

2.9731E-07 
2.8541E-04 
1.2883E-02 
1.7838E-03 
8.7210E-06 
3.2208E-04 
3.7361E-04 
1.3874E-06 

5.2524E-06 
9.9099E-07 

4.8361E-05 
5.5299E-02 
4.0928E 05 

> m 
S T1 
H 
Oi n 

-o 
co cn 
4a. 

* Crvostat, Helium can, Thermal insulator, Super conducting magnet ( lot , ^Zli' Table 2 1-3(5)'(C/j'="f<Bi|n] Uo 



Table 2. 1. 3(5) D R K A M ^ ( ^ f t ^ I U£\l^£)<D8Ltt<k&ftWKm'tzmmt<Dl&J$l 
[ 0 . g/cm3 , M $ : weight %] 

Firs t wall Fi rs t ' Second 1 Third |Berylium block Shield 
TL7k breeding zone i breeding zone breeding zone | layer Hot shield 

0 1.2449 ! 0 2.0926 i p 1 9972 p 1 9267 p 1.5621 P 2.0042 

H 
H e 
L I 
B e 
B 
C 
N 
0 
A 1 
S i 
P 
S 
C a 
T i 
V 
C r 
Mn 
F e 
N i 
C o 
C u 
N b 
M o 
S n 

7C"£ 

H 
1 . i 
B e 
C 
N 
0 
A 1 
S l 
C a 

9.9898E-01 

2.9656EI01 

6.9345E+01 

Thermal 
insulator 
0 1.6845 

2.0171E+00 

2. 1194EI01 
2.6924E+00 
4.0217E.01 
5.7450E + 00 
1.9048E+01 
9. 0867E + 00 

1. 1834Et00 
9. 7333E-01 

2. 8901E+01 

1. 3636E+00 

6.7579E+01 

1.6446Et00 
9. 6347E-01 

2. 8606EI01 

1.8949E+00 

6.6891EI01 

2. 3609E + 00 

9.4805E 01 

2.8149E+01 

2. 7201EI00 

6. 5822Ef01 

8. 9203EI01 

3. 2342EI00 

7. 5626E+00 

9. 9908E 01 

2 9656EI01 

6. 9345E+01 

CVD coated 'Cooling channel 
laver 

0 3 1067 0 1 4130 | 

Superconducting 
magnet 

0 -6. 9248 

9.3227E-03 
2.4014E-01 

9.7955E-02 
1.2444E 02 
1.8588E-01 
2.6553E 02 
8.8023E-02 

4. 1998E-02 
3.5086EI00 

1.0840E+01 

4.3684E+01 
7.6508EI00 

1.5215E+01 
5.2845EI00 
1.0869EI01 
2.2454EI00 

i i i 

9. 9873E 01 
2.9955E'01 2.9656E+01 ' 

i i 

7 0045E-01 6. 9345E 01 

Cryostat 
Helium can 

0 7.9994 

1.7000E+01 

6.8502EI01 
1.1999E+01 

2-4992E+00 
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2.2 tm&m 

#{*£KO^Tff# Lfc#£f l©»- l$##£Fig . 2. 2. IK. 3£&S#tff£Fig. 2. 2. 2«C 
^ "To * f c , » l S > h 'J ^£Ai&3t£tf, iijfc#©^fctf>*±£:3 > # - * > h (JK 
T\ TFirst wallj > TFirst breeding zonej N TSecond breedingzonej > TPermanen 
t(Third) breeding zonej Is&Zf rShield(Vacuum vesseDj <tlS"f) Jlfct-f-SSffiiBfi 
¥*?«*: tfffe&aOBflBl^tOfc^Table 2.2. 1-2. 2. 2*>«fcO'Fig. 2. 2. 3~2. 2. 4K*ft** 
ttiS-fo 0K{iD(Sffii||a^)fc«*:^H(#te{*«t^fcl9©Aaai*)JC«J:5Klttt^*«I© 
*>*>**^«CK^<OB3c<t LTP. R0CC0£#&fgLT^£ in 12) J^T©-® fef£ L t * ^ o 

H LW(High Level Waste) : D > 20mSv/hour . H>10W/m3 

LLW(Low Level Waste) : D < 2mSV/hour . H < lW/m3 

HOR(Hands on Recycling) : D < 25// Sv/hour 

: n b ® g i ^ b > p.Rocco£©K#*£»ffl-r * « £ K I * > «a^ f t * r©ate jc i * 

O S S T R O | ^ 50^&£p-C(;JShieldJ£W©£g=i > t f - * > h # & l / ^ l / f t i m 
J^=gtKJ£(T\ THLWJ <h£-f ) K K # 3 f t S * < , 100^#£PT(-J:First breeding 

mm®®miz%.ftistizmmfa: J ^ T , TMLWJ <tie-f)j::E#<*ftsj£mii, 
£T1£U^;U&Smjfcil'ftK£lT\ TLLWJ «!;iE-f)KE#3ft*o 

2)S S TR-316©*§-LK £f i i&a$ • SfeffcatfeKS S T R KJfc^jf&^ffi^ L X^ 
£/^\ lOO^^ifl'CH LWj;:K#$ftS fc© l i t t l e 

3)S S TR 2-Tli. £< ©«ittct»Cfc^T50^^ip-PSffi*|fi* • ftpfrmt fctCS s 
T R^S S T R 316(CJ±LT^^fST*^.^. 100^#£p-r feFirst walldrFirst 
breeding zoneiiMLWi L T K ^ t - S ^ i ^ ' i ^ o 

4)D R E AMlpTli> •Sffilft-ft^©ll.'*f^t»(i50¥?&-tPT-r^"C©fllJ£*t*<L LWi: 
E ^ T ^ S o iftf£&:t©Breeding zoneKfc^T fe lOO^&ZQiklZtt L L WCg ^ T 
c^5o 

5)D R E AMr©^it^(C^^n^^M^©^M^©^#(- i50~100^^if l^^i? | - i 

mm&W)tiF<Dmifciz£'>x%$itz>-&tt&mM!VB$:P. R O C C O ^ C K ^ H C ^ ^ T ^ S 
&#©a.£>£: fc fc£r fM: :#SLfcfe*£Table 2. 2. 3K-*-f „ 

(2)Klt l tB/i !£P«Jtttt t f < »S©NFIBI£<L 

m i M ( F i r s t wall)fCfcl-f*ttW-Se<l:«lPSflSl«[li<*ia(Ingestion Dose)©B#E3*£fl: 
© J i i ^ F i g . 2. 2. 5-2. 2. 6K^-fo 0JCW. 50^?&iPNF^JC*> tt£$l=m£ -5 l^ l i&PSi 

T(ri4 4£} I )£=^LT££o 

50~100^#£P©B#£-c;(-i, a i t f f i . & P ^ M ( 2 X * i a £ f e { i l ~ 2 4 £ t i © £ a 6 £ i i J ' g -
A<^{*©100Xifi<JcaL"C*Jl9> LLWd:L-c :©-&l t t t J^ -g^©^^(C |^LT. - $ S i ^ 
^©^•*fFff i - r -5* '&fC{iN : t l t > © ^ © - * : c l 4 ' i S ( K T > rDominant Nuclides J 

- 1 7 -
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&%<Dtiit>iZ^ P&±W.&* 5 0 ^ # £ | k 100^^±P©B#*ICfcl-r 5 Dominant Nuclides^ 
Table 2. 2 4 K ^ - f „ 

(lMW/rn on the first wall, 2/20FPY) 

106 t 

103 r 

3 
O 

> 10° t on 

1 * 

1 0 3
r 

10' 

10' 

HI W 

LLW 

HOR I 

400 700 1000 
r--7X^l>^t>CDiS§fct (cm) 

Fig.2.2.1 (i) mm&mmfrft- S S T R 
HLW, LLW, HORliPRoccoi©»3g-f S P ^ B ^ f f 

- 1 8 -
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l.nw HI J IMlJ .,,■■] ,,lff|J I l l l J I m J I l l l J I . , J N . J I M.J I 

2 

IO 
i3 
o 

cffi*Sft^ (Sv/hour) 

* 
z 

> 
cn 
?o 
H 
CD 
o 
s r 
co 
­o 
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(IMW/m on the first wall, 2/20FPY) 

10 

105 

250 350 450 

7 " 7 X >
c

f
J

' L ^ b © £ g J i (cm) 

Fig.2.2.i(4) mm&mmfttt- D R E A M 
HLW\ LLW\ HOR(±PRoccoiCDffi3g-f 5 g # B £ t e 

(IMW/m on the first wall, 2/20FPY) 

_ * HOI 

ftSPlff 
­ >&*fl^ n # i <! 

r^tPl 0 Off 

250 350 450 
^ X ^ ' l l ^ b C D E g J i (cm) 

Fig.2.2.i(5) mmmRmfrtt- D R E A M ' 
HLW< LLW\ HORliPRoccobCDftSfc-f £ g # § $ « 

■20­
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105 

B 102 

m 
l O ^ r 

10J 

lO5 r 

"a 102 

l O ^ r 

10" 

(IMW/m' on the first wall, 2/20FPY) 
"1 1 1 1 1 1 1 1 1 

lift 

400 700 1000 
h — 5 X fy'bfr b ©ggj$t (cm) 

Fig.2.2.2(l) 5 & f i * ^ ^ - S S T R 
HLW, IXWliP.Roca)t>0«5rf*E#@r£tt 

(lMW/rn on the first wall, 2/20FPY) 

m.®. 

400 700 1000 
h - 5 X ^ ' l l ^ b © S g ! ! S (cm) 

Fig.2.2.2(2) ?£&a#~fc-S S T R-316 
HLW. LLWliPRoccot>fflt|5K-riK^-i$« 
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105 

"E 102 

101 

10J 

(lMW/ni on the first wall, 2/20FPY) 

E& 

400 700 1000 
H-^X'f 'L^^C-OggSt (cm) 

Fig.2.2.2(3) ffeSSMbMi - S S T R 2 
HLw\ LLWliP.Rocco'iOtl^'f •5E^B$ff l 

(IMW/m' on the first wall, 2/20FTY) 

;££p i o o « r^4 

250 350 450 
-fyX^tp'bfrtyCDmM. (cm) 

Fig.2.2.2(4) ftf&Miftft- D R E A M 
HLW\ LLWliP.Rocco'aCti^-riK-a-g^fll 

-22-
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(lMW/nT on the first wall, 2/20FPY) 

• ' , \ HLW 

'* _4- >v itw 

"\jj »*P 1 ^ -
\w r 
jj » « 5 0ff_A_ 4 

A i ^..— ^ 
»*P 1 0 0 ff \l\ 

I I I I I 1_ 
250 350 450 

-f^X^^^fr^Omfc (cm) 
Fig.2.2.2(5) ^ f f c * ^ - DREAM* 
HLW, LLWliP.Roocot>©ffl5K-f £B#g3=MI 

- 2 3 -
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Table 2.2. 1(1) i f a > ^ - - f > b © ^ r E ^ f t ^ 

(1.0 MW/m2 on the First wall. 2-20FPY) 

}%wm® 

0 d 
L d 
7 d 

30 d 
0.5 y 
1 y 

10 y 
50 y 
100 y 

1000 v 
10000 y 

ftipJWRg 

0 d 
1 d 
7 d 

30 d 
0-5 y 
1 y 

10 y 
50 y 
100 y 

1000 y 
10000 y 

tfovmm 

0 d 
1 d 
7 d 

30 d 
0.5 y 
1 v 
10 y 
50 y 
100 y 

1000 y 
10000 y 

S S T R : outboard (Sv'h) 
1st wall 

8. 204E+04 
9.339E+03 
5. 315E+03 
4. 789E+03 
3. 158E+03 
2.075E-03 
3.250E+01 
1.615E01 
2. 672E-04 
3. 663E-05 
2. 703E-05 

1st b. zone 

1.046E+05 
3. 025E-08 

S S T R 

1st wall 
1. 127E + 05 
2. 271Et04 
2. 132E-04 
1.894E-04 
1. 137Et04 
8. 491E-03 
1.841E+03 
9. 525E+00 
1.737E-02 
3. 591E03 
2. 419E-03 

1st b. zone 

1. 060E-05 
3.050E-08 
1.000E-99 
0. 000E + 00 
0. 000E + 00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E100 
0. 000E + 00 
0. OOOE-00 

2nd b. zone 
1.163E+04 
7.376E+02 
3.619E+02 
3.213E+02 
1.816E+02 
1.048E^02 
2. 122E + 00 
1.070E-02 
1.717E-05 
2. 205E 06 
1.621E-06 

3rd b. zone 

1.792E-03 
1. 167E + 02 
6. 600Et01 
5- 961E + 01 
3. 631E + 01 
2.290E+01 
1.466E400 
7. 538E-03 
1. 481E 05 
4.167E 06 
3. 083E-06 

Shield 
3. 553E-01 
9. 091E-00 
4. 160E-00 
3. 571E-00 
1.827Ef00 
1.098E t00 
1.800E 01 
9. 312E-04 
1 443E 06 
1.452E 07 
1.066E 07 

-316 : outboard (Sv h; 
2nd b. zone 3rd b. zone Shield 
1.308E + 04 
1. 126E+03 
1.075E-03 
9. 653E-02 
6. 116E-02 
4.806E-02 
1.201E-02 
6.215E-01 
9.584E-04 
8. 546E-05 
5.915E 05 

2. 283E-03 1 9. 475E-01 
4.054Er02 ' 3.552E-01 
3. 969E + 02 3. 517E.01 
3. 773E + 02 3. 446EI01 
3. 080Er02 3. 160EI01 
2. 729E + 02 2. 933Er01 
7. 857E + 01 8. 897E + 00 
4. 068E 01 4.606E-02 
6. 891E 04 6. 582E-05 
1. 120E-04 1. 690E 06 
7. 795E 05 1. 183E 06 

S S T R 2 : outboard (Sv h; 

1st wall 1st b. zone 

1.674E + 05 
6. 650E-04 
1. 167E+04 
7. 663E+03 
2. 168E+03 
4.789E+02 
9. 855E-03 
8. 950E-03 
8.792E-03 
8.700E-03 
8. 625E-03 

9. 542Et04 
3. 544E-08 
1.000E-99 
0. 000E + 00 
0.000E+00 
0. 000E+00 
0.000E+00 
0.000E+00 
0. 000E + 00 
0. 000E+00 
0. OOOEtQO 

2nd b. zone 

1.230E + 04 
6.640Er02 
3.519E+02 
3. 150E-02 
1.830E-02 
1.08IE-02 
1.949Et00 
9. 786E03 
1.601E-05 
2.312E-06 
1.696E-06 

3rd b. zone 
1 

1.006E.03 1 1 
2. 377EI02 3 
1.472E + 02 1 
1.280E + 02 1 
7. 463E + 01 5 
4. 79IE-01 3 
1.056E-00 6 
5. 349E 03 3 
4. 570E 05 5 
3.827E-05 4 
3. 794E 05 . 3 

Shield 

172E-02 
091E-01 
329E+01 
127E4 01 
523E+00 
282E^00 
498E 01 
364E 03 
185E-06 
988E-07 
673E-07 
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Table 2.2.1(2) ± £ 3 > # - * > h © ^ ® i ^ S ^ 

(1.0 MW/m2 on the First wall, 2/20FPY) 

fttprnm 

0 d 
1 d 
7 d 

30 d 
0.5 y 
l y 

10 y 
50 y 
100 y 

1000 y 
10000 y 

&wmffl 

0 d 
1 d 
7 d 
30 d 
0.5 y 
1 y 
10 y 
50 y 
100 y 
1000 y 
10000 y 

D R E A M (Sv/h) 
1st wall 

1. 548E+05 
7.562E+02 
1.268E+02 
3-046E+00 
1. 227E+00 
7. 544E-01 
8. 193E-02 
4.356E-04 
1. 377E-05 
1. 315E-05 
1. 303E-05 

1st b. zone 

5. 139E+04 
5. 721E+02 
1.200E+02 
1.463E+00 
5. 179E-01 
3. 274E-01 
4.488E-02 
2.326E-04 
1. 135E-06 
8. 104E-07 
8.032E-07 

2nd b. zone 
2.877E+04 
5. 137E + 02 
1.097E + 02 
1.036E+00 
3.449E-01 
2. 246E-01 
3.515E-02 
1.819E-04 
4.704E-07 
2. 174E-07 
2. 155E-07 

3rd b. zone 

1. 823E + 04 
4.884E+02 
1.049E + 02 
8. 189E 01 
2.616E-01 
1. 772E-01 
3. 152E-02 
1. 631E-04 
3. 109E-07 
8. 427E-08 
8.346E-08 

Shield 

5-361E^02 
3.940E-01 
8.555E-00 
2. 997E 01 
2.332E-01 
2. 095E 01 
6. 073E-02 
3.146E 04 
6. 568E-07 
2.177E-07 
2. 132E-07 

D R E A M * (Sv/h) 

1st wall 

1.551E+05 
1. 972E+02 
6.213E-01 
2. 645E-05 
2. 507E-05 
2. 361E-05 
1.433E-05 
1.340E-05 
1.340E-05 
1.339E-05 
1.327E-05 

1st b. zone 
5. 139E+04 
2.200E+01 
9.874E-02 
1.006E-06 
9. 762E-07 
9. 461E-07 
7. 542E-07 
7.350E-07 
7.349E-07 
7. 343E-07 
7. 280E-07 

2nd b. zone 
2.859E+04 
7.761E+00 
4.160E-02 
2.101E-07 
2.057E-07 
2.014E-07 
1.743E-07 
1.716E-07 
1.716E-07 
1.714E-07 
1.699E-07 

3rd b. zone 

1. 793E+04 
3- 494E+00 
2. 101E 02 
6. 104E-08 
6. 005E-08 
5. 923E-08 
5. 400E-08 
5. 347E-08 
5. 347E-08 
5. 342E-08 
5. 296E-08 

Shield 

4.914E+02 
4.709E-02 
3. 432E 04 
2. 153E 09 
2. 150E-09 
2. 149E-09 
2. 140E-09 
2. 139E09 
2. 138E-09 
2. 137E09 
2. 118E-09 

- 2 5 -
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Table 2.2.2(1) ^W? > t f - * > r-©3£&:t 

(1.0 MW/m2 on the First wall,2 20FPY) 

&tvmr$ 

0 d 
1 d 
7 d 
30 d 
0.5 y 
1 y 

10 y 
50 > 
100 y 

1000 y 
10000 y 

ft® mm 

0 d 
1 d 
7 d 

30 d 
0.5 y 
1 V 

10 y 
50 y 
100 y 

1000 y 
10000 y 

ftzmm 
0 d 
1 d 
7 d 
30 d 
0.5 y 
1 y 

10 y 
50 y 
100 v 

1000 y 
10000 y 

1st wall 
4.024E+05 
5.496E+04 
2. 147E+04 
1.782E+04 
1. 136E+04 
7. 438E+03 
1.430E+02 
5. 176E01 
4. 187E-03 
2-203E-03 
1. 407E03 

1st wall 
4. 929E-05 
8. 378E+04 
7. 744E+04 
6. 815E + 04 
3. 993E+04 
2.919E+04 
5. 912E + 03 
3. 224E+01 
1.358E+00 
5. 621E 02 
2. 181E02 

1st wall 

4.219E+05 
1.550E+05 
2. 861E+04 
1.856E+04 
5.362E+03 
1.244E+03 
9. 947E-02 
3. 349E-02 
2. 475E-02 
2. 316E-02 
2. 296E-02 

S S T R : outboard 
1st b. zone 
1. 129E + 05 
2.626E+03 
2. 623E + 03 
2. 614E+03 
2. 553E+03 
2. 482E+03 
1.497E + 03 
1.580E + 02 
9.503E+00 
5.490E-04 
1.856E-04 
S S T R 

1st b. zone 
1. 144E+05 
2.669E+03 
2.667E+03 
2.657E+03 
2.596E+03 
2.524E+03 
1.522E + 03 
1.606Et02 
9- 661E-00 
5. 524E-04 
1.868E-04 

S S T R 

1st b. zone 

9.440E+04 
8. 953E+02 
8.944E+02 
8.913E+02 
8.706E+02 
8.465E+02 
5. 104E+02 
5. 386E + 01 
3.241E+00 
5.622E-04 
1.902E-04 

2nd b. zone 
1.638E + 04 
1.475E+03 
7.338E+02 
6.755E+02 
5.058E+02 
4. 134E + 02 
1.877E+02 
1.960E + 01 
1. 179Er00 
1. 165E-04 
4.316E-05 

316 . outboar 
2nd b. zone 
1.737E + 04 
1.466E + 03 
1.387E + 03 
1.265E-03 
8.979E+02 
7.577E+02 
2.968E+02 
2.053E + 01 
1.208E + 00 
5.816E-04 
2.269E-04 

(W/m3) 
3rd b. zone 
2. 583E-03 
4.416E-02 
3.424E-02 
3. 331E-02 
3.014E-02 
2. 804E-02 
1.575ET02 
1. 649Et01 
9. 919E 01 
2.296E-04 
8. 735E-05 

-d (W mJ, 
- — 

3rd b. zone 
2.963E+03 
6.346E+02 
6.216E+02 
6. 007E + 02 
5.296E+02 
4. 905E + 02 
2. 220E+02 
1.678E+01 
9. 953E 01 
8. 887E 04 
3. 354E 04 

2 : outboard (W m3) 

2nd b. zone 

1.646E+04 
1.207E+03 
5.978Et02 
5.473E+02 
3.898Et02 
3.033E+02 
1. 195E + 02 
1.241E+01 
7.462E-01 
1.219E-04 
4.440E-05 

3rd b. zone 

5.252E-03 
1. 010E-03 
6. 341E-02 
5. 506E-02 
3- 245E-02 
2. 109E + 02 
5. 267E + 00 
2. 121E-02 
2. 212E-04 
1.863E-04 
1. 848E-04 

Shield 
1.567E-02 
4. 106E-01 
1.408E-01 
1 184E 01 
5. 805E-00 
3.347E-00 
4. 928E01 
2. 490E 03 
3 386E 05 
1. 190E 05 
4 301E 06 

Shield 
3. 201E + 02 
9.643E+01 
9 490E+01 
9 256EI01 
8. 430E + 01 
7 815E+01 
2. 368E + 01 
1.505E 01 
2 019E 02 
2 548E 04 
1.520E 04 

_ 
Shield 

5. 279E-02 
1.430E-02 
4.580E-01 
3- 794E-01 
1.783E-01 
1. 01 lErOl 
1. 774E-00 
8. 991E-03 
1. 206E-04 
4. 167E 05 
1.547E-05 

- 2 6 -
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Table 2.2.2(2) £ £ = » > # - * > !-©£&&£ 

(1.0 MW/m2 on the First wall. 2/20FPY) 

ftiPMffl 

0 d 
1 d 
7 d 
30 d 
0.5 y 
1 y 
10 y 
50 y 
100 y 
1000 y 
10000 y 

fttpmm 

0 d 
1 d 
7 d 
30 d 
0.5 y 
1 y 
10 y 
50 y 
100 y 
1000 y 
10000 y 

D R E A M (W/m3) 
1st wall 

1. 776E+05 
1.263E+03 
2. 484E+02 
5. 681E+00 
1.449E+00 
8. 837E-01 
1.905E-01 
1.816E-02 
5. 355E-03 
3. 661E-03 
1.552E-03 

1st b. zone 

1.008E+05 
1.863E+03 
4.445E+02 
6- 164E+01 
5.683E+01 
5. 489E+01 
3. 286E+01 
3. 466E+00 
2. 113E-01 
2. 402E-03 
9.834E-04 

2nd b. zone 

5.464E+04 
1.609E+03 
3.839E+02 
5.052E+01 
4.706E+01 
4.553E+01 
2.731E+01 
2.880E+00 
1.749E-01 
1.432E-03 
5. 767E-04 

3rd b. zone 
3.408E+04 
1. 519E+03 
3. 902E+02 
8. 209E+01 
7. 843E+01 
7. 610E+01 
4. 578E+01 
4.830E+00 
2. 922E-01 
1.456E 03 
6. 061E04 

Shield 

1.225E+03 
1.216E + 02 
2.665E+01 
7. 524E 01 
4. 276E01 
3. 547E01 
1.437E-01 
4. 371E 02 
3. 982E-02 
3. 582E 02 
1.564E 02 

D R E A M * (W/m3) 
1st wall 

1.799E+05 
1. 641E+02 
9. 345E-01 
2.533E-01 
2. 053E-01 
1.996E-01 
1.203E-01 
1.277E-02 
8.381E-04 
7. 316E-05 
6. 561E-05 

1st b. zone 

1.012E+05 
9.196E+01 
5. 774E+01 
5.730E+01 
5.594E+01 
5.439E+01 
3.279E+01 
3.461E+00 
2.082E-01 
4.833E-05 
3.552E-05 

2nd b. zone I 3rd b. zone 1 Shield 
5.422E+04 
6.085E+01 
4.791E+01 
4.763E+01 
4.650E+01 
4.521E+01 
2.726E+01 
2.877E+00 
1.731E-01 
2.977E-05 
2.016E-05 

3.323E+04 
8. 677E+01 
8. 026E+01 
7.990E+01 
7.803E+01 
7.587E+01 
4.574E+01 
4.828E+00 
2.904E-01 
2.345E05 
1.437E-05 

1. 101E+03 
6. 774E-01 
2. 361E-01 
1.145E-01 
5- 456E-02 
5.302E-02 
3. 201E-02 
3. 467E-03 
3. 018E-04 
9.359E-05 
6. 127E-05 

- 2 7 -
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(IMW/m on the first wall 20FPY) 
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(lMW/rn on the first wall, 2FPY) 
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(IMW/m2 on the first wall, 2/20FPY) 
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Table 2.2.3(1) ' P. ROCCOb©g#fT \Z «fc S,ftlt1£j£=£&l ( & & # ) © # , « 

Helium can 
Superconducting magnet 
Thermal insulator 
Back wall 
Inboard shield 
Front wall 
Back wall 
Permanent breeding zone 
Front wall 
Back wall 
Second breeding zone 
Partition wall 
Neutron multiplier 
Partition wall 
First breeding zone 
First wall 

First wall 
First breeding zone 
Partition wall 
Neutron multiplier 
Partition wall 
Second breeding zone 
Back wall 
Support structure 
Front wall 
Permanent breeding zone 
Back wall 
Support structure 
Front wall 
Outboard shield 
Back wall 
Thermal insulator 
Helium can 
Superconducting magnet 
Helium can 

S S T R 

50^ 

D 
D 
D 
D 
□ 
1 1 

V T 

S*ir 6.3&£*?3j? ~ | 

%.ff W»»^(f*<j 
>•*.£*& 
.. .*.. . \ .1 

'I 
' "' 1 
, 1 
1 

■;-1 

. . 1 
,- 1 

1 
1 
1 

- ^ 
- , > - | 

1 1 
D 
D 
D 
D 
D 
D 
D 

100^ 

D 
D 
D 
D 
D 
D 
□ 
D 
□ 
□ 
D 
□ 
D 
□ 
□ 
□ 
□ 
D 
□ 
D 
□ 
□ 
□ 
D 
□ 
D 
D 
D 
D 
D 
D 
D 
D 

S S TR-316 

50^ 

D 
D 
D 
□ 
1 1 

1 
1 

• . 1 

I 

1 

I 

l 

1 
l 
1 

1 1 
1 

1 1 
D 
D 
D 
0 
D 

100^ 

D 
D 
D 
D 
□ 
□ 
□ 

D 

D 

□ 
□ 
□ 
□ 
□ 
D 
D 
D 
P 
D 

S S TR 2 

50¥ 

D 
D 
D 
D 

1 
□ 
□ 
□ 
1- 1 
1 1 
D 
1 1 

1 

1 
D 
1 1 
1 1 
□ 
I I 
□ 
□ 
1 1 

1 
D 
D 
D 
n 
0 

100^ 

n 
n 
□ 
n 
n 
n 
n 
□ 
□ 
□ 
0 
□ 
D 
□ 
czn ! i 

L J 
L' 
□ 
n 
□ 
n 
n 
□ 
D 
□ 
□ 
C 
C 
c 
c 
r 
r 
LJ 

HOR : U LLW : □ MLW HLW : 

­ 3 3 ­
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Table 2.2.3(2; ' P. ROCCO £ © g # 3 T IZ X £ $ M M M ( m £ # ; © 5 } ^ 

m&ti%fo 
(^vX'v + ̂ ^t)) 

CVD coated layer 
First wall 
Berylium block layer 
Cooling channel 
First breeding zone 
Second breeding zone 
Third breeding zone 
Hot shield 
CVD coated layer 
Shield 
Cryostat 
Thermal insulator 
Superconducting magnet 
Helium can 

D R E A M 
, 

50^ 

r~ 
H 
L 
1 

1 
1 

c 
C 
r -
r L 
r 
L c c 

100^ 

r 

i - 1 

1 ._! 
1 n 
n 

iD 

L 

1 LJ 
1 

D R E A M * 
-

50¥ 
-

-_-_ 

= — 

— — 
1 100¥ 
r 
r 
r 

r 
L 
r 

HOR : f LLW : f j MLW : C HLW : [. 
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(lMW/ni on the first wall, 2FPY) 
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(lMW/rn on the first wall, 2FPY) 

10 18 

10 is 

10 12 

« 

10" 

10" 

"I1 T ITTIII I I I PTTTJ T I 1 I I T f l | " ' — r - r r p T T ] 1—rrTTTTTJ-

S S T R 2 

TOTAL _, 

*A1 
- A -
- n -

-K7-

o 

> 42 
JVAr 
44 T . 

^Sc 

8—^&==fr=*fr=8: 
r 
v- -v— v \—v-v-

-o -o -
n 

10 10° 102 

j££PB$HB (years) 

Fig.2.2.5(3) % i mo^m^m^msmt 

- * 

104 

(IMW/m on the first wall, 2FPY) 

10l 

101 

a 
1012r 

« 

10" r 

io6 b-

T TTTrn 1—TTTTTTTl 1—TTTTTTTT TT7T1 1—rTTTTTTl 1 1 ! ' ' M!| 

'O-

f7-

-O O O-O-

. . 0 - - - a " - - 0 O -

- o -

•-D-

DRE AM 

TOTAL 

^ 7 - MC1 

-O-O— 

-V-£-

10"' 10° 102 

^iP^fK (years) 
Fig.2.2.5(4) m 1 £©ttJ«&©ll#R3gft: 

10" 

- 3 6 -



JAERI-Tech 97-054 

(lMW/nT on the first waD, 2FPY) 
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10" 
(lMW/m'on the first wall, 2FFY) 
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10v (lMW/ni on the first wall, 2FPY) 
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Table 2 . 2 . 4 ( 1 ) D o m i n a n I N u c l i d e s ( S S T R ) 

I 
o 
I 

( i i & ) 

a%i$ 5 o *£) 

(r^ip 1 0 0 f|-:) 

NUCLIDE 

TOTAL 

H 3 
He 6 
Mn 56 
* 187 
Fe 55 
W 183m 
Cr 51 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Fe 55 
Ni 63 
C 14 
Be 10 
Nb 91 

NUCLIDE 

TOTAL 

H 3 
Ni 63 
C 14 
Be 10 
Nb 91 
Mn 53 
Re 186 

ACTIVITY 
(BQ") 

1. 171Et21 

4. 01E.01 
2. 10E + 01 
8- 56E + 00 
8- 23E + 00 
7. 75E + 00 
3. 54E + 00 
2. 18E + 00 

ACTIVITY 
(BQ) 

2.825EH9 
(X) 

1. 00E + 02 
I 
8 
4 
1 
1 
3 

13E 03 
56F-04 
18E 04 
84E-04 
16E 04 
49E-05 

ACTIVITY 
(BQ) 

1. 700E+18 
(X) 

1. 00E + 02 
4. 91E-03 
3. 04E-03 
1. 93E 03 
5. 51E 04 
4. 84E 04 
1 65E 04 

NUCLIDE 

TOTAL 

He 6 
Mn 56 
N 16 
* 187 
Li 8 
V 52 
Rel88 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Be 10 
C 14 
Ni 63 
Fe 55 
Rel86 

NUCLIDE 

TOTAL 

11 3 
Be 10 
C 14 
Ni 63 
Co 60 
Rel86 
Rel86m 

DECAY H E M 
(!) 

1.502E-08 
(X) 

4. 11E + 01 
2. 68E + 01 
I.21E.01 
8.08E + 00 
2.39E + 00 
2.03E+00 
1. 94Ef00 

DECAY HEAT 
(*) 

2. 597E+04 
(%) 

9.95E + 01 
5. 11E-01 
5. H E 03 
1.58E 03 
1.24E 03 
8.79E 04 
6. 16E 04 

DECAY HEAT 
(1) 

1. 556Et03 

9. 9 8 E • 01 
8.52E 02 
2.63E 02 
1.47E 02 
1. I 8E 02 
1.03E 02 
3.70E 03 

NUCLIDE 

N 16 
Mn 56 
Li 8 
* 187 
Mn 54 
V 52 
Tal82 

NUCLIDE 

Co 60 
Ir 192 
Nb 94 
Irl92n 
Pt 193 
Re 186 
Nb 91 

NUCLIDE 

Co 60 
lr 192 
Nb 94 
Irl92n 
Re 1 86 
Pt 193 
Nb 91 

DOSE RATE 
(SV/HR) 

8. 482E t 04 
5. 097E+04 
1.975E + 04 
7. 395E + 03 
4.330E+03 
3. 397E + 03 
4. 747E + 02 

DOSE RATE 
(SV/HR) 

1.615E 01 
7. 213E-05 
4.860E-05 
8. 184E-06 
7. 283E-06 
4.497E-06 
3. 490E-06 

DOSE RATE 
(SV/HR) 

2. 242E 04 
6.246E-05 
4. 852E 05 
7. 087E-06 
4. 496E 06 
3. 677E 06 
3. 316E-06 

NUCLIDE 

TOTAL 

W 187 
Re 188 
Mn 56 
Fe 55 
Mn 54 
Tal82 
H 3 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Be 10 
Fe 55 
C 14 
Ni 63 
Rel86 

NUCLIDE 

TOTAL 

H 3 
Be 10 
C 14 
Ni 63 
Rcl86 
Co 60 
Re 186m 

INGESTION 
(SV) 

2.171E+11 
(X) 

4. 35Et01 
1.30E+01 
1. 06E + 01 
6.69E+00 
6.69E+00 
3.70E+00 
3. 68E + 00 

INGESTION 
(SV) 

4.825E+08 
(X) 

9.95E + 01 
4. 62E-01 
1. 22E-02 
8. 01E 03 
6.02E-03 
3. 67E03 
7.56E-04 

INGESTION 
(SV) 

2.900E+07 
(X) 

9.96E+01 
2.04E-01 
9.96E-02 
4. 32E 02 
1. 26E-02 
1. 07E 02 
8. 22E 03 

NUCLIDE 

TOTAL 

Fe 55 
Tal82 
Mn 54 
W 187 
Rel88 
Mn 56 
Co 60 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Be 10 
Fe 55 
Ni 63 
Nb 91 
Nb 93m 

NUCLIDE 

TOTAL 

11 3 
Be 10 
Ni 63 
Nb 91 
C 14 
Re 186m 
Nb 93m 

INHALATION 
(SV) 

2.271EH1 
(X) 

2.84E+01 
1.93E+01 
1.49E + 01 
8. 92E + 00 
7.65E+00 
4. 33E+00 
4. 14E + 00 

INHALATION 
(SV) 

4.968E + 08 
(X) 

9.67Ef01 
2.63E+00 
6. 28E 01 
3. 46E-02 
2. 00E-02 
7.73E-03 
6. 11E-03 

INHALATION 
(SV) 

3.225E f07 
(X) 

8. 96E + 01 
9.67E+00 
2. 17E 01 
1. 13E-01 
8. 96E 02 
7. 74E02 
6. 29E-02 

CD 

2 
H 
CD 

o 

( 4 . f )' Dominant Nuclides' IJ IS * ffl &M »r ^ ^ T © £ f £ i £ K fc (J 3 & # £ fc <MC * 5T L *: <, : © f t ^ f f l J 8 i l i , 7 " 5 > ^ y h £ & £ 2 *£ 
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Table 2. 2. 4(2) D o m i n a n t N u c l i d e 

(Eft) NUCLIDE 

TOTAL 

H 3 
He 6 
Mn 56 
Fe 55 
Cr 51 
Co 58 
Co 57 

(#£P 5 0 $ ) NUCLIDE 

TOTAL 

H 3 
Ni 63 
Co 60 
Nb 91 
Ni 59 
Mo 93 
Nb 93m 

0%i$ 1 0 0 $ ) NUCLIDE 

TOTAL 

H 3 
Ni 63 
Nb 91 
Ni 59 
Mo 93 
Nb 93m 
C 14 

ACTIVITY 
(BQ) 

1. 193ET21 
(X) 

3. 99Et01 
2. 07E + 01 
1. 19E + 01 
5. 89E + 00 
4. 26E + 00 
3. 37E + 00 
2. 24E + 00 

ACTIVITY 
(BQ) 

2.881EU9 
(X) 

9.94E+01 
5. 30E-01 
6.39E-02 
7. 88E03 
6.32E-03 
2. 03E-03 
1.99E-03 

ACTIVITY 
(BQ) 

1.836EH8 
(X) 

9. 38E + 01 
5. 88E + 00 
1. 18E-01 
9.92E-02 
3. 16E-02 
3. 06E-02 
7. 48E 03 

NUCLIDE 

TOTAL 

He 6 
Mn 56 
N 16 
Co 58 
Co 60 
V 52 
Li 8 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Ni 63 
Nb 91 
Nb 93m 
Nb 94 
Ni 59 

NUCLIDE 

TOTAL 

H 3 
Ni 63 
Co 60 
Nb 91 
Nb 93m 
Nb 94 
Ni 59 

DECAY HEAT 
(W) 

1.686E + 08 
(X) 

3.67E+01 
3.38E+01 
1.09E + 01 
3. 87Et00 
3.28E + 00 
3.01Et00 
.2. 17E + 00 

DECAY HEAT 
(W) 

3. 429E+04 
(X) 

7.64E+01 
2.24E+01 
1.22E + 00 
1.83E-02 
8.03E-03 
7.04E-03 
5.72E-03 

DECAY HEAT 
(W) 

1. 899E+03 
(X) 

8. 29E + 01 
1.56E+01 
5.61E-01 
3.14E-01 
1.42E-01 
1.27E-01 
1.03E-01 

NUCLIDE 

N 16 
Mn 56 
Li 8 
Co 58 
Co 60 
V 52 
Mn 54 

NUCLIDE 

Co 60 
Nb 94 
Nb 91 
Nb 92 
Tc 98 
Al 26 
Y 90 

NUCLIDE 

Co 60 
Nb 94 
Nb 91 
Nb 92 
Tc 98 
Al 26 
Y 90 

DOSE RATE 
(SV/HR) 

8.573E+04 
6.544E+04 
2.018E+04 
9. 526E+03 
6.856E + 03 
5.738E+03 
4.778E+03 

DOSE RATE 
(SV/HR) 

9.520E+00 
3.394E-03 
7.968E-04 
1.686E-06 
1.222E-06 
3.616E-07 
1.749E-09 

DOSE RATE 
(SV/HR) 

1.322E-02 
3.388E-03 
7.572E-04 
1.686E-06 
1.222E-06 
3.616E 07 
5. 321E 10 

(ft * ) ' Dominant Nuclides' 12 fB * © & S K o ^ T 0 ^ ^ « K fc 1} 3 &f i £ t <h K $ ; ! ' L 
C tiznifc-f 5 « « K - o H T I i 2 0*f-#©S<h L T I ? I Ltza fc fc" U 5ffilftft$(Cc 
t C * A < t *l 5 I « T © * ^ h t K , 'Dominant Nucl ides ' £ & 5£ L tz , 

( S S T R -316) 

NUCLIDE 

TOTAL 

Co 60 
Co 58 
Mn 56 
Mn 54 
Fe 55 
Mo 99 
Co 57 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Ni 63 
Mo 93 
Nb 91 
Ni 59 
C 14 

NUCLIDE 

TOTAL 

H 3 
Ni 63 
Co 60 
Mo 93 
Ni 59 
Nb 91 
C 14 

INGESTION 
(SV) 

2.284E+11 
(X) 

4.06E+01 
1.76E + 01 
1.43E + 01 
6.82E + 00 
4.92E+00 
4.29E + 00 
3.98E+00 

INGESTION 
(SV) 

6.392E+08 
(X) 

7.62E+01 
2.02E+01 
3.58E+00 
2.75E-02 
1.67E-02 
1.60E-02 
1.21E-02 

INGESTION 
(SV) 

4.626E+07 
(X) 

6.33E + 01 
3.50E+01 
3.87E-01 
3.76E-01 
2.20E-01 
2. 19E-01 
1.66E-01 

NUCLIDE 

TOTAL 

Co 60 
Co 58 
Co 57 
Fe 55 
Mn 54 
Mn 56 
H 3 

NUCLIDE 

TOTAL 

Co 60 
H 3 
Ni 63 
Nb 91 
Nb 93m 
Mo 93 
Be 10 

NUCLIDE 

TOTAL 

Ni 63 
H 3 
Nb 91 
Mo 93 
Nb 93m 
Be 10 
Co 60 

INHALATION 
(SV) 

8.508E+11 
(X) 

6.38E+01 
1.37E+01 
7.54E+00 
5. 86E+00 
4.26Et00 
1.63E + 00 
9.51E-01 
INHALATION 

(SV) 
1.392E + 09 

(X) 
5.42E + 01 
3. 50E + 01 
9.21E+00 
6.37E-01 
3. 18E-01 
3. 16E-01 
2.27E-01 

INHALATION 
(SV) 

1.429E + 08 
(X) 

6.35E + 01 
2.05E + 01 
5.89E+00 
3. 05E + 00 
3.02E+00 
2.21E + 00 
7.33E-01 

> 
2 T 
<-> 
to 
"? S 

act 
0 tt £ © tt * 11, 7 ' 5 > 7 " 7 r - £ & £ 2 4 £ 
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Table 2. 2. 4 (3 ) D o m i n a n t N u c l i d e s ( S S T R 2 ) 

( f i » ) 

(ftfp 5 0 $ ) 

(r̂ q̂ 10 0 $) 

NUCLIDE 

TOTAL 

H 3 
He 6 
Na 24 
Mg 27 
I 187 
Sc 48 
N 16 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Ni 63 
C 14 
Fe 55 
Al 26 
Be 10 

NUCLIDE 

TOTAL 

H 3 
Ni 63 
C 14 
Al 26 
Be 10 
Mn 53 
Nb 91 

ACTIVITY 
(BQ) 

8- 751E4-20 
(X) 

5. 16E + 01 
I. 87E + 01 
5. 54E + 00 
4. 15E + 00 
2.88E+00 
2. 36E + 00 
2. 04E + 00 

ACTIVITY 
(BQ) 

2.716E+19 
(X) 

1.00E + 02 
4. 77E-04 
2. 40E-04 
1.62E-04 
1. 16E-04 
2.58E-05 
1.76E-05 
ACTIVITY 

(BQ) 
1.634EU8 

(X) 
1.00E + 02 
2. 82E-03 
2. 67E-03 
4. 30E-04 
2. 92E 04 
1. 01E-04 
5. 75E 05 

NUCLIDE 

TOTAL 

He 6 
Na 24 
N 16 
Sc 48 
Mg 27 
Mn 56 
Li 8 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Al 26 
K 42 
C 14 
Be 10 
Ni 63 

NUCLIDE 

TOTAL 

H 3 
Al 26 
C 14 
Be 10 
K 42 
Ni 63 
Co 60 

DECAY HEAT 
(I) 

1.446Et08 
(X) 

2. 83E + 01 
2.51E+01 
1.44E + 01 
8- 17E + 00 
6.40E + 00 
4. 14E + 00 
2.74E + 00 

DECAY HEAT 
(f) 

2.490E + 04 
(X) 

9.98E + 01 
2. 17E-01 
1.41E-02 
1.64E-03 
1.40E-03 
7.75E-04 
7.18E-04 

DECAY HEAT 
(I) 

1.499E+03 
(X) 

9.97E + 01 
2.34E-01 
2.3IE-02 
1.29E 02 
9-55E-03 
8.44E 03 
5.00E 03 

NUCLIDE 

Na 24 
N 16 
Sc 48 
Mn 56 
Mg 27 
Sc 46 
Li 8 

NUCLIDE 

Co 60 
Al 26 
K 42 
Nb 94 
I r 1 92 
Rel86 
Irl92n 

NUCLIDE 

Al 26 
Co 60 
K 42 
Nb 94 
Irl92 
Rel86 
Irl92n 

DOSE RATE 
(SV/HR) 

1.034E+05 
8. 955E + 04 
3. 29lEf04 
3.018E+04 
1.339E+04 
9.819E+03 
7. 164E + 03 

DOSE RATE 
(SV/HR) 

1.049E-01 
8. 713E-03 
2.425E-04 
5.263E-05 
2.592E-05 
3-451E-06 
2.941E 06 

DOSE RATE 
(SV/HR) 

8. 712E 03 
1.457E-04 
8. 484E-05 
5. 254E 05 
2.245E 05 
3. 451E 06 
2.547E-06 

( ft;£cV Dominant Nuclides' 12 IB * © & fl IC -7 ̂  T © £ ft t£ C fc It <Z> *S * £ t> <t Id * £ L tz 
rt«CSI*-r4ffi«»=^)^TIi2 0$r»©ft<!:LTfffflliLfco 
<t,cft*<tkSft#T©ffi£t>i:C Domi nant 

fz f:L, 1 
Nucl ides' Zfkfe L tz , 

E fi] $ M $ ( Con 1 

NUCLIDE 

TOTAL 

Sc 48 
W 187 
Sc 46 
Na 24 
Sc 47 
H 3 
Ca 45 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Ar 42 
C 14 
Al 26 
Ni 63 
Be 10 

NUCLIDE 

TOTAL 

H 3 
C 14 
Al 26 
Ar 42 
Be 10 
Ni 63 
Co 60 

o ; © m i 
.act Dose 

INGESTION 
(SV) 

1. 528EU1 
(X) 

2. 84E + 01 
1.62E+01 
1.40E + 01 
1.33E + 01 
5.60E+00 
5.02E + 00 
3. 53E + 00 

INGESTION 
(SV) 

4.627E+08 
(X) 

9.98E + 01 
1.96E-01 
9.98E-03 
5.32E-03 
5. 16E-03 
2. 12E-03 
1.86E-03 
INGESTION 

(SV) 
2. 786E+07 

(X) 
9.97E + 01 
8. 78E-02 
8.56E-02 
5.80E-02 
3.08E-02 
2.48E-02 
4.52E-03 

=t©&fr.li, 7' 
Rate')£g??U: 

NUCLIDE 

TOTAL 

Sc 46 
Sc 48 
Tal82 
Na 24 
Ca 45 
Fe 55 
H 3 

NUCLIDE 

TOTAL 

H 3 
Co 60 
Be 10 
Al 26 
Ar 42 
Ni 63 
C 14 

NUCLIDE 

TOTAL 

H 3 
Be 10 
Al 26 
Ni 63 
Ar 42 
C 14 
Nb 94 

' =7 > >r 7 1 
-f 4 * f> f: 

INHALATION 
(SV) 

2. 025EM1 
(X) 

4. 22E + 01 
1.22Et01 
1.06Et01 
7. 66E + 00 
5. 27Et00 
4. 16E + 00 
3. 79Ei 00 

INHALATION 
(SV) 

4.678E+08 
(X) 

9. 87E + 01 
1. 13E + 00 
9.69E 02 
3. 15E-02 
1. 50E 02 
1. 17E02 
5.26E 03 

INHALATIO 
(SV) 

2. 85IE 07 
(X) 

9. 74E*01 
1. 59E.00 
5. 17E 01 
1. 36E 01 
8. 60E 02 
8. 58E 02 
3. 45E 02 

-£&£ 2 $ 
:(2. SS:' 

m 
2 

i 

H 

CD 
en 



Table 2. 2. 4 (4 ) D o m i n a n t N u c l i d e s ( D R E A M ) 

00 
I 

(lift) NUCLIDE 

TOTAL 

Al 28 
H 3 
He 6 
Aul98 
Si 31 
Al 29 
N 16 

(ftfll 5 0 $ ) NUCLIDE 

TOTAL 

H 3 
C 14 
Ni 63 
CI 36 
Ar 39 
Ni 59 
Be 10 

(##1 1 0 0 $ ) NUCLIDE 

TOTAL 

H 3 
C 14 
Ni 63 
CI 36 
Ar 39 
Ni 59 
Be 10 

ACTIVITY 
(BQ) 

9.491E + 20 
(X) 

5. 16E + 01 
2. 14E + 01 
1. 15E + 01 
6-47E + 00 
4. 23E + 00 
1. 52E + 00 
1. 13E + 00 

ACTIVITY 
(BQ) 

1.224E+19 
(X) 

9. 98E + 01 
2. 03E-01 
1. 19E-02 
5.91E03 
3. 27E-04 
1.28E-04 
9. 60E-05 

ACTIVITY 
(BQ) 

7.609E+17 
(X) 

9. 65E + 01 
3. 24E + 00 
1.35E-01 
9. 50E 02 
4 62E-03 
2. 05E 03 
1. 54E 03 

NUCLIDE 

TOTAL 

Al 28 
He 6 
N 16 
Aul98 
Al 29 
Al 30 
Si 31 

NUCLIDE 

TOTAL 

H 3 
C 14 
CI 36 
Ni 63 
Co 60 
Ar 39 
Be 10 

NUCLIDE 

TOTAL 

H 3 
C 14 
CI 36 
Ni 63 
Ar 39 
Be 10 
Ni 59 

DECAY HEAT 
(W) 

3.031E+08 
(X) 

7.81E+01 
9.05E+00 
4.12E+00 
2.45E+00 
1.80E + 00 
1.47E+00 
1.26E + 00 

DECAY HEAT 
(I) 

1. 140E + 04 
(X) 

9.79E + 01 
1.73E + 00 
2.78E-01 
3.49E-02 
2.56E-02 
1.23E-02 
4. 16E-03 

DECAY HEAT 
(I) 

9.034E+02 
(X) 

7.43E + 01 
2. 16E + 01 
3.51E + 00 
3.12E-01 
1.36E-01 
5-26E 02 
1.86E-03 

NUCLIDE 

Al 28 
N 16 
Al 30 
Al 29 
Mg 27 
Aul98 
Na 24 

NUCLIDE 

Co 60 
Al 26 
Nb 94 
Pt 193 
CI 36 
Irl92 
Irl92n 

NUCLIDE 

Al 26 
Nb 94 
Co 60 
CI 36 
1 r 192 
Pt 193 
Irl92n 

DOSE RATE 
(SV/HR) 

1.545E+05 
9.678E+03 
3.654E+03 
3.333E+03 
1.903E + 03 
7.285E+02 
5.457E + 02 

DOSE RATE 
(SV/HR) 

7. 453E-04 
1.743E-05 
8. 143E-06 
4.088E-07 
3.490E-07 
2. 945E 07 
3. 341E-08 

DOSE RATE 
(SV/HR) 

1.743E-05 
8- 129E-06 
1.035E-06 
3.490E-07 
2. 550E 07 
2 064E-07 
2. 894E 08 

NUCLIDE 

TOTAL 

Aul98 
Si 31 
H 3 
Aul99 
Al 28 
Mg 28 
Aul98m 

NUCLIDE 

TOTAL 

H 3 
C 14 
CI 36 
Ni 63 
Ar 39 
Co 60 
Be 10 

NUCLIDE 

TOTAL 

C 14 
H 3 
CI 36 
Ni 63 
Ar 39 
Be 10 
Ni 59 

INGESTION 
(SV) 

1. 118E+11 
(X) 

8.78E+01 
4.67E+00 
3. 09E + 00 
1.35E + 00 
1.09E + 00 
3.41E-01 
3.09E-01 

INGESTION 
(SV) 

2.224E+08 
(X) 

9.33E+01 
6.25E + 00 
2.67E-01 
9.80E-02 
6.47E-02 
2.21E-02 
9.51E-03 

INGESTION 
(SV) 

2.719E + 07 
(X) 

5.08E+01 
4.59E + 01 
2. 18E + 00 
5.67E-01 
4. 65E-01 
7.78E-02 
3.22E 03 

NUCLIDE 

TOTAL 

Aul98 
H 3 
Al 28 
Si 31 
Aul99 
P 32 
Aul98m 

NUCLIDE 

TOTAL 

H 3 
C 14 
CI 36 
Ni 63 
Be 10 
Co 60 
Ar 39 

NUCLIDE 

TOTAL 

C 14 
H 3 
CI 36 
Be 10 
Ni 63 
Ar 39 
Ni 59 

INHALATION 
(SV) 

7. 992E+10 
(X) 

8. 45E + 01 
4.32E + 00 
3.98E+00 
2.96E + 00 
1.36E + 00 
6.76E-01 
3.71E-01 

INHALATIO 
(SV) 

2.283E+08 
(X) 

9.09E + 01 
6.09E + 00 
1.74E + 00 
5.35E-01 
4.89E-01 
1.26E-01 
9.28E-02 

INHALATION 
(SV) 

3.245E+07 
(X) 

4.26E+01 
3. 85E + 01 
1.23E + 01 
3.44E+00 
2.66E + 00 
5.74E-01 
1.73E-02 

> 
2 
T 
o 
CO 

o 
en 

(ft*)'Dominant Nuclides' 12 {I * © % & iZ -7 t> T © £ £ g # IC fc tt S *SM 

£ K * * £ tt5ffi«T©fa* fc £ K , Dominant Nucl ides' £ ft 5£ L tzB 

^ U C f t ^ L f c o C©Jj&£©*£ftl2, 7 ' 7 > 7 " v r - X & £ 2 * £ 
Q & S $ (Contact Dose Rate)* mm C t S * £ IC (2 , ®mz 



T a b l e 2. 2. 4 ( 5 ) D o m i n a n t N u c l i d e s ( D R E A M ' ) 

(it & ) NUCLIDE ACTIVITY 
(BQ) 

TOTAL 9.130E+20 
(X) 

Al 28 5.73E+01 
H 3 2. 22Et01 
He 6 I.20E.01 
Si 31 4. 70Et00 
Al 29 1. 69Et00 
Mg 27 1. 15E + 00 
Al 30 5. 72E 01 

NUCLIDE DECAY HEAT NUCLIDE DOSE RATE NUCLIDE 
(W) 

TOTAL 3. 029E108 
(X) 

Al 28 8. 35E+01 
He 6 9.05Et00 
Al 29 1.92E+00 
Al 30 1. 57EI00 
Si 31 1.35EI00 
N 16 8.91E 01 
Mg 27 8.88E01 

(SV/HR) 

Al 28 1.645E + 05 
Al 30 3.892Ef03 
Al 29 3.549E+03 
Mg 27 2.025Ef03 
N 16 8-322E+02 
Na 24 5.696E + 02 
Li 8 3. 257E + 02 

NGESTION 
(SV) 

TOTAL 1.125EH0 
(X) 

Si 31 4.95E+01 
H 3 3.06E+01 
Al 28 1. 16E + 01 
Mg 28 3.62E+00 
Mg 27 2. 15E + 00 
Na 24 9.92E-01 
Al 29 7.69E-01 

NUCLIDE INHALATION 
(SV) 

TOTAL I . O U E T I O 
(X) 

H 3 3. 40Ef01 
Al 28 3. 35Ef01 
Si 31 2.50E+01 
Al 29 2. 29E+00 
Mg 28 2.17Ef00 
Mg 27 1.14E+00 
Na 24 8.40E-01 

(#£P 5 0 $ ) NUCLIDE ACTIVITY 
(BQ) 

TOTAL 1.221E+19 
(X) 

H 3 1. 00E + 02 
Ni 63 4.97E-03 
C 14 3. 81E-04 
Be 10 9. 62E05 
Ni 59 6.04E-05 
Nb 93m 7. 25E-07 
Mo 93 5. 57E 07 

NUCLIDE DECAY HEAT NUCLIDE DOSE RATE 
(SV/HR) 

TOTAL 
H 3 
Ni 63 
Be 10 
C 14 
Nb 94 
Ni 59 
Al 26 

(W) 
:. 117E + 04 

(X) 
1.00E + 02 
1.49E-02 
4.25E-03 
3.30E-03 
1.04E 04 
7. 11E-05 
5.76E 05 

Al 26 
Nb 94 
Co 60 
SbI25 
Na 22 
Nb 91 
K 42 

1.788E 
8. 143E 
5.994E 
1. 113E 
3. 344E 
3. 228E 
6. 239E 

-05 
-06 
-08 
-10 
-11 
-11 

NUCLIDE INGESTION 
(SV) 

TOTAL 2.076E+08 
(X) 

H 3 9.99E + 01 
Ni 63 4.38E-02 
C 14 1.25E-02 
Be 10 1.02E-02 
Ni 59 1.99E-04 
Nb 94 3. 44E 05 
Al 26 2.10E-05 

NUCLIDE INHALATION 
(SV) 

TOTAL 2.091E+08 
(X) 

H 3 9.92E + 01 
Be 10 5-33E-01 
Ni 63 2.44E-01 
C 14 1.24E-02 
Nb 94 1.79E-03 
Ni 59 1.27E-03 
Nb 93m 3.26E-04 

> 
2 

i 

CD 
o 

CD 

(}%£$ 1 0 O $ ) NUCLIDE 

TOTAL 
H 3 
Ni 63 
C 14 
Be 10 
Ni 59 
Nb 93m 
Mo 93 

ACTIVITY NUCLIDE DECAY HEAT NUCLIDE DOSE RATE 
(BQ) (f) (SV/HR) 

7.348E+17 TOTAL 6. 735Ef02 
(X) (X) 

9. 99Er01 H 3 9. 97Ef 01 
5. 83E 02 Ni 63 1.74E 01 
6.29E-03 Be 10 7.04E 02 
1. 60E-03 C 14 5.44E 02 
1. 00E-03 Nb 94 1.72E 03 
9. 22E-06 Ni 59 1.18E 03 
9. 16E 06 Al 26 9. 55E 04 

Al 26 1 
Nb 94 8 
Co 60 8 
Nb 91 3 
K 42 2 
Nb 92 
K 40 

788E 
129E-
324E 
068E-
183E 
412E 
I79E-

05 
06 

12 
12 
13 

NUCLIDE INGESTION 
(SV) 

TOTAL 1.259E + 07 
(X) 

H 3 9.91E + 01 
Ni 63 5.10E-01 
C 14 2.05E-01 
Be 10 1.68E-01 
Ni 59 3.28E-03 
Nb 94 5.66E-04 
Al 26 3.47E 04 

NUCLIDE INHALATION 
(SV) 

TOTAL 1.399E+07 
(X) 

H 3 8. 92E f 01 
Be 10 7. 97E+00 
Ni 63 2. 57Er00 
C 14 1.85E 01 
Nb 94 2. 67E 02 
Ni 59 1.90E 02 
Nb 93m 3. 73E-03 

(ft .#;)' Dominant Nuc 
.1 tiz-Mm-tz®® 

ides ' (2 {1*1 * O ^ M i r o i ^ T © £ f 
IZ 'J ^ T 12 2 0 if- ft © W t L T n 
X © l j t £ i> t I- - 'Dominant \ uc l i des ' £ ft 'aL L iz ~, 

\Z fc It 5 & ft £ h t \Z ft 5£ L tz „ Z. © m & © '& % It. 7' 5- > y 7 1- £ ft £ 2 # 
Ltza tztzL, -k i f i i S i : ^ (Contact Dose Rate >£ & "?- iZ ? % ig, ft K (2 . S i ; ' 

file:///uclides'
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2. 3 JfcliNtSx-^-X 

2 . 3 . 1 f ­ ^ 7 ' f 7 ' 7
l
J 

F I S P A C T ­ 3 0 H ­ ^ * i : LT*# £ttfc«l»£­»;*j*p©iHEU:f¥ 0 &#KL*i::& 

7­i"7*7 U <fc L T S l L t o £ / ; . 7­f"7*7 Ufr£j&£tt­r­*©tfc{ii3F£?f ? f ­ ^ 7 
­f"7*7 ' J f t l 3 ­ K£ftj£Lfco 

2 . 3 . 1 . 1 fctfjLfc-r-* 

( l )&^ tMf f ­WK#<5f* ­ * 
Table 2. 1. 1K^ Lfc 5 M <0 O&M'r-X&mtit&tt t 7*7 >T" ­y h J l ^ y t U *)\Z 

o ^ T . Fig. 2. 1. lK^Lfc®«r<fc(^33®8)©aiHLf f ­£©*£3l£ . f£ff lL/cfm 

L/c f­'­ * {*J£lT©iI 0 T& £ o 

F W £ . &m. & £ . &i&. + r 4 ? x ^ r ^ / 7 7 v n , M H ^ 
2)t t»^m 

&®mz-?^X'tiZQfflffl(0, 1.7.30B.0. 5, 1. 10,50. 100, 1000, 10000$) - £iz'& <h 
ntzttTor-? 

s a « , ^ ? $ u ttMti. ¥mm. mm&xe, a, 7). ^Ms^KContact 
dose r a t e ) . i P ffiMmi < US(Inges t ion dose). mAMMmi < ££S(Inh 
alation dose) 

S«»*©Sfi l l i»: fc^Tt i^T©fl [ | t ' fb^Ji£eia**f f tH­r5©{iSIIWT(i / j : < . £ 
g­r^il#r4(Hazard)i:o^T^#©Act^^^(DoiTiinant Nuclides)*: # £ # £ £ 1 ­ 5 „ 
C©.6£#Ht L. MaM^V7

u
U^©f?ff l l i i r i^ l l

?
^±Ir2T*­^iro^T(i^4 , 5 $ C ^ 

­̂ Dominant Nuclides^ ­5 f " ­ 9 *f tt£*8Jrt Lfc0 

2.3. 1.2 ft­J&L*:f*­*5'i"7*5 '1 

133^­x©;tt*tftSff*££(ift50MB)Ktfift40MB©5^7*5 'J Kff i# j ­ f ­«£­r­* *< 
£ £ * l T ^ 5 o 5^7*7 ■J'fblCf^LTJi. f i • M3F©fBSffitt©a£>£. 7 ^ 7 ' J 

­ 4 5 ­
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£ - o © 7 W ^ i - r i - f C . S S T R * S ^ l i S S T R - 3 1 6 ^ © t i t 3 £ # 0 f i £ l r £ K f1'-
^ 7 W ^ f K J & L ^ o ttz, m&fottm%tzQ®ffim&Jt>&M%M.m£&i&7 r^ )l,£ 

£(T0 6 O T & 6 0 

ftl7 7 ^ ^ 

mmyr^^ 

FP3TRANS.DAT 
FP3SSTR. DAT 
FP3ITER. DAT 
FP3SSTR2. DAT 
FP3DREAM. DAT 
FP3DREM2. DAT 

t m & # . $Mittltt&^fc9©iw&&^&g^l:^£tei&»} 

^*P«8P^ri©J^^»fcJ:c>'ri i lX^^ r-;U£&*i*i 

2 . 3 . 2 7^7*7 VCDT-f&WlB^ 

( i ) ^ a i 7 T- -r ;i/ 

1jDescriptive Information 
Activation calculation (80A1) 
Calculation of the neutron fluxes (80A1; 
Neutron energy group structure (6E12. 5) 
Gamma energy group structure (6E12. 5) 

2 >Control Card 
NMREAC, NMRNUC (215) 
NMREAC : Number of the model reactors 
NMRNUC : Number of the reference nuclides 

3'Reference Card for Each Nuclide 
(NUlCi), NU2Ci), NU3(i), IDNTC(i), HLIFE(i) 
HEATG(i), DCFCD(i). DCFIG(i), 

. AWASSCi ), HEATBfi \ HFATUi \ 
DCFIH(i). i = l, NMRNUC) 

(IX, A2, 13, A1.4X, 16.E10. 3 7X. 7E10. 3) 
\U1 *NU2iNL"3 : Alphanumeric nuclide identifier 
IDNUC 
HLIFE 
AMASS 
HEATB 
HEATA 
HEATG 
DCFCD 
DCFIG 
DCFIH 

a six-digit nuclide identifier 
Half-life (sec) 
mass (g/atom) 
Heat production, /3 -energy (kW/atom; 
Heat production, a -energy (kf, atom) 
Heat production, 7 -energy (kf/atom) 
Dose conversion factor for Contactdose-rate (Svh'1 

Dose conversion factor for Ingestion-dose (Sv atom) 
Dose conversion factor for Inhalation-dose (Sv'atom) 

atom«kg ' 1 

Data for Each Model Reactor ( 4)-7) are repeated by NMREAC times. ) 

- 4 6 -
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4)Control Card 
TPMDL, NMREG (A5.2X.15) 

TPMDL : Model identifier 
NMREG : Number of the regions 

5)1st Card for a region 
NRG. RGNAME, RADIN, RADOUT, VOLUM, DENS. NMELM. NMTRM. TIMEIR. FLUXT 

(13. IX. A15. IX. 2F9. 3, E10. 3. 2X. F6. 4, IX. 13. IX. 14. IX, 13, IX, E9. 2) 
NRG 
RGNAME 
RADIN 
RADOUT 
VOLUM 
DENS 
NMELM 
NMTRM 
TIMEIR 
FLUXT 

Region number 
Region name 
Inner radius (cm) 
Outer radius (cm) 
Volume (cm3) 
Density (g/cm3) 
Number of elements in the region 
Number of isotopes generated in the region 
Irradiation time (year) 
Total integrated neutron flux (n cm2, sec) 

6)2nd Card for a region 
(IDELM(i). FRELM(i), i = l, NMELM) (4(5X, A2, 2X, Ell. 4)) 

IDELM Element identifier 
FRELM : Weight fraction (%) 

7)3rd Card for a region 
(FLUX(i), i = l,175) (6E11.4) 
FLUX : Spectrum of the neutron flux in the VITAMINJ group structures 

5)-7) are repeated by NMREG times. 

(2M0SIJ7 r4 fr 
l)-3) are repeated by NMREG times. 

OControl Card 
FLNAME. NMTRM (A12,15) 

FLNAME : Output name of fispact-3 
NMTRM : Number of isotopes generated in the region 

2) 1st Card for a region 
(IDTRM(i), (ANTRM(j.i), j = l.ll), i = l. NMTRM) (18. 6E12. 5/8X, 5E12. 5) 

IDTRM : Transmutant identifier 
ANTRM : Number of atoms of transmutant (atoms/kg) 

- 4 7 -
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3)2nd Card for a region 
((SPECG(i). i = l,24). j = l.ll) (6E13.5) 
SPECG : Gamma spectrum (Mev/sec) 

4)Control Card for Dominant Nuclides 
NMDOM (15) 

NMDOM : Number of dominant nuclides 

5)Parameter Card for Each Dominant Nuclide 
(CFDIS(i), CFDIFCi), CONFC(i). i = l, NMDOM) C6E13- 5) 
CFDIS 
CFDIF 
CONFC 

Distribution coefficient 
Diffusion coefficient 
Concentration factor 

2 . 3 . 3 f - ^ 7 ^ 7 ' 7 U ^ S s - F 

- r - 7 7-T 7*7 'J C^il7 7 < O K ASSIJ7 7 -OlOifflSn- K £ L T . ' FP3DBASE. FOR' £ 

(DJBiin- K©«*JE 

' FP3DBASE. FOR' tifF/jR L/c - r - * 7 -f 7*7 'J ^ i l L , ^ M M ^ O M / M ^ T " 
'J ̂ -©BfflStrffiffl-rSx-^^lSl*? trj-r/ci6©n- KT*5o ±/A^#g{iJ(ilT©Ii«3 -C* 
•5 o 

1 )ff £ f £ M^ i:ol>T' Dominant Nucl ides' fc J: 0* * © fi £ [ii 771" -5 0 

fI^(il:A3M^^-c?^'€-c?^. gA20&*t£T©'Dominant Nuclides' *<Hi 7J 

2)flt£-r S M ^ K O ^ T . m%?zmm<Dtii$mr$z:£(Dfrfrik$:ftj]-tZo 

ioooo^^*T©#?ft±P*wp^{cfe^5fii^{rj^i-r50 
3)£®#©ra£-r*&±P*«FiaK--H^-C\ f t *€1 -^^ f l 0#Sf i ^ t i l 7J l - ^ o 

ftA5^«£-c?ff£-t?££o 

®mimAm®£xm%:x£ z0 
(2)ADi-)]7 TJ ^(Dffifc 

* I I 3 - RiTable 2. 3. \\Z^rr-9l r ' f ^ ^ I i U i@gij7 r 1" ̂ £fc i t f 
®S^^trj7J7 r -T^^l iATJx-^O^TJrJ^I-^o (Fig. 2. 3. 1#M) 

■ 4 8 -
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Table 2. 3.1 &m£?ZA\tiJ]77'(J\' 

A f t 7 j 7 7 — r ^ 

# i § 7 7 4 b 

{0SIJ7 r ^ h 

mmgi%&ti7 T-<^ 

m n 
FP3. TRANS.DAT 

FP3SSTR.DAT, FP3ITER.DAT. FP3SSTR2.DAT, 
FP3DREAM.DAT. FP3DREM2.DAT © t ^ f t * M o 

M - z t v*^Xi&m£tz>T-?(Dititi 

(3)AJ]T-?BJZ 

•FP3DBASE.F0R'©A;&-r-:?J&jS£j«Trc^-fo £ > * & # © * £ ! : : * : t t A J 3 & & & 1tt 
%zr-9\i [ ] rtKSSfc-f-*•£&#£. * f c ^ D 7 > - ^ f f i © * i J r R * < * - 5 « - & l c i i { } 

l )Set- l ^ ^ h ^ / 7 r ^ ; K 0 f g t FORMAT (A72) / (A12, 2X.A12; 

m & % 
TITLE 

FINP 

FOUT 

* ^ 

A72 

A12 

A12 

7 7 7 A 

1-72 

1-12 

15-26 

rt £ 

f - ^ ® l 0 H h;U 

^ f f l - r ^ i i s ' j 7 r - r ^ = s 

f&m^M^ttyr^^^ 

2)Set-2 * & S © ^ £ -1 FORMAT (15) 

£ $L £ 

LPROC 

• 3£ 

15 

7 7 7 A 

1- 5 

r*i ^ 

= 0 : 'Dominant Nuclides' ©tfJTJ 

= 3 : 7 * 1 7 . ^ r-;U©&7J 

3)Set-3 'Dominant Nuclides' ©ft jl 

3 ) - l . £ « » ^ © * f 3 £ 

[ LPROC - 0 

FORMAT (415) 

£ tt £ 
NREGN 

IDTIM 

• ^ 

15 

15 

7 7 7 A 

1- 5 

6-10 

A § 

m^- r s^m U3i 
'Dominant Nuclides' £fFflfif -5rrJiPKH 

1- M 7- 103*-
2- IB 8- 5 0 ^ 
3- liIP£ 9- 100^ 
4- 1/3 10- 1 0 0 0 ^ 

49-
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$L WL % 

IDMNT 

NMNUC 

* * 

15 

15 

7 7 7 A 

11-15 

16-20 

F*3 *& 

5- 0. 5 ¥ 11 10000^ 
6- 1^ 

Dominant© *lJ^*??*JCffl^5a 
0 - A t o m s " 
1- Activity (Bq/kg) 
2 - H e a t ( f / m 3 ) 
3- Contact dose rate (Sv/hr) 
4- Ingestion dose (Sv/kg) 
5- Inhalation dose (Sv kg) 

{±573̂ " ^.' Dominant Nuclides' j& {^20} 
mfabtzigi&iZte NMNUC-10 J&<t§3££ft 

*1)'0' £ffifeLtzt§,Gizi*WL&&mmtzV£tt$.iz^ ^ l i r a i : o i > t 
I^JiC'NMNUC f@©^S^r i J 7J £? t l ?>o 

3) 2. « © * & ; £ FORMAT (315) 

, i ! 

IDREG(i) I 15 ; 1-15 ! ®i&&mt I D#-5§-*2 

: I Table 2. 3. 2 K ^ - f #^£'NREGN'ffU # 
1 Mfifcm -̂rso 

*2) 1 D#^<t LT'99'^feTt-rsc!;. i ^ i i c o ^ o i w c f c i j 
J i i ^ f e i C v 'Dominant Nuclides'^•^^-r-'So : o ^ « S i l ^ 
7 7 >^r ■> b^8k£2^z:£izmM-?Zffii&lZ^^Xtt20%-ftO)R£W 
fiffi-r-So fcfc'U ' IDMNT = 3 ' © ^ ^ f l ( i . S i : " t ! : f 7 C t 4 - ^ 1 ^ t 
© ^ f f i ^ i i ^ ^ fe £ JC 'Dominant Nuclides' £ #i ̂  t" £ o 

4)Set 4 f t £ - r £ M © f i J 7 J [ LPROC = 1 ] 

4M.*£H» '¥©*&*£ FORMAT (315) 

£ » £ 
NREGN 

NMNUC 

IDMNT 

• it 
15 

15 

15 

777 A 

1- 5 

6 - 1 0 

1 1 - 1 5 

r*l *§ 

ra-£-fs«g«# (^5i 
iiJTJ-f * « « & U6> 
MCot^TriJTj'll-Sm 

0 - Atoms 
1- Activity (Bq/kg) 
2 - H e a t ( W / m 3 ) 
3- Contact dose rate (Sv/hr) 
4- Ingestion dose (Sv/kg) 
5- Inhalation dose (Sv kg) 

­ 5 0 ­



JAERI-Tech 97-054 

4 ) - 2 . ® # © t e £ FORMAT ( 5 1 5 ) 

m » « 
IDREGCi) 

* 5t 

15 

777A 

1-25 

rt *§ 

Table 2. 3. 2 ( C ^ # ^ - £ ' NREGN' f@. # 

*1) I D # ^ - £ LT '99 ' Zfti%tZ>£, ffiB*©&a©£®J*f;:fctt * * § : £ £ 
a i^ -TSo C © J i ^ © ^ f i { i . 7*7>^r-v F £ & £ 2 ^ r ' i : ( C | | $ £ 1 - 3 
®#Ko(p-C ' i20^#©4£ iP f lF i1 -<5o fc*fU ' IDMNT = 3' © J ^ f C l i 
I D#-^-e: LT '99 ' tt*t*£-C&fc^o 

4)-3. ®m®m%. FORMAT C 6 I 7 ) 

£ ft £ 
INUCL(i) 

» 5t 

17 

777A 

1-42 

rt $ 

« « £ £ " f I D # ^ -
' NMNUC f @ © M £ Z*10000+A*10+M T 
HJiEfcfit^-TSo : : T , 

Z : l ^ f t 
A : g f i f t 
M : 0/l-2=stable,isomer 

5)set-5 mfe-rz&mo&ti 
5)-l.Mft^©ft£ 

[ LPROC = 2 ] 

FORMAT ( 3 1 5 ) 

^ » « 

NMNUC 

IDTIM 

IDMNT 

» it 
15 

15 

15 

777A 

1- 5 

6-10 

11-15 

r*i § 

ft7Jl-<"5Mft U 5 l 

t r J 7 J - r £ & * [ J ^ 
1- E % 7- 10^# 
2- IB 8- 503~ 
3- lflRfl 9- 100^ 
4- \n 10- 1000^ 
5 - 0 . 5 ^ 11- 10000¥ 
6- 1^ 

^ a ( C O ^ T t r j 7 J ^ ^ f i 
0 - Atoms 
1- Activity CBq/kg) 
2 - H e a t (W/m 3 ) 
3- Contact dose rate (Sv/hr) 
4- Ingestion dose (Sv/kg) 
5- Inhalation dose (Sv/kg) 

-51 
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5)-2. & S © J £ £ FORMAT (517) 

$L ft £ 

INUCLCi) 

# it 
17 

777 A 

1-35 

1*1 ^ 

« « £ * - f I D # ^ -

' NMNUC ffla©®«£ Z*10000+A*10-M T 

Z : ^ f t 
A : K * f t 
M : 0/1-2=stable isomer 

6)Set-6 7 & 7 s ^ 7 r-;b©ltJ7J 

6) 1.® ■*»©}&*€ 

[ LPROC -- 3 ] 

FORMAT (3I5> 

m ft £ 
NREGN 

IDTIM 

KSPEC 

* * 

15 

15 

15 

777 A 

1- 5 

6-10 

11-15 

1*1 & 

m ^ - r s i M f t {^5i 

i- m.\k i io¥-
2- IB 8- 50^-
3- liHP5 9 100^ 
4- \n io 1000^ 
5- 0 . 5 ^ 11- 10000^ 
6- 1^ 

LfJ7j-#1i 
0 MeV sec 
1- photons sec 

6;-2. £1 *£©}££ FORMAT (515) 

& ft £ 

IDREGCi) 

* 5* 

15 

777 A 

1-25 

(*J & 

fj4fc££Sir I D # ^ -

Table 2. 3. 2\Z^-r#-*§-£' NREGN" {@. # 
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Table 2.3.2 &W I D S f - I 

I D # ^ 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

S S T R / S S T R -316 

(Torus center) 
Helium can 
Superconducting magnet 
Thermal insulator 
Back wall 
Inboard shield 

Front wall 
Back wall 
Permanent breeding zone 
Front wall 
Back wall 

Second breeding zone 
Partition wall 
Neutron multiplier 
Partition wall 
First breeding zone 
First wall 

(Plasma center) 
First wall 
First breeding zone 
Partition wall 
Neutron multiplier 

Partition wall 
Second breeding zone 
Back wall 
Support structure 
Front wall 

Permanent breeding zone 
Back wall 
Support structure 
Front wall 
Outboard shield 

Back wall 
Thermal insulator 
Helium can 
Superconducting magnet 
Helium can 

S S T R - 2 

(Torus center) 
Helium can 
Superconducting magnet 
Thermal insulator 
Back wall (1) 
Inboard shield 

Front wall (1) 
Back wall (2) 
Permanent breeding zone 
Front wall (2) 
Back wall (2) 

Second breeding zone 
Partition wall (2) 
Neutron multiplier 
Partition wall (1) 
First breeding zone 
First wall 

(Plasma center) 
First wall 
First breeding zone 
Partition wall (2) 
Neutron multiplier 

Partition wall (1) 
Second breeding zone 
Back wall (2) 
Support structure 
Front wall (2) 

Permanent breeding zone 
Back wall (2) 
Support structure 
Front wall (1) 
Outboard shield 

Back wall (O 
Thermal insulator 
Helium can 
Superconducting magnet 
Helium can 

D R E A M / D R E A M * 

(Plasma center) 
CVD coated layer 
First wall 
Berylium block layer 
Cooling channel 

First breeding zone 
Second breeding zone 
Third breeding zone 
Hot shield 
CVD coated layer 

Shield 
Cryostat 
Thermal insulator 
Superconducting magnet 
Helium can 
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(4;A73-f*-* 

J 5 1 7 - KTP3DBASE. FOR'© A T U ^ - ^ 0 # J £ F i g . 2 3. l C / ^ t o £ f c . F A C O M £ 
^ f f l - rS^ -S -© J 0 B * i J f f l l X ( A 7 J 7 ? - ^ * ^ t ' ) © ^ J * F i g 2 3. 2(r/T<1"o 

l 
SAMPLE DATA 
FP3SSTR DAT 

0 
3 9 
17 25 

i 2 -- + 
DOMINANT 

SAMPLEl OUT 

1 20 
99 

1 t 2 +- -3 + 4 
SAMPLE DATA NUCLIDES / COOLING TIME 
FP3DREM2 DAT SAMPLE2 OUT 

1 
4 6 2 
18 21 24 99 

60140 130260 170360 280630 781930 822071 

1 --
SAMPLE DATA 
FP3SSTR2 DAT 

2 
5 9 

2 + --3- - + 
NUCLIDES / REGION -

SAMPLE3 OUT 

4 
60140 130260 170360 280630 781930 

. --1-
SAMPLE DATA 
FP3ITER DAT 

3 
5 9 
17 18 

- -2--- + - 3 
- GAMMA SPECTRUM 
SAMPLE4. OUT 

1 
22 26 29 

Fig. 2. 3.1 'FP3DBASE. FOR'©A7J-r-*0!l 
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1 1 + ---2 + 3 + 4 + 5 + 6 + 7 
TC02) CC02) W(OO) 1(02) 

// EXEC FORTEX. SO=" J****. DBASE', Q='. FORT', A = *ELM(*)' 
//SYSPRINT DD DUMMY 
// EXEC LKEDEX 
//SYSPRINT DD DUMMY 
// EXEC GOEX 
//SYSIN DD * 
SAMPLE DATA - DOMINANT -
FP3SSTR.DAT SAMPLEl. OUT 

0 
3 9 1 20 
17 25 99 

''LPSEP EXEC LPSEP, MSG='SEKI' 

Fig. 2. 3. 2 * FP3DBASE. FOR' © J O B ^IJSUX^J 

&M) ±12 **** d l i ^ J f l ^ I D ^ A t l i o £tz, DBASE. FORT © ^ >T > ; U - ^ > 
DBASE * © USID=' J7046' © 7046 k^ffi^f I D \Z%^.? Z>>&Wfth So 
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(5 )HJ7J^^ 

' FP3DBASE. FOR' mfj&iZ& t>ft£ ^ S i i e m © t±}73JfciC©#J£Fig. 2. 3. 3 ( l ; ~ ( 4 ; K TP? < 

\ 1 --- + 2----+--
# SAMPLE DATA - DOMINANT 

- 3 — -
-

# COOLING TIME : 100 YEARS 

TOTAL 
Ni 63 
C 14 
H 3 
Nb 91 
Mn 53 
Rel86 
Rel86m 
Nb 93m 
Mo 93 
Ni 59 
Co 60 
Tc 99 
Nb 94 
Irl92 
Irl92n 
Be 10 
Ptl93 
P 32 
Si 32 
Al 26 

SSTR 17 
(BQ/KG) (X) 

1.331E + 08 
6. 427E + 07 4. 83E+01 
2. 428E + 07 1. 82E+01 
1.567E + 07 1. 18E+01 
1 006E+07 7. 56E+00 
8. 673E + 06 6. 52E+00 
2 308E + 06 1. 73E+00 
2. 308E + 06 1. 73E+00 
1 963Et06 1. 48E+00 
1 898E+06 1. 43E+00 
1 041E*06 7. 83E-01 
3. 151ET05 2. 37E 01 
1.075E + 05 8. 08E-02 
7. 915E + 04 5-95E-02 
2. 107E + 04 1. 58E 02 
2. 106E+04 1. 58E-02 
9. 399E + 03 7. 06E-03 
8. 721E + 03 6. 55E-03 
8 300E+03 6. 24E-03 
8. 298E + 03 6. 24E-03 
3 334E+03 2. 51E 03 

t- -4 + --- 5 

DOMINANT NUCLIDES (ACTIVIT 

TOTAL 
Ni 63 
C 14 
H 3 
Rel86 
Rel86m 
Nb 91 
Mn 53 
Nb 93m 
Mo 93 
Ni 59 
Ptl93 
Co 60 
Tc 99 
Irl92 
Irl92n 
Nb 94 
Rel87 
Be 10 
P 32 
Si 32 

SSTR 25 
(BQ/KG) (X) 

5.801E+07 
2.682E+07 4.62E+01 
1. 128E + 07 1. 94E+01 
4. 216E + 06 7. 27E + 00 
2.954E+06 5.09E^00 
2.954E+06 5. 09E-00 
2.376E+06 4.10E+00 
2.332E+06 4. 02E+00 
1.795Et06 3. 09E+00 
1.756E + 06 3. 03E+00 
5.014E+05 8.64E-01 
2.527E+05 4.36E-01 
1.798E+05 3.10E-01 
1.657E + 05 2. 86E-01 
1.546E + 05 2. 66E-01 
1.544E+05 2. 66E-01 
1.021E+05 1.76E 01 
2.514E+03 4.33E 03 
2.416E-03 4. 17E 03 
2.351Et03 4.05E-03 
2. 350Er03 4. 05E 03 

t - -6 

Y) 

TOTAL 
H 3 
Ni 63 
C 14 
Be 10 
Nb 91 
Mn 53 
Re 186 
Rel86m 
Nb 93m 
Mo 93 
Ni 59 
Co 60 
Tc 99 
Nb 94 
Ptl93 
Irl92 
Irl92n 
P 32 
Si 32 
Snl21m 

+ - 7 

SSTR 99 
(BQ) 

1.700E+18 
1.699E+18 
8.343E+13 
5 161E-13 
3 282E-13 
9.358L-12 
8- 232E-12 
2. 805E+12 
2. 805Etl2 
2. 636E+12 
2 550E+12 
1.412E +12 
4. 427E + 11 
1.960E + 11 
1.699EtH 
9 892ET10 
6. 317E+10 
6. 312E-10 
7 975E-09 
7. 973Er09 
4. 054E-09 

8 

(%) 

1.00E+02 
4 911 03 
3 04E 03 
1 93E 03 
5. 51L 04 
4.84E 04 
1 65E-04 
1.65E 04 
1 55L 04 
1 50E 04 
8 31E 05 
2 60E-05 
1.15E-05 
9.99E 06 
5 82E 06 
3. 72E-06 
3.71E-06 
4. 69E 07 
4. 69E 07 
2 39L 07 

Fig. 2. 3. 3(1) HitlB^ 'Dominant Nuclides' 

56-



JAERI-Tech 97-054 

— - + — - 1 — - + -
# SAMPLE DATA 

--2 + 3 + 4--

NUCLIDES / COOLING TIME 
■ + — - 5 - - -- + -

# REGION : DREM2 18 
(DECAY HEAT) 

COOLING TIME 
(SEC) 

0.0000E+00 
8.6400E+04 
6.0480E+05 
2.5920E+06 
1.5779E+07 
3. 1558E+07 
3.1558E+08 
1.5779E+09 
3. 1558E+09 
3. 1558E+10 
3. 1558Etll 

C 14 
(W/M'3) 

3. 477E-03 
3.477E-03 
3.477E-03 
3. 477E-03 
3. 477E-03 
3. 477E-03 
3.473E-03 
3. 456E-03 
3.435E-03 
3. 081E-03 
1.037E-03 

# REGION : DREM2 21 

COOLING TIME 
(SEC) 

C 14 
(f/M"3) 

Al 26 
(f/M"3) 

1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 157E-05 
1. 156E-05 
1. 146E-05 

CI 36 
(l/M"3) 

4.627E-04 
4. 627E-04 
4.627E-04 
4.627E-04 
4.627E-04 
4.627E-04 
4.627E-04 
4.627E-04 
4.626E-04 
4.617E-04 
4.522E-04 

(DECAY HEAT) 

Al 26 
(I/M"3) 

CI 36 
(f/M"3) 

Ni 63 
(W/M"3) 

6.421E-05 
6.421E-05 
6.420E-05 
6.418E-05 
6.399E-05 
6.377E-05 
5-991E-05 
4.541E-05 
3.211E-05 
6-285E-08 
0.000E+00 

Ni 63 
(f/M"3) 

Ptl93 
(f/M"3) 

1.494E-07 
1.496E-07 
1.501E-07 
1.503E-07 
1.495E-07 
1.484E-07 
1.313E-07 
7.597E-08 
3.835E-08 
1.738E-13 
0.000E+00 

Ptl93 
(W/M"3) 

Pb207m 
(I/M"3) 

2. 417E-02 
0.000E+00 
0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.OOOE-00 
0.OOOE^OO 

Pb207m 
(W/M"3) 

0-0000E+00 
8. 6400E+04 
6.0480E+05 
2. 5920E+06 
1.5779E+07 
3. 1558E+07 
3. 1558E+08 
1.5779E+09 
3.1558E+09 
3. 1558E+10 
3. 1558E+11 

2.336E-03 
2. 336E-03 
2. 336E-03 
2.336E-03 
2. 336E-03 
2. 336E-03 
2. 333E-03 
2. 322E-03 
2.308E-03 
2.070E-03 
6.968E-04 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

187E-06 
187E-06 
187E-06 
187E-06 
187E-06 
187E-06 
187E-06 
187E-06 
187E-06 
186E-06 
176E-06 

2. 632E-04 
2. 632E-04 
2. 632E-04 
2.632E-04 
2. 632E-04 
2.632E-04 
2.632E-04 
2.632E-04 
2.632E-04 
2.626E-04 
2.572E-04 

3.814E-05 
3. 814E-05 
3.813E-05 
3.812E-05 
3.801E-05 
3.787E-05 
3.558E-05 
2.697E-05 
1.907E-05 
3.733E-08 
0.000E+00 

2.216E-08 
2.218E-08 
2.226E-08 
2. 229E-08 
2.217E-08 
2.202E-08 
1.947E-08 
1. 127E-08 
5.688E-09 
2. 578E-14 
0. 000E+00 

1.256E-02 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.OOOE+00 
0-000E+00 

Fig. 2. 3. 3(2) ttTJ^iS ' & £ « « - £Mffl' 
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2 
# REGION : DREM2 24 

(DECAY HEAT) 

COOLING TIME 
(SEC) 

0.0000E+00 
8. 6400E-04 
6.0480E+05 
2.5920E-06 
1.5779E-07 
3. 1558E^07 
3. 1558E-08 
1.5779E-09 
3. 1558E-09 
3. 1558E-10 
3.1558E 11 

C 14 
(W/M'3) 

4.871E-02 
4.871E-02 
4.871E-02 
4.871E-02 
4.871E-02 
4.871E02 
4.866E02 
4.842E-02 
4. 813E-02 
4.316E-02 
1.453E 02 

# REGION : DREM2 99 

COOLING TIME 
(SEC) 

0-0000E-00 
8-6400E-04 
6-0480E-05 
2.5920E-06 
I.5779E*07 
3. 1558E+07 
3. 1558E+08 
1.5779E+09 
3. 1558E+ 09 
3. 1558E+10 
3. 1558E-11 

C 14 
(W"> 

1.979E+02 
1.979E+02 
1.979E+02 
1.979E+ 02 
1.979E+02 
1.979E+02 
1.977E+02 
1.968E+02 
1.956E+02 
1.754E+02 
5. 905E+01 

( 

2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

Al 26 
l/M"3) 

130E-06 
130E-06 
130E-06 
130E-06 
130E-06 
130E-06 
130E-06 
130E-06 
130E-06 
128E-06 
109E 06 

CI 36 
(W/M"3) 

7. 017E-03 
7.017E-03 
7. 017E-03 
7. 017E 03 
7. 017E-03 
7.016E03 
7. 016E-03 
7. 016E-03 
7. 015E 03 
7.OOOE-03 
6.857E 03 

(DECAY HEAT) 

Al 26 
(f"> 

568E-03 
568E-03 
568E-03 
568E-03 
568E-03 
568E-03 
567E-03 
567E-03 
567E-03 
561E-03 

6. 505E 03 

CI 36 
(I

s
) 

3. 169E+01 
3. 169E+01 
3. 169E + 01 
3.169E+01 
3. 169E + 01 
3. 169E + 01 
3. 169E + 01 
3. 169E+01 
3. 169E + 01 
3. 162E + 01 
3. 097E.01 

Ni 63 
(l/M"3) 

7.537E-04 
7.536E 04 
7.536E-04 
7.532E 04 
7. 510E-04 
7. 484E 04 
7. 032E 04 
5.330E-04 
3.769E-04 
7.377E 07 
0.000E-00 

Ni 63 
(») 

5.633E-00 
5. 633E-00 
5.632E-00 
5.630E-00 
5.613E-00 
5.594E-00 
5.256E-00 
3.984E+00 
2.817E-00 
5.514E-03 
0.OOOErQO 

Pt 193 
(W/M"3) 

2. 172E-06 
2. 172E 06 
2. 173E-06 
2.172E 06 
2. 160E-06 
2. 145E-06 
1.897E-06 
1.098E-06 
5.541E-07 
2.512E-12 
0. 000E.00 

Pt 193 
(V) 

4.756E-04 
4.758E 04 
4.762E-04 
4.762E 04 
4.735E 04 
4.703E-04 
4. 158E-04 
2.407E-04 
1.215E-04 
5.507E-10 
0.000E 00 

Pb207m 
(W/M"3) 

2.375E-03 
0 000E 00 
0.OOOE+00 
0. 000E, 00 
0 OOOE+00 
0.OOOEfOO 
0. OOOEtOO 
0.OOOE+00 
0.000E+00 
0.OOOE+00 
0. OOOEiOO 

Pb207m 
(*) 

3- 465E + 01 
0 OOOE-00 
0 OOOE+00 
0.OOOEtOO 
0.OOOE+00 
0.OOOEfOO 
0.OOOEtOO 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00 
0. OOOErOO 

Fig.2.3.3(2) &7jj£st; ' m ^ & f t - ±mr^ cms) 
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----+----1----+-

# SAMPLE. DATA 
- 2 - - + - - - 3 — - + -
NUCLIDES / REGION 

■ + — - 7 -

# MODEL : SSTR2 
(INGESTION) 

REGION VOLUME 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

(M3) 

3. 225E+02 
4.734E+02 
4.072E+01 
2.491E+01 
2.467E+02 
1.994E+01 
1.952E + 01 
5.064E+01 
5-441E+00 
5.403E+01 
5.697E+02 
1.656E+01 
2.910E+02 
1.577E+01 
1.573E+01 
4.694E+01 
9.389E+01 
3. 146E+01 
3. 155E+01 
5.820E+02 
3.312E+01 
1. 139E+03 
1.081E+02 
7.395E+01 
1. 138E+01 
1.058E+02 
4.071E+01 
2.802E+02 
4.684E+01 
8.622E+02 
6.093E+01 
7. 105E+02 
1.423E+02 
1.278E+03 
4.339E+02 

MASS 
(KG) 

5.985E+05 
3.298E+06 
6.859E+04 
1.730E+05 
1.714E+06 
1.385E+05 
7.321E+04 
3.403E+05 
2.041E+04 
2.026E+05 
8.699E+05 
2.074E+04 
2.938E+05 
2.285E+04 
1.885E+04 
1.760E+05 
3. 521E+05 
3.770E+04 
3.952E+04 
5.875E+05 
4.800E+04 
1.739E+06 
4.054E+05 
5.913E+04 
4.268E+04 
7.110E+05 
1.527E+05 
2.240E+05 
3.254E+05 
3.878E+06 
4.232E+05 
1.197E+06 
2.641E+05 
8.903E+06 
8.052E+05 

C 14 
(SV/KG) 

0.000E+00 
3. 915E-07 
3.743E-03 
1. 504E-06 
5. 874E-04 
3. 917E-03 
2.927E-15 
6.708E-14 
1.452E-11 
2. 646E-15 
5. 913E-03 
3.605E-03 
0.000E+00 
1.307E-02 
3. 677E-02 
4.073E-10 
4. 078E-10 
3. 687E-02 

Al 26 
(SV/KG) 

0.000E+00 
1.828E-13 
6.476E-10 
2.418E-12 
3.771E-09 
5.032E-08 
3.529E-04 
2.211E-04 
4. 139E-03 
4.907E-04 
1.327E-07 
3. 570E 03 
0.000E+00 
6.200E-06 
0.000E+00 
4.200E-02 
4.198E-02 

CI 36 
CSV/KG) 

0.000E+00 
6.743E-19 
1. 120E-15 
1. 193E-16 
1.685E-11 

Ni 63 
CSV/KG) 

0.000E+00 
4.250E-05 
0.000E+00 
1.860E-06 
6.961E-04 

6.635E-10 4.331E-03 
4.086E 17 
2.620E-16 
2.678E-14 
4.476E-18 
6.093E-13 
5. 187E 16 
0.000E+00 
1.742E-10 
0.000E+00 
5.608E-14 
5. 608E-14 

0.000E+00 0.OOOE+00 
8.662E-03 2. 015E-02 1.505E-14 
0.000E+00 0.000E+00 0.OOOE+00 
6.214E-03 
5.878E-03 
2.634E-15 
3.716E-03 
7.583E-12 
3.604E-14 
1.620E-15 

1. 090E-06 
1.326E-07 
4.904E-04 
1. 150E-06 
3.464E-03 
1.847E-04 
2.965E-04 

1.537E-03 4. 851E-08 

1.033E-10 
6. 671E-13 
4.459E-18 
1. 212E-10 
1.596E-14 
1.647E-16 
2.770E-17 
7.299E-11 

3. 116E-03 2.478E-08 4.473E-10 
6.681E-04 
1.910E-08 
1.-606E-05 
0.OOOE+00 
5.959E-11 
0.000E+00 

1. 350E-09 
1.805E-13 
1. 364E-U 
0.000E+00 
3.488E-17 
0.000E+00 

2. 157E-11 
1.873E-20 
1.978E-19 
0.000E+00 
0.OOOE+00 
0.OOOE+00 

0.OOOE+00 
7.741E-12 
0.000E+00 
0.000E+00 
1. 029E04 
0.OOOEfOO 
0.000E+00 
2.921E-03 
0.OOOE+00 
0.OOOE+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
2.065E-03 
1.065E-04 
0.OOOE+00 
2.099E-03 
0. OOOE+00 
5. 156E-12 
0.000E+00 
1.458E-03 
3.575E-03 
7.566E-04 
2.345E-08 
0.000E+00 
0.OOOEtOO 
7. 100E-09 

Ptl93 
(SV/KG) 

0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
5. 186E-14 
1. 316E-07 
0 000L 00 
0. OOOE+00 
0. 000E-00 
0. OOOE+00 
2. 401E-12 
0 000E 00 
0. OOOE+00 
3.080E-08 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00 
2.221E 09 
2.416E-12 
0.OOOE+00 
7.476E-06 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00 
2. 044L 08 
7.079E-09 
1 123E 16 
0.OOOE+00 
0.OOOE+00 
0.000E 00 
0.OOOE+00 

0.000E+00 0.000E+00 

MAXIMUM 
AVERAGE 

3. 687E-02 4. 200E-02 6. 635E-10 4. 331E-03 7. 476E-06 
8.667E-04 8.452E-04 1.361E-11 2.453E-04 1. 658E-08 

Fig. 2. 3. 3(3) ft7J^5£ 'fl-fJgM - £ « * ' 

( & £ ) : : ::TtfJ7j£tt£VOLUMEfcJ;c>'MASSIi. 20^7>©*&ST#>£, 
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— - t — - 1 - — t -

# SAMPLE DATA 
# COOLING TIME 

- 2 - - - - + — - 3 — 
GAMMA SPECTRUM 

100 YEARS 

■ + - — 6 - -

(PHOTONS/SEC) 

ENERGY (MEV) 
LOWER UPPER 

ITER 17 ITER 18 ITER 22 ITER 26 ITER 29 

0.00E+00 
l.OOE-02 
2.OOE-02 
5.00E-02 
1.OOE-01 
2.00E-01 
3.OOE-01 
4.OOE-01 
6.OOE-01 
8. OOE-01 
1.00E+00 
1.22E+00 
1.44E+00 
1.66E + 00 
2.00E+00 
2.50E+00 
3. 00E + 00 
4.00E+00 
5.00E+00 
6.50E+00 
8. 00E-00 
1. OOE-01 
1.20E-01 

l.OOE-02 
2.00E-02 
5. OOE-02 
1.OOE-01 
2.OOE-01 
3.OOE-01 
4.OOE-01 
6.OOE-01 
8.OOE-01 
1.00E+00 
1.22E + 00 
1.44E + 00 
1.66Et00 
2.00E+00 
2. 50E+00 
3.00E+00 
4.00E+00 
5.00E+00 
6.50E+00 
8.00E+00 
1.00E+01 
1.20Et01 
1.40E+01 

6. 79414E+08 0. 
1. 92221E+09 0-

2. 15015E+03 0. 
1. 17378E+01 0. 
7. 51433E-01 0. 
5. 67924E-01 0. 
1. 39967E+03 0. 
7. 52218E + 06 0. 
8. 71779E+06 0. 
8. 40532E+06 0. 
1. 96118E+07 0. 
1. 86051E + 07 0. 
2. 91454E-01 0. 
5. 05943Et02 0. 
1. 96043E+02 0. 
1. 81954E+00 0. 
8. 59806E-04 0. 
5. 22847E-05 0. 
0. 00000E+00 0. 
0. 00000E+00 0. 
0. 00000E+00 0. 
0. 00000E+00 0. 
0. 00000E+00 0. 

00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000Er00 
OOOOOEtOO 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
00000E+00 

1.47992E+07 
4.40519E+07 
1.01046E+02 
7.86599E-02 
6. 07730E-04 
4.59312E-04 
9. 13246E+01 
1.25760E+05 
2. 13116E+05 
2.05673E+05 
1.28001E + 06 
1.21431E+06 
5.53447E-05 
2.88740E-01 
1.27944E+01 
2.29274E 02 
6.95374E-07 
4.22858E-08 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E-00 
0-00000E-00 

1.76893E-07 7. 
6.31351E-07 2. 
1.78858E + 02 8. 
1. 03053E 01 1. 
2.77257E 03 6. 
2.09546E-03 4. 
5.97746E+01 6. 
1.49728E+05 3. 
2.80906E+05 7. 
2.70967E+05 6. 
8.37784E-05 9. 
7.94782E-05 9. 
2.05634E-04 4. 
4.01071E-01 3. 
8. 37418E+00 9. 
I. 5629 LE 02 1. 
3. 17240E 06 7. 
1.92915E-07 4. 
0.00000E+00 0. 
0.00000E+00 0. 
0.00000E+00 0. 
0.00OO0E-00 0. 
0-00000E-00 0. 

86512E+07 
29L21Er07 
52229E-01 
51624E-02 
29577E 06 
75824E-06 
88160Er01 
56098E+04 
22149E+04 
97461E+04 
64532E+05 
15023Er05 
95046E 07 
98390E-03 
64107E-00 
66536E 02 
20371E09 
38058E 10 
OOOOOEtOO 
OOOOOE+00 
00000E+00 
OOOOOEtOO 
OOOOOE+00 

Fig. 2. 3.3(4) ititlB^ 7,<? hJ\y' 
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3. ®M&WitiF<DM1&lzft~>T&tk-rzi&tt&m3kfa 

3. i tiLfttnmmvacb&frijik 
^m^mt}p(DM^izw^x^^t^n^^mm^^m^'yi-])^^^±n^m^i)^ 

frx&iz^^xmi? %>&%&*> z>0 z\z\xa, WR&miz&uztntt&mmva&frcDm 

■)pizt%zmtt&mm!®)<D&ftj]&iz^^x&%-fz0 

3 . 1 . 1 g# ©g m 1 3 ) ~ 1 5 ) 

iH¥U*©@#£Ii<to©#8>'X-r .M;U r ^ K f c f c O T S I A E LfctSfflJ frs,^ 

2)@#J&H&©K# 
Very Low-level Waste 

Jfctt#f6 0. 4 MBq/t ~ 0 / 7 tttHmt 20 MBq/t 
Low-level Waste . . . Drigg#i#1M h©tf#J 

i i iK<*ftT<^tt<^j8/7J&IM&©£ffi i»ft* ^ 7. 5mGy'h 
inizmmznz^yinvitmmzv^zim < 4 a-GBq/t, 12 £-GBq/t 

Intermediate-level Waste 

( f t f t , 10~100TBq/t £*:{* 5~50w/t) 
High-level or Heat-generating Waste 

( 2 ) X ^ X 

& # * M ® & © £ * © ; 8 U l t » t t t f < K l £ 0. 1 mSv/y 

WA ftffl»«s«©ntea^«toTii6^-r5ggii'te 
RA gf*^tgT0ie i : J :o t^4t2 l l i 
s A W.+jifk'GMto^yT* i/ a ->?iz& ^X%4L?zm^va 
M I F E & . &i£fc«fctfW£i::J:oTS&£-f*£*& 

(3) K ^ y 

& # » M » & © & * © » i m t t t f < K a 0.3mSv/y 
2)&#©^&©#«(MSlft©k©<t{2JI '«i :£) 

Heat-generating Waste 
Non Heat-generating Waste 
£ £ £ . I S ^ « . J£^fr©7£SU $S©S*A^t .^« - r -5o 
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( 4 ) X 9 -r y 

&#jj§^&&©&*fe©»am»tf <RS& o. 1 msv y 

( 5 ) 7 5 > X 

DM • * ¥ & # i f r o 1 £ • * K;Ui tKM^©@i*Mmt)©^l53Bt^®^i6©lfeaMi 
l£ff£:$:l!<:oOT©-ft£J^Uy 

& # J i K « f c S £ & © » S m t e t f < K £ l.OmSvy 
2 ) @ ^ ^ ^ t ) © ^ ^ 

fi,#Mwasttt^s*'&^^^fe© 
i(C^«JWA<30^J£l(*l©/8, 7&§£-&tiM£ • t U ^ H H ^ 
^ I t C - i f l J r l E ^ t l T l ^ T R U I I i 

:© 

( 6 ) 0 * 

1) - I K W J : ^ 5 S 

I 
i v ^ 7 yMM%3) 

0 7 M^Vs 
• i l M # © M ± M £ ± E ] £ +j® 
• H M # © M ± M £ T E ] t U tt$p^f^±05 to® 
• M m ^ f f i £ T @ £ + j © 

R i mm® 
2)if l£*&5>©MS±M 

Table 3. 1. It Table 3. 1. 2t:i&!8!*Q.#©»iffiJiK1iS£^f <, 

Table 3. 1. 1 

PSP©?BS!^©toS*Lfcfe©©SI9:ffl[ 

$ ft 
M C 

6 0 C o 
6 3 N i 
9 0 S r 

1 3 7 C s 

a mm 

m&tmm(Kq u 
3.7 x 10 1 0 

1. 11 x 1 0 i 3 

1. l l x l O 1 2 

7.4 x l O 1 0 

1. l l x l O 1 2 

1. 11 x 109 

cfcittis^o) 
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Table 3.1.2 Etf-Ffr *><£>& I/* to mm®?. zi y <7 \) - vgi&mmz^ts) 

® m 

3H 
14C 
4 1C a 
6 0 C o 
63 N i 
9 0 S r 

l 3 7 C s 
l 5 2 E u 
a mm 

ziy? u - hoffilt-fb 

mmnztitzk® 

» K ± K 1 f i ( B q / t ) 

3.7 x i o 1 0 

3. 1 x 109 

1. l l x l O 1 3 

1. l l x l O 1 2 

7.4 x 10'° 
1. l l x 1012 

1. l l x l O 9 

£ 8 J C 0 3 ! K b £ * l T ^ f c ^ f c © 

*f i±K1f i (Bq/ t ) 

3.0 xlO9 

1. 1 xlO8 

8. 1 xlO9 

7.2 xlO9 

4.7 xlO6 

1.0 xlO8 

1.7 xlO7 

»£±ffiffi(Bq' ' t ) 

3.0 xlO9 

1. 1 xlO8 

1.5 xlO8 

8. 1 xlO9 

7.2 xlO9 

4.7 xlO6 

1.0 x 10s 

3.6 xlO8 

1.7 xlO7 

(XSCl5J«t 'J J 

3 . 1 . 2 E#(C^LT©%K_:/T 

(D I AE A©%K.^-16; 

( l ) - l .**W/i%X.^ 
l)££1£©fi.£>£©K#'>*-fA"C#>*K S t i J ^ S ^ I i ^ o H r x x ^ ^ - T 'J > ?'© 

2 )K l t t t ^ * ! f e l l : S©^- t t ^ ^o f c i 6 lC ( i . M o a ^ b K ^ R U f e t S : ! ! : ^ 

• E#->*xA©5£H(ttfc(fc-f * & l t 1 4 & i l & © « 8 x iSffl*t$£:ttS U'xyU 
etc. ) 

• * t# i£ i ^©£a( fF l£^©&t f< . £ * © t t t f < x Ifc&S etc.) 
• 8ftJ/8ff i±©*iJ#j©%«(^R!l&£ft. ^ I t t t ^ @ © , m ^ ( t ^ g . $t f<->f-

U -̂x SftJfit etc. ) 
• E5>©fci6©^o5y -*©sw(«£ffiu wtinmmt L T © M . mm./it 

¥/&%!¥&)&% etc.) 
• *ISg14©fcS->^y * . f8!ff-t|©-»M hHW©P3HJC*r-r5«^ 
•E#?57,©t£5t 

(l)-2. g » y X f A i ; g 5 t 5 { | ^ 
1)«£*©K#(I A E A , Technical Report Series No. 101)'7) ©Kg* 

• tttt&mm®mm(&iz%£&®m&)tcbw&tiM&m^^ 
• ^^^©Klttt^^^^^^ti-J^^^^^x©^^^^^ 

- 6 3 -



JAERI-Tech 97-054 

Table 3.1.3 I A E AO&lg-f * JltftttJ&II'BlEtf© g £ 

mmmomm 1 K ^ O I S i*a#©giR& 

( E W) 

i£ fc ct tf + u ^ 

(L I LW) 

(LILW-SL) 

&mtamm® 
CLILW-LL) 

( H L W j 

^*©«js£fl^*r-r5^rafflBAHs o.oimsv c s o ^ 

I AE A © H £ . . . 10"'~104 Bq/g 

%%ffimm(¥&m&mo%-&L±<Dmm)i)<fflmuyLT<D 
MM® 

X 4000Bq/g „ l l ^ ^ y ^ - v O f ^ l T 400Bq g 

zistsmm® 
Slf t l®^ 

^ H & T * £ £ : # * . £ f t S o 

( 2 ) - l . & # f t t t % * . : f r 

DKItttS{*0gl6^i©^^{ceH-r5-JK^*©K(d:<iafiA^ &(* < w - s © g * * ^ 
(2#&-rS'j£l©tt^<£l^STS>ft(^ ® ^ & M l f t it © « . £ > £ © & « ft rt^ 

3)i&]y<jim%®imwmm®(D&m*>&frizt3\i?>&ygtf)^m.xii. m^^m^n^iz 
fc^T. S t £ £ f t ^ & t + M M { ; : J: oT-*S:&&©g US® ft© #>*&(*< &£ 

(2)-2. & 5 > ^ ^ { : ^ s t £ & t + M » ^ © & 5 ^ m 

• sigu^uj&ifefe ... muf&ft (M£f&xmR%i$.?f{Zfctit>tix^teh^ ) 
•1£K^» î&ilfS t̂f 
• S U ^ H I % ^HfelStSM^ 

- 6 1 -
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2) i cRP©$$ij&&©%x.;fr( r io" 6 /^J&ITontzmmt. f@A©ux? t L T M 
T # * J , Pubi.46)21) \zmn^^ n i j r w 7 i f f l - o 0 M * ^ © « A i s i ^ 
O.OlmSvCKTV^Kffl^-f SO. lmSv©l/10)^TKftJPg-f £ 0 

3)<fg$f?3£300^i: LTx « t f <&»*>*<. M2'*5;<-*3F{;i: IAEA TECDOC-401221 

ic^Sf t fcfcf t© fettle, J ^ * p & l & ^ ^ £ t - S J ^ » K ^ £ f t S $ l t t t M © 9 
*>. &^^Ka©a^^t>m^T*>5ft*W^^miCo^T^i6^^^_h[!gfil(Table 
4.2. 2)K&-3^-C*&#-f *o 

Table 3.1.4 &lt14H#j&Sto©Bmte#KMf 3ffi!}!»j£±K1I 

® a 

H c 
6 0 C o 
6 3 N i 
9 0 S i-

" 7 C s 
a mm 

f t # t i t ( / /C i / g ) 

0.1 
30 
3 
0.2 
3 
0.003 

± K H ( B q / t ) 

3.7 x lO 1 0 

1. 1 1 x 1 0 " 
1 .11x10" 
7.4 x lO 1 0 

1. 1 1 x 1 0 " 
1. 11 xlO9 

(10CFR Part61) 

_ t M ( B q / m 3 ) 

2 . 9 6 x 1 0 " 

2 . 5 9 x 1 0 " 
2.59X10'4 

1.70x10" 
3. 7x lQ9(Bq t ) 

7 7 > X S 2 

±Effi(Bq. t ) 

4 . 8 1 x 1 0 " 

7.4 x l O " 
4 . 8 1 x 1 0 " 
3.7 x 10q 

(JC # t 19 ) ct *5 > 
&1 ll<bi*£5ni£l&K£i8:-f S J K 5004£IHteffi3i*fl<HSA£B&m-C£<5'<V7£f8: 

l t 5 ^ ^ © ^ ^ © @ ^ t * l l * ^ ^ 0 © ± H f f i o a&?I0ig{;U ¥ M 5 ^ £ i g 
X-STRUMK^-f 3 fe©T, C©^(C , 2 4 1 P u , 2 4 2 C m { C * t L T ^ f t ^ f t 
1.30xl0"Bq/t, 7. 4x l O ^ B q / t t ^ t o t . f t - C l ^ o 

£2 @Yb<*ffil9:ii#©H*^fc*)©±IRffio aS®©»ffi{i300^^©ffio 

( 3 ) ^ © ^ © # X . ^ " - P. Rocco & M. Z u c c h e t t i O & l g " ' ' ' " f C ^ t / c g ^ 

D S f i U ^ H ^ % . . . ^P3fflA»*0.01mSvjc*^<»g|Eg1iJ£lT©igg* !l&o 
(0.4Bq/gl^T) 

2 ) 1 g U ^ ; U ^ * ^ g i£ l "< ; l / j ££&©»j£Kj£ t e£±[ l ] . 5 fe©©-? ^ ft©& 

• fS&**<10W/m3JKT 
• &&$nx^te^mm®(Dmw&mmi)<20mSv/h£XT 

zmvo\<mm® ttmft-oum® 

3 . 1 . 3 E#;fr&©tg|g 

2nxm^tzWLf&itJSL<£>t\%'ife^frl>, SSTR, S STR-316&tfS S TRKof^T 
( 2 f S £ t - £ & l t 1 £ J l ^ © ^ f f i i l £ f i W 1 0 0 ¥ f t £ p & t ^ ^ft^-'ft ImSv/h, 20mSvh, 10m 
Sv'h J£lTlcTA<o-CfcOx £ * : . DRE AM&tfDRE AM *fCo^T(ie t (C50¥^iP© 
B3.£T\ ^ft^-'ft lmSv/lu 0. ImSv/h * T E o T l ^ ; t * ^ - 5 , ^ S * ) , P. ROCCO'i 
©&ig-f s E # f i t « x . t f , mm£MtiFizmmtzmtt&mm®ii?^x\&i''<^£XT 

£>mm®t LXfcftXZZZ. t\zt£Z0 ztUi I AE AO&36-T*g#iiii::S-3<*l-&'C 

W*WlciiS#J»H©^*«itt5nrt6tt©*>5S16U'<-'UJSilfet L T E ^ t - S - ^ A ^ P T 
- 6 5 -
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t>%x.^©ffi"cfc^^^a^*<*-5o 

t<D&&£ftitz#). 3. 1. 2(2)K*L/.:#;L;&KJ:<5E#£m^ )H»f&£5£IF 
mtZZ.ttLti0 

3 .2 ^ j U ^ i j ^ i p ^ ^ O J ^ I I ^ ^ ^ l : 

3 . 2 . 1 *Ii8:&J&t*g»£±l!g€©t8:/£ 

( n i g l l ^ E ^ S I & K t t H & i g g i i l M 
D I C R Pfc«fcO' I AE A © M & ^ © # ; t ^ ( ri0"6/^Ji(T©^t:5l^(i, fllA© U 

x ^ L T i f l T l ^ J )C:Xo£. M$Rg&'7&©-o©&$ifr£©i£faA&£ 
£0 0ImSv(10"6/^Cffi^T^0. lmSv©riO)J£lTKSiJPfi-f £€<!: I T , ±PHI£tS:£ 

2;to^->^- 'J ^ r i : ( r ^ ^ ^ P i r ^ l 1 - ^ ^ 4 © A ^ 4 ^ a ( D o m i n a n t Nuclides; C o ^ 
T rsis:&^HB»ffiJiiisffij £ D © # ; L ^ K * O ^ T M I - £ O 

3;K*f{bSfr»i^m^ ^Dominant Nuc l ides©$l t t£z t^ fuId2)TM L/ci:PSffiJi( 

4)^i4^SJj^Jtp!r^H-r^Klt&^^!fel© + C{i. &#St*p Ki tes?-SJg^Kfc^T 

(2;grast#&«£±PIte©l&£ici£LTffiSL/c&#;&^ ^ ( i ' < ^ ^ ^ - 9 22 

m&mftizts^xmiztix^zmi&wMfr&mzb, i AE A^gn&j&fl.«£©»? 

B8©t>©^{::o^T{2 I AE AVMViLtzm&ft^xmffitZo 

ftT fc 0 . K 5 Afc©Pal {C (i3£^t*J&<f&to £ ftT^Z> o 

(2 ; -2 . ^ S ^ J T B 1 ! 

(2)-3.&(2<* l i& 
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3)&#«»«jKitiS!3ftfcttjgKJgtt-f S A * ^ s t££f t fc$ i t i£ j i i»^ t>©$#r& 

i»iR$ftfcttittttes?^t»©ttitiBJ=tt{i:<-rso 
5)&#«ttttsKfcofcma<tt!TKSaSU CftlcfcoTiJlsTTK + JC^^ftfc-SBOffilt 

&®MfrM)Wlz®fttZ>0 C©MJIl7K^^tT. J^T©^^T^( i '<1-^o 
• MJHzR©ffcffl 
• MJH*T«WLfc££©fc^?L©8iE 
• M j i i T j i f t ^ f e m ^ © ^ ^ 

(2) 4.t t^^mj:»^<±Pfiffi©l9:^ 
^R8$Kffe£U ^^$f t^&Mt! feJ^^^©^^ l i^ fEf f l {C^^-r^« lc 1 :^#J i tL . Sclt 

ttJUH^^*©^^ LT*tU 3ftfcH-**£3l©10te©ffi£x ffl* ©J&i l t t - f *^* : 9 
©KltStSiaiPfif i l t-rSo 

(3>B¥ffi*tti&a 

«iii! '&ib^*p©aifejc^oTife^-rsttittt0gii iKn-ot^Tx - * t £ £ ^ © f & * © « 6 

^ © i - r ^ o 
2 ; t t l i < S » ( 2 ) - 3 . D C O ^ T I i , >&iPJWra50^©l^*T^ff i*ftft^(Contact Dose Ra 

t e ; © « . £ ^ £ Dominant T*>-5 &«£S1R?"-So 
3 ; t t ( i < 0*&(2)-3. 5 ) i : o i > t l + , & « J W r a i O O ^ © ^ . 6 K f c ^ T i K n S E t t t e < & S 

(Ingestion Dose;£ tztt®. AJS^fe t f < i l ( Inhalation Dose)©S.£/^ ^Dominant 
T < f c £ M £ ; i i R ? - £ o 

4 ) t t l i < &*S(2)-3. 2 ) ~ 4 ) K o l ^ T W \ ^ * P ^ F ^ 1 0 0 ¥ © B # ^ C f c ^ T ^ f f i ^ S ^ ( C o n t 
act Dose Rate) , j g n £ f M t f < ttft( Ingestion Dose)fc J: tf® ASf&tt t i : < & £ 
(Inhalation D o s e ) © l ^ " f t ^ © H * ^ £>DominantT£> 6 mm & MIR"? Z> „ 

mftbtzmmtt%.mm(D-%$:Tabie 3.2. IC^-TO ::ftt>©£8rt\ f j$©g*c*f 
L T € © ^ © A £ « f t ( T a b l e 3. 2. 2#BB)© 9 5 . £ t t ( 3 H£& < )©l%MJ£J_h$ 
5-tZmmtLXMftLtZo tztzL, ' A r' IZ-o^XteVy'^-it 3y(DBmx<Dmi< 
tz\jfrfflmx&z>tzti^\o\(D#%!.mmfrt>&ftLtzo ttz, z.z.xm^.Ltzmmn4miz 
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Table 3.2.1 fF1Btt&«a 

4>ii5??fitR( 

mm^yyv* 

" C o 

MfeT7jc y y U * is X W 4 V H^iJffl - > t ' J t 

^ S B t t l J < 
2 6 A 1 . " C o , " N b 
" N b , " 6 R e , " 2 I r 

1 9 2 n j 1 9 3 p . 

l*J SB # 1* < 
3H , " B e , 1 4 C 

" C o , 6 3 N i , 9 1 N b 
9 3 m N b , 9 4 N b , " M o 
" 6 R e , " 6 m R e 

S S T R - 3 1 6 

mm^yy)* ttJT* ■>^ 'J 5}-is X W 4 V H^iJffl y y v * 

H-%VLVL < 

" ° C o - " C o , " N b , 9 4 N b 

rt£B#(i < 
3 H , " B e , " C o 

5 9 N i , b 3 X i , " N b 
" " N b , " N b , 9 ! M o 

S S T R 2 

m^t^yy^* 
2bA 1 
" C o 

MfeT7jc ->;MJ * fc «fc tf U- -f h M f f l -> ̂  U * 

ft SB « tf < 1*1 SB $ (2 < 
2 6 A 1 , 4 2 K . 6 0 C o 3H , " B e , 1 4 C 
9 4 N b 2 6 A 1 , " C o , "3 X i 

9 3 m N b , " N b , " M o 
" " R e , " b , " R e 

D R E A M 

& H * - > : M ) * 

2 6 A 1 
"°C o 
94 N b 

H I T * / y u * is & w 4 v &mm -> y]) * 

>A % tt tf < 
2 6 A 1 , 3 6 C 1 , " C o 
9 4 N b , " 2 I r , " 3 P t 

1*1 SB tt (*" < 
3 H , " B e , ' 4 C 

" C 1, 6 3 N I 

D R E A M * 

&m*y •}■*)* 

26 A L 
6 0 C o 
94 N b 

I&TTK y y u * is «t zy *y y v nw% y-yn* 
M $ <£ < rt u $ (2 < 

2 6 A 1 , 9 4 N b 3 H , " B e , , 4 C 
5 9 N i , 6 3 N i 

i 
< 
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Table 3.2.2 Dominant Nuclides 

W^M 
50¥, Dose-Rate 

mm 
"Co 
" 2 I r 
94Nb 

1 9 2 n r 

" 3 P t 
" 6 R e 
91Nb 
26A1 

178nHf 
42K 

gA(Sv/hr) 

1.615E-01 
7.213E-05 
4.860E-05 
8.184E-06 
7.283E-06 
4.497E-06 
3. 490E-06 
2. 352E-06 
7. 569E-07 
1.892E-08 

100^, Dose-Rate 

mm 
"Co 
" 2Ir 
94Nb 
" 2 n I r 
" 6 R e 
> 9 3 p t 

91Nb 
26A1 

i 7 . „ H f 

92Nb 

^A(Sv/hr) 

2.242E-04 
6. 246E-05 
4.852E-05 
7.087E-06 
4.496E-06 
3.677E-06 
3.316E-06 
2.351E-06 
2.473E-07 
8.659E-09 

100^, Ingestion 

mm 
3H 
"Be 
M C 
"Ni 
" 6 R e 
"Co 

186mRe 
93Mo 
91Nb 

93mNb 

*&£(Sv) 
2. 888E+07 
5. 908E+04 
2. 889E+04 
1.251E+04 
3.646E+03 
3.098E+03 
2.384E+03 
7.655E+02 
4.398E+02 
3. 163E+02 

100¥, Inhalation 

mm 
3H 
"Be 
"Ni 
91Nb 
14C 

186mRe 
93mNb 
93Mo 
"Co 
94Nb 

*&M(Sv) 
2.888E+07 
3. 118E + 06 
7.011Et04 
3.650Et04 
2.889E+04 
2.496E+04 
2.030Et04 
1.914E + 04 
1.814Er04 
1.512E+04 

S,£ 7^-316 
50^, Dose-Rate 

mm 
"Co 
94Nb 
91Nb 
92Nb 
98Tc 
26A1 
9 Oy 
42K 
97Tc 
" 2 R h 

gA(Sv/hr) 

9.520E+00 
3.394E-03 
7.968E-04 
1.686E-06 
1.222E-06 
3. 616E-07 
1.749E-09 
3.525E-10 
2. 994E-10 
9. 097E-11 

100^, Dose-Rate 

mm 
"Co 
94Nb 
91Nb 
92Nb 
98Tc 
26A1 
9 Oy 
97Tc 
43K 
4 o K 

SA(Sv/hr) 

1.322E-02 
3.388E-03 
7.572E-04 
1.686E-06 
1.222E-06 
3.616E-07 
5.321E-10 
2.994E-10 
1.233E-10 
5.047E-12 

100¥, Ingestion 

mm 
3H 

"Ni 
60Co 
93Mo 
"Ni 
91Nb 
" C 

93mNb 
"Be 
"Tc 

*£fi(Sv; 

2.928E+07 
1.619E+07 
1.789E+05 
1.742E+05 
1.020E+05 
1. 014E + 05 
7.692E+04 
6. 730E + 04 
5. 989E + 04 
1. 549E+04 

100¥. Inhalation 
mm 
"Ni 
3H 

91Nb 
93Mo 

93mNb 
"Be 
"Co 
94Nb 
59Ni 
"Tc 

*£M(Sv; 

9.070E+07 
2.928E+07 
8.420E+06 
4.354E+06 
4.320E+06 
3. 161E + 06 
1.047Et06 
7.784E+05 
6.557E+05 
8.849EtQ4 

tSTSTT R Z 

50^, Dose-Rate 

mm 
"Co 
26A1 
4 2i/ 

94Nb 
192Ir 
" 6 R e 
" 2 n I r 
91Nb 

1 9 3 p t 

1 7 8 nit/-

«A(Sv/hr) 

1.049E-01 
8. 713E-03 
2. 425E-04 
5.263E-05 
2. 592E-05 
3. 451E-06 
2. 941E-06 
2. 019E-06 
1.941E-06 
4.996E-07 

100¥. Dose-Rate 

mm 
26A1 
"Co 
42K 
94Nb 
" 2Ir 
" 6 R e 
1 9 2 n i 

91Nb 
1 9 3pj. 
1 7 8 n H f 

gA(Sv/hr) 

8.712E-03 
1.457E-04 
8.484E-05 
5.254E-05 
2.245E-05 
3. 451E-06 
2. 547E-06 
1.919E-06 
9.798E-07 
1.632E-07 

100^, Ingestion 

mm 
3H 

1 4p 
26A1 
42Ar 
"Be 
"Ni 
"Co 

186Re 
186mRe 
93Mo 

&S(Sv) 
2. 777E + 07 
2. 446E + 04 
2. 386E + 04 
1.616E+04 
8. 590E+03 
6. 922E + 03 
1.259E + 03 
1.055E+03 
6. 900E+02 
2. 665E + 02 

100¥. Inhalation 

mm 
3H 
"Be 
26A1 
"Ni 
42Ar 
94Nb 
"Co 

18 6 m R e 

93mNb 

&fi(Sv) 

2.777E+07 
4.533E + 05 
1.474E+05 
3.878E+04 
2.451E+04 
2.446E+04 
9.830E+03 
7 372F+03 
7.225E + 03 
6.893E+03 

- 6 9 -
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Table 3.2.2 Dominant Nuclides (M£ ) 

5 0 ^ , 

mm 
" C o 
26A1 
94Nb 

1 9 3 p ^ 
36C1 

" M r 
. 9 2 „ , r 

42K 
40K 
2!\a 

5 0 ¥ . 

mm 
- f i A l 
9 4 \ b 
" C o 

" 5 S b 
"Na 
91Nb 
42K 
92Nb 
40K 

113mCd 

Dose-Rate 

^ A ( S v hr) 

7.453E-04 
I. 743E-05 
8-143E-06 
4.088E-07 
3. 490E-07 
2.945E-07 
3. 341E-08 
3. 695E-09 
1.934E-09 
1.460E-09 

Dose-Rate 

JgACSv'hr) 

1.788E-05 
8. 143E-06 
5. 994E-08 
I. U3E-10 
3. 344E 11 
3. 228E-11 
6. 239E-12 
1.412E-12 
6. 179E-13 
6. 402E-15 

100¥. 

mm 
26A1 
94Nb 
" C o 
36C1 

" 2 I r 
19 3 p t 

" 2 n I r 
40K 

" 4 Au 
42K 

100¥, 

mm 
26A1 
94Nb 
" C o 
91Nb 
42K 
92Nb 
40K 

113mCd 
" 5 S b 

22Na 

D R E A M 

Dose-Rate 

§ A ( S v / h r ) 

1.743E-05 
8. 129E-06 
1.035E-06 
3. 490E-07 
2.550E-07 
2.064E-07 
2. 894E-08 
1.934E-09 
1.303E-09 
1.293E-09 

100¥. 

mm 
M C 

3H 
36C1 
" N i 
39Ar 
"Be 
" N i 
94Nb 
" C o 
3 2p 

D R E A M * 

Dose-Rate 

£ A ( S v / h r ) 

1.788E-05 
8. 129E-06 
8.324E-11 
3. 068E-11 
2. 183E-12 
1.412E-12 
6. 179E-13 
5. 471E-16 
3. 382E16 
5. 519E-17 

100¥. 

mm 
3H 

" N i 
14c 
"Be 
" N i 
9 4 \ b 
26A1 
"Mo 

9 3 m N b 

" T c 

Ingestion 

* § S ( S v ; 

1. 381E-07 
1.248E-07 
5. 930ET05 
1.542E + 05 
1.265E+05 
2. 115E + 04 
8.748E+02 
7. 133E + 01 
6. 816E + 01 
4.791E+01 

Ingestion 

* g S ( S v ; 

1.248E-07 
6. 429E+04 
2. 586E + 04 
2. 114E+04 
4. 127E + 02 
7.133E+01 
4. 365E-01 
2. 021E-01 
8. 127E-00 
3. 732E-00 

100¥, 

mm 
M C 

3H 
3 6 C 1 

"Be 
" \ i 
39Ar 
5 9 \ i 
32Si 
94Nb 

93,nNb 

1 0 0 ^ . 

mm 
3H 

10Be 
0 3 Ni 
14C 
9 4 \ b 
" N i 

" 1 ' b 
93Mo 
26A1 
J 2 Si 

Inhalat ion 

* S » ( S v ) 

1.381E + 07 
1.248E + 07 
3. 978Er06 
1. 116E-06 
8.641E-05 
1.862E-05 
5. 624E-03 
4. 973E 03 
3. 733E-03 
5. 216E-02 

Inhala t ion 

* £ S ( S v ) 

1.248E*07 
I. 115E-06 
3. 602E-05 
2. 586E-04 
3.733E-03 
2.653E-03 
5.216E-02 
5.052E-02 
2. 697E+02 
8. 585E + 01 
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(4)ff­JM£ J & K £ ^ < ttltfi&»£±IRfi 

!St%.Ltim&1j&* S l K i K i : ^ o t > Table 3. 2. UZip Lfcf¥f l l i * f
4
fc««JCO^T 

ffitfi:Kltt&»«±IE1i££fH*LfcilS££Table 3. 2. 3f : :^­ f 0 £fcN i $ M i t t l t a 6 » £ ^ f c 
0 © t t l i < I t S © ^ © * * ^ £Fig. 3. 2. 1­3. 2. 3 K * ­ f o 

Table 3.2.3 l ¥ f i B i # # » & S © i I I £ S f c l t t £ M J i M 

« a 
iovSv/4z<DmA&mizm%tzm% (Bq/g) 

mm^yyv* 

3H ' 

" B e . 

" C 
2 6 A 1 
3 6 C 1 
42K 

" C o 

— 

6.6815E+05 

— 

— 

1. 2651E-06 
5 9 N i i 

" N i 
91 N b 

9 3 mN b 
9 4 N b 

— 

— 

— 

7. 3530E+06 
9 3 M o ■ 

" 6 R e | 
1 8 6 m R e 

192 j r 

" 2 n I r 

— 

— 

— 

1 9 3 p j. ! _ 

mT7kyyv* 

2.0975E+09 

2.5102E+07 

5.6967E+06 

7.0922E+04 

6.2521E+04 

* 

* 

5.0588E+11 

* 

* 

* 

6.2195E+08 

1.0112E + 07 

* 

6.4337E+05 

* 

* 

* 

-9--T hUfiJffl 

* 

1.2227E+04 

1.8645E + 03 

8.4250E+00 

1.8696E+04 

* 

* 

6.2616E+03 

1.6397E+05 

1.4248E + 04 

* 

2.4828E+01 

2.6139E+02 

* 

7.2235E+03 

* 

7.3226E+00 

2.1498E + 05 

m&±mm (Bq/g) 

f¥ fffi lit 

1.85E+10 

1.-11E+05 

1.85E + 04 

7.40E+01 

(.mo-QF) 
— 

— 

3.70E+04 

-

1.-85E+05 

+ 

1. 11E + 07 

5.&5E+04 

1.48E + 06 

1.11E+05 

+ 

2.J2E+02 

2.22E+03 

+ 

7/40E+04 

+ 

7>4"0E+01 

135E+06 

— 

1.11E+07 

— 

1. 11E+06 

-

— 

-

-

-

— 

-

-

-

( i±) i .±a*© r - j fcio' r * j itzti?t\, mmtt&H-c&zztis±m.mi<>£i±.<Dmg.T'&z> 
ztZiF-ta ttz, r + j itft\zm&±.mm£jz.v>6!&m<Dtei-zt>$:*-fo 

3 » S ) © l ( H 8 © t t * M t t i Lfc. 
3 l ± *»Wt t«* * ­ ro KHP:*j£Jl£©tttt rHf !<kLT«i^­ r5*^J O i t L I S S h T 

l '5t>OT?*9, »fllitti;:«jfeLTttfl!Lfco 
- 7 1 -
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iISd&*I*&ft9£±K«©K:£ (ttSHIB) 

10 l r 

&10^ 
CO 
3. 

A 1 0 7 

V 
■ * -

K i o -

10' 

! ' ' ' ' ! ' 

i­3& : 
1 ^ \ i 
r D t k ; 
: V ^ A 
r ^ 
r ; n 
­ ' 
r ! 
: | 
r I 

1 ■#. 
1 IS 

Bfc< 
r m 
^ ­M 

u 
: * 

i 

' ' * i 

A 
"Xl A 

XI
 A

­
^ \ , A 

n \ 
n " \ 

n 
n 

94
Nb 

­

i 

: 
l 
; 

­1 

: 
1 
-

A. 26^ ­ | 

XI 

3 ^ ' 1 
; 

. . . r 
0 500 1000 1500 

^{ff i^xA^'L^ ' iCDSg*! (m) 
Fig.3.2.1 * 1 4 K l t t g S S a / c f 9 © X ^ ^ - > t ^ > ^ i 

2000 

si9:aj+si!as±piffi©»9:5g ( * T 7 j c t c i 5 ^ a ^ f t ) 

10 ; 

10 ( 

10 s 

S i o -

C/3 

5 i o l s 

­< 

10' 

10' 

10' 

10' 

10 30 

"Re 

_CL *A] 
^ "" N 

JMo 

.. 91Nb-

*Nb 
"Be 

. Ni 

J
P1 

101 10' 10J 

*a»SfciSjia^K (year) 
Fig.3.2.2 # f t t t l t t 6 * K i i f c $ © f l S A t t ! t f < ; 

104 
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10° 

~io-3 

! 
y. 

< 
m 

io-» 

m-12 

®&gmti.m8.±mtov>®%. wmim 

r \ 
93 

r \ s Mo 
! ^T~\ --V-- -_ 
~—~— î7\. - - ' ' \ 

& V- :^K-
■- v\ \ \ \ v X 

*l' v^ \ v ̂  \ 
\ * \ \MNi \ ^ N 
r \ \ \ \ 1 4 C \ \ \ 

1 I \ \ \ \ 

f \ \ \ \ \ 
l \ N \ , 9 2 V 

r \ ^ \ \ " 
i • 193pt\ ^ \ \ 
! \ \ \ \ 
' « ( \ \ 
r ^ci 4 \ \ \ 
; , ,» , , A i \ \ , 

*A1 J 

**Nb ^ 

_ _ ' V 1 
1M,nRe 1 

r\^Nb \ ] 

\ \ : 
, 1 , , L \ 

103 

&fr'&m&®fm (year) 
Fig.3.2.3 *ttttWffi»aESfcOO«A«lf < * * 

104 

3. 2. 2 J ^ m 4 ^ £ j 
^ mnmrnstt Ltzmm<Do?>, C ofcJ;c>*

63
N i c o ^ t l i , 

lit LT̂ ­̂
,&* ;7j££M£J:9£l^£TiTt^£o Table 3. 2. 3KJj* Lfc J; 9 C, C ti b3^S{:^t"T-5 

0©I¥ffi1I{iJgi^;fr3c££fi£©8JF-f SISK J: <-& LXis<9, flfeo^SKo^T fc-£ 

A:0 tztzb, i4cfcj;c>*63N i xtt^mtte^z-n%®m<mt£Z>(Dx, m^-ij^±mM. 
£®&*tZ>±.mt&Zi*%tZ>Z\tt LtZo (Table 3. 2. 3K* L/i^S±PS1fi© 9 *> 

®Sl!'&ft*^oaie*=f*o"r5fe^-r5&ltttJKil!ftl^> Table 2. 3. 2fC^-T®«r <tfc 
ai9:&lttB»a±IIS1il^ie^.5SaoW«IJ=«J:o"r®«#<4-Cg^Lfcfe*^Table 3.2. 
Aizyr.to z\c-vn, mmxb±.mm$:mz-z>ffii&tt*\yoi<mm®tLTK#U t̂ -f 
tio«^fe«*'feol6^*«««cJtsra20¥^*r­r5IS^JI(X*y7 >y ­y H : o ^ t l i 

tt*>\ ^&&SUIfctt^©£S#£fc£;ftS«££&3£U Table 3. 2. 4Tfii£l/'<;l/JSg 

iZ.m%?Z&£.A£l&#LtZo Table 3. 2. 4Kfctf Sfiffi, K ^ A N &16 K ; U B fc «fc tf 

­ 7 3 ­
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m^yo^A - £&3tte*a*< 1 Bq/g J^T 
I A E A © ^ ^ L ^ S ^ J ^ ^ U ^ 7 K 1 0 " ' ~ 1 0 4 B q ' g , ' IAEA Safety Series 
No. i n pi-r c ^ ^ t m ^ 7&fottfc^izMi-zMmm*?{y<ji<)£^ 

M U ' O U B - £ft*rfi6*&jo< 74 Bq/g J^T\ SMS l/^;i/A £& < 

/Co 

Table 3.2.4 ®Mn%&m8. tmmz&ri <&%%!)<»&.# tft'V^ 

^ u T ^ r - X 

S S T R 

S S T R 316 

S S T R 2 

D R E A M 

D R E A M * 

ton 

m3 

ton 

m3 

ton 

m3 

ton 

m3 

ton 

m3 

l & U ' O u j ^ ^ 

ffifiu^yi/A 

10100 

1770 

10600 

2180 

11000 

2240 

0 

0 

0 

0 

ffifftl/'OUB 

2200 

1200 

1200 

710 

1400 

740 

0 

0 

0 

0 

SlJtfel/^U 

12800 

3060 

5600 

1470 

10200 

2540 

5800 

920 

23500 

9900 

ty u^JimM® 

2500 ( 9. 1%' 

1300 (17.7%) 

10300 (37.2%) 

2970 (40.5%) 

5600 ( 19.9% 

2760 (33.3%) 

18100 (75.1%) 

9240 (90.9%) 

400 i 1. 1%J 

260 ( 2. 6%) 

- 7 4 -
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4. mk&p^mmtzfo^&mmw&friz&z 

4. i \&i<<jimmty(Dmfr(mMmm)ic&?>mm&W(Dwm 

4 . 1 . 1 S | i & i ^ M * i r 7 U 

ammw'gmt&iKmmi'i-v* 
j%j-ti%^ffim\zi3^x%£tzfc\s<}mtt&mfrmm®®&frji'&£uxii. sm 

M^©££Mi:Mt£**i$#/L:frK:o^xj 18> izBZtiX^ZXoiz^ m^miztt 

'; y?%fiz£-,xmiti®ti^z\££mmtz>o 

2M2WL& : AX/N'JT<t^^^UTIC«to-CKIttteiaO^?g3S«^0»»«-Klt 

3)lrLU£M • ±t L T X ^ ' J 7K£oTttlttt««®£gS3£^©fe*£Kih-r<5 

©AF«g©^£ft$£$iiit&S^liSiJft-f SCtTfe. £jg£#^®!&*£EiiL-f So 
<, '^)Tiz£znfrt&®%®Mb&tifcz^ttftfeft%®m±^®mm$:>&M£ L 

£&fe«£*££Wf::fNlli-f Sfcfci;:!*, % l&mxcr>$kM*$(Dm$<nffi£AJ:;^)T 

\t < m%is£v%A&^x®&frmmm®Hnm3f£*i&£ Ltz&£mM£ftj?&mfr& 
6o CLOSPgttlfSOtt&fcFig. 4. 1. lK^-fo 

f ^ T C a o ^ ^ t ' J t ^ i . ^ ^ i L f c o (Fig. 4. 1.2) 
1) r»^+->^- 'J2TJ : 4 f f l ^* ia :^ t>©^*- f '> + >f >i:«fc5^SPtt«< 
2) rt&T"7jci/̂ -y >rj : mT7k\Z£^X^m?h&X®'nLizWLitii&.®m\Z&Z> 

<*< fc«fctfKA/««l3ftSttlW»KK«fc3rtSBtt 

t fc . ^iao»fiiiiT{i-«sw^«i^ • &nftfc£&&tzifcmMKmmzisiiz>'&tifa 
m&&%b, &mt Lx&&m&Kj$\.^z>tiZ'<:7* - ? CT-W® $>®IZ-D^X n i AE 
Am®^-?)&&m Ltz0 
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Fusion Power Reactor 
Operation Period 

Cooling Period 

Institutional Control Period 

1st Stage (Waste Emplacement) 
• Inspection and Monitoring 
• Engineered Barriers 

2nd Stage 
• Inspection and Monitoring 
• Engineered and Natural 
Barriers 

3rd Stage 
• Prohibition of Specific Acts 
• Natural Barriers 

Final Period 
Exclusion from Regulatory 
Control 

30years 

50year& 

A 
300years 

Skyshine Scenario 

Site Closure(5~20years) 

100~150years 

Groundwater Migration Scenario 

100~150years 

Future Use Scenario 
(Groundwater Migration Scenario) 

Fig.4.1.1 Stepwise Control for Disposal of Radwaste and Safety Assessment 



Skyshine in Operation Future Use Groundwater Migration 

Skyshine 
External(Direct Gamma) 
Inhalation (Resuspension) 

Well or River 
(Drinking Water) 
(Irrigation) 

Mill 
Waste " 
Mi l l 

M I N I 
I Waste : 

HUM 
Release to geosphere 

^X/^AYXAXXAXXX. / ^ / ^ W A y ^ A X X A ^ X / ^ A ^ A Y ^ 
Aquifer > 

^ 

TTXWXWXWXVT^ ^7X7V7X^X77ATXxV7^VxxV7XV7XWX\ 

> 

o 

o 

Fig.4.1.2 Exposure Scenarios for Shallow Land Disposal 
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(2 ;&#$:fccJ : t f*! i# ; f r5*; 

(2)-i . to^«l9:aMb«©Mb^ 

2)?S*^<7)^«t(i 1 0 k m , 
3)M!lT7K«faT©&#Jfci&©Tffia&fr£1M h t ^ J T I i 2 0 0 mQ 

^ - 2 . M K ( A I ^ ' J 7 ) : 3 > ^ i J - h h ° 7 h 

\)&m&'&$sizmm&mj&4kjistitzmm®£3>9 u - hBi©ho.y H : 

2)aittigigii, *&ftmwt^ yy- u - h^©r>r>'#jti • &-fb. j a ^ i s 

±><DmMWi^®%Lftt&mm®i&ti\i\ LKX ^xmrn-rzo 

x > h^M^iir i^^x. . M £ t t £ - * y y hmtmx-wittzz. tizx 

|*| ^ © 7K ® M 

* ') - h h° y 
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A. f 

( 4 J L ­ ­y 2;*g/£4!&*>Jfet£®f£7t; 
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J L - .y h f f l ^ ^ t 
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4.0 (m) 

\&yoimm®mftMi&®nikm£ng. 4. i.3K^-r< 

(2)­4. JH£{* 
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T .~ Cap Material 
"- - (Soil) 

V/A\X 
5m 

* 

yyy,\yyy\yyA\yy<\yyy^. 
LIQm 

^ 
yU-

Fig.4.1.3 Concept of Shallow Land Disposal 

(2)-b.mm%.mmis£vmmfo*i&tt&mmmm 
3mxmiRLtzwmzi%Lmmiz'o^x. & f t y - x ( s s T R . D RE Aumztom 

ykfa^mmm&£Table 4. l.HC^-To \'bQ^^n^.^JZis^Xi&y<JimM®£ LTM 
ftt^zffi&tij ®*<Dnmft&mmzt<Dm&<D¥&m&s mm^^x®nMnmmm 
S.£Lti0 
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Table 4. 1. 1 fS U^UJ&Htt + K l t t t l g M f f i 

m m 
JH 

1 0B e 
, 4 C 
3 6 A 1 

3 6 C 1 

4 2 K 

1,0 C o 

5 9 N i 

" N b 
9 3'" N b 

9 4 N b 

9 3 M o 

18 ° R e 

1 8 6 m R e 

■ 9 2 J r 

l s : " I r 

1 3 j p ^ 

I I ^ t K i l t t t S a g g (Bq g, 

SSTR 

2 . 3 5 0 E + 8 

6 534E+3 

1.266E + 3 

1 . 5 8 7 E - 2 

-

1 . 6 0 8 E - 4 

-

6. 1 0 3 E - 3 

1. 172E-2 

1. 572E + 2 

1. 5 0 2 E - 1 

5. 165E + 1 

5. 165E + 1 

4. 462E 3 

4. 4 5 8 E - 3 

1 . 4 9 8 E - 3 

SSTR-316 

3. 435E + 8 

SSTR2 DREAM 

8. 401E + 7 5 . 5 2 7 E - 0 

9 . 5 8 9 E + 3 1.058E + 3 1.056E 5 

8. 040E + 1 1 .951E+3 ' 1 . 5 1 6 E - 2 

1.294E 3 8. 580E 7 

-

3 . 2 5 7 E + 1 

1 . 0 3 0 E - 1 

8. 323E*2 

3. 176E-1 

1. 4 3 7 E - 1 

8. 6 1 4 E - 0 

2. 115E-0 

— 

— 

4 . 3 0 1 E 12 

) 

DRE\M* 

2 593E 9 

2 414E 3 

9. 777E 3 

1 . 0 5 4 E - 0 

4. 289E 5 

1.059E+4 2. 369E 1 1 5. 868E 2 

1 567E 3 

1. 136E-4 5. 196Ef5 1. 287E 5 

6. 2 3 8 E - 1 

1. 5 3 8 E - 1 

5. 3 3 0 E - 1 

4. 5 9 0 E - 1 

4. 5 9 0 E - 1 

— 

-

3. 603E+1 8. 925E 0 

0 . 0 

0 0 -

- 8 0 -
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4.1.2 »m+­>*­u*­

i& yKji^M\±mm®ommm^iz 
msimmizR\zt%>miz'D^xmtt 
m&tLxi*. mm®M®.*®ftmm 
ttmz&zft&wi< t . t&ftm&fr 
X Z MWtm21&&lzttt Zftuwt < 
oteft |g©$£gm©«£>t>i£ttitt 

^ u ^­Tii 7 mzvfrttfk ttez0 

**iM2&#JteS:i!i2©;ttaMffi*#£tt*a&» 

Z£*izmiii£ftz>&ttm®zfi J y + -( y^]%\z 

•>^-u*(!:LTflsioa9o r*7W-> w >T-IB$£ 

(iM.iFffifi^fr7U/^& 
D4. i . i Tis^L /c^^ f f i i s :©^^^^^ r­^­P3ff^t>to^©­ty > i­s­fbttj £ 

urmfcHtu j«To3o©tt®fcfcM^sttia:^iagR%TCD^raj«[{i<»**i^«^ 
■O o 

• ntt&mmifo&!8iftm*mmtr<*\ii) 
• nmmm®®m&fr'<k(mm$: \~=>y? u - H ^ J -?&«) 
• »#ttJ&£&iI!B!*&#8KiK*i£ [ziy? U ­ h ^ + S±J T M ) 

2 ) & # f f i t m ± © * a a ^ # m £ » a i f m 3 ­ K(ANISN­JR,QAD­CGGP2)T»tiiU #tU 
Lfctt l t* im*ff l^T. ^ + tScSL»J»«r=i­ K(G33­GP2)TfFflli*©«aa*»tli^'5o 

(l ;-2.ANISN-JR©tf-*^# 

- & 7 G © * " ; U V ^ > © f f l ^ i l f t t t a i ; £ ? I 3 ; £ S n & T j l ¥ < 
^ 7 U DLC­23/E £ff l(^fc, 

• ;Uv?+ > K7U&3& 

^ 0 ©H­3£T « ftff Lf « 5^f 

« R ¥ f i 
S 8 M 
P 3 M 

(l)­3.QAD­CGGP2©fi"»L&# 

• H£&& : ziy^v-h 

( l ) ­4. G33­GP2©tm&# 

tt& 
§ g » f t « 
ScSL3i# 

: *nft% 
: 180ffi 
: ¥&3000m 

-81 
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fcfrmm^'bfr^®7k¥&Mft&T®}&£AZ'?^X, M£ lm-COXTW ■> W > l £ f i 

&nmLtz0 
200m. 250m, 300m, 350m. 400m, 450m 
500m, 600m, 800m, 1000m, 1500m, 2000m 

( 0 6 . H - » i : S l l t ^ 7 ^ - * 

M . £ I C f c t t £ ® t f < « a i i . G33-GP2T#*fcf¥ffli.6K:fcttS 7 Sim^Table A. 1. HC 

W ^ l c m&3^Si|5^©££KteG33-GP2rtj£©ftm*&£{!£Jfl L/c0 

£ * : , n > 7 V - Mg©£iK#:fll/£'ft>M©Sl5#&^ l ^ ^ f f l a ^ l g ? i : o o t l ^ 
Table A. 1. 2ir^1-ffi^{Jffl L / c 

(2) l . i^ t i - t rvU^/cOO^^'C "> + ̂  >*IS 

Table 4. 1. 2C^< L fc&^&ftdable 4. 1. l # K O © T T \ AEL̂ SfesS 1 -t? >l> 3 ^ 0 © A ij 
y y ^y >&l ;£ i i -gL-* :*£*£ Table 4. I. 3{C^1"o 

Table 4. 1.2 \&\y<Jimm®t&frffiWC 1 * Ji<<D'&ffi3ktt 

^ H t ^ r - X 
■ i r 7 b t m i m ^ l t ^ ^ ( B q g) 

A C o 
m m & # 

N b 

S S T R 

S S T R 316 

S S T R 2 

D R E A M 

D R E A M * 

1.830E-2 1. 855E-4 

5. 923E + 1 

1.732E-

1.565E + ] 
Case I 

\KL 

1.802E+: 1.376E + 4 L. 995EV Case II 
50cm 3 > 9 'J 

2.090E-1 1. 377E + 1 2. 111E + 1 
1 1 , C a s e m 

1.573E+0 3.438E-2 j 5.229E + 0 ' 5 0 c m 3 > ^ ' J 
■ ■ ■ + 4 0 0 c m a ± 

- h 

7 t « S \%5&2. 2g/cm3(DAzJl^lzm-iZftft 

(&')%*(Dmmm&itTabie 4. i. uz*Ltzmmftt¥&%tiimmm&&mmft& 
- t ? ^ £ ^ l t £ % M L T , -tJl«PmBLiZ&%Ltzmx<h60 

- 8 2 -



JAERI-Tech 97-054 

Table 4. 1.3 iS U ^ U £ £ % & # * 18 1 -bJ^fz <9 © X # -f -> + -f > I M k * 

^ t > © 

200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

ArJl<p <|> 
^ t > © 

200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

fr<b® 

200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

Case-I X ij 4 -> W >ISlf i$ (j/Sv/hour) 

SSTR 

8.08E-02 
3.71E-02 
1.84E-02 
9 .69E-03 
5 .30E-03 
2 .99E-03 
1.73E-03 
6. 12E-04 
8.91E-05 
1.48E-05 
2 .28E-07 
4 .54E-09 

SSTR-316 

2.77E-04 
1.26E-04 
6.26E-05 
3.27E-05 
1.78E-05 
1.00E-05 
5.78E-06 
2. 03E-06 
2.93E-07 
4.81E-08 
7.35E-10 
1.46E-11 

SSTR2 

6.OOE-02 
2.75E-02 
1.37E-02 
7.20E-03 
3. 94E-03 
2.23E-03 
1.29E-03 
4.55E-04 
6. 63E-05 
1. 10E-05 
1.70E-07 
3.42E-09 

DREAM 

8. 67E-05 
3.89E-05 
1.90E-05 
9.80E-06 
5. 27E-06 
2.93E-06 
1.67E-06 
5. 73E-07 
7.97E-08 
1. 28E-08 
1.93E-10 
3. 98E-12 

DREAM* 

1.54E-05 
7. 10E-06 
3 .55E-06 
1.89E-06 
1.05E-06 
6.04E-07 
3.57E-07 
1.33E-07 
2.24E-08 
4.43E-09 
1.15E-10 
3.98E-12 

Case-n X i] 4 i/+ 4 > ^ f i $ (j/Sv/hour) 

SSTR 

2.43E-04 
1. 11E-04 
5. 54E-05 
2.91E-05 
1.59E-05 
9.00E-06 
5. 20E-06 
1.84E-06 
2.68E-07 
4.44E-08 
6.85E-10 
1.37E-11 

SSTR-316 

7.89E-07 
3.61E-07 
1.80E-07 
9.43E-08 
5. 16E-08 
2.91E-08 
1.68E-08 
5. 93E-09 
8. 61E-10 
1.42E-10 
2. 19E-12 
4.36E-14 

SSTR2 

1.81E-04 
8.30E-05 
4.13E-05 
2.17E-05 
1.19E-05 
6. 71E-06 
3.88E-06 
1.37E-06 
2.00E-07 
3.33E-08 
5.19E-10 
1.05E-11 

DREAM 

2. 09E-07 
9.53E-08 
4 .73E-08 
2. 48E-08 
1.35E-08 
7. 62E-09 
4 .40E-09 
1.56E-09 
2. 2 8 E - 1 0 
3. 8 3 E - 1 1 
6. 3 5 E 1 3 
1 . 4 4 E - 1 4 

DREAM* 

7.71E-08 
3. 71E-08 
1.94E 08 
1.07E-08 
6 .16E-09 
3 .66E-09 
2. 23E-09 
8.78E-10 
1.59E-10 
3.32E-11 
9 .05E-13 
3. 18E-14 

Case-m X ij 4 •> W >*£*>£ (j/Sv/hour) 

SSTR 

4.93E-16 
2.26E-16 
1.13E-16 
5.92E-17 
3.24E-17 
1.83E-17 
1.06E-17 
3. 74E-18 
5.45E-19 
9. 04E-20 
1.40E-21 
2. 80E-23 

SSTR-316 

1.57E-18 
7.22E-19 
3.59E-19 
1.89E-19 
1.03E-19 
5.83E-20 
3.37E-20 
1.19E-20 
1.74E-21 
2.88E-22 
4.44E-24 
8.85E-26 

SSTR2 

9. 23E-16 
4.38E-16 
2.26E-16 
1.23E-16 
6. 98E-17 
4.09E-17 
2.46E-17 
9.41E-18 
1.62E-18 
3.22E-19 
8.03E-21 
2.67E-22 

DREAM 

6 . 8 4 E - 1 8 
3 . 3 1 E - 1 8 
1 . 7 3 E - 1 8 
9. 6 1 E - 1 9 
5. 5 5 E - 1 9 
3. 3 1 E - 1 9 
2. 02E-19 
7. 98E-20 
1.45E-20 
3. 02E-21 
8.22E-23 
2. 88E-24 

DREAM* 

4 .87E-17 
2 .36E-17 
1 . 2 4 E 1 7 
6.90E-18 
4 .00E-18 
2 .39E-18 
1.46E-18 
5. 79E-19 
1.06E-19 
2 .22E-20 
6. 11E-22 
2. 15E-23 
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(2)-2.*&#;ttiH!fr£©x;&-r->w > » * 
4. 1. 1 lZ*btzM®<DmfrMm(!%mfo 1 O ^ W » ) 4 « : ^ b § l U X * ' f - > + >r> 

&S£Table 4. 1. 4fc £c>'Fig. 4. 1. 4K^-f„ * 1 i * ; U ^ f c 0 ©iSSfr ^*4#5fct££ft{::^ 

l)*&#;ffi!9!^©0&*,fttRASW\ l O O m ' / B t U ±i«^©as«**<i:<i:k(::ffigi:U 1 
■t)iz:£\z_tu\zz?y? U- h^£l£it-f 3o 

2 ) 1 ^ H C 1 J.^<y K80-fe ;U)^©£IS:*m^ 1 ̂ - - 7 h : ' t C 3 > ? D - Y^AzU 

Table 4. 1.4 i& ls'<Ji'l&mfa*Bift1&&fr ^ © X 7̂  -1 •> + -< >g 

-tr ;U ̂  'i> 
*M5>O 
Ĵfifc(m) 
200 
250 
300 
350 
400 
450 
500 
600 
800 
1000 
1500 
2000 

x ii << y +■ -< y 

SSTR 

2.69E+01 
1.23E+01 
6. 14E+00 
3.23E+00 
1.77E+00 
9.98E-01 
5.77E-01 
2.04E-01 
2.97E-02 
4.92E-03 
7. 60E-05 
1.51E-06 

SSTR-316 
9.20E-02 
4.20E-02 
2.08E-02 
1.09E-02 
5.94E-03 
3. 34E-03 
1.92E-03 
6.76E-04 
9.74E-05 
1.60E-05 
2.45E-07 
4.85E-09 

& 5 ; (//Sv/year) 

SSTR2 
2.00E+01 
9.18E+00 
4.57E+00 
2.40E+00 
1.31E+00 
7.42E-01 
4.29E01 
1.52E-01 
2.21E-02 
3.67E-03 
5.68E-05 
1.14E-06 

DREAM 
2. 86E02 
1.29E-02 
6. 28E03 
3. 24E-03 
1.75E-03 
9. 70E-04 
5. 52E04 
1.90E-04 
2. 65E05 
4. 27E-06 
6. 45E-08 
1.34E-09 

DREAM* 

5. 27E03 
2.43E-03 
1.22E-03 
6.51E-04 
3. 63E-04 
2. 09E04 
1.24E-04 
4.65E-05 
7.87E06 
1.56E-06 
4.07E-08 
1.41E-09 

■84­
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( P - 2 A$*^U 7fcJ: tfJSi27.k£ 

O j I f L S O J ^ S t e O m T , ^ 7 . R / l ; 6 ^ # i f e M T K £ T i i L T l ^ o 
2 j ^ 7 K ® * ® & * m & M g t t # 7 K l ® £ £ T ¥ ^ L f c f f i £ f l H ^ o 
3js¥ i f f i i fe^^^^ f - r^^a©^s^^^7]c^ fc^A-r^o 

5J&T7K<M 30m/year 

( P 3 Wli< &£§ 

C o ^ T ^ n ^ n J ^ T © ^ ^ f C S o < ^ ( i ' < ^ S ^ f P f i L ^ o 

DlfeT7K-MJll-&^7K-A ( £ £ P M ) 
2;MJlT7]c-/5jJ[|-7]cH(jlllffl7]c)-^-A ( ; & P M ) 
3;itliT7]c-MJil-7]cH-S^ii^K-A ( i&AM) 
4;i&T7J<-MJil-<$-i«tJ-A (jUnffifli; 

flp&fetCitgB-rSrtSBtetf ( I I I 
i;iteT7K-#P-Mffl7K-|c-g-A (*£PM) 

3 ; i t J m j c - # p - ^ ( M f f l 7 j O - # # & M - A (KA8IJR; 

P^F7]c-HJi|-S®±^(JSmffl7]cj-A ( M T & I P 
2Ji^T7]c-#p-a®±^(/i^ffl7]c)-A (UMJU) 

(1) 4 e5pfffi±&^. 

l)to^ltes9:^'C^t» 3 0 0 mC-fr-T h£f l ) 
2 '&^ ia , l 5 'C^ t> 1 0 0 0 m 

j ^ ^ ^ 0 ^ t f ^ ^ ; : o ^ T { i > Table A 2 1~A 2 4lZ^tW.&&% L fc0 

(P 7 ^Sftj&KHI-f 3^°5;< - * 
gfelfef*x J i l i 2 ^ & f r ^ © & # ^ i £ K ^ - f 3^°5;<-^£Table 4 1 blZmto 

en 8 jsMt^osifli^KM-f S ' * ^ - * 
jRflF^. Mt&K ? $ 7 ] c ^ ^ f c J ; ^ ^ 7 ] c ^ ^ © ^ l Z ^ { : ^ - r ^ ^ 0 7 y - ^ { i T a b l e A 2 5 
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Table 4.1.5 (6 U ̂ U J * *<&*&#« IS KMI" £ ^ ° 5 / - ? 

=i y >? u - h t° y b 

F 7 A f f i 0 l $ 

K5Afc©& 

Jfcf£©:S£ 

0.283 (m) 
0.83 (m) 
100000 ( # ) 
5.0 (m) 
44.2 (m) 
221.0 (m) 
2.2 (g/cm3) 

■=iy>? ' J - h © i « $ 

±si5 aaamtintRg 

mmmmm 
mmmm 

5.0 (y) 
500.0 (y) 
0.0024 
0. 12 
5.0 (y) 
500.0 (y) 
0.0024 
0.12 

%mto®)'& 

^ 7 ] c i i f f i ^ i E # ^ 

0.5 
1.6 (g/cm3) 
1.0 
1.0 

£tl( K7Affi)Ogt 

f t^ i t t t -^^ - f** 1 

10.0 (y) 
80.0 (y) 
0.01 
0.90 
1 

^ 7K 1 

2.6 (g/cm3) 
0.4 
1.0 
10 (m) 
0.1 (m) 

^ a ZK % 
M J H T K S 

^7K©x^|6]Jfefciiffi 
^7K©y^|6]Jfefc^iK 

4.5E+07 (m3/y) 
1.9 (m3/m2/y) 
0.046 (m3/m2/y) 
10 (km) 
40 (km) 
l.OE + 05 (my) 
l.OE+05 (m/y) 
50 (m) 

^ % & # 

1788 (mm/y) 
650 (mm/y) 
0.69 

-£• © fife 

10000 (y) 
10000 (y) 

1.0 (y) 
m (Bq) 

*1 : 1 -¥Mmfo&*TJi<, 2-WKv"J >*'-$£ffc^x;k 3-Ktb$*x7U 
*2 Table 4. 1. l K ^ L ^ J ^ t t + Kltt t&Ji&gE^ff-gc* *l£ 1 M^ifefS^c <9 ©& 
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(2)f f -**£* 

tf < » S £ f f - # L f c * £ * £ F i g 4 1 5 - 4 1 7K^-f<> 1&T7K VT" U :*©?mKfc tf 3 M 
SSflEKliU Table 4 1 1 d ^ Lfc&*f* + « i m & a * f t f r £?f-£ L7i&#ifcg££ft©;& 
ltte**ffl^A:o £fc. tifeT7Kv7UIJ^i:fc^TI?fiIiL7li1&lttt^a©^^f^^tiJi(T© 

ia^MiS:^t>ii^L7ica*)-tt^m^'ia^©MJii(cit^^AL. M)\\*i-tm\z-mm 
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4 . 1 . 4 -tj-̂ r vnmmi/i-*)* 

4 . 1 . ix'&^tz£o\zmmizt5\izwLtt&mm®<Dm®mfrx\i4&^izfr\itz& 
ngtommtfifffrnzztizti^x^Zo an~3&mtwzfre>w&$i,&mti<ftt>tizm 

fcfe<OSiJSWfc«tUc^aW^:l»aitfi^«,:t>tl*C«!:^:?«l$tl-5o 1 / fc^oTt ' f HH 
^ j ^ ^ ^ u ^ r t » i f f i w « a f f l r a + o t t * * * i M i ^ f f i * < z ) f i A { i K f ^ L . »iffi»«a»ira 
©&7&©»4a i t f r£ l l iM i - f S - t r c t t S o 

Dc^S(cfc^Ti is^wi :a0^4si^-c?*)^f4s^msp , i fc fcpTfc. i & i m j ^ ^ © 

-!8»jrfiJffi$nA:«'g-Tfe. *<Z)JpJffl»c^5ft^ir«toTfiJffl#fflA*<ilgiKS*iex. 

* - > ^ u ^ ^ w A i g o « * » ^ t t f f i l b ^ ^ o 9 ^ $ ^ l l ¥ W ± # j c ^ * W " c * - 5 f l i f t ^ ^ ; 

^ £ LT*iJJfl£n<5C<>:££5£LA:*£©A©tttf< £B¥fiffi-r£ C £ <t Lfc<, Hm%G>M 
Bt LT f££L^v^U* (2J£ (T©3 i I$T£>£ 2 3 \ 

DfA->t'Jt 

ttz, Z\n^;yi-V*lZt5\JZmi<m&tbXte£lT(D4m3&$:&%.LtZo 
Dnmjmz&zft&mii 
2)nmmmmomAmmz & % mmi. < 
3)ggSto©&nlR]fcK«fc*l*3as»tf< 

am**- K<ttf**# 
(D-l.ff-DLn- K 

#££ttiSliEf*»J O t T ^ I S ^ t l f c A M O R E ^ ^ t / C o 23) 

( l ) - 2 . » « * # 
Table 4. 1. l C ^ L f e » K T K I t t t « « ^ t o ^ t t S i ! * t t l © * l l ' » S » C ^ - f C ^ ^ L T ^ 

( l ) - 3 . f A v t ' J t 
A M O R E 0 f A - > t ' J t t l ^ miiJffl©fca6{Ci8tt$tlfe*ttllCHt>^©BWCa: 

S lg iBt t tS f f fc t t fT f r t t ^J <!=©<E5£©fc<!:K£A*©tttf <»*£S*f f i - f So LA: 
^ o T . c © » ^ © » { f <«i t t ( ia$nTi^ j : i^^ t fc i f l !^^©Eair»Jc«k '5^S|5«l f 

c©flfe. #ffi{ciRLTffl i^fi«fc«J:ac*fF{ijeiT©a*) ,r*-5o 
l)M#ffii£_kSin::4m©a±#&-5 *>©£&£ L. S A t l i Z\ ©Jfcifl!0it±K^-5 *>© 

- 9 5 -



JAERI-Tech 97-054 

t t i o ttz, uy? i)- h©^(J§[£ :0.5m. &£:2 .2 t > m3 )itm±Xh S t {££ 
•f So 

2)M(i'<Bfr^ : 2000150/^ 
3 ) & m ^ 3 $ & £ l * & : to^^©^{sj^4At^#0.LT. QAD-CCCP2{Cj:oT^t±iL/c^ 

M ( ± ' < C ^ S » * a i $ « i » « » ( T a b l e A. 2. 2)£f f lPS 0 
QAD-CGGP2ffJrft% 

3 ± M 

500m 0 x lm 
lBq/cm3 

rr > ? "J - h50cm + ±S400cm 

(D-4 m&yi-VTt 

PJ <t©iS^©fe<t(C ^SiJ fFHfeSP( i®l^fFmic^^ t - -5fF^^©^( i<^f i^ i¥ i i f f i 
t ^ o « ( * < & » { * . & t i J J ^ » ^ < i © M 7 & { C j ; 3 « & ( 2 ' < fc J; ^ ' M f ^ ^ S t 
ffiJHH^A^If^jSL/c«ffK©iaARI5UC«i:Srta5K(i*< c :PI££ ftTPSo 

•lOffe. IFff lHtrRILTff l^/ciS^fci^^frt t^TOiiOTfeSo 
l )^^j-SS«:±^(CfcPTS±±lS{CfcPT20mx20m, JH^t!/f E T 10m x 10nu z£ $ 

5 m £ ^ S J^ t tHf l i J^ fT l^ 3 ± 4 n u ^ P ^ ' J - M I O 5m fc J: tffJg^tlSO 5m^ 
ffii 9 & c £ ft S $ £ £ & £ ? - S 0 

2)^a5teii< c i ^ s i K NFH : bmm'%-
iy>? u - h^^i is*$n. ± * - MWtftmmfr&&Ltzi£Wimm®izmnbtz 

"? > M 230cm3/s (NRC Regulatory Guide 1. 109) 2 4 ) H # M $ C 1 OxlO'5 T 

Ay&mmmm&m%®L : rt3«li'(i:ol^liICRP Publ No 3025 K ^ f t T P 
S K A K f t S S i f c & S ^ S & S f f i t f c f c f f l ^ S o M I I f ( i : o i ^ t t i , * & # $ § © M 
I t t ^ I U , Q A D - C G G P 2 f r J : o T ^ t ± i L / c ^ S ^ S ^ ^ ^ ^ ^ ^ f f l P S o (Table 
A. 2. 2) 

QM)-CGGP2frg{*% 
M ^ f t : 500m 0 x lm 

t : lBq/cm3 

(D-5 S ( i - > t ' J t 
A M O 

H f M A 
(Tffisay 
©MM 
@MM 

#1© 
©gfrittj 
©&F& 

®~(^© 
*)?!&© 

R E © 
©&tf 

&PJS 
ftXM 

mm® 
mm® 
miz£ 
MZft 

O P T 

T O S S E S 

< t ± ^ © / S ^ t l ^ t > S ^ i » L / i ^ K © P 5 A m ^ { c 
£ ± i g © / g £ t l £ g [ £ f £ & / c i £ ^ l g 

,mm^titzmm^t±m(Dm^w 
ttiz#myk±&izjLZttiR%}%:K 
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<t©Jt«fr t>^»to©r&#*t t#£Sj£-fSo ztz, $km. mmm*s&v&mmtLxm 
P^ftSitfeTTrUCoPTtt. »T*>'^-U*TffffiLfca[ltttS«aift*5pJffli-50 

C©flfc, ^fil l i^ |^LTfflP^^^fcJ:D c^#^WT©ii»)T*)So 
Dtttf <■#« : 1900NFB/¥ 

Mm-y+i)*xffi>)&z.ztitz&.±, n > ^ u - h ^ f c ^ o ' ^ ^ ^ O T g ^ ^ o 
l / 2 ^ a 6 H £ * P J S l 3 © l / 2 C o ^ T ( i l ^ U l 0 ^ ^ t e $ t l T ^ n i : ^ ± * t t felCx 
H 2 © * ^ r t K : J M 15cmj::ft #!§*&£ ft S„ ffiS©3&lteli20mx20m(!:te^1-
So 

3)>»AffiJR»::«Sfcff= 
« ¥ M 230cm3/s **\ &&&&& l.OxlO"5 T*tfiJ&*1»fr t>##*Lfc<»g 
^ « A « t ^ t f i ^ t 5 o 

4 ) l P S K i : « ^ ^ f t 
IU^HT$M&£ttfcaflM»£Siflfc-f So &^&^(2J*! iT7KP^U*KJ3PS 
mtfs jLt^-So 

5)»f i^S$f t*f f i& : rt-SB»«< K o P T t t I CRP Publ.No. 302 5 )(C^$4aTP 
SiRAKftSgitfcS^fiaiJfcftttfcja^So ttSBtttf Ocot^Tl ix M # « © » M 
i t t ^ t i L T , QAD-CGGP2K«fcoT*f f lLfc»S^S3Mfc#«#£f f l^So (Table 
A. 2. 2) 

QAD-CGGP2fr^ft% 
JftH^tt : 500m 0 xl5cm 
&$!&£ : lBq/cm3 

mit^ms^&ffl-rso te^wta:i9!«»m07Ka*#*%jitLA:»^^ m^mmmm 
Aizmm-rzctizfiZo 

(2)fr$M£J& 

SI£KfflAA<tttf <"f S*ftfi£fH*Lfc*£ll£Fig.4. l.8~4. I. HK^-fo 
Fig. 4. I. 8KI ;m#«t t t f l ^0 :aA**<gt tS t t t f < S l ( i A - > t U * ) £ . Fig. 4. I. 9 

(C(i^^^^ltb(rfcH^T^fiy*SC^iMl^fPll(C^*1-SfPll^^fPll^^ + (C^^Sfe 
( 2 < & S ( M P ^ U : * ) £ . Fig. 4. l.lOK(*te#«a%KHfa!£ttfc£mK:£ftLx * : : 
^£St -SA©£t tS t t t f<*f t* ( Jg£-> :MJ; r )£*Lfco Sfcx Fig. 4. l. l lc(2/it t-> 
* U * K f c t t S £ . g « « K J : S t t t f < t t S £ ^ L f c o 
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4 . 2 *]/*jumm®<D&ftiz\&z>mi&&m<Dmm 

4 . 2 . 1 m^mmm*?* 

zmx&^tz^^iz^ ^M^Vii3pt^^^tzmMn.mmmit^m^W£.mM^ms.±. 
M(Table 3. 2.a)&®ZZfr&frlZ&r>X*U<frm&®Zfctefe\y'<J\'m3kmt LT 
E#£f tSo o £ * K »Kfc*tti::J:Sg#­C*<K S^SJtF^SH­rSffiltttgliil'KfA^lfe 
£$fg(#J/LI;£P ^ f f l ^ ^ ^ © S t o S X g C f c P T ^ ^ ­ r S ^ ^ ( i r S U ^ 7 U ^ * ^ i LT 
&ft£tiZ)^%£ftz&m(&is<jimM!®)xkTR\jmm!®jp<y7 y^m^nam^^j 
t Lxmiz&ft£tiz)t<>:£:(Dmmi>ift(Dmmiz£^xmft£tizz.ttA£ ( I ^ P T 
P S o 

z\(D^^fi^uKjimm^(^(Dmm*mmmMmm&±m^^m^zmM^.mm^!)(D 
m5mmtLxte, jaT©2jao©^siA^^.t>tiSo 

A .­ I f t l /^^gg^^o^tt iSiai to^lcte^SAX/N'U T£J : OSSfi­fbLTSUteJIi::*!!. 
# i r S o 

B : it^mm^mmizm^-tZo 

©aitf igf is^asi jKi^w^ou^^nctts­rs^Topas Hi t i f gu^w^c^&pgw 
ra^trp. ^tiic«toT^u!ifi i^ic^s$^i4«­5iiSL. Jsst tgKt t ­ rss imf&s 
^ + ̂ ^^^|Tiffl}iiRi6SC i^%x.4P^ti(S'^ ^ / i ^ 0 ­© / ;& , #Jx.(2'1£ l/^iugg^ 
$£**&<!: Lfc&Jt&ffitfci::MLTli, 4. 1 IZft^tz 4 r><D&!%fr<bte %&&&<£&&& 
mztix^zfr, z\o^^te^^y<jimMv>}(DmftizttLxkMR]£tizt©-c* 
So 

* u^;P^^%^Bi l lB to^^^A(c±oT^^­ rs^^( : ( i . A X P U 7 0 I M C J ; 
oTaMt t ^soa^wa^^JWic^ / i ^TU iJ^sz t ^T^So L ^ L . mt&^wt. 
a?S30mgffi^T©IEffllCJ*ii|(Bj^aiS:­rs^S;­C*f5s « © M X * & S P ( 2 g t E ^ 
©^^^^©■^fyfflCctoT. ^giL«^ata:igiiii^^©^ifiicj;sffiii"< &%mtz& 
mfr&Zo -tutihz.(Dm^\z\tWL^m^mo% \ &mxm^mtu z ?.ti -i ­> w > 
K J : S & I * ' < . ^3i8:K©*!i^ifeis:WJa©iifijffljc«j;sfeid:< ©p­rt i fc^#^.L4P^n 

M ^ P O X * ^ P W Pi:J;S$(3'< £# i i ­ f S#gl*t t < . £/i50~100m?i£©$ 
z\z&fttzz.t\z£^x, mfrMmmmvftWBbZ'D^xt^M^tf-?^^P 

ft3S%L<DZti?ti\Z'D^XWffiLtz0 M d ^ L T & f t L / i P ^ ­ 'J ?r{2li(T©S<9T<fc 
So 

& # ^ A 
1; ting+ ->*»;;*- : m#m&frt><Dzi3'( y + ̂  y\zxz^n>mi< 
2;ifeT7K­>^­

,
J^ : *!!T*KJ:o­C£ffi££­C&?T LfcS*rtt«&@K J: SttSB 

&{2'< fcJ:tf!»A/JSrcj::J:SM«!tf < 
3;-9--r hn^fflp^u^- : ^mn?m7fe<n^ftMWt®&<n&nm{zw^i?\>%mi< 

& £V®.A/MMZ n z-&§in®niz x zft^mi < 
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M ^ J I B 

ttz, ^®0M-?i2-$iftttiiji^♦ &n&M*fcwtziEmmtmmzt5\iz>&frM 
&zm%:L, mmt Lx^y^)imm^o^^m,n.^^mB.o^±m^\zm^^ftz^^ 
y - ^ ( ^ B ^ 0 f c 0 { C o P T I i I A E A f f f l f - ^ ) ^ f f f l L / : o 

(2)£a#Mi£fc<fctf*a#;^ 
M M A I C O l ^ T I i , A X / < ' J 7 © ^ ^ ^ I ^ P T ^ u ^ ; H ^ ^ ^ © ^ l & S I S : t o ^ { c ^ 

S31^^#0l¥fi l I i0^^if5lL 4S^^ff lP^o ^ : J a ^ f B i ; o ^ T l i , i±«W^Pl& 
H(i o o m ) ^ 0 ^ ^ T * s c i i i ( ^ { i , ^#^f£(*a#J§)0ts:ifi&#, *a#2i&ts:0gigl 

#£^;l^;U^0-i?> > h&*micfi#&*.. ffi!££<*£-fc> > Y&ttPtX-mt-?Z z. 
t\zx o T . i * ) & @ f t # £ t t £ 5 £ « 1 - S ^ / 'J x J j t ( A l ^ ' J 7 0 ^ ^ t ) £ ^ 5 £ L 
/Co 

3 mxmibtzmmttg.&miz'o^x, %m&W}t}F<z>3L^m&tt®mi*r-x( s s 
TR, DRE AM^)r£0«<**1ifcltttM«i££Table 4. 2. lK^lP ^ U ^ ^ J i ^ 
tet LT0#SiJ^ftipfif3rBi(ii9:l7^x T5 O^ftn^&JZ&^Xi&yKjimmtytbxm 
mmf&mfrxzte^m&tti o^(Dnmn^mmz:tom^o^^m^, i i t t t t ' o a 
ttvkmmmmtbtzo 
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Table 4.2. i + uoummfc^mttnmmmm 

m m 

3H 
1 0B e 
I 4 C 

m$tfc*i&tt&®mm%. (Bq/g) 
SSTR 

5.385E+10 

2. 224E + 1 

9. 067E+4 

2 6 A 1 ( 5-529E+0 

3 6 C 1 

4 2 K i 

b 0 C o 4. 736E + 5 

5 9 N i 

6 3 N i 1. 737E + 5 

9 1 N b 

9 3'" N b 

1. 842E+4 

6. 269E + 3 

9 4 N b ' 1.884Er2 
1 

" M o i 
1 8 6 R e 

1 8 6 m R e 

, 9 2 j r 

, 9 2 n j r 

5. 067E + 3 

5. 065E + 3 

1.451E + 2 

1.450E + 2 

1 9 3 P t 3. 899E + 2 

SSTR-316 

1.323E + 10 

4.662E+0 

6. 653E+4 

-

-

-

8.875E+6 

8. 785E + 5 

7.359E+7 

1.095E + 6 

2. 770E + 5 

4.210E+3 

2. 825E + 5 

-

-

-

-

-

SSTR2 

2.351E+10 

3. 864E+0 

3. 088E+4 

6. 162E + 3 

— 

DREAM ! DREAM* 

3- 387E + 9 1 4. 220E-7 

3. 259E + 3 5- 066E-3 

6- 883E + 6 , 6. 359E-3 

3. 640E + 0 1. 038E-2 

2.005E+5 

1.309E+3 

7. 185E+4 1.945E + 3 ' 0.0 

0. 0 

1.235E+4 ' 2.351EF5 0.0 

-

7.918E+2 

- -

- -

3.632E + 1 0.0 0-0 

5. 764E+2 

5.314E+2 ' 

5. 314E + 2 

-

-

-

■ 2.388E 1 

- -

1.116E + 1 
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4 . 2 . 2 mmm*Mfr 

WmiZi*4. 1 . 2 tmt^& CfF«*r;U. fr*=»- h\ f r**#f?) £fflP/c0 £ 
tz, &flgi&#(2Table 4. 2. 2lZ*tM *) T*>So 

Table 4. 2. 2 K * Lfc»S*#©T"T* \ ^^MIS: 1 -i?;U^fc 0 © X T J -T > + 4 P & g £ 
f r#Lfc fe**Tab le 4. 2. 3 K * f o * f c . te#«ta:£f*fr t>g t fS XTJ -< > + >f > « I I 
£Table 4. 2. 4fc J:tfFig. 4. 2. l K ^ f o ; : t , M#Jfel£©£imfccfc tf &J£friSl2te U"< 
^ J K H I & t o ^ a s l K t l l l L f c O t f i ^ f So ( 4 . 1. K 4 . 1 . 2#BS) 

Table 4. 2. 2 + U"<;UJ0Hi «&*&#» If* 1 -t?;U©ife§i^&# 

& f t ^ r - X 

S S T R 

S S TR-316 

S S T R 2 

D R E AM 

DR E AM* 

# # ? & & 

•i?;U + » a t t t « M f l E ( B q / g ) 
2 6A 1 

3. 239E + 0 

— 

3. 610E+3 

2.133E+0 

6. 081E+1 

6 0 C o 

2.775E+5 

5. 199E+6 

4.209E+4 

1.139E+3 

0.0 

9 4 N b 

1. 104E+2 

2.466E+3 

2. 128E+1 

0.0 

0.0 

$ £ 2 . . 2 g / c m 3 © - t ? ; l / t H c ^ - - i c # ^ 

m m & # 

Case I 

Case-n 
50cm3 > ^ ' J - M 

Case IE 
50cm 3 > p J - M 
+ 400cmS± 

(&m*®®mm&ttTab\e 4.2. n c ^ b t z m m w ^ m M ^ ^ m m & ^ m m ^ ^ m / 
■tj^m&z^mix, -i?;i/+«atc*#LA:ffi-c*)So 
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Table 4.2.3 + Is'tJl'J&UkQsl&fttbWt 1 t ; b 3 / P j © 7 , A ^ P W > | £ M 

-fr )l ff1 'l> 

Sg£t(m) 

200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

-t? ;U 41 'i> 
j ^ t > © 

Sg»(m) 
200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

-t? ;u + <i> 
^ £ © 

iEJWKm) 

200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

X ^ Y y + Y yUm. (fiSv hour; 

SSTR 

1.21E + 00 
5. 54E-01 
2. 76E-01 
1.45E-01 
7. 94E-02 
4.48E-02 
2.59E-02 
9. 16E03 
1.33E-03 
2.21E-04 
3.41E-06 
6. 80E-08 

SSTR-316 

2. 26E+01 
1.04E+01 
5. 16E+00 
2.71E+00 
1.49E+00 
8. 3 9 E 0 1 
4.85E-01 
1.72E-01 
2.50E-02 
4 .14E-03 
6. 39E-05 
1.27E-06 

SSTR2 

2.04E-01 
9. 41E-02 
4.71E-02 
2.49E-02 
1.37E-02 
7.80E-03 
4 .55E-03 
1.63E-03 
2.47E-04 
4. 2 9 E 0 5 
7.75E-07 
1.94E-08 

Xii4 P w ymA ( 
SSTR 

3. 6 3 E 0 3 
1.67E-03 
8. 2 8 E 0 4 
4.36E-04 
2. 38E-04 
1.35E-04 
7. 78E-05 
2. 75E-05 
4 .00E-06 
6. 64E-07 
1.03E-08 
2. 04E-10 

SSTR-316 

6.80E-02 
3. 12E-02 
1.55E-02 
8. 16E-03 
4.47E-03 
2. 52E-03 
1.46E-03 
5. 16E-04 
7.50E-05 
1.24E-05 
1.92E-07 
3.83E-09 

SSTR2 

DREAM 

4. 9 7 E 0 3 
2. 2 8 E 0 3 
1. 13E-03 
5.97E-04 
3. 2 7 E - 0 4 
1 .84E 04 
1.07E 04 
3 . 7 7 E - 0 5 
5. 50E 06 
9. 13E 07 
1.42E-08 
2.84E10 

DREAM* 

3. 46E-04 
1.68E-04 
8. 81E-05 
4 .90E-05 
2. 8 4 E 0 5 
1 . 6 9 E 0 5 
1.04E-05 
4. HE 06 
7. 55E-07 
1.58E 07 
4. 34E 09 
1.53E 10 

uSv hour) 

DREAM DREAM* 

7. 16E-04 1.50E-05 | 2. 78E 06 
3.33E-04 i 6.88E 06 ' 1. 35E-06 
1.68E-04 l 3.43E 06 7. 08E 07 
8.95E-05 1.80E 06 3.94E-07 
4. 97E-05 1 9 . 8 7 E 0 7 2. 28E-07 
2. 8 5 E 0 5 5 . 5 7 E 07 1. 3 6 E - 0 7 
1 . 6 8 E - 0 5 | 3 . 2 2 E 0 7 8- 3 4 E - 0 8 
6. 1 4 E - 0 6 | 1. 1 4 E 0 7 3. 3 1 E - 0 8 
9. 6 8 E - 0 7 | 1 . 6 7 E - 0 8 6. 0 7 E - 0 9 
1 . 7 6 E - 0 7 ' 2 . 77E 09 1 . 2 7 E - 0 9 
3. 6 3 E - 0 9 ' 4 . 3 3 E 1 1 3. 4 9 E - 1 1 
1 . 0 4 E - 1 0 1 8 . 8 1 E 13 1 . 2 3 E - 1 2 

X * ^ y t ^ > ^ i (fJ-Sv hour; 
SSTR 

7. 4 7 E - 1 5 
3. 4 3 E 1 5 
1 . 7 1 E - 1 5 
8. 99E-16 
4 .92E-16 
2. 78E-16 
1 . 6 1 E 1 6 
5. 71E-17 
8. 35E-18 
1.39E-18 
2.21E-20 
4 .59E-22 

SSTR-316 

1.38E-13 
6. 3 4 E 1 4 
3 . 1 5 E - 1 4 
1 . 6 6 E - 1 4 
9. 0 7 E - 1 5 
5. 1 2 E - 1 5 
2. 9 6 E - 1 5 
1 . 0 5 E - 1 5 
1 . 5 2 E - 1 6 
2. 5 3 E - 1 7 
3 - 9 0 E - 1 9 
7. 77E-21 

SSTR2 

1. 1 3 E - 1 3 
5. 4 7 E 1 4 
2. 8 7 E 1 4 
1 . 6 0 E - 1 4 
9. 2 4 E - 1 5 
5. 5 2 E - 1 5 
3. 38E-15 
1.34E-15 
2. 45E-16 
5. 13E-17 
1.41E-18 
4 .95E-20 

DREAM DREAM' 

9. 63E 17 
4 . 5 9 E - 1 7 
2. 3 7 E 1 7 
1 . 3 0 E - 1 7 
7. 40E 18 
4 . 3 6 E 18 
2. 6 3 E - 1 8 
1 . 0 2 E - 1 8 
1 . 7 8 E - 1 9 
3.57E-20 
9.14E-22 
3.09E-23 

1.88E-15 
9. 13E 16 
4 .80E-16 
2. 6 7 E 1 6 
1 . 5 4 E 1 6 
9. 2 3 E 1 7 
5. 65E-17 
2. 2 4 E 1 7 
4 .11E-18 
8. 60E-19 
2 .36E-20 
8. 33E-22 
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Table 4.2.4 * VO^fe^^ ftMWt.fr y><DXii -f P * -f VlSl i 

-tryU'JPfr 
frt>(D 

E * ( m ) 

200 
250 
300 
350 
400 
450 
500 
600 
800 

1000 
1500 
2000 

SSTR 

4.02E+02 
1.85E+02 
9. 19E+01 
4.83E+01 
2. 64E+01 
1.49E+01 
8. 63E+00 
3.05E+00 
4.44E-01 
7. 37E-02 
1. 14E-03 
2.26E-05 

x ii -i P + 

SSTR-316 

7.54E+03 
3.46E+03 
1.72E+03 
9. 05E+02 
4.95E+02 
2. 79E+02 
1.62E+02 
5. 71E+01 
8.32E+00 
1.38E+00 
2.13E-02 
4.24E-04 

•< > » S ( 

SSTR2 

6. 84E+01 
3. 16E+01 
1.58E+01 
8. 36E+00 
4.61E+00 
2.62E+00 
1.53E+00 
5.50E-01 
8. 33E-02 
1.45E-02 
2. 64E-04 
6. 66E-06 

uSv/year) 

DREAM 

1 . 6 6 E + 0 0 
7.60E-01 
3.78E-01 
1.99E-01 
1.09E-01 
6.15E-02 
3.55E-02 
1.26E-02 
1.83E-03 
3. 04E-04 
4.72E-06 
9.48E-08 

DREAM' 

1.23E-01 
5.95E-02 
3.13E-02 
1.74E-02 
1.01E-02 
6. 02E-03 
3. 68E-03 
1.46E-03 
2.68E-04 
5. 61E-05 
1.54E-06 
5.43E-08 

10' 

IO5 

IO"' 

- O - SSTR - D - DREAM -, 
-& ~ SSTR-316 -O- DREAM* 
-V- SSTR2 

•*RS(ICRP/198Si 

_i L 

0 500 1000 1500 2000 
« # * » * ' & * 6 ®m# (m) 

Fig.4.2.1 * x/^immfo&m.imvxiij p w y&m 
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( 2 ) % T 7 K P ^ ' 7 ^ 

f r # = i - b't L T I i . 4 . 1 . 3 - C © « b T 7 K P ^ ' 7 ^ © ^ f B c ! : f s ] ^ l c S W A T E R ^ ^ J f l 
"TSo tztzb, ^ S W A T E R I i t U ^ ^ I i ^ ^ i l / c ^ ^ - K ^ X f A T * 
Ztztb, A X < ' J T ^ S « ^ ^ x 7 H C ^ L T { i . i l # 3 > ? U - h t° •> h*r7U£gcf f l L 
T P S o L ^ L . d C T f i t \s<Jim%®C>!&frlZ&Zm%.%>W<DWm$:BK)t LTfc 
»*K ^ t f e ^ i O r f i b a ^ L ^ A X ^ ' V T ^ ^ ^ L T P S ^ f e . S W A T E R I C ^ P J X^iS 
zwvrtz=i- F(PLm)$;m&iA^x:!z%&W(Dmffi$:ft-ltzo 

iZffitZ;<y J -t^mftfamzmtZs*? J -?*flz-o^Xii, 4. 1. 3!:£n-^i i*) 
ct-rso 

4 . 1 . 3lZ&^tzmT7kyJ-1)*lzLtzfriX, * \s<)l<mm®l$:i&i&i£l&Ltziii^(D 
)&T7k<Pmm®ftlZ ± S - J t £ ^ £ T 0 # # m & t f < ^ S ^ f r ^ L ^ H ^ F i g . 4. 2. 2-4. 2 
. 3K^-fo Fig. 4.2. 2tC(i. jMJU&B&fccfctf^F&l&Ktt-fSS^ftt/AteMK Ltzft-, 
xmm&znmLtzm£iz^ mT7k*(Dnttn&m®ftK&mLxmAi)<%\iz%mii< 
& S £ . * f c . Fig.4.2.3KI2±£®«K«fcSfflAtttf<iBS£^Lrt:o 

«!T7jci/^-U^©fMHcfc^SiBffi3ftatCtt. Table 4. 2. KC^ L fc & 2£ # + & *M*M£ 
M i K ; ^ £ f r * L * : & # « ! 3 ! £ f * © » # t E a * f l H ^ f r i L f c f t l t t t « S © ^ f t g » l i 
4. 1. 3<Di%£t®k, M)\\m&RV#Fim&<D2'DX&Zo 

(300m,WI + #F!<18) 
T 1 1 I I I I 1 1 1 1 1 I I I I 

SSTR 

IO2 IO3 IO4 

tea-ftaaHSIB! (year) 
Fig.4.2.2 + U ^ U * * « » « J S R i $ © J r F * ^ •; a-KJ; * 

&#JSSJaaT©«At t t f < i K * 

IO2 

10° 

s 
>> 

CO 

5io2 

- 1 0 " 4 

-< 

IO6 

m-i 
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(WH + #Fl^,3O0m) 
i i i i i i i i i i i i 

w*umO<)7.9K.n£ 

IO3 

t&fr'&m&Kfm (year) 
Fig.4.2.3(i) + K^ iBi t tay i i iaK^oi t t t jaaT© 

8aS!fflAttl*<JU 

104 

io2 

10° 

u 

CO 

510-2 

N 
$ 
V 

i 1 0 ' 
-< 
» 

IO"6 

i r r8 

(WH + 

-

-

X 

# P & * & , 300m) 
1 ' ' I 1 

10-%e»r©'J;*?K;t8S 

S STR-316 

\ "Mo 
\ Mc s-"'y 
\ '" /' 
\ 
\ ''' 
\ / 

A 
z \ / 

-

_ 

\ 
\ 

\ 
\ ' 'Nb 

yX^ 
y . -•*-*-y ' \ 

P^°Bek_ 
W N b \ \ ' 

IO2 IO3 

& # & & & » # ! » (year) 
Fig.4.2.3(2) >F KA-IS*tt8i»SS«r©lM9!JBiaT© 

&mwAmi<;&& 

104 

1 0 9 -
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102 

10° 

>> 

510 ' 2 

31 

-< 

10-6 

irr8 

( W H 

_ 3H 

; / 

: 

/ 

#J=" gift, 300m) 
1 1 1 1 1 

lo'/yenrfD'J X ? 

\ 

\ 

J' ^ Y,8faRe 

\ , ^ 
\ , \ 
\ ; 

\ y \ 
1 '■ 

/ 1 _ _. 

cffl^ 

S STR 2 

-

^ ( o 

-"" > N -

*Nb 

102 103 

*!WMftSiill*M (year) 
Fig.4.2.3(3) * U ' < ; U g & £ ' & & * £ & B # f f l J f c ^ 2 T ' f f l 

104 

102 

10° 

> 
510-2 

m 

-< 

IO-* 

in-8 

(WH + ^ i g S M o O m ) 

10 

L . \ ■ 
\ 

. / ' \ 
- ; \ 

, , / , , . . 1 , 1 , 

"V«©'j*?K«a 

D R E A M 
M C 

,0Be 
1 , ' - ' ■ ~*-

\ '' 
1 

1 '■/ 
1 /» 

102 103 

&^^S«B#fa (year) 
Fig.4.2.3(4) * u^u**tt&»SS:ii$ffl;MsKJa2Tffl 

K?lSfflAtttf<iMI 

104 

1 1 0 -
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(Wll+ #/=■&», 300m) 

102 

10° 

i ir/yeu®yx£ic«3 

DREAM" 

N \ U p 

\ \ 
\ \ 

\ \ / 
\ ,\ 

/ l '' 

DC 

-' 

,..-£? 
' ' _ l*Al) 

J j \ 
103 

*&#&&&ll$ Rfl (year) 
Fig.4.2.3(5) t U-OH8JI««*Si9!NrffllSi9!jaiaTffl 

mmwsAm-i < &* 

1(T 

f f - ^ n - K t L T l i s 4 . 1 . 4 K fctf Sfpffi <t HUSK AM O R E £{£ffl Ltz0 fzfzL, 
a m i t + K i m & M K K - D ^ T I i . iiiJ$(2)-C*>l£ffl L / : ^ ; >J * j»*f= i - K(PLATE)K 
i o T i ? i L / : o *©flfe. « t f < £ * & K o ^ T © { K 5 £ . ff-**f££«i: :M-f S ' * 7 ^ - * 
^ d o i ^ - C t e 4 . 1 . 4 JC&^/cil*) t L/Co 

2. 4-4 .2 . 5(C^-To Fig. 4. 2.4jr{i*a^»MFttll=Jil9!$nfcitMlcJgttL. ^ r T ^ r g - T 
§ A © S ^ ' 5 ^ l i ' < ^ f i ( S t t - > ^ , J ^ ) ^ ^ L / C o £ f c . Fig. 4. 2. 5KttFig. 4. 2. 4 K ^ L 

■9­̂ f HflfiJffl­>^­U^©tf­#{Cfc^«»«*#<!: L T I i . Table 4. 2. 1IC^ L/ ; I f f i© 
&§gf* +©&#«=&«*<. te#ft&tt»©J&H&SK^­K#tf L T ^ S f c © £ i E £ U 

- i l l -
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10s 

10* 

jp° 
i t 

z io2 

El 

IO1 

10u 

S S T R \ 

S S T R 2 

S STR-316 

71985) 

106/yeitO'i 7-^iZm^ 

D R E A M ' 

D R E A M 

10J IO4 

fckJHfc&iaNflig (year) 
Fig.4.2.4 g t t - > ^ - ' ; ^ - T ' l ¥ « L f c 4 I U ^ L ' e 
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4 . 2 . 3 *mmmft 
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3 . 2 xmi • SMB Lfc t t im#«©«!a ! t t * t t e«£±R«(Tab le 3. 2. 3)K Lfc*<o 

mmftLtz®£(Di%%L%.miZ'D^xz<Dmm%%:£&'<Zo 

4 . 3 . 1 l £ K 7 U J » M # B £ © ^ & » 

(1)1* 31 + ­>*U;*­

Table 4. 1. 4fcJ: c>'Fig. 4. 1. 4fr £*>fr«5 =t 9 K. &#Ji&:!*#(&#Jfcf8: + A>fr £300ro 
<DXb&£ L­Ctfc£)K:fctt<5fflAtttf <ff t*W\ S S T R C # ^ 6//Sv/year T ^ k r i 
^f f i f«£ofco C©f i | { i . ­ j R © * t ^ a * i : LT&t&­c?££U X? K ; U

1 9 5 £ £ t i T ( ^ 
­5 100/uSv/year (JEJ"F\ r U X ̂  S * t t f t J t " f i O f r Jfc^S t 1 «fJK±fi^1ll­C* 19 . 
^•rtio^ft^­xoJi^jcfc. sm^v^u^jc^T­a^^fc^sfsA©^^ 

Fig. 4. 1.5­4. 1. 7KJ j *L r t : *£ *a^ «lT7Kv/^­y ^"CfFffliL^—jR^ftJCfe^SfflBA 

l ) t t t f < » l r t i ^#&40~50^ i !£«L fc l££­C** ; * ;£ t t<K fcfclft^D R E AMCAStf 

Ii4>fcl0£l&< £"C©>!r-X-Cffigft©tttf< i i < ! : 4 ^ o *(D*XMAm$:*t 
O l i D R E A M ' T f e i ^ l©^r-X-c?fc3//Sv/year7fe}i|-c?fe*9. ' J 7 ^ » * » l 

2)ttlf < » * ^ © ^ ^ * < « : f e ^ ^ ^ « W J i . 3H(*a#&~100^k 14C(100~1000^) 
fcctc>"0B e(1000^~)©3^S-c?fe^o 

v®m(D&'<7m3& t \,x#ptivz^^z®£\z\*3\\(£>m5-Zfru*)'&A\zmm?z> 
Z\t\Ztl<0. fit>&fi©ffi<tt*DRE AM*©*£Kt i \ fli#3fe40~50¥©^£-C 

^^^ts^issi­­s^fifr©7Ka^#fccfcc>'­)is©^?s^^:^#x./c
+
#^. &T7j<­>^ u 

^JC*j^­ctt ltttS»©=t«*^©«fft l i t t*#p^^t­r '5©W^HW­C{in»:^o L/c 
*<oT. #p^^/c^ tPSSL/cJf^ lcUx^^^^S^ l t f iJ^± j@x.^c t\i, mm± 
Itffim&t&^JLtl^o L ^ U 0­rn©^fty­X{Cfe(,>Tt

3
H£D^^S(iSi6T^ 

<. *3lB©«B­Ctt«<»*©^SU^*ife«>­C^S­ttt*H­C*So »«*«■**&©*& 
gK»TJ£(T©*§ft©^­f *i fr£*Tl^ »tf < »a©«£«<t£l*fr.5 ­ £ *>*fcft LTfc < 

l)KI*ttJl&«4>©3H£#*|-[IJJKU 3 H £ £ £ i g $ - f £ o 
2 ) i I M t t ,bJ::ML/c3Hjo<#*4 + K»< HESn-c fcO, §^<c(- l00^SS)>S 

(3 ) - l . tA->7-Ut 
Fig. 4. 1.8K^LfciI?K ^•ftKDft&mZ'D^X &mAi/± V *(Z&~J^xmffiLtz 
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(3)-2. & 15*->:MJ:* 

Fig. 4. 1. 9 » r ^ L f c f i 0 . S fe t t t f <»* f r iH< 4 - 5 D R E AM©J§^Tfe . U ^ l 
* j » a © L 8 J £ i T T * o . a t a^^ -u^ - j r f c^Tfc . i f l A © £ t t s « t f < * i i a a ^ s i : : t t 

(3)-3.gffi->^-U^-

ftKfcili^fc&'K S^HI-fc^T{iSKW^a©a»lftl'»T*S*tt^m&|i&{:fc^T 
fe. ^ ^ ^ ^ ^ ^ © ^ ^ ^ ^ i t e ^ - ^ W t r f i J f f l ^ n ^ ^ c t l i ^ ^ L f r < l̂ o ^ 0 © ^ h 

£BfeL. *©«£TfefflA©&tf <*&a;MiaiK&(1000//Sv/year : I C R P 1985^ 
vN-iji&B̂ 26 ~)%mx.z>z.£frt£i,*z\£&mmLxis</ca6©t>©T&£0 

gffiyT-'j^-©fpfffi^mTfi. *ijsw<gaJWfaft7^Ac*Q!^^3oo^;T©iKau^-'u 
a © 7 o % s ^ r * o . gffi^^-u^-ofFiiT^bnfcsaafc.fcoTfc. - ^ h©#*ijfflc: 
^sft^{cefcoT3pjffl*ffiiA^stt'5«*i<«ia{i. ma ps «i* *>*>*>/,. y x ^ i $ i 
R&$>mx.te\,^<Dx&zz:£frmw$titzo 

4 3 2 ^ U ^ U M M ^ I f © ^ 4 * ^ * 

( U M M A 

M ^ ^ ' m A C o ^ T f i . J£lT©.£>ffiS£ftfco 
l;Fig. 4 2. l l ^ L / a v C x ^ i f e i S ^ ^ C X ^ ->W > ^ M ( i . S S TR 316 

lco^Tfi 'J^^**itSiaA:^T^<*liaiSffi«-fcj@x.TL*-9o ftk©4Tf0T | |£# 

2;Fig. 4. 2. 2&c>"Fig. 4. 2. 3^t»Ji. D R E A MU9V®>r - x KotMTii3 H O ^ j W g 

^ s s T R o s ^ T f c j g A i ^ s t t J f < i » a { i u ^ ^ * ^ i i a © i 5gg-c&?K 100 
¥J£lHMi'J ^^*^iKiairJt^T3«jJ&l±<g;</j :oT^5o 

3 j D R E A M i : o l ^ l i , ^^^ lOOO^STJ i l i J f - ^Ot t J f < « i a * ^ L T ^ 5 o -
ttli. 3 H ( C l t ^ T ^ M ^ © g ^ 3 6 C 1 ^ 1 4C^#^100~1000¥Kfcl^T&(2'<l& 

^m^itfe©y-X(5i^t l4H^>I i ^ B t * 5 o L T ^ U ^ m ^ © fe©li 'J X ? g 
l ^ t J ; 0 fe 2ffigS1S^iHT*l9. Jtb"F7K->̂ - U ̂ © M J C f c ^ T t> 'J x?S*&£ 

4 ) ^ hSfiJ^B#©^(i'<^S(iFig. 4. 2. 4/2OTig. 4. 2. 5fr£. £ T © t i 3 l # ( C o ^ T 

u x^i^isi^i^.ti^;i^^^5o afe&a©«£̂ s s TRo^ciiii 

b)-*^ vmmmizmt<um^(Dm5-(DA%u®m[i.lic, 9 4 N b r * ^ ^ . coffe 
K . S S T R 3 1 6 T ( i 9 3 M o N

 5 9 N i N S S TR 2 t l i 2 5 A 1 / i ^ C A M ^ S L T 
ti^mv. u x^^^i»a*>5<,^i*siais«j£iTfc«{i< a i ^ n u ^ . 5 : i i i i u 
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( 2 ) & # # » B 

J t « W f f i ^ t t i B ( 5 0 m S E © « t t i a » » c f i ^ « E ) » c f t i ^ - r S f t i ^ ^ * B J C o ^ T t i . Hi 

DFig. 4.2.6&UcFig.4.2. 7frt>. £ T © * J & # £ f t L T t e # # * A © t t i T 7 K - > : M J * © 
f ¥ f f f i © ^ ^ < i : l 3 i f ( 5 ] l ; ^ * * ^ t , n T l ^ o fc^Lx AX/<>JT©t t tg l i lSU^7UJH 
3lfe©&Jt! l f f iM#<tf3J§T#>3£*!K & # ; f r « A J C J f c ^ T * « M t e # J | i < fcoTfc 
<9. < c © / c i 6 ^ ^ © ^ ^ < ^ a ^ ^ i 6 © 1 l l < i : ^ o T l ^ o L > U l ^ " t l © y - X T 
fe U * ? & ¥ » a K J f c ^ T + # f f i ^ « 2 < ! : t t o T ^ S o 

4.3.3 sm^rjcjeH-rsaiiiteAa^^^-siift^w^gaft^ff 
#^i^y-xjco^T. jjcitttagiitt^o^^afcjitfja^^^ogffi^jtKLfcfe* 

£Table 4. 3. UZ^to WL9t&&mfam<D%&.mit\00JjkllBli&tik&WlJ]F 1 *Sfc *9 ©fi 
£, j / : ^ f i i : o ^ t i i 4 . I&CM.2Tta:SLfc*a^jfiia:njeBg-r'5ffiaAtttf<j» 
a * . **l***l©«tf < $/:MJ;*KL;fcj&<oTi¥11Lfcte£4SBKE#LTJFLT^ 
So 

Table i u ^ ^ a i i : , + i/^ug&iM&^&iiliffi^-tSJi^Ktt^T©*-x 
Kfcl^TiM M|JpJfflNF©tt(i<»aA<U^^S*»a*iex.«o Lfc*<oT. 4 .3 .2 
Xk&^tz&OiZ, # i : W < i i ^ 0 ^ ^ T f c 5 M C , 26A U 59N i . 94N b. 
9 3Mo/Af©^S©1S^^^^^Lni: i^0. +U"N;uj&£feii::#LTiM MS*iJffln#© 
tt«<*%ii-r'5^S©*«A!!!^^WSfflT^/«£l^<!:*^A^o dttKttLT. fi U< 
JImm®£&&&&{,. t'l'Kfrmmfoityj hHm%£*§&? z&mtotn.^&mK®. 
^■tZm^iZit, S S TRlZ^^X<Di&Tfri/i-i)*(DnffilZiS^X, ttli<»t*<'J A 
^**»ani£^ffi<!:^'5*^ ^-fft©y-XTfc£T©i/:Mj*J::*lLT. SffiL/i« 

t fc . aimj&ii&©&'£a©a.6j&^ti\ «T©«t-5<£#.**»»/«-t^Ti-So 

1)SSTRS(SSTR, SSTR-316> S S T R 2 )ThU &£&£#© I3IJ40XJW3 
*«SiJKf^©*f ft f«£« "11614© fcSftlSl/^^J^H'fti: L T g ^ T l S ^ DRE 
AMKDREAM, DRE A M * )©Ji^{C(i^fi {/<)),£ L T E ^ t ^ - S i l f e l i 

2)DR E AMxmO%m&<Dm%V3$:*l"<}l<mM!ydt LTte#Ltttttttftt£ttl^J&<. 
DR EAM'0«^i : i i , (5«t>̂ <!f-r'<XCDJSS3lEte(97. 4X)*̂ itiiaiia:ftL <̂Z>'srt6ni:'K; 

3)S S T R£©«-&K:tt20~40%©J&*'»£+ l/^U&igfti: LT&# Ltt tj-ftfi'tt t> 

D R E A M t D R E A M * t © ^ i 4 a ^ l i ± I l | J | « T * 5 S i CO^tt&ftEOS 

(2, ZtlZ'tiM. M&.1.14 N £3S C 1 in ££/&£ft3 '4 C < J : 3 6 C 1 T#>3o Lfci<oT, 
S i QKT-fotyt LX^ttlZN £C 1 © M £ *ll f|) ?" S - £ iZ J; -, T. DREAM0M 
SttJBftSfU D R E A M ' ^ | i : / ^ 0 d O J : ? ^ jJtim&*te©lSU"N,'K + U 
<;U©E#r<J;©f££fite. SSTR*5lMiDRE A M i l ^ / : i S ^ i : i o t ^ 4 > 3 
©*I^J&<*>* tz it Tfc< . # ^ © i £ ^ 7 c f o « I i : J ; o T l ) ^ ^ 4 a l ^ ^ 5 z\£ftt> 
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mft&iFizmmtzi&tt&mmfafaftK&zmm&mvwm 

5.1 mfrQpiz-mmtziAtt&mm® 

5 . 1 . 1 i fc l tM3i^©g# 

&mwvj ^^u • j^^ip©)i¥{*:^©fig»cfe^"ci&^-r5j^ii^(«^s5tr^jeH-r5 

©H,£>b«taTable 5.1.1©«t 9 i : g ^ $ f t 5 0 

Table 5. 1. 1 &7K£3{C*aH-r J ; j& ( P W R X B W R © ^ ; 

K # tti atjti&^acm3:) 3 \ t t 2 & # & ! & 

r̂ i U'XyU n^m(M\y<^[ 180 

T R U ( a ) 

tfJ K ; K / 3 r ) 

\&\sK)l( 13 r ) 

S & K T R U ) 

7 5 ymmn^mm®) 

900 
170 

#&m*mfr^ 

^16U^7U ( J P D R g g £ & © - S | J ) £ 4 

270 
980 

8500 
450 

&i&*mfr' 

1000 II5K h U > f " ) 

lHL"\7U 
T R L ' ( f l ) 
cfJU^7K/9 r ) 

103aCi/m3JLy±N X( i l0 6 /9 rCi/m3JLi(± 
10'aCi/ni3J£(± 
103/9 r Ci/m3JLii_L 

2 ) % ^ a t J : 3 0 ^ g < £ » { S ^ L f c 4 i i ^ © 1 0 0 ^ k W i B H S ^ < P l ^ ^ A : * 3 g > a n J P D R » 1 * M f t 
* » # , H s a ^ k U ^ i c t o T A a ^ ^ J B f r i a a L / c s c a o 

3)1207J k W(e)*ft B WR (DMtt-lZW^ X%^%%.0 
4M.257J kW(e), 1. 3FPYT©tf0 

124-
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5 . 1 . 2 mm®*n®mm%. 

mTPvwfciz-Wommvsia^xit, # S N R C N A I FN S&N I S , I A E A I 
© M s i i j i * © ^ - x x ^ x ^ ^ ^ * - 5 ^ N ffiSK^a©^^*** <, I f c r - ^ 
i j f e i : o ^ t ^ * © f i ^ ^ o *crJ±&faf¥U^«©I£*i£*l7lcNUREG/CR-0672£ 
t ^ C l T l ^ L / C o 2 7 ) - 3 0 ) 7£^. &l^t%©&ttt&«J$tC(*NUREG/CR-0672Table E. 1~ 
i~3iz7jkznx^z>mmtmfev>o*>, *p^±^3o^©m^fflt,^. -e©nb©?^^%^( i 
A E A © ^ S 2 , Table 5. 1. 2)JCOl^T ^fafftimt m 1;*&J&£<K£ L T i f c t t t E M ^ g 

rt:£«£^TM^l:L£«£©#[ltf£»g£LT$£L^o 3 n ' 32) 

^ ^ ^ ^ ^ © l l t o a f C ^ o T l f e ^ l - S J ^ I I ^ t C S t l t t g S E S a ' / i ^ r © ^ ^ ^ ^ ^ ! : 
3fe£1-*J&3l&+ ©&#*#&»££-e*l-e'*lTable 5. l.3SO'5. l.4{C^1-0 

^t5J£(l^©^%^*©^ljBi<Cfct,^T^1llli*r^<i:-r-5^m(i. -(SU^K t K M i t ^ 
(irftU^7U©@^f*<i: L T & S ^ t l ^ & O j ^ t t t C & g r t C ^ M K f f i ^ - r * ^ 
&(;£'< &R%M.m&£0^©A • MP^lZ(C#^-5W#m^(Hazard Index^ggMCiitf! 
Lfco £ ^ N ^ < © S ^ T ^ f i B i ± m ^ c t ^ ^ $ t l T l ^ ^ a f c # ^ ( C L ^ o 31) - 3 3 ) - 3 6 ; 

Table 5.1.2 I A E A iZ <fc Z>Mfrmm®<Dftm 

&m 
i 

2 

3 

4 

5 

6 

ft # 

i R P V 

(&£&?§s 0 i S i # > 7 \ E f f ) 

n > ? U - h £ t t « « 

ias t i i i J i f t (J^ &%& 

mmctmLx&£.?zmmfa 

*©fl&©#3*fcJB*<ftl 

€ # 

Et#r& U ^ ^ H : ck * S t t ^ f t o 

£ « a i i & j f e © g f f i K f l c } ? - f S o 7 ^ 7 U ^ ( i z r 

#X£5©H£fk F B R O N a f , flB * © Jg» ̂  # 
7 ° 7 > M 4 i © & f t I £ g o 

(£iSK27)J:>)3lffl) 
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Table 5.1.3 H * & 3 K # o X%£t Z>mmfa*®WLtt&m& 
( P W R N B W R 0 W ) 

(Bq m3; 

m m 
14c 
5 5 F e 
5 9 F e 
"SC o 
6 0 C o 
5 9 N i 
B 3 \ i 
7 9 S c 
9 3 Z r 
9 0 e . 

S r 9 0 y 
9 9 T c 

1 °6 R u 
' °h R h 
1 ° ' P d 
12 \S b 

1 - s '" T e 
1 2 6 S n 
1 2 9 j 
1 J 4 C S 
, 3 5 C s 

1 J 7 C S 
, 3 ! n ' B a 

1 4 , C e 
. -. 4 p r 
! 5 l S m 
! 5 4 E u 
1 5 5 E U 

P U 
2 4 2 A m 

2 4 2 m A m 
234 u 2 J 5 U 
2 3 6 U 
2 J 8 L 
2 3 7 N p 
2 3 8 P u 
2 3 9 P u 
2 4 0 P u 
2 4 2 P u 
2 4 1 Am 
2 4 3 A m 
2 4 2 , " „ 

C m I 4 3 r* 

C m 2 4 4 r 

C m 2 4 5 C m 

H ! £ S m 3 

&mmft 
H L | $ 

0- OE + 00 
9. 7E+11 
4. 1E + 01 
8. 6E+05 
1.4E-12 
7. 2E + 08 
1. 1E+11 
1.5E+11 
3. 5E+08 
2. 6E+16 
2.6EH6 
4. 8Etl2 
5.5E-15 
5. 5E+15 
3. 8EtlO 
1.8E+15 
4. 5E+14 
2. 7E+11 
5-2E+07 
1.8EM6 
1.6E-11 
3. 5E-16 
3. 5E+15 
1. 1E+16 
1. 1E+16 
1. 1E+14 
3. 1EM5 
1.6E+15 
1. 7E+14 
0- OE + 00 
2. 7E+12 
4. 5E+07 
1.6E+07 
2. 8E + 08 
2. 3E+08 
l .OEtl l 
3.8E+12 
3.4E + 11 
5. 5E+11 
2. 3E+09 
2. 4E+14 
5. 5E+12 
2. 8E+13 
5 . 9 E T 1 2 
6.6E+14 
6. 9E+10 

180 

#mm*mft 
;\)l 

2. 4E + 08 
4. 8E+14 
1.4E + 03 
9. 4E+12 
1.5E + 15 
6. 2E+11 
8. 0E+13 
4.OE+07 
1.8E + 08 
6. 4E+12 
6. 4Etl2 
1.2E + 09 
7. 2E + 13 
7. 2E+13 
1.2E+07 
4.4E+U 
1. 1E+11 
8. OE+07 
2. 9E + 06 
4. 4E+12 
3. 8E + 07 
9.2E+12 
8. 4E+12 
2. 7E+12 
2. 7E+12 
2.9EtlO 
8. OE'll 
4.0E+11 
3. 4E+14 
2. 5E+10 
0. OE+00 
2. 2E + 06 
7. 6E+05 
1.3E + 07 
1. 1E + 07 
1.7E+07 
1.4E+11 
1.2E+10 
2. 0E+10 
8. 4E+07 
4.0E+10 
9.2E+08 
4.4E+09 
1.0E + 09 
1. 1E+11 
1.2E+07 

900 

T R U 

6. 1E+06 
4. lErU 
1.7E+01 
3. 5E + 05 
5.8E + 11 
3- OE+08 
4. 6E+10 
3. 2E + 07 
1.4E+08 
5.2E+12 
5-2E-12 
9. 7E + 08 
2.4E+12 
2. 4E+12 
1. OE+07 
3. 7E+11 
9. 1E+10 
6. 5E + 07 
2. 4E + 06 
3- 6E-12 
3. 1E-07 
7. 3E+12 
6. 8E+12 
2. 2E+12 
2. 2E+12 
2.4E+10 
6 . 5 E T H 
3.2E+11 
7. 8E+12 
5- 7E+08 
0. OE + 00 
6. 1E+06 
2. OE + 06 
3.6E+07 
2.9Et07 
4. 5E+07 
3.9E+11 
3.4E+10 
5. 2E+10 
2. 3E+08 
1.0E+11 
2. 5E+09 
1.2E + 10 
2. 7E + 09 
2.9E + 11 
3. 1E+07 

170 

M L i « [ 

0. OE + 00 
6. 5E-05 
4. 5E-05 
9. 5E-01 
1.5E+06 
8. OE+02 
1.2E+05 
1. 7E + 05 
3. 8E^02 
2. 8E-10 
2. 8E-10 
5. OE + 06 
4. 3E+05 
4. 3E+10 
2. 9E+05 
2. OE-09 
4. 7E+08 
3- OE-05 
1.5E-06 
1.9EM0 
1. 7Et05 
3. 9E+10 
3. 9E+10 
1.2E+10 
1.2E-10 
1. 3E-08 
3. 4E-09 
1.7Et09 
1. 5E* 11 
0. 0E + 00 
1. 4E + 05 
3. 4E+08 
1.2E-08 
2. 1E-09 
1. 7E-09 
9.5Et08 
7. 0E + 10 
6. 0E + 09 
1.0E+10 
4. 2E+07 
2. 3E+07 
5. 5E-06 
2.6Et07 
5. 5E + 06 
6. OE+08 
6. 5E+04 

400 

i%m*%kft(mt&i£&) 

L L g g $ 

0. 0E + 00 
1.5E+05 
6. 1E-06 
1.3E-01 
2. lEt05 
1. 1E-02 
1.7E-04 
2.3E-04 
5. 1E-01 
3. 8E+09 
3. 8E + 09 
7. 3E+05 
4. 1EM0 
4. IE-10 
2. 8E-05 
2. 7E-08 
6. 5ET07 
4.1E-04 
1.3E + 06 
3. 5E + 09 
3.1E+04 
6. 7E + 09 
6. 7E-09 
2. 1E-09 
2.1E-09 
1.7E-07 
4.6Et08 
2.3E+08 
5. 6E+10 
0-OE+00 
5. 0E-03 
1. 1E^05 
3. 6E-04 
6. 4Et05 
5. 3E + 05 
3. 3E+06 
5. 3E+08 
4. 8E + 07 
7. 5E + 07 
3. 1E + 05 
1.8E-05 
4.3E+03 
2. 1E+04 
4. 7E+03 
5. 1E + 05 
5. 5E + 01 

270 

— ^ 
S t @ 1 * ^ 

3. 6E-06 
3. 5E-09 
5. 4E-03 
7. 1E-07 
1. 1E+10 
1.2E + 06 
3. 9E + 08 
1- 0E*04 
4.7E-04 
1.7E-09 
1.7E-09 
3. 2E-05 
7. 7E-08 
7.7E-08 
3- 4E+03 
1. 2E(08 
3. OE-07 
2. 1E + 04 
1.4E-09 
1. 2E-09 
1 0E-04 
2.4E-09 
2. 3E + 09 
5. 7Et09 
5.7EI09 
6. 2E-07 
1.7E-09 
8- 4E-08 
7. 6E*lO 
5. 7E*06 
1.8E-03 
7.4E'03 
2. 4E+03 
4. lE + 04 
3. 4E + 04 
5- 2E-04 
4. 4E-08 
3. 9E-07 
6. 2E + 07 
2. 6E + 05 
1.2E+08 
2. 9ET06 
1.4E+07 
3. lE-06 
3. 3E-08 
3.6E+04 

980 
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ttfTfrttl-

l)M& ■ J P D R © £ # £ i f c 3 > ? U-h©nffllSB#^©ft2200t o 
2)^5>77* : mfr^y? ])- hz&mzmmibit-?. MftizQ&mfrtZo %.mm 

050rdb«lK+3fcffi«fc»)(J PDR©dbl.2km)IC 16x45nu z£ £ 3. 5m©#i$ 
f ) h L / > f ^ l J l ) , 3 > ? U - h - S I £ 7 U^->7*7bn >fi-£tzli.tg.4t 
t - i l / y - h t l L l L T l f e v 2.5m©S±^1-^,o 

3)M»JIBJ : 30*£IBI 
4 ) & S S ^ : Wftziy? >J - K + © $ l t t t & « © S S £ & & M ^ f i K : S o X E & i 4 4 ! ! £ 

^ © ^ a ^ a 0 (¥^B# imsv/̂ , ^wmffl&Tik io*/sv'$o 

Table 5. 2. I f¥ IB * * * # « © 16 U^;U^fH*^KI tHB»S 

« « 
Hc 
3 6 C j 

4 I C a 
5 5 F e 
6 0 C o 
5 9 N i 
6 3 N i 
7 9 S e 
9 0 S r 
9 3 Z r 
9 4 N b 
" M o 
" T c 

1 2 5 S b 
1 2 6 e „ 

S n 1 2 9 r 

1 3 5 C s 
1 3 7 C s 
1 5 ' S m 
1 5 2 E u 
1 5 4 E u 

&S(Bq /m 3 ) 

1.9E+06 
1.1E+04 
7. 3E+06 
3.7E+08 
1. 1E+09 
1.8E + 06 
2.OE+08 
1.7E + 03 
2.8E+08 
4.8E+03 
3.2E+01 
1.0E+05 
1.0E+05 
2.OE+07 
3. 2E+03 
1.5E + 08 
1.9E+03 
4.3E+08 
1.6E+07 
2. OE+07 
1.8E + 08 

® m 
2 3 4 u 
2 3 5 T T 

2 3 6 u 
2 3 8 u 
2 3 7 N p 
2 3 8 P u 
2 3 9 P u 
2 4 0 p u 

2 4 2 P u 
2 4 1 Am 
2 4 3 A m 
2 4 5 C m 

^ S ( B q / m 3 ) 

3. 7E + 03 
1. 2E + 03 
2. 2E + 04 
1.8E + 04 
9. 8E + 04 
5. 9E+07 
5. 2E+06 
8. 3E+06 
3.5E+04 
1.2E+07 
2. 9E+05 
3. 6E+03 

(2)M^& 

■y-̂  hnm%'>i-v*iz^>i,*xmmtZo (4. i#sa) tfcx, ■*•< vnnmy-f-^^K 
ol^Ttt, WLh&mti<AX&Z>£^Z.Z>tlZ>m&i'-}-')*tz\l$:n%b, &A'm&->i-

teffl­f * f t "#=»­ K 
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»£+->:*-U*©fHBK::te^T. 7 «ftm^t>HR«t***^<0**«»tiTable A. 1. \\Z 
^L^ffi£{£ffiU 1 cm»asa#^©**KliG33-GP2rtJ*©**ff i t t*f t f f iLfco 
£fc . *«<**£<&«©<&«■««:. Table A. 1. 2K* LfcffifcttJfl Lfc0 «lT7k->:MJ ;* 
fcJ:tf1M hSfiJffl(Stt)->^-U^©fFffi-Cli. fUM*fc«»KM1-3#E#*U fci&& 
ft. fcasafcBfttt^KttTable A.2. l~A.2.4KJj*L;fcffi*. ft3&fe$©ftK$f::H 
LTJiTable A.2. 5K^Lfcffi*. fciflJfcSKM-f S'*5 y - * KttTable 4. l.5K^L;fc 

5 . 2 . 2 fF f f i&£ 

(l)»£+->:*-'J * 
Table 5. 2. IKJF Lfctt l t tBMfc <£tfTable A. 2. 2K^Lfc t t^ t t t f< » a ^ a & * f t 

Table 5. 2. 2K^-f affifcttCTTtH* Lfcte^M^!©^*-< -> + -< > » a * . Table 
5.2. 3#c>'Fig. 5. 2. lK^-fo Fig. 5. 2. lK l i . # # £ L T . S S T R^©«»£*pK#<5 
&m&%kW-£X*btz0 (4ffl»«l8:©S**JJ:Cf*mfHii:o^T{i4. 1. K 4 . 1 . 
2©ii*9) 

Table 5. 2. 2 fi U"x7U0S^M#ifcf£ 1 -fe;U©*SlS*ft 

m m 
6 0C o 

1 2 5 S b 

1 3 7C s 

1 5 2 E u 

1 5 4 E u 

J f c l t t t ^ M S C B q / m 3 ) 

6. 6E+08 

1. 1E+07 

2. 5E+08 

1.2E+07 

1. 1E+08 

M ft & ft 

Case- I 

Case n 
50cm3 > £ »J - h ^ 

Case- HI 
50cm 3 > $ 'J - h ^ 
+ 400cmS± 

( a ) £ + ©««*£ t tTab le 5. 2. l i e * Lfc0Bfett+ttlt«:«« 

&%btzmxhz0 
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(2)ifeT7K->^-U^ 
®fr&piz&m?zi&is<)\'mm®zm&m!&btz®i!?(Di&T7k*mm&ft\z£z-& 

S » * T © » l t » t t « < fta&fHi Lfc*S*£Fig. 5. 2. 2-5. 2. 3K **\> Fig. 4. 2.2tmm 
ir, MJH^«Sfcctc>'#p^^fc^-r6^il&5/j:fi5c#$fr Lfc j^Tf lSMfcMLfc lS i l l 
T * 0 . Fig. 5. 2. 2l={i«^SJ!plCjeBt-*fil/^^*lll'»*:«*Sfllfell©flfe*C. SS 
TRW®M4FKmm?Zfcl/*fr1&mfalZ&ZtRto1&M&tiWlkXipLXbZo £tz, 
Fig.b.2.Mzte&frQpiz^^x(D£mmmzZ£(Dmi<&m.&7jibXihz>o 

mm&8.£LXlU Table 5. 2. I K * Lfe0g|H* + ttltttS«»*^t>ff-* btzmfrM 
m±W(Dmmm£%^tz0 

ifeT?* v t" 'J * (300m, WJII + # F S I g ) 

IO2 

10° 

IO" 

i 1 1 1 i 1 — i — i — i i i 1 1 

DREAM* 

FISSION 

SSTR-316 

/ . ­ " ■ ' FISSION \ \ DREAM 
(excluding mT) \ \ 

IO2 IO3 IO4 

A^ttttJiNFlHI (year) 
Fig.5.2.2 «JTTK">^u*^«tz&.i/ 'oi'&mfatoftm 

mmx<DmAmi<m& 
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%T7X->^'j^ (3oom, Mn\+#pim) 

IO2 

10° 

§no-2 

> ■ 

to 

m 
3k 
N / 1 0 " 6 

10 

10 

10 

12 

n-« IffVyeii© 'J X^JCffl^ 

129, 

. ! . < ■ . ­ ­ ^ 

IO2 IO3 IO4 

M#t£&$B#ID (year) 

Fig.5.2.3(i) UliT*'>^- lJjJ-»cJ:5<au^;l/0glH»*aa'*6t9: 
ismxn&mwAmi < &s 

IO2 

10° 

^ 
210"2 

>> 
> 
on 
wio^ 
n$oj 
SI 
N / 1 0 " 6 

^ 1 0 8 

m 
io-lu 

m12 

&T7.K > 1-n* (300m, ?ejJil + #Ffgy&) 
i i 

10-Vir©'JX?ICff lS 

-

/ 

/ 

/ 

. i 

OTNp 

\ ^ u 
•^*\'23"6ij ~x 

< ' . / ■ J ■ >s . / 

-

-

_ 

-

-

^ P u 
* 

As 
2 4 2 ^ 

I t-J-L. 

IO2 IO3 

M#&&ifiBf US (year) 
Fig.5.2.3(2) tfjT*z/i-v*\z&zi&y^jimmw&ttmw: 

sar©«ajB!ffl Aajf < ma 

104 

- 1 3 2 -
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( 3 ) I M hnm%yi->)* 
4 . 1 . 4 x & ^ t z y i - i ) * i z b t z f r ^ x , u&ft^mm®&7'&<DmfrMWt®}&<DHm 

%izftomAmi<&m.zmmbtz0 

mfrMU®mzMi&i*titzmmiz%&b, z;-c4gtzA©gu-zmi<&a(gtt 
y± 'J *)£Fig. 5. 2. 4-5. 2. 5 i r^ f o Fig. 5. 2. 4Kli&#S*F©ti&K S S T R^&fii£>£* 
iz&mtz&i'^ji'mm®iz&2>nm%i%:$;W-£x*b, ttz, Fig.5.2.bizimfi-mp 
iz-o^x<D±mmmz:£<Dmi<ms.£*bxi<^Zo 

tbXtt, Table 5. 2. IK* LfcJ&3l#ifclt1£&?tS/$£8FO±ig£. 4. 1. 

IO3 

&#&&ifil$f!g (year) 
Fig.5.2.4 Jg&->^J*Ti£f f iL ;^1£U^7l / j£3 |^ 

^itbffii^^©^Ate^ < &a 
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5.3 ^u^jummvdmfr^&zmmmw 
5 . 3 . i *i%L®mtwm^& 

frmiZtlX^ZammVaZfaable 5.1. 3 * ® ' V k TRU, ML &£«&), /j: £tf KIH 
^J!F0#tt i ; :#oTffe£*S*Prt«&'f tKTable 5. 1. 4)##ft<»:tt -5 o 

* \y<jvmm^t Lx<Dmmttfk®nt*<D&mw*''v<DWL#mm£.*:ieibie 5.3. I K 

Table 5.3.1 f¥ffi*tft«fl®+l^^j&igtt + ttimfta 

& a 
I 4 c 
6 6 F e 
6 0 C o 
6 9 N i 
6 3 N i 
7 9 S e 
9 0 S r 
9 3 Z r 
9 4 N b 
9 3 M o 
9 9 T c 

1 2 6 S b 
, 2 6 S n 
1 2 9 | 

1 3 6 C s 
1 3 7 C s 
I S I o m 

1 5 4 r« 
E U 

*gj£(Bq/m3) 

1.6E + 11 
1.4E + 14 
4.4E + 14 
1.2E + 12 
1.3E + 14 
1.3E+07 
2.1E+12 
5.8E+07 
2.3E+09 
5.OE+08 
4.5E+08 
1.5E+11 
2.7E+07 
1.2E+06 
1.3E+07 
3.OE+12 
9. 7E+09 
2.7E+11 

s m 
2 3 4 U 
2 3 5 I T 

2 3 6 T j 

2 3 8 I T 

2 3 7 N p 
2 3 8 P u 
2 3 9 P u 
2 4 0 p u 

2 4 2 P u 
2 4 , A m 
2 4 3 Am 
2 4 5 C m 

M ( B q / m 3 ) 

4.4E+07 
1. 6E+07 
2. 7E+08 
2. 2E+08 
1.3E+08 
7. 1E+10 
6. 2E+09 
9. 9E+09 
4. 2E+07 
1.7E+10 
4.OE+08 
5.OE+06 

(2)1? 1W& 

\t. mom&&<D&&tto&\l*m&frzft\s<)i,i&mfa£mb&)tomtX'. ^ o o f i ^ f 

mfrmmi.Affl&A*^j&Lte^8imtLxm%.Lx^?>tzti, *n vftmm^+v* 

M & g ^ & ^ K O ^ T l i U Table A. 2. 1~A. 2. 5K^ L^1iS£<j£ffl L> *®t i&0&#k4. 
2. 3 t l ^ t i L f c o 
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5 . 3 . 2 m-mmM 

«f^Tf:«t-5-Kai«lT©ttlti»«tf < * * * » « L f c ^ * * F i g . 5. 3. Uz^to M M 
£ L T t i \ Table 5. 3. 1K^ LfcKHtt + ttWttSMftfr £«"# L *:*&#;» !&£{*© ft 
#tt6**J8^fc„ fcfc, Fig. 5. 3. 1KW\ MJII&&fcJ ; t f#F&&Ko^T5i^f t t t&# 
mizm^^xmmLtz&%frt>, ^ tma^t f ic^&aKo^Tte&f i r £©&!;£ 

*T7X->^ 'J * (300m, MIU+#Pm&) 

102 -

10P 

lO^/yearO'JX^frffi^ 

TOTAL 

102 103 104 

fc^cM^ (year) 
Fig.5.3.i(i) 4s v^jismMty^mm&frnv-i&mmxiD 

mAmi<mR 
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tt~F* •>* U * (300m, Will + #FiB&) 

102 

10° 

I I I I I I I I ! I i l l — l I l l 

10*/yai<Di)X9\Z#*S 

TOTAL 

102 103 

&#&&JfiB#P.g (year) 
Fig.5.3.1(2) + U^^JSHtt + RJBte^^O-jRaift-C© 

<@A&tf<*IS 

5.4 i ^ i / ^ ; U 0 ^ & & 3 H £ « S 3 R f t # # 

5. 4. 1 *Nfe««£SMil^& 

^ i / ^ ^ i f e t i t i ^ steaxe^t>564"r5Kiitt©9^s «*!?« • illlJitea-
^fcifjSft-COSflSl/'^l/jKaKTable 5. 1. 3)***ff t t t t5o SFffi ***«»<!: * © J £ i l t t 
* - ?©$l t f !6«££Tab le 5. 4. lKJj*"f0 

(2)§¥1W& 

ill U^;l/«*'ftli«lTaWm(500~1000m)©$£g* + i:fti^"r 5 C i*<#^. btlT 
^60 btztfix, mm&m£nmirztzti\zttm&mm®&i&%^<D&T*®ftzmm 
-r z> z\ t \zu z> o 

X/<U TJrM-T* v - x ^ - A * x ; U N ^&'<U TKM-f S * + #ff*x;U:fe «fctf£SH 
Kfctf£&{*< iFlifli;ex7l/£#X.So ffiU^UJfc^tttea-JfciftClR&BlfcFig. 5. 4. l K ^ 
"To 
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Table 5.4.1 M # 0 ^ a © f f i U^;U0g| |# + ;K*ht&ttffi 

m m 
7 9 S e 
9 3 Z r 
" T c 

1 0 7 p d 

1 2 6 S n 
, 3 5 C s 

cM(Bq/m3) 

1.5E + 11 
3.5E+08 
4.8E+12 
3.8E+10 
2.7E + 11 
1.6E + 11 

« a 
2 3 4 I J 

2 3 5 I T 

2 3 6 TT 

2 3 8 T T 

2 3 7 N p 
2 3 9 P u 
2 4 0 p u 

241 Am 
243 Am 
245 Cm 

i ^ ( B q / m 3 ; 

4. 5E+07 
1. 6ET07 
2. 8Et08 
2. 3Er08 
1.0E-11 
3. 4Etll 
5- 5E-11 
2. 4E+14 
5. 5E-12 
6. 9Et 10 

af-1 JiJ£lT©fm=>- K^-ffiffl-r-5. 

A # ^ ' U T C ^ ) ^ © ^ 

m*tyLtzi%ft<D&%L4kftit'c<Dmmm&.i>mmr'£to tztzt, $mr&xi**.fc®izts 
rtzmf<&ffii*riz.tn<^ *©fc«K A x / ^ u T ^ w & a z i & ^ G S R w - c f m u A ^ 
' ^ ) 7Kfct t*&a#?f:fc«fca c£r£H-r©tetf <m&\tSlKTERX'<ri z. 11 ltz0 

1 
l̂ear Field 

_̂ 

/ ^#Jtet£ mmmm 
y^/////////x/M 

vwyyyyz///. 

« « * * 

H ̂ > 

feT7K 
' 

J&H (* 

Fig. 5. 4.1 A U ' O I / J ^ ^ f F l l ^ T ^ I / 
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Table 5.4.3 M ^^^mmVsmfrm&^lZMt Z^? / - ? 

m g 
fi $ (m) 
W m (m3) 
%.mm (-) 
n®m (kg/m3) 
^liSii (m/y) 

+ + ^ x ^ ^ i 0 r ( 

& £ # JI 

40 
3200 

0.3 
2700 

1.05X10'4 

y) : 1000^ 

mmtt m 
20 

1600 
0.3 

2700 
1. 05x 10 4 

£ f f i £ L , ^ t t ^ ' f t f f l gS fc . k t f t t f lK i , *T7K«£^il°]fflfiS*^LT 

^ H i ^ i i ^ l / l O i L / C o 

- 1 4 0 -
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5 . 4 . 2 mmm& 
%&&F\zi&®tzfti'<}i<mm®z&T&^m®®Mm\zmfrLtzm£®®m®ft 

!£©ff-gij£££Fig. 5. 4. 2-5. 4. 3K*-f „ Fig. 5. 4. 2lZ{*mT**mm&ftlZ<k S-jR 
m%xcDmittm&rt<i&m.z. ztz. Fig.5.4.3Kte&T**&a#ff©fFffiS£*T-?*: 
& © v - x ^ - A i ^ - s A x / o j 7 ^ £ © & a « & ^ £ . ^ n ^ ' n / y ^ x t i ^ ^ 1 # ^ 
/ ^ 3 1 ) ' 33) 34)©SiLT^1lL^^^^^LT^-5o #I2<&S&£LTI;U &l"<Jl> 
mm®&z^ii.*\s'<)\/mm®<Dti!ifr<D®&tmmiz, #pmmt3&vM)\m&£^z. 
tz0 ttz, mJtt&mmfr£ft&KMfttzzx<D&T®ftmMmfrmn*>bfr±mm& 

i & T / K v ^ x) * (1000m, n\W + # F & & ) 

102 -

10° -

s 
^ • I O - 2 

SSI lO"4 

^< 10'' 

io f 

10 10 

10-*/year©i;X^ICffi^ 

TOTAL 

103 104 105 

* & # & « « iflS (year) 
Fig.5.4.2 A U^WfcHtoffit tS^I*©—JRSSfc-e© 

f@A«i^<^a 

l(f 

141 
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5.5 m&Qipizmm-tzwLto&mmmmftK&ziam&w 
5. i t i s • mibtz®fr$i;pK&mtz>VLtt&mm®$:\s'<)i<z:tiz, ztiznm 

itiisM^K mm(*mm~8immftLtzi%&(Di%m%>mK'o^x, *©M£i !£$^ 
So 

i f x » m + ©xrf7>f-> + >f >K«fc*tttf < » * « . Fig. 5. 2. Hc^L/cJ^K&l^ifc 
|§:^^300m©tea{C^^L^^^mi^4*#{Cte^T10/iSv/yearli(Tl?*»9. U X?&~m 
iBSKJfc^lffiJBt.hffi^m-CifcSCli:. £fc. it&TTRv:4- l> *"Cli. Fig. 5. 2. 2. 5. 2. 3fr 
£>129 I ©JK»-Cte»^*5jlOO~250¥©^F^-C^^»«A<flS< ' i o t l ^ | ) 0 ® , d©Jti 
^Tfc l> X ^ S M S i C i t ^ S i : 3fijKl±.m^X&ZZtfrtyfrr>tz0 V4 Mffijffl 
(gffi)->^-y*©«^JC«Fig. 5. 2.4. 5. 2. 5^t>129 I © » * * < * £ < . *a#&ft400¥f!C 
( i * J S W l : a ^ ^ ^ 7 ^ ^ 1 0 0 ^ ^ ) l i , J X ^ S ^ ^ m ^ l«Jg£jg;tT^S;:i:j&<frfr<5 
^ \ i©^^-Cfc^SrES^JcSx.^ili?li/d:<. fgu^^uj^lgsfei^fr^^^a^,'29 I cDil 
S ^ 1 S S t ^ : t i a o T , ' J x ^ S $ H l i ; * ) fe ltiJJ«_hlft^ffi£-Ctttf <»S£Ti:f 
5 : tft^$txhZ>z\tftfrfr^izo 

3 o 0 y t i J ^-©fFffilSm*^. IS U^^j&| |&£aUt!!£M.#?-5 C tiZ£ oT-JiS 

ZZ\tX\ ZCD&mii. V7.17 **i»*©l/10JBlTJCT»f 5 C i: A<«IfE"C* 5 1 i fc«fii8<* 

^uo^mM^scD^mmM^iZ'D^xit, Fig. 5.3. n : ^ L ^ j ; 9 ^ i a ^ M i s : ^ ^ 3 o o m 
©*fc .6K-«&&£©8L6£&£L*:*£T$) . ttlf < i l l i f ^ i ' i £&#&200~300 
^©B$.6-C10"1~l(r2 j/Sv/year-C*»K U X * * * J B * f : J t ^ T 3 WJBl±iS^ffl-C* o 
/:» £ f c . E U ^ ^ J & H & © l f e S t e # K o ^ T t i \ Fig. 5. 4. 2. 5. 4. 3IC^ Ltz<fc 9 C . A 
XAU7K«fcS#8S&©iI®x&*jWff l#T£.5fc i&. &#&i: t f¥£"CI; i t t t f < » f i i : 
LT©K»{iSI^"Cli<C^o 10^¥i£<^iiL7 l i ff#^-Cte(f < » S l i * ; * : i : £ S # . * © 

xbz<z>m%.&wit. u x^**»SJcJt^T+^is^fc©"r*sc«i:^«[S$n^o 
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6. i&tt&mm®)mfr(Dmm&wm 

6. i mmnmmo^pLij 

6.1.1 sw 

mMnmmVd&ftVBmte. OECD/NEA©$g£#39M:ik$^nT^£cfc9Kx Ttt^ 
m - m&ttoK%m%%&KAtiKfrt>. Am<D&mis&u&%.jb<&mzti. «*©n«<c 
A^^^fi*<*7hlK<!:tt5J:9tt^^Tttlttt**'l&A<IROat>n5J:9{C-r-5o J : i : 

z\<DBmzmj&i-2>tzi&iz&, ft#&mmva&n*izt>tzzm%.&m&%&Ltz:£±& 
izmi<mmzm&tzji^xmfrL, -£<D±.xmftiz&z>mm&i&mttz>z.tfr&m 
XhZ>o 

T . ^©Mia. ifes mftmizw^xfttSLtzmMnmrn®}*. mmtxtzmiLtzmm 
£±&iz&i<,&m*ffi&tzj]^xmfrtz>%i&o>mm£tettwizit®i, mm&Ftt 
nmi<D^%nmti-z>z\t£Bwti-?>o 

6. I . 2 ISffl 

mm&p, mftUF<m*-?ti<Dm&izb. ttim&ig&iowg • *&friz&2>mmu.Wtm 
j y 7 © i g t ^ 4 t 5 „ 

(Ti&Jj*p©51f8: 

z\(Di^®~axDmmv^^tzwL^^.^m^nt. m&Km®Lx^z®ft$iF&miz 

ife^-T5ttitttJ^*fe^^ssffl^o^T©^ft^«tor. wtt&mmwjo&friz&z^ 

(2;^^t t f f f i f f i©lBf f l 

BUlr2(l;©@x 3)©«liTf&£-t5 feOtbt, & T © $ M M » £ » t t M © # t 

ctt£©j&I£&i©. ffe£fr£*Li#$-c©«t*UiFig. 6.1. i o i n * 5 . 
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CUTS) ( * £ ) ( » £ ) 

m$L®®%& 

asm 
femmv&m * r̂  iff % * «• M # 

( & * # © » ! & ) 

Fig. 6.1.1 8t imjfc*t t©stt t 

Fig. 6. 1. 1© + "T\ rjfcHttO&gJ K o ^ T l i S S r & r r c t t L T l ^ g & f f i j W S & L 

T ^ 5 S n i " r * 5 o £ f c . t f K 7 b . i ^ K ; b t o ^ i f e l 9 : f : o ^ T ( i ^ t L ^ ^ ^ * ^ c ? t l 

(3)0g*<ftj©l?*iJffl 

S u ^ ^ f l m t e o + frti. ^ ¥ M ^ © T R U 7 r J ^ ^ 9 9 T c ^ l ^ - c n i : < . fg&©*Sl5#£ 
i J 6 ^ 9 0 S r i 1 3 7 C s , &&M7imxfcZ>R h . P d ̂ ^ 3 ; ftTfc *9. d t l ^ T t ; * * 

^Sfi j f f l . s > ? ' j - hj&nto©3B#-c©n*ijfflj&<iiiii6T&*o c n ^ j ^ ^ ^ © s ^ j ^ 
.2. ss©ws«i*j f f l*«^i i*a^©»»tt©a^>t.KSttP«3a<i:BX.So 

«F^r©llitf lftBA^©^#'>^7 iA©«E«*J«i:CJ f^liE«Mli5*^S-C*'). *&B#.ST*iJ 

<t-r*0 z.(Dtz#>, 5-®(Dmm&(Dw-ffiiztoz.z>z\ttem%x\i.t£^o 

6.1 .3 3SR%3c^tt*#i»Lfeili*ttSfli©#^.^' 
6 . 1 . l{Ct>«E-cfc«t9^0ECD/NEA(1982)-C{iSI[lttt**'ftl*a^©B«tLT. Tt t^ 

W • &8FWttS3lt*#fcKA*itta<£. J fc I l to#Ara©t t$ fcJ : t fS£*«aL. *?*© 

teKieB-f Stt t f < £ *©&( *< £<ft«*-*fc&K#£/d:»ffl©I¥ffl irca^^Tfta&£tt 
So 

4 0) 

tbx, »a»HR(*^© + i c i a * A t i T ^ « o « * - f b K o ^ T t i r$t#©ffl-*ij&«¥t/rj 

r»ff l -* j is i»#f j * f T o t f t ^ t ^ § - i : * « i t i t L - c i ^ , 
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K f t n J H - S i f t g f r * S o C © ^ x . ^ l i I C R P P u b l . 3 7 4 1 j T . ^VWmiZTjkZtlX^Zo -f 
fc*3*>x I S ^ W l C i t ftim&Iltt©to#i::ftS«W(Detriinent;££grafc£ffl£££ 
LtzmsmzMTenZK & ^xmiii- z>o 

Ugm U = X+ aS+ /9LN,f ,(H>) 
X 
a 
S 
0 
N, 
f(H) 
H, 

:<&) 
afi(#te«a*li[man.Sv]^feO©^SW^fiBiffi) 

/3ffi(1fflA©aW*^aWffl51ili:^«|-r5^!»; 
mm j © A & 
fHA©tiW(*5ta) 
Hams 

:mit£ftoiii£lztt, ±^^M»tiTti:if:J;oT^W tt^W4-; 'ES^r/^jJS. 
-f <5K&au/^i'£fc5£1"S*3tt-c*>3^x z. z.Tiiftfev>4kftTxv>mftfi%,iz&z®g 
ffl(MsS:©ffl + JS^!^»)*±s t* f f l ^T»a i - r5o fcfcLx 1"1A©M£^-T/-(H;.2$£ 

So ( a f i S K o ^ T l i x i f e^MtX. £ * N S & x 1 M T I 4 i ' i r « ^ < 7 7 a - f -K«fc o t , 
1, 000-100 . 000US$/man«Sv©1i*<SI*c?tl 'Cfc Ox & M ^ * T M # J £ L t ^ f t t l ' 
5 a f i l t i l O , 0 0 0 - 2 0 , 000US$/man-Sv©tgfflT*) S o 4 i ' J 

Lr = X + a S 

6.2 mft\zfcz>mm 

6.2.1 S^ii:fclt5i^*ffl©tt 

tfrm*W£-%&tzn, ft&mAJrmttizffl&Mmfrmi&znx^Zo L ^ L . ^ U ^ 
7 U ^ ^ ^ ) ( : o ^ T { i , gfeUfcrnizmitbtzik, 3O~5O^RgiI&&iiP©fca&0Jrr&£?T 
t»x *©&«& F ^ H ^ - h7l/«fc OSH^JgLfci&Ji + Ktotf-f S C i ^ & ^ W i / j i t i L 
Tx a*©5ff£Mffe£?ToT^S!5xPgT*9x 4s U ^ U J U ^ C o ^ T . i . M # ^ & ^ 
fctM^Jotl^i^. L fc i<o t , £SlgTl;iA*pJTtt©MB£K&S»fflA:ttfra 
^H©B^Sffl©m5t{rfiJfflT^ £ &©T££o 

A*#rt tTMl£4>£^,^l l4>T&£M!£Co^T©MI£fif f l 4 2 > ^bx>'cm5tc?tlS 

(ISSSx g**Sx A M etc.). ( D W M I t f t C ^ a m * . M l f . A(4-» etc. ;fc«fc 
tf®*©1fe©ffl(Huie(D + ©©20-30%) © 3 o i : ^ ^ f t 5 K J K T l c ^ L / c « ^ t o ^ 
#iiTiix T&mtLxm&' jLm&tzv\z&~i<&%.&&, ±.mmtbxttmm%-%Ltz 
i o f c i f i a f g o ? £A#Sfc*#£5l£fflifIft#T;!jn#Lfcgffli::*o< *U£1I£,jxL 

O;1£U^7U$£t14j£^iI t£H?>?-(A*0?ttA£¥ii! lgJ 

5Is£ • I f f 

2.0xl05m3 (200 4 K5 Afc x 1007J#) 
3. 6xi06m2 (»}7>»ttI*&ftJt!j£3-i;) 
1600ttR 

- 1 4 6 -



JAERI-Tech 97-054 

mm^mM. ■■ 200A 
mmmm ■. zm 

4. 
fefemfrw .- o.8~i.o w ^ n / m 3 

( 2 ) r l & U ^ 7 U $ i m j « ^ j ^ g * > * ­ ( A ^ t t & ; £ ¥ J & E ) 

f?ifc;Sfc!8!©&« : 2350m3 (*-'<-'* v ? fStsmmWtbX 1 4 4 0 * © ^ ^ ) 
215m3 (tfvXMftitt bX 1440*©+#-a-) 

mtbmm ■. 3.8xio6m2 (mmmT.m&t&z^ts) 
mm • I M .- 6oo^n 
$ H « A : 2000A 
mmmm •• 20^ 

4. 
mfeffl&mm : 25.5-195 W T J n / m 3 ( & £ # ) 

280-2130 WTJrc/m3 ( * ' 7 X l f t f f ) 

6. 2. 2 fS^sototfifciS: 

^HS©to^i fel9:(CO^T{ix OECD/NEA^ll^tiiOm/Cx i M « * 4 © 8 x i t ! l f l t o # £ 
j^*^©stog{cnt­s©ffii¥fiii i^m^*)ff t>nSo

 43) 

Zt&^titzT-tte, ^ ^ ^ ^ © ^ ^ © ^ © g f f l M ^ i ; ^ ® ^ , * ^ 
<x #J;i « « # © * § £ • { ; : ot^ThU m$k®}®&MAt®ift\zm&btzm'i%\i.^AJX^ 
S^'x W^Hrl^x »M^®iI#fc<Lc>'±tt!lfFfilIi©gJflx /,»:fc>tfK:fl?«/3WC©0S£*&l*& 
£*l2­&/l­c?l^^o I / : , a r i C , to^^©IH^ii#

4
Jii5il^©aWW^H/c^T'd: 

<x ^ M ^ x Xlttex i i f f o ^ S ^ I S ^ ^ ^ Mfc!.£{2A£ <£ i&LT i ^ 
So 

ZCDtzti, ^ t i ^ x ­ ^ l i f f i ^ i t ^ f ­ i t t T l i ^ i ^ ^ x # # ® / c i 6 , r x i t teTto^fcot> 
T © « f f l / i " ^ ^ ^ £ i 6 T x Table 6. 2. l fc J:t>'6. 2. 2 K ^ ­ r o 
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Table 6. 2.1 t tftffl©{£jB#F*m©ttlJI*&#e;B 

m % 

ii-yy 

~7 4 > -5 > K 

K -< 7 

X ^ > 

# £ 

*n BB 3? s 

*n Be H S 

sini. 

S £ 

TEras 

X ^ x — X > I S I I B S B 

7 ^ ' J * i R g 

& & # * 

<y K B? 

' O K B? 

S J 6 M L 

S J 6 H L 

' O K B> 

O K B> 

S J 6 H L 

(m 3 ) 

99000 

2600 

96000 

40000 

12900 

92300 

(m) 

1000 

500 

870 

800 

500 

mm 
( y ) 

41 

20 

50 

25 

25 

500 27 

300 33 

©JBCin US$ of 1991) 

& $ 

4 . 0 x l 0 9 

3. OxlO 8 

1 . 9 x l 0 9 

6. 5 x l 0 8 

8 . 4 x l 0 8 

#fffi('m3) 

4. OxlO4 

1. l x l O 5 

2. OxlO 4 

1.6x 104 

2. l x l O 4 

l . l x l O 9 8 . 4 x l 0 4 

3 . 8 x l 0 9 4. 1 x 104 

/ £ ) $ & # © r^\> K U [KyYi-4 hJ ^ * t „ S/Cx ^&J£L_ (ii&OfeU L / c & £ £ & 

Table 6. 2. 2 H H I f f l ^ V^7bJ3£^$ifflit&Jlto#gffl 

a £ 

< 7b 4=" -

7 7 > X 

K >r 7 

7f 7 > y 

x-r x 

-< ¥ 'J x 

« £ 

te±£ 
tt±s 
Jg-Jfe 

£& 
*□ BB !Pl 3Ef 

I n H a H S 

&M# a 

SJ6ML 

SJ6HL 

S f e ^ L 

<y h 

— 

to # § 
( m 3 ) 

20500 

414000 

96000 

139000 

24200 

3000 

(m) 

250 

500 

870 

600 

1200 

1000 

mm 
mm 
( y ) 

35-40 

50 

50 

15 

20 

20 

»f f l ( i n USS of 1991) 

*fe IS 

7. 6x 10s 

3. 2 x l 0 9 

1 . 9 x l 0 9 

3. 2x 108 

1 .4x10 s 

6. 6 x l 0 8 

M ( m3) 

3. 7x 10" 

7. 6 x l 0 3 

2. OxlO4 

2. 3x 103 

5.8X10 4 

2 .2X10 5 

a)8?##© r^> hj a r^> h ^ h­j £^­r0 £fcx
 r

a f t i u _ ( s ^ o ^ ^ L / ; f g ^ 
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6.3 r&(&fr7-x)r£©gffl&?#f 

6. 3. 1 S ^ « i : J ; 5 f t $ ( a S ) 

i cRP©**fl;(**^ttiE^t)©fi*ffi*&*ffl^"rx wtt&mmyamfriz&zmm 
^miz^zm^zmmtZo - ©*§£•©»*(* 6 . 1 . 3 ^ ^ ^ ^ ^ # # * S & M ^ 
tzQ®&mwt£mm£%tamtm®%%]&&s£%^xasx%.ztiz>o 

t>x S36$tl"r^S«[{i**al.000~100,000US$/man-Sv©|BIB©«["C*>-5x:(i:^t>x ^ 0 
©IWCt t a=2 (W^P3/man-Sv) * f f l l ^ ; i i t i , 

s c o ^ x i i x %m<*a&J:tf&i2<$p.g££#>Tx * a * M i $ ^ ^ n i : o ^ 
-C«L#1-*#£*<*> So tttf<*ffltt*J*KfcfcoT*#c* #-£"?*> 9x ^©A#c? 
fix 3l£©B#©£H¥£3©AnM(328A/km 2 ) 4 4 > ts&&mfrnWLG>&&frt>WI6iL 
Tx i£*5000A"C*>S<!:<R£1-So t fcx « t f < 8M8ttl0000¥"CfT-5£JS &© <t-TSo 
«#1-*&ffl£x&lRS$ittx ftH + ->i-U^x ItfeTTKv^'J^x fc.ttfU-'f M?#Jffl(£ 
Ax MiSx g£) '>*u *©*->* u*©SHBf&©-5 5x jwrartjcjft^cis^^-r->^- u 
^ © I S ^ M ^ S O xitiiix &yj-*)ynzmtif\zm^tz>'r-7temfebts.^tz#>x&6o 
(®fr$LF®mi&muxtt123 \ i2&*Lx smmfrtzkotbtzo ) 

Ji(X©te)t©t tt lc^il!^r(5y­x)x ^^Sr©^ti^'t i lc^B1­smitttgg^% 
*&#Lfc*£©«£f&*K:«J:<5!a#*8MBLfcfe£*Table 6.3. Hz^to 

6. 3. 2 to#Jfei£^©©ffl(X) 
^irttj^^^©to^iiis:^©©ffl©m»t ^ci^LTx 6.2 iz^btzntmioxzfm 

nB©H^^^^#%(Cx #lTttJ^^©l^7Ur£j::to#Mi|ifIct LT^T©1I^i5 
t L fco 

imuKjimm® ■. 1.2 (w^P3/m3) 
2)4>U^7Uj£fg!fc| : 7.2 (W7JP3/m3) 

2.4 (W^P3/m3) 
3 ) ^ 1 ^ 7 1 ^ ^ : 200 ("57JP3/m3) 
i&yKjismmvmmmmmm&frzm &©<t-rso «*&*&# j c o ^ - o i x T ^ B W 

T*iii + ©ffiu^;uttittt*i6ttfflia:-fr>^-©Jiia:*^^bSffiLfcfti^©M#ffl5A< 
0.8~1.0(W7JP3/m

3
)T<fcS#x ZX-TJ 'J f >f ©x $ 8 « « ^ © 3 f c * £ # g £ « L 

fcffii: LTl.2(W73P3/m
3
)£to#«ffl#1ilict L T « ­ T S o 

g­tr>^­©MISS^^t>fF1lL^W^©ffl#1l lS^##{CT#So d T l i x J £ » S £ 

iZ\$mmfotbX®fom£%^Z>)<£>m%\Z^ Table 6. 2. lfc ckC/6. 2. 2^/jx L f c i ^ l i : 
4bM^Sto^»M«^m^Jn^.^mc l:LT200("S^P3/m3)^ii5U^7UJ^^!fei©to^9M#ffl5 
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Table 6.3.1 $ i t M » t o # i : : $ s m m & m i z j : s a w 
oooTJkw&ib^jFi&^fc*)) 

«l!f^-x mfrmi& 
ftA&S$ 

4££fc ( y ) (marrSv) 

-«>' 
j : saw 
( W T J R ) 

S S T R 
Sflfaffita: 
+ £Jiffii3! 

300 1 . 8 5 x l 0 : 

540 1.94x10 _ 1 

370 

0.388 

S S T R -316 
mi&i&m 
^mmmtSL 

300 9 . 4 7 x 1 0 ' 

520 2 .87x10" 

189 

0.574 

S S T R 2 
ESi&ili 

+$ 
D R E A M 

&i&®.m 

p 
^ i f l i i 

D R E AM* 
SUftSiS: 

+ $Jiiii£ 

300 

520 

300 

920 

300 

520 

1 . 4 2 x l 0 : 

2. 09x 10 

7 . 6 7 x 1 0 ' 

2. 01 x 10( 

284 

0.418 

153 

4.02 

1.42X102
 : 284 

1.63X10"4 0.000 

&&&& 

®.ftm.p t i 

m^mnM 

300 7 . 9 5 x 1 0 ' 

340 

(580000) 

2. 75x 10 3 

CI. 64x 103) 

15.9 

0.006 

(3280) 

a'S«-SjtPoasiftMaair«t5tB*ir-3^Tn*Att*$**-riiia^»*>58^^aT*>5 

fc J:L>*6. 2. 21 
tofl-gx&KJ: 
Cto5>1-Sfe 
Si{S5£1-S 
£ A" to T (, * S 
Tx 4* U <̂7U 

fe©T*t)x 
J ; [ / D R E A 
o ^ T x i ) 5 ^ 
^ © 3 £ & f i X 
^mnmub 

^ S ^ t o H S y f ' - ^ C i t ^ T c f e S . ^ i r z i E ^ ^ ^ T f i c f e S ^ x Table 6-2.1 
r*LfcflftBN:::fcttS*Q !#©fflftt3£1iI£jl.S <tx lOOOmUgOgE&i-CJi 
S * f f l © j k i ^ ( i l I ^ T 4 H ^ i i ^ A ^ o t : t % + u ^ < 7 U M ^ ^ ( i t ^ S 
©<t LTx * © + P ^ J & £ M L 4 ^ t o # ¥ f i i m i £ U < 7 U ) ^ » © 2 f £ T & 
o ^mnm^m^^ma, My^^mm^om^izn^^^^t^io^n^ 

tz ft o 
x tPal 

: ^ # I L t , + P ^ { r r & £ L ^ t o # M © 2 1 S £ « i i - S o b 
mm®<nmfr%m*¥-mtbx\ti.2(w^pj/m3j£«ii-So L ^ L 
© * £ * £ & « £ £ < t t ; i l i * i : o ^ T , ^^ to^c iU^f^ iP^rBl^ 
^ f l ^ i ^ O W f t i f t S h l t T l i t i ^ , VkM^FCftlZD R E 
M * ) t : ^ B 1 - S ^ ^ ^ « : o ^ T ( i x 2 $ ^ I r 2 L / c J : 9 f : x A£B#©1f 
± & 1 0 ^ M L f c ^ . £ T * © 3 f c & S , 2 1 . 0 k W / m 3 ( I AE A O i S / ^ K 
I M . 2 2 k w / m 3 ) 1 6 ) £ T [ i ] o T ^ S o L f c ^ o T , + K ^ J & S l & r c o 
© f t ^ C o ^ t ^ M f f f l ^ ^ t ^ o 

t£tfS 
AMfc 

l^T.i 

^ i i ^ ^ ( 5 ^ - x ) f c j : ^ ^ ^ s ^ © ^ n ^ ' n ( i ^ a i - s & i t t t ^ ^ ^ ^ t o ^ L / i ^ ^ 
©Mffl £ § * # Lfc t eS£Tab le 6. 3. 2fc J: 0'6. 3. SKmto 

Table 6. 3. lKa* Ltzm%.&miz J: S t l W C i t ^ x Table 6. 3. 2fc J: tf6. 3. 3 C T ^ btzm 
d 9 f l i 2 ~ 3 f i l t ^ ^ < t i o t ^ 5 , l © l i ( i x 4-@£FffiLfc->;MJ*-©k<tT' 
fix 3 » 4 # ! & * K : J : * i l W £ J n ! * L f c * £ T & x $ 3 t M » © t o # f : # S * l i g t t £ M i i -

- 1 5 0 -



JAERI-Tech 97-054 

/ : . ^ U ^ 7 U 0 | ^ f e ^ t U ^ 7 U J ^ ^ f e © ^ ^ t o ^ « 7 l f C i t ^ T 4 ' P ^ K : J ^ © ^ i 6 © « J l ^ ^ 

u*)j:£ii*tz)b. &izmm&W)tiFiz&m?sgg»©to#Ko^T(2x t u ^ m ^ 
^ S o 
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( l00^kfi |R»*^l*Sfc*3) 

IX n'J V >x 

ife 
.A. 

*P 

S S TR 

S S TR-316 

S S TR 2 

D R E A M 

D R E AM* 

^ t f g J J P 
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ftii A. mm&m<D&mfctemi,ti'*;7ji-9 

A. 1 7.ii-(y'r-(y\z£Z)mf<foRmmz&mLtz'<7t-9 
&ftmw><£>mm* y +uti:fe^t> xij-fy^-f ><cj;s«ii'<»*£fFfls-r *BRK 

M L f c x r » m ^ t > . « W - » * * ^ © « x * f f » * T a b l e A. I. l i e . £fcx g f t t t t t t l M S I 
K M t - * ^ # f f i « 3 S © i » t t f f i * T a b l e A. 1.2<C^1-o 

Table A. I. I 7 » i l x > £ J ! 8 l t i » S ^ © l f c * « » 

Photon Energy(MeV) 

Lower 

0.02 
0.05 
0. I 
0.2 
0.3 
0.4 
0.6 
0.8 
l.O 
1.33 
1.66 
2.0 
2.5 
3.0 
4.0 
5.0 
6.5 
8.0 

Upper 

0.05 
0. I 
0.2 
0.3 
0.4 
0.6 
0.8 
l.O 
1.33 
1.66 
2.0 
2.5 
3.0 
4.0 
5.0 
6.5 
8.0 

10. 0 

(mR»hr ' /photons'cm 2»sec ' ) 

2.912E-04 
L319E-04 
2.508E-04 
4.620E-04 
6.750E-04 
9.765E-04 
L345E-03 
L675E-03 
2.073E-03 
2.516E-03 
2.905E-03 
3.360E-03 
3.850E-03 
4.490E-03 
5.330E-03 
6.315E-03 
7.474E-03 
8.805E-03 

» * S * © f f * ; £ & ( l ) . RADIOISOTOPES, 38, 90-100 (1989) 
(±.t£xmz&.$tiT^zm*i)Lc-2z<D3-*)i<¥-mm&iz$.»:Ltzb<D) 
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Table A. 2. 1 tit*®&&ftiZ&S#g£Mx &tk&& 

& a 

3H 
1 0B e 
14C 
26A 1 
36C 1 
42K 
4 1C a 
5 5 F e 
6 0C o 
59N i 
6 3N i 
7 9 S e 
9 0 S r 
9 3Z r 
9 1 N b 

9 3 m N b 
94 N b 
9 3 M o 
9 9 T c 

i o 7 p d 

1 2 5 S b 
1 2 6 S n 
1 2 9 I 
l 3 5 C s 
, 3 7 C s 
1 5 ' S m 
1 5 2 E u 
1 5 4 E u 
1 8 6R e 

i 8 6 m R e 

192 I r 
i 9 2 „ j r 

1 9 3 p ^ 

234 u 235 u 236 u ! 3 S u 
" ' N p 
2 3 8 P u 
2 3 9 p u 

2 4 0 P U 
2 4 2 P U 
2 4 1 Am 
2 4 3 A m 
2 4 5 C m 

«l 
(y) 

1.235E + 01 
1.6 E + 06 
5. 730E+03 
7.2 E+05 
3.01 E+05 
1.410E-03 
1.0 E+05 
2.7 E+00 
5.271E + 00 
7.5 Et04 
1.001E + 02 
6.5 E+04 
2.85 E + 01 
1.53 E + 06 
6.80 E+02 
1.36 E+01 
2.03 E + 04 
3.5 E+03 
2. 13 E+05 
6.5 E+06 
2.73 E+00 
1.0 E + 05 
1.57 E+07 
3.0 E+06 
3.014E+01 
9.0 E + 01 
1.333E+01 
8.8 E + 00 
1.034E-02 
2.0 E+05 
2.021E-01 
2.41 E + 02 
5.0 E + 01 
2.454E+05 
7.037E+08 
2.342E+07 
4.468E+09 
2. 140E + 06 
8.774E+01 
2. 4UE+04 
6.563E+03 
3.763E+05 
4.327E+02 
7.380E+03 
8.500E+03 

# & # $ 
( m i / g ) 

0 
75 
3 
2 
0 

300 
3 

500 
150 
150 
150 
20 
75 

200 
150 
150 
150 
20 

1 
150* 
15 

250 
1 

300 
300 
600 
500 
500 

0 
0 

150 
150 
150 
15 
15 
15 
15 
3 

1000 
1000 
1000 
1000 
3000 
3000 
3000 

S^tftfcffiiK 
(m) 

0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 

# ? & « [ # » 
(m2/y) 

2.92E-01 
3.78E-02 
3. 71E02 
5. 13E02 
6. 42E02 
6. 18E-02 
5. 00E02 
5. 71E-02 
4. 59E-02 
4.42E-02 
4. 42E 02 
6. 36E02 
5. 00E-02 
5. 29E02* 
4.42E-02 
4. 42E-02 
4.42E-02 
5. 63E-02 
4. 62E-02 
4.42E-02* 
5.50E-02* 
5. 97E-02* 
6. 45E-02 
6. 50E-02 
6. 50E-02 
5.76E-02 
5. 71E-02 
5. 71E02 
4.42E-02 
4.42E-02 
4. 59E-02 
4.59E-02 
4.42E02 
2.69E-02 
2. 69E-02 
2.69E-02 
2. 69E-02 
3. 03E-02* 
3. 03E-02* 
3.03E-02* 
3. 03E-02* 
3.03E-02* 
3. 36E-02 
3. 36E-02 
3. 36E-02* 

m$}$:?ikftm 
(m2/y) 

3. 65E-05 
3. 65E08 
3. 65E-08 
3. 65E-06* 
3. 65E-06 
3. 65E-06 
3. 65E 08* 
3. 65E-12 
3. 65E12 
3. 65E-12 
3. 65E-12 
3. 65E-06* 
3. 65E-08 
3. 65E-08* 
3. 65E 12 
3.65E-12 
3.65E-12 
3.65E-06* 
3. 65E-08 
3. 65E-12* 
3.65E-06* 
3. 65E-08* 
3. 65E-06 
3. 65E-06 
3. 65E-06 
3. 65E-12* 
3. 65E12 
3. 65E 12 
3. 65E08 
3. 65E-08 
3. 65E-12 
3. 65E12 
3.65E-12 
3. 65E-13* 
3. 65E13* 
3. 65E-13* 
3. 65E-13* 
3-65E-13* 
3. 65E-13 
3.65E-13 
3. 65E-13 
3. 65E-13 
3. 65E-13 
3. 65E-13 
3. 65E-13* 

i t l ) # ^ t £ f t f f i # l i ' E i n s t e i n - N e r n s t , © a ; £ f f l ^ T x **§$*PT©ffiIE-T * 

2) '"x^btzma, <t¥tto&n<DmMbtzmm7tm<DT-?ximm^iz 
JxSflt)t i i iT£>So 
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Table A.2.2 H&TTJXV^ D * x 1 M h WPJffl->* U * © l ¥ f f i K # S » * S * 8 x * f f i « [ 

& ft 

3H 
1 0B e 
14C 
2 6A 1 
3 6 C j 

4 2 K 

4 1C a 
5 5 F e 
6 0C o 
5 9N i 
6 3N i 
7 9 S e 
9 0 S r 
9 3Z r 
9 1 N b 

93mN b 
9 4 N b 
" M o 
" T c 

1 0 7 P d 
1 2 5 S b 
1 2 6 S n 
1 2 9 T 

1 3 5C s 
, 3 7 C s 
1 5 1 S m 
1 5 2 E u 
1 5 4 E u 
1 8 6R e 

i 8 6 m R e 

. 9 2 j r 

1 9 2 n T 

1 9 3 p j . 

2 3 4 u 2 3 5 T J 
2 3 6 T T 

2 3 8 T J 
2 3 7 N p 
2 3 8 P u 
2 3 9 p u 

2 4 0 p u 

2 4 2 p u 

2 4 ' A m 
2 4 3 Am 
2 4 5 Cm 

HU&tf< 
(Sv/h/Bq/cm3) 

0.0 
0.0 
0.0 
2. 593E-07 
0.0 
4.128E-08 
0.0 
0.0 
3. 668E-07 
0.0 
0.0 
0.0 
0.0 
4.326E-17 
8. 781E-24 
5. 840E-23 
2.451E-07 
8. 341E-22 
0.0 
0.0 
6.453E-08 
6. 833E-09 
3. 428E-11 
2.475E-07 
9.023E-08*1 

1.555E-20 
1.474E-07-
1.671E-07 
2.583E-09 
1.304E-09 
1.323E-07 
1.237E-38 
1.480E-38 
1.281E-11 
2.331E-08 
5.530E-12 
6. 204E-12 
2. 064E-09 
1.867E-12 
3.319E-12 
1.853E-12 
1.966E-12 
1.989E-09 
6. 241E-09 
3. 660E-09 

in 
Y 

W 
W 
D 
W 
W 
Y 
W 
W 
W 
D 
W 
Y* 
Y 
Y 
Y 
W 
Y 
W 
W 
D 
D 
D 
W 
W 
w 
w 
w Y 
Y* 
D 
Y 
Y 
Y 
Y 
W 
Y 
Y 
Y 
Y 
W 
W 
W 

mAmm 
f i 

1.0 
0.005 
1.0 
0.01 
1.0 
1.0 
0.3 
0.1 
0.05 
0.05 
0.05 
0.8 
0.3 
0.002 
o. or 0.01 
0.01 
0.05 
0.8 
0.005 
0.01 
0.02 
1.0 
1.0 
1.0 
0. 0003 
0.001 
0.001 
0.8 
0.8 
0.01 
0.01* 
0.01 
0.002 
0.002 
0.002 
0.002 
0.001 
0.0000) 
0.00001 
0.00001 
0. 0000 
0.001 
0.001 
0.001 

&#&&(Sv/Bq) 

1.7E-11 
9.4E-08 
5.7E-10 
1.7E-08 
5.6E-09 
2.9E-10 
3. 6E-10 
3.3E-10 
4.2E-08 
1.9E-10 
5.1E-10 
2. 5E-09 
6. 3E-08 
2. 3E-08 
3. 9E-09 
7. 8E-09 
9. 1E-08 
3. 1E-10 
2.0E-09 
3. 6E-09 
2.6E-09 
2.0E-08 
5. 0E-08 
1.3E-09 
8. 8E-09 
7. 7E-09 
5.9E-08 
7. OE-08 
8. 2E-10 
8. 9E-09 
6. 3E-09 
9.OE-08 
5. 7E-11 
3. 8E-05 
3. 3E 05 
3. 6E-05 
3.3E-05 
1.3E-04 
7. 7E-05 
8. 2E-05 
8. 2E-05 

[ 7.8E-05 
1.2E-04 
1.2E-04 
1.3E-04 

mumm 
f I 

1.0 
0.005 
1.0 
0.01 
1.0 
1.0 
0.3 
0.1 
0.3 
0.05 
0.05 
0.8 
0.3 
0.002 
0- 01* 
0.01 
0.01 
0.8 
0.8 
0.005 
0.01 
0.02 
1.0 
1.0 
1.0 
0. 0003 
0.001 
0.001 
0.8 
0.8 
0.01 
0.01* 
0.01 
0.002 
0.002 
0.002 
0.002 
0.001 
0.0000] 
0.0000] 
0.0000] 
0-0000] 
0.001 
0.001 
0.001 

&#&&(Sv/Bq) 

1.7E-11 
1.1E-09 
5.7E-10 
3. 6E-09 
8.2E-10 
3. 1E-10 
3.3E-10 
1.6E-10 
7.0E-09 
5.4E-11 
1.5E-10 
2. 4E-09 
3. 8E-08 
4.5E-10 
4.7E-11 
1.2E-10 
1.4E-09 
3. 6E-10 
3.6E-10 
3. 8E-11 
7.0E-10 
5. 0E-09 
7.5E-08 
1.9E-09 
1.4E-08 
9.3E-11 
1.7E-09 
2. 5E-09 
7.0E-10 
8.6E-10 
1.4E-09 
4.2E-10 
2. 9E-11 
6.8E-09 
6. 8E-09 
6. 5E-09 
6. 2E-09 
1.1E-06 
1.4E-08 
1.4E-08 

[ 1.4E-08 
1.4E-08 
1- 0E 06 
1.0E-06 
1.0E-06 

& 1. 1 3 7 mB a © ^ i * # o 
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Table A. 2. 3 &Mff i f f i% ( ft kg) 

7CH 

H 
B e 

s, 
C 1 
K 
C a 
F e 
C o 
N i 
S e 
S r 
Z r 
N b 
M o 
T c 
P d 
S b 
S n 
I 
C s 
S m 
E u 
R e 
I r 
P t 
U 
Np 
P u 
A m 
C m 

& TK £ ® 
& m 
l.OOE + 00 
2.OOE+00 
4.60E+03 
l.OOE + 01 
5-OOE+01 
1.OOE+03 
4.OOE+01 
l.OOE + 02 
3.OOE+02 
l.OOE + 02 
1.57E + 02 
6.OOE+01 
3.33E+00 
3.OOE+02 
l.OOE + 01 
2.OOE+01 
1.00E+01 
l.OOE + 00 
3.OOE+03 
4.OOE+01 
2. OOE + 03 
2.50E+01 
2.50E+01 
1.19E+02 
l.OOE + 01 
l.OOE + 02 
l.OOE + 01 
l.OOE + 01 
4. OOE+00 
3.OOE+01 
2.50E+01 

mntmm® 
l.OOE + 00 
l.OOE+01 
9. 10E+03 
6. 25E+01 
l.OOE+02 
8.33E+02 
3. 33E + 02 
3.20E+03 
1. OOE+04 
l.OOE + 02 
1.67E+02 
3.OOE+02 
6. 67E+00 
l.OOE+02 
1. 00E + 01 
5. OOE+00 
3. OOE + 02 
l.OOE + 01 
1. OOE + 03 
4.OOE+02 
1. OOE + 03 
1. OOE+03 
1. OOE+03 
5. 95E+01 
3. OOE+02 
3.OOE+02 
l.OOE+02 
4. OOE+02 
l.OOE+02 
1. OOE+03 
1.OOE+03 

m m 
9. 01E-01 
2. OOE + 01 
4. 55E + 03 
4. 17E + 02 
5.OOE+01 
6. 57E + 02 
1.33E + 02 
1. OOE+03 
2. OOE + 02 
5. OOE + 01 
1. OOE + 03 
5.OOE+02 
1.OOE+03 
8. OOE + 02 
1.OOE+03 
4.OOE+01 
2. OOE+02 
1.50E + 03 
l.OOE + 02 
4.OOE+01 
8. OOE + 01 
5. OOE+03 
5. OOE + 03 
2. 38E+02 
2. OOE+02 
2. OOE+02 
1.OOE+03 
1.OOE+03 
3.50E+02 
5.OOE+03 
5.OOE+03 

m&£.® 
ft m 
l.OOE + 00 
2. OOE + 02 
1.79E + 03 
l.OOE+01 
1.27E 02 
1.05E + 01 
5. 00E-01 
3.OOE+03 
l.OOE + 02 
l.OOE+02 
4.OOE+03 
l.OOE + 00 
2.OOE+02 
3. OOE+04 
l.OOE + 01 
l.OOE + 01 
l.OOE + 01 
4.OOE+01 
3. OOE+03 
l.OOE + 01 
3. OOE+01 
2. 50E+01 
2. 50E+01 
4.76E+00 
l.OOE+01 
l.OOE+02 
l.OOE+01 
l.OOE+01 
3. 50E+01 
2.50E+01 
2.50E+01 

nmmm® m m 
l.OOE+00 
2. OOE+02 
1.43E + 03 
6. OOE + 01 
1.90E 02 
6- 58E-00 
1. 25E-01 
2- 00E-04 
1.00E-03 
2. 50E + 02 
1.00E-03 
6. 00E-00 
2- 00E-01 
l.OOE + 02 
1.00E-01 
5. 00E-01 
2. 00E-03 
5- 00E-00 
1.00E-03 
5.00E-01 
2. 0OE-01 
1.OOE+03 
1.00ET03 
5.95E+01 
2. OOE + 03 
2. 00E-03 
l.OOE + 01 
l.OOE + 01 
l.OOE + 02 
1. OOE + 03 
1.OOE+03 

l.OOE + 00 
1.OOE+03 
1.79E+03 
6. OOE + 02 
7.59E-02 
2. 63E+01 
5.OOE+00 
5.OOE+04 
1.OOE+03 
2.50E+02 
1.OOE+03 
l.OOE + 01 
2. OOE + 03 
2. OOE + 03 
1 OOE+01 
4.OOE+03 
2. OOE+03 
1.45E + 03 
1.00ET02 
4.OOE+03 
2. OOE + 01 
5. OOE+03 
5.OOE+03 
2. 38E+02 
2. OOE+03 
2. 00ET03 
6. 87E + 01 
6. OOE + 00 
3. 50E + 02 
5. 00E-03 
5. 00E-03 
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Table A. 2. 4 I g l t l ^ O ^ i ^ l T l l i K 

7 C ^ 

H 
B e 
C 
A 1 
C 1 
K 
C a 
F e 
C o 
N i 
S e 
S r 
Z r 
N b 
M o 
T c 
P d 
S b 
S n 
I 
C s 
S in 
E u 
R e 
I r 
P t 
U 
N p 
P u 
A m 
C m 

±*-*c£ 
(g-dry/g) 
5. OE+00 
4. 7E-04 
l.OE-03 
2.5E-03' 
9.OE-01' 
2.OE-01* 
4. OE-02 
3. OE-03 
4. OE-01 
4.OE-02 
1.3E+00 
2. OE+00 
2. OE-02 
4.OE-02 
1.2E-01 
2. OE-01 
5. OE+00 
4.OE-02 
2. 5E-03 
9. OE-01 
1. OE-01 
4.OE-02 
4.OE-02 
2.OE-01' 
1.3E+01' 
5.OE+00* 
1.OE-02 
1. OE-01 
l.OE-03 
4.OE-03 
4.OE-03 

fi*4-»IP 
(kg-d/kg) 
1. OE-02 
2. OE-02 
2. OE-02 
9. 9E-04* 
2. 8E+00* 
6. 1E+00* 
4.4E-01 
1. 3E+00 
1.OE-01 
1. OE-01 
9.3E+00 
1. 2E-02 
1.2E-03 
3. OE-03 
1.4E-03 
1.9E+00 
4. OE-03 
7. OE-02 
9. 9E-04 
2. 8E+00 
4.9E-01 
7. OE-03 
7.OE-03 
1.9E+00* 
l.OE-or 
1. OE-01* 
9. 9E-01 
2. OE-03 
7. 6E-03 
8. 5E-03 
2.OE-03 

m-*n 
(kg-d/ft ) 
1. OE-02 
9. 1E-07 
2. OE-02 
1.2E-03* 
2. OE-02* 
4. OE-02* 
1. 1E-02 
3. OE-04 
2. OE-03 
1. OE-02 
4.OE-03 
1. OE-03 
3. OE-05 
2. OE-02 
6. 8E-03 
l.OE-02 
5. OE-03 
2. OE-05 
1.2E-03 
l.OE-02 
8. OE-03 
2. OE-05 
2. OE-05 
l.OE-02* 
l.OE-02* 
l.OE-02* 
6. OE-04 
5. OE-06 
1.0E-07 
4. OE-07 
2. OE-05 

mn-*® 
(kg-d/kg) 
l.OE-02 
8. OE-04 
2. OE-02 
9.9E-04* 
2. OE-02* 
2.OE-01* 
1.6E-03 
3.OE-02 
3.OE-02 
5. OE-03 
1. OE+00 
6. OE-04 
2.OE-02 
3.OE-01 
8.OE-03 
l.OE-02 
l.OE-03 
l.OE-03 
9. 9E-04 
l.OE-02 
2.OE-02 
2.OE-03 
2.OE-03 
1.OE-02* 
3.OE-02* 
l.OE-03* 
3.OE-02 
l.OE-03 
l.OE-05 
2.OE-05 
2.OE-05 

«S-B« 
(kg-d/kg) 
l.OE-02 
l.OE-02 
2. OE-02 
9.9E-04* 
9.OE-02* 
2. OE-01* 
3. 3E-03 
2. 6E-02 
1.7E-01 
5. OE-03 
3. 2E-01 
3. 9E-02 
l.OE-03 
l.OE-03 
2. OE-02 
9. 9E-04 
5. OE-03 
7. OE-03 
9. 9E-04 
3. 3E-03 
2.5E-01 
5. OE-03 
5. OE-03 
3.6E-03* 
1.7E-01* 
5. OE-03* 
4. OE-02 
l.OE-02 
l.OE-02 
l.OE-02 
l.OE-02 

mft-mte 
(kg-d/kg) 
l.OE-02 
4.OE-01 
2.OE-02 
9.9E-04* 
4.OE-03* 
2.OE+00* 
3. 3E-03 
1.5E+00 
l.OE-03 
l.OE-03 
8.5E+00 
3.5E-02 
l.OE-04 
2. OE-03 
5. OE-02 
6.3E-02 
3. OE-04 
6. OE-03 
9.9E-04 
4.OE-03 
4.4E+00 
4.OE-03 
4.OE-03 
6.3E-02* 
1.OE-03* 
l.OE-03* 
1.2E+00 
4.OE-03 
1.6E-04 
1.8E-04 
4.OE-03 

±m-mv$ 
(g-dry/g) 

5. OE+00 
4.7E-04 
l.OE-03 
2. 5E-03* 
7. 6E 01* 
1. OE-01* 
4.OE-02 
7. OE-04 
3. OE-02 
2. OE-02 
1. OE-00 
3.OE-01 
5. OE-03 
l.OE-02 
1.OE-01 
5. OE + 00 
5. OE+00 
l.OE-02 
2.5E-03 
2. OE-02 
3. OE-02 
2. OE-03 
2. OE-03 
5. OE + 00* 
1.3E+01* 
5. OE + 00* 
2. OE-03 
4. OE 02 
5. OE-04 
l.OE-03 
l.OE-03 

- 1 6 1 -



JAERI-Tech 97-054 

Table A. 2. 5 ftSgft^OflSJfcilSKlig^-S^ * - 9 

ft fp ® 

114.0 (kg/y) 
27.5 (kg/y) 
53.0 (kg/y) 
53.7 (kg/y) 

M7kM® 

& 8 
JlSi 

9.6 (kg/y) 
1.2 (kg/y) 
1.9 (kg/y) 

3 £ ft 

Sift 

9-33 (kg y) 
11.8 (kg/y) 
8-81 (kg, y) 

14.6 (kg/y) 
61.0 (a. y) 

#c7_kg£% 

its 

tfc f̂7jC 

0.6 (kg/y) 
0.4 (kg 'y) 

760 ( ft y) 
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itm B. *n+(D£&fcfciz£z>&mtkmz-D^T 

2*T(2Table 2. 1. IKJF Ltz7'? y*r v h ^ ^ t ' J t C L / c A m ^ M r t\zl%-

mx.\*. S S T R O f l^©«l^*tfC-g-^tl-5186W(fB^?L?JtTW(j:F e©l/150. Cr 
© l / ^ g g ^ t t l * )©*£■-?#*. Set . Fig.B. 1. l l = ^ f i ^ l c e S f c i ^ T S O + tt^ 

(Dominant)^I^t4©JgtN192 I r fcJ:c>"S3P t ^ U ^ n i C t ^ H , 

W©£|££ j££F I S P A C T - 3 / E AF-3KJ:oTfH*Lrt:*£m*Fig.B. 1. 2K 
/7to + 14^­7;l/ i> 
-5 d bfrtifr&o 

1 8 6 W (15.45b. 1.72615E+22/kg-FW) 

1 8 7 W — 1 8 7 R e (9.764b) 
1 

1 8 8 R e — l 8 8 0 s (2.097b) 
1 

1 8 9 0 s (25.59b) 
1 

1 9 0 O s (0.8581b. 0.4252b) 
1 

1 9 1 m O s 
1 9 1 0 s - 1 9 1 I r (68.72b. 36.07b) 

1 
1 9 2m r 

1 9 2 I r - 1 9 2 P t (4.529b) 
1 

1 9 3 p ^ 

Fig.B. 1.1 1 8 6 W © £ | § : £ ] £ 
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,25 
10 

£ 1022 

I 1019 

c 

l i o 1 6 
en 
C 

l i o 1 3 

■­> 

c 
o 

10 

^ 1 4 ^ 7 -5 v ? X : l.OMW/m2 

10 1 U -

10' 

i i i i i i | i i i i i i r i | T i i i i i i i | 

- 1 8 6 W 

- !87R e ^_____ " , - - ' - " " ^X^-

' ' ' ' ' - ' ' x ^ ' ' ' 
_ 1 8 8 0 , s - - " ' " .- ^ - ' ' ' ^ V ' ' 

, - ' ' ■ ' ^ ' ' - ^ / ' ' 

' 1890s. •' .- ' ' S / / 
, ' / / 

'' / / / 
/ / 

- 190O's / / / 
s y' / '' 

y / / / 
191 V'x / / 
/ \yiA / 

/ / / ' l93p t 
/ / / 

_ / / t' 
/ / t' 

* Si I I I I 1 L. 1 IX 1 1 — 1 I ' l l 1 J 1 1 — 1 1 1 1 1 

10"1 10° 
Irradiation Time (years) 

101 

Fig.B.1.2 1 8 6 W © ^ ® S J £ K J : 6 M f i 0 ^ t : 
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C7V 
V/A 
A/V 
V s 
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Wb/A 

cd sr 
lm/m 2 

s ' 
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J / k g 

£ ft 
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'J , h JU 

I f t A h 

nd ^ 
mm h, d 

1 L 
t 
eV 

leV=l 60218x10 " J 
1 u=l 66054x10 "kg 

£ 4 S l i f t l c f i ^ t f t l c 

« ft 
t y 9 7. Y a -

i s 

IS 

■h 

* ^ 'J 
v- y Y >r 
7 

U 

- /. 
y 
lis 

IV 

-
y 
Y 
A 

ie ^ 
A 
b 

ba r 
Gal 
Ci 
R 

rad 
r em 

1 A=0 1 nm=10 "m 
1 b=100fm2=10 2,m2 

1 bar-0 lMPa=10 sPa 
1 Gal=lcm/s ' -10 2m/s2 

1 C I = 3 7xl0'°Bq 

1 R=2 58x10 'C/kg 
1 rad = lcGy-10 2Gy 
1 rem=lcSv-10 2Sv 
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D 
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h 

„d *t 
E 
P 
T 
G 
M 
k 
h 
da 

d 
c 
m 
ti 

n 

P 
f 
a 

(it) 
i xi 5 (i rraptgttirj * 5 is. afp 

* l * f e j 1985^fiJnlcJ;4„ t Kl, 1 eV 
i i W 1 ufflffllJCODATAffll986JfftS 

2 * 4 I C ( i ^ E / y h, T- /U, ^ 7 9 

crur is LA.„ 
3 b a r l j , J ISTI i«6*©H ft*%.*>t*! 

^ IC |« l5X2f f lAx3 'J - I C » t g ? n T l > 
5 . 

4 ECRflffia¥£f8<£Tlibar barnfcj; 
t> rifnllfflfPtiJ mmHg?r | j2 f f l*x3 'J 
- I c A l l T l ' i o 

» * £ 

?] N( = 10 sdyn) 

1 

9 80665 

4 44822 

kgf 

0 101972 

1 

0 453592 

lbf 

0 224809 

2 20462 

1 

tt If 1 Pa s(Ns/m2)=10P(-f T X ) ( g / ( c m s ) ) 

ftttS lmVs=10'St(x I - - ? x ) ( c m ' / s ) 

E 

^7 

MPa( = 10bar ) 

1 

0 0980665 

0 101325 

1 33322 x10 ' 

6 89476 x 10 ] 

kgf/cm2 

10 1972 

1 

1 03323 

1 3S951 x10 J 

7 03070x10 ! 

a t m 

9 86923 

0 967841 

1 

1 31579 x 10 3 

6 80460 x 10 2 

m m H g ( T o r r ) 

750062x10 3 

735 559 

760 

1 

51 7149 

lbf / in ! (psO 

145 038 

14 2233 

14 6959 

1 93368 x 10 ' 

1 

x 

IV 

* 
1 

tt 
• 

1 

J ( = 1 0 ' e r g ) 

1 

9 80665 

36 x10 s 

4 18605 

1055 06 

1 35582 

1 60218x 10 " 

kgf-m 

0101972 

1 

3 67098 x 1 0 s 

0 426858 

107 586 

0 138255 

1 63377 x 10 !° 

k W - h 

277778 x 10 ' 

2 72407 x 10 6 

1 

1 16279x10 6 

2 93072x10 ' 

376616x10 ' 

4 45050x10 " 

cal(It»i4) 
0 238889 

2 34270 

859999 x 1 0 s 

1 

252 042 

0 323890 

3 82743x10 " 

Btu 

947813x10 * 

9 29487 x 10 5 

3412 13 

3 96759 x10 " 

1 

1 28506 x 10 J 

151857x10 2 ! 

ft • lbf 

0 737562 

7 23301 

2 65522 x 10s 

3 08747 

778 172 

1 

1 18171 xlO " 

eV 

624150x 1 0 " 

6 12082x 10" 

2 2 4 6 9 4 x 1 0 " 

2 6 1 2 7 2 x 1 0 " 

658515x 102' 

8 46233x10 ' 

1 

leal = 4 18605J(„ t» i i ) 

= 4 184 J ( t t f t -^) 

= 4 1855 J (15 °C) 

= 4 1868J(Hf?ISa*) 

= 75 kgf m/s 

= 735 499 W 

ft 
*t 

m 

Bq 

37 

1 

x 1010 

Ci 

2 70270 x 

1 

10 , i 

i» 
12 

Gy 

001 

rad 

100 

1 

C/kg 

2 5 8 x 1 0 

3876 

1 

a 
"i 
■ 

Sv 
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0 01 

rem 

100 

1 

(86*P12fl 26HJSff) 
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