BRIAEOY A T VR« TERA Y b

Science Assessment of Fusion Power Plant

1990

ZEHERZREHE#R VS —

KHOF



BEIR  ooeee e nnte e et e et et et et s e e e b s e e e 1
1. B — EAREOHFA IR « TRRA DR srecreatteattttie it 3
BRI c v vttt eee et ae e e e 8
). B BETERA SR ceeereenrnennann e e e 7
I I S S = 7
9— 9. ITALF—HATFEE L TOBBATO T R IF =43P oo 10
D3 BB VR P Y mE T RAFE m o« A UF VYT g e 19
I B B s B T S 14
D 5 HARMATID T A F =TT+ vvoe v e e re et e e e 18
9 6. HiA - BBINA T Y y FIED I RILE =43 ccrererreereenmi i 93
- 2 S R R PR 95
5 R R L T T P 26
T A 3 T T P PP 29
R - P 29
D Q. MR v v er e e e e e e e e e e e e 30
I S N I O 37
3— 4. BE DB T oy FIRDTRAHE v e v v ermeee e 50
3—5. HE<—R « Y RF LA R FBEDBRIT vt 55
6. EAEDEEEDD  +rvrerrerroneenenmnnnotaeettiautat ottt 59
ek T 63
2 0 L 6 4
T = S P 68
4— 1. KHFBETEOIIIEE oo ovre et it e e e 68
A— 0. BBDEEE v vrrvrmrrrrrran ettt e 68
x5t SRRt r L 69
2 PP 70
Appendix A  Energy Intensity for 554 Goods and Services in 1980 -------- 11
Appendix B HEEFOI A NF —HOIHDE [ F—F RmRrvvrrrrrieeimen e 84

Appendix C BEEBEY I 2 — 7D DOEET WET — 4 oot 93



Appendix D
Appendix E
Appendix F

Appendix G

iﬁﬁﬁ?inV—FQEﬁ&‘x .............................................. 95

Eﬁﬁﬁ?iaU—$®y—x'jU¢§A .................................... 100
ﬁﬁ@ﬁc/:‘ np_y@%{ﬁ@] ................................................ 107
HABET Uided, HEEA UAD LA DHIERR SIS DN T e v e 113



£S5

. ROZOORLADLICF EDL D TH B,

T.Nacar and Y.Suimazu (1984) Science Assessment of Fusion Power Plant.
Journal of Earth Sciences, Nagoya Univ., Vol.32, 1-48.
T.Nacar (1986) Science Assessment of Fusion Power Plant I - Risk

Assessment. Journal of Earth Sciences, Nagoya Univ., Vol.34, 23-85.

BMEHRR. BEOCERFORME TZORES XUBRIIBICHMEAMLL T Y., HERRTOF 2 v 7
(TERA V) BBEELIESTOD, TRNRERITIE S0, HBOF S 1 7OMEHRABEEYS 5 BSICE
OERGOIERET 5 I EHMET, Tl FROZ ZNF ~RO—2LHEMIONTVEOTHLENG, K
BEH [ BFENCERARN ? | OF = v 7 ICMAT [HENIKRIFANSNEN? | DAL ODF = v 7 18
ERahzd, BETONTO 2EEARMAFORSRINL, BECHRERE L. 79 F 4 v« 7R2ERR,
TERDOREY I ab—Ya YE LTOERERERON, BEFLLTRHANShADICIE, WRMRED
—RBEUTESIL S —D [HEMIKRIANONEN? ] OF = v 7R FIMABLBERHD, £LT, €D
RERFIRHEOROBEICRMENENETH B, LiedtsT BEALLABSEREOHICbUui 1L tind
NI TINATEBTERODTERA VL « YRAFANDETHEEEZS, TNEYA T VX TRRA Y
PEBER, 44T VR TRRA Y IBBEHROETICALE T, WEER - BETLXA Y QYRS -
TeRAVEF, QBETERA Vb, @ite - BET€R 2 ¥ OWUOOBRBICHT O AN, KFETIICh
FTIRER SN EEFOBSTEPEHRICER - BET ¥R AV FEYRT « TERA VP ETST
BR-BETEZ 2 YT, TANVF-RHOFELANC, BHEFOT ANF —EFBRE LTOEY

MO BRBOAF AR ATE Ui, RMIIROL T8,

1) D-THTIR. HH1000MW, /0BG F YD Y FU L5HRT A1, ) F 9 LRREBNEET
BOPETHEZOREIEELRETH AN, TRANF—IIDOATH, 1 FVLDTANF — A V7Y
UF 4 —RIBOMRHTEAT—HAZ (. T, *Li MO ETT 5 BT E SIK~SHAE (A
B, VF U LOBBREMATFRUDNEEND, THIVF—HRAEBST XS LML, A%
ROVETHLH. TOBE. BHEF~OKELZE/UILFNUTILSITN,

2) D-=THF~DRALANF ~DW., BBFALUADTIIPRMNL 2~5 4 %5 hD. /o, REUALADT
REFAN= YRF LML 1%EEDD, D-TEMEFOALF L1 6. 2~26. S&Lid7edt
Fy A TORNE DT ANF—LEOERBED SN 5T, Tl D-THOT A ¥~ LA RFOx
ANF-ILERRBEE/REehL0DAREL, LD T 2R3 0F - o5 5 EBMEF IIRAZIF L

-1



BFAETH S, Wb, D-DFDO 2 4¥F-Lhid5. 9~6. 2&1857,

3) Li%BE LAY FU % Y F o alHE LTHERT 2881010, BBEICE > TRAL ALY —F X
CZRNF R ECELL. BRAKET S ) F U LRBOHICETE9 5 v EU L REE R T,
CORTIRY F U LRI ERE RO,

4) B@& - BARNTY » FRETH, BHEBBEFL LTABaICR o an+F -1z 9. 3~27. 1
I8y, BOEE. MEEEOONTREFICTANTENKRE VD, M T Yy FREIRHRF S EHAEDYE
TEABBEITE, = aF-Lid3 4. 2~41. 3L, EFNEINCELZ L0 bIERICHERICS
%,

JR7 + THRAVEPTIE, F)F o L08HEMEHE ERBEF 75 » F RICHEET 2 B pRET
DMEHEEEMOBLERL L., Fio, EEML LJUERROFIARICEIZTRELTE Lz, X5IC, Ml
IRHFEERO . REEETADI DOV L 2 b— Y 5 YRS, BREETOLS 25,

1) BBA&FTRET ABBHGHEOSIE L. BARFL S OBAEAME L D LN OH YL~V
NBEFOBHEITEET 5. RET2ERHAEORIIT 5 V7 » FEHORIRISGRIRET 570, Tl
=2 LEE&D LD BRBEHREHMBOERNEE 0 5,

2) BREFORILIEE I - TRET 2FRED) S ORSHREEMORIT, D-THTIIER, FEEHI. ¥
PHEFORFFENBBO GORERON 2 045L 785, K7ZL. BBEGMEEU v~ FAMICHEY 5
PHOZ  XBERBEAIETS 5, /2. D-DIFETIID - TFEOHEOW 2 EOMSHERENNRET 5,

3) AOARCHT AELENSIE TV FULPRDEETHAH, FHHD MY F v ARECEE LGS,
D—THTIEBRERIEE Y5 v P HHERICEY 2 1-DICITEBERE 2 kmX 2 kmiCT 34 ENH 5, 1L
WERIOR LObAETIE. COBRBOREHET S SIIEANMEL LS, £/, D—DFETIIFERE
R EAOMELEDTHRBERI 1 kmX | kmpEELS,

4) N TY o FIETIR, BHOBERMET 7 F /1 FIZX ABEENKERI T, BAHEL ~v & &I
HNEFLERESZVIIENID D AE, 75 vy FOBRICEAL T, BRBHHPOZ2MEN S, Y
U LEBEWRE L. 75y R TORARBUSEIIEI LI RENEE L, UL, P Y22 BYRE
TBT5 oy P TLEEBIEERT 7 F /7 4 FOEKICKT 5 BHPEMHIA L, MR EYEEOREL
HU 5SS 5,

5) HEi~—2R « Y257 LEAVCTHMEF v X 7 AOBHMOREEYEBITT 57200 $ a L —5 Zil{E
Ut BAT & 2 7 OB EFIRT 2 1o DILERRZ2MEA AR LT L THMTRN T 7o —

FRIERTH B



1. Fs — EAXABBZEOHYAITI VR -7Z7ERAV

TeZXAvbF (assessment) &id, $EFEEERMLAED R SENETHSHEHEANOKEL
HENCTFH - FEBEL T, €OFEEERT 2H0L D0 OHBRNCT 5 2 & %05, P, HERP I g
EZTHHGIC. ARG, KEIEH. B8 BE. BREBRLY, HHEORMICL - THhO6INETHA
IRBEAOKFCHIICTR - FFBL. ZORRILNERIN G, CERETEXA Y (environme
ntal assessment) &S HFLOKFOFACEBLTUTOOLON TR TR 2 Y F (tec
hnology assessment) Thb, TXAVFIKENICcheck & reviewdi
EAFHL, HEREELAOB=ZEDNEN S [AHPRENTHE I LB ? ] DF 29 2 B4+ 20
HEOFHE) Z1TIELEBVA5,

BASTEIL, ERLRFLEDETIIS 55, ERIFORRE T2 ORELS XUBRIIBIICHEYEALLTE
0. HEBRETOF = v 7 BBELIE ST 5B, PIZE, BOREICH- T, BET X4 7 P AREEN
5@@%%ofwéoik\?ﬁﬂﬁ%wﬂétb\&&®ﬁ&4fwm%%%%ﬁﬁééﬁéﬁg%mﬁﬁm
MERETEEHBELILD, E5IT, RO I NF —FO—D& LTHERN T ONTHEDTH L0 M
BEFEN [HAFNCEB TN ?] (technical feasibility) ®F=v il Tl
SR FANONAEN? ] (social acceptability) OREANSDF =y 2DERXN
%,

B, WCOLDEALAHHR, 4 I OO THEEFOBIZHNMTOO TV 50 BMESHAEDETD
PSR ER | — 1 OXSINBER T2 2 &IKT 3, 9. 75 XY, MRHCE 3 Wbw 2 YRESET
IKEOT TREEICHEN? ) 2F 2 v 7 LTHEY R 7 LOBBERD B (¥ F VA BRE) o RIC. FLRICE
SIOT [HHENICAREDN ? | OF = v 7 %17 > THEHA <V b ) —dtob 22 EICTRRIBE RO E & 5
(AR = b ) —BE) . £ LT, BEOBAIR. K1 - LIORT XD IC, FiERet, FHet o Tl
IKE 5, UL, BETOOTOAMSHRHI, ERLHRE LcbD TR, L LA, BIEOHAERE L.
INFARN RREBRTBIDODREY L alb—rva Y& LTOEERERED, BEFE LTRIIANGH
Bfedicid, iEEHE (R & D) O—RBELTELIKHHI—D THENIKRIANCOENT? ] DF =z v 7
EMABBENRDD ., €L T, ZORRIIMEHBEORDBMICI SN A ETH B, KK, TR AV
FREIEBRWARET 2700, BBAHEE L H—ELET AEZEMTHINETH S0 FEOHEFOBEE
HoL S IHEHEOREMES . T, L OREBROBEIFL LN T 5 - LICESEE CHEICIE. 3l
HEEAENHEO—BELTT R4 v PEEHL. ZORKREEDORO BRI X4 T <R

ThHb, WA, FEHBEOBICbu il t i nINABTCINETBTALDOTERAA VY« YATF LD

-3



BCHBEEL D, SiUL. EAMLLAREHEDRIZb Ui | t i n XNABTZREEADT 4 — F iy 7
A2HAGE LUOBERREOAEAENT A2 DO TH B, S NAEFAI T VR FERX2VF (sSscience as
sessment) SIFER (B2, 1980, 1981, 1983HBXU1986) - AMEOFHI. v1x

VAR TRV MOFFEABERTLEIEED S,

) Database
(Plasma Physics, Material )

Physical design

scientifically feasible 7

Scenario stage

Finding
Critical Path
7N

technically feasible ?

Material inventory
stage

Conceptual Design \L

Practical Design

v

Detailed Design

N2

Construction

socially acceptable ?

H1—-1. BREWERICE ) BEFRET OB

R RIIES ML B E R ON, HLEAEIIARIC BRBECHLBIEIL L, DHYEEHORY
KRS o Y4 T VR - THRA Y MIROEOD S A FICAFEh 3B,
(1) B8R -BE7€xAF (resource—economy assessment:REA)
TANF—HIEFERE L TORKY., MORBROAF M
@ V=2 +.F7€R*vF (risk assessment :RA)

B, BkrOMEnZeht



3 BE7+X2~F (environmental assessment:EA)
BE~OLL. BEH
@) #H& EET7ERAVEF (socio—political assessment:SPA)
#E~0OFEE (2 0¥F —BERICB W ANEMT. HRERBEOER)
HEOEITIH > TW~QDIICEEELED D BIC@RI~CDOREFMETH S, )~WDTEX A ¥ +OD
WELHEEERER 1 — 2 15RY,

Securng R E A Energy

7~ ot Li ratio
L% ‘?/ i N /' \
/ \
/ #Dependence Extraction Energy Scale
/ on immrts /’ trom seawater requared &WQSCQ merit
’, L/und hot spring pmcessmg
] ! By -product 1,
Ln‘o cycl
,’ "\ Energy for Construr.hc)n yele
’; National 4 extraction ot plant Operation Scate
{ security \\\ Maintenance
I : Se . Replacement Plant
: Disorder Energy of \ i efficiency
on market an )
“ oil and fission } availability
1 . A Frequency
1 S P A - of replocment
l National - RA’ Erergy for 4
Ve . i start-up
| Gcceptance / T leak Accident T TTYT ]
\ / during T release el >,
x AN ot R 2. O
netic ound
\ wast
\ )-hrc‘iispcth t\ _energy release 1‘ o strength ':
A 4
\\ Soft path \\ ..E-v - Isolation from Coolant Site j
rvironmentat habitation 4
\\ Local L/k poliution \ - ‘ / ,f
N acceptance ‘ al SR Climatic ————>3 Site s
N S “<_ condition __— restriction , ,”
~ F
\‘\\_,// I E A ,..»-"**
Bk T PP L
B1-2. MEEFEOTEAA Y
AR TIE,

BIEBR-BETeRA VL

B=HE: YR - TERAVE
5175, BoETIE, RESNTOIBMEFOBARIEHRIC, T3 AF —HROFEEAO THRAEFDOT
FANF —BHAFRE LTOEMEHET 5, FEEEE LT A 0F b (SEBEFN S OMA T F v+ —
+REFORE - EEOHHOANIFANF ) 2V S, i, BHACEEIIHNTHE ) FV4 (L)
KB L CZDAFHEHARIT 5, KIS, BZE TR, BENEREER OSSR (F)Fo 4 (T) | FEK

-5



GHEEIS L) IKBEL T, BREHF 7 7 v F RICEET 2 YR RE T 5 B REMORE B ER L.
Fhe, ED JCHEEHEHO, BICAUARICRIITESCHE L T, FINRHEHONCT 5, $/. MBT
FNFRICL EMET R T L ORBENR L ORIT2HS 5,

CB—RBE30H)

BHES (1980) BEMAEDSCIENCE ASSESSMENT. [EBA&FREEFMmICEd L0
RIB-EOyyRIVLREE 51-61.

BAEE (198 1) BRMAOER - BE - &7 7 v ~OF#HR. [HEMAFT & FmcBEd 5915
BB R LHER 3944,

BEFEE (1983) HBAFT €2/ v FOWE. A AF-RBIR (BMe) HRRRREQTHRE 7
6-7T1.

BAMEEE (1986) BBM&HESYSTEM ASSESSMENT MANUAL. ixuF-—45li
(e BREFEOTeX A v T 2HEl, 232pp.



2. BR -BE7EX A b
2—1. ITRILE—DFOFR

—C. HEREEHICEY 2 2 NF—ORNATET S &% ANF S LU, RFic. Hie ORi
REETAIONETAHEE - MO ANF—L2ERLTEIL%E) (EPRIL 1978) o 2324¥-5H
WOFEIE, BE. X, REV 274 RICRFHREN) LEOFFIUCASINTO S, TAVF 53T
BRI SAERB I ANF— A vFvyFs— (energy intensity ;RTFEI) T, chit
HEMGOENE MBI LRIEH FEETIOCLELEE - MO A vF - BERDY, i ONRD
E 1 2HBTAFHICREAMICT 250, £hZh 7o 200, XU\ EEAES T LHIR T 5,

7€ ZMTIREROE S ICLTITY. 7. HFEL TV AHROLEERELEVHL. EhEfhodiTE
ORYFEDOBATBY D ITIRA SN AFHRISERD 5, RIZ. 205 DFMEI—D—DIT DV THEE - BEOHRA
IAAF—ERKD, E5IC, CHOXRBLEDHBR I EICE > TEHEEH LT A BB OHRA Y ) DRA L v
—. T18bb, E 14k 3, BRI, FERRIIt r e e BTN O n e tGEROILD, —DO%
SBOE [ 25k 31213 EORIPHBIRERR 0 R4 LB B B0t EREICIE LORERBR 7 » 7T Boh 5,
FRUICHESBELTET S L RE LY, 7o ARERMEHNEET 0 BROICEDL S KMRICH
BRATESH, B, BHREMHOE | 2B T2 BGICEETH 5,

Bullard and Herendeen (1975) iKk-> THRENEEEHSFTOFHRII, E |
KR HDICELEREATAT 2, 2T, NEBFINSKRAIBRE Y R 7 LE2E24, €hZOOMPITIE |
ORF UMEELIZNSDET 3, HAHMA EEIX1E) I BRIt on/me i of R /ciiem
%Tij . i BPIOREEREX:. | BPIORKBEELY . | BPIAOMIMBREV,; &35 &, EXEWMORDEI
213X 2 — NITRT XD BEFFRERICRbEN S, K2 - 106,

N
Xj = ), Ty + V, (2-1)

i=1

LB, EEHEMTOBRANIRES LT, 58P0 BRI NI MRICBRILINS T3 0F -3 E£OR
FINOBAMNCSEN S T 504 — & £ OMFINBEN SO B LIz 2 v F —DMICHE L 2 EERET 5.
€; % jWPADE I, e 23 j 0'BESNSROB LA KRB BEL DD INF—ET 5L, (2-1) A%
£BPY j ICBEE 3 A ¥ I ERbI RICH X BN,



tputs —> total
. gross
inputs 123 ... N outputs
Iﬁﬂwl
2
. 3 | Intermediate Final Demand
I :
: Demand
(T ) (Y,) (X.)
N
Vatue Added ( Vj ) Xj =JZTij +Y; (outputs)
Xj =ZTjj Vi (inputs)
total gross (X . ) {
outlays J Xj= X (i=))
K2 - 1. EEMEEoERx
N
Eij = Z EiTij + erj (2““2)

L1585, Fe2 UAIMBREICE ENE £ R VF —HERL T 5, KIZ, BRARE e 2RO L S ICEET 5,

aij = —¥x. (2-3)

2 EAVT (2-2) ARTOXSKRbENhS,

N
€;X; = Z €i8ijX; + o;X; (2—-4)
1=1
ERLS 22N
N
€ = 2 €ifi; + @ (2“5)

i=1

TH b, THIEE-T (2-5) REKRBET B &,
e = 'Ac+ e (2-6)
L1535, ST "ARMBARSATIIOERETIITCSH 3, BETHAET &9hid,

—8 —



e = (I - *A)'e (2-7)

B h. —OORE YR T LOEEMORY 5| E0ELHBKICEDLIN TV A, EEEEMICIZ. (2
= 1) X - THBOBMADE | £FMHCHET A ENTES, T, AEORNA L 30 —BEEERS
BaIKsd (2-7) RRBATE, BIindF— A vFveisi— | P BRI ANLE - A VFVoFg
— I REDFHETES, hxxAF— - 4 VF VT4 —RRBHBORMBICEENTOAAR, G, KRV =
BED—RLAFAANF —%FDT, ~REIVZR (BR) OxFxrF— A vFroF s —5BHICELESbE
T [RBoANVF— A VF /o T4~ ARODBERTEROIEEHPEOHITH B, SIS, WAL, R
BOLHIHBRINICAMI A LF —DEHL CGHEINIHN S TH S, COHBL G A0, REICEDS
—ROBIZINF—DFEENEELFK REND S, TORDIC. KNP LUEFHES L 3 AF — 0BT 2
TODRBEHET 5 LiICT 5,

BREFO I A NF -0, bHED 1 9 8 0 FEEXREBZEMANTS 5 4WMDE | #§H T 5, £
DOfeHICi, REBKICEA U ROPTO [ERZ A AF — - A Y F Vv 7 4 — ] 2B ILERD B0, KR T
3. IEBRFWMASEMOE | k. BRNOZCHIET 2EPYOE 1Z#ibs 2 V¥ =% 12 b OIS LI &R
LTS, Ffey WLODDOMATROE [ OF —# ik, REITHEMER (1978) KLi v Mibk
CKim5 (1980) ik PEEHEM ORISR -, REMORVICEL T3, BIEWOE 1idgh
BRETEME UTEELTOSMAIDFHOE [IKH LI E L, Bid. BIEWERISD, chaeEEmE L
THEETLHPINNENDDOTH 5, BOE [ 2RDZFE. COME0LAHELTUE I D, Tioid, LA
WRADOEFIDE 1 b LICLTHEDE | DEARET 5 &ML 5N5, ITid. $BOE 13, #i#k. 7
=aT7od QO IMFIOFHDOE 1120, 5EEI OIS L EREL. F/o. FMERBOE 111,
B, 6. EH, T i=va TOMOFHREEBED 5 MPIOEHOE 1120, SEBHFLOIELL
EREL., (FHOE LIchit2EA%20. 0~1. (OMITELBE. BA%0. 5& UL &rHEc
LT, BEADEMOE 11d, — 8%~ 9 %DOMTEILT 5, )

VIEDREEZSEICLTL 9 8 0 FOBAOREFBHOE | 25 ET 5, BENMROHINLIFLF—K
Tae&2 -1, o, HEXNAO54HPDE [ #Append i x AIRY, 198 0FEOKkNBXIT
RFHORKBEDLEN S, BHOBI A F —~OWHFEHE504kcal /kwhe& i,



#£2-1. BEAIOSHOMUIcxAnF— (55 48, 198 04)

&8Py EiE A Bafr
N> 7. 00 - 10°% keal/t
& 274. - 10% kecal/10® @
JZb 373 7. 73 8. 33 [10° kcal/t
—RER 5. 71 ~ 10% kecal/t
iR 3. 97 4. 60 10° keal/t
R 4. 10 - 10% kecal/t
TR 9. 40 9. 78 10% kcal/kl
FKIRHI A 273. 4 - 10% kecal/10®° M

2—-2. IRINVF—HBFBHE LTOBMEFOTRILF—5H

BRSO ISR EBILETH 20N ZNOOBRICIVENS COBRIERINTE 0. BEN
BEILOTTEDOLS ICHEPFOBBARET 200D CERIERICEETH S, Ll HMETEDS
EOBRBETIE, 75 X< PEHcld 2008, % /o, BtiMiEicBi L ¢ b AHER RN 25 0 RiEHEDH 5
PEEFARET S & IZB LY, 5T, SOX I URHEREZE LN SBBEF O 2 V¥ - EiTh
I HER S8, £DEIL.

1) BESBRHLSOMEA v Ry P Y =L E | EIKESOTHRRBAFAORALANNF —%RD S

2) HRELNSBLUIBLDIC. HBVIE. E IBRENDIZ, ZOMEPCREANORA LI LF—2K
& {120, 2BIChD ZEENKE N b OPRFEHIFKDS 2 LR~ 5

3) TAAF -t BRAZILF—ICHT AR AL —O) £FHEL, ThF-IEOEFHET 5

4) TAAF—IGCELT, ¥8035 4 =5 (FORME, EEEE. HHOBRISE) OBBELTETV.
Ffo, ORELRF & FICKHEF) O A ¥F —AHrEREERT S

5) LT, LORREHEBROROBMIMRE LS

Z&ETHB,

TANE—PETSHIcM--TC,. Argonne National Laboratory (1980)
kA EHA N2 27EID-T (deuterium—tritium) BBEFOMSEISTARFIRE
%reference design&lTRAK, ZOHEIL, P~ 7 FOMRETERDEATED, S
TARF I REDOHEESHFHTH T 3 VF —H 28 T 2REICHIISARH Y~ v b Y -8B OoNTNS
DOTHD, MBEFDOTINF -, TNFTIKKRETHEMENR. Tsoulfanidis (198
1) . Buende (1981) BERI->TITONT 5,

BRSO 3 ¥ — S ORNAR 2 — 2157 T, BMEFORSHRE & o 4 v F — T OFES BRI



T, STARF [ REOI 3 F—H%(THHEIC. FRIENDERA L 2 VF - BT oD 4 v~
Yy —&, EEEESHBIU T o 2K BE [ 2 LICHET S, LA L. FREERL 20hoH
AL TR, BULRENZ L AT ABRHBFO X A NVF —DIRRE D LI LTRAT A LF -5k
%o
STARFIRETR. FYF v AREHOBRICBILTTFOL S IKZ20BEEZL T3,

Case 1 : a-LiAlO; (FRVF9 L)

Case 2 : a-LiAl0; (°Li 6 0%#%)
T o0B&ITHIEL T, dHFRHEMORBIROEDL S, PHFHEMELTCas e 1 TRRY Y v 204
Case 2 TI3ZrsPhby BEHENG, BITETELSIZ, Case 22 ) FvoRAEMRIcL > TSR
DiTairohb, bbb,

Case2—1:44Tikicksntt

Case2—2:/KB7=nH LB B08E
THd, LOZDDOBEANBESNTORRENE S,

» s
Presentation fConceptual design f
. . . -
of restrictions . Design parametersg

1/0 analysis
PFIFITTXIFFINIIFIIVIIIFFY]

Process analysis 2
| \ PIFIIIIIIIIIIIIIIIIVI TN

[T YVIIFV VIRV

m
3
[[a]
<
[=]
-]
P
[

SRANKNSAR

Operating mode Facilities
Life cycle Reactor, BOP Fuel 110 table
Start-up (Buihding ) {1880)
Plant lifetime
Half-life of i
radionuclide "

Database i Energy

Materials inventory intensit
tabtle tabl Y
Mass, Quality ‘ e

Uncertainty
} n Degreeufpmceﬂirdﬂ
= : Yield
P ! ISpecific materialsh Production
PL process Comparison
I Y A === with
} & other reactors
} Energy lor Energy for Energy for __ | Inputs of
| fwoste I =
| {processing | operation facilities and materials energy
1
| l,: Energy balance
: Energy ratio
U U Sensitivity l Output of
analysts energy

K2 —-2. BEReFO ALF—-RORN



2=3. MEA URV MY =2 NF— A VF VT 4~

STARF I REOFZEER SN AHBOVIHAREHK 2 - 21TRY, Casel&Case 200
hoB&bPCA (Prime Candidate Alloy), Feld22, 304SSEEolsH
NREOERDONT 0 %% &5,

BRESFTERINAMBOE [ £k 215410, BEEEEMTE 7o 2T EAMAEDETIT S,
i, RS EO—REDREOERTIPRNIEESBMTIC L Ok B, 19 8 0 EOBROEZHEEDL 5
BLIEIIZAppendix AIRENTVS, A7 VL, BREESEHLLS, EEHEENISIIEON
BOERIEHEOE [ R7 o+ 25Tk DR, BONABBSTFHROE 1 £%2 - 310RY, HFRilo
RMECET ST AxF—IBL T, OBz 2 F — W 34 — L OER, QOMEHROME T F 14—
ORFFENBROME L XA NVF - DEZDOFE&ERA LI (Appendix BOB-48MR) . Tl
MRS FMGIC RO 255k, RFFEHBEEOBE LEUT 2L BT, FRMOMEICET 3 40¥ —
ARFFEHBBOBBL 3 VF —ICELVEREL, €DE[135.96 X 10" kcal/t (BEERSHI%E
Are 1877) &78%, LIEDE [ %> T, BMEBREITEL SNl vy b ) —% S SICFEBRICIRA
ENBIRANF—HRD B,

%2-2. STARF I REFOMEA v <>y —
AT Y (9) o

7t Casel Case?

PCA 450. 0 ( 1. 8) 450. 0 ( 1. 8)
Zr;sPbs 0. 0 ( 0. 0) 328. 0 ( 1. 3)
LiAlO, 606. 5 ( 2. 5) 606. 5 ( 2. 4)
C 164. 0 ( 0. 7 164. 0 ( 0. 7)
A 840. 0 ( 3. 4) 840. 0 ( 3. 4)
B,C 865. 0 ( 3. 5) 865. 0 ( 3. 5)
Tib64 147. 0 ( 0. 6) 147. 0 ¢ 0. 6)
TiH, 1646. 0 ( 6. 7) 1646. 0 ( 6. 6)
Feld4d22 12687. 9 (C 51. 3) 12687. 9 ( 50. 7
Cu 2188. 0 ( 3. 8) 2188. 0 ( 8. T)
G-10CR 428. 7 ( 1. 7) 428. 7 ( 1. 7)
NbzSn 51. 0 ( 0. 2) 51. 0 ( 0. 2)
NbTi 90. 0 ( 0. 4) 90. 0 ( 0. 4)
Tabw 32. 0 ¢ 0. 1) 32. 0 ( 0. 1)
Be 53. 0 ¢ 0. 2) 1. 2 ¢ 0. 0)
304858 4485. 2 ( 18. 1) 4485. 2 ( 17.9)
&3t 24734. 3 (100. D) 25010. 5(100. 0)

TR < € OMORMIE. BEDRFHREN &BS 2O IEBORMHSE 0, BERFIEPIENS
JUMERNTRERES (1979 ; UTREHES) KX 2@8KEFRTFHHER LITLWR) Qi+



—SPRRCESOTRAL AT —A5HHT 5, BR. BHRXAOE | SLWRO I X AF —MikBEicd
5o HEROE HICBLCld, BHERR5 1 | ha T EROBELIEBATFE Y5 v OB L AR s 2
Zonaly, EAEREEOSE CAEERTERRAH. 1985) IKESVTRD, £0Mit
3.74 x 10°kcal/hatiid, DEDE[4FEh22%2-4DE3I0185, T4+ VEEBRAH
KBIL TR, FF47—« YR F AANDRAT R VF — 12K 2 — 4 ITRT & SIS FRMOE S & Rk LTk
HlEEL. ZOWET A V¥ —OF [ &, LWROREREOFMWOE [ EBLNERELTS. 14 X 107
kcal/t (ERAES) £95, E6II. FIA1— - Y27 LORBOE 1 R8BI 27 ) — bk
SHBOE I EBLOERELTL. 41 X 10° keal/m? (BREAZL) L. FI3A48—« YRF LD}
YANDE [ I—BEREO F Y AVOE [ LS L0 ERELT2.16 X 10 kcal  km (¥, 1980)
ET 3,
it BBEFDIHOE [ ¥~ <—XDFlidAppend i x BISRLTH S,

%2-3. BRBAFHMEOzANF —~ 4 VF VYT 4~
B 310°% keal/t,

PCA 40. 5 °© Fe (43H) 5. 59 °
SUS304 31. 3 ° Cu (E&%H) 11. 3 *
SUS316 32.1 ° NbTi@BE®R (PFaqrA) | 8.11x10%°
Inconel 718 93. 8 ° NbTiHEBEHR (TFasE) 1.66x10% "
Fel422 9. 9 * Nb3Sn B g 7.07%x10% "
Ti64 299, * LiA1O; (RRHK) 42. 2 °
TiH, 204. * *Li 60% LiAlO, 3.66%10%*
75774 F 50. ° UK 7= Wi LFEIZ L B)

ZrsPby 5. 45% *Li 60% LiAlO; 3.18x10* "
FYTRFY 74. 5 * (4 # 5 etic & 3)

A Vb 1. 41* G—10CR — -
B,C 50. ° Tabw - -
SULE-PA 860. °

&) EIOHMIILTOE B0 TH A,
Y AHEOT 0 RMELD,
T REOELEEMTL D,
° RELFHEFTOBRELD,
TG EEENnT,

_13_



*£9—4. TANF— A VFUVF4—DF—F X=X

e B
PR £2-3%RX, 5.96 x 10" keal/t
Fo4— 2708 | &2-3%RL 3.14 X 107 keal/t
Z DD 4.87 x 10% kcal/MW, |3.44 X 10® kcal/MW,
BE 4.31 X 10% kcal/MW, [5.56 X 10° kecal/MW,
=L S 2.70 X 10% kcal/MW,
iRk 3.74 X 10® keal/ha

2—4. UFHLDIRILF—S

HEhIcEENE Y F o LORII2 0 p pMTHERREDESTHHTS LD (RE. 1979) o L
L. TEMICROBES Y 79 20BBRONTV S, D-THEBETIRD ) F ¥ LEHEFHE LTHA
ARTHBID. U F U LRBOWFIEETH S, UV F v 2BAFIKIALI0OBTI~1 0%EENTNS
N EAHOIOBLUTH Y F o L BEMEDOY F9 4 52BADICKNER T A NF - b FERR - BET X A
Y FOBENCEETH 5,

FHEH1200MW, OBEFEKMESIFES TARF IRETR 3 0EOKMAMEIZ1 78 t DY F U L &THR
T35, Li%k 6 0%IcBELE Y FuadFESBaI0. BAHET] 335 tORRY F U LHMELIS,
CHICHLEATHBINTOA Y FYLOLRII]L 98 0ET5 70 t THD, 51T, VF 7 LRT~TH
ANTIREL TV B0, bHAETIRY F 9 A BROBIRIIEAIHETH S, U. S. Bureau of M
inestROYF v L HRES ICREREENFNL.9 X 100 t BXUT.3 X 10° t LEEL TS
M, —HTIE. 200 0ECHIF2BERE2.8 X 10°t, F7e. 20 0 0FECORMMERE
3.6 X 10°t *FHILTH (Argonne National Laboratory) . HAEMIRT
U FOLEBREIIABTLLTFAELNEIE, BAPO)FYLOBEIR0. | TppmEHFETIELSSMN £
OREIZ2.5 X 10" t L3Yfixn (Steinberg and Dang, 1975). LEd->T\ &
KDY F v LHEIUNEEETH 573511, EIZBRBORRE V- TE, DRETHERAREEIES, VFY
LDEKMBICET 3 2 A VF — XDV THRE TR T 5.

iR F oL, BEICENTO 7D~ REFH E LTHERCERTSE, ¥/, 757 tpOLY
FOL ARy —REHEBENTEBLEORRND S DOD, Z2EDHEN O}, BRPKE
BBICRIET 30 HRENHLDT. STARF | REFFH TR, BRWRHOAEEL T D, FIEEAHE

14—



SErf ORI, LiAlO; | LiTiOsz( LipSiOz, Liz0. Li/Pbyi8ETH B, {L¥ENEERE. hoME
EOFEM, PHT ORI, ) F v ABNOBR XL OHIEENSa~LiALO, BEITN T 3,
Y—LiAlO; LR L7ca~LiA1O; OFUEMRRIEEIEOIL, a ity 0 0 CLITCRELMTH L&
THb, RROFE, VFvL1RT. 5%D°LiE 2. 5%D'Libowas. CORMKEELEL YT
LRI EE S 5. STARFIRETHERRY FOLLBEY 79 20WAH4ER LT3,
LUTT, #6006 F9 625 ETIHE0T A NF —IRARETET 5, 72750, BHOE 1132450k
cal/kwhe&{RELTHS,
(1) &REE - 8K
VFoLEFANOGHOMTE LT, R - WSICET 2 2 2 VF — 1R TEFRMICL S 7 o€ 45
FOF =4 IBESOTRD B, REEIK2 -51RLTH S, VF U LA (BER. Li 2. 3%38%H)
RN, BB BRL. LiCl1ELTRHEE, ChEISKBRORLTER) Fu 4283, 2hd
KETZIiA¥—134.02 X 10°kcal /t&153, £2—5hOKREHTS X 10°kwhon
60 X 10°kwhizL i C1 3 BEAMLTERY F v a2 %ETELDDIANF —THENS, L i
CIDELi32.55 X 10°kcal /t—Lid&id, | tOBEHS2 1 kgD FvLIEEENE

DTHLEMOBEEDIIR0. I3 TH3,

#2—5. VF0 LR WHICET AL R LF—

MEIE iz A ¥ -5 Li 1 byt BB
FEiEs IANF— A VFrLF -2 TN IANE—
(10%kcal)
VFu LA | 0.4 X 10° keal/t ° 48 t 19
BmH 2.45 X 10° keal/kwh 75 x 10%® kwh ® 184
b3 0.5 X 10°% keal/t ° 200 t 100
H,S0, 2.09 x 10° keal/t % 12 t 3
Na;CO, 3.26 X 10° keal/t % 12 t 39
HC 1 3.05 X 10% keal/t ¥ 15 t 46
KC1 1.11 x 10° keal/t 7 10 t 11
Ca(OH), - - 1. 5 t -
=6 402

:?zé’%%ﬁg?oizo% %%rfﬁ?f @ 11;:73%1 ANF—=TH 5,
@ M
TITRY F U LEMHMEEE LTA A Y RIIEL KRT < M LR ER B, VWTOBELARE
EDIDDR Yy =« 7o THHBIBS L X o0 THD . ThENDHHKICKk 2 Y F v ARk
5 ¥ b OEERRINCE ST T # V¥ — %R B,
—15-



AF UREICBAL T RS (198 1) Kk aJetedbLic LT3, BROOBRE LRk 8
75V bR Ak, MEKEEKE CIFPWR) THRATAHOLI 99, J%MEEY F v AO%ER
KRN bOTH AN, A LiBEY 5 v F &AM UTE [ Ak 5, B CINMERE 1. 0
075&LT5, BEIRSHEHE L FHOBKENS'Li | t 4 0OBRAT ALY —11%2 - 60k
S5, EHIAEFELS S LiOE 14°Li 6 0% 79 aicl®T5&, 3.25 X 10%keal/t %
B3,

KRBT 2 WA LEIC X BRI S v FIRASEH (198 3) Itk - TRIE Nk, HEHFNIL.
1. 05 LTatHLE, COBRICEBBRATIAF %KL~ TITRT, B2-TL0Li60%Y#
YADE1133.74 X 10 kcal /t&ia, Fi, HEEEH1. 06 OB,

3.15 x 10" kcal/tT. 1. 05DBELD b, M1 I%NX B, LITOMRBTH. k%

Bil., 05&LALEDE IOEMAVONTN S,

%2-6. 'LiOBBICET AT ALE— (M2 VERIEICE B)

HEIE 32 ¥ —E il kMt HEE
FE:e IANF— A vFroF =" U1 T ANE —
(10%kecal)
LiOH ® 2.55 X 10% keal/t-Li" 1. 08 t-Li 275
=hH 2.45 %X 10° kcal/kwh 120 x 10° kwh 294
CH,COOH 1.34 X 107 keal/t * 193, 43 ¢t 2592
NaOH 3.53 X 10% keal/t * 5751. 84 t 20304
HC1 3.05 X 10® kealst ¥ 6408. t 19544
A4 735 HutlE | 1.77 X 10° kecal/1-Resint | 52921. 1-Resin 994
H,0 - - 160. 28 t —
&E 43933

*E 1 OMi% 2 - 305088 EA L.
"LiOH ®E [ i3LiCl ®FE [ ic& LW & {RE Lze

#£2-17. 'Li60% U F v 2OWBICET Az A F — (KRT vl LKD)

MEE 2 id A ¥ - SLi60% 1 F M7z b R
byt IINF— e frFrvF -2 L) TARNLE —
(10%kecal)
LiCl 2.55 X 10% keal/t-Li" 9.08 t—Li 2315
B 2.45 X 10® keal/kwh 1.43 X 10" kwh 350835
Hg - T 12.04 X 10 t -
&% 37350

*E 1 OHUIR 2 — 3DEDHHEFEL,



AFBOEISYF I LOE I #LiAI0; OFE 1 IKBHATEETOLHICNS,

KRR 4.22 X 10" keal/t
B, ALY - 3.18 X 10 kecal/t
KT = i LIS L A B 3.66 X 10° keal/t

K, BRSO SO OVTRIT 5, BMICHKEERIELLTHE, [ tDOYFULERSITR
4.1 x 10%kcal/ tOERIINVF-DNBRETHS, RETRBKLT 5~ + (BREAFES, 197
7) KHEShBIIICHEC L ZBEART. SRS, 14 38 EFREEMICI oROBEEHRA LT,
IHRNF—FALZRO LTS, BKLETS v FORIEWE LTI FoL5208d5L35& ETI
2.2 x 10 kcal t&#3, Steinberg and Dangid. MICEO/MEKERBMNCE
RIXEZEVHEEAARICLE Y F U LHMHESREL TS, KB AF—%BRL T, COREGADY
5 FCHREINAES (FICBEED SEIRL i C1EROMTHLOORRT I NF - BRI A LF—) X
HAEERTAUEGIEE 1132.0 X 10%kcal /t&ld, REIEMEFX200ppmdDY F9 L4580
Bk S HINT 2 IBEONE T 1 £ R ERH LT 5, Bk OHIMT A HAIIXE 1132.86 X 10°kca
1/t 153, X610, BRIIIEAKICH~NT] 0 0 LY F v 20005 LICRRAD S 5, BIZE. FkE
RTIAELNEES AppmTHS (FRd. 1980) o LowAkdLSOHMT v 2% ORRAIERY
2292LE1133.4 X 10%kcal/ t&isd, RN (1983) W, WKCGBRT L =04 (T i)
%3 LI BAIAE L ABEERYA. EABO ) F U LA RIRICHMT 3 SO ERERIAYT S SRR
LT3, HIICET 370 =0 20845, RACHETO, VF v i@, 013mgoLEyes
= AOBABNE. SmgThHBEIELDEMRL, T, BEERYH SO F U AOHHICIE, EOKXRET
RHERHC X BB SOHM T ot R RET LT 5L, COBAOE TR, 2.3 X 10%kcal/ t
LB, 12720, CORDI 9BIET V=T AADBRAZIAINF —TH 5B, LDV FVLDE [ %E L5
EE2-8DLSIKN B,

Y F o L BHROHRICEE L ThAE~REIHFOER - BB TR/ ¥ OUEN oBETH D, £2 —
BIRT & S I04 & VAT & B M CHEERARA T A ¥ —DABI L EH T B0 FlAE, °Li 60
BNFyLaltUfD4. T X 10 t OEBHERENS, STARF I REDKMME 3 0 L0, &
Bt (=178t+30%) OVFILIBETHEING, 14 VEREICLUESTARF I RE 1 &34
DIERZ.8 X 10° t OHMAWEL S5, Shid. 19 8 0EOKMOENEERS. 3 X 10°tD1 /21
YT 2, KET AT LB X BBATI. KEEROMIEFREE L5, ) F U LOBKHMBOEETN a
Cl. KC1. MghiloEbEFICBONAN. TOEEREARTEREMNTFAL TS, 100tDY
F v LARAKN SO T E LBaic, AEICHi s h2WREOEE 1 9 8 0 FOBKRDMAR L HEBL TE



2= 91ITRT, BREDLHOY F v LoRERIFCMEEOTEME T LI TLE SR E D, 20K
ECZRLTH (LERD S,

F2-8. 1FOLDIANF— A VF VYT 4 —

=) S E M ¥t E 1

(10° keal/t)
AR 4100.
kBT S b 220.
WESR 0. 20
ik 0. 286
BRAK 0. 34
&RBA 1 I2X 28K 5 OHIH 23.
Y F o LA 0. 402
YR L S A 325.
KT = H LIRS L B G 37. 4

£2-9. w@KkhoDHHiEE1 9 8 0 ECHMAR

R K, S ORI R WA
(t) (t)
NacCl 2.0 x 107 7.5 x 10°
KC1 5.2 x 10° 1.3 x 10°
Mg 2.0 x 10° 1.3 x 10!
Li 1.0 x 10° 5.7 x 10°?

2—5. BRSFOIRNF—YLGT

BMETHSTARFIREDQFE 54 —9%K2 -1 0TRY, K2 -20HK4 vy ) —KE£2 -
SOHMBDE | hoROIFRMBAOHRNORAT ANF—%FK2 ~ 1 1IIFRT, Fheo £2—-4DOEIH
SSTARF I RENOYHHEA I ANF—5RDEHLEFZ2 -1 2DX D11 B, £2-11. 21 2R
LI P Y F U LEREICET A RIS RDORA L AAF —ICKECHEFT S5, STARF | REOHHD
—DIT, EEE-FLLTEBEEESREL TR I EMHIHM, CRICKD, B—EBOEMICELEL. 7
52y FOBEFHEENNS IS TOB, DD, 77 4y FHEEMDOP C ANDIFA T 5 4% — 331
BATI8 X 10°kcal, BHFBHESHTHI55 X 10°k ca | TLHKICH~NT &Y, CaselT

EBEEHADRANAZL (724 X 10°kca l) | FREHEAEADBADL 5%5 5D 3,



%£2—10. STARFIREFOF,¥5 2 ~%

M (MW, ) 4000
2EFH (MW, ) 1440
HEH(MW,) 1200
FEE (m) 7. 0
BIEE (m) 1. 94
FE (m) 28. 6
ik FEEE R (MW /m?) 3. 6
BB PCA
F—Ehday (5F) 6
b U F Y LEGE a—-LiAlO,
FPYFOL A YRYEY— (Kg) 11. 6
Bz (%) 42
HEE—F EHE
#2—-11. STARF I REDIFRHEHBANOBA L ZLF —
Bhr210° keal (%),
Casel Case?2—1 Case2—2
HEE. TS558 9 ¢ 98 ( 6) 19316 ( 93) 2249 ( 60)
PIIGERA 26 ( 2) 19287 ( 93) 2220 (C 59)
=K 584 ( 37 584 ( 3) 584 ( 186)
273y b 8902 ( 586) 902 ( 4) 502 ( 24)
FTHEE 15« 1) ﬂ 15 ( 0) 15 ¢ 0)
&t 1599 (100) 20817 (100) 3750 (100)
#%2—-12. STARFIRE~NOVHIFBALARANLF—
HiTri310° keal (%),
Casel Case?2—-1 Case?2—-9
VoL
K 1599 ( 26) [ 20817 ( 82) |3750 ( 45)
W& 1438 ( 23) 1454 ¢ 6) 11454 ¢ 17)
/gt 3037 (C 49) (22271 (¢ 88) | 5204 ( 62)
Z OHOEE
g = 701 ( 11) 701 ¢ 3) 701 ( 8)
& 495 { 8) 495 ( 2) 495 ( 6)
g 1196 ¢ 19) 1196 ( 5) 11196 ( 14)
e 1421 ¢ 23) 1421 ( 6) | 1421 C 11
Btk 389 ( 6) 389 ( 2) 389 ( 5)
o3 =177 163 ( 3) 163 ( 1) 163 ( 2)
&3 6206 (100) | 25440 (102) {8373 (100)




ARETLFERRAI L A= 7 FOUWMAK T GEBHLITI6MW, ) SICUWMAK-TI (s H
1985MW, ) AHZIC T A ¥ - 4T > T 5, UWMAK— I &8 U TUWMAK — i/ MBE, &
BLER% 75T, REXBRYEL L 2 bIcBBEERE T IR L T0E IS0 TH 4, HRE
HEOIHIZI 1 6 A7 YLV AWOE [0 ] 0fEOKSIOE [ £ DT ZMEMEHME LTHERALTHD, =
DIBDICUWMAK - TREA L AAF - 1IHA L. BROICLEDRA T X ¥ -3, UWMAK-1I., U
WMAK-ITEn&£Nn 7128 X 10°kcal, 8323 X 10°kca | &MU TREYED LEAHERLT
Wb,

TIRAZ ANVF —3E 2 — 40 oRkDoN 5, EEHHHORA X AF —ICBLTiE. BREEF7 5 v +
OERIORF - BFICET BT A AF —APHRAD 2 B ERET 5o Ty 775 v FOBRMBERIL3 0L T
3, FUFULMBE, BEEVAE, <vy FUENECOEELHEBRE2 - 4IETNTHEVN, Tsou
IfanidisOzdnF-—ickse, NONDRAZRVF—32ED 1 0 BLUTLEEL SN,

ARRT T ANF - E1T - M EFOBSREH &L 2ORBER2 — 1 3ITRT, %2 — 1 3FORIKA
T RANF =L, YHARAICRST - BFICET 22 A 0¥ %2R/ bDTHS, NUWMAK (Badgero,
1979) &SPTR (swimming pool type reactor ; BARRFHMSEMR 198
3) BrA=7BF, WITAMIR~1 (Badgerwon, 1980) dyvFa-i5—H HIBLIC-
I (Yamakio, 1984) BEAA VEMKEEH. WILDCAT (Argonne Nationa
1 Laboratory., 1981) idrtA=/8mHD—-D (catalyzed deuterium—
deuterium) BB&FETHE, /. STARFIREKD\TitCase INE2—1JITRLTH
%, %2—1 35, BBHALADEME TRIMIRA T A NVF —D 4 2~ 5 4 B FRM~DRAL ¥~
MED B, Fio, BREFALADBBETIIF 5 48—« Y XFLPHHRAD 4 | %% 58 5,

%2-13. HBEFDOI R LF-IZ

NUWMAK | STARFIRE SPTR WITAMIR-1 HIBLIC-I WILDCAT
BES(MW,) 6601120071000 1530 1500 812
RIEFIEZE (%) 80 75 75 80 75 75
%&)\Ix\nﬁt‘:—(logkcal) 444619930179920(13371(157251(123523
PR ADWIR (%)
PEEA ] 42 49 54 51 12 84
FIAN— YXF 4 — - - —_ 41 _
SLDLDE 22 19 17 19 15 6
itk L UBR 36 32 29 30 32 10
¥ —t 26. 8120. 5117. 1 20. 7 16. 2 5.9




IIT, zaa¥F—tk (R) 2ROEHSKEET 5,
R = (MiBhHx®@Ef (kcal) ) + AZALF~ (kcal)) (2-28)

£2-13DI3ED-THETCRALF-LIIL 6. 2~26. 8L, FIHATORNICLB TR F~
oZED ST, NUWMAKDZ A vF MDD - TH LY EL X201, HABHICE~NTE
HENNSOIDIIFREOME T A NF NI HBENE LKL B LEIANKEN, D-DFEWILD
CATTI TANMF-FEIWNSOADITFENARYLT 5 &, T, OB LLEE T 20HICHEY
BHMOGEHBIEAT A LEEDREDIC. HATAAF—ICHNRTHRAZ A AF —DRAE D, TH30F—
tiz5. 9&753, WILDCATOYMHRAL A NF—0D5 3RIIBBEGH A ED S, 1L, #2-13
IGRLAW I LDCATOBEIIEEEEDOBEE T, VA BECBETIRT ANF L6, 2&185,

TOMSEHOBER - 2y MTIk. MHE LT, BEANY I LBEICEBND T i 5013 NbySn HHH
EENTHEH, 198 6 ELEE, BREBEFWROMANSIHES, BREENI 0 KW 5 ILYBE
EAOSHRSNTEY (Hh, 1987) . BBEGSHOBRIL. SHITIINICIS SRS S, &2 -1 1
IRENTNBESIC. STARFIRE (Casel) Tl FREENDIRA T ZVF-DN5 6 %%~
Ty P REDTHD, HIC, BEESENLITL 5%ELED S, HEOMIICET 3 24—, HE~-X
THHUTOAADBERXBON, MBEMIE2EbEc 7%y FADRAZFVF -3, VIHRAL
W2 2%BELILD, LichtsT, FFLOEBEYRIBR S NGEITI]. T ¥ —Lid T OREORH
TEDLZBDEEZ LN, T, BHFANCEL TR, AR RIEN Y 7 20 OBRBERICRD - LBEITI
~YTLADET5.0 X 10"kcal/t CGREILRMERN) Thalid, PEOBALINF 5L DEK
Blahan,

4 N HRAEEWRAENA LBSRHORS DITONTHEY, Ehs t 5 (198 7) i3, BIEERS
Hicks€5 3y 7 BEEWRESTARF I REBRFNIGALIBEII OV TEEL TS, STARFIR
Eddirect capital costdR, =7%y FERIZ1 T%% 5D, Ehs t Hid, &7
Iy VBEEMENERLSNBEICIE. 2T, 6~8%capital cos t2rEDTEARMENSD
HEREL T A,

OHEOARICE T A RPAREMAHETIL. ~) A VRBRIESEE BRSO @R - 55 1938
8) o AFF5VL—4/~VF b e ORISR RAFTE LN 1 XF 5V -9 HFUWTOR-M
(Joint US—Euratom Report, 1981) 2BZLTHLLMBICRITLTASBIL
293, UWNTOR-M (#7550 0MW,, E¥#%E24. Im) BELBRADO+ A~ 7HASTARF I

RE (#4400 0MW,, F¥ET. 0m) iKH~RTARLN S, UNTOR-MFIX]1 8fEDEY 2 — v



NONSTED, T35 9 b+ V—WF 20 %y PEAEDNEV2a—L—D0EBEIR 1400t THiH5
ABT25200t&M5E, L. XHBERNLORI S L0 OFEBIS ST EEL SN, BT,
ILANF - OMEN S, BB UAD CHEEEGEHOERARICEE T ALENS L LBb0sN, a1
OER AT —THETAHL, STARFIRED62GJIHL. UWTOR-MTi2190GJTH3,
SHIWILDCAT®D2 1 3G IR T A2 A& & T, BEGGMIZRICER S 2RSS 5,

) F U LORENLANF —ICEX ZEGOBRESNET - BREBDBFOBS LRI T2 -1 4
IRY . %2~ 1 APOPWRO T A NF LA RS Z00, BRHEBE 3 04, RWRARE T 5BEREL
f2o £2— 1 AIRT LI, VF 9 LOBBHEIC L - THRAFO T A VF ~IERAE (KDY, T 20¥F
—FOMEN5H5E D~ TRIDEFHRE THBEICIIBBEICE T A ) F 7 ABBSRICETLY 5 v &M
RIL I BEE R T, T K2 -1 4FOTAAF—Lh1 5. 62 —BUBHRF O I LF —LLE BB
5if. 21305 D-THREFOL A NVF —LLRBABRFOLOLERES S VI>ENLD bAEL

1%,
£2-14. VFOLEBBLIBEDOT A V¥ —LL

STARFIRE 1000MW,PWR
Bk - KEETZn | 4 & /5 | BOSME | A A EHES

7 aE *
R=HEE (%) RER 60 60 3. 2 3. 2
A (10°keal) 9930|16505(67705|10378 35976
Li F7idU~OEA (%) 1 40 895 617 84
T RF—LE 20. 5 12. 3 3. 0 15. 6 4. 7

SOBHEEE 1. 06 & LAt AT RAF —13, 15449 X 10°kcaldiid, £
DA, VF 9 L~DRAIL3 6% T, = 2F—Lhid1 3. 24785,

“BUEREIIEA (197 7) X0,

°U.S. Energy Research and Development Administration(1976)X¥,

PLEO#RTIR, T 5%5H 50 ENL EORMBRIAREREL T %, STARF I RETH. RFVES
BRHTHEE, B—ROFGNEELLTHEE. STARFIRER] 04BOMEFTHE LY
DIRECESNT T 5 WDRMBRIAREREL T 5,

BRIANANF —FIERE L AFLOIAINF —NEAHBEL CE &RV 7 b - x| —F - X DOFA
DOLEETHL D, BRWES (1982) Wik hnF—OBREDLICELDHDAONEZ—15
THb, 122, (2—8) RTEBLITANF—LERDBIDICTHOT ~5 EELTHB, BARAZ AV
Fid, —IC, 7 ) — v TR, HOBRAARLRRTHD. i, REROBRICILSE ORI
BBELE LI, UL, TAAF-FBEINESNIE, TRAF—ROUZEICHBR ENIEN T LR EDIHICH
RIFANF—FIHEREB Y R T ADI 3 NAF =R LTI, BEDE A, Khb T R VF—



RIPDr 2 ¥ - BREBRAETH 5,

F2-15. HRzAWF-FHRE L A7 20X 3 0F—I{FK

TRNF R BEES | RERBR | AT AAF - | R F L
(KWe) (%) (10°keal)
Y\ 9975 45 71. 1 14. 3
Hb2h 9300 60 191. 9 6. 6
1) 90 40 1. 9 4. 3
#h (LX) 700 217 104. 2 0. 4
BN (BER) 70 41 1. 9 3. 4
R 2100 50 78. 1 3. 0
BEREE 1250 80 129. 6 1.1
Kig# (47 —8%K) | 4500 16 199. 6 0. 8
KB (R ER) 4500 16 370. 86 0. 4
AR 900 8 67. 2 0. 2

2—6. B@E - MATN T Uy RIFBOTRXILE—23HT

CHNETRARINTV BN Ty FREOBSRITHEA v <> b ) —OFlNON 5 O EHRTH D
VS TEU, UL, BB vy P Y =B 5T Y 3 U 4 BEOBSRHTOMMEb Y 1 =
YR TERAVFOUBHOIBEETH S, JITIIHIBMAT WICSTARF IRE) LOHBOEENR
BHBEALAD R AR > & E L. Westinghouse Elec. Co. (1979) iKXarh=2
BIng 7Yy ¥ (LIFCTHREMES) &Benders (1978) K&kBI5-8BNAT7Y o FFE (UTF
SMHR &1.20) O=>OEERAMY Fif 5, CTHREXUSMHROFMIZIMEA v <V b ) 1385
NIROOT, BB, 734y by V=R, 7T %y bOQAYR=Z Y} - ULRLT, ENENDOHNG
MR LOERAHEL T, BAZANE —%RD B, E 54 -5 %K 2~ 1 61, YIRAZ A V¥ —%
£2—-171. #h®hSTARF I RELHBLTRT, L. RF - BHLEDIRIRAL F ¥ — K
2—16IRLTH B, £2—1TDT 5 74 v P ORAIIBIBEEDOR &L E5 Y 5 Y ~OTRAT RV
F-bEENTB, 727L. Y5 VvOE1135.22 X 10°kcal /t&lk (Chapman, 197
5) o I%id. CTHRTIIE—EE - 7547 5 bAORADE 0 %IV 5 Y ~DRANED T B,

N TY y FIRRIZOOBENED > T b T18b5, BHEELMORAEF DI HOMMEETH S, S
MHRTCEHABHD 2/ JIIFNES (FiL75 Xemih) & UTHBRINALDEBHIINE, Lich-
To SMHRIBBAEERTH B, MEEEICHELTid. CTHR. SMHRTZEOFIURD L ST - T 5,

CTHR :33000 t DERY 5 v 7-i3EY 5 vt 3 (EOBBNIRIcHB XN, 4E6157%Pu



D3 WICHE LIt ER & B, kD, 1000MW, LWR 8 BTN T 2804

S,

SMHR : 30MTH430tDY5 Y AHBRLTI000MW, LWR 6 BEHOBREEHET 2, 1. 3

ERBIZT 5 vy PROY S YAFRBLTPPu 2oL, BV Y4 7 043,

el R2 -1 TIRRT Nt =0 LOMBIZET 5 2 2 LF —REFNTHIN,

216, MMTYy FFEOFEE NG A —~%

CTHR SMHR STARFIRE

E¥E (m) 6. 0 ~ 7. 0
BIEE (m) 1. 4 2. 5° 1. 94
75 X< (m?) 370 65 950
FER (t) 10299(743686 24734
BESHD (MW,) 1200 402 3510
2BH(MW,) 2195| 1715 1440
HEH (MW, ) 1980 603 1200
BREERE (kg-"*°Pu/ &) 2868| 20186 ~
BBRIEE (%) 70 74 75
IEA (10%kcal) 11558108009 9930

875 X R iE,

#£2-117. 7Y 9 FIREANOUBA L A v¥F —
HErI210%kcal (%),
CTHR SMHR STARFIRE

RE 1577 ( 25) 2981 ( 44) 3037 ( 49)
PIRHEI~ DA

WBE. TS5y b 255 ( 4) 209 ( 3) 98 ( 2)

Y= ¥ 164 ( 3) 18 ¢ 0) 584 ( 9)

2%y b 575 ( 9) 1059 ( 186) 902 ( 15)

Z0f 0 ( 0) 152 ( 2) 15 ( 0)

rINet 994 ( 16) 1438 ( 21) 1599 ( 26)
ZOMOBE 1824 ( 28) 1425 ( 21) 1196 ( 19)
B - #ik 3007 ( 47) 2350 ( 35) 1973 ( 32)
&zt 6408 (100) 68756 (100) 6206 (100)

NATY y FREOLANF - KD 5184,

NA T Yy VIR THEE SN/ ER T B ORIFORA -

BT AAF - bEB/ICANINETHD, CZT. LWRELTPWRAZABUEGH, £2-14DXDI

BLSYEEEC X ABAITIZ. 1000MW, PWR (BIEHI54MW,) ~OHA10378 X 10°k ca 1 DR

. @igic 33% (3427 X 10°kcal)

iy i

6 7%

(6951 X 10°kca

1)




TH5, OBE, BEHINA T Y » FEL OSBRI NADTHEN S, BHBRF~OERA T 0¥ —13
10378 x 10°kca |l ORD 3 3%FIFEELTL. CTHR 1 EY/:0 LWR 8 B0 ita+
BEDTHEN S, RIEAI.

(11558 + 3427 X 8) x 10® = 38974 X 10° kecal
E18B, —H. RER (RES) 1.

1980 + 954 X 8 = 9612 MW,
THb, SMHROBABERICHEINS, REELTHRL2 -1 8DII BT A NF LA ES, Thrs—
cARMHORBE MM T Yy FREEBARIFEEMAEGOELEN, TNENENICEL 58K D bIEY
IKERITH B LA B, 2L, LI EOHR TREBREOLIECEXICET 5 2 A ¥ — RSN TH 5,

£2-18. "7V y FREOTRZNF—-INK

CTHR| SMHR| CTHR | SMHR LWR |STARFIRE
+8LWR | +6LWR | D& D
HA (MW, ) 9612 6327 1980 603 9514 1200
BA(10%kecal) 138974 |31371(11558|10809[10378 9930
TAAF-Lk 41. 8 34. 2 27,1 9. 3 15. 6 20. 5
(BEZ D)

PIE%E L3 ERDL SIS B,

1) D—THTIE. HHL000MW, H-0HE b v OV F 9 sEHRT 218, U F v LRREBACKET
BbHETIHZORIFHIEELBETH B, TAAVF—IFHSATH, VFILDIRLF - A VF Y
O F 4 =i OPHHC A T—HAS <L F7oy PLiBECHKIIET S BEICRE SITT~EHAE S
B, VF O LOEBEMAFERFIET NS, T ALF —HELER ST X D ISl KL OB
ROLETH BN, ZOKE, HEE~OEFLEZBMLISTNITIE S,

2) D—THF~DEA LA AF—DN, BB LADTIIFRMA 4 2~5 4%% k0, T, REFALADT
HESANm 27 64 1 9% B, D—THRAFOT L+ —HiE1 6. 2~26. 8&iotedt,
By 4 TOBNCKBIAINF ~LHDOEIAD SN ST Ty D-THEO A NF —LiiAsRIFOT
ANF - ERREFIRERLD BAEL, LIRS T, T AANF -0 SA 5 S RMER IS BIF &
BT TH B, 5k, D-DFEOTZAF—LIE5. 9~6. 2&M7
3) SLig@gLIz ) Fo 2% Y F U LGEM E UCHERAT 38410, BEEICE > TIRAZ A ¥ —5 &
CLand—tbthkE dEL L. BREKETS ) F9 AIBARICH T 57 5 v UL REERT,



ZORTIRY F 7 LIIHERERYLEEE D,

4) BRE - BARNTY v FIRETH, BHSERESFS LTABRRT A F-1hik9. 3~217. 1
&I, BHEE., BHEEDOTNEFILTANTENKE, M T Y o FREEEHEFLEHSADY
TEZBBEAITE., TALF -3 4. 2~4 1. 3&L80, ZhENBEINCELS L0 bIERICERIC
%o
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3. URT - 7Z7ERAV b

3—-1. RemBRw

BEQBMICH Y 2 MAMAFOBSRIHL. ERIMTNTI 2 RERTRAG, $h, BYRFOELD
LS. RRFBIEHIB D&, FHOVF V425X TE2RI AT L RATRETH B, T, Y22
* TERA Y FTREFEOBSTETEMD L5 2 23¢9, BT 25IMEH-CRBEREART S o
LEBRLTZ, B, HEHEAHOBAN S, HOARNRIZTHELHET 5 L cES B &0t
5, AETII, BEESFELLTEKD-T (deuterium—tritium) FEEELCHEH, D—
D(deuterium—deuterium) FFbEET S,

BREE Y A7 LI, Y27 OBRE UCHAMYR (FHFICXABEHMEMBIE F ) F 90 4) Lxind
R B IAF-LBHILF— T, BHICE > TRMEEIALF - &ENB) E0EET 5, T
7310 0 OMW, @S HF—E2 72 ) ORFHEMR & x A VF ~OFERER 3 — 1 I0RT, 727l &3 -1

National Laboratory,

POEIR A2 FOMSHZHSTARFIRE (Argonne

1980) IK&ESNT3B,

£3—1. 1000MW, BE@&F 7S5 >~ + | BEDOlGHEE 3 0¥ —DEE R

FYFoL 2 v dit- BrAdF— | BRzFF -
(MC 1) (MC i) (GW) (GJ)
75X (AERYTEL) 1 3 1
TSy b P—EE 100 6000 3
2T %y b 100
—RGHH 0. 03
MY F Y L NBR 5
594 10

£3—2. ZMENOCBIBBER EEBHRIFORY

57 B AR
BoieE = A ¥ — | v ZF LARIZHE y T e Aa
AT B BERER B Bk ER
HEILYR FHEEED L ) F L BB YR
BEHEEEEY e atla e BOBERWMET IF /A K

BRETF v 27 ORI A BBEBRABFOBE S B L TH 3 — 2157, HEORDASIIEY
B BORFTHBGHDR. 4 1F —FhE SICFLBAICER LT 2DIH L. BEEE Cldigity



H. TEVF—FHOTHLEL DS TR FLARHEULTCNEETH S, E-T. BREF X741, &
5—D0% TV RFLANTEI > HHEWES 20 R T 2 vF —OREFRDE|E & LN > THhOY T2 7
LAICBEAEELTH L, WbWwBcommon—mod e BEICKED P TV, HERBLEILTNIENR
A& ABRICHRBEF T HRIMBAERLIEE T, SV ERERREICL D REMO/DREDHEIER L.
Y 27 LDEAENEDON AT NRD 5, BAARNORLEL O BARTRERSOBGHEYIR OB HL
BRLERTHAOICH L., BRATREEEERO ) F o ARANROEETH S, BOHEREEMICBEIL T3,
BHBEFCIHHEABENEETH 250 BBEF CIFRED) o OXBOBEHMLH RIS ERSRIEE K5,

3— 2. FMHHE

FHR ARG SohEF (D-TRIETIE1 4Me V., D-DRUETIZ2. 45Me V) 2k ok
FHRICHSOUEGMLT 5, S OFBEBEREOBIE L ~Vii—BOBRBMESP CTEE, s Y Fvakd
b—HiAE (. BEMEPRHCBIL Ty R 7 ADRSF, RV, BKSORRS L OMENE L 5,

#£3-3. BEOSFBLSRHOEE T4 -5

NUWMAK STARRIRE | WITAMIR-I MARS SOLASE HIBALL | WILDCAT
(1¥+E524
-)

2 (MW ,) 2097 4000 3000 2811 3340 2558 2915
BEH(MW,) 660 1200 1530 1200 1000 942 812
ek FREE i (MW/m”) 4 3.6 2.4 4.3 5 4.5 0.6
T35 iy sk Ti-6A1-2Sn |  PCA HT-9 HT-9 | AI-6061 | HT-9 PCA

-47r-2Mo
BEHES (F) 2 6 5 5 1 2 20
BEM OPIHEAR (1) 46.4 450 1089 197 57.5 81 3727
FEE (t) 6682 25011 42979 15914 | 10694 | 18803 | 58358

CRETIRBIN TV AEEABBAFOMSBE O 07 # =4 %K 3 - 3ITRY, NUWMAK (B
adgero, 1979) ESTARFIRERZrH=2F, WITAMIR-1 (Badgers, 1980)
EMARS (Logand, 1984) i@y v#4- 35—, SOLASE (Conni, 1977) Wr—
Y—RaE, #LC. HIBALL (Badgerd, 1981) REA+ v —ofitiB@ar <, LR
D-THETH5, 7. WILDCAT (Argonne National Laboratory, 198
1) RA=7BMED-DFTH 5, I oOEARHOEREFROBSHEORBER3 — 41C, /o, 2
BSEEIC D 2BADBR LA SV BSHBEEE3 -5 IKEhZhiRd, £3-5T. STARF [ REDHD
¥Fe &%Nild, 77 v4 v F##HOPCA (prime

candidate alloy;titani

.._30__



um-modified316xFYLRil) OFRNTHABEL = r oK LSE, F/o0 MARS. WI
TAMIR—-13XUHIBALLOWEWD *Mn &Fe 375 >4 » FEEHMHT — 9 hOBBEAN S L.

Mo &*’NbiEILCHT —9thoe ) 75 o4 L%, WILDCATTSTARFIREERULP
CANT 5 vy FEERE LTEDN TS, £3-4DL5IK0~1 04%ETRSTARF [ RE &FRO
BEERERTY. 10 05FE (5 0FLER) K TRNIELLDIE, 2. 4 5Me VOEFRERICX S
BNi RAEICE B EZBDKREL,

#3 - 4. BEEFROFBEBGTHE

BEIIMC i,
S R OBERE
04 1% 10% 1004
STARFIRE 6100 890 78 0. 29
MARS 7900 500 34 0. 094
WITAMIR-1I 3000 380 53 0. 24
H I BALL (1#+€74-) 1600 23 2. 6 0. 19
NUWMAK 1200 150 0. 026 0. 0035
SOLASE 1300 0. 073 0. 0025 8.9%107°
WILDCAT 6200 1700 200 23
#3 - 5. EEEEEOFERSHED TR
IR |t OERY

E:3 14 104 1004
STARFIRE - i O R O 83N
MARS %Mn 55Fe S O Mo, Np ®
MITAMIR-1I 5Mn 3Fe Fe %Mo, %%Nb ®
HIBALL *Mn i 55pe Mo, Nb ®
NUWMAK 135W ¢ 185W [ 55Fe d 93MO'93mNb b
SOLASE 16N e 55Fe 55Fe 14C 3
WILDCAT ke 5ipe 55Fe 83N {
“HEud,

b Y TF VRIS,

Com W FHD Y VT 25 VDD G,

R DOE Do

° & Y F v LHEEH L1 ,0 B0 25,

75774 vind,

biological hazard potential (BIFTBHP) i HETIENEhOHSERK
ArEvohi-BAZEME (MPC;U. S. Nuclear Regulatory Commissio

n (NRC)., 1975) ITHRIRTZOKETIERILIIKOBOEEHE LTE#ES N, BHPREIL, Kt



PR O BSOS B S IR P AYEIUIC X 2EENEROHZ L5 T hd, BREFOML#
OBHP—air (FRICX$2BHP) Of*#%3 - 61RY, BHPREMEEEOSHERMT 50, &
3 — 6 ORWEERIIK 3 — 4 OMEEOBE L X —BL T3, £#3 -6 TSTARF [ REOEILEHOB
HP O, dlFMEH D ZrsPby heRAET 2%°Zr KIS % & 5,
EHEORBMLINLEETH L, TOEEERI - TIRY, X3 —TIKIX1 10 0MW, LWR (k&
BFHEER) OfEshof (U. S. Atomic Energy Commossion, 1973) bR
LTHh b, BARFTHREROREMIBBHOK *—t ¥ MJET A0 BREFTRINLD b/han,
#£3—4. 3—-5. 3-6BXU3-TH05. D-THFTCREGHHEORERIIY 7 v v P BEHOERIC
B KL, T =9 A58408 5 BEBIHEHHOBERtEE NS, /o, £3-4DSTARFIRES:
WILDCATEDHENS, hEF I i AF —DFEOICL - TRIVICRNL 2 BEMAHELRE T SO H
Bfzth. D—DFIRBIETS5 Vi y P BEHEROKRNVBVETH 5,

%36, HEEEFEOERICHTSBHP
Bi210%m® (ER) .

IS |- 8 OERE
04 14 104 1004
STARFIRE 17000 230 33 0. 11
MARS 470 62 1. 3 0. 037
WITAMIR-1 150 31 1. 4 0. 031
HIBALL (1%+EF4-) 68 1. 3 0. 16 0. 032
NUWMAK 240 9, 4 0. 0047 0. 00095
SOLASE 39 0. 022| 0.00016| 4.1x107®
£3—17. EEEHEOHERMN
BMAIMW ., EAROEISRAICHT 58&%5KkDT,
L % DR
04 148 104 1004
STARFIRE 88 (2. 2%) |40 1. 3 0. 14
MARS 120 (4. 3%) 1. 2 0. 42 0. 010
WITAMIR-1I 24 (0. 8%) 2. 2 0. 23 0. 012
HIBALL(#¥+EF4-) 20 (0. 8%) 1. 8 0. 0087 0. 00067
NUWMAK 7. 2 (0. 3%) 2. 8 0. 031 1.8%x107°
SOLASE 52 (1. 6%) 0. 14(0. 00020 |1.9%x10°®
WILDCAT 39 (1. 3%) - - -
1100MW, LWR 230 (6. 8%) |11 0. 66 0. 067

BRAF CEMRET AHSHEREYOBLRABFOBE LB L TR 3 - 8ITRT, L. £3—-4.



3-6. 3-TiKHLNBL3IAOOD - THOMSHHOFTSTARF [ REDROBOKRENL ST
A1, £3-8IKIISTARF [ REOBEWRINT S, £3 — 8Tl STARF I RE THRMR4ET
5260tD75 5y bR (PCATH t%EE) &, 100 0MW, LWR2SDERIKI3 5 t DFERE
HBEOBEE B LT3, FRAZABEOBMECYIRT -4 13X (1973) $XUBenedict
5 (1981) oot £3 - BIIRT LD ICEMEOFTHHEIRAIRERM ST 7 F /1 FLO bFE
HERIEEITNZNENZ B, ZNTHELSE | 0 FRIIBSROGE LRIREORAHEL ~bHE<, &3 —
SOFIIKazimi (1983) ObDELL—HLTS, Ffoy D-DFOWILDCATTH, W&
HOFEGN2 0FERORD, 75 vy v F ORBIEERN 2 0 FRI-BEICERTO L LTWa, -7,
RBMOBICRET 5 EEYOBEHERR 3 - 4 OB& LRI LTINS,
EOE>OBSFRHITNTERREIC X 2RFEREREL T30, FORTFIEEDORS & PRIFFIHE
OBFAEN O, FRERNICANLLASL Z MR AIBEMRERTH S, 3 - JITRTXIIINUWMAKLEZ
MAR SABR FECREEL® 1 BIZBTU, S. NRCICXAEEEICHT 2 MO | %20 2. Sm
r emEFBLLTHD. TNTO Y= FRROF SN TOZRENS SEMEREIFRBAICLBASL 2 &
A TH B, i, HHEALADEBEHFOSOLASELHIBALLTR., ¥y—F#2~3. Sm&EL<
JHENTVBD (HBHALAD TR~V FOREXI0. 6~1. ImTH5) | FILEHETHIEREDIL
LAD AT S B,

#3 - 8. FHIO &N 5 REEREEY

ol LR

0% 14 10& 1004
BEtge (MC i)
STARFIRE 1000 150 13 0. 048
1000MW, LWR 810 69 15 1. 6
BHP—a i r(10%m® (#&) ]
STARFIRE 2800 38 5.5 0. 018
1000MW, LWR 4100 3300 12800 1400
BHP—-water[km?® (k) ]
STARFIRE 96000 590 85 4. 3
1000MW, LWR 120000, 14000 {9500 1000

—-33-



#£3-9. EERELE 1 BIKET S v -1 FARITORBGESE

mr em,/ B
NUWMAK 2.6
STARFIRE 0. 46
WITAMIR-1I 0. 74
MARS 14
SOLASE 3.8x1077
HIBALL <4.7%107°
WILDCAT 1. 0

PR OBMEHEMEHIN IO KB LD, BRBEF TS5 ¥+ OREBIOR T LR O ORIl
I BREEYOMBNEALRMEL LS L ZL ons0T, UTTHRMAFORILEEIC OV TRNT 5, S
TARF IRE®&#H%4D-THdreference designtlTEHKIEILT, STARFIRE
FLUWI LDCATORRMHOH 2 BEHEENORBEERI — 1 0iIRT (FEREISEI - 3OHELD b/
EOOR. ELIFBEOTTEINTORVBIND LD TH S, ) o HHHEBEEYILEDBIEL <1
E o TROESIKZRBECABITHILICT 5,

BL~OVBEEY (HLW) >10* Ci/m?
L ~VEEEY (MLW) 107'~10¢ Ci/m?
BEv~BEEY (LLW) <107! Ci/m?

ZONEIISTARFIREICBIBbDEFELTHS, BifE. FEARTFHREROBEILHEDOL AL LUK
HEIC DO THIFIO OB EHBEN SHBIEIN T AR, BE (1 985) ik, FELIFBEOFMETE
& LTRBPREOROBERESRFE L. SATHICK 2 R2IBHMILS ~ 1 0 FREL T 5005
YMTHBEND, F3— 1 0iICid, ERELBOSHNME 1 EF ikl 0EE Lic & S OFRHN OO
BEEMOBNENEIRINT S, &3 — A OKMEOREICE~EE, ®3—-10-1HLT&KI 10—
2 HOREEEL ~ DV EEY (HLW, MLW) oniik 1 F£& 1 0 FOMOB EIIEL <1330,
TG REEY & FEREHEREY & 2 K AT A EMREE LT 5 Z & IIEEYONES L EERAOERS
BEOBNAOLER,NSCEETHS (M. 1979) 2 BE. bAECEO TREIRFAEITRERIICI
SEDSNTIZNEY, AFETIE. BROERES107 C i/t 2REL. RABREEEE LI BE OB
BEMOBEERS — 1 0 DERORICTT, £3-10—15XU%3 -1 0206, ROBRELRELL
BAICIE. v- N F XA S 2 FRHEOREMREBRIE LSBT L L%, STARFIREK
BMLT. TF=2 %y F OEHTlE. BABREARETH L. AR | FTHERILTLREYO 1 9 %% s
DL, 1 0FERTRSBICES, T, BHE ] 0ECBOTBBESH (W140t) ©9 0 %HERER
ez, 107 Ci/t ORPERMARET 2K O, BHR 1 0 FETHEL. BRELIC2ROBSHEREEY
34—



RIHTERT 3, Ll 20 TH1400m*B30M39 3 0 0 t OBUHMEEEMD RRIAEEM ICFDHO &
H#E45H, —AH. WILDCATTII, HEESH (W4500t) KXERHEAEELADICIE] 0FEDLES
Briih, ROBRELRETS L. BEEEIIANE ] 04BN T, B#RT2800m®, E8T2 1
000t%4EL. STARFIREDOEED2{ELD,
#£3-10. REBEHICPEREG SRET L RGHEEEDOR
ENAOEIIRMEREE LTI0T'Ci/t2REL
FBEDHD,

%3-10-1. STARF [ REXSRET AEHERESEY

B (m?) HE (t)
TR R OSHIHR T | e OB A
14 104 14 10%
HE. S50y b
U ~OVEEEY 84 57 778 450
U~ VEEEY 178 215 607 935
{E L ~OVEEEY 102 ( 102 102 ( 102) 164 ( 164 164 ( 164)
/et 374 ( 374 374 ( 314 1549 ( 1549) 1549 (1549)
=V F
B U ~OVEESEY) 31 23 247 184
L RVEEY) 728 374 4824 3460
BV ~OVEEY) 596 ( 494) 958 ( 519 3750 ( 3494) 5177 (3611)
/Net 1355 (1253) 1355 ( 916) 8821 ( 8569) 8821 (7255)
TF<=7%v b
L ~OVEESEY) 28 28 227 227
By RVREEY 757 ( 283) 757 ¢ 26) 5941 ( 2226) 5941 ( 206)
/NGt 785 ( 31D 785 ( 54) 6168 ( 2453) 6168 ( 433)
OH/EF=Z%w» F
1BV~ BEY 51 C 0 51 ¢ O 396 ( 0) 396 ( 0)
XEE
L ~OLBEEEY) 9 9 70 70
BV ~VEEY 149 ¢ 0 149 ¢ 0 281 ¢ 0 281 (. 0)
N 158 (9 158 ¢ 9 351 (. 70) 351 ( 170)
| PEEak
B U ~OVREY 125 80 1025 634
L ~VEREEY) ’ 943 626 5728 4692
BV ~VEEEY) | 1661 ( 879) 2023 ( 647) 10532 ( 5834) 11959 (3981)
Kest ‘ 2729 (1947) 2729 (1353) 17285 (12637) 17285 (9307)




£3-10—-2. WILDCATH»ORET ZHAHEREEY

H (m®) HE (t)
L R OB IR M OB AR
1 1 04 1% 1 0%

BEB.-T505 9

B NOLVEEEY) 474 474 3727 3727

L ~OVEEEY) 4 4 7 7

Nt 478 { 478) 478 ( 478) 3734 ( 3734) 3734 ( 37340
Y=L

B L ~OVBEEY) 105 3 1338 24

1L ~OVEEEY) 1276 1135 8999 9415

KL ~OVEEREY 197 ( 86) 440 ( 259) 779 ( 496) 1677 ( 918)

/NgF 1578 (1467) 1578 (1397) 11116 (10833) 11116 (10357)
/A N

th L ~<OVEETEY) 387 387 2951 2951

B ~IVEEY 1957 (1706) 1957 ( 558) 13813 (12947) 13813 ( 3729

e 2344 (2093) 2344 ( 945) 16764 (15898) 16764 ( 6676)
DB TR N

L ~OVEEY) 579 477 5065 3751

L ~OLVBEEEY) 1667 1526 11957 12373

BV ~IVEEEY) 2154 (1792) 2397 ( 81D 14592 (13443) 15490 ( 4643)

Kt 4400 (4038) 4400 (2820) 31614 (30485) 31614 (20767)

L ORBAGHBUR & BT B 720, BELIBBICH > THRAYBFN O RET 2 HEREMORER3 -1 1
IoFd. £3-1107—siiBardtenschlagers (1978) o7, Bardtens
chlageroDHETIE. 120 0MW, BWR (BhikEMEKIF) &12 0 0MW, PWR (mEKEBK
) ORFEEHESENBRBEDEIRICLTH O, BEBPHN 2 SEOHEDODOEERI -1 1ITRLI,
#£3-10. 3-11-1. 3—11-205. BREFHI SOBSHEREYOREBIMARFOBEL0 b
—Hik%l, STARFIRETH. 107 Ci/t ORDEREARE LBAITIL. BRIk 1 0Fick 15
HLW, MLW. LLWO#I&H, EREHETENENT. 50, 43%&L%5, %7 120 0MW,BW
RCIZ. #h®h13. 79, 8%7T. 120 0MW, PWRTW, €20, 61. 1 9%TH5, Ba
rdtenschlagerdickhf, BWR, PWRiICa v 7V — FEGKEROBIHMLE 0., £ORIT4
30tThHs, X5, BWRO—RAHE, & —& gk, MBIHERL ORES IHESRMORILL 45

0t, ¥/, PWRTIZ3350tTHh5,



£3-11. RABERICEBESEFN ORET A G EEYOR
ENMNOBRMEREE LT107'Ci/t A RE L.
Baob0,

£3—-11—1. 1200MW, BWR»SRET 3 B EEY

ik (m®) HE (t)
B LR OB AR L S DX ENARG
15 1 04 14 1 04
B L OVBEEY 8 8 63 63
hU~uEEY | 51 49 400 386
wrv~ugEEYy | 72 (03) 74 ( 5) 564 ( 25) 078 ( 39)
&t 131 (62) [131(62) |1027 (488) {1027 (488)
#3—11-2. 1200MW, PWRH» oREY 5 5 HEBEREY)
Bt (m®) HE (t)
A% 1L O HIAR b LRE SR YrRIE i
14 104 14 1 04
BUAVEEY | 13 13 107 107
RUSVEEEY | 44 41 343 319
Br~wBEgEw | 39 (17) 42 (13) 309 (135) 333 (100)
&t 96 (74) 96 (67) 758 (585) 709 (5286)

BEMOH 2 EEE S Lt —RSHHPOBEMNEL SN, STARF IRETS.2x10* Ci

(44kg) . WILDCATT2.7X10°Ci (36kg) THBHEL TS, 1L, BIMHBLRERDOSE
BTV TH, BAYPHERHR SN ZORFRENTH 2006, BENBKHEINWLDRINOoORD 110
BETHSLELTVS, BEHMIMROEREEOBREADKRHIC OO TIIRD F Y F 7 AOFHTHRT 5o

3=-3. PUFDL

KEOHBERGIZT] 2. 3EEVIHBHECEEILE O Y FyLld, D-TERELBEIROA
AR T, BMAE7 5 Y MIZIABO M Y F 9 L0EET 52 EIC85, e, D-THICLE~NTDEEN S,
BB D—DIFICHBNTH P ) FOLREET S, P FYLXFRPAVERICKDHT OO TEBICARN
WKADAL Z EMTERIH, P F Uil k3BBEIRBESFOZL LERGMETH 5, MAT. FVFY
LA EET AR E O/ HIC. FOH LIADRREL LN, —EBOBEP~DORMIIAT#EE

—37—



M
3
S
>

(1) FUFHLORR

D-THOBE., BRAFE TS YD Y F UL « 4 yRU Y =i, £3 -1 2ITRTL S KA H.

BB, b F U LML E DT A — S IKET 5. HIEH UAD TIIBEHHERD | BHVIEEE R, &

foo REBALADTIINL 5 RSO DICHEED 2 ~ 5 BANFEE N A, NUWMA KR sthoR

SHEHANT—H/DSOIDHI, BREBRHERNTHZICHMDDST. FPIF L ARV M) —IRAE

WoTd, |BSHOD MY Fo BRI, 775 7y FEIALBRHEINAEE LE&bETI~20k g/

d&d20i2107~2x108 Ci/d (1g2-T=10'Ci) BECEEL T, COMEBERT 210 LRMEE

HMEEBED1/10° PIFic U TSI, &3 -1 2ICD-DFEWILDCATOBEbRINTVS

BT VIADPYFULII36~4 98T, D-THEDFEED 1 /5 0 LATE 5TV,

#3-12. BKBEFEDONSA =LY F Db ARV Y—

NUWMAK | STARFIRE | WITAMIR-1 MARS SOLASE HIBALL WILDCAT
(4%+E54-)

HREeHA(MW,) | 1792 3510 3000 2600 3000 8000 2154
mieR (%) L5 42 22 14 41 29 90°
MIFOLIETE L 1.54 1.04 1.07 1.15 1.33 1.25 -
MFILILTE B (kg/d) 20 1.3 2.2 2.9 13 4.4 0.01
MIFILILEERE (MCi/d) 200 13 22 29 13 44 0.1
MFILTREER (Ci/d) <10 ~13 ~10 ~15 ~7 10 0.3
MR (kg)

TS5y b 0.1 10.0 0.1 0.01 1.0 0.03 0.0

e 4 2 2.0 0.6 0.5 0.2 4.5 4.6 0.016"

a4 19.4 1.1 2.1 2.8 5.8 8.2 0.02

&3 21.5 1.7 2.7 3.0 11.3 12.8 0. 036

ALY FuAOBBR, BEAkEBICHe OMMERIT, FhEN] TBH LT 2%,

b EEDIES, S EETIH0. 029kg &,

BHEL ORSREB L OMOEEE - TELATICES M) 7V 2 OEEEEIL ) F U LORHGERRE LT

BLEEC, —HEKPICHBRLZ ) F 9 aid. BEPABHENS LEZOND, £I T, Y FULNE

k75 vhy b o—REHR~NEET 584 (STARFIRE) &, B a3h 5 it hh o BEH

HEEhAEET 284 WITAMIR-IEHIBALL) OO0 THKRETY 5,

T, D1 B4z p0ERBYe (8/4) £75&. 9 RROATEbENS,

¢ = kPal (p? - ph)

(3-1)



2. Kk DSEB (=3600X24X6/22400 g/cm®(STP)-sec/d)
Pn :i&@% (cm}STP)/(cm'sec-atm'’?))
A EBER (cm®)
t :E& (cm)
p1 : ER@OT, o%FE (a tm)
p: : FHE@OT, OHE (a tm)

THb, PCA, HT - 94DT, DERHEPL, RENENTORTEHEIONS (Szen, 1985), PCA

LT,

Py = Lﬁ?’y’g}—o_i-exp(— 13700)  (em?®(STP)/(cm-sec-atm?)) (3-2)
/. HT -9zl T,

P = u—%-—(ﬁ'exp(— 1L00)  (em®(STP)/ (emsoc-atm?)) (3-3)

TH5Bo 1272l RIBEAEER (1.99 cal-mol™K™) | TIMHEE (K) Thb, HHRERERI -
1 3ITRY s 722U, pa idpi»ps & L TR L, —RGHANS 5 I3RS RAE SR OBE O KIS BILIRE
coatingdaliickd, M FYLERICHTZERMRIMNTES, £3 -1 31Tk, ZOBLK
KX AERPDREPCAICKHLTI O, HT-9ixdLT100 (Szeb) LRELILBED I HE/LDDE
BEIRENTN 5,

%3—130X5i. STARFIRERHTI LY F9 20FEEI, 4.9%107" g/dHB1d4. 9C
i /d &3, CREEIRTS vy bhOT, OFE%1.3x107"% a t mEIEMITECREL TSI LI
X3b0T. BEAN ) FULRT,0DOET (HEL1.3%x107% a tm) BEIX&H B, LHL, BEDY F
o 2L~ OHRETFRHER IR, LiAlO; hOEREA M ) F 9 40K —€ Y HIHTORTH /e
LSHELSHS (Billone and Liu, 19858kUSzed) , e, ARIBILYMORK
(HT O 313T:0) THRMBBEROMEIIELENEZZLONTVAN, BftlEcoat ing LR T
YURREEFHTOMEB LI &I RBIERSSHS (Longhursto, | 983) .

#3-130k5ic. WITAMIR-IEHIBALLTIRFYF9L05BRIIIERKICKE CILBH K
SREBOEL EEICL, FOBLEOMICO, 2EUN AEMULTT X HTODRICLTEIX L., Chick
S TEBRA L EHE LA REL TV S, COZEHROBEORMICL D, BRFRERN~ORHRIL0. 01
~0. 02Ci/d&aBshTE, LML, SzebDBEICINEIOFKICK-TIZEE5~98%DT
) F o ARENERBICTEFRLNEND, PR, BRTA MV FULDI BWHENENDETHE, F3 -



1 30EHBRIWITAMIR-IT18Ci1/d. HIBALLTH66C1,/d&%53,

%£3-13. M) FULBERBHEDONLDDICT 2 —4F

STARFIRE |WITAMIR-I HIBALL
WEXIN: 1> LiAlO, Li,+Pbgs Li,7Pbgs
HEm TS5y b Li-Pbiit Li-Pbiit
T —IREGHR ESRRER ESRER
ikt PCA HT-9 HT-9
HEi(cm?®) 5.76%x107 1.6x10% 5.2x108
X (cm) 0. 15 0. 1 0. 1
rHEMOES (a t m) 1.3%x10712 1.3x1077 1.3%1077
BE (K) 773 673 588-763
BALEO ERE 10 100 100
Efg (g/4) 4.9%107* 8.9x1072 3.3x107!

(2) BOARICHT S b YU FILHER

FYFOLIEEICIDRAKLI 8ke V., EHxALF -5, TkeVOREBERMNT S, COBNFDOL A
WFE—HMEL . KBS ANIEWEBTTOREIZD. 00 5mmTH AL, BUHRIC L O EREZITOTVE

RETFO0. 0 4dmmPlEoEXIcHs (Rohwer and Wilcox, 1976) OT. FIFDLD
BE, AMEERIRIEL 259, AWEN, BRIEEEELTHY F 7 28 EAICID AL T &I X 5 RS0
DEARENE, LichtsT, DT TCIIRRBIROA%XET 5,

BEFHREFOBB BRI S TRET S ) F 9 ARSRE IIREREEY & L TRED IS5
M, FOABNIHTEHRHTODOETH S, HTORHT X b bFWIG I, I TRERMIZN-T
FUF 92T ~NTHTOORTAGHICKH AN L LT, 2HWMGERLIHT 5, HRREIHEIL, ¥F
@ﬁ%tﬁ#mwﬁménaﬁé&\Em%ﬁw@mﬁ%EEkEKHMén%%@&mﬁwfﬁiaik‘u
TOETIE. BEZICK 3 ERPBRIERICES MY F9 20BIEEOHRIIMA LN T 5,

b Y F o AEEERARDADEERE LTER (RE0SOBRIREEY) K EEL B0, HRREIIK

ARTEHEINS,

Dose = Ar x (§) X BR x DCF (3-1)
okl R Dose :#BREE (r em)

Ar P F o LHE (Ci)

C CEEMEIEEITA Y FoLRE (Ci/m?)

Q cHH#E (Ci/sec)



BR : FHE (m®/sec)

DCF cHREEEE (rem/C1)
THb, WCOMDOBREDCFOEAES — 1 415RT, STARF [ RETH 2 ABOEYHRRE
1.64x107™* m®/sec & L. ZOMD6 3 %4 EIOOBRINE LTMA T3, Holdren (1981)
Gurol and Dabiri (1984) OPBROEIVTNHEHMOFRERT, KEH SDORINE
FERD5 0%ELTHMATEY, SNSOBEITEREICH ) F U 22 H U BSOBEICERI N T3, S
TARF IREIZBVTH, BHEOIETIIFER%3.33X107 m®*/secH510i35.0%X107" m®/sec &
L. RELSOBPAEZDS 0%& LTHELTWS, £3 -1 AFOKRBREEDCFOMIIKHAIT LTS
DB BH. MOBBUBRENTME, Ti 115 (1981) ikcka&, U, S. NRCHAMECK

LT62rem/ sCi, /. BRIcHLTI4drem/ /CitlT3,

#3—14. BR&EDCFOHE

BR DCF Hig
(m®/sec) (rem/Ci)
2.67x107* 986 STARFIRE(1980)
2.66x107* 62. 7 Edlund(1983)
7.5 x107* 70 Holdren(1981)
6.24x107* 107. 7 |Gurol and Dabiri(1984)

SEREERO P ) F o AHRERIRTII. ARFO MY F U ABEREHERBICHS EREL. (3-4)

£BDC,/Q (s ec/m?) OBIROI V—LEBRTEL OSN3,

C(x,y,2) _ 1.
Q 2xo,0,u

)

exp(—

yZ

20,°
TRy 2

_L‘?.ﬁ;;.)_.}.g.exp{_ L%E%LH (3-5)

oxp{- 57

iyl R u :HE (m/sec)

H, :HHFEOHEDHE (m)

o, HEAHOyHRE KFEHE) O 4 —2 (m)

o, BEAFHDO:zHE GEHE) OWEEt -2 (m)
ThB, Flx, v. zOBEIIMT, x —y FEAMEEIC. i, 2B ERZICE O B 2 i
Licdab0ET 5, xBIIREOHEIC—REED, BT —F0, . 0. ExOBKT, Pasquil
1-GiffordBici>bDE L. ELMICROARTRDE NS,



(3-6)

0. = ¥, X (3-7)

(o, . vy . @ Yo it  Pasqui | 1OAKHEBA~FICL - TES 200, BERBEEESR
(1982) »ogiALI,
u=1lm/sec,Ho=10mbLPFu=1m/ sec. He=100m&LitEDxMt (y=2z=0m)
DC/QORHEENENR3 ~ 1 — 1 HLUW3 -1 -2IcR T, M3-1-1. 3—1-2OBERIL. *
NENOHMBRHOTBHEL LD TN, INIIEERCH S MROERER 2DIC LW, BT, SRR TO
KEESEE1000megaE, B3 ~1—-1. 3-1-20x=1000mcHi308ELOENS,
H,=10mD& %, 10g(C/Q)=-3.3 &AMt C/Q=5.0x10""sec/m?
He=100m D& &, 1log(C/Q)=-4.8 #3212 C/Q=1.6X10sec/m?
THbo £3— 1 2ITREINTVB I DI, THEEFIKMATF Y5 ¥ FOOBIENS + ) F 9 LD
D-THEOBE1BHLOMLI0C i, H20ik. FMELZ5000C 1 LFHEXN TS, LidtsT,
Ar=5000Ci/yr&lT (3—4) ADS PV FULCKIABRERBEHET AL Ho=1 0mD& &,
Dose = 5000 X 5.0%10™" x 2.67%X10™* X 96 = 64 mrem/yr
THb, £/c. He=10 0mD & &,
Dose = 5000 X 1.6X10™° X 2.67x10™* X 96 = 2.1 mrem/yr
E15%, 722l BREDCRO#EIIEZ 3~ 1 AOSTARF I REDSDER, BEDRFHREBHROR
SEEIES T, FEEERHROBIARICK T 2GR (REEEH) LEMimrem& LT3 (RFDH
FEL, 1975) 0 LEEAST, LTRDIH =1 0 0mOLEOHBHEE 2. Imrem y riZHER
EEETE?, M3-1-1. 3—1 - 20C/QEtHRRRICHREL. »D. —DOORIZEKR Lt D%
3—21TRT, M3 -2, HEE] 0 0 mOHRNRARN S, LIEOHE T, #MlEHE U TR
FOHMIZ1m/ s e c TR BAEREL T B, BEICIE, FFPEENIEALY 5700, HEREREIIR 3
—~2HHDEL D b/hE{ 1B, T, D-DF T, &3 -1 20K, BHlRIZ0. 3CidFEhiRL
0Ci/yr&lLT305, Ar=110Ci/yrilLT . H.=10mD&&]. dmrem/ yr, Fh.
Ho=100mD&&E0. 045mrem/ yr &iil, BENMITHHEREZEEELTES,



] He=10m ] He=100m
uslm/sec N u=lm/sec
-3,0:/ -3.0]
N ~
-4.0] -4.0]
o ] o .
~ . ~
o g (8] -
o : ; :
2 .5.0] 2
h F
E
D
] A B\ €
-6.0]
1
—7'0 T l['lll'! T T Il!,‘], T T TrTTrYry _/'D T T ]]yy"rY T T ]‘[[]l!l ¥ T Trrroy
C.i 1 10 100 0.1 1 10 100
Cistaence from the Source (km) Distance from the Source {(km)

H3—-1-1. u=lm/sec, He=10moDifa& ®3—-1-2. u=lm/sec, H,=100m D4
R3-1. x@Lickxit5C/QODHE
Wiid. Pasquill KRZEEA~FIIxd 2 higeto
TR EDLT,

Kic, b UF U LOMYAHERRE LTHEREAVBROMEEEL S, Ti 11 oid, BRPICHH IO
FUF O LIS B HERBOFES RS L THEOOGEERI LT A, O, National Cou
ncil on Radiation Protection and Measurements (NCRP)
OHENHESEOMES VS HTROLEN, T/, HERRLMBO=ZDOHRIILEIDL L —KTHL
Rt T 5, NCRPOHERKRDOATIHAINS,

D = (1.22C, + 1.27C;, + 0.29C;, + 0.22C.) X g%g X DRF (3-8)

il D ERREE (nrem/y )
Cw C kBl kO F Y Fo LE (pCi1)

Cr : AYhOKSFO L Y FoLBE (PCi 1)

Ct, EMORILIcE > TELBKAFO ) Fo 48 (pCi1)
Ca L REhOKSFO Y FOLBE (pCi 1)
DRF :&@B#E% ( (mrem/yr) / (pCi 1) ]



1000

He=10m
He=100m

Cese Commitment (mrem/yr)

dd t i rixsl

¢.01

Ty LR RALL T TTrTYY

0.1 ! 10 100

Distance from the Source (km)

B3—-2. bYFULOEMBREE
Pasquill AGBEEA~FIH LT, Ar=5000Ci/yr . BR=2.67x107'm"/sec,
DCF=96rem/Ci 08, BRiiGEEBEEEOSmrem/yr 2&H7,
Thb, (3—8) ROFBUPOLEEDHIKIZ. EHEISAN I BSHD 3. 0 1 OKSIERMTHL LI %
OHREEDLT, B4HOEK0. 2 23R (HELSORNEEL) OFFREEDOL TS, NCRPIF
DRFOEE LTI5X10™  (mrem/yr)/(pCi/1) 2FHL T3, ARFD LV F LEELpCi/m® %

KEHOKDED b ) F o LBEICHET S &
1(pCi/m®)

6(g-H,0/m?)

L1322, 7oL, ASHHOH,0 OFE46g/m® (NCRPOE) &73, Sk, KEHD Y F v £ HE

= 1.7%107}(pCi/g-H,0) = 1.7Xx10*(pCi/1-H;0)

1pCi/m It LTCa=1T70pCi/1&%5,
EBOFN— BRI FOT, x=1000m, y=z=0m, u=1m/ sec, Ho=100mo&s,

C/Q=1.6X107% sec/m® Thoto Y FULOFMBHBBENS000C iy o, PIFVLH

ECi3.

C = 1.6x10™(sec/m®) X 5000(Ci/yr) X 5pExaicsos (Yr/sec)

= 2.5x10%(pCi/m®)



EWB, LIt T. SOCOEIIHT BC, 1.
Ca = 2.5X10% X 170 = 4.3%x10° pCi/l
E133%, (3—8) ROPTHRICEHT 2B HOBWRFRBAFET A&,
0.22 X 4.3x10° x “3%—0 X 9.5%107° = 3.0 mrem/yr
585, COMEIR (3—-4) REFE-THELLEL., Imrem/yriod5 0%AS a0, HBEIE
EOSmrem/y r XDINE,

Cas Crin Cp, OF = BEODT, (3 —8) RA - THEEED TTL S ENTEROHA, (3-8)
KT, BYEA L TOKRAEROBEINM D ASOOT, AMBRICL A RBREROFHIEELEX o0
5o PIZIE, SREKPO N Y F 9 AREAARTHDOKAIFD Y F 9 LBED 1% (Cu=0.01C,) . Ao
AP YF o LBELZFDS5 0% (Cr,=C¢,=0.5C,) &F3485E (Tilld), C/Q=1.6%X107°
sec/m* D& X, AVENICLAHBGBIAL Imrem/ yr &5, L. ShiddEdiciEgniige
THbB, e PIFILBHENI 1 0CI /Yy rOB&IKR. Ho=1 0mDLED@C Q=
5.0%107 sec/m® %{# T, FRICET2HA42. 0mrem/y r. RYWENCHET 28547, 3m
rem/ryé&iisd,

BREOBREICI. P F U AOBMIEBHERHTH 5 L EZL ShADT, AYEIICX 2EFIIZEE
T, FE (HEHSORINEED) KEKAMVRABREIAEZL S, KRHEGEIT. Y F 9 a0 R,
MICHME N5 LRETAESIE T V— L4« BF NV, BRIBHARET 5735137 « ®FVEERT 5, o
L. P—4 - =FVREEREEE LTERE (B#lm s e cPllb) OB&IC, 797 « £F VIR
IR (A3l m/ s e ckifl) PBSIKENETNENTHS, IV —o EFVE[ES RO C/QH
i (3-5) X SHEL, BHRGEIT (3—4) RhokD B, /%7 - EFVIRORNTEX N5,

Cx,y,z,t) _ 1 ) _ (x-ut)? vy
Q (2“)%axuyaz exp{ 2032 Zﬂ'yg}
~H.)’ (+H, )2
foxpl- L) - expl- L) (3-9)

fz12 . t :BEEME (sec)

0x  :BENHO X HEOHE <5 A —4 (m)
THB, (3—9) REOQIIKME(Ci/sec) T, KMEB(CL) £&bT, Lidt-T. C/Q OBl
H(m®)  ThB, (3—9) RPDERT A —F0xy 0y« 0, (A t DBIKT, KRTHL SN,

0x = 0, = a’-t (3-10)
0, = y'-t (3-11)



o2l EBa’ Y idPasqui | |ORREEEA~FICL-TEE S, o' v’ OF — 7 [ 3HEFEHEIS

FeRhoR-T 237 c TF AT, CIIBHIt H I 3REAEDLTHS, BHRSRIIRITHEINS,
T

Dose = fC'BR dt X DCF (3-12)
0

72U, TR BSUENSARREZER LT, BESHMNINE (R ITORMTHS S, (3—-12) &%
(3—4) RTHIBSHTESEHL

T
Dose =Ar X f(%) dt x BR x DCF (3-13)
(1]

L1583, F2 L. QOBENIIC i T B,

31 2ITRENTVBEHIC, BRAEF TS v P REET S M ) F 9 20RIMSTHIC K » THRA T
HBH. TR B2MOFED/HIC, HAHL1000MW, OD—THREFE 1 Eh0 1 0k gdbsunitl
0OMCiDMNYFOLNERTS Y FRKEETSEHDET S, IT. M) FULBHBRESNT, =2

DU ~VOHEBERET S5 &ICT 5, THbB,

LRVA TS5 v 2R LIcBS FYFma 100MCL (10kg) s
LvavB O BFERSNERLUES FYFYL 10MCi ( 1lkg) KR
LG —EABE L Bs FYFO L IMCi (1008g) i

LT 5, X5, VRWBEIUVAACOERIL, RFFUBEERRE (RFHEES. 1964) iKbirs,
RABE L L CEATERICZENCIENT 5 L{ET %,

HEEEO P ) F O AR KA WREROTETIE, HREIEHEOLDOEERAT S LIZTSH, JITIHEL S
TARF I REOEARALT, BHREE3.3X107* m¥/sec & L. THICEENSORINE LT5 (%%
Z7T. BR=5.0x107* m®/sec &95%, LRACOEHEEZL, Ar=1MCi (FIFTL1008) .
DCF=96rem/Ci, u=1m/s e c& LT, KHBRIOOHEME & HBRE & OBERE T V— 4 - €
FuBLUeT7 « 2F ML ORDI D%, TNENRI -3 - 1 HXF3 -3 -21TRT, R3-3-1.
3—3—92iciH, =1 0mDEXEH, =1 0 0mDOLEDHONESHEL TRENTN S, HrPORERIL. T
P EEEOhD, [EEERE] BLU MEADMS ) OWEAHWT 2 DOERENE-TVS25 T
emAEDLTIND, LRVABIFLV~<LBOBROEEOWRHEIL, K3 -3-1. 3-3 - 290f*%
FnEh1 0 0fEB X1 0B THITRD B I LNTE %,

B3—-3—1. 3—3-2Mm0, Fh—»5 - EFNOHEIT - EFNI0 GERMEL S, FREL O
0 mOBEILE = THRENTVAD, BEROFHETIIH, =1 0 mOBEORRIEETHA S, HLHED
251 em&R3—3— 1 ORBRELELBT 5L, BEDOBHE.
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L CoEi (100 g i) lkmipgT25rem, 1 0 kmitNT1. 2rem

L BOSER (1 k gl EkmitiT25rem, 10kmiiE Tl 2rem

VOV ADES (10 k g i) He=100m&LlTH10kmiif{T23rem
&18%, koT BMEHEREN DI & D 1 k mERRFBERE T TSI, Likdts T, BlMaRE7
5 ¥ P ABEOPLICE S, BbERI2 kmXx 2 kmb s RENLILEICT 30ENRS S, T
LSDIEC EHFEE kmEMR, BEADMETH B LEND B,
D-DFICELTIE. ®3 - 1205, A1 00 OMW, OBRESHF 1 BH 50855030, 5MC
1O Y FYLDBFETSLRELT, JOLBIHERBICKME s TEE,

5 0 g 000miT25rem, lkmitRT13rem, 10 kmitiT0. 63 rem
&13%, LIz T B Y FUL0RLMED SISFFBERIREARATEIHICHON SEE S 0 0 mEIRER

D, BEGHEIBERIZ ] kmX 1 km&iis,

o o
=4 o
o o
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K3-3-1. 7n—=i - EFLOES H3-3—-2. 7 - =FLOHE

®3—3. LVCOBH(A=IMCi)IZHT 2 x @ ETO M Y F v 55 E
A~FiiPasquil | ZEEMEEROT. BRid [FEBERE] XU MBEADRE ]
OWMBEOBRZL]KH 25 T emERDY,
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NTCER, LOERLHEET 22 Ebh a0, [AROBERELRITOEM0. 51 emdd, FUEL
TEMO. 1rem. REMNETEMO. Sremed3, | (BRFHELEEL, 1987) OBHTH3B,
L7t Tl K@ THL PHREGEROARICHT 2 HIRGROMMEERSE LT, SREEEOFEM S mr em
ERALTOADT, LOBRICHEGTLERITINN,

(3) EHIFOFEMSRED T

£3—4. 3-1 2ITRENTV B LS I, BEMAF TS v F RICEET 2 MU OB B  Ein e
IEEHTIRBTFMC 1ITEL. P Y F 9 A0MEEL D b—HTAE, Lht-> T BHOFE LBAI, b
VF UL LD LFEFPHEOE VA BUEL OIS LSS, Piet s (1983) ickiud, Bk
PEETHE. TV TF 3T 0 0 CRLECHAEMOMo0; &8 > THEET S, 316SS (Mogatk2. 0
~2. 5%) TR1000TCLLET, £/ HT-9 (Mo 1. 0%) Titl 30 0 TLLETMoO; DR &
URHEDMETE S, Mayad (1985) #Hensleed (1985) i3 BE. BN LORKEEZLT
PCAPHT - I OERT ZNROEUGEERINKD TS, Lictt-T. BHHMBRIEHE D O,
75 X2 EEATONEO THES MR XN, B, BROUHE S TBEHMLIE & FUEY 5 &0 5 B
ET2E5E (Gurol and Dabiri) . BEBSENBEAIENS JERH LD AT,

T, BEHME L' ) TF ARSI ENIBED. 7 RICK A ARPRGRE L RO TH 5, AME
BERBIIKRXTHE SN S,

@ ro; © —ur C LY, »
Dose = AR;'KI'KQ-Eua-ff f o Blur)- X8 grdvds  (3-14)
g V-~ 0 4inr Q

7272L. Dose :#@EE (rem)

ARy : B EtRERURE (C i)

K, . B BRE~OBREIEK (=1.88%10%/3600 dis'm®R/(MeV:Ci-sec)]
K, : BtE RN SBBELB~OBERY (=0. Trem/R)

E L TEEDANF— MeV/d i s)

Ba : BRI T B T HOERIUEE (m™')

B : RIS B T BOLRIUEK m™)

r s PR & v — AU IMAR & OFE#E (m)

B(pr) :ZERICHT 5 v ROBFERE
%3, C/Q0#fiisec/m® T, (3—5) RO7V— LBBADOSHET 5, BERKIRRTELS

s,



B{ur) = 1 + a(pr) + B(pr)® + y(ur)? (3-15)

(3—14) RBIY (3-15) XFOHRBUa . by ¢, B, YREVLIAF Btk > TETZL £
OF -2 3FEHES (19384) hoksTn

) 77 OBHERLED S B, v BEBHMTAOE Mo CERIEE 6. 2B, THREHT AL —(.
15MeV./dis) £i3C4% (Cheng, 1983) ., Ari=1MC i OHE&D. RTHMD Mo 12k
HHBFERER 3 — 4I0RT, K3 - 4 OB -3 — 1 B bDTH B, + U F9LICLEAN
BRI T 7 T X A A BRI Z OXBORSBELFER LS. Hic. He =1 0 0 miZBOTZDEN
ELe B3 — 406, REOBS. BHENS L kmiaT15rem. 1 0 kmiiT8. 3remdlis,
—DEBREET S0, D-DFOBRE. D-THIKLNT Y Fv 40 X7 dBEEhAH, BEKLHE
ORHAHEHINCEAR S L3 aled b 5 L Bbh 3,
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(150)

1986 4H268. VEYZS54FOF =/ 74 VEFHRER 4 S8 BT FRES PRI S A
HEAE D Ul B SN/ B ERA I TREKL. %900 0 kmihBATH, BRuch®T 2
BohsatmEMRitEhie GG, 198 8) » VEOHESE T, BREWROBHMIZRT LA
5 A 6 BOBRICHERHIE LCET. FV X5 0MC i &2hIAOKSHEWRIGS OMC i, &3 100M
Ci GRELS0%) PBRICKHEINLEBEINTHEN (Powerss, 1987) . chud, T
DY FU LKL HERBERABTRELR. 100 OMW, BERAFRICEET S F ) 79 20REFRE
THDH (1L, BES (1988) IKkad&, MHMFICHEHE L TREICAET &, RSN/ HHEMRD
WEII. 300MCi%ABIELED ),

F 2/ T4 VERTIE, OHRRLE. | 0 BORMIChbc- T, 1HIK2~12MCi (A 6B#H
FHZER) OBREGHHESBEICHE X i oo ABOBSHERIBORINICRA YIS LI 0 ¢
Zid. BFLDILERINTEOINOD, Powe T s Ol BEHELTHEREENLLT00tDS57
A FOBFENAE LS LTV AAIRMELS 2 L1EL T 5, STARFIRETI, 75 ¥ MPIKEET S
FUFOLRIELL. Tkg (11 TMCi) Tha 1EOEHRTCHBENE IV Fv4ik108 (0. 1
MC i) BEEFELT S, LvL, STARFIRERIZ, REHMELTI 64 tDF57 74 FAMEAX
NTHO, KEMNFELBAICI, HENKRE LR LHDES,

3—4. H@E - BHBN1TY v FFOR2ME

BAMMNSH B ENA T ) » FIFREBE & EAROTS ORBER DD, N 7Y v FEOZ2HICEL
T, 3 — 2 KBS LN BEOBEBERBICERT 208N D 5, Y F U LOREICDNTI, |l
OETOHRBMD—T A 7Y » FFICHEATES, Kastenbergd (1979) 0I5B T
J oy FIEOBSRcESCHRICEBE, N T Yy FREDOBBEO = 3 V¥ —FEIILWRO D EFHFE
ETH A7, HEROBRENVET, BHMEEBRORET NIARIOERNEZ 2,

Schultzd (1980) 4. 2ulih400 0MW, Dy vF 4+ 358 7Yy FIFOBEHEHZ
BEICLTYRY - TERA Y FEF-T03, Schul tzoid, MBEEICBAL TS 4 TDT 5 Y
by bAEEITOE, THbb, 9 VEBWREL. 77 7y b TORSEFIGEMBICTIES

(uranium fast-fission : U—f f 75 7y b) (P YD LEBMEEL, 757y FRTOBS
BRI A RENICfT 584 (thorium fast—fission : Th—f fF5>%y b) | FY Y LERWRE

L. 75 vy pr@&ﬁggm%;m%w‘atgé (thorium fission-suppressed : Th—fs735
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Yy b) o BREHEER LISOMBIIBRETF 75 v v FOBE (pure fusion : PFF35 vy 5 k) @
POTH5B, COEDDIATDT S5 oy MHd B854 —9 %K 3 -1 5I1TRT, /. £3—1 510,
NATY y FERICEET S P ) F AL BEHEEL. BOBERY. 77 F/ 1 FOEhZhOBEEOR D
RENTV D, MM T Yy FRETIE BORERWET 7 F /4 FHELEKOBBEOABI L ED S, N 7Y
v PR OBSRERMOBIEEL ~ i3, ARECRHAEEOLWROBAEBLEFLTHEN, T2 F
JAFIKELTR, LWRFDTZF /4 FOBSEEL ~vk D b—HAE N,

EEILROBHMHEDORER 3 — 1 615RT, £3 -1 6iCid. HBOAHIZI000MW, LWROES bR
LTH5, RKECDII. Th—f {7525y FETh—fsT5v5 o FTRTZF/ 4 FOREHEDN, &
I LENS | OISO TN 3 2 & Th B, tud. U omiile < hicki s>’ U~>**Th~
22Ra—'Rn—~?"?Pb—??Bi ~%*T1) &Iz L 2 bDTH 3, PAIE, U (CEBINT 24) Ot
Z°Th (R, 94) OEROBFETRTERS - 50L310705, B3 — 5005, YIHEEABILE |
MCi. BEEIMC i THELLES. | 0ERICIUBEEOKENEI I AN U TEIH TLRYBAKUED I
oA, U b AHEEAIORBIIBHP 4 i 1 (BSUHT BBHP) RHEY 5B
OIS B, B0, &3 —1T—1IRTESIC, BHP—a i rTRTZ2F/ 4 FAKBWTHANST
% (—#5, BHP—water (Kics4F3BHP) Tid. £3 -1 7 - 20X CHARERMNE &b
H3) o MAT, B3—17T—10L3E, P 2EFHTEZ2075 vy FTi>y PThbh S 50
RSP O T, SAIEEICEN Y "Po KT 7010, 1k 1 0,5 1 0 0ECMITESITBH
P—airOEMNAMAT S, & LT, BBPHPORLENSII. N TY v FIELLTTh-{s75 >
Ay FOBRMFE L LU P 2R EHTET 5 5y PTIR. 72 F /4 FICBU TREHEREY
BEORENE U5 ARt nid 5,
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K315, WODT5Uhry MiTHT 5285 2 — % SHHEEA VRV b Y —

-5y b | Th-fIT75 o5 9 b | Th-fsT S 9 b | PFFS5 VAo b
BRSHA(MW,) 4410 910 2990 35740
{5‘/’}’*;!\&57‘](54%) 3810 3820 3400 3290
EE(m) ‘ 18. 6 38. 8 127 152
75 vy VSR Inconel 718 Inconel 718 Inconel 718 Inconel 718
75 vy PG 5. 5 8. 0 8. 0 17.5
BYR U;Si &mLY Y e LI -
BBEEER (kg/yr) 2230 2650 3680 -
Hhtge (MC i)
FYFUL 12 25 81 97
FEE ek 350 720 2400 2800
BORERY 1500 1400 280 -
TIFIAF 21000 8700 11000 -
&t 23000 11000 14000 2900
#£3-16. EEELEONL TV v FFERORKEEE
HBEIMC i,
LA || R OBFT
04 14 104 1004
U—ffTS5v45 b
FEE N gtEE * 350 65 5. 3 5.6x107°
B RERY 1500 470 28 2. 0
FTIFI/AF 21000 12 10 5. 4
&t 23000 550 43 7. 4
Th—f f75 4%y b
FHE e © 720 140 12 1.2x107°
B3 1400 410 50 4. 2
FIFIAF 8700 130 190 82
=5 11000 6§80 250 86
Th—fs75s4%v b
FER AT © 2400 440 36 3.8%X107°
BB 280 75 9. 2 0. 78
FTIFIAF 11000 7. 3 8. 0 3.1
ast 14000 520 53 4. 5
PF75 49 b
s * 2800 530 44 4.6%1075
1000MW, LWR °
B3R 1300 200 38 4. 1
FIFIAF 1100 9. 3 5. 7 0. 49
af 2400 210 44 4. 6

S SO C LR BRI TLOT — 5 IDREN TSN e, Ik 1 0 0 FiC
51 2 BEREEOBIRERT, EROELD b/hELEbNE,
b1000MW,LWR O@IHHF — 4 A XKFF(1973) B Xk UBenedict 5(1981) ok -7,
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£3-17. 7Yy FROEEEILEOBHP#

£3-171—-1. R 3BHP
Bifn210%km® (&) .
B R ORERY
0% 1% 108 100%

U—ffF5 4y

FEE A GEE * 89 17 2. 1.8%107°
BOEERY 4600 1500 340 34
FTI2FI/AF 120000 1100080 110000 85000
=5y 120000 110000 110000 85000
Th—-f {75 %9 b

FEH e * 180 36 5. 3.8%X107°
BnsiEmy 4500 1700 6§90 71
TI2FIAF 100000 140000 280000 4600000
&t 100000 140000 280000 4600000
Th—fs75v5 9 b

FE e * 600 120 117 1.2x107*
B sERY 820 310 130 13
TIFI/AF 9300 8500 32000 1200000
&5t 11000 8900 32000 1200000
PF75 4 vk

FE U * 720 140 21 1.5%107*
1000MW, LWR

BB 2600 680 300 33
ToOFIAF 9700 9200 8000 4300
&E 12000 9900 8300 4300

SR SHEEO T L RO B E O BHENTEOT — 7 IRENTOIRN s, ik 1 0 04

+13 2 EERETEEICH T 5 BHPHEIIRER T, REOELY b/hxvEEbhs,
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£3-17-2. KicHT5RBRHP
Bt km® K .

EE R OR
B 14 104 100%

U—f§75%4 o b

EEHHEE 3100 7490 30 1.8%107¢
e e Ak i 660000 730080 3348080 3400
TIFIAF 2100600 1508 14040 11¢0
Gt 8700600 7586080 34008 4508
Th—f {7555 b

FEA A ® 8400 500 64 a.8x107*
Bl 6540000 1100686 67008 7240
FTEF/AF 896060 14006 2200¢0 94840
&t 740080 120000 390080 17000
Th—f{s7F5wry b

R 21000 1600 2040 1.2x10°8
s e ADR 11006060 21000 120040 1348
TIF/AF 110600 778 1660 5180
=5 i 2400800 23000 138040 1886
PFT5 4y b

EEASTRE ° 25000 2000 240 1.5%x107%
1000MW, LWR

B BERY 350000 42000 28000 31680
TIZF/AF 280 i8¢0 150 1080
&t 350000 42000 28000 3200

M E B O TR RO LRFIR OBHEIDTTOF — # IRENTHIE o, ik ] 0 04
F1F B EER G EEICHT 2 BHPEIIAE# T, EREDHLD b/hIELEDbN S,

3—5. M~—R - ¥ RFLERO-REERORH

BRAFET 5 ¥ b O S ICKEHEO OB v 2 7 MBSO TERLRE LIBEIT. ZORENEDLIIK
Eﬁb»%k\%@%@ﬂa®i5mmﬁbfw<ﬁ%¥%¢%®M§%?Mﬁwc%ﬁIﬁ%%&ﬁ:@&é
Eﬁ%ﬁ9z%A®m%%féﬁ%ﬂM?5ﬁﬁﬁ%?\%K‘ﬁ%%ﬂ%?wmﬁmﬁféé%émﬁ%?&
B, M2 - ¥R 7 AAEEEICHRE N > T, MR, MR, YR EBNICITS Y 7 by 2T
YR AT BN B DR — R, —BINCHREIEWT 2 bOERRE. ZLT,
BBRBO= o SHR I N5, 53REOHSOE ML b 212 L THESNITIN—X « v X7 A%,
TERA . 2T A ETEING, LITFT. BBAE Y AT LORSHORMEMERTS 51 0IBF LI



IF RNt VRFLAIZDNTHRNG, COHMPBN—R - v 2F L. Hasegawa (1985) Ick-

TEHRRIN/IcTF R %= - Y2 WP SL ETERIN T3,

Secondary coolant
A

Auxiliary heating

Primary coolant

)i Blanket
tritium recover |
A 7 y
Blanket Fuel clean-up
)i Fuel injection}%-— & separation
Plasma o )
#Fuet recovery

—Vacuum boundary-—

Shield
e Waste treatment ](——————

Superconducting magnet

| Waste storage

Ventilation

Reactor building

H3—6. BB&FE R F LOHEET v

R S o L— 2 AHET 3 P CHBEESLEL LA, MBI TERcTons (AHS, 198
6) o —OIIHENEET. JNIERAF Y X5 AHOY 7 ¥ R 7 LHORENIIERO, 7Y 2T LOH
Bt ED T, MESHEEEF VAR S - 610RYT, K3 - 60X 5. MRS ¥ X 7 L ORMEGHIRIRI
Sy b T =2 AT Bo BMEBMOETICE>TY 7 ¥ 27 LHOMENBIRIEIT 5L 65D 5 570,
ﬁﬁ%ﬁﬁmﬁ%ﬁﬁ(ﬁﬁﬁﬁ)K%MLTB(ﬁﬂ\mﬁ%%?wm?—&%ﬁ%K%ETél&ﬂfga
DTEEMEL, Eho. HEHAEEEEHRTBAT 2 5HE L, Y a b= RBEBR Y +T -7 -
2R LCEATE 5. BENERO—FE BTN, KDX3ICE5,

(BLANKET LINK-TO PRIMARY-COOLANT)

CRIRT S Vi R —REHRKERL T AT EEED LTV S, MBEF VERBLIT —2 1E77
Sy FRTBILTE o ELT ¥ 1ab—va YEBBLLERICZDT 5 v P 0 OIERCRICRS
M%néoH3—6#6ﬁ&bk@%%?w®?—5%Appendix CitiR?,

b 5 —oORELEPIRD > OERIOART, SN~ — R (B CHMEhB, SITRD-T
AT B ¢ &1 LT BREEEIET 7 X< HIEHR (198 5) Ik BRARMTOTMEN SR o1 COM
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- ZARERFRORE LB, BRI Y F 924520 3EHEWE (R 1) 2BECHEINITTO
BRELERT 5DDOLDTHE, 75 XvHiFint. 2 2MEOEEASRAMLL. ThoEROWEODS
TIEHEL T3,

A, —DOYTYRF LD MY F U ahiEhags

B. =204 7 27 a06R [ AN Z1ES

C. #HOY 7274 oR I AT 21ES

D. energy sourcefHALT, DY 72574056 R [ X 2184
oI, 77 AR, i LERERORTE b SIS LT, BUHEROREN LS LCHREROR D
OHREE LT, ROEDERBL T 3B,

ORAEME (REBSLDIDOY T YR F LDT 0 5 7 4L)

@R Y F v LR

@Ak

@REEE, XERBOREL
O~QOHFRIALRH N — 2B TEHAIN TS0 @QIBIL T RTINS 5 VDI ERITHEO Il
PRENFDHBATN LN, Hili<—2DF#MizAppend i x DIRENTV S,
MR — XA BETADICHO T F X9~ F « Y2 WPSLit, Fussvay s VAFAICRT S, 7
ngsvay s YRAFLE, TOS) Y a VERTINLRENTEL—VOESE LTEBENG, Tus I v

Vid"if~then~"OEELON—NLTHB, PSLTEHBEN T Y7 v a VIFROLHIZNE S,

(P EXAMPLE Fuyrvavé

(TEMPERATURE INCREASE-AT ?X) :bl. 9TV RFLAXTRENER] L.

(?X LINK-TO ?Y) [T RFLXMY T RF LY TS 5 ]

———> AT

(MAKE TRITIUM LEAK-TO ?Y)) PRV F UL T oRFAYICRET 5] &0
S BEREEERE BT o< N,

Hlg~R—2 (Fugrvay . 2€)—) BOBRRIINTIOETRLE NS, L. (TEMPERATURE
INCREASE-AT BLANKET)X& (BLANKET LINK-TO PRIMARY-COOLANT) & 5EER

D TICERIHEICH > T LOT ey 7 v YORTENILTHL, (TRITIUM LEAK-TO PRI

MARY-COOLANT) & ERLF/ R M o b, AR LCREEH L2 —-s DY —X -

sarsaikAppendix EiR?, Appendix EfD7as7varR011~R182HHK
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REMEDFMEI SOMBEEDL TV 3,
Tl FA4 4 2Ty TORMKIREERED Y $ ab—v 2 Y CRIATH B0, KT RoS—F « 27
LARBOTHBEASNTO S, LU BAITIRE . BKERORETFEESED LTO A ICHE I,
R3-60oM&EETV (Appendix CHBR) 2. YESE LT, Pt
(TEMPERATURE INCREASE-AT VACUUM-BOUNDARY)
EAHLIET B E, iR,

1 VACUUM-BOUNDARY DAMAGED
2 VACUUM-BOUNDARY FAILURE

3 RI LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDARY

4 RI INCREASE-AT REACTOR-BUILDING
5 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
6 RI INCREASE-AT ENVIRONMENT

3 RI LEAK-TO PLASMA FROM VACUUM-BOUNDARY

4 RI INCREASE-AT PLASMA

LB, T B2RFy 7O THENY Y FY —BiR) IO T, 3R 57w 7Tk TR | OREB~ORM
ETRIDS 7 X2 ~DRE] OZOOBRIHE LI EERL TS, SOOI PRI, £hENE
4 257 9 TETIORENTH B,
K3 —6OHEEFMI P Y F UL, RIRKREMILICICODOBIELSMLUIc Y X F aD—-FPER 3 — TIZRT,
B3 —TDeFrid, T,
(TRITIUM INCREASE-AT BLANKET)
EANITBE
1 TRITIUM LEAK-TO VACUUM-BOUNDARY FROM BLANKET
2 TRITIUM INCREASE-AT VACUUM-BOUNDARY
3 TRITIUM LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDAR
4 TRITIUM INCREASE-AT REACTOR-BUILDING

5 xxx EMERGENCY TRITIUM RECOVERY UNIT AT REACTOR
-BUILDING INVOKED x*x*x
3 TRITIUM LEAK-TO PLASMA FROM VACUUM-BOUNDARY
4 TRITIUM INCREASE-AT PLASMA
1 x%x ISOLATION VALVE BETWEEN BLANKET AND PRIMARY-COOLANT CL

2555**220LA710N VALVE BETWEEN BLANKET AND BLANKET-TRITIUM-RE
COVERY CLOSED xxx
FHAEND, [x%x] THELRT v 7 THILBEMEII L., WEIFHIL SN/ EARENTVS, ¥ 3
2 L=y AEfFEEPEAppendix FITRT,

Appendix FOEFHNS, BEEFNVEELLI LKL ST, BROERNLDL S IKEDLLIVE
BBRCENTED, COXINRTTu—Fii, BMAEF YR T LORRMEEHIRT 5 1o ICL BT RS Wk
LT tT. EETHBEELIOND, Ll BEDY L ab—5 ik, Afh~<— R, #EE7 VT HR
BLOTHY ., F1o. BREPOBHOEEINC LAMTALOID, HEEH ERBETSH 5, LIt/
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Table A. Energy Intensity for 554 Goods and Services in 1980.

No. Unit Thermal Electric Total Sector name
(kcal) (kwh) (kcal)

1 mt  2.6491 x 10° 3.4180 x 102  2.8213 x 10° Brown rice

2 mt 1.7780 x 10°  2.2942 x 10"  1.8937 x 10°  Rice straw

3 mt 29262 x10° 3.0315 x 102 3.0790 x 10° Barley(domestic)

4 mt  3.5562x10° 3.0315 x 102  3.7090 x 10° Barley(imported)

5 mt  3.3188 x 10° 3.4383 x 107  3.4921 x 10° Naked barley

6 mt  3.1816 X 10°  3.2962 x 107  3.3477 x 10°  Wheat(domestic)

7 mt  3.8116 x 10°  3.2962 x 102 3.9777 x 10° Wheat(imported)

8 mt  3.2462 x 10° 3.3631 x 102  3.4157 x 10° Barley for beer

9 mt 25460 x 107 2.6377 x 10°  2.6789 x 107 Other barley and wheat
10 myn 14379 x 10°  1.6281 x 10°  1.5200 x 107 Vegetables
11 mt 89014 x 10° 1.1371 x 102  9.4746 x 10°  Citrus fruits

12 mt 1.4557 x 10°  1.8596 x 10>  1.5494 x 10°  Apple
13 myn 1.0918 x 107  1.3947 x 10°  1.1621 x 107  Other fruits
14 mt  8.8584 x 10° 1.0838 x 10  9.4046 X 10° Sweet potato
15 mi  4.8337 x 10° 5.9141 x 10"  5.1318 x 10° White potato
16 mt  4.1758 x 10°  4.2378 x 107  4.3894 x 10° Corn and koaliang(imported)
17 mt  3.5458 x 106 4.2378 x 102  3.7594 x 10°  Other cereals

18 mt  2.1024 x 105 27245 x 102 2.2398 x 10°  Soybean(domestic)

19 mt  2.7324 x 106 27245 x 10>  2.8698 x 10° Soybean(imported)
20 mt  4.5454 x 10° 5.8902 x 107  4.8422 x 10°  Other pulses
21 mt  6.5121 x 10 95303 x 102  6.9924 x 10° Rapeseed
22 myn 1.4056 x 107 2.0571 x 10%  1.5093 x 107  Other field crops for edible oil
23 mt  2.5852 x 10° 3.3474 x 10"  2.7539 x 10°  Ficld crops for sugar

24 mt 3.3195 x 10°  3.6993 x 102  3.5059 x 106 Coffee bean and cocoa bean(imported)
25 mt  2.6895 x 106 3.6993 x 102  2.8759 x 10°  Other crops for beverages
26 myn 2.9806 x 107 1.1477 x 10  3.0384 x 107  Spices(imported)

27 mt 1.8836 x 10° 2.1391 x 102  1.9914 x 105 Edible field crops for non-fiber industrial process
28 mt  6.1323 x 10*  6.9641 x 10° 6.4833 x 10  Edible field crops,n.e.c.

29 mt  2.3242 x 107 1.7462 x 10%  2.4122 x 107  Leaf tobacco

30 mt  1.9406 x 10° 1.7502 x 102  2.0288 x 10° Raw rubber

31 myn 4.7191 x 105 6.3021 x 102 5.0368 x 10°  Field crops for medicine
32 mt  3.8829 x 10° 5.1853 x 10%°  4.1442 x 10°  Field crops for paper

33 mt  1.3106 x 10° 1.7502 x 102  1.3988 x 10° Filed crops for matting

34 mt  1.9406 x 105 1.7502 x 102  2.0288 x 10° Cotton

35 kg 7.1662 X 102 9.5699 x 10~  7.6485 x 102  Other field crops for textile
36 myn 4.7191 x 105 6.3021 x 102  5.0368 X 10%  Other field crops inedible for other industrial process
37 myn 1.6193 x 107 1.3958 x 10>  1.6896 x 10°  Nursery

38 myn 1.6193x107 1.3958 x 10> 1.6896 x 10° Crops for manure

39 myn 1.6193x 107 1.3958 x 10®  1.6896 x 107  Other field crops inedible,n.c.c.
40 myn 1.7407 x 107 2.2369 x 10  1.8534 x 107 Milk

41 myn 1.7407 x 107 2.2369 x 10°  1.8534 x 107  Calf for meat

42 myn 1.7407 X 107 2.2369 x 10°  1.8534 x 107  Other dairy products

43 mt  1.7215 x 107 2.0537 x 10®  1.8250 x 107 Egg

44 mt  2.0607 x 107 2.4583 x 10°  2.1846 x 107  Poultry meat

45 myn 5.0063 x 107 5.9723 x 10>  5.3073 x 10”7  Other poultry products

46 no 1.4608 x 106 1.6872 x 102  1.5458 x 10° Pig

47 myn 3.7528 x 107  4.3347 x 10  3.9713 x 107  Other pig raising products
48 mt  1.5203 x 107 1.7368 x 10®  1.6078 x 107  Beef cattle meat

49 myn 2.9397 x 107 3.3584 x 10°  3.1090 x 107  Other beef cattle products
50 kg 1.1492 x 10*  1.3776 x 10°  1.2186 x 10 Wool
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No. Unit Thermal Electric Total Sector name
(kcal) (kwh) (keal)

51 myn 2.6671x 107 3.1970 x 10> 2.8282 X 10° Meat by other stock-raising
52 myn 2.6671 x 107 3.1970 x 10  2.8282 X 107  Other beef raising products
53 myn 9.4612 x 10° 1.3446 x 10®  1.0139 x 107  Silk cocoon
54 myn 9.4612 x 10° 1.3446 x 10> 1.0139 x 107  By-products of sericulture
55 myn 6.9494 x 105 7.9072 x 102 7.3479 x 105  Farrier
56 myn 8.0204 x 10° 1.6795 x 10°  8.8669 x 106  Agricultural services
57 th 1.4091 x 105  1.2464 x 10"  1.4720 x 10°  Forest planting and conservation
58 mt  1.1802 x 107 5.8950 x 102 1.2099 x 107  Uncultivated forest products
59 mt  7.1347 x 105  1.6541 x 10"  7.1430 x 10° Charcoal
60 kno 2.7698 x 10%  3.6572 x 10° 2.7716 x 103  Firewood
61 kno  4.5900 x 10° 6.6502 x 10> 4.9252 x 10° Hunting
62 kem  1.1920 x 10%  8.9241 x 10°  1.2370 x 10>  Log(domestic)
63 kem  5.4010 x 10°  8.9480 x 10  5.4461 x 10°  Log(imported)
64 mt  6.3658 x 10° 3.0952 x 102 6.5218 x 10° Coastal water fishing
65 mt  6.4257 x 105 2.2323 x 10> 6.5382 x 10 Ocean and off-shore water fishing
66 mt  5.4990 x 10° 3.7002 x 10> 5.6855 x 105 Sca-shore water culture
67 no 1.2639 x 108  4.3683 x 103  1.2859 x 10° Whaling
68 mt  4.6074 x 10° 2.1849 x 10> 4.7176 x 10° Inland water fishing
69 mt  1.9413 x 107 3.1218 x 10° 2.0986 x 107 Inland water culture
70 mt  8.1762 x 106 1.4234 x 102 8.2480 x 10° Coking coal(domestic)
71 mt 8.3300 x 10° 1.4234 x 102 8.4017 x 105 Coking coal(imported)
72 mt  6.0038 x 106 9.3701 x 10’  6.0510 x 10°  Coal for general use
73 mt  4.1984 x 10°  7.2839 x 101  4.2351 x 10%°  Anthracite(domestic)
74 mt  4.6000 x 10° 7.2839 x 101  4.6367 x 10°  Anthracite(imported)
75 mt  4.4755 x 10° 1.1979 x 162  4.5359 x 105  Lignite
76 mt  7.5639 x 10* 2.0148 x 10!  8.5794 x 107  Iron ore(domestic)
77 mt 6.6000 x 10° 5.2070 x 10"  6.8624 x 10° Iron ore(imported)
78 mt  1.3430 x 10° 3.8560 x 10!  1.5373 x 10° Iron sand
79 mt 2.7691 x 105 6.9554 x 10°  3.1197 x 105  Copper ore
80 mt  3.5264 x 10° 8.3307 x 10>  3.9462 x 10° Lead ore
81 mt  2.3243 x 10° 6.2455 x 102 2.6391 x 10%  Zinc ore
82 myn 9.2217 x 106 2.0480 x 10°  1.0254 x 107  Other non-ferrons metal ores
83 K 1.0196 x 107 1.7075 x 10  1.0282 x 107  Crude petroleum(domestic)
84 K 9.7800 x 10° 1.7075 x 10>  9.8661 x 10° Crude petroleum(imported)
85 myn 2.9025 x 10°  4.8098 x 10  2.9267 x 10°  Natural gas
86 mt  1.5486 x 10* 2.5837 x 10° 1.6789 x 10 Limestone
87 myn 2.2753 x 107  3.9226 x 10° 2.4730 x 10’ Materials for ceramics
88 myn 2.5738 x 107 1.1832 x 10  2.6335 X 10"  Gravel and building stone
89 myn 2.5781 x 107 5.5198 x 10° 2.8563 x 107  Sulfid ore
90 myn 5.0450 x 107 8.8920 x 10° 5.4932 x 107  Sulfur
91 myn 5.2280 X 107 9.2140 x 10® 5.6924 X 10°  Crude salt
92 myn 3.2263 x 107 6.9929 x 10®>  3.5787 x 107  Other non-metal ores
93 mt  2.5648 x 107 3.0851 x 10° 2.7203 x 107  Quarters
94 no  2.7840 x 10 3.3488 x 10° 2.9528 x 10" Hide and skin
95 mt  1.0628 x 10° 1.2784 x 102  1.1272 x 10° By-products of slaughtering
96 mt  1.1484 x 107 1.3814 x 10° 1.2180 x 10’ Fowl meat
97 mt  8.6597 x 10° 1.0417 x 10° 9.1848 x 10° By-products of fowl butchering
98 mt  9.2775 x 10° 1.4677 x 10>  1.0017 x 107 Canned or bottled meat products
99 mt  2.3741 x 107 2.8126 x 10®  2.5159 x 107  Meat products

100 mt  4.7056 X 10° 5.1941 x 102  4.9674 x 10°  Lard(refined)
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Table A. (continued)

No. Unit Thermal Electric Total Sector name

(keal) (kwh) (keal)
101 mt  3.2387 x 10°  3.5749 x 102 3.4189 x 10° Inedible animal oils and fats
102 ki 3.2819 x 10°  4.8197 x 107 3.5248 x 10°  Drinking milk
103 mt 1.2944 x 107 1.9009 x 10> 1.3902 x 107  Dairy products
104 mt 6.5357 x 10° 8.3972 x 10  6.9589 x 10° Canned or bottled vegetables and fruits
105 myn 1.0037 x 107 1.4510 x 10° 1.0768 x 107  Other vegetables and fruits
106 mt  1.3941 x 107 1.1864 x 10> 1.4539 x 107 Canned or bottled marine products
107 mt  7.1628 x 10° 58333 x 10?2 7.4568 x 10° Kneaded fish meat
108 mt 1.5955 x 107  1.2881 x 10 1.6605 x 107  Other processed fish meat
109 mt  6.4817 x 105 3.9380 x 102  6.6802 x 10° Refrigerated fishes and shell fishes
110 mt 1.7263 x 107 1.4584 x 10° 1.7998 x 10°  Salted, dried and smoked marine products
111 mt  2.7597 x 105  1.9616 x 102 2.8586 x 10° Fish oils and scraps
112 kmt  3.6366 x 10° 5.0155 x 10°  3.8894 x 10° Cleaned rice(domestic)
113 mt 4.2666 x 10° 5.0155 x 102 4.5194 x 10%  Cleaned rice(imported)
114 mt 4.6014 x 10°  6.3460 x 10'  4.9212 x 10°  Other cleaned grains
115 mi  4.4138 x 10° 5.2112 x 102 4.6765 x 10° Wheat flour
116 mt  2.1170 x 10°  2.4994 x 102 2.2429 x 10°  Other flour
117 mt  1.0131 x 107  1.5974 x 10°  1.0936 x 107 Breads
118 mt  1.6067 x 107 2.5334 x 105  1.7344 x 107  Confectioneries
119 mt 2.4863 x 105  2.7278 x 102  2.6238 x 10° Refined sugar(domestic materials)
120 mt  2.5456 x 10° 2.7929 x 102  2.6864 x 10° Refined sugar(imported materials)
121 mt 4.4662 x 107 4.9000 x 10° 4.7132 x 10  By-products of sugar manufacturing
122 mt  7.8738 x 10  9.4653 x 10®  8.3508 x 10 Cooking rapeseed oil
123 mt  8.3968 x 10° 1.0094 x 10> 8.9055 x 105  Cooking soybean oil
124 mi  1.0573 x 107  1.2710 x 10° 1.1213 x 107  Other cooking oil and cooking oil products
125 mti  1.0974 x 107 1.3192 x 10*  1.1639 x 107 Inedible vegetable oils and fats
126 mi  3.0124 x 10°  3.6213 x 10>  3.1949 x 105  Vegetable oil waste
127 mt  1.2479 x 10° 1.7100 x 10> 1.3341 x 107 Condiments
128 mt 1.0605 X 107 1.3893 x 10> 1.1305 x 107 Noodles
129 mt  7.7806 x 10° 1.1905 x 10> 8.3807 x 10° Potato starch
130 mt  5.9496 x 10°  9.1037 x 102 6.4085 x 10°  Other starches and lees
131 mt  4.7072 x 10°  7.0624 x 102 5.0631 x 10° Liquid jelly and glucose
132 mt 1.4356 x 10  1.9192 x 102 1.5323 x 10° Edible salt
133 mt  1.9931 x 10° 9.0897 x 10!  2.4512 x 10° Ice
134 mt  2.7129 x 107 3.1027 x 103  2.8693 x 107  Finished tea and coffee
135 myn 1.4412x 107 1.9962 x 10> 1.5418 x 107  Other food preparations
136 mt  4.7837 x 10° 5.1981 x 102  5.0457 x 10° Prepared feeds for animal and pouliry
137 K 5.2239 x 105  8.9005 x 102  5.6725 x 10°  Brewed sake
138 Kkl 2.5836 x 10°  4.0302 x 102 2.7867 x 10° Beer
139 kg 2.8825 x 107 1.7684 x 10°  2.9716 x 107  Ethyl alcohol for liquor manufacturing
140 Kk 1.2352 x 107 1.8769 x 10> 1.3298 x 107 Whisky
141 k 5.9385 x 10°  7.9142 x 10>  6.3374 x 10°  Other liquors
142 kK 2.7751 x 10°  5.1660 x 102  3.0355 x 105  Soft drinks
143 myn 5.4698 x 105 8.8919 x 10®  5.9179 x 10° Tobacco products
144 mt  1.1786 x 10® 1.7640 x 107  1.2676 x 10®  Silk-reeling
145 mt  6.1786 x 107  1.4167 x 10*  6.8927 x 107  Spun silk yarn
146 mt  8.3841 x 105  2.7169 x 10> 9.7535 x 10°  Cotton yarn
147 mt  2.9115x 107 6.1606 x 10®  3.2220 x 107 Woollen yarn
148 mt  1.0049 x 107 1.6708 x 10® 1.0891 x 107 Hempen yarn
149 mt  1.3424 x 107 4.3447 x 10>  1.5614 x 107 Rayon yarn
150 mt  2.1354 x 107 3.3276 x 10>  2.3031 x 107  Vinylon yarn
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No. Unit Thermal Electric Total Sector name
(kcal) (kwh) (kcal)
151 mt 2.3292 x 107 3.6297 x 103  2.5122 x 107 Nylon yarn
152 mt  2.6399 X 107  4.1138 x 10>  2.8473 x 10°  Acrylonitrilic fiber yarn
153 mt  2.5544 x 107 3.9806 x 103  2.7550 X 107  Ester fiber yarn
154 myn 3.1232 X 107  4.8669 x 10> 3.3685 X 10°  Other synthetic fiber yarns
155 myn 1.1667 x 107  2.5326 x 10°  1.2944 x 107  Silk fabric
156 myn 2.0671 x 107  5.0022 x 10° 2.3192 x 107 Artificial silk fabric
157 myn 1.2547 x 107  3.2912 x 10®  1.4206 X 107 Cotton fabric
158 myn 1.6670 x 107 3.9181 x 10® 1.8645 x 107 Narrow cotton fabric
159 myn 1.6973 x 107  4.9033 x 103 1.9445 x 10”7 Rayon fabric
160 ksm  1.0252 x 107 1.8893 x 10° 1.1204 x 107  Synthetic fiber fabric
161 ksm  1.6531 x 107 3.7957 x 103  1.8444 x 107 Woollen fabric
162 mt  7.2956 x 107  1.6751 x 10* 8.1399 x 107 Woven felt
163 myn 1.5452 x 107  3.1230 x 10> 1.7026 x 107 Hempen fabric
164 myn 2.1776 x 107  4.2714 x 10°  2.3929 x 107  Yarn and fabric dycing and finishing
165 myn 1.6692 x 107  3.4955 x 10° 1.8453 x 107  Knitted fabric
166 myn 6.2040 x 105  1.0779 x 10® 6.7473 x 10°  Straw products
167 th 5.6551 x 106 9.3724 x 102 6.1275 x 10° Rush products
168 myn 1.3189 x 107 2.4321 x 10® 1.4415 x 107 Cotton and carpet
169 myn 1.7299 x 107 2.9739 x 10° 1.8798 x 10 Rope and fish net
170 myn 1.1566 x 107  2.3994 x 10® 1.2775 x 107 Made-up textile goods for home use
171 myn 1.5473 x 107 3.9231 x 10®  1.7451 x 16 Made-up textile goods for other uses
172 myn 8.7048 x 10°  1.9221 x 10®  9.6736 x 16° Textile for medical use
173 myn 1.3074 x 107 2.8083 x 10° 1.4489 x 107  Other fiber products
174 myn 9.3931 X 106 2.0890 x 10°  1.0446 X 107 Wooden footwear
175 myn 9.4613 x 105  1.6202 x 10° 1.0278 x 107  Leather footwear
176 myn 1.0169 x 107 2.4130 x 10®  1.1385 x 10°  Other footwear(except rubber)
177 myn 1.2700 x 107  2.7104 x 103  1.4066 x 107 Wearing apparel
178 myn 1.4882 x 107  2.7223 x 10®  1.6254 x 10"  Apparel accessories
179 kem  4.7708 x 10°  5.0276 x 10*  5.0242 x 10°® Lumber
180 ksm  7.8263 x 106  1.2711 x 10® 8.4670 x 10° Plywood
181 kem  1.0995 x 108 1.9907 x 10  1.1998 x 10  Chip
182 myn 1.1223 x 107 2.7421 x 10*  1.2605 x 107  Wooden products for construction
183 myn 1.1223 x 107 2.7421 X 10>  1.2605 x 107  Other wooden products
184 myn 1.2645 x 107  2.4641 x 10°  1.3887 x 107 Wooden furniture and fixtures
185 myn 1.0631 x 107 2.0389 x 10> 1.1659 x 107  Other wooden furniture
186 myn 2.2571 X 107 4.2508 x 10°  2.4713 x 107  Metallic furniture
187 mt  4.8943 x 10 1.2381 x 10® 5.5183 x 105  Dissolving pulp
188 mt  2.0609 x 10° 6.1714 x 102  2.3720 x 10%  Paper pulp
189 myn 3.0511 X 107  9.8802 x 10®  3.5490 x 167 Foreign paper and japanese paper
190 myn 3.0184 x 107 1.1826 x 107 3.6145 x 10"  Paperboard
191 myn 1.2206 x 107 3.1506 x 10°  1.3794 x 107  Fiberboard
192 ksm  2.5469 x 10°  7.3613 x 102  2.9179 x 10° Corrugated cardboard
193 myn 2.1786 X 107 6.2968 x 10°  2.4959 x 107 Coated paper and paper converted for construction use
194 myn 1.8816 X 107 5.6410 x 10  2.1659 X 107  Paper container
195 myn 1.3823 x 107 4.0193 x 10  1.5849 X 107  Other paper articles
196 ren  2.2791 x 105  7.0075 x 101 2.6323 x 10°  Cellophane
197 myn 1.1180 x 107  3.2085 X 10®  1.2794 X 107  Newspaper
198 myn 1.2556 x 107  3.6362 x 10> 1.4388 x 10"  Printing
199 myn 1.2354 x 107 3.2872 X 10°  1.4011 x 10°  Publishing
200 myn 2.0302 x 107  3.0295 x 10°  2.1829 X 107  Leather and fur products
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No. Unit Thermal Electric Total Sector name
(kcal) (kwh) (kcal)
201 myn 1.4404 x 107 2.2856 x 10> 1.5556 x 107 Leather products
202 myn 2.6843 x 107 3.1197 x 10° 2.8416 x 10° Tire and tube
203 myn 2.6843 x 107  3.1197 x 10®  2.8416 x 107  Other rubber products
204 myn 2.2288 x 107  3.1938 x 10° 2.3897 x 10° Rubber foolwear
205 mt  8.4468 x 105 1.0717 x 10° 8.9869 x 10° Ammonia
206 mt 1.8092 x 10% 5.5218 x 101  2.0875 x 10°  Sulfuric acid
207 mt  7.9930 x 105 15639 x 10> 8.7812 x 10° Carbide
208 mt 27232 x 10  1.0754 x 10°  3.2652 x 10 Soda ash
209 mt  2.9458 x 105 1.1632 x 10  3.5321 x 10°  Caustic soda
210 mt  3.3289 x 105 1.3145 x 10* 3.9914 x 10° Liquid chlorine
211 myn 5.8873 x 107 2.3248 x 10  7.0590 x 10° Hydrochlaric acid
212 myn 5.8873 x 107 2.3248 x 10*  7.0590 x 107  Other soda industrial chemicals
213 mt  2.1284 x 107 5.4843 x 102 2.1561 x 10°  Pure benzol
214 mt  9.1418 x 10° 2.3556 x 102  9.2605 x 10° Creosote oil
215 mt  9.5389 x 10° 2.4579 x 102  9.6627 x 10° Pitch
216 mt  2.8587 x 107 7.3659 x 102 2.8958 x 107 Refined naphthalene
217 myn 1.7382 x 10® 4.4789 x 10® 1.7608 x 108  Other tar chemicals
218 mt  1.0979 x 107 1.3717 x 10®  1.1670 x 107  Aniline
219 mt 7.8386 x 105 9.7938 x 102 8.3323 x 16° Phthalic anhydride
220 myn 4.2071 x 107  5.2565 x 10°  4.4720 x 167 Other cyclic intermediates
221 Kk 1.3890 x 107 1.8607 x 10° 1.4828 x 107  Ethyl alcohol
222 mt  7.5660 x 105 5.8189 x 102 7.8593 x 105 Refined methanol
223 mt  4.2807 x 105 3.2922 x 102  4.4466 x 10° Formalin
224 myn 8.1889 x 107  6.2980 x 10  8.5064 x 107  Other methanol derivatives
225 myn 6.8506 X 107 6.7452 x 103  7.1906 x 107  Acetylene derivatives
226 myn 5.8784 X 107 4.7645 x 10°  6.1185 x 107  Plasticizers
227 mt  1.4706 x 107  1.4741 x 10® 1.5449 x 10"  Refined glycerine
228 myn 4.6079 x 107  4.6189 x 10°  4.8407 x 107  Other oil and fat industrial chemicals
229 mt  2.2047 x 107 8.8300 x 10 2.2492 x 10° Ethylene(petroleum)
230 mi 1.5854 x 107  6.3499 x 102 1.6174 x 107  Polypropylene(petroleum)
231 myn 1.2166 x 108  4.8725 x 10> 1.2411 x 10°  Other petrochemical basic products
232 mt  1.4229 x 107 5.6185 x 102  1.4512 X 10"  Pure benzol(petroleum)
233 mt  1.1425 x 107  4.5116 x 10> 1.1653 x 107  Pure toluole(petroleum)
234 mt  1.2007 x 107  4.7412 x 10®  1.2246 x 107  Xyloles(petroleum)
235 myn 1.0483 X 108 4.1394 x 10°  1.0692 x 10®  Other petrochemical aromatic products
236 mt 1.7996 X 107  1.0250 x 10®  1.8513 x 107  Phthalic anhydride(petroleum)
237 mt  2.3004 x 107 1.3103 x 103  2.3665 X 10"  Styrcne(petroleum)
238 mt  1.3030 x 107  7.4215 x 102 1.3404 x 107  Acetic acid(petroleum)
239 mt  1.4138 x 107  8.0523 x 10> 1.4543 X 107  Acetone(petroleum)
240 mt 1.7205 x 107  9.7996 x 102  1.7699 x 107  Butanol(petroleun)
241 mt  3.3170 x 107 1.8893 x 10°  3.4123 x 107  Synthetic rubber
242 myn 9.0084 x 107 5.1309 x 10> 9.2670 x 107  Other petrochemical products
243 mt  2.1299 x 107  4.7316 x 10°  2.3684 x 107  Artificial silk
244 mt  1.4301 x 107 3.8825 x 10° 1.6258 x 107  Rayon
245 mt  1.8837 x 107 2.1964 x 10° 1.9944 x 107  Cellulose acetate
246 mt  1.1011 x 167 1.2838 x 10 1.1658 x 107  Vinyl acetate
247 mi  1.9530 X 107  2.2772 x 10°  2.0678 x 107  Polyvinyl alcohol
248 myn 4.9691 X 107 5.7938 x 10° 5.2612 x 107  Other synthetic resins for fiber
249 mt  2.5051 x 107  3.7738 x 10  2.6954 x 107  Vinylon fiber
250 mt  3.0232 x 107 5.3068 x 10°  3.2907 x 10"  Nylon fiber
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251 mt  3.8268 x 10° 5.0031 x 10>  4.0790 x 10°  Acrilonitrile fiber
252 mt  3.5572 x 107 5.6250 x 10 3.8407 x 107  Ester fiber
253 myn 5.3933 x 107  6.4707 x 10>  5.7194 x 107  Other synthetic fiber materials
254 myn 4.9011 x 107 5.3318 x 103  5.1698 x 107 Thermo-setting plastic
255 mt  1.0316 x 107 8.9402 x 102 1.0767 X 107  Vinyl chloride monomer
256 mt  1.3550 x 107  1.1743 x 10  1.4142 x 107  Vinyl chloride plastic
257 myn 8.5126 x 107 4.8809 x 10° 8.7586 X 107  Petroleum plastic
258 myn 3.3454 x 107  3.8360 x 103  3.5387 X 107  Other plastics
259 mt  1.0456 x 10° 1.3505 x 102  1.1137 x 10° Ammonium sulfate
260 mt 1.0709 x 10%  1.3831 x 10> 1.1406 x 10° Urea
261 mt 1.0457 x 108 1.3506 x 102 1.1138 x 105 Ammonium chloride
262 mt  3.9007 x 105 5.0378 x 102 4.1546 x 10° Ammonium nitrate
263 mt 3.9813 x 105  5.1420 x 102 4.2405 x 10° Highly synthetic fertilizer
264 myn 4.0287 x 107 7.4423 x 103>  4.4038 x 107 Phosphatic manure
265 mt  5.0444 x 105 1.1132 x 102  5.6055 x 10°  Calcium cyanamide
266 myn 3.5858 X 107  6.2504 x 103  3.9008 x 10° Other chemical manures
267 myn 3.6000 x 107 4.7861 x 10> 3.8412 x 107  Agricultural chemicals
268 mt  6.2095 x 10°  8.7005 x 102  6.6480 x 10° Carbon bisulfide
269 mt  1.5215 x 107 2.1319 x 10®  1.6290 x 107  Zinc oxide
270 mt  2.2815x 107 3.1968 x 10° 2.4426 x 107 Titanium oxide
271 mt  9.0232 x 106 1.2643 x 10> 9.6604 x 10° Carbon black
272 myn 5.4111 x 107 7.5818 x 10°  5.7932 X 107  Other inorganic industrial chemicals
273 myn 5.7292 x 107 1.7755 x 10?  6.6241 x 10"  High-pressure gas
274 myn 24731 X 107 4.6956 x 10 2.7098 x 107  Synthetic dyc
275 myn 3.1025 x 107  3.7676 x 10>  3.2924 x 107  Other basic industrial chemicals
276 myn 5.0074 x 107 5.0164 X 10>  5.2602 X 10"  Paints,vanishes and lacquers
277 myn 1.6874 X 107  2.8748 x 10°  1.8323 x 107 Medicinal preparations
278 myn 3.8012 X 107 4.8919 x 10>  4.0477 x 10°  Soap and surface active agents
279 myn 2.3708 x 107  4.0271 x 10®  2.5737 x 107 Toilet preparations and dentifrice
280 mt  2.1082 X 107 2.4899 x 10  2.2337 x 107  Printing ink
281 myn 1.3627 x 107  3.3750 x 10®  1.5328 x 10°  Maich
282 myn 2.7971 x 107  3.4869 x 10° 2.9729 x 107  Powders
283 myn 2.7971 x 107  3.4869 x 103  2.9729 x 107  Powders for other use
284 myn 1.6525 X 107 2.7548 x 10®  1.7913 x 107  Explosives
285 myn 2.3808 X 107 4.4964 x 10 2.6074 x 107  Photographic sensitive materials
286 myn 3.2457 x 107 4.0384 X 10>  3.4493 x 10  Other final chemical products
287 ki 9.5348 x 105 1.9800 x 102 9.6346 x 10° Gasoline
288 ki 9.8674 x 10°  2.0490 x 102  9.9707 x 10°  Jet fuel oil
289 Kkl 9.8674 x 10%5  2.0490 x 102  9.9707 x 10°  Kerosene
290 Kl 1.0200 x 107  2.1181 x 102  1.0307 x 107  Light oil
291 ki 1.0200 x 107  2.1181 x 102 1.0307 x 107  Heavy oil A
292 K 1.0865 x 107  2.2562 x 10  1,0979 x 10 Heavy oil B
293 ki 1.0976 x 107  2.2793 x 102 1.1091 x 107 Heavy oil C
294 K 9.5348 x 10°  1.9800 x 102 9.6346 x 10° Naphtha
295 mt  1.3304 x 107  2.7627 x 102  1.3444 x 107 LPG(liquefied petroleum gas)
296 myn 1.6506 X 10  3.4275 x 10®  1.6678 x 108  Other petroleum refinery products
297 mt  9.3077 x 105 17466 x 102  9.3957 x 10° Coke
298 myn 2.4858 x 10° 4.6646 x 10°  2.5094 X 10°  Other coal dry distillation products
299 mt  5.4774 x 10® 1.5688 x 102  5.5565 x 10° Briguette and briquette ball
300 myn 5.5269 x 107 2.2206 x 10>  5.6388 X 107  Paving materials
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301 myn 55269 X 107  2.2206 x 10° 5.6388 X 10° Chemical processed wood
302 myn 2.3386 x 107  3.6906 x 10° 2.5246 x 107  Fire brick
303 myn 2.3386 X 107 3.6906 x 10°  2.5246 x 107  Other fire-cray goods
304 myn 2.5846 x 107 3.8606 x 10° 2.7792 x 107  Other structural clay products
305 myn 3.2346 X 107  4.2969 X 10° 3.4512 x 107  Sheet glass
306 myn 2.5287 x 107 4.2938 x 10°  2.7451 x 107 Other glass and glass products
307 myn 1.8125 x 107  3.2627 x 10° 1.9770 x 107 Pottery, china and earthenware for construction
308 myn 1.8125 x 107  3.2627 x 10°  1.9770 x 107 Pottery, china and earthenware for industry
309 myn 1.8125 x 107 3.2627 x 10°  1.9770 x 107 Pottery, china and earthenware for home use
310 mt 1.3159 x 105  1.9639 x 102  1.4149 x 10° Cement
311 myn 5.1149 x 107  1.1904 x 10° 5.7149 x 10° Carbon products
312 myn 1.9718 x 107  4.0656 x 10> 2.1767 X 107  Abrasive
313 myn 1.4431 x 107  3.4952 x 10° 1.6193 x 107  Asbestos products
314 myn 3.2280 x 107  4.4427 x 10> 3.4520 x 107 Raw concrete
315 sm  2.0432 x 10° 3.1229 x 10!  2.2006 x 10° Concrete panel
316 myn 3.2625 x 107 4.9863 x 103 3.5138 x 10°  Other cement products
317 myn 2.3485 x 107  4.8487 x 103  2.5929 x 10°  Othet non-metallic mineral products
318 mt  5.8813 x 106 2.8219 x 10° 6.0235 x 10°  Pig iron
319 myn 5.1325 x 107 7.5834 x 10° 5.5147 x 10  lron scrap
320 mt  1.7584 x 107 7.2267 x 10°  2.1227 x 10  Ferro alloy
321 mt  5.2758 x 10° 6.1461 x 102 5.5855 x 10°  Crude steel
322 mt  6.5336 x 10° 7.8062 x 10> 6.9271 x 106 Hot rolled steel(ordinary steel)
323 myn 8.3998 x 107 1.0036 x 10® 8.9056 x 10°  Hot rolled steel(special steel)
324 mt 6.1155 x 10° 9.5893 x 102 6.5988 x 105 Steel pipe and tube(ordinary stecl)
325 mt  2.8120 x 107  4.4093 x 10° 3.0342 x 107  Steel pipe and tube(special steel)
326 mt  6.2758 x 10° 7.6390 x 10> 6.6608 x 106 Cold-finished steel
327 mt  7.0860 x 10° 8.6252 x 102  7.5207 x 10° Coated steel
328 mt  7.7895 x 10° 1.1846 x 10> 8.3865 x 105  Forged steel
320 mt  1.2968 x 107  2.1087 x 10  1.4031 x 107  Cast steel
330 mt  9.7217 x 10°  6.6463 x 102 1.0057 x 10°  Cast iron pipe and tube
331 myn 4.5702 X 107 4.7254 x 10> 4.8083 x 107  Cast steel for machinery
332 myn 4.5702 X 107  4.7254 x 10>  4.8083 x 107 TForged material for machinery
333 myn 4.5100 x 107 5.5012 x 10®  4.7872 x 107  Other steel products
334 mt 9.9580 x 10% 2.6081 x 103  1.1272 x 107  Electrolytic cathode copper
335 mt  4.8251 x 106  1.2321 x 10>  5.4460 x 10 Lead
336 mt  4.4025 x 105  1.1242 x 10>  4.9691 x 105 Regenerated lead
337 mt  9.3874 x 105 3.4618 x 10> 1.1132 x 107  Zinc
338 mt  7.9527 x 105  2.9327 x 10> 9.4308 x 10° Regenerated zinc
339 mt  3.5667 x 107 1.6559 X 107  4.4013 X 107 Aluminium
340 mt  2.4409 x 107 1.1332 x 10* 3.0121 x 10" Regenerated aluminium
341 myn 2.1165 X 107 8.4847 x 10°  2.5442 X 10  Non-ferrous metal scraps
342 myn 1.0193 x 107 3.4062 x 10°  1.1910 x 10’  Other non-ferrous metals
343 mt 1.2277 x 107 4.0925 x 10°  1.4340 x 10 Rolled, drawn and extruded copper
344 mt  5.1180 x 107  2.3028 x 10*  6.2786 X 10’ Rolled aluminium
345 myn 3.9041 X 107 1.3218 x 10* 4.5703 x 10" Cast and forged materials for machinery(non-ferrous)
346 myn 1.2083 X 107  4.3314 x 10°  1.4266 X 10  Other basic non-ferrous metal products
347 myn 2.8292 X 107 3.7797 x 103  3.0197 x 10”7  Panel for steel-frame structure
348 myn 3.6712 X 107 4.9349 x 10> 3.9199 x 107  Other structural metal products
349 myn 3.5993 X 107 9.7197 x 10>  4.0892 x 107 Metal door and shutter
350 myn 3.0441 X 107 5.4829 x 10®  3.3204 x 107 Metal products for construction

(to be continued)
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Table A. (continued)

No. Unit Thermal Electric Total Sector name
(keal) (kwh) (keal)
351 myn 3.0441 x 10° 5.4829 x 103 3.3204 x 10°  Other metal products for construction
352 myn 2.7843 x 107 6.6438 x 10° 3.1191 x 10 Metal products for home use
353 myn 3.3661 x 107  3.7523 x 10° 3.5552 x 107  Metal tool
354 myn 3.0547 x 107  5.6792 x 10° 3.3409 x 107  Other metal products
355 myn 1.5416 x 107 2.8657 x 10> 1.6861 x 107 Prime mover and boiler
356 myn 1.4293 x 10° 2.7673 x 10° 1.5688 X 10°  Machine tool
357 myn 1.9698 x 107 3.2799 x 10° 2.1351 x 107 Metalworking machinery
358 myn 1.3828 x 107 2.8513 x 103  1.5266 x 10°  Agricultural machinery
359 myn 1.8420 x 107 3.3558 x 10° 2.0111 X 107 Mining and construction machinery
360 myn 2.1296 X 107  3.3010 x 103 2.2960 x 107 Chemical machinery
361 myn 1.8724 x 107 3.1329 x 10° 2.0303 x 107  Textile machinery
362 myn 1.8357 x 107 2.8819 x 10 1.9809 x 107 Food processing machinery
363 myn 1.8562 X 107 2.7789 x 10° 1.9963 x 107 Wood processing machinery
364 myn 1.6428 x 107 3.0805 x 10> 1.7981 x 107  Pulp equipment and paper machinery
365 myn 1.9769 x 107 3.0008 x 10> 2.1281 x 107  Printing, bookbinding and paper-processing machinery
366 myn 2.0780 X 107 3.1013 x 103 2.2343 x 107  Cast equipment
367 myn 2.0780 x 107  3.1013 x 10°  2.2343 x 107  Plastic processing machinery
368 myn 2.0780 x 107 3.1013 x 10°  2.2343 x 107  Other special industrial machinery
369 myn 1.6742 x 107  3.0160 x 10°  1.8262 x 10  Pump and compressor
370 myn 2.0009 x 107 3.1756 x 103  2.1610 x 107  Conveyor
371 myn 1.9202 x 107 3.0641 x 10°  2.0747 x 107 Refrigerating machinery and equipment
372 myn 1.9202 x 107  3.0641 x 10®  2.0747 x 107  Air conditioning equipment
373 myn 2.3045 x 107  3.5917 x 10%  2.4855 x 107  Machinery for service industry
374 myn 2.3045 x 107  3.5917 x 10%  2.4855 x 10’  Automatic vending machinery
375 myn 2.3045 x 107  3.5917 x 10%  2.4855 x 10°  Amusement machinery
376 myn 1.9172 x 107  2.8230 x 10°  2.0595 x 107  Railway cars for industrial use
377 myn 2.3209 x 107 3.3636 x 10  2.4904 x 107  Industrial furnace
378 myn 1.9009 X 107 3.2537 x 10°  2.0649 x 107  Other general industrial machineries and equipments
379 myn 9.3403 x 10%  1.7175 x 103 1.0206 x 107  General machinery repair
380 myn 1.6595 x 107  3.2031 x 103  1.8209 x 107  Office machinery
381 myn 1.2680 x 107  2.6022 x 103  1.3992 x 10"  Sewing machine and wool knitting machinery
382 myn 1.1888 x 107  2.4691 x 10% 1.3133 x 10’  Fircarms
383 myn 2.1620 x 107 3.4521 x 10%  2.3360 x 107  Other machinery and their parts
384 myn 2.2499 x 107  3.8991 x 10°  2.4464 x 10”7  Generator
385 myn 2.2105 x 107  3.7037 x 10> 2.3972 x 10°  Transmission and distribution apparatus
386 myn 2.0549 x 107  3.6099 x 10  2.2368 x 10°  Electric motor
387 myn 1.9305 X 107 3.4179 x 10°  2.1028 x 107  Other industrial strong electrical machinery
388 myn 1.9423 x 107  3.9496 x 10°  2.1414 x 107  Electric bulb
389 myn 1.5214 x 107  2.9881 x 10>  1.6720 x 107  Electric sounder
390 myn 1.3726 X 107 2.8992 x 10°  1.5187 x 107 Radio and television set
391 myn 15107 x 107 2.9787 x 10  1.6609 X 10  Electric equipment for home use
392 myn 1.7811 x 107 4.1399 x 10 1.9898 x 10  Electronic computer and accessory device
393 myn 1.8234 X 107 3.4335 X 10°  1.9964 X 107  Other weak electrical appliances
394 myn 1.4359 X 107  3.0509 x 10° 1.5897 x 107  Other applied electronic equipments
395 myn 1.7471 x 107  4.7144 X 10°  1.9847 x 10"  Electronic tube
396 myn 2.2353 X 107 5.5154 x 103 2.5132 x 107  Semi-conductor device and integrated circuit
397 myn 1.4880 X 107 3.4638 x 10>  1.6626 x 107 Telecommunication machinery and related equipmemt
398 myn 1.3852 x 107  2.9287 x 10°  1.5328 x 107 Electric measuring instrument
399 myn 2.4181 x 107  4.9080 x 10°  2.6654 x 10"  Electric illuminator
400 myn 1.1396 x 107  2.5900 x 10°  1.2702 x 107  Repair of electric machinery

(to be continued)
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Table A. (continued)

No. Unit Thermal Electric Total Sector name

(kcal) (kwh) (keal)
401 mt 2.5227 x 107 6.2782 x 10°  2.8391 X 107  Copper electric wire and cable
402 mt 1.3814 x 107 3.4378 x 10° 1.5547 X 107  Aluminium electric wire and cable
403 myn  2.0244 x 107 29732 x 10° 2.1743 X 107  Steel ship
404 myn 1.9347 x 107  2.6292 x 108  2.0672 x 107 Other ships
405 myn 2.0072 X 107  3.2921 x 10° 2.1731 x 107  Repair of ship
406 myn  2.3821 X 107  4.1236 x 10 2.5899 x 107  Railway car
407 myn  2.0600 X 107  3.9547 x 10>  2.2593 x 107 Railway car for industrial use
408 myn 2.0777 x 107  3.1334 x 10° 2.2356 x 107  Repair railway car
409 myn 1.7963 x 10° 3.4216 x 10° 1.9688 x 107  Passenger car
410 myn 1.7963 x 107 3.4216 x 10° 1.9688 x 10°  Other motor vehicles
411 myn 1.2525 x 107 2.1852 x 10° 1.3627 x 107 Repair of motor vehicle
412 myn 1.6602 x 107 3.3898 x 10° 1.8310 x 107 Two wheels motor vehicle
413 myn  2.2672 x 107  3.7000 x 10° 2.4537 x 107  Bicycle and rear car
414 myn 2.5314 X 107 6.2873 x 10°  2.8483 x 107  Aircraft
415 myn  1.5425 x 107  3.9104 x 10° 1.7396 x 107  Repair of aircraft
416 myn 1.6545 x 107 2.6933 x 10 1.7903 x 107 Other transport machinery
417 myn  1.0857 x 107 2.3120 x 10°  1.2022 x 107 Repair other transport machinery
418 myn 1.5925 x 107 2.8734 x 10° 1.7373 x 107  Physical and chemical instrument
419 myn 1.8083 x 107 3.3589 x 10° 1.9776 x 107 Instrument for weight and measure
420 myn 1.1894 x 10”7 1.9051 x 10° 1.2854 X 107 Maedical instrument
421 myn 9.5840 x 10° 1.9552 x 10®° 1.0569 x 107  Repair of precision instrument
422 myn 1.1080 x 107  3.3575 x 10® 1.2772 X 107 Camera
423 myn 1.4160 x 107 3.6416 x 10°  1.5995 X 107 Other photographic and optical instruments
424 myn 1.1898 x 107  2.3342 X 10°  1.3075 x 107 Watch and clock
425 myn 8.3570 x 10° 1.9466 x 10° 9.3381 x 10°  Repair of watch and clock
426 myn 1.6608 x 107 3.2398 x 10°  1.8241 x 10 Toy and athletic goods(except rubber made)
427 myn 1.0942 X 107 1.6814 x 10> 1.1789 x 107  Musical instrument
428 myn 3.6974 x 107 3.9567 x 10° 3.8968 x 107  Plastic products
429 myn 1.6135x 107 3.5667 x 10°  1.7933 x 107  Writing instrument
430 myn 1.2435 x 107 2.6049 x 10® 1.3748 x 10" Small personal adornment
431 myn  2.1808 X 107  3.6488 x 10°  2.3647 x 107  Other industrial products
432 myn 1.4347 x 107 2.2829 X 10°  1.5498 x 107 New residential building construction(woodcn)
433 myn 1.8714 X 107  2.9699 x 10°  2.0210 x 107 New residential building construction(non-wooden)
434 myn 1.3621 x 107 2.0103 x 10>  1.4634 x 107 New non-residential building construction(wooden)
435 myn 1.8494 x 107  3.0501 X 10> 2.0032 x 10”7 New non-residential building construction(non-wooden)
436 myn 1.7266 X 107 2.7810 x 10°  1.8668 x 107  Repair of building
437 myn  1.8357 X 107 2.6008 x 10> 1.9668 x 107  Public utility construction of road
438 myn  1.8005 X 107  2.6380 x 10° 1.9335 x 107  Public utility construction of river, drainage and others
439 myn 1.4387 x 107 2.0493 X 10>  1.5420 x 107  Public utility construction
440 myn 1.8578 X 107 2.9662 X 10®  2.0073 x 10  Railway construction
441 myn 2.2712x 107 3.1315 x 10>  2.4290 x 107  Electric facilities construction
442 myn  1.5055 X 107 2.6728 x 10°  1.6402 x 107 Telegraph and telephone facilities construction
443 myn 1.5733 x 107 2.2888 x 10>  1.6887 X 10°  Other constructions
444 mkw 2.0367 x 10° 1.0443 x 10°  2.5630 x 10°  Electric power
445 mkw 1.8251 x 10° 1.0388 x 10°  2.3487 x 10°  Private power plant
446 kem  1.2846 x 107  4.5089 x 102 1.3073 x 10°  Gas supply
447 gd 1.9557 x 10°  1.2126 X 10? 2.0168 x 10° Steam and hot water supply
448 myn 1.3127 x 107 5.6181 X 10° 1.5958 x 107  Water supply
449 kem  2.8374 x 105 1.1921 x 107 3.4383 x 10°  Industrial water supply
450 myn 2.7361 x 107 59522 x 10>  3.0361 x 107  Sewage disposal
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451 mym 1.01290 x 107 95240 x 10°  1.0609 X 10° Other sanitary services{governmental)
452 myn 5.8198 x 16°  4.3031 x 167  6.0368 x 10° Other sanilary services{industrial)
453 myn 4.7089 x 10° 9.7468 x 187  5.2002 x 10° Wholesale trade
454 myn 8.3051 x 105 1.3872 x 10®  9.0042 x 10°  Retail trade
455 myn  3.5022 x 10%°  7.9759 x 107  3.9041 x 10° Financial service{imputed interest} public
456 myn 3.5022 x 16%°  7.9759 x 107  3.9041 x 16° Financial service{imputed interest) private
457 mys 3.5022 x 10° 7.9759 x 107  3.5041 x 16°  Financial service{commission) public
458 myn 3.5022 x 10° 7.9759 x 107 3.9041 x 106°  Financial service{commission) private
459 myn 2.1392 x 10°  6.9591 x 10° 24900 x 10°  Life insurance(insurance service)
460 myn 2.9795 x 10° 5.5596 x 107  3.2598 x 10° Casually insurance{insurance service)
461 myn 58091 x 10%° 14323 x 10® 6.5316 x 16°  Real estate agency
462 myn 1.2868 x 10% 2.8512 x 10° 1.3902 x 16° House reat
463 myn 8.2956 x 10%  1.4477 x 10%  9.0252 x 16°  Real estate rent
464 myn 1.6094 X 107 4.7400 x 10° 1.8483 x 16° National raflway transport{passenger)
465 myn 1.6094 x 107  4.7400 x 16°  1.8483 x 167  National railway transport{freight)
466 myn 1.1665 x 107  4.7528 x 16°  1.4060 x 107 Passenger of national railway electric train
467 myn 1.2971 x 107 4.9230 x 10° 1.5452 x 107  Local railway and tramway transport{passenger)
468 myn 1.2971 x 107  4.9230 x 16°  1.5452 x 107  Local railway and tramway transpori{freight)
469 myn 1.0485 x 107  6.5061 % 18° 1.0813 x 167 Bus
470 myn 15195 x 167  7.0071 x 107  1.5548 x 107 Taxi
471 myn 3.5960 x 167 1.6749 x 10°  3.6804 x 107 Passenger transport by private motlor car
472 myn 1.2844 x 107  7.1339 x 16° 1.3203 x 107 Road freight transport
473 myn 9.4889 x 16° 7.9556 x 10  9.8899 x 10° Railway forwarding
474 myn 4.6022 X 10° 1.8432 x 10°  4.6951 x 10°  Freight transport by private motor car
475 myn 4.5994 x 105 1.9432 x 10® 5.5788 x 105 Road tramsport facility service
476 myn 4.8259 X 107 1.5155 x 10°  4.9023 x 107 Ocean transportl
477 myn 5.7291 X 107  1.8895 x 10° 5.8243 x 107 Coastal and inland water transport(passenger)
478 myn 5.7291 x 107 1.8895 x 10°  5.8243 x 107  Coastal and inland water transport(freight)
479 myn 6.3393 x 105 7.7007 x 102 6.7274 x 10° Transport service in harbor
480 myn 5.7485 x 106 7.6361 x 102  6.1333 x 106  Services relating to water transport
481 myn 2.6672 X 107 1.6663 x 10°  2.7512 x 107 International air transport
482 myn 2.6672 x 107 1.6663 x 10> 2.7512 x 10 Domestic air transport(passenger)
483 myn 2.6672x 107 1.6663 x 10®  2.7512 x 107 Domestic air transport(freight)
484 myn 2.6672x 107 1.6663 x 105  2.7512 x 107  Aircraft use business
485 myn 1.3164 x 107 5.0713 x 10>  1.5720 x 107  Services relating o air transport
486 myn 7.0049 X 105 1.5169 x 10® 7.7695 x 105  Other transport services
487 myn 7.6973 x 10° 2.0889 x 103 8.7502 x 10°  Storage facility service
488 myn 3.3134 x 107  1.4717 x 10*  4.0551 x 107  Private storage facility
489 myn 3.6519 x 10°  4.7155 x 10  3.8895 x 10°  Postal service
490 myn 2.8305 x 105  6.4406 X 102 3.1551 x 106 Domestic telegraph and telephone service
491 myn 5.8705 x 105 1.5793 x 103 6.6665 x 10° International telegraph and telephone service
492 myn 3.4931 x 10°  8.0167 x 10>  3.8971 x 10°  Services relating to communication
493 myn 7.5509 x 105 9.8912 x 10>  8.0494 X 10°  Public administration(central)
494 myn 5.0667 x 10° 7.5810 x 102 5.4488 x 10°  Public administration(local)
495 myn 2.6201 x 105 7.5473 x 107 3.0005 x 10°  School education{public)
496 myn 4.9735 x 10° 11879 x 10  5.5723 x 10°  School education{private)
497 myn 5.9062 X 105 1.2183 x 10 6.5202 x 10  School research institute(public,natural)
498 myn 3.5896 X 105 6.2040 x 102  3.9023 x 10° School research institute(public,cultural)
499 myn 5.5971 x 10° 1.3352 x 10  6.2700 x 10°  School rescarch institute(private,natural)
500 myn 2.3827 x 10°  4.3656 x 102 2.6027 x 10°  School research institute(private,cultural)
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501 myn 1.7967 x 107 3.1572 x 10®  1.9559 x 107  Privately conducted education

502 myn 1.5537 X 107 4.2891 x 10> 1.7699 x 107  Social education(public)

503 myn 8.7763 x 10°  2.4621 x 103  1.0017 x 107  Social education(non-profit)

504 myn 2.3198 X 107  6.1458 x 10  2.6295 x 107  Other educations(public)

505 myn 2.2512 X 107  1.6060 x 10° 2.3322 x 107  Other educations(industrial)

506 myn 5.1577 X 10° 1.5546 x 10> 5.9413 x 10° Research institute(public,natural)

507 myn 3.7096 X 106 7.3527 x 102  4.0802 x 10°  Research institute(public,cultural)

508 myn 8.2381 x 105  2.0850 x 10°  9.2890 x 10° Research institute(industrial natural)

509 myn 4.3959 x 10° 1.0569 x 10®  4.9286 x 10° Research institute(industrial,cultural)

510 myn 2.5616 X 107 8.8443 x 10° 3.0074 x 107 Privately conducted research

511 myn 8.9379 x 105 1.5678 x 10° 9.7281 x 10° Medical service(public)

512 myn 9.4050 x 105 1.5076 x 10> 1.0165 x 107  Medical service(private,non-profit)

513 myn 1.0866 x 107 1.9165 x 10° 1.1832 x 107 Medical service(industrial)

514 myn 5.1296 x 106  1.0877 x 10 5.6779 x 10°  Health and hygiene(public)

515 myn 7.4276 x 106 1.4972 x 10> 8.1822 x 10 Health and hygicne(private,non-profit)

516 myn 5.3515 x 105 8.8506 x 102 5.7976 x 105 Health and hygiene(industrial)

517 myn 1.0665 x 107 3.1638 x 10° 1.2260 x 107  Social insurance

518 myn 6.1797 x 106 1.1086 x 10° 6.7385 x 10°  Social welfare facility (public)

519 myn 5.6446 x 10° 1.0186 x 103 6.1580 x 10°  Social welfare facility (private,non-profit)
520 myn 6.3636 x 10° 1.1351 x 103  6.9356 x 10°  Private non-profit institute to enterprise
521 myn 5.7397 x 10°  8.9106 x 102  6.1888 x 10°  Private non-profit institute to household

522 myn 8.7870 x 10° 1.8900 x 10°  9.7396 x 10°  Advertising agency

523 myn 5.3834 x 105  1.0202 x 10° 5.8976 x 10°  Rescarch,data processing and calculation service

524 myn 4.5156 x 10° 6.6453 x 102 4.8505 x 10°  Information service

525 myn 5.3284 x 10° 6.9515 x 102 5.6788 x 10°  Structural service

526 myn 4.6703 x 10° 8.8059 x 10 5.1141 x 105 Judicial, financial and account service

527 myn 7.2433 X 10 1.3129 x 10  7.9050 x 10°  Civil engineering and construction service

528 myn 8.7029 x 10® 1.2585 x 103 9.3372 x 10°  Other business services

529 myn 4.6388 X 10°  7.1266 x 102  4.9980 x 10 Rental and leasing of electronic computer, accessory device

530 myn 7.8503 x 10° 1.2072 x 10® 8.4588 x 10° Rental and leasing of business goods

531 myn 5.2114 X 108 7.2507 x 102 5.5769 x 10°  Car renting

532 myn 1.0629 X 107 1.3637 x 10° 1.1317 x 107  Motion picture production and supply

533 myn 1.0710 x 107  2.7649 x 10°  1.2103 x 107 Movie theater

534 myn 8.4843 x 10° 2.1378 x 10®>  9.5618 x 10° Theater and entertainment facility

535 myn 1.1907 x 107  3.3971 x 10> 1.3619 x 10 Amusement hall

536 myn 7.3982 x 10® 1.3423 x 103  8.0747 x 10°  Other amusement and recreation facilities

537 myn 8.3003 x 10° 7.9761 x 102  8.7023 x 105 Company for entertainment

538 myn 8.1791 X 105  8.1826 x 102 8.5916 x 10° Other amusement and recreation services

539 myn 5.8204 x 10° 1.0358 x 10  6.3425 x 10°  Public broadcasting

540 myn 5.8204 X 105  1.0358 x 103  6.3425 X 10°  Private broadcasting

541 myn 4.9123 x 10° 9.1268 x 10> 5.3723 x 105  Amusement drinking and eating place

542 myn 1.3572 x 107 2.5142 x 10> 1.4840 X 107  Other drinking and cating places

543 myn 1.1059 x 107 2.4065 x 10  1.2272 x 107  Hotel and other lodging places

544 myn 1.2636 X 107 2.1459 x 10®  1.3717 X 107  Cleaning, laundries and dyeing service

545 myn 7.0742 x 10° 2.1109 x 10>  8.1381 x 10°  Barber shop

546 myn 7.2296 x 10° 1.8879 x 10> 8.1811 x 10°  Beauty shop

547 myn 7.4832 x 10° 2.2540 X 10>  8.6192x 10°  Public bath

548 myn 0.1348 x 10° 1.1174 x 10>  9.6980 x 10°  Photo studio
549 myn 7.2001 x 10° 8.2384 X 10>  7.7053 X 10°  Funeral service

550 myn 1.0978 x 107 2.0617 X 10  1.2018 x 107  Miscellaneous repairs,n.c.c.

(to be continued)
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551 myn 5.8006 x 105 1.2254 x 10> 6.4182 x 10°  Other personal services
552 myn 1.3989 x 107  3.2001 x 10> 1.5601 x 107  Office supplies
553 myn 1.6178 x 107 3.9038 x 10° 1.8145 X 10° Packing matecrials
554 myn 3.0643 X 107  3.9695 x 10°  3.2644 x 107

Activities not adequately classified
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EEGCTHEOHSEEETRAZNIFEENIERc 3 a¥ - LlE L, HA0E [ EMETLHICHETORY
KIOE 1 255 58EMS 50t —RIVIRMIIEEARES I Ok, BB BIITHES NI OHP
BRSFICHENRRM (=47 )Y ) 9 4liE) OE 1 RMOENS5IH LT,

E I ORI - T, TOFRILOE@RHLAT LSBT, MELHRT 5 LM L0 oKk

)l’#"—ﬁ}ﬁ@k}\ﬁufﬁ 50
B—2. #HQzANF— A VFr¥TFa—

FH EHBOR AT USHRTIZLND, — ORI E 15 bDERMEEL B LITT D, 12
L. RUBZOT EHBMAFHRIE LTHEAINAIBELHVEBE (F ¥R F v )Y YT LLEE) , £B

— 1 KFBEHOE | 2777,
B—3. BEAFMEBOZANE - A VYF VYT a—

BRSO E LTEERLR T ¥ U AW L OBEN b LUBBEFEHICOWTIE, * —2Ic U CifET
O, FoeRMHRc L0 E [ 28 Ui, MPNER (KE - FH, 198 3) KW THAELWHREED
Wik & RH1-E [ £ Fh#hEB— 2. B-3iKRT, ZrsPb; OE 113&RB— | POMDE [ LH LWL EFE

LT5.45%10%cal/t & Uiz, o, TiHs 3F 5 v ARV PICKEEBIG S THET 500, ZB— 1%



@??V@Elﬁéxﬁ%gwﬁfﬁﬁbfzﬂ4xmﬁmawtébkoQ}QAKﬁLTH%:ET%%g

N5,
B 1. HBA&FHEHOELRMOE |
#+ EI His e
(10%kcal/t)

biEE 5. 59 ()

#H (EX) 11. 3 (1

i 5. 45 (1

i) 11,1 (1)

T A 44. 0 n

FUTRF Y T4. 5 @

=R o 4 14. 8 3

FH 213 @

Y FFV 180 5) | MoS; i

=% 7 693 B | e T7HEA (NDO. 5% 06,
~Y YL 860 5)

MoO; 51 (B | g (Mo0; 9 0%) .
75754 50 B | RFH

B,C 50 B | 7574 rERLEEE,

~Y oA 50 B | KRS 20 o8B,

 EHAK%E 2.16x10* © | K- AR_EREAEREIC L S,

1) 198 0 EEEEERCESCESEEATNS (Appendix A BH)

9) EBHEEMIC LS T2OMOERSRIBSIITL OE 1 (1.19%x10"keal /10°M) &£19 8
VAETEHIEDS V727 YO (6.26X10°M,/t) NoHE L7,

3) BIEENTEREES (1982) .

4) F-HBK(1982),

5) FEITHHER (1978) .

6) #mL {fHE
£B-2. AF VL RARERKESEOMK
B IERESE,

PCA SUS304 | SUS316 | Inconel 718 | Fel422 Ti64
C 0. 05 0. 05 0. 05 0. 05 0. 5 <0. 08
Si 0. 5 0. 5 6. 5 <0. 5 <0. 5 -
Mn 1. 8 1. 8 1. 8 <1.0 14 —
P 0. 03 <0. 03]|<0. 03 <0. 03 <0. 03 ~
S <0. 01 <0. 02|<0. 02 <0. 02 <0. 02 -
Ni|1l6 12 12 53 2 -
Cr|15 18 18 19 2 -
Mo 2. 5 - 2. 5 3 -
Ti 0. 25 - — 1 - bal
Al - - - 0. 5 - 5. 50~6. 75
Nb - - - 5 - -
B 0. 003 - - - - -
N - - - - 0. 02 <0. 05
v — - - - - 3. 50~4. 50
0 - - - - - <0. 20
H - -~ - - - <0.015¢0
Fe bal bal bal 18 bal <0. 30




£#B—-3. AF L AHSHESEDEI®

7t 10%kcal/t

PCA

SUS304
SUS316
Inconel 718
Feld?22
Ti 64 29

LW C QO b
O WO DD

b}
3
1
8
9

b

Skt & U CI38@Ab57, Fe~-Ni, Fe-Cr Fe-Si. Fe-Nb,
MoOs; , &B=»7lk, &b, FHvaksIis &,
"MnoOE [ kFEDT-DHEITE,

£B-4. BEEEHOE I

BEY BHOE 1 NbTi, Nb3sSn ]l t
(%) | (10%kecal/t) |%xbOEI
(10%kcal/t)

PF a4 HENbTi 8(NbTi7%, Cu9d%) 85 568 8.11x10°
TF a4 AfNbTi & (NbTi50%. Cu50%) 85 8§31 1.66%x10°
Nb;Sn 8 (NbsSnl16.7%. Cu83.3%) 70 1180 7.07x10°%

BEEHIS TR (@A, 198 3) KEOTRHEL, BETRILFRAL ALY -0
BAIEABITH B0, REDAEB— 4I1RT, NbT i, NbagSnitd bicBhr¥ u mOBRIZ Y 1 X

MRTH B, ZB- 4 FOBHO L, WEKNOESLZRUTHELTH 5,
B—4. PREMECET S5 0¥ -

BEd 3 ARERIFE LTR. BATREARFIAEARDOIT—60 (FA=78) NS5 ShoBE
WEL2ANF—IRIATH S, . JT—6 0OMEL ANF—EHMB I ENTELEILTH, £0EE
0¥ EHEARMAFICERTE ANIENTH 5, 5T ZCTREUCH AMBOBE T & ¥ — b oIl
HOBET A F —EHETHLICT 5,

(MR Zd — Bl A ¥ — L DR

108 0&EELHEE (55 459) OISR (6 1#FY) OFE | OEDOWREASBE, 5. 0~45.

Q%ML A NF —FBIADPSORALANF —CL > TEDONT B, T FAF — T O DAL £ D

BPIDRE T A ¥ — & B BIE S, T RE —EFT S ORADBIEHE b A VO MERPIDE |

(28.48%10%cal/ 1 0 07H) ORI, Mz xAF—41T, 5%\ W ALF~-45. 2%, €

OT. 3%BENR-TNB, #-T. MEROMEL ANF —IMBZIALF-—D0. 95175,



ONEROBE T F V¥ —
198 0 FOMBREMIOEERRE L 3 AF - HREOEEL . BUEEYSSHOMET 2+ — %
FET5E1.51%10%kcal/t &3,
QEREFFEHEROME L A vF —
ERaSFHE b RRERRTFFEASROBRICEUT 2 L 457051, BORRSEHSR (1977
KBz 3 AF DR TRENEZOMEL A F —13, 4.96X10"~5.96X10"keal/t 215 T3,
BEREFORELANF L HETIHS. DDL STz aF—LolkBhoRDEELEL SRS
A CITRFERICESOTHRTAHREE D EICT 5, Q&@T. MTRORSE L AF - IENER
OBRFELRAAF-D2. SFEELSTOBHN THIIMZRIIBESSNE (HHXNL L EERINETHS
Do

PLES S, BBETFREDE | HRFFENEEOOOEHAT A I &ICLT5.96X 10" keal / t L{FET

%o
B—5. FRECk (RE. BE. MEICET s a0 ¥~

RSB TH - Th, FRELAOBAC OO TREMEETRSL SN TE 5T, - THEHE
EEIREDHEA v~ b)) —lRDONIEOONYETH 5, MRUADDE [ 2RtA LiIFNEINDTHS
D, PILIRBRBOE 1 2 RDZ LHANAENERTH D, BZOHIESE LT, PRIBLSIIERE
ERUEABNIENS B, B2 RERIIHBELANTHITHEL, BIZiE. STARFIRE (Arg
onne National Laboratory, 1980) QaxrHITREB-HDLIITKH T
%, EB—50H02 3, 2 4FOHEBREBABFLIBLEATINTHS S, 2 2. 0 2H—KEHNHRIZL
STHEMEDLAMN, STARFIRETIZ280~320C. 15. 0~15. 2MPa®H,0 £—Kk&EH
MELTHED, PWRERUTH B, 22. 03~22. 07, 25, 2 6HBMEFEROHNE  EARF
2EOEERMAT A0 LY, UL, gt

22.03 ~ 22.07 + 25 + 26 = 166.48x10° §
T. 2D, 6% THANS IOBREDORELED LG, BARFERALTHLINTHAS, EB—H5
D2 I EibER e BENEGTNAN, CON, BEOHARFOLOEMAT S &IZT 5, UTT, %
BWFEREES (1979) SESEBEERER (1977) KXAMAEFOLANF —-SEBEZICLTH
R BADE 1 %KD 5o

(IR EE WL OMRL - 4 vF —
BRAELOT — 5 1o BEHD M) DI FAF —%RH5L0.508X10%keal /MW, (EHEREL)



T, JOBENSENFHE0. TU/MW, & LTEOEEHERRL &, 0.487X10%cal /MW, &155, B

HERRFOHE T, 0.440X10°%kecal /MWein S EHEBROBAABT0. 435X10%kcal /MW, &

ZB—-5. STARFIRE®Dax +43r
BEN310° Kov (19 8 04EER) .
Account | Account title Costs
number
20 Land and land rights 3. 30
21 Structures and site facilities 346. 58
29 Reactor plant equipment 968. 62
29 01 Reactor equipment 589. 26
22. 02 Main heat transfer and transport systems 69. 84
22.03 Cryogenic cocling system 14.90
22. 04 Radioactive waste treatment and disposal 4. 80
22.05 Fuel handling and storage systems 38. 60
22.06 Other reactor plant equipment 43.75
22.07 Instrumentation and control 23. 41
23 Turbine plant equipment 249. 68
24 Electric plant equipment 117.28
25 Miscellaneous plant equipment 40. 77
2 Special materials 0.25
Total direct cost 1726. 48
QBEEBRBMEOBE L A VF —

BRAELTH. REBRES JUEBREONE T 2 VF —ITE31C0.901x10%keal /MW, SHHL
TWBEMN, Rz A rF—LBET I nF DR (B~ 4DHEM) hohdE NEFEBITKENETSH
%, BUKRIEHIZATTIZ0.344X10%kcal /MW, (EHERIIRL) TH 5,

PRED X NF —

BERES T, 0.987x10%keal /MW, (1K10.431x10°, #B0.556X10°) Th 5, BERRIEH
ZFHTIL. 0.214%10%cal /MW, (HHE0.206X10°, J2I0.008X%10°) TH 5, BORRHEHEIOM
DUNE DL, 4 ¥ HERARDUNSO I & BROE I AWNSOIEREIIL B, #il. RRELTI.
HAOBEFHEEHOMBRHOIDICERNAE (B -T3, WThOBESOHFFREREENL TS
DT, ThEBRMEFOFRBESITIEIIT S,

@EH X V¥ —

BERELTIL. & - BBOMEELFFS5 0 0km (FH) LT tBhOMET INF %

482x10%kcal . B - BRICELTHES2 0 0 kme LT282x10%keal/t & LT3, RMER

160.2t/MW, . & - BRIEEG50. 1t/ MW, kb, & - BHBICO0T

..._88...



482x%10%(kcal/t) X 160.2(t/MW,) = 0.077x10%(kcal/MW.,)
Floo B BRICONT

282x10%(keal/t) X 650.1(t/MW,) = 0.183x10°(kcal/MW,)
&1iB, BMEFERE20t/ MW, 9 5&, [FRBOBET FLF—120.010X10%kcal /MW, &5,
AHTI0.270X10°keal /MW, 153, BERRETAT CIRREMBRZIZEMIN T,

(D~@0 5, BRESFOIANF—AFICHERTEE I 2EZB-60L 312 L1

EB-6. FRMECER RN, BB, MEOE |

10%kcal /MW,
FRETER BEOME = A LF — 0. 487
PREARBREOBE L A VF — 0. 344
HEORRICET LI R L¥E — 0. 987
kT A ¥ — 0. 270
&t 2. 088

B—6. THERICET S AL~

TR EY A T A AF —DEMICIE, BITEEREZEE (A5 1 1ha) OBEMROME (BVEEREE
BAA. 1985) 28ZI07 5, 1oL T ITWD LEERICE BT I Tl - #hl7s & ORI
bEENTN S,

(1)1 h aX/-p ORVITER

ZE 1 haBIcBASNAYEE 2 A VF —%KB— TITRT, 1L, BERRICIIEENREENT

WABDT, BEODRERHIZEAVF - av s )=, WHOFMERLRT -y DENE€N50%. 20

%<& L,

@QIBET ¥~

ELEBAT O+ AEER GEBE. A, TAKE. £0M) OFEHOE 1 OWR (BHzrrF—617.
2%, HENBIIAF—12. 5%, 202 0. 3%) »o. BRELHAvF—-D0. 13 65T HA
N¥F=LT B, T, RB-Tho,

2.05%10° X 0.186 = 3.81X10° (kcal/ha)

L155,

QBEHMMEICET ST ¥ —

1 had%ihO@HERBIIEB—THS1.09X10° t 2783, 1oL, €AY b -avs ) —+OLES

2. 4. G2, TELR, 198 4FREREEICINIL. 198 2HREOMERE (3¢ O ¥

—89—



—HBRFERMREREA L 5 v 70O5HE603keal /(t-km) ThH3, (- T, MEEHETH200km (&
#) &g LE@mET R AF -

603(kecal/t/km) X 1.09%X10*(t/ha) X 200(km) = 1.31x10%(kcal/ha)
L1355,

(~@h 5. THERICET 5z 2 F—1ERB-8D&Hicli 3,

FB- 7. PERZOBTICETS 1 haXichomER

L) E 1l THAF AR

(10%kcal/ha)
ZAVFeaVYIY—F 1.12x10° m®/ha | 4.03%10° kcal/m?® 451
FRT b eavy ) —F 1.98x10°% t/ha 5.76%10°% keal/t 1140
iy = 2.29%10° m¥/ha | 9.80%10% kcal/m? 22
§EHt 7.83%X10 t/ha 5.59%x10% kcal/t 438
a3t 2051

1) TERBRICIIBENS TN T EIDOT, BEOSEREDICEA Y v 2 Y-, #(HO
FEEAFET— 5 02 EN5 0%, 20%& L7,

Q) AV -avIY—bidEa vV —bETE, ETid1 98 0 EEEWMELS
3.45%X10'kcal/ HAM, BiE (19 8 04FMEH) 12 T2 ) — FHEEHER] (1981)
51168 1M/m?téhs,

3) FR7Z b - av7 ) —FOE [ HEEEBHMIANS3.51%x10"keal/ HAHM (£DMHho+
A2 FUSEREY) | B (1 9 8 04FMERR) 13 [dtbiwkstaEsR) (1983) »516410M
/t &Lf:o

4) BEOE 1 RBUBIcH i 2B ES 4. 0kwh/m® (1kwh=2450kcal) K%L & LT, 7=
72U, CORMIIMESNTFRERAZES (198 2) o1

5) $EHITEBOE [ 2B,

%B-8. HHERODE I

10%cal/ha
B ang— 2051
TELALF— 381
T A VvF— 1310
&% 3742

B—T7. ATBOEDLTICET AT A~

ATBOESTTIET 5 T 514 — ORI, FFEERSE (k51 1ha) ORBABECT 5, &
BT, KB ] 6~10mT. BECATEH 1 6~ 2 2 mOMEEEAHBL T B, MBI THON
;ﬂ%T%M¢t@m‘@bﬂf%ﬁﬁiﬁ¢mﬂ47%ﬂ5ﬁ&\N47%MLT@%&ALT&*%%®@H
Efotebd. WHEICES Y b LS REALTR R RNICER S €5 2 210k - COBREET S, L

._90_.



MU, TBICET B T 40F =13, ERFERMTO OHEET 5700, BURBOLBICRE SN2 BB THEIC X
BTEIAINAF-TEREBINTIEN,
(D1 h a¥fch ORMIER
HHYTH] h a N/ D IKRAShAMBE T 2 VF—%FEB - 9IRS,

#B—9. ATBHDYTICETS 1 haXnOmER

ma EI IAAF AR

(10%kcal/ha)
B 2.74x10* m®*/ha | 9.80%10® kecal/m® 269
L 3.25%10° m¥/ha | 9.80%10% kcal/m® 3185
Gt 1.37x10* m®/ha | 9.80%10% kcal/m® 134
HEavry—t 4.50x102 m®/ha | 4.03%10° keal/m® 181
2t 3.91%X10 t/ha 1.41%10°% keal/t 55
bt 7.83X10 t/ha 5.59%10% keal/t 438
ast 4262

1) . GHOE 112, REUHICH S HREH 4. 0kwh/m®(1kwh=2450kcal) IZ%
L Ufse 2L, COBBFEERINTRRRES (1982) »ofk-1

2) a7 ) —FOE i3, 198 0EEEEMENS3.45%10 keal/ HHM, Hif
(19804 & MEarr7)—rakitE®m] (1981) »511681H
/m® T3,

3) XV, HOE [ BEZHEMTOI S, 7L, WHITHEBOE [ £HVT,

QIBICETEI A VF—

EEEEBEN O+ REERIY GEBE. M. Tk, 204M) OFEOE [ OWR (RF A+ —-617.
2%. EENBIALF—12. 5%, £0M20. 3%) »o. Bz i A+F-D0. 186fHeTHELR
NE=ETE, foT KB ID 0O,

4.26x10° X 0.186 = 7.92Xx10% (kcal/ha)
185,
QEMBEICET A A —

1 ha¥-pORMERIY, FB—9I056.37X10° t L7123, /L, #l - \LPOLEEL. T. A
MAEQ. T Eavs)—r%2. 4&Uk, 198 4EREMEEICINIL, 19 8 2EEDIMAMIE (&
W) O ANF —NREBEIL, HEA L5 v 7 OBAI603keal/ (t-km) F/o, WHEDHEIL
135kcal/(t-km) TH b, ->Ts WMEEMAFH2 0 0km (HE) &45LMExRrF—id,

Bg :  603(kcal/t/km) X 6.37x10°(t/ha) X 200(km) = 7.68x10'%(kcal/ha)

%@ :  135(kcal/t/km) X 6.37x10°(t/ha) X 200(km) = 1.72X10'°(kcal/ha)
L1 B,

(D~Q 6. THBERICET ST ANF—IEB—-1 00X 55,
—91-



ZB—-1 0 ALBEDITHE |

10%kcal/ha
BHOBEFB FERK fited
BT ALF— 4262 4262
TITExALVF— 782 792
WXL ANVF— 76800 17200
&% 818514 222514
(BEXHR)

Argonne National Laboratory (1980) STARFIRE - a commercial tokamak
fusion power plant study. ANL/FPP-80-1, Vol.1,2.

BAERM (198 3) BAEEROMBETE ZHTHMHALH, HE

HEBRTFREFAAES (1979) X-&-FO54 749470k —, No. 69, 418pbp.

RN RRERAES (198 2) TALF N LA BRART X F —FHEINOIMEFECBIY 5 HAH
&. No. 88, 538pp.

FATHERE SRS (1 98 5) COTHERREAERERIC/RS B @I H®. 512 pp.

FB— ®AR (1982) XBxAr+-EHEFAONE H¥MIE Vol 91, No. 6, 93-10
2.

FETHHMER (197 8) BMASPFERSZGICET 2REMT

Naca1,T. (1984) Science Assessment on Energy Problems, especially about
energy analysis of nuclear fusion and natural energy. Master Thesis,
Department of Earth Sciences, Nagoya Univ., 84 pp.

KHEEM, FHE— (1983) 27 VU ANEOMETRE. WA, IE.

BoERISEWER (197 7)) caA¥—FAMEE 3 ¥ —DEZICPAd 5% CR-T76—-12, 215
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Appendix C

EEHEE I 2 V- OLDOBEEF VEF -4

i) AXH3 - 6 OBMGEEFT D SIRRLIT =% (7~ ORDDETRI DI RBRIBFETKD B, )

(AUXILIARY-HEATING LINK-TO FUEL-INJECTION)
(AUXILIARY-HEATING LINK-TO REACTOR-BUILDING)
(AUXILIARY-HEATING LINK-TO VACUUM-BOUNDARY)
(AUXILIARY-HEATING HAS ENERGY-SOURCE)

(BLANKET LINK-TO BLANKET-TRITIUM-RECOVERY)

(BLANKET LINK-TO PRIMARY-COOLANT)

(BLANKET LINK-TO VACUUM-BOUNDARY)

(BLANKET HAS ENERGY-SOURCE)

(BLANKET-TRITIUM-RECOVERY LINK-TO FUEL-CLEAN-UP-AND-SEPARATION)
(BLANKET-TRITIUM-RECOVERY LINK-TO REACTOR-BUILDING)
(FUEL-CLEAN-UP-AND-SEPARATION LINK-TO FUEL-INJECTION)
(FUEL-CLEAN-UP-AND-SEPARATION LINK-TO FUEL-RECOVERY)
(FUEL-CLEAN-UP-AND-SEPARATION LINK-TO REACTOR-BUILDING)
(FUEL-CLEAN-UP-AND-SEPARATION LINK-TO WASTE-TREATMENT)
(FUEL-CLEAN-UP-AND-SEPARATION HAS ENERGY-SOURCE)
(FUEL-INJECTION LINK-TO FUEL-CLEAN-UP-AND-SEPARATION)
(FUEL-INJECTION LINK-TO REACTOR-BUILDING)
(FUEL-INJECTION LINK-TO VACUUM-BOUNDARY)
(FUEL-INJECTION HAS ENERGY-SOURCE)

(FUEL-RECOVERY LINK-TO FUEL-CLEAN-UP-AND-SEPARATION)
(FUEL-RECOVERY LINK-TO PLASMA)

(FUEL-RECOVERY LINK-TO REACTOR-BUILDING)

(PLASMA LINK-TO VACUUM-BOUNDARY)

(PRIMARY-COOLANT LINK-TO BLANKET)

(PRIMARY-COOLANT LINK-TO REACTOR-BUILDING)
(PRIMARY-COOLANT LINK-TO SECONDARY-COOLANT)
(REACTOR-BUILDING LINK-TO ENVIRONMENT)
(SECONDARY-COOLANT LINK-TO ENVIRONMENT)
(VACUUM-BOUNDARY LINK-TO PLASMA)

(VACUUM-BOUNDARY LINK-TO REACTOR-BUILDING)
(VACUUM-BOUNDARY HAS ENERGY-SOURCE)

(VENTILATION LINK-TO ENVIRONMENT)

(WASTE-TREATMENT LINK-TO FUEL-CLEAN-UP-AND-SEPARATION)
(WASTE-TREATMENT LINK-TO REACTOR-BUILDING)
(WASTE-TREATMENT HAS ENERGY-SOURCE)D

(WASTE-STORAGE LINK-TO REACTOR-BUILDING)
(WASTE-STORAGE HAS ENERGY-SOURCE>D

0

i) BERIE. BRENOHOWELELIEE0F—-% (Appendix DB, LDi) OF—4iC
fHithib 5, )

(ISOLATION-VALVE-BETWEEN AUXILIARY-HEATING FUEL-INJECTION)
(ISOLATION-VALVE-BETWEEN AUXILIARY-HEATING VACUUM-BOUNDARY)
(ISOLATION-VALVE-BETWEEN BLANKET BLANKET-TRITIUM-RECOVERY)
(ISOLATION-VALVE-BETWEEN BLANKET PRIMARY-COOLANT)
(BLANKET-TRITIUM-RECOVERY LEAKPROOF-TO REACTOR-BUILDING)
(ISOLATION-VALVE-BETWEEN FUEL-CLEAN-UP-AND-SEPARATION
WASTE-TREATMENT)
(FUEL-CLEAN-UP-AND-SEPARATION LEAKPROOF-TO REACTOR-BUILDING)
(ISOLATION-VALVE-BETWEEN FUEL-INJECTION VACUUM-BOUNDARY)



(FUEL-INJECTION LEAKPROOF-TO REACTOR-BUILDING)
(ISOLATION-VALVE-BETWEEN FUEL-RECOVERY PLASMA)
(FUEL-RECOVERY LEAKPROOF-TO REACTOR-BUILDING)
(ISOLATION-VALVE-BETWEEN PRIMARY-COOLANT BLANKET)
(ISOLATION-VALVE-BETWEEN PRIMARY-COOLANT SECONDARY-COOLANT)
(REACTOR-BUILDING HAS EMERGENCY-TRITIUM-RECOVERY-UNIT)
(ISOLATION-VALVE-BETWEEN WASTE-TREATMENT
FUEL-CLEAN-UP-AND-SEPARATION)



Appendix D
FEREE Y 2L — 5 OME<— R

ERF~—-23, BEEZRELOREMIC I Y F oL 30 IEHEBWE (R 1) AERICKHEchET T
OBRLEWHTALHDOHDT, 7 XvHER (1985) OXLHEWEBALE LTS,

ZOHBR—RRTOFIva v YAFLPSL (Hasegawa, 1985) #ATRESNTNS
(ot a8y v a YEREBRINTN S, ) o RS (--->kvEioRsy) 0BRT, EVTEEL L
Db LERE, SRTEE 3 b OV HENEIESE, £hehibl T3,

i) BEBROERICET 50— (A~DOV— OB, 75 XeHEFICL 2 bDOERLTH S, )

(A) —DDY T U RF LG MY FILBRBENEEH (KL, 47 v 27 2OHAHICIIREEEZNL
W )

A—1. FUEL-RECOVERY T@Mhﬁ
BLANKET-TRITIUM-RECOVERY

- (EV TEMPERATURE INCREASE-AT ?S)

(SR ?S LINK-TO REACTOR-BUILDING)

-—=>

(MAKE EV TRITIUM LEAK-TO REACTOR-BUILDING FROM 78)

A—2. VACUUM-BOUNDARY
AUXILIARY-HEATING }»ODF Y F o AR
BLANKET-TRITIUM-RECOVERY
WASTE-TREATMENT

- (EV TRITIUM INCREASE-AT ?8)

(SR ?S LINK-TO REACTOR-BUILDING)

———>

(MAKE EV TRITIUM LEAK-TO REACTOR-BUILDING FROM ?S)

A—3. PLASMAD Y FoLBELR

- (EV TRITIUM INCREASE-AT ?S1)

(SR ?S1 LINK-TO ?S2)

-——>

(MAKE EV TRITIUM LEAK-TO ?S2 FROM ?S51)

A—4. BLANKETO MYV FooBELER

+ A—-30F&LEL,

(B) —04 7270 6R [ R E N2

B—1. SECONDARY-COOLANT
VENTILATION }OJR [ MR
REACTOR-BUILDING

- (EV RI INCREASE-AT ?8)
(SR 2?5 LINK-TO ENVIRONMENT)

-—=>
(MAKE EV RI LEAK-TO ENVIRONMENT FROM 2S)

_9 5_.



B—2. VENTILATIONORE{ET

- (EV FLOW DECREASE-AT VENTILATION)
_——>
(MAKE EV RI INCREASE-AT VENTILATION)

B—-3. VENTILATION T@ﬁ&@-*}(ﬁé
REACTOR-BUILDING

- (EV 7?5 FIRE)
-——>
(MAKE EV ?S FAILURE)

«+ (EV ?S FAILURE)

(SR ?S5 LINK-TO ENVIRONMENT)

-——=>

(MAKE EV RI INCREASE-AT ENVIRONMENT)

(C) —2DY T v 27 LOBEN, ENICERT A0V 7 v 2 F 4O SDR | OHAS | S48k
2L, K&llenergy sourcedDMAIdEE, )

FUEL-RECOVERY

C~1. VACUUM-BOUNDARY
}-®Wﬁ
BLANKET-TRITIUM-RECOVERY

- (EV ?S1 FAILURE)
(SR ?S1 LINK-TO ?52)

-——>

(MAKE EV RI LEAK-TO 252 FROM ?S51)

(D) energy sourced3AALTHMOY T v 25 L0SR I AHENZEY (—OOY 71
FLANPERL, FNIERET AV T X FANODR | OMHAFIEE I TIEE L, BT Ay T X5
LOWEABIZECTBEESLENH S, A, B. COBSEB LTI A, )

D—1. VACUUM-BOUNDARY
AUXILIARY-HEATING DORELR
FUEL-CLEAN-UP-AND-SEPARATION

WASTE-STORAGE

- (EV TEMPERATURE INCREASE-AT ?8)
(SR ?S HAS ENERGY-SOURCE)

—-———>

(MAKE EV ?S DAMAGED)

D—2. WASTE-STORAGEDEH LR
- (EV PRESSURE INCREASE-AT ?8)
;;;;E EV ?S DAMAGED)
D—3. VACUUM-BOUNDARYOD#REINET
- (EV SHIELDING DEGRADE-AT VACUUM-BOUNDARY)

-——>
(MAKE EV NEUTRON-FLUX LEAK-TO REACTOR-BUILDING)



D— 4. PLASMADHA LR
. (EV FUSION-POWER INCREASE-AT PLASMA)
;;;:E EV NEUTRON-FLUX LEAK-TO REACTOR-BUILDING)
D-5. BLANKETOEHLR
- D-20H4LHEL,
D—6. BLANKETOBEE LR
-D— 1 DB&LREL.
D—7. PRIMARY-COOLANT-OUTSIDE-BLANKE TORIE
- CEV PRIMARY-COOLANT-OUTSIDE-BLANKET FAILURE)
;;;;E EV RI LEAK-TO REACTOR-BUILDING FROM PRIMARY-COOLANT)
(MAKE EV TEMPERATURE INCREASE-AT BLANKET)
D-8. PRIMARY-COOLANT-INSIDE-BLANKE TO#ig
- CEV PRIMARY-COOLANT-INSIDE-BLANKET FAILURE)
;;;:E EV RI LEAK-TO VACUUM-BOUNDARY FROM PRIMARY-COOLANT)
(MAKE EV TEMPERATURE INCREASE-AT BLANKET)
D—9. BLANKE TORH - K%
- (EV 2S FIRE)
;;;;E EV 7S FAILURE)
- (EV 251 FAILURE)
(SR ?S1 LINK-TO 252)
(SR ?S1 HAS ENERGY-SOURCE)
;;;;E EV 252 DAMAGED)
(MAKE EV RI LEAK-TO ?S2 FROM ?S1)
D—10. WASTE-STORAGEDHHA - k5%
- D-9DFE&EE Lo
D—11. WASTE-TREATMENTORHE - K%
- D-9DFE&LHEL,
" D—12. AUXILIARY-HEATINGORIE - Kk
- D-9DEE LR,
 D—13. FUEL-INJECTIONOBHE - K%
| - D-9DBEA&LEL,
 D-14. FUEL-CLEAN-UP-AND-SEPARATIONODHIR - KK
- D-9HALEL,
_97_.



PLERHT I STen—nE LT, RO 550 3,

« (EV ?R LEAK-TD ?%)
-——>

(MAKE EV ?R INCREASE-AT ?%)

« (EV 7S DAMAGED)
-——>

(MAKE EV ?S FAILURE)

- (EV NEUTRON-FLUX INCREASE-AT REACTOR-BUILDING)
-—>

(MAKE EV NEUTRON-FLUX LEAK-TO ENVIRONMENT)
(MAKE EV SUPERCONDUCTING-MAGNET QUENCH)

+ (EV SUPERCONDUCTING-MAGNET QUENCH)
-——>

(MAKE EV MISSILE GENERATION)

- (EV MISSILE GENERATION)
——>
(MAKE EV VACUUM-BOUNDARY DAMAGED)

i) EEESOHLICEYT 31—

REBROREAIET 5728, H50id. REHBPORBEMILT 20O E LT, 75 X< iRk
ROWD% Eif T 5,

OBSERE (REPIEOIDOY TR F 4D T 0y 71L)
Q@BAY Y F U LR

OMEkEbE (BILL)

OREEE, REREOREL (WEORE. EEHRLIZIILNL ) IRE)

UL, chooxiEit, £0BSHNT UM TIIE L. HICOICBIL Tk, MEHMBENRThbd 5
VNEEIRITTENCIL B 128D, BEOH#M N —R + YA FLATRNM=NVELTRBTEEIIHRETH S, LT,
O~BIZ2POTDA, PUTFOX I —nE LTEBR U, 72720, BHER (--->X D®ADES) 1213
A y—IHT AEEEDAT, (EERIBTH/IICERE D AR,

- (EV TEMPERATURE INCREASE-AT 783

(SR ?S LINK-TO REACTOR-BUILDING)

(SR ?S LEAKPROOF-TO REACTOR-BUILDING)
—-———D

(WRITE %xx LEAKPROOF 7S INTACT x*xxx)

(EV (?R (OR (= TRITIUM)(= RIJ))) INCREASE-AT ?S1)
(SR ?S1 LINK-TO 7?2820

(SR 7?51 LEAKPROOF-TO 7825

-—=>

(WRITE *xx LEAKPROOF 781 INTACT *x%xx)

(EV ?S1 FAILURE)

(SR ?S1 LINK-TO ?S82)

(SR ?S81 LEAKPROOF-TO ?82)

—-———2

(WRITE %x%x LEAKPROOF ?S1 INTACT *xx)

.



- (EV ?S1 FAILURE)D

(SR 7?S1 LINK-TO 7S2)

(SR ?S1 HAS ENERGY-SOURCE)

(SR ?S1 LEAKPROOF-TO 782>

-———>

(WRITE *xx LEAKPROOF 7?S1 INTACT xxx)

- (EV (?R (OR (= TRITIUM)(= RI))) INCREASE-AT ?S1)
(SR ?S1 LINK-TO 7?S2)

(SR ISOLATION-VALVE-BETWEEN 7?51 ?S2)

-—>

(WRITE x*x ISOLATION VALVE BETWEEN ?S1 AND ?S2 CLOSED *x*x)

- (EV ?S1 FAILURE)>

(SR ?S1 LINK-TO ?S2)

(SR ISOLATION-VALVE-BETWEEN ?S1 ?S2)

-———D

(WRITE #*xx ISOLATION VALVE BETWEEN ?S1 AND ?S2 CLOSED *xx)

+ (EV 7?81 FAILURE)

(SR 7?81 LINK-TO ?S82)

(SR 7?81 HAS ENERGY-SOURCED

(SR ISOLATION-VALVE-BETWEEN ?S1 ?7S2)

-—=>

(WRITE *xx ISOLATION VALVE BETWEEN ?S1 AND 7?S2 CLOSED x*x*x)

« (EV PRIMARY-COOLANT-OUTSIDE-BLANKET FAILURE)
(SR ISOLATION-VALVE-BETWEEN PRIMARY-COOLANT BLANKET)
-——=>
(WRITE xxx ISOLATION VALVE BETWEEN PRIMARY-COOLANT
AND BLANKET CLOSED *xx)
(MAKE EV RI LEAK-TO REACTOR-BUILDING FROM PRIMARY-COOLANT)

- (EV TRITIUM INCREASE-AT ?S1>

(SR 7?81 LINK-TO ?52)

(SR ?7S1 HAS EMERGENCY-TRITIUM-RECOVERY-UNIT)
-——>

(WRITE *xxx EMERGENCY TRITIUM RECOVERY UNIT AT 7§81
INVOKED *x%x)

(BEXTHR)

Hasecawa,A. (1985) Expert Systems and Earth Sciences — Expert Shell PSL

and Its Application. Journal of Earth Sciences, Nagoya Univ.,

Vol.33, 1-48.

75 Z<EAR (1985) BRAHF Y 27 AORLMERRMES. ZEBA%E, 235pp.



Appendix E

HEg- i rv—F0OV—R-Tu¥ia
IDRULE NOR2
JITERALIZE A MODE SOURCE EVENT SUBSYSTEM FROM STEP)
ITERALIZE B MODE X1 X2 X3 ¥& STEP)
ITERALIZE XX X1 ¥2 X3 X4 STER)
v 11 CINITY =--->
(WRITE (CRLF)Y “ENTER A FILE NAME OF STRUCTURAL DATA™)
{BIND 72X C(ACCEPTM)
($SET KK ?X)
(MAKE INIT2)
{REMOVE 1))
12 CINITZ2Y —---> (MAKE INPUT)
($SET II O)
(REMOVE 1))
I3 C(INPUTY ---> {(BIND 7?X (SEVAL KK
{MAKE YY C(ACCEPT 72X3¥}
: {REMOVE 13>
CI& LYY (7TX1 (&) X2 X3y --->
{MAKE A SR 7?X1 7?X2 ?X3 :STEP -1)
(MAKE INPUT)
{REMOVE 1))

SIS (YY (7?X (#3>) ---> (WRITE (CRLF) "ENTER AN INITIATOR™)
(BIND 7Y (ACCEPT)Y)
(WRITE (CRLF) "INITIAL EVENY --->" 7Y (CRLF))

{MAKE XX ?2Y3:
(BIND 7Z ($SEVAL KK))
(CLOSE 22)
(REMOVE 1))
I6 (XX (?X1 (<> END)Y) 7?X2 ?2X3 ?X4 ?28T) --->
{(MAKE A EV 7X1 ?2X2 72X3 ?X4 O)
{(MAKE RUN)
(REMOVE 1))
I7 (XX (2X1 (= END)) ?2X2 ?X3 ?X4 ?2ST) —---=>
(MAKE EXIT)
(REMOVE 1))
C111 (A ZZ (7?2X1 (&)Y 72X2 7?2X3 (?2X4& (<> NIL)Y)Y (?2ST (<= (VAL 1I)>»)) --->
(BIND 2T (COMPUTE 3 % 7?ST - 3))
(WRITE (TAB ?2T) 72ST ?X1 ?X2 ?X3 FROM 7?X4)
($SET II ?STO
($SET WORK NIL)
($xPUSHx* 0)
($xPUSHx (WW 7X1 2X2 ?X3 ?2X4 ?ST))
(MAKE RETREAT)
(REMOVE 1))
€112 (A ZZ (?2X1 (8&)) ?2X2 72X3 (?2X4 (<> NILY)Y (2ST (> (VAL IIY))y)y --->
(BIND 2?7 (COMPUTE 3 x ?2ST - 3))
{(WRITE (TAB 7?T) 28T 72X1 72X2 ?%3 FROM 2X&)
($SET II 28T
{(MAKE A EV ?2X1 7X2 ?X3 7?X4 ?57T)
(REMOVE 1
€121 (A ZZ (?2%X1 (&)) ?2X2 (2X3 (<> NILY)Y (?X4 (= NILY)
(?2ST (<= (VAL II)))) --->
{BIND 2T (COMPUTE 3 % 2ST - 3))
(WRITE (TAB ?2T) ?2ST ?2X1 ?2X2 2X3)
{$SET II 2ST
($SET WORK NILD

-100-



(P

(P

(P

(P

(P

(P

(P

(P

(P

(P

(P

(p

(P

€122 (A ZZ (7?X1

€131 (A ZZ (?X1

C132 (A ZZ (?2X1

€21 C(RETREAT) (A 2X1 ?2X2 ?X3 ?2X4 ?2X5 ?X6) --=>
($xPUSHx (72%X1 ?2X2 ?X3 ?2X4 ?2X5 ?7X6))
(MODIFY 1D
(REMOVE 2))
C22 (RETREAT) ---> (REMOVE 1)
(NW)
(MAKE RE-INPUT))
€3 (RE-INPUT) ---> (BIND ?X ($xPOPx*))
(MAKE B ?2XD
(REMOVE 1))
C41 (B SR 2X1 ?X2 ?X3 ?X4 (25 (>= (VAL 11)) ==—>
(MAKE A SR ?X1 ?X2 ?X3 ?2X4 -1)
(MAKE RE-INPUT)
(REMOVE 1))
C42 (B SR 2X1 ?2X2 7?X3 2X4 (2SS (< (VAL 11)))) -==>
(MAKE A SR ?X1 2X2 ?X3 X4 25)
(MAKE RE-INPUT)
(REMOVE 1))
€51 (B EV 2?X1 7%2 ?2X3 ?2X4 (25 (OO= (VAL IIJ))) —-—-=>
(MAKE RE-INPUT)
(REMOVE 12>
€52 (B EV ?X1 ?X2 ?2X3 ?X4 (2?28 (K (VAL IID»)) --=>
(MAKE A EV ?X1 ?X2 ?X3 ?X4 ?8)
(MAKE RE-INPUT)
(REMOVE 1))
C6 (B ZZ ?2X1 2X2 7X3 ?2X4 (2§ (K= (VAL IIX)»)>> —--->
(MAKE A ZZ ?X1 7%X2 ?X3 ?Xé& 28)
(MAKE RE-INPUT)
(REMOVE 1))
C7 (B WW ?7X1 ?X2 ?X3 ?X4 (7?8 (= (VAL II})»)) --=>
(MAKE A EV ?X1 ?X2 ?X3 ?2X4 2S)

(&)) ?2X2 (2X3 (=

(8)) ?2X2 (?2X3 (=

($xPUSHx 0O)

($xPUSH=x (WW ?X1 ?2X2 ?X3 ?X&4 ?ST))

(MAKE RETREAT)
(REMOVE 1))

(&)) 2X2 (?2X3 (<> NILY)Y (?X4 (=
(2ST (> (VAL IIX>)»

(BIND ?T (COMPUTE 3 x 2ST

- 3))

(WRITE (TAB ?2T) ?2ST 7X1 X2 ?X3)

($SET II 2ST)

(MAKE A EV ?X1 ?X2 2X3 ?X4 ?ST)

(REMOVE 1))

(BIND 2T (COMPUTE 3 =x ?ST

NILY)Y ?2X4& (2ST (K=

- 3

(WRITE (TAB ?T)> ?2ST ?X1 ?2X2)

($SET II ?ST)
($SET WORK NIL)
($xPUSHx 0O

($xPUSHx (WW ?X1 ?X2 ?X3 ?X4 ?2S8T))

(MAKE RETREAT)
(REMOVE 1)

(BIND 2T (COMPUTE 3 *x ?ST

NIL))Y ?2%4 (2ST (> (VAL II))>))

- 3))

(WRITE (TAB ?2T) ?ST ?2X1 7X2)

($SET II 28T

(MAKE A EV ?X1 ?X2 ?X3 ?2X4 ?ST)

(REMOVE 1))

(MAKE RE-INPUTD
(REMOVE 12D

C9 (B 0) ---> (REMOVE 1))
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(p ROO (RUNY ---> (REMDVE 1))
(P RO11 (A EV TEMPERATURE INCREASE-AT ?S1 :STEP 2T1)

(A SR 2?81 LINK-TO REACTOR-BUILDING :STEP (?R (= -1)))
--=> (MODIFY 2 :STEP ?271)

(MODIFY 1)

(BIND ?2T2 (COMPUTE 271 + 1))

(MAKE A ZZ TRITIUM LEAK~-TO REACTOR-BUILDING ?S1 :STEP 272)

(MAKE A DISCONNECT REACTOR-BUILDING ?S1 :STEP 2T1))

(P RO12 (A EV TEMPERATURE INCREASE-AT ?S1 :STEP ?T1)

(A SR 2?81 LINK-TO REACTOR-BUILDING :STEP (2R (= -1)))
(A SR ?S1 LEAKPROOF-TO REACTOR-BUILDING)
--=> (MODIFY 3>
(MODIFY 2 :STEP 271>
(MODIFY 1)
(BIND ?T2 (COMPUTE 271 + 1))
(BIND ?T3 (COMPUTE 3 x ?7T1))
(WRITE (TAB ?T3) 2?72 =xxx LEAKPROOF 2S1 INTACT xxx)
(MAKE A DISCONNECT REACTOR-BUILDING ?S1 :STEP ?T1))

(P RO2 (A EV ?R LEAK-TO ?S :STEP ?T1) --->

(P RO31

(P RO32

(P RO41

(P RO42

(P RO43

(BIND ?T72 (COMPUTE 271 + 1))
(MAKE A ZZ ?R INCREASE-AT ?S :STEP ?72)
(REMOVE 1))
(A EV TEMPERATURE INCREASE-AT (?S (= VACUUM-BOUNDARY))
ISTEP 2TD
(A SR ?8 HAS ENERGY-SOURCE :STEP (?R (= -1))) --->
(MODIFY 2 :STEP ?2T1)
(BIND ?T2 (COMPUTE 271 + 1))
(MAKE A ZZ ?S DAMAGED :STEP ?2T72)
(REMOVE 1))
(A EV TEMPERATURE INCREASE-AT (?S (<> VACUUM-BOUNDARY))
SSTEP ?2T1)
(A SR ?S HAS ENERGY-SOURCE :STEP (2R (= -1))) --->
(MODIFY 2>
(BIND 2?72 (COMPUTE 2?71 + 1))
(MAKE A ZZ 7S DAMAGED :STEP ?72)
(REMOVE 1))
(A EV (?R (OR (= TRITIUM)(= RIJ))>) INCREASE-AT
(7?51 (OR (= VACUUM-BOUNDARY) (= AUXILIARY-HEATING>
(= BLANKET-TRITIUM-RECOVERY) (= WASTE-TREATMENT)))
ISTEP (271 (= 0)))
(A SR ?S1 LINK-TO REACTOR-BUILDING :STEP (25T (= -13))
-=~> (MODIFY 2 :STEP ?2T1)
(REMOVE 1)
(BIND 272 (COMPUTE ?T1 + 1))
(MAKE A ZZ 7R LEAK-TO REACTOR-BUILDING ?S1 :STEP ?T72))
(A EV (?R (OR (= TRITIUM)(= RI))) INCREASE-AT
(251 (OR (= PLASMA) (= BLANKET)?) :STEP (271 (= 0O))
(A SR 7?81 LINK-TO 2?82 :STEP (7?87 (= -1)))
-=--> (MODIFY 2 :STEP ?T1)
(MODIFY 1D
(BIND ?T2 (COMPUTE ?T1 + 1))
{MAKE A ZZ 7?R LEAK-TO 752 7?81 :STEP ?72)
(MAKE A DISCONNECT 2?82 ?S1 :STEP 271
(A EV (7R (OR (= TRITIUM)(= RIJ)) INCREASE-AT 2?51
ISTEP (271 (> 0O
(A SR 251 LINK-TO (2?52 (<> ENVIRONMENT))> :STEP (28T (= -1)))
-=-=> (MODIFY 2 :STEP ?2T1)
(MODIFY 1)
(BIND 272 (COMPUTE ?T1 + 1))
(MAKE A ZZ 7R LEAK-TO 7?82 7?S1 :STEP 272
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(MAKE A DISCONNECT ?2S2 2S1 :STEP 2T7T1))
(p RO&44 (A EV (?R (OR (= TRITIUM)(= RI)Y)) INCREASE-AT 251 :STEP ?T1)
(A SR 251 LINK-TO (?S2 (= ENVIRONMENT)) :STEP (2ST (= -1)))
~-=-=> (MODIFY 2)
(BIND ?T2 (COMPUTE 271 + 1))
(MAKE A ZZ ?R LEAK-TO ?S2 ?S1 :STEP ?72)
(REMOVE 1))
(P RO45 (A EV (?R (OR (= TRITIUM)Y(= RI))) INCREASE-AT
(?S1 (OR (= PLASMA) (= BLANKET)»))Y :STEP (?2T1 (= 0)Y))
(A SR 751 LINK-TO (7S2 (<> ENVIRONMENT})) :STEP (7?ST (= -1)))
(A SR ISOLATION-VALVE-BETWEEN ?S1 ?S2)
-=-=> (MODIFY 3>
{(MODIFY 2 :STEP ?T1)
(MODIFY 1)
(BIND 2?72 (COMPUTE 271 + 1)
(BIND 2?73 (COMPUTE 3 x ?T1))
(WRITE (TAB ?T3) 2?72 xx% ISOLATION VALVE BETWEEN 251
AND 7?52 CLOSED =%xx)
(MAKE A DISCONNECT ?S2 ?S1 :STEP ?T1)»)
(P RO46E (A EV (2R (OR (= TRITIUM) (= RI)>)>) INCREASE-AT ?S1
SSTEP (271 (> 0)))
(A SR 7?S1 LINK-TO (?S2 (<> ENVIRONMENT)) :STEP (2ST (= -1))»)
(A SR ISOLATION-VALVE-BETWEEN ?S1 ?S52)
--=-> (MODIFY 3)
(MODIFY 2 :STEP 2?2T1)
(MODIFY 1)
(BIND 2?72 (COMPUTE 2?71 + 1))
(BIND ?T3 (COMPUTE 3 x ?2T1))
(WRITE (TAB 273) 2?72 %xxx ISOLATION VALVE BETWEEN 2S1
AND 7?S2 CLOSED *x%xx)
(MAKE A DISCONNECT ?S2 ?S1 :STEP ?T1))
(P RO47 (A EV (2R (OR (= TRITIUM)Y(= RIY)) INCREASE-AT ?S1 :STEP ?2T1)
(A SR ?S1 LINK-TO (?S2 (<> ENVIRONMENT)) :STEP (?ST (= -1)))
(A SR ?S1 LEAKPROOF-TO 282)
--=> (MODIFY 3
(MODIFY 2 :STEP 271D
(MODIFY 1)
(BIND 7?72 (COMPUTE 271 + 13)
(BIND 273 (COMPUTE 3 x ?2T1))
(WRITE (TAB 2?73) 7?T2 xxx LEAKPROOF 7?S1 INTACT x%xx)
(MAKE A DISCONNECT ?S2 ?S1 :STEP ?T1)»)
(P RO48 (A EV (?R (= TRITIUM))> INCREASE-AT ?S1 :STEP ?T1)
(A SR ?S1 LINK-TO 2?82 :STEP (?2ST (= -1)))
(A SR ?S1 HAS EMERGENCY-TRITIUM-RECOVERY-UNIT)
-==> (MODIFY 3>
(MODIFY 2 :STEP 7?T1)
(MODIFY 1)
(BIND 2T2 (COMPUTE 271 + 1))
(BIND 273 (COMPUTE 3 % ?2T1))
(WRITE (TAB 2T3) 2?T2 %% EMERGENCY TRITIUM RECOVERY UNIT AT
281 INVOKED =*xx%x))
(P RO5 (A EV FLOW DECREASE-AT VENTILATION :STEP ?T1) --->
(BIND ?T2 (COMPUTE 271 + 1))
(MAKE A ZZ RI INCREASE-AT VENTILATION :STEP ?272)
(REMOVE 13>

(P RO6 (A EV ?S FIRE :STEP ?2T1) --—>
(BIND ?T2 (COMPUTE 271 + 1))

(MAKE A ZZ 7S FAILURE :STEP ?T2)
(REMOVE 1))
(P RO71 (A EV 2S1 FAILURE :STEP ?T1)
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(P

(P

(P

(P

(P

(P

(P

(P

(P

(P

(A SR 2?81 LINK-TO (?S2 (<> ENVIRONMENT)) :STEP (?R (= -1)))
-=-> (MODIFY 2 :STEP 2T1)
(MODIFY 1)
(BIND 7?72 (COMPUTE 2?71 + 1))
(MAKE A ZZ RI LEAK-TO ?S2 ?S1 :STEP 2T2)
(MAKE A DISCONNECT 2S2 ?S1 :STEP ?T1))
RO72 (A EV 2?S1 FAILURE :STEP 2T1)
(A SR 7?S1 LINK-TO (?S2 (= ENVIRONMENT)) :STEP (2R (= -1)))
--=> (MODIFY 2)
(REMOVE 1)
(MAKE A EV RI INCREASE-AT 7?81 :STEP ?T1))
RO73 (A EV 2?S1 FAILURE :STEP 2T71)
(A SR 7S1 LINK-TO (252 (<> ENVIRONMENT)) :STEP (2R (= -1)))
(A SR ISOLATION-VALVE-BETWEEN 7?51 2S2)
-=-=> (MODIFY 3)
(MODIFY 2 :STEP ?T1)
(MODIFY 1)
(BIND ?T2 (COMPUTE =271 + 1))
(BIND 2?73 (COMPUTE 3 x ?T1))
(WRITE (TAB ?T3) 2?72 xxx ISOLATION VALVE BETWEEN 7?51
AND 7S2 CLOSED x%xxx)
(MAKE A DISCONNECT 2?S2 ?S1 :STEP 2T1))
RO74 (A EV 7?S1 FAILURE :STEP 2T71)
(A SR 2?51 LINK-TO (7?82 (<> ENVIRONMENT)) :(STEP (2R (= =-1)))
(A SR ?S1 LEAKPROOF~TO 2?S2)
--=-> (MODIFY 3)
(MODIFY 2 :STEP ?T1)
(MODIFY 1>
(BIND 2?72 (COMPUTE 271 + 1))
(BIND 2?73 (COMPUTE 3 x 2T1))
(WRITE (TAB 7?T3) ?T2 x%x LEAKPROOF ?S1 INTACT xxx)
(MAKE A DISCONNECT 2S2 7?S1 :STEP 271))
R0O81 (A EV PRESSURE INCREASE-AT 2SS :STEP ?T1) --->
(BIND ?T2 (COMPUTE 271 + 1))
(MAKE A 27 ?S DAMAGED :STEP ?T2)
(REMOVE 1))
RO9 (A EV SHIELDING DEGRADE-AT VACUUM-BOUNDARY :STEP 2T1) --->
(BIND ?T2 (COMPUTE 271 + 1))
(MAKE A ZZ NEUTRON-FLUX LEAK-TO REACTOR-BUILDING :STEP ?T72)
(REMOVE 1))
R10 (A EV NEUTRON-FLUX INCREASE-AT REACTOR-BUILDING :STEP ?T1) =--->
(BIND 2?72 (COMPUTE 271 + 1))
(MAKE A ZZ NEUTRON-FLUX LEAK-TO ENVIRONMENT REACTOR-BUILDING
ISTEP 2720
(MAKE A ZZ SUPERCONDUCTING-MAGNET QUENCH :STEP ?2T2)
(REMOVE 1))
R11 (A EV SUPERCONDUCTING-MAGNET QUENCH :STEP 2T7T1) --->
(BIND 7272 (COMPUTE 2?71 + 1))
(MAKE A 7ZZ MISSILE GENERATION :STEP 27T2)
(REMOVE 1))
R121 (A EV MISSILE GENERATION :STEP ?2T1) --->
(BIND 2T2 (COMPUTE 7?T1 + 1))
(MAKE A ZZ VACUUM-BOUNDARY DAMAGED :STEP ?T2)
(REMOVE 1))
R13 (A EV FUSION-POWER INCREASE-AT PLASMA :STEP ?T1) --->
(BIND ?T2 (COMPUTE ?T1 + 1))
(MAKE A 7Z NEUTRON-FLUX LEAK-TO REACTOR-BUILDING :STEP 2T2)

(REMOVE 1))
R141 (A EV PRIMARY-COOLANT-OUTSIDE-BLANKET FAILURE :STEP ?2T1) --->

(BIND ?T2 (COMPUTE 271 + 1))
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(MAKE A
(MAKE A ZZ TEMPERATURE INCREASE-AT BLANKET :STEP 2T2)
(MAKE A DISCONNECT BLANKET PRIMARY-COOLANT :STEP 2T1)

(MAKE A DISCONNECT PRIMARY-COOLANT BLANKET :STEP 2T1)
(REMOVE 1))

ZZ R1 LEAK-TO REACTOR-BUILDING PRIMARY-COOLANT :STEP 272)

(p R142 (A EV PRIMARY-COOLANT-OUTSIDE-BLANKET FAILURE :STEP ?2T1)
(A SR ISOLATION-VALVE-BETWEEN PRIMARY-COOLANT BLANKET) --->

(MODIFY 2
(BIND ?2T2 (COMPUTE 2?71 + 1))
(BIND ?T3 (COMPUTE 3 x 2T1))

(WRITE (TAB ?T3) ?T2 *xx ISOLATION VALVE BETWEEN PRIMARY-COOLANT
AND BLANKET CLOSED =xxx)

(MAKE A ZZ RI LEAK-TO REACTOR-BUILDING PRIMARY-COOLANT :STEP ?T2)
(MAKE A DISCONNECT BLANKET PRIMARY-COOLANT :STEP ?T1)
(MAKE A DISCONNECT PRIMARY-COOLANT BLANKET :STEP ?T1)
(REMOVE 1))

(P R15 (A EV PRIMARY-COOLANT-INSIDE-BLANKET FAILURE :STEP ?71) --->
(BIND ?2T2 (COMPUTE 271 + 1))
(MAKE A ZZ RI LEAK-TO VACUUM-BOUNDARY PRIMARY-COOLANT :STEP ?2T2)

(MAKE A ZZ TEMPERATURE INCREASE-AT BLANKET :STEP ?T2)
(MAKE A DISCONNECT BLANKET PRIMARY-COOLANT :STEP ?T1)
(MAKE A DISCONNECT PRIMARY-COOLANT BLANKET :STEP ?T1)
(REMOVE 1)
(P R161 (A EV ?S1 FAILURE :STEP 27T1)
(A SR 7?51 LINK-TO ?S2 :STEP (?R1 (= -1)))
(A SR ?S1 HAS ENERGY-SOURCE :STEP (?R2 (= -1)))
---> (MODIFY 2 :STEP ?71)
(MODIFY 3>
(MODIFY 1)
(BIND ?T2 (COMPUTE ?T1 + 1))
(MAKE A ZZ ?S2 DAMAGED :STEP ?T2)
(MAKE A ZZ RI LEAK-TO ?S2 7?81 :STEP 2T2)
(MAKE A DISCONNECT 2?82 ?S1 :STEP ?T1))
(P R162 (A EV ?S1 FAILURE :STEP ?T1)
(A SR ?S1 LINK-TO ?S2 :STEP (?R1 (= -1)))
(A SR ?S1 HAS ENERGY-SOURCE :STEP (?R2 (= -1)))
(A SR ISOLATION-VALVE-BETWEEN ?S1 ?S2)
--=> (MODIFY &)
(MODIFY 3)
(MODIFY 2 :STEP 2T1)
(MODIFY 1)
(BIND 2?72 (COMPUTE ?2T1 + 1))
(BIND ?T3 (COMPUTE 3 x ?T1))

(WRITE (TAB ?T3) ?2T2 =*=xx ISOLATION VALVE BETWEEN ?S1
AND ?S2 CLOSED =xxx)

(MAKE A DISCONNECT ?S2 281 :STEP 2T1))
(P R163 (A EV ?S1 FAILURE :STEP ?2T1)
(A SR ?S1 LINK-TD 282 :STEP (?R1 (= -1)))
(A SR ?S1 HAS ENERGY-SOURCE :STEP (?R2 (= -1)))
(A SR 2?51 LEAKPROOF-TO 282)
--=> (MODIFY 4)
(MODIFY 3)
(MODIFY 2 :STEP 2T1)
(MODIFY 1)
(BIND ?T2 (COMPUTE ?T1 + 1))
(BIND ?T3 (COMPUTE 3 *x 2T1))

(WRITE (TAB 2T3) ?T2 xxx LEAKPROOF 2?81 INTACT =*xx)

(MAKE A DISCONNECT 2?52 ?S1 :STEP 2T1))
(P R17 (A EV 2?S DAMAGED :STEP 2T1) --->
(BIND ?T2 (COMPUTE 2?T1 + 1))
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(MAKE A ZZ ?S FAILURE :STEP 2T2)
(REMOVE 1))
(P R181 (A DISCONNECT 2S1 2S2 :STEP 2T1)
(A SR ?S1 LINK-TO 2S2 :STEP (2R (= -1)))
---> (MODIFY 2 :STEP 2T1)
(REMOVE 1))
(P R182 (A DISCONNECT 2S1 2S2 :STEP 2T1)
---> (REMOVE 1))

(P NOR (VOIDY ---> (NW)
(MAKE INIT2))
(P EX (EXITY> ---> (REMOVE 1)
(HALT)Y?
(NW)

(MAKE INIT)

Y(DEFUN xPUSH=x (XD
(PUSH X WORK?)

Y(DEFUN xPOPx ()
(POP WORK2)
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Appendix F

FUHEH Y 2 v — 7 OETH

s3A¥—F - vz WPSLRUTILISP (Chikayama, 1981) Cald&hTb, UTORTHIIEERA
s BEHEE Y —DFACOM-MT 8 0 MM L TIT- 1. bDTH B, FREGTINIBINATI TS 5,

READY

utilise :UTIL1S PO

5y (exfile 'psl.code) :PSLOI—FOREAAH

NIL

y (psl) : PS Lokl

psL> (load risk.data) Y Ialb—FDY—R TG LOGHAH
xPUSHx

POPx%

pSL> (run) v 1ab—4 0O

ENTER A FILE NAME OF STRUCTURAL DATA
ACCEPT> sril.data T -8 (K3 —6) ORAAS

ENTER AN INITIATOR
ACCEPT> (tritium increase—-at blanket) I EEO AL

INITIAL EVENT ---> (TRITIUM INCREASE-AT BLANKET)

1 TRITIUM LEAK-TO VACUUM-BOUNDARY FROM BLANKET
2 TRITIUM INCREASE-AT VACUUM-BOUNDARY
3 TRITIUM LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDARY
4 TRITIUM INCREASE-AT REACTOR-BUILDING
S TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
6 TRITIUM INCREASE-AT ENVIRONMENT
3 TRITIUM LEAK-TO PLASMA FROM VACUUM-BOUNDARY
4 TRITIUM INCREASE-AT PLASMA
1 TRITIUM LEAK-TO PRIMARY-COOLANT FROM BLANKET

2 TRITIUM INCREASE-AT PRIMARY-COOLANT
3 TRITIUM LEAK-TO SECONDARY-COOLANT FROM PRIMARY-COOLANT
4 TRITIUM INCREASE-AT SECONDARY-COOLANT
S TRITIUM LEAK-TO ENVIRONMENT FROM SECONDARY-COOLANT
6 TRITIUM INCREASE-AT ENVIRONMENT
3 TRITIUM LEAK-TO REACTOR-BUILDING FROM PRIMARY-COOLANT
4 TRITIUM INCREASE-AT REACTOR-BUILDING
S TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
6 TRITIUM INCREASE-AT ENVIRONMENT
1 TRITIUM LEAK-TO BLANKET-TRITIUM-RECOVERY FROM BLANKET
2 TRITIUM INCREASE-AT BLANKET-TRITIUM-RECOVERY
3 TRITIUM LEAK-TO REACTOR-BUILDING FROM BLANKET-TRITIUM-RECOVERY
4 TRITIUM INCREASE-AT REACTOR-BUILDING
5 TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING

6 TRITIUM INCREASE-AT ENVIRONMENT
3 TRITIUM LEAK-TO FUEL-CLEAN-UP-AND-SEPARATION FROM BLANKET-TRITIU

4~RECOVERY
4 TRITIUM INCREASE-AT FUEL-CLEAN-UP-AND-SEPARATION

S TRITIUM LEAK-TO WASTE-TREATMENT FROM FUEL-CLEAN-UP-AND-SEP

ARATION
6 TRITIUM INCREASE-AT WASTE-TREATMENT
2 TRITIUM LEAK-TO REACTOR-BUILDING FROM WASTE-TREATMEN
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8 TRITIUM INCREASE-AT REACTOR-BUILDING
9 TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILD

ING
10 TRITIUM INCREASE-AT ENVIRONMENT
S TRITIUM LEAK-TO REACTOR-BUILDING FROM FUEL-CLEAN-UP-AND-SE
PARATION
6 TRITIUM INCREASE-AT REACTOR-BUILDING
7 TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
8 TRITIUM INCREASE-AT ENVIRONMENT
5 TRITIUM LEAK-TO FUEL-RECOVERY FROM FUEL-CLEAN-UP-AND-SEPAR
ATION

6 TRITIUM INCREASE-AT FUEL-RECOVERY
7 TRITIUM LEAK-TO REACTOR-BUILDING FROM FUEL-RECOVERY
8 TRITIUM INCREASE-AT REACTOR-BUILDING
9 TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILD

10 TRITIUM INCREASE-AT ENVIRONMENT
7 TRITIUM LEAK-TO PLASMA FROM FUEL-RECOVERY
8 TRITIUM INCREASE-AT PLASMA
9 TRITIUM LEAK-TO VACUUM-BOUNDARY FROM PLASMA
10 TRITIUM INCREASE-AT VACUUM-BOUNDARY
11 TRITIUM LEAK-TO REACTOR-BUILDING FROM V
ACUUM-BOUNDARY
12 TRITIUM INCREASE-AT REACTOR-BUILDING
13 TRITIUM LEAK-TO ENVIRONMENT FROM
REACTOR-BUILDING
14 TRITIUM INCREASE-AT ENVIRONMEN
T
S TRITIUM LEAK-TO FUEL-INJECTION FROM FUEL-CLEAN-UP-AND-SEPA
RATION
6 TRITIUM INCREASE-AT FUEL-INJECTION
7 TRITIUM LEAK-TO VACUUM-BOUNDARY FROM FUEL-INJECTION
8 TRITIUM INCREASE-AT VACUUM-BOUNDARY
9 TRITIUM LEAK-TO REACTOR-BUILDING FROM VACUUM-B
OUNDARY
10 TRITIUM INCREASE-AT REACTOR-BUILDING
11 TRITIUM LEAK-TO ENVIRONMENT FROM REACTO
R-BUILDING
12 TRITIUM INCREASE-AT ENVIRONMENT
9 TRITIUM LEAK-TO PLASMA FROM VACUUM-BOUNDARY
10 TRITIUM INCREASE-AT PLASMA
7 TRITIUM LEAK-TO REACTOR-BUILDING FROM FUEL-INJECTION
8 TRITIUM INCREASE-AT REACTOR-BUILDING
9 TRITIUM LEAK-TO ENVIRONMENT FROM REACTOR-BUILD
ING
10 TRITIUM INCREASE-AT ENVIRONMENT

ENTER AN INITIATOR
ACCEPT> (temperature increase-at fuel-clean-up—-and-separation)

INITIAL EVENT ---> (TEMPERATURE INCREASE-AT FUEL-CLEAN-UP-AND-SEPARATION)

1 FUEL-CLEAN-UP-AND-SEPARATION DAMAGED
2 FUEL-CLEAN-UP-AND-SEPARATION FAILURE
3 RI LEAK-TO WASTE-TREATMENT FROM FUEL-CLEAN-UP-AND-SEPARATION
4 RI INCREASE-AT WASTE-TREATMENT
S RI LEAK-TO REACTOR-BUILDING FROM WASTE-TREATMENT

6 RI INCREASE-AT REACTOR-BUILDING
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
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8 RI INCREASE-AT ENVIRONMENT
3 WASTE-TREATMENTY DAMAGED
4 WASTE-TREATMENT FAILURE
S RI LEAK-TO REACTOR-BUILDING FROM WASTE-TREATMENT
& RI INCREASE-AT REACTOR-BUILDING
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
8 RI INCREASE-AT ENVIRONMENT
S REACTOR-BUILDING DAMAGED
é REACTOR-BUILDING FAILURE
7 RI LEAK-T0O ENVIRONMENT FROM REACTOR-BUILDING
8 RI INCREASE-AT ENVIRONMENT
3 RI LEAK-TO REACTOR-BUILDING FROM FUEL-CLEAN-UP-AND-SEPARATION
4 RI INCREASE-AT REACTOR-BUILDING
5 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
& RI INCREASE-AT ENVIRONMENT
3 REACTOR-BUILDING DAMAGED
4L REACTOR-BUILDING FAILURE
5 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
6 RI INCREASE-AT ENVIRONMENT
3 RI LEAK-TO FUEL-RECOVERY FROM FUEL-CLEAN-UP-AND-SEPARATION
4 RI INCREASE-AT FUEL-RECOVERY
5 RI LEAK-TO REACTOR-BUILDING FROM FUEL-RECOVERY
& RI INCREASE-AT REACTOR-BUILDING
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
8 RI INCREASE-AT ENVIRONMENT
S RI LEAK-TO PLASMA FROM FUEL-RECOVERY
& RI INCREASE-AT PLASMA
7 RI LEAK-TO VACUUM-BOUNDARY FROM PLASMA
8 R1I INCREASE-AT VACUUM-BOUNDARY
9 RI LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDA

RY
10 RI INCREASE-AT REACTOR-BUILDING
11 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUI
LDING
12 RI INCREASE-AT ENVIRONMENT
3 FUEL-RECOVERY DAMAGED
4 FUEL-RECOVERY FAILURE
S RI LEAK-TO PLASMA FROM FUEL-RECOVERY
6 RI INCREASE-AT PLASMA
7 RI LEAK-TO VACUUM-BOUNDARY FROM PLASMA
8 RI INCREASE-AT VACUUM-BOUNDARY
: 9 RI LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDA
Y
10 RI INCREASE-AT REACTOR-BUILDING
. 11 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUI
DING

12 RI INCREASE-AT ENVIRONMENT
5 RI LEAK-TO REACTOR-BUILDING FROM FUEL-RECOVERY
6 RI INCREASE-AT REACTOR-BUILDING
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
8 RI INCREASE-AT ENVIRONMENT
3 RI LEAK-TO FUEL-INJECTION FROM FUEL-CLEAN-UP-AND-SEPARATION
4 RI INCREASE-AT FUEL-INJECTION
5 RI LEAK-TO VACUUM-BOUNDARY FROM FUEL-INJECTION

6 RI INCREASE-AT VACUUM-BOUNDARY
7 RI LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDARY
8 RI INCREASE-AT REACTOR-BUILDING
¢ RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
10 RI INCREASE-AT ENVIRONMENT
7 RI LEAK-TO PLASMA FROM VACUUM-BOUNDARY
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8 RI INCREASE-AT PLASMA
5 RI LEAK-TO REACTOR-BUILDING FROM FUEL-INJECTION
6 RI INCREASE-AT REACTOR-BUILDING
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING

8 RI INCREASE-AT ENVIRONMENT
3 FUEL-INJECTION DAMAGED

4 FUEL-INJECTION FAILURE
5 RI LEAK-TO REACTOR-BUILDING FROM FUEL-INJECTION
6 RI INCREASE-AT REACTOR-BUILDING
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
8 RI INCREASE-AT ENVIRONMENT
5 REACTOR-BUILDING DAMAGED
6 REACTOR-BUILDING FAILURE
7 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
8 RI INCREASE-AT ENVIRONMENT
5 RI LEAK-TO VACUUM-BOUNDARY FROM FUEL-INJECTION
6 RI INCREASE-AT VACUUM-BOUNDARY
7 RI LEAK-TO PLASMA FROM VACUUM-BOUNDARY
8 RI INCREASE-AT PLASMA
7 RI LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDARY
8 RI INCREASE-AT REACTOR-BUILDING
9 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
10 RI INCREASE-AT ENVIRONMENT
5 VACUUM-BOUNDARY DAMAGED
6 VACUUM-BOUNDARY FAILURE
7 RI LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDARY
8 RI INCREASE-AT REACTOR-BUILDING
9 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
10 RI INCREASE~AT ENVIRONMENT
7 REACTOR-BUILDING DAMAGED
8 REACTOR-BUILDING FAILURE
9 RI LEAK-TO ENVIRONMENT FROM REACTOR-BUILDING
10 RI INCREASE-AT ENVIRONMENT
7 RI LEAK-TO PLASMA FROM VACUUM-BOUNDARY
8 RI INCREASE-AT PLASMA
7 PLASMA DAMAGED
8 PLASMA FAILURE

ENTER AN INITIATOR
ACCEPT> (end) TV ial—Yy YORT

INITIAL EVENT ---> (END)

HALT

PSL> (nw)

PSL> (make init) } Y3 2 b—g OFEE)
PSL> (run)

ENTER A FILE NAME OF STRUCTURAL DATA
ACCEPTY> sr2.data CREET -4 (ARURI3 - T) OBiAAS

ENTER AN INITIATOR
ACCEPT> (tritium increase-at blanket)

INITIAL EVENT ---> (TRITIUM INCREASE-AT BLANKET)
UTRITIUM LEAK-TO VACUUM-BOUNDARY FROM BLANKET
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2 TRITIUM INCREASE-AT VACUUM-BOUNDARY
3 TRITIUM LEAK-TO REACTOR-BUILDING FROM VACUUM-BOUNDARY
4 TRITIUM INCREASE-AT REACTOR-BUILDING
5 xxx EMERGENCY TRITIUM RECOVERY UNIT AT REACTOR-BUILDING IN
VOKED xxx
3 TRITIUM LEAK-TO PLASMA FROM VACUUM-BOUNDARY
4 TRITIUM INCREASE-AT PLASMA
1 +xx ISOLATION VALVE BETWEEN BLANKET AND PRIMARY-COOLANT CLOSED *xx
1 sxx ISOLATION VALVE BETWEEN BLANKET AND BLANKET-TRITIUM-RECOVERY CLOSE
D k%%

ENTER AN INITIATOR
ACCEPT> (temperature increase-at fuel-clean-up-and-separation)

INITIAL EVENT ---> (TEMPERATURE INCREASE-AT FUEL-CLEAN-UP-AND-SEPARATION)

1 FUEL-CLEAN-UP-AND-SEPARATION DAMAGED
2 FUEL-CLEAN-UP-AND-SEPARATION FAILURE
3 xxx ISOLATION VALVE BETWEEN FUEL-CLEAN-UP-AND-SEPARATION AND WAS
TE-TREATMENT CLOSED xx*xx
3 xxx LEAKPROOF FUEL-CLEAN-UP-AND-SEPARATION INTACT =*xxx
3 RI LEAK-TO FUEL-RECOVERY FROM FUEL-CLEAN-UP-AND-SEPARATION
4 RI INCREASE-AT FUEL-RECOVERY
5 xxx LEAKPROOF FUEL-RECOVERY INTACT xxx
5 xxx ISOLATION VALVE BETWEEN FUEL-RECOVERY AND PLASMA CLOSE

D %xx
3 FUEL-RECOVERY DAMAGED
4 FUEL-RECOVERY FAILURE
5 xxx ISOLATION VALVE BETWEEN FUEL-RECOVERY AND PLASMA CLOSE
D k%%

S %xxx LEAKPROOF FUEL-RECOVERY INTACT x*xx
3 RI LEAK-TO FUEL-INJECTION FROM FUEL-CLEAN-UP-AND-SEPARATION
4 RI INCREASE-AT FUEL-INJECTION
5 xxx ISOLATION VALVE BETWEEN FUEL-INJECTION AND VACUUM-BOUN
DARY CLOSED xxx
S xxx LEAKPROOF FUEL-INJECTION INTACT =*xx
3 FUEL-INJECTION DAMAGED
4 FUEL-INJECTION FAILURE
5 xxx LEAKPROOF FUEL-INJECTION INTACT *xx
S xx%x ISOLATION VALVE BETWEEN FUEL-INJECTION AND VACUUM-BOUN
DARY CLOSED *xx

ENTER AN INITIATOR
ACCEPT> (end)

INITIAL EVENT ---> (END)

RALT
:?b (exit) :PSLOIT
L T
> (quit) :UTILISPOKT
READY
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Appendix G

SR Uidsh, 1REEE LA A DHIEERE I D0 T

AHRIXTIE, M v~y b Y = O A REICECBERANES NS, TRbE, MR v RV Y -
BHIC 55 (B—EOH 1 — 1 2R) #EHAUADEREF S LCREE UADBBAFOBMSRIPERRICH
B-BET2RAYEF (REA) 3LV R7 - T2RAYF (RA) 2757 REATII. TH2LF -
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BN TFAREEEACELAD 57 DICBBE~ % v PRI
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cPYFYLMEMELTYFo L (L) RBEENES
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CoTHEBHBEXIE, Fleischmann and Pons (1988) 5kxfJones et
al. (1989) AT~ fo, EX (D0) OBRNWELITLE 5V on (Pd) ¥4 ¥ (Ti) it
CORRFTTEIHBEHMSRRTETI&ICTS Gl (198 9) 1, URAEBA W3 22 RELTY
Bo } o BREEDORMNI, 3V sBBEE A HBRISEEERS L EE AN TS (Wada and

Nishizawa, 1389y,

Fleischmann and PonsOERTH. 4590 LERlem® %400, 002~21WO

SEBSENEINN, JOBRBRE,

D+ D - He + 'n + 3.27MeV (G-1)

D+ D = T + !p 4+ 4.04MeV (G-2)

DI OOBMERIEZI THIL L > &5 &, 4x10°~4X10" {5 e c BEORIEHMES S0 TN
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AERBBEOERLHRT 5 BIEICHEIE > TOIEN,
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