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Kunihiko OKANO (Central Research Institute of Electric Power Industry)

Abstract

In the 21st century global environment and energy issues become very important, and
this is characterized by the long-term (in the scale of a few tens years) and world-wide
issue. In addition, future prospect of these issues might be quite uncertain, and
scientific prediction could be very difficult. For these issues vigorous researches and
various efforts have been carried out from various aspects; e.g., world-wide discussion
such as COP3 in Kyoto, promotion of the energy-saving technology and so on.

Development of environment-friendly energy has been promoted, and new innovative
technologies are explored. Nuclear fusion is, of course, a promising candidate.
While, there might be some criticism for nuclear fusion from the socio-economic
aspect; e.g., it would take long time and huge cost for the fusion reactor development.
In addition, other innovative energy technologies might have their own criticism, as
well. Therefore, socio-economic research might be indispensable for future energy
resources.

At first we have selected six items as for the characteristics, which might be
important for future energy resources; i.e., energy resource, environmental load,
economics, reliability/stability, flexibility on operation and safety/security.
Concerning to innovative energy technologies, we have nominated seven candidates;
i.e., advanced coal technology with CO2 recovery system, SOFC top combined cycle,
solar power, wind power, space solar power station, advanced fission and fusion.

Based on questionnaires for ordinary people and fusion scientists, we have tried to
assess the fusion energy development, comparing with other innovative energy

technologies.

Keywords: socio-economics, innovative energy technology, questionnaire, fusion

energy
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AROREREE(39.1x10" (tons)[ 2],
bIRTEH:
F970%HVKE (23%) . [BAD T (24%) . FE(13%) . 1R (10%) ITRELTLNS
[21,

[SOFC: RAH R]
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[22],
b)EEYMELNEE:
B EEEVEOBAMISIFRENDLENEEZLOND,
[Wind]
(a) COREE:
8(gC/kWh)[22], 1% D BZEfE &L TIE5.4(eC/kWh)kEh TLVS[22],
180GWD AN HERIE CTEML25TWhEETHE. RDHEIBNENHDENS
ST fEREH BH[23],
CO, 215B Ak
S0, 261000~
NOx 333000~>/
b)EEYME LN
B EEEVEOBAMSIFRHENDLRENEEZLOND,
BEZELLTIUTOERZ2EETH2RENHB[23]
(1) =EME
(2)ERE M
EORYIE: BAZEIMWEE300mEE T45dB
(38
BLEDERE
(4)EFHTE
[sPs]
(a)CO, HEE:
X#k[24] TlE. 5.5 gC/kWh,
X#k[25]1 TlE. 12.9g-CO,/kWh=3.5g-C/kWh T3 %, Table5 TR HERMDHIZ
B 95% T &,
b)EEYME LN
SPS (. BRI T &IZEHE L2 2x10* tons [26, 271D B ENELDELHAD
MOHETRIETINEN DD, REDHLAZ (X, ERAK T HILGEO &Y
DLUEFDEHELITREBLTRESNTLS, BHOMENTREET 505
EZHBHYSDH. SPS [FRBRLEDTRIANBE,
TAVRKE—LICKPERRANBADREICEEE5Z DA HENHHH.
SRS T REREEFH T LI/ S,
[ Ad-Fission]
(a)CO, HEE:
CO B EIXHMPTH D,
b)EEYME LN
EEERATOHEMIZLZBEZLEIEHLOH TN, BLRIILEZEL RS
MOMFAEEEMIFREET D,
[Fusion]

(a) CO, FHE E[28]:
AV RENHKE —— 3.2 gC0,/kWh (0.8 gC/kWh) ,
ITER }BEE HIF -— 4.9 gCO,/kWh (1.2 gC/kWh),
CO, #AEEDMNER%E Tableb IZRT,

b)EEME LI



BREAFOEEDE X, MEHRLRIILTHFRITAIE, £ET2x10* tonsHi]
BTHD. BEG-BLALEEMEEFHVANKRLREEL D,

VIR EIAE —— EEY #18,000 b
(SHELAN)LIRSTEREEY 49 10,000 ko

ITER BREEN HIF —— FEZEH £9 25000 k>
(SHELAN)LIRSTEREEY 49 13,000 ko

Y 5k B EE YO BRI I4 1T 75 VBT HE TEFAE (£ 8 DEFAR

2.3 BFMEOFEME

(#:%

EQFMEMDIEE S, M- ERICAXMIYLVILIDRICITIREET D, LA
(. B EREEVMOREZIANIZSRF. RRMEFOIRMIUTEASATERE
THD. ARMENMTNITELITCOREZTMALNDHENIT—RTEHL, CO,REEDET
s CAMEL =R Z € SR TRFMEFE T ILELNH D, TahL. BFNH
[F. thDFRE S TREL M RE PR U ERR T HEEDARNTEHE T 5.

[cCT:Aik]
(2%
TOBKWHRFEX AFEEMDOCO2E IR HEDHE LL T200EM ~270/8H
[29]. HERBELXSHEOBRZ0TRA(LLEIF06FAEEHONTS
Y. RETSUPOERE(YA) . BERE(X MW) LT 5LY=84045 x X°°L
WS HIAHD[30]. COMEHKREERNSETOFKWE R KX DRIKEHRELL
TIX11508 M.

(b):EBERE
CO2[EUX. &k, FFBICH AN DERAHNSE X290 5HI5M/kWh&ii B D
T. ZDEARITAERKXAFEEIRXN65M/kWh: BFETRILF—FHR—LR
—D)IZEFEEShB.
B9 D SFAE I & L TIZEPRIIZ &£ 567.78/MWh &L S ST 51 A3 35 A[31].

[SOFC: RAH R]
(@)%
SOFC IZ&PHEIL. REMNICREOFIRIFENEEZLND. FzZL. TRK
ELTIEE MW B O RBREN T RITKRETSN TS, T08. BENMEE
HETIREREREDENEEETILENHSD. CCTIE 1.5MW #D
A MR & 400MW DBHNTOHIZTRYT.

1.5MW D54 :38x10*(yen/kW)

400MW D54 : #5 14008/kW[12] (1$=120 &3 % & 16.8x10* F/kW)
(b):EBERE

BB LRERIC 1.5MW $Rh& 400MW BRDISEETRT.

1.5MW D54 :15-18 (yen/kWh)
SOFC+GT+CO, EUR{t., BI5IZE 2%, Fan 40 4. FREIZE 75%
400MW D355 - £9 438/MW[12] (1$=120 H&F & 5.2 FH/kWh)
COEICHDIMEREDE|IE 55 %

[Solar]
[Wind]
EROEREBEVLE T HBICE. ERAEFAOBBEUNMIE . RO L5 AIC



[sPs]

BEENVLETHS,

o ABHHKE. AAFEELL.BE 10 FFEOMBIZELOVIRMEREZER
LTE,

e ABAEKE.RAXREDIHGE. EAMICERLVEBFIZREL T SIER
TIEHEW, 2O RICFHEEEM(FA/KWh) THoTH, LWBRIZ#E D
ELTHIRF CEDEAIENAFEBLURTIRICILEENDETH S,
KEARECRANEKEORERMENNRHELLETIEENHDLD
ZZDF-HTH 5.

o —fRC.EREBNTOREHTMEEMNELETILEMEDALIHEYS
WEENZWNH EENDETH D, LEAIERAFEBIZOVLTIEID
FOTRIEMN S TIEED,

Table 8 2. BSED=H. BN OIRMENEEHTH D, £i=. L (offshore) AN
DIREHRLEB2A (L, ShIFRE. HEVILECRE SN L TOS /D E)
(@) B ORFESEEBI
MW A VR 7—L: 598t k/kWh
5IMW™ A VR 77 —L 2382 /kWh
Table9(Z3H 3 &LSIZ1980E R DA E (T N 2000ENRAE (T, FEE1201%. E
ARE1/6EEH> TS ERESN TLVB[33].
BHIRCDEBERELTUTOLSILERANEZLND
(E=RYT EFIE
(2)BHHOHER
()AEAT—DEENEMIZKY . BENTESTOREEM
(M)LK I7—LIZT BETRMER
0&M(Operation and Maintenance)a A +MD &1L
(b) S TORFEFTMHI2
BN TOT S ETE{I % Table 101257 J7[33]
(c) #BFMEHMEAI3
O%EaRXL
4~5€t/kWh (BIFEE)
6~8EtUNKWh ({EEE)

ORFMHEDRL
(D KREELFESOEM
1990: 200kw#152000: 1.5MW
)ENHELR
DEIEREOSIOEMNRELANT. BEISEEF2~3% LT
(3)HBEIAXMER
IHFEE€900~1150/kW

O XMERK

(ME
£2aX+N80%

(2)ZD Xk
i EREE. RfiEE
Tih EEREBR.OVYILAVLH ., BERE

(3)0&MaI Rk

SA4 784 L T20~30%
126t ~/kWh
EF7.5%

()%



e 1.3x10°M/kW [25]
HHRw: FHEESAUDIAS 8497 B
LYTFEHZaRN 1,637 8A
BEEa X~ 2,795 &M
K EAE 12,929 B

* 24x10°F/kW [10,11]

(b)FE B
* 135 F/kWh
FEMALTFURARL 271 B Ayear[25]. BI5|ZE 2%, 0&M & 2%,
Fn 30 . FEE 95%DETERR,
BL.RA—ZAERELLTRFAEORHM AL 8 AAZBEZEEL
THF .
* 23 M/kWh [26,27]

[ Ad-Fission]

LWR-SW DaARFDEALIBILEBANSD IS DARRILB[13,14], BRI —
ATOFRNEIELUDI S D5~10fE LN B[15], LWROEBRAZHHIRARVID
ORISR T DE=SH . RIZKAISUDARNAI0{ETH, HBEMIZ MM TE
125232 E Th A(Figure 2% S HR),

FBROFBOARME. EHFRHAEMIZLDE R FEFBROME & RETARES[34]IZ &
%, BREIL, BKIFLET, 15H#113%, 281 T69%&Sn 3 (Figure 3),

[Fusion]
BAEFOIRNMINAVWALEHELH DD T, i@ H 5[1,3536,37,38], FRsX &L
Tl& ASSTR-2 [37] % CREST[38]D K5%Gh AT/ BERELLTERDEDELT,
[38]MDCRESTIF D& IEIRMEIL. F@20%E., BI5I RIS THEIA TSN T, 304,
2% CHFEL

(@)%
5000~ 6000 {&M , EHIX+D L HIZ Table 11 (2R,

(b)FE B
7.3 F/kWh (CREST R, i 30 . EI5| 3 2%)

2.4 R5EMH O ME

(#%%
E—OFFEEE L. REMAEEREE ., EZEHEICEALLZEZAT, X IEE
[EPFIC K BEE (REMEIRLE) (T3t 3 B HEFEE " vulnerability” & X 1=,
[ceT:AiR]

(QBRBRITH T B4
[REHEERREE D HRIEAL,

()it =B E T3 T BME
L BRI EBDCCTIE, BRIZEWTIEMfSEEWNZ S, =L, ChIZEREE
LIFERETHMEIE ST ZER TH S,

[SOFC: RAH R]
(QBRBRITH T 54
[REHEERREEDHRIEAL,



()it =M E T3 BE
ERRHEALSSOFCIE. BRIZBWLWTIXMEENZ S, L. ChiFE
FEEFEERECHMIIFEITZERTH S,

[Solar]
(a) BRBERIZH T B4
ABGIZREBHICFRETH D, TRILF—FTEEOHFATRITMLARELIX
AREIZAY, T DS, SHITARMEELED,
(b) HEMEEICR T HilitIE
ABEIEEFHESICELTIEEREICERTH S,

[Wind]
(B RBRITH T B4
BAZREBEHICRARETH D, TRILF—ETEED G A CHMTNLRELIL
AHEEHN, TD 5. SHITORMNEER S,
()it =B E xS BME
BAZERMESICEALTIEERICTERTH S,

[sPs]
(B RBRITH T B4
1 FhREEMHTRE
BL.ES MO REST—HIZ 1 BHEEDORIZ&SELENSH S[26]
()it =B E xS BME
FHEAREEAMCERBE I STYBERLNLEREIND
1GW DY AV BRE — LR EICEBE T 5 LICBET T EHY

[Ad-Fission]
(a) BRBERIZH T B4
B RIFICREIERLRTEEDOHKIEEL,
(L) EMEE I3 T BT
PR ELE O HLE CERERAFIBEIZIE. PRMREELED,

[Fusion]

() BRBMARIC* T Bt 1%
XiE. BBGEOEEFIZTT . REMEGRTEEDOFIKIEEL,

(D) EMEE I3 T BT
RE: A ZBKILR/RD,
RJF LN ERIEL L CREITES RS H H[39] (Fz71ZL . TNIZITHH
ERMNIFIOLOBCEENMRTIEETOHRSA. H+AWOEREE ¥
FEIbRELELEN, ERALEMN FULMED /NIRRT BRSNS
~E,)

2.5 E R oSl

€%

RHAGERDLNIRNEIVRATIUMEEMNTable 13IZRLTHD, 2 TlEa
AEEBLTMEUETESZHENZRS D TIEAEL IRMHAICAL =aRREKREL
EHLBENEVNSEHTREREDEROBEHELZRAEL TS,

[ceT:Aik]

RITARKNERBETH S, CO,ENBOARGHZ5 . KEETISUIAEFRIZ(E
1%, Ml Table 12238,



[SOFC: RAH R]
CEERI/NTSUMRE 100kWREE,

SOFC+GTOR/NRT—ILIE, HRDHEHMHEEZRMLTRES, SOFCITEM D FHEHE
Thd=H. EEMIZIE RT—ILOFFIEEN, LHL, INSTEBZERBEANKEL,
THTHS.GTIX. FHEHEORBEETHIDT. RT—ILA) LB H D, LML EED
U GTEMBEARENS ., NEELTRETH D COLIHFEEERBLT, NELVIRED
SOFC+GTF Sk &, #1100kWRRE AV ZL\[40],

SBARTSUNRE: £ R mIZHIRLL,
BL, KIEEEZRRECEHIOMWEEN Iy ELTHERSNSB[41] ,

[Solar]
[Wind]
ABHCRA T, RABIZIERT—ILAYMEHEYTIA AL,
ABAFKE. BHRBLLICHMM(RETIUPREORMELITEERLEL)IC
AZYrBR B (KBRAFEEIC DV TIRAZVIBENLED) DRENH S, KIFET
FOAZYMESHRBEVNVITRELZEHZDEMDIERT—ILAYYMZZ LA, B
AEBICOVWTIFEERBOEN L OEEDO— TG EICERT—ILA)rERFHT
E251=0. VAR I7F—LATHOBANERELES TS, BEFBEERELTOKG
KRB ANRBEOHAX(E, 2<DIHE. ARG ORMEROEM S LIREH R
FOTCLFESIEEZLND,

[sPs]
BREAKEL SPS LREAE. RT— LAY YKL A KREES,
(QRBELEBREADOENE: 1GWIZEDKE D HATRE
(b)RBIBFOEME: I(YORE—LDREEEICKVEREIND
Rectena D FF1E: 1GW D E&EHFI T, 6 km? [42],
B ATREAIGFRICHIFIN TS,
RS E MIBEFE(7TS50RT 82GW) DEMIAS 4.2km? (0.5 km? / GW)

[ Ad-Fission]
BBWDRBNEIFELEZONDMN, AXRNDEENDTHE0BFWEENEEZLN
%, REMGETRIEGD, EERORISERENS ., BB NIREBANLG LR, H D,

[Fusion]
BEAKREVSPSOREE L, RT—ILA)yhAKREL RENKEHS,
CHEEEINTSUNRE  1IGWe IRE
BB KT SUMAE 2GWe 2 E (8% . A-SSTRT1.7GWe)
2GWe Ll E DBEHHINGELAREM ERITHENEEZ SN D,

2.6 R0

€%
BTMREETSUIORMEFEBBE THHO T, X EFFHEELAEL, SSTIERD
RIZET DL EEITS,
Table 14@) TIEBEMRT UV ILNF—FOBEATROBRELERLTH S,
—H.RTUVR LN —FDBELERIC, BEHIRBEOREREERE~ADE
RIZx T 25 SETML TSN Table 140)TH S,
[ceT:Aik]

@RKADNF—RE—RILFE TS ERBETH S5, (+3ELY)



OYXBESE. BA KAREIX BRHGCERGZERITEZICY,

[SOFC: RAH R]
@RKADNF—RIE—fRIEZ TSV ERBETH A5, (+21ELY)
OIKRAFKEIT. EEMLEBERAIEEZITLY,
SEIVNTEDINSG—FNRD—L RT LD, BEEEFEKEADOPEMFCY X T LEBH[43],

[Solar]
[Wind]
QKRB BADNF—RRTU v ILIKEL,
=L BARBITOVNTITEEER. MIEER M HLAHHILEERELATAIE
BN,
OYKIEE. RO, EEMNGEREZAEZI,

[sPs]
(a) BEHDNF—FRFUI¥IL
RAVARE—LOBHFIZLS, BEEEEDOXZENEZLND,
PYREHIRER~DEATREME
RAUORE—LDERIZKD. BEWESE~OGALNEZLND,

SPSIE. LY T T EETOEBHMBBEICETFTONF—F-RToIv LAHINETNIE
ELHTIEN (LITFLED/IRT—FEE 23mW/cm?[24]).

SPSI&. 1GWDE— L%t EICHE TEZEBLEANE, THEULGMAORTU ¥
LERADHEENSDEINDAEELNHD, ERICEIVSERADOAHEEEZIZC
AV

[Ad-Fission]
TV LOEEADEANKRIEE THOLHEWVEFHEES 11541,

[Fusion]
(@BEER D NYF—RRTo vl
BEELTRF 2L () OFIA., FR#EFBOBIHEICKY. BLNT—FE
NET 5, FRICHEET 22 METEREDBENRS R RV ERBEDEKEFD
#11/1000,
)R EILEF BT EEF1)Ta
B e OB ERBHMETIILEONS, BREFETILA =Y LEEICEZ DL
5EZELHD, (2L, EBERAERIETHORNRIFTHEDI AN EMTMICZEE)
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Table3: TRILF¥F—&R

() IR NF—EROHHDEH

Power Plant Reserve of resource (tons) tecl\lﬁgilr(l)iy* Available energy (ZJ)
. 1.5x10™'[11 6.1[11]
Reference: Petroleum 1 48x10][l A 6212]
CCT 98)(10“[11 A 26 [11]
9.1x10""[2] 2442
1.03x10"[3] 5203
SOFC 1217xldlp] A 632
. . inexhaustible, but
Solar inexhaustible - limited by ~0.8 ZJ/year [11]
. . . inexhaustible, but
Wind inexhaustible - limited by ~0.72 ZVyear [11]
inexhaustible but limited by capacity on
SPS inexhaustible - GEO (~0.012 ZJ/year)
~0.01 ZJ/year [10]
U (mine): 5 8x10°T11] A 280 (FBR) [11]
Ad-fission 5.6x10° [12] 2600 (LWR-SW once through) [1 1]
U(seawater):4.7x10°[11] C 2.3x10° (FBR) [11]
D(seawater): 2. 2x10 [l 1] A 4.2x107 ZJ (by DD fuswn)[l 1
Fusion Li(seawater): 2. 4x10 [l 1] B 5.1x10° (by DT fusion)[1 1]
Li(mine): 8. 3x10° [11] A 175 (by DT fusion)[1 1]

* A: industrial

B: available on demand GC: under development.

** 360 satellites at intervals of 1 degree on GEO =360GWe.

# practically unlimited.

(B) TR NF—ERDEWEN

Power Plant Resource availability
CCT 82% of world resource is in China, USA and former USSR area [11]
SOFC 34% of world resource is in the Middle East, 39% in Eastern Europe and former USSR
area [3]
Solar depend on country (See Fig 1)
Wind depend on country (See Fig 1)
SPS Available in outer space
U (mine):Australia 19%, Kazakhstan 15%, Canada 8%, South Africa 7% [2]
Ad-fission U: from seawater (widely available)
Pu: self-breeding
Fusion D & Li: from seawater (widely available)
T: self-breeding




Table 4: BXRIZEHF2R R X ADOEANIRY 0 E = EFF i fI[19]

FRURY | BEEURY (GEE) Y HENEICLBBAURY (FH)

.

10 Hh(2.4X107°)
10*3 -t

~ TENEL (3.1X107
1074 s 7.6x107)

5
1071 st (85x107)
107° = @y (8.4x10™

’ BAD Y X7 LAIVEIZE
10— AEE S (1.3X107) :

L, —EE(2.1X107%) BIRNHREBEHD
10— ERHAAY X7 (K$RE)
1079 — RAfHE 1 7X107"°
10710
107" /Ml 1 4X107"

() 0 FEEE (2003) [ AOEHREHST | EERIT (2003) [EHRAE )

Table 5:SPS 0 CO, £ & ®E H K R[25]

FHES AV NEER 83,160 t

FHEIAUMTILEITHE 959,527 t

LT B 953,710t (LA EJEERAFEET 1,996,397 t)
FHEIAVMNERE 31,281 t/4F

LY T EREE 9537 t/4 (LA EEF 30 E£&E 1,224,540t)

A T ROWIE LRI ONy & EET

Table 6:Fusion M CO2H% & RMEHNR

AV E AR ITER 1R4E & HIF
gC/kWh oS gC/kWh e
2Ex 2.5 77% 32 66%
. RE RS 0.0 1% 0.0 1%
& —
- BEL T 0.6 19% 15 31%
BED 0.0 1% 0.0 1%
BIF 0.1 2% 0.1 1%
&&t 32 100% 49 100%




(a)CO2 &% &

Table 7: BEERFTMER

Power Plant Emission rate (gC/kwh)
85 [18]
cer concern for disposal of collected CO,
SOFC 80 w/o CO, control, plant efficiency=67%
~34[18],
Solar present 14.5, future ~7 [18]
Wind present 8.0, future 5.4 [18]
SPS 5.5 [24]
. 5.7 [18], 7.7 [22]: once through LWR
Ad-fission 2.7: once through, Centrifuge, LWR [22]
Fusion 6-12[43]
" 32~49
(0)BEREM D LI - 53
Power Plant Description

huge (2x10 tons from 1 GW plant),

cer very low radioactivity
SOFC easily filqusgble and recycled, less waste.
no radioactivity
Solar easily filqusgble and recycled,
no radioactivity
Wind easily filqusgble and recycled,
no radioactivity
2x10” tons on GEO' is difficult to dispose,
SPS . L
possibly no radioactivity
. high level and long life
Ad-fission radioactive waste is difficult to dispose
. large (2x10” tons) and radio- active waste,
Fusion

but neither high level nor long life

(*) Geosynchronous Earth Orbit




Table 8: &M

()R EIXF
Power Plant COE  (Yen/kWh)
CCT 17.5[18] (~1 GW)
15-18 (yen/kWh) CO, [EIRAF, 2%, 40 4F, BB 75%
SOFC ( unit module : several 10 MW)
2% 52[12]
Sol. Solar: 89~152[18], ~25[44],
olar 5 or 6~25cents/kWh (future potential) [12]
Wind: 44 [18]
Wind 1990 ™ FfFEH T 10~14[45]
3~10 cents/kWh (future potential) [12]
4~16 ECUct/kWh (present offshore) [32]
13.5[25],
SPS 23[26,27] (~ 1 GW)
e Advanced FBR: 7~10 [34] (~1 GW)
Ad-fission LWR-SW:10~15 [13] (~] GW)
Fusion 7.3 M/kWh
u 1.16GW  with advanced design 30 4%, 2%
(b)EEHRaR

Power Plant

Unit cost of construction for 1IGWe plant
(10* Yen /kW)

28 [18] (~1 GW)

CCT
SOFC 35 (‘unit module : several 10 MW)
Solar Solar: 80~130[18], ~31[44]
Wind Wind: 50 [18]
240 [26,27] (~1 GW)
SPS 130 [30]
Ad-fissi 32 :a value of IGW LWR[18]
-lission 22 : (2nd plant, IGW Advanced FBR)
. 40~50 [34]
Fusion

1GW-1.2GW




Table 9: @A TODI(VF 77— LRFHEELMAHI1

1981 2000
Rated Capacity 1981: 25 kW 2000: 1,650 KW
Rotor Diameter 10 meters 71 meters
Total Cost ($000) $65 $1,300
Cost per KW $2,600 $790
Output, KWh/year 45,000 5.6 million

Table 10: /N TDI+VF 77— LEFHFTMEH 2

Table: The economics of a 50-MW wind farm at a wind site with average wind speed of 13-
17 mph (class 4). Figures are indicative only.

Project size: 50 MW

Capital cost: $65 million ($1.3 million per MW)

Annual power production

(assuming 35% capacity factor) 150 million kWh

Financing: 60% debt, 40% equity

Annual gross revenue: $6 million (assuming power purchase price
of 4 cents per kWh)

Expenses:

-Debt: 60% (15 years at 9.5%)
-Distribution 22%

-Operation and maintenance (8%)
-Land, property taxes, or rent 5%
-Mgt fees, insurance 5%

Tax credit and depreciation: -5-year depreciation on wind equipment
-1.5 ¢/kWh credit adjusted for inflation during
first ten years of operation

Table 11: HBAA WO BED R -

F4 RERY | BEFFMmEK HEE ik
SSTR 2030 128 7200 &M %EQEF DFF 8208MAS
_ = BEAEFEIZEBETA
A-SSTR 2050 23EB 5100 {&M xrSieE
CREST 2050 L% | E_tHR O 4900 {B8M | FR5% B TERETL-1BIR
ARIES-RS 2050 10 & B 3770M$ KE D E%EHI




Table 12: IR VX —HBOREM

@QVATLRENHIZTSUEDREME

Power Plant Operational characteristics
CCT stable
SOFC stable
Solar unstable
Wind unstable
stable
SPS but short discontinuations (~lhour)
due to eclipse by the earth
Ad-fission stable
Fusion stable

OHEEZICET HELDIETEHE

Power Plant Description
CCT vulnerable to international affair, if imported fuel is used
SOFC vulnerable to international affair
Solar invulnerable
Wind invulnerable
1GW beam emitter from space might be difficult to be
SPS .
accepted by neighbors
Ad-fission less ' vulnerable, but if intern.ational transpm.'t's are
required for the fuel cycle, there is some vulnerability.
Fusion invulnerable

Table 13: 7SV MRB(REH MBI I RHM

Power Plant Minimum scale of plant Maximum scale of an unit plant
CCT ~200 MW (no inherent limit)
~ (no inherent limit)
SOFC 100 kw (_unit module : several 10 MW)
Solar flexible (no scale merit)
Wind flexible (no scale merit)
SPS ~500 MW (no inherent limit?)
~2 GW
Ad-fission ~300 MW (no inherent limit , but from an aspect
for safety design of the core)
Fusion ~1000 MW 2GW




Table 14: &2 H

(B QEENBEE
Power Plant Relative value of hazard potential
CCT ?egarded asa lgw value
similar to chemical plants
SOFC ?egarded asa lgw value
similar to chemical plants
Solar regarded as 0
Wind regarded as 0
regarded as 0
SPS unknown effect by electro- magnetic wave
is conceivable: 23mW/cm?® on Rectena[27]
. 1 (radioactive)
Ad-fission (Reference (1GW LWR)
Fusion ~1/1000 (radioactive)
OFELGERICHTIREH
Power Plant Description
CCT no insecurity
SOFC no insecurity
Solar no insecurity
Wind no insecurity
few merit for military use*
SPS 1GW beam emitter from space might be
used for improper porpose
Ad-fission security problpm due to Pu and Uj;s is
essentially unavoidable
Fusion few merit for military use*










