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Scenario Study on the Global Nuclear Energy
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Abstract

This scenario study on the global nuclear energy was performed from the
viewpoints of the maximum uvtilization of natural uranium resources, in order to clarify
the role of nuclear energy in the future global primary energy supply. Social conditions,
such as site issue and financial issue, aren’t taken into consideration.

Main three scenarios set up in this study are as follows,

- LWR once-through

- LWR with plutonium recycling

-LWR + FBR

From preliminary estimation, the following results were obtained.

In the LWR once-through scenario and the LWR with plutonium recycling
scenario, the nuclear energy can’t support energy supply in the reference case B
estimated by HASA/WEC in the Global Energy Perspectives 1998. The nuclear energy
decreases gradually after the middle of 21% century and exhausts uranium resource to
phase out till the beginning of 22™ century. |

On the other hand, if the FBR cycle is introduced in the future for plutonium
utilization, the nuclear energy is expected to be one of the most important sustainable
energy options beyond the next century.

This study was carried out in a part of INC’s feasibility study on commercialized
FBR cycle system.

1) FBR Cycle Analysis Group, System Engineering Technology Division, O-arai Engineering Center
2) Nuclear Energy System Inc.
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F45-1 HRIZBIIFEFHAIANF OB TR
: {GWe)
U AAN— TLH—<) FBR2030-1.2 FBR2030-1.3 FBR2050-1.2 FBR2050-1.3
g FE E¥E FFH EXE EF1y R (5% WEG-B™)
HTEEE%) TR TR {RUREE) {BUREEG) U
2000 380 - 380 - 380 - 380 - 380 - 380 - 340
2010 500 28 500 28 500 28 500 238 500 28 500 2.8 450
2020 650 2.7 650 27 890 27 o0 2.7 650 2.7 650 2.1 580
2030 990 43 990 43 1,028 4.7 1,054 5.0 972 4.1 972 4.1 890
2040 1,465 4.0 1,465 40 1,751 5.5 2,039 6.8 1,158 1.8 1,159 18 -
2050 1378 -0.6 1,940 2.8 2,382 31 2 861 34 1,356 1.6 1,415 2.1 1,750
2060 1,317 -0.4 2,138 10 3121 2.7 4,083 3.6 2,196 49 2,844 7.2 -
2070 1,197 ~-1.0 2,018 -0.6 3628 15| 5,397 2.8 3,035 3.3 3,896 3.2 2810
2080 1,047 -1.3 1,868 -0.8 4181 14 7.224 3.0 3,648 1.6 5,093 2.7 -
2090 699 -4.0 1,520 ~2.0 4619 - 1.0 9,605 29 3,901 1.0 6,643 2.1 -
2100 123 -15.6 944 4.6 5170 1.1 13,152 3.2 4384 12 8,957 3.0 5,240
2110 0 =773 259 -121 5,940 1.4 18,234 33 4,861 '| U 12,151 31 -
2120 |. 0 = 0 -51.8 6,764 1.3 25474 3.4 5,435 16,854 -
*1 TASA/WEG Global Energy Perspectives, 1998] (http://iiasa.ac.at) l-%éﬂft‘%‘/')"} Z‘E@%’@ﬁﬂﬁ(

(GWe) [SHRELI=, (R RERGFR(GWe)=REE AR (TWhI10E! 2/3655/24H#Fﬁ/ﬁ§1§ﬁ$0 775/1059)

+2: BN OF RN A A E MU RO IE,

v )wﬁiﬁ&ﬁ?s@ﬁwﬁw 5%&L’Cﬁ'§a§zﬁe§

£45-2(1) —RIRILF—-HEE(RTHS )(ﬁ—#imlﬁ?hﬁ@iﬁét@ (Mtoe)
e
TIUARN— j)b"j' N FBR2030-1.2" FBR2030-1,3% FBR2050-1.2" FBR2050-1.3" (8% :wec-8"")
e WEC-B WEG-B WEG—B WEG-B WEG-B WEG-B WEC-B
o — /TN — /I —E/IRI —RILHJ —RLHN —RIARN — /TN
HE—H(%) (%) HE—H%) A — () E—LE%) £ 1) HE—h(%)
2000 537 53 537 5.3 537 53| 637 5.3 537 5.3 537 5.3 522 52
2010 706 6.0 706 6.0 706 . 8.0 706 6.0 706 6.0 706 6.0 697 5.8
2020 919 6.8 919 6.8 919 6.8 919 68 919 6.8 919 6.8 904 8.7
2030 1,429 92! 1429 92| 1487 9.6 1,526 98| 1402 80| 1402 9.0 1,381 89
2040 | 2,148 12.1 2,149 12.1 2,582 146 3017 7.1 1,690 9.6 1,690 96| 2080 11.6
2050 | 2036 103| 2878 145| 3549 1791 4272 215| 2004 10.1 2003 106| 2738 13.8
2060 1951 | 871 3180 "4z | Taee |08 | e 16 | 272 3272| 148| 4250 | i8@| 3584 160
2070 1781 - 71 3010 . 120§ 5442| = 217 8tos| 323 4548 181 5845 |  233] 4430 - 177
2080 | 1567 65| 2797 . 93| e287| - 222| +tosr2| 384 5333| 188 7861 | . 271 5712 © 202
20901 1,047 33| 2276 72| 6951 . 221 14463 459| 5368 186| 10000} - 318| -6895] = 222
2100 184 0.5 1,414 4.1 7,783 224 19810 57.1 6,599 190 | 13489 389 | 8277 23.9
2110 0 = 387 ATTTRAT N VX TR S ETIRG ~Z17718,305 = FRIIRPELIE
2120 0 - 0 -| 10,191 38,383 8,188 -| 25394 -l
*1:TTIASA/WEC Giobal Energy Perspectives, 1998] (http://iiasa.ac. at)lh#gﬂéhfb\évi"JTBm mwv#— EEE(RTHA) (Mioo) DBIEESIRLE,

*2:345-1 DR ER BB R(GWe)E— RIS NE—EBBIATF N5 Mool TRE L -, (BREX: —RTHRILF—; LB RUIFF N5 Mtoe)= L mu[(FRIOBBREETRE
(GWe) +10E9+24 15 +365 B +(JF B O TREIR)/10E12/(BAZH BR0.4)x(TWh—Mtoe FA B %10.086)]

820-1002 00¥6N.L ONI



—RIFNF—HER(RFHH) (RFFREHE—E70%28E)

¥24.5-2(2) :
(Mtoe)
R AN—" FH—< L FBR2030-1.2" FBR2030-1.3" FBR2050-1.2" FBR2050-1.3" (BE :WEC-B")
T/ WEG-B WEGC-B WEG-B WEG-B WEGC-B WEG-B WEC-B
= =R —RTHEN — RN — /IR —RIHJL —RILHN —RIHKS
F—® F—H(%) F—H%) F—H®% F—E%) F—Hw® F—Hi
2000 522 5.2 522 5.2 522 52 522 5.2 522 5.2 522 52 522 52
2010 687 5.3 687 5.8 687 58 687 58 687 58 687 58 687 58
2020 904 6.7 904 6.7 904 6.7 004 6.7 904 6.7 904 6.7 204 6.7
2030 1,305 8.4 1,305 34 1,356 87 1,390 8.9 1,281 B2 1,281 8.2 1,381 89
2040 1,931 10.9 1,931 109 2,308 130 2,688 15.2 1,528 B.6 1,528 8.6 2,060 118
2050 1,816 9.2 2 558 12.9 3,140 15.8 3,772 190 1,788 9.0 1,865 94 2738 138
2060 1,737 77 2,819 126 4,114 183 5,384 240 2,895 129 3,750 16.7 3584 16.0
2070 1,578 6.3 2,661 10,6 4,784 18.1 7,115 " 284 4,002 159 5,136 205 4,430 17.7
2080 1,380 49 2462 87 5512 185 9524 | - 33.7 4677 | 16,5 6,714 237 5712 202
2090 922 29 2,004 6.4 6,000 193 | 12,663 40.2 5,143 16.3 8,758 27.8 6,995 22.2
2100 162 05 1245 38 6,816 196 | 17,339 50.0 5,779 167 | 11,808 34.0 8277 239
2110 0 - 341 <7783 =|""24.639 o Td08 [T AT 16,020 - FRIFETEE
2120 0 - 0 8917 33,585 7,165 -| 22220 :
%1 : [TTASA/WEC Global Energy Perspectives, 1998_!(http //iiasa.ac. at)l-#ﬁjﬁ‘&hfh\évi")ﬂ‘ B@—JRI$)D5F" HEE(RFAZ) (Mtos) wwgiﬁbf::u

%2: 4 5-1 DR BERHRBGWE R T FERERE—ET0MELT—RTRILF—] ﬁ%i(ﬁ%ﬁﬁ)(mm)l-ﬂﬁmo (miﬁ —-»k:r::i' Jb=\‘—'— HER(FRFH5) Moe)=3
BEL IR R (GWe)*10E0+245 365 EL+(TR B H20.7)/10E1 2/(BASH R0, 4)*(TWh—»Mtoemﬁﬁ~ﬁo 08s)" i : Tt

820-1007 00F6NL ONI



JNC TNS400 2001-028

2. FEH

AR TR BF AL R0 2 F— B0 Rt F BRT 2RAL
LT, RARYZ VERZ BB Y RIBT 5pHEEED T T, ﬁﬁéﬁk%ﬁ
DREFHDRRKEATREELZAE LT,

REICH Y, BRFHOFEERIL, @WRV/zzw~¢%\®WR&7
N —<iER, @LIR & FBREZRD 3 2&BELE, £, RO RALF
— 4R BB LIT DV TIE, TIASA/WEC 28 1998 FRIZER LB r— X (BRLE
EWR2TUA) ERE Lk, REBEROBMBELLCICERITKROEY,

(DLWR ¥ 2 AAN—EHRDH BT LIR & 7Y —< L85 Cid, ITASA/WEC
DTRAF R RBELBNERTERVIEDLY T, RFARERES
BIIRR Y 7 VEROF/MIC X2 T 21 HHRPIEED B HR4 I L, 22
HARPBEICERAY 7 VEREZHEE LR LTLEVSIER 5.

(2)—F., FBRIZL BNV b= AR B2 EBERIED RS, BEFHRE
R EA BT FBR DEABMARFE-CIEEMRBIC LV ERRZ b0, BFHNR
FHRUBELEFRAEREERRIAF— - I a rD—D2E 3B,

SEORETIERARY 7 VEROBEID BIRTF O REM & BT - 546 L 7=,

£1%1%, [FBR ZH{LERBEHAERNE O—FE LTHED TWAS FBR 2Ry T
U A OBEIZHIT T, AHERREEZERA LTWHWFETH S,
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RIEFTEOERIZ B0 BT H T AT ARERESOBEEREN OHE
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