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Scenario Study on the FR Cycle Deployment (V)

- Preliminary evaluation for the interim evaluation of the Phase II -

Hiroki Shiotani’ , Sadae Kubota® , Atsushi Kato® , Kiyoshi Ono"

Abstract

Mass flow analysis on the Fast Reactor (FR) cycle concepts was conducted to grasp the
differences in the quantities of the FR cycles and to utilize the results and considerations of
the analysis for the interim summary of the Phase II of the feasibility studies on
commercialized fast reactor cycle system in the FY 2003. It is supposed that the terms of
the mass flow analysis was from 2000 to 2200, the spent fuels from FR will be reprocessed
promptly.

The result shows that the replacement from Light Water Reactor (LWR) to FR will be
almost fully completed until 2130°s if a FR cycle is deployed in 2030 in case the nuclear
generation capacity is 70GWe. The result also predicts that the deployment will be
completed without a great ploblem even if the capacity is changed into 90 GWe. It is
foreseedable that the heavy influence will be occurred in the fuel cycle quantities if the FRs
for hydrogen production are deployed on a large scale (40GWe-50GWe equivalent) in
addition to the FRs for power generation. The measures (employment of the FRs promoting
the replacement, eniargement of the reprocessing of sprent fuels from LWRs, etc.) should be
taken.

1) FBR Cycle Analysis Group, System Engineering Technology Division, O-arai Engineering
Center

2) Nuclear Energy System Inc.

3) FBR Cycle System Integration Group, FBR Cycle System Development Office, Executive
Offfice for the Policy Planning and Administration, Head Office,
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F8&1 FBREASFUF 2z —X DI FHTMTHERAL =FEHEF—4 (FBR)

FFELHEENNO7 - X NRHFLEET, BAVTY T FHEIEMBICER
L72F&HE (FLOoBERE) F—FO0HARUTOLBY THE, FLLA
T B AR OWTIiE, 23 28R 3ERBERO L,

figx% 1 Na-KE-MOX DIFBHET—4
Na-XZ-MOX Na-XE-MOX Na-XE-MOX Na-KE-MOX
H B FL—RBHED <SR EFEERE FPETHRE
{BR=1.16) (BR=1.14) (BR=1.04) (BR=1.04)
EREA(FkWe) 10D 100 100 100
Shib S MWth) 2380 2380 2380 2380
BThE)
PEGERE(MWA/ ) 148,000 146,000 148,000 149,000
HiE/EBA) 18/14 26/1.4 26/1.4 26/1.4
BREEC). - FRRATHE®m 926/41 94.7/4.1 94.7/4.1 41/
i Al ®I5 875 Bl &S5 B85 b WIS &J5 ] b WIS BIS
15
EIHRE(G)| 329 278 26a| 497 278 130| 497 278 00| 497 278 0.0
S35k 251 218 261 ass 278  130] 389 278 00f 389 278 0.0
FILb=ra L) 15 0.0 00| 103 0.0 00 103 0.0 0ol 103 0.0 0.0f.
BRI LG 46 0.0 0.0 6.3 0.0 0.0 6.3 0.0 0.0 6.3 0.0 0.0
IS R 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.0 0.3 0.3 0.0
TR
BEE(/5) 8.1 4.3 40 54 3.0 1.4 54 3.0 0.0 5.4 3.0 0.0
DT/ ) 39 43 40 43 3.0 14 43 3.0 0.0 43 3.0 0.0
Ty L/ 5) 1.2 0.0 0.0 1.1 0.0 o . 11 00 0.0 11 0.0 0.0
BREETIL =S Ll 5 o7 0.0 0.0 0.7 0.0 0.0 0.7 0.0 0.0 0.7 0.0 0.0
23 BT E 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.0 0.3 0.3 0.0
FHAD
R/ 5 49 43 40 52 3.0 1.4 52 30 0.0 52 3.0 0.0
Dby Y 3.7 42 40 41 a0 14 4.1 3.0 0.0 41 3.0 0.0
FILh=ra L(ba/5) 1.1 0.1 00 11 0.0 0.0 11 0.0 0.0 1.1 0.0 0.0
ORI N A= S L ) 0.7 0.0 0.0 07 0.0 0.0 0.7 0.0 0.0 0.7 0.0 0.0
75 AR 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 Q.0 0.3 0.3 0.0
AR
BRI/ ) 4.3 4.2 40 46 30 1.4 45 3.0 0.0 46 3.0 0.0
TS/ 5 33 4.0 39 3.5 28 14 3.5 28 0.0 a5 28 0.0
FILb=r Lk /5E) 10 0.2 0.1 1.0 02 0.0 1.0 0.2 0.0 1.0 0.2 0.0
ESRET b= L/ ) 08 0.2 0.1 0.6 0.1 0.0 0.6 0.1 0.0 0.8 0.1 00
03 BRREEG) 0.1 0.2 0.3 0.1 0.2 0.3 0.1 0.2 0.0 0.1 0.2 0.0
BRI
E&E()| 208 278 260] 448 276  130| 4248 278 00; 448 278 0.0
IR 227 267 257 348 267 128 348 267 00| 348 267 0.0
Fivb=r L} 6.8 0.9 03 8.5 0.9 0.2 9.5 09 00 9.5 0.9 00
BREETI L= L) 40 0.8 0.3 56 0.8 0.2 56 0.9 0.0 5.6 0.8 0.0
PS5BS 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.2 0.0 0.2 0.2 0.0
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H8HE& 2 Na- K (P E-EROFRFET—42

Na—A3-%2 Na-KE-&RE Na-FhE-/E Na-rpH!-<&[E
E B <RT AR <EREERI GG AR EREEHEE
[ (BR=1.17) {BR=1.03) {BR=1.17) {BR=1.03)
B A (BkWe) 100 100 100 100
ShH JH(MWeh) 2600 2380 2600 2380
IR
A% BE(MWd/t) 150,000 88,000 150,000 88,000
EiE/EHA) 21.1/1.4 241/1.4 21.1/1.2 241/12
EBES) - FRRERE®Y) 93.6/4.1 84.3/4.1 94.6/4.3 95.3/4.3
Hh RIS #J5 | i wmJ> £J5| b WIS &IS| Fh WIS BIS
EE L
E&EG)| 424 213 320 627 0.0 00} 425 214 321 62.9 0.0 0.0
M5k 358 213 320|548 0.0 00f 357 214 321 54.9 0.0 0.0
FIb=ra A1) 6.5 0.0 0.0 7.7 0.0 00 6.5 0.0 0.0 17 0.0 0.0
HRBET =5 LY 46 0.0 0.0 5.4 0.0 0.0 46 0.0 0.0 5.4 0.0 0.0
U5 BAREN 0.3 0.3 0.3 0.3 0.0 0.0 0.3 0.3 0.3 03 . 00 0.0
EEER
BB (u/E 5.6 2.8 43 9.8 0.0 0.0 57 2.9 43 10.0 0.0 0.0
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| =Ly SRS 5] 0.9 0.0 00 1.2 00 0.0 0.9 0.0 0.0 1.2 0.0 0.0
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IS BAEEEY) 0.3 0.3 0.3 0.3 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0
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BABREET L= L/ 8 0.6 0.0 0.0 0.9 0.0 0.0 0.6 0.0 0.0 0.9 0.0 0.0
S R B 0.3 0.3 0.3 0.3 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0
EATETH
E&B (/5 48 28 42 89 00 00 48 28 43 8.1 0.0 0.0
S ) 40 2.7 4.1 .3 0.0 0.0 40 2.7 42 1.7 0.0 0.0
FI =y Db/ ) 0.8 0.1 0.1 1.2 0.0 0.0 038 0.1 o1 1.3 0.0 0.0
BaBET = L/ ) 05 01 0.1 0.9 0.0 0.0 05 0.1 o1 0.9 0.0 0.0
SRR 0.1 0.2 0.2 0.1 0.0 0.0 0.1 0.2 0.2 0.1 0.0 0.0
BEIFELH
EEEGD a3 212 319 58.9 0.0 00| 383 21.2 320 59.1 0.0 0.0
sSut|  s1e 206 313 508 0.0 00| 319 208 314] 509 0.0 0.0
bz L) 6.2 0.6 0.5 7.9 0.0 0.0 6.2 06 0.8 7.9 0.0 0.0
b, - w1 ety N )] 42 08 06 56 0.0 0.0 42 08 0.6 5.6 0.0 0.0
S B 0.2 0.2 0.3 02 0.0 0.0 0.2 0.2 0.3 0.2 0.0 0.0
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T8k 3 Pb-Bi-HE-ZLYL He-AB-ZBLMOFEEEFT—4

PEBI-PE-E{LH PBBI-E-SE{L% He-XE!-ZE{L He-K&E-Z{LH
E B AT )Y <EHEERID CASURED EFEERR
| (BR=1.22) {BR=1,04) (BR=1.21) {BR=1.03)
BR B H(BxWe) 100 100 100 100
S5 H(MWth) 2636 2636 2135 2135
BAShEE(%)
PR HE(MWA/Y) 155,000 162,500 92,300 92,300
SERR/ER(A) 18/1 18/1 18.4/14 18.4/1.4
FRE 2.~ IR B R 94.6/27 946/2.7 93/2.8 93/2.8
. b WIS EIS| D WIS BIS| Fb #IS &JS5 | B &EOS &5
E3a]
BEEGM) 675 663 00| 738 241 00 778 482 645| 777 484 0.0
2S5ty 548 661 00| 598 241 00| 620 482 643] 619 484 0.0
T Ll 122 0.0 00| 133 0.0 00| 151 00 643 150 0.0 0.0
BaRET IS LS 15 0.0 0.0 8.2 0.0 0.0 9.2 0.0 0.0 8.2 0.0 0.0
: S BRRREY) 0.3 0.3 0.0 0.3 0.3 0.0 0.3 0.3 0.0 0.3 0.3 0.0
R 3 ‘ .
BEEE(L/E) 53 5.2 0.0 5.8 1.9 0.0 6.7 42 586 6.7 4,2 0.0
I5k/ 5F) 43 5.2 0.0 47 18 0.0 5.4 42 56 54 42 0.0
Fi k= Llbus &) 1.0 00 0.0 1.1 0.0 0.0 1.3 0.0 5.6 13 0.0 0.0
BERRET =S L/ 2R 0.6 0.0 0.0 0.6 0.0 0.0 0.8 0.0 00| - o8 0.0 0.0
DS RREN 0.3 0.3 0.0 03 0.3 0.0 0.3 03 00 03 0.3 0.0
FIAEUY
BB/ 5E) 52 62 0.0 5.7 1.9 0.0 6.6 41 56 6.6 42 00
Sk 5F) 432 52 0.0 46 1.9 0.0 53 41 56 53 41 0.0
Fb=ry L(bu/ £E) 0.9 0.0 0.0 10 0.0 0.0 1.3 0.0 56 1.3 0.0 00|
BaRIET L =g L(bo/ 5E) 0.6 0.0 0.0 08 0.0 0.0 0.8 0.0 0.0 08 0.0 0.0
250 BEEEEW 0.3 03 0.0 0.3 0.3 0.0 0.3 0.3 0.0 0.3 0.3 0.0
EAFERY
BER/ ) 4.5 5.1 0.0 49 1.9 0.0 6.0 40 55 8.0 41 0.0
DSAL/ ) 36 438 0.0 39 1.7 0.0 47 39 5.6 4.7 39 0.0
FIE=r LG/ ) 09 0.3 0.0 09 0.1 0.0 1.2 02 56 1.2 0.2 0.0
b Lag 3 L WA S 3] 0.5 0.3 00 0.6 0.t 0.0 0.7 0.1 02 07 0.2 0.0
5L B EE(%) 0.1 0.2 0.0 0.1 0.2 0.0 0.1 0.2 0.0 0.1 0.1 0.0
BiFmH
E&RBGH)| 612 655 00; 668 238 00| 732 474 843 73.0 498 0.0
S| 482 630 ool 537 229 00[ 577 463 644] 577 488 00
TG L) 114 2.4 00| 125 0.9 00] 147 1.1 644 145 1.1 0.0
HBRET =5 L) 6.9 23 0.0 1.6 0.8 0.0 8.8 10 1.2 8.6 1.1 0.0
2oL B 0.2 0.2 0.0 0.2 0.2 0.0 0.2 0.2 0.2 0.2 0.2 0.0
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Tk 4 K-KE-NX DFRHET—5%

K (BWR)-AD BRI

FIb=rg Lib)
BaRET L= L)

W H TLFIFALI
{BR=1.05-IREELL)
BN AFkWe) 100
B4 (MWih) 2895
BATHEE(K)
PRI AE(MW/ D) 55,000
B/ ERA) 18/14
REEG). RREEY) 93.4/3.5
Bl WIS #I5
WET
BREGY] 1198 313 00
M5 966 307 00

211 0.8 2.0
115 05 0.0

FILb=ry L/ )
BT L= L/ 4E)

5 BB %) 0.1 0.1 0.3

R
BEEG/E) 159 41 0.0
S5t/ N 129 4.1 0.0

28 0.0 0.0
15 0.0 0.0

FILb=5 Lk o/ 5E)
BaRET IV =rg L/ 5E)

25 EHEEE %) 0.2 0.2 0.3

HEE
B&RBGuw/EE)| 157 41 0.0
DS/ EY 127 40 0.0

2.7 0.0 0.0
1.5 0.0 0.0

T b=y bib/5E)
BHHEET = L0/ 5F)
S RAREE(%)

S B EG) 0.2 0.2 0.2

AR
BERBGw/E)| 150 40 0.0
TS E)| 121 38 0.0

27 02 0.0
1.5 0.1 0.0
0.1 0.1 0.0

BEsRHER
BEE(OY)
5k
FiLb=e Lk
o E N ol ety FR( S|
DS BRE®Y)

118.1 3.0 0.0
95.1 30.2 0.0
210 0.8 0.0
114 0.7 0.0

8.1 0.1 0.0
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532 FBREAS T UF T r—X I FHEMCHEMLEFRETF—4 (LR ESA

L) '
IWRETCbHLA LY DEDMOMBITRMEICO>VTIZIIIHEEZRBO D L,
— el
g% 5 LWREITLALwDIFERTF—4
H B BWR | PWR |A-BWR|A-PWR BWR PWR A-BWR A-PWR HAL
Putt—=il Puth—=)L Pud—3JL Putft=—2)L
BERHD(FkwWe) 100 100 100 100 100 100 100 100 100
B h(Mwih) 713
BAZhE(Y) 3450 | 3440 | 3450 | 3440 392
B E MWD 45,000 | 48,000 | 60,000 | 60,000 80,000
i/ EE((R) 48/20
| FE 8 A (5. PR P LA (%) 80/35 | 80/4.5 | 90/3.5 | 80/45 71.2/5.0
MOX UCZ | MOX U0z | MOX  UDZ | MOX U022 | Bb WIS #J75
TES
E&M()| 1159 | 807 | 1159 | 807 221 168 478
ITLARA) 1159 | 807 | 1158 | 807 170 168 4786
TS LED] 00 00 00 00 52 00 00
BSRETFLE= L) 00 00 00 00 38 00 0.0
ISBBEG)] 34 3.2 45 38 0.2 02 0.2
TR
BB/ 194 | 181 ) 164 | 187 6.5 129 60 121 55 1.0 56 1. 8.1 6.1 165
DTN 194 | o8 164 | 167 6.0 129 57 121 50 110 5.2 1.1 60 6.1 165
=2 LG8 00 00 0.0 0.0 04 0.0 04 00 0.5 00 04 00 2.1 0.0 0.0
ESTRETIEZ LG/5E)| 00 a0 00 00 03 0.0 0.2 00 03 0.0 0.3 00 15 00 00
JoBRBES| 38 46 48 53 1.3 38 02 48 13 48 0.2 53 02 02 02
EAE ST
BEEBsE) 221 175 ig9 | 160 148 1.7 128 107 | 134 105 18.9
Db/ E)| 08 | 173 | 187 | 158 145 116 125 105 | 103 104 198
FHZ L) 02 02 02 02 0.1 04 o1 0.1 32 0.1 01
ESRETLEZ S LG4 0 0.1 0.1 (Y] 0.1 0. o1 0.1 22 0.1 0.1
T BREM 07 0.9 08 0.9 07 0.9 0.8 0.8 02 0.2 D2
T
EB&E(/8) 185 | 173 | 154 | 157 6.2 124 58 115 5.2 103 52 105 14 6.1 165
DSAE 183 | 170 | 152 | 155 59 122 85 114 48 10.1 50 103 55 6.0 16.2
I nke/iE| 02 0.2 0.2 02 03 a1 03 o1 03 0.1 02 0.1 18 0.1 0.2
BRI k=S LwE)| 01 o1 | o1 ol 0.1 o1 01 01 0.1 0.1 o1 01 12 0.1 0.2
ITLBGEG) 06 i 0.6 1.0 0.6 05 01 1.1 05 08 01 1.0 0.1 02 0.2
[T
BEERE)| 1129 | 782 {1 | 76 [ 373 783 | 2604 521 | 370 146 | 259 517 f 200 174 468
oL iz | 775 | 1o 768 | 351 74y | 247 517 | 342 w0 | 245 512 | 157 170 482
Fbzranbnl 08 0.7 0.9 0.7 2.1 0.5 1.2 04 2.6 0.6 13 04 52 04 0.7
BRERETILA =YL 05 05 06 05 11 04 0.7 03 1.3 04 0.7 03 35 0.4 0.7
DTBRBES] 17 20 20 2.1 09 17 0.1 20 08 20 0.1 21 0.1 02 0.2
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