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Investigation of Utilizing Plutonium as Mixed Oxide Fuel (5)
— BWR for next generation—

Abstract

Planning of the plutonium utilization in the Light water thermal reactor has been
investigated to evaluate scenario for FBR development. Plans for MOX fuel utilization
in the ABWR including Ooma plant are studied, and information of high burnup fuels
for a future BWR is summarized based on public documents. Nuclear compositions of
the present burnup fuel (45,000MWd/t) and a high burnup fuel (60,000MWd/t) have
been evaluated using an open code:SRAC.

Results of the study are follows;

(1) Surveying the status of MOX fuel utilization
The status of MOX and UO2 fuel utilization in the present BWR and future BWR
have been summarized based on public documents.

(2) Evaluation of spent MOX and UO2 fuel composition
Nuclear compositions of spent MOX and UQ2 fuels at 45,000MWd/t and
60,000MWd/t burnup have been evaluated and summarized for recycle scenarios by
FBR.

This work was performed by Japan Nuclear Fuel Co., Ltd. under contracts with Japan
Nuclear Fuel Cycle Development Institute.

JNC Liaison; JNC O-arai Engineering Center FBR Cycle Analysis Group.

* Engineering Department, Japan Nuclear Fuel Co., Ltd.
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Step : STEP— I STEP— I STEP—II
Batch Average '
UO: | Exposure (GWd/t) 33 39.5 45
Max Assembly -
fuel | Exposure (GWd/t) . 40 50 55
Bundle Average
U235 enrichment (w/o) 5.0 3.4 8.1
22s8s8] | [essesese] | [cssasesse
Q0CO0000 08888888 00000000
0000@000 00,000 8990 @009
00000000 000 @880 365@ 0000
Fuel Lattice Design 86058000 83066600 585585580
00000000 00000000 000000000
*+ 8x8 Array - 8x8 Array - 9x9 Array
- 2 Water Rods + 1 Large Water Rod |- 2 Large Water Rods
i : + 8 Part Léngth Rods
Step — I I
MOX | Batch Assembly —
Exposure (GWd/) 38 89.5
fuel | Max Bundle Average — 40 ~50
Exposure (GWd/) '

7 2.1.4-2 ERBEEMO XMBHERFLOFLEE (1)

Item 50% MOX CORE | 100% MOX CORE [STEP-3 U0z CORE| Operationsl
Min, Shut Down
Margin (%4 k) 2.0 2.8 3.1 >1.0%4Ak
Max. Linear
Heat Generation 40 39 38 <44kWim
Rate (kW/m)
Min. Critical
Power Ratio 1.45 1.45 1.47 >1.23
MOX fuel (Target)
batch average 30.8 40.2 - 39.5GWd/t
exposure (GWd/t)
MOX fuel
max, assembly 417 46.0 — <50GWd/t
exposure (GWd/t)

& 2.1.4-3 BRBEEMO XRELEMFLORZLTEASHRENNTA—F HI1)

Item 50% MOX CORE | 100% MOX CORE |STEP-3 UQ2 CORE _note
Static Void st EOC,
Coefficient 1.08 1.17 1.0 40% void
(Relative) (base) fraction
Dynamic Void at EOC,
Coefficient 1.19 1.44 1.0 40% void
(Relative) {base) fraction
Doppler - 7
Coefficient 1.005 1.01 1.0 at EQC, Cold
(Relative) (basge)

Delayed
Neutron 0.48 0.43 0.53 at EOC
fraction (%) ’
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ELEEOERAEENSEZ PGB EIEINT 570, HABEMmATEE,
PEIERBEEROTD | REEER, BAFEE L, MOXERRHIE,
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A kY, EEEHIE 18 » A B EHREEE60GWA/t DR LEREER
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#2211 ABWR.-I (EHIFDL) OFEH#Ex]

(ABWR-1I)
Item Reference ABWR
Core {Steplll Fuel)

Electric Power(MWe) 1700/1500 1356
Reactor thermal power(MWt) 4960/4343 3926 -
Operating cycle length(EFPM) 18 13
Average discharge burnup(GWd/t) 60 43
Maximum core flow rate(t/hr) 62.1x10° 57.9x10°
Active core height(m) 3.71 3.71
Fuel bundle pitch{cm) 23.3 15.5
Number of control rod drives 197 205
Number of fyel bundles 424 872

Lattice size: 233mm
(x 1.50 to current ABWR)
Assembly: 424
Control Rod: 197
Diameter of circumscribed circle:
5670mm

X 2.2.1-1 ABWRI (BIERL) OFLERK *1

%] Higt Yamada, K et al, :Proc. 7' International Conference on Nuclear
Engineering (ICONE-7) , ICONE-7426 (199 9) .

2-21



JNC TjS440 2000-007

7% 2.2.1-2  ABWR- [ BABHERE RO SR B REME R )* 1

. (ABWR-1I)
Hem Reference ABWR
Core {StepIll Fuel) -
Bundle pitch (mm) 233.0 154.9
Lattice gap width (mm) 18.8 158
Channe] thichness (mm) 2.0 2.5
Number of fuel rods 224 74
Fuel rod outer diameter (mm) 10.3 11.2
Number of water rods 8 2
Control blade thickness (mm) 8.3 8.3

[60000000I0C000000)

¢ : Fuel Rod
@ : Water Rod

00000603 CBEEO00,)
Rl 2.2.1-2 ABWR-T#ABRER CFOREEEE) *1

LSEKET i

1.0{ZCHF

2.21-3 1. 5EKET*2

$] it Yamada K et al, :Proc. 7' International Conferemce onm Nuclear
Engineering (ICONE-7), ICONE-7426 (1 99 9) .

2 B G M AEEETHESIL 99 9EMOKE) FiEE,
KEABWRBITBIFLREIRSIIZE . (1999) .
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BREHFLIZ BT 277 MR, REHMER (BB (5) O@) %% 3.2-1 ILR T,

AT B4R L (84— R) DR AR 3.2-2 I0FE L) D, ABWR 2MOXEREHE.LT
i, B1YA27403 MOX BB DEI A% 1/3 IRELTIFHE THIH D, AT M THE
MOXAFEERE.LO MOX BREHEIEI1T 1/3 LT,

¥, A b=U ARG R EEEER 3.2-3 ITRT, ZOMMRITS BEEEML /R H
PRIFEEEASGW A/t DU Z R BB LI-H 0 LL TELREL O THS,

3.3 FHEFIE
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FEEIEFTEEE (Pi) 2 B AR CRAZVURBIES R ERICEHUTEEmLZ,
3.3-1 IKEEZ =T,

FHEAR

3.3-2. B 3.3-31T R T, BHRITSHESEEER TIT 2R, BEHEEROFE
RORRBERE T I/4 R MEE B EL TR, MEE-E 228 kH 2, -, S8k
eI R OV WR ik, X 3.3-3 L6 >DOEIKIc S EIL, §H1750EET
EFREER (38 R EL TV D, ZIUCKY, I —FREBEIMR LN TED,

SRR OKE EIIBWREAKHE LOFHER40% RAFREE Lz, PRED2
ADOKBUA—FavRiL, b—FNVLOKEZEDLERTAY F—Foy R TEEILE,

BREHE S R ORRBHERE - PUE{LE SR, HITOBWRERBRFE5EIC,
FNETH, AFEOREEXII P BELEZERL TREILIL O THS, Tz, "I
HEHOTNI=TRENEOEL, MOX BREHZ DWW T AT MR S A D BRELEIZ
YT 516 KD BREHES AR MEL O BEEE L TR H -T2,

BREF =—2 X 3.3-4 1T,
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3.4 FHERE
SRAC=—F® Pij-burn EV2— A% RWNTC, £4FMREESHEL2ERU, SFER
BB T L (226880) ICH S B0 T, MBER DR T —Z T DWW TEE K
DEHERDT,
BRBERR ORI OV T, THER SIS EL L BAEE LT, FOED
FEREBORHBZLU T OREYTHD, (K 3.3-4 Z28)
(1) 3 SR AR TH SO, £ THREROBRIZED?,
U-237—Np-237, Np-239—Pu-239, Am-242g—Cm~-242
(2) ¥EH PRV (BEU B R, F0oEE:745,
U-235, U-236, U-238, Pu—-242, Am—242m, Am—243, Cm-245
(3) EDMOBEFEIZOWTHE, fEEREE T2,
Pu-241—Am~-241, Cm—242—Pu-238, Cm-243—Pu-239, Cm-244—Pu-240
EXRICAHASE A EZETDHL, Pu-241—Am-241 @ B BREEIZLYD MA(=AF—7
IF =R OEXETHEMTS,

3.5 BBF—%
(1) W B sl —& _

# 3.5-1~FK 3.5-4 |T, VT FEERBREL, MOX #EmAEI OB HEROE BETE
FEDEEETT,

U7 AEBHIOWTIE, BREES. 2wt%. 3. 8wt%. 4. Swt% D IFIFOBRELAS
MOXBABHZ DWW TiE, P E{EES. 8wt%., 5. Owt% D 2RI OB A HY, “h
LR G T, AFEEOYERF LEER (3 3.2-2 2R) LT3, 7238, MOX
MERF LTI MOX BEEOESBEENF LEED1 /3BELRHEIIMOX
BRBLE 380EERTE LT,

INBLY. BEROMEREZ BREHEE OME EHE TR,

(2) FEiEm ey —&

+ 3.5-1~% 3.5-4 IT, VT FHERHEAE MOX E R RO R HEF DR &
TERAMNEOEREZTRT,

AT H BT, BB E 845GWd/t 260CWd/t D24 —AFMEL., 75
PSR TV IRMEES. 8%, 4. 9% DHENE, MOXSELIZELTIE PufE
{LEE3. 8wt%, 5. Owt% D 2FEEDOIREIMHE S5, BBEOMALL. FhEh
45GWd/t £60GWd/t DA T —Z LosRi-,
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(3) BEEIEFEE R AR —

F+ 3.5-5~# 3.5-12 1T, UT LR HER KL, MOX AR ORI DL E
TRFMNEOBERLZ R T,

BEIEFEBRRZIT, 1 A7 NVRBELIZL D, 2V A7 VREEL 720 D, 3YA 7V BREEL
D, A AT VR T2b D, NS T AZABREL =L DD, STEFEOMREERE
DEREIBIEFEL TD, RFARIL, ZNOHDEFREEOMERHELLE,

(4) BARLOWRELT — &
= 3.6-13. % 3.5-14 T, BRBIEHIE# O T, ABWR 774702 ABWRMOX
FLOBET —&5Fldi, ZhbIh, LLTFOEMBERLND,
S RYE PuEIE . BUHBRBEEERBEWIELE | el vI 8k MOX iBHcb
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1 5 AFEE 9X9
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EEHRH B E | W/ em 164
SEIRHRE °C 286
BEIER RS | em EHERELEE 371 B EAEME 216
BEMERE /MR | cm 1.12(1. 097)
BB~ RE | em 0. 96(0. 938)
PR MR BEHRBEDOHIT% | BEREEOKHIS%
PRBHEE v cm 1. 44
WR SME(2A443) | em 2. 49
PEIESAYYF |em 15.5
F¥ L RIVR YT A | em 0. 25
DES
F¥ RNV I A | em 13. 41
PR

WNAEREEDOIXIREHIRSOELRL2BEOBEHELF L, EIEREHEIL664,
B BREHEILS A L2 o TNE,

AHE T, S5 M OFEM SHREHERE L 2R L, BBHET4AAR DR
ZRBELTETL TNB, Lo T, Z0HA OBREHEES S, e 2L v M
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EAr A g =T MOX 47,0

Gl AT U LT+ ive =
EHEHBABEE |GWd | 38 | 50 | 45 | 60 | 38 | 50 | 45 | 60
(& RFH) /t
A7 VR A 13 | 18 | 13 | 18 | 13 { 18 | 13 | 18
Ty — — — |4.44. 2| — — | 4.414.2
UL RREND 2.212.213.8(4.9]2.2|2.2] — —
BHEEE wt% | (25) | (10) | (100) | 100) | (25) | (1)
Car S BRBtOE L | (%) | 3.8]3.8 3.8(3.8
FEEE) (75) | (13) (31) ¢ (13)

4.9 4.9

(17 (33)
MOX BRELD — | — 41— | —]38|50(3.8]|50
PufE1LE wt% (44) | (44) |(100) | (100)
(HAZRBREDIFEL | (%)
FEEIE)

* MOX FIEERTIF DX, MOX B5RHED B EHI A MF LEEORL,/ 3L -T 5,

3. 2—3 b= LEL AR

BT wt%
EALS BEEEIE+
Pu—-238 2.1
Pu-239 48. 8
Pu-240 30. 9
Pu-241 9.3
Pu—242 8.0
Am—241 0.9

BT EASGWA/t DT BNE (EAEEES. 8wt%) o
B O (FAERETORAMRIISER, BAMZ2ERR)
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#3.5—1 SRACEMEHEOHER(YSUFELOES. BHER)
(BHEESEI1ERIY  Bfi.g)
PHmHAERT—42 mRT—4

D224 @2.2%4 | @3.8%eds| G10% B 6L |G AN L DT E NS (OB E
ZiE 156Wd/t | 24GWd/t | 42.5GWd/t | 55GWd/t | 38Gwd/t | 50GWd/t | 45GWd/t | 60GWd/t
U-235 1.669E+03| 9.440E+D2| 1.169E+03{ 1.280E+03| -1.113E+03] 1.303E+03| 1.013E+03] 9.801E+02
U-236 3.409E+02| 4.428F+02| 8.486E+02| 1.132E+03| 7.480E+02| 1.018E+03] 8.644E+02| 1.158E+03
U~237 5.529F~01]| 7.425E-01] 1.157E+00] 1.404E+00| 1.054E+00| 1.280E+00| 1.201E+00| 1.492E+00
U-238 1.683E+05| 1.670E+05| 1.627E+05] 1.598E+05| 1.637E+05| 1.610E+05] 1.623E+05| 1.591E+05
Np—237 1.702E+01| 3.317E+01| 7.736E+01]| 1.115E+02| 6.642E+01] 9.787E+01| 8.289E+0D1| 1.227E+02
Np-239 1.068E+01| 1.203E+01] 1.102F+01] 1.066E+01| 1.127E+01| 1.071E+01| 1.135E+01] 1.126E+D1
Pu—238 2.599F+00; 8.597E+00| 2.834E+01] 4.761E+01] 2.345E+01| 4.071E+01| 3.243E+01| 5.774E+01
Pu-239 6.061E+02| 6.635E+02| 7.685E+02| 8.206F+02| 7.425E+02! 7.931E+02| 7.634E+02| 8.039E+02
Pu-240 2.160E+02| 3.552E+02] 4.628E+02| 5.179E+02| 4.361E+02| 4.815E+02| 4.840E+02| 5.499E+02
Pu-241 7.924E+01] 1.379E+02| 1.9684E+02| 2.267E+02| 1.819E+02| 2.084E+02| 2.038E+02| 2.362E+02
Pu~242 1.796E+01| 5.919E+01( 1.095E+02} 1.421E+02! 9.701E+01| 1.258E+D2| 1.249E+02| 1.731E+02
Am-241 | 1.547E+00| 3.846E+00| 8.246E+00{ 1.125E+01| 7.156E+00| 9.8916E+00| 8.657E+00| 1.167E+01
Am-242g | 3.548E-03| 9.719E-03] 1.754E-02] 2.225E-02| 1.560E—02] 1.982E-02| 1.903E-02| Z.4B4E-02
Am-242m| 1.690E-02| 4.560E-02| 1.066E-01] 1.509E-01] 9.149F-02] 1.321E-01| 1.119E-01| 1.555E-01
Am-243 | 1.353E+00| 7.634E+00| 2.015E+01} 3.015E+01] 1.705E+0D1| 2.604E+01| 2.424E+01| 3.852E+01
Cm-242 | 3.063E-01| 1.185E+00} 2.695E+00| 3.882E+00| 2.321E+00| 3.226E+00| 3.006E+00| 4.227E+00
Cm—243 | 2.757E-03| 1.800E-02| 5.773E-02]| 9.140E-02| 4.789E-02| 7.839E-02| 6.834E-0D2| 1.143E—01
Cm-244 | 1.516E-01]| 1.568E+00| 6.408E+00] 1.170E+D1| 5.209F+00| 9.883E+0D| B8.383E+00| 1.750E+01
Cm—245 | 2.670E-03] 4.119E-02] 2369E-0i| 5.012E-01| 1.884F—01| 4.180E-01] 3.210E—-01] 7.825E—01

B, @, QD EBE OFEMMEEHE

®iF. D. Q. DO OHIINE Fi{E

#3.5—2 SRACHMESIEMER (YSUELOES., AR5 4E)

(BHESH1AR-Y  Hbig)
ERHATERT—42 BET—4 ] ,

D2.2%EHE| D2.2% 50| Q3.8%RME | @4.9%Ew QW EIRE (W HIE [ D B AL (O E & i n
¥iE 16GWd/t | 24GWd/t | 425GWd/t | 55GWd/t | 38GWd/t | 50GWd/t | 45GWd/t | 60GWd/t
U-235 1.669E+03| 9.440E+02| 1.169E+03] 1.280F+03] 1.113E+03| 1.303E+03| 1.013E+03| 9.801E+02
U-236 3.409E+02| 4428E+02] 8.486E+02] 1.132E+03]| 7.480E+02| 1.018E+03| 8.644E+D2| 1.156E+03
U~238 1.683E+05] 1.870E+D5| 1.627E+05] 1.588E+05| 1.637E+05| 1.610E+05| 1.623F+05] 1.591E+05
Np~237 1.757E+01] 3.392E+01| 7.852E+01| 1.129E+02| 6.747E+01| D.916E+01| 8.408E+01| 1.742E+02
Pu—-238 2.900E+00| 9.762E+00] 3.099E+01| 5.123E+01] 2.573E+01| 4.38BE+01| 3.539E+01| 6.189E+01
Pu-239 6.168E+02| 6.756E+02] 7.796E+02] 8.313E+02| 7.538E+D2| 8.038E+02| 7.748E+02| 8.151E+02
Pu-240 | 2.160E+02]| 3.554E+02| 4.639E+02| 5.199E+02| 4.370E+02| 4.832E+02| 4.854E+02| 5.528E+02
Pu—241 6.222E+01| 1.083E+02| 1.542E+02| 1.780E+02| 1.428E+02| 1.637E+02] 1.600E+02! 1.855E+02
Pu—-242 1.796E+01| 5.819E+01| 1.095E+02| 1.421E+02| 9.701E+01| 1.258E+02| 1.249E+02| 1.731E+02
Am-241 | 1.856E+401| 3.347E+01] 5.042F+01] 5.993E+01| 4.622E+01| 5.468E+01| 5.243E+01| B.240E+01
Am—242m| 1.690E-D2} 4.560E-02] 1.066E-01] 1.508E-01| 9.149E-02] 1.321E-01| 1.119E-01| 1.555E—01
Am-243 | 1.353E+00| 7.634E+00] 2.015E+01| 3.015E+01| 1.705E+01| 2.604E+01) 2.424E+01| 3.952E+01
Cm—242 | 1.301E-04| 5.018E-04] 1.139E-03| 1.555E-03| 9.810E-04| 1.363E-03] 1.270E-03| 1.785E-03
Cm—243 | 2.441E-03| 1.594E~-02} 5.112E-02| 8.094E—02| 4.241E-02| 6.941E-02| B6.851E-02] 1.012E-01
Cm—-244 | 1.252E-01| 1.295E+00] 5.292E+00] 9.662E+00| 4.302E+D0| B8.182E+00| B6.923E+00| 1.445E+D1
Cm-245 | 2.670E-03| 4.119E-02| 2.369E-0i| 5.012E-01] 1.884F-01! 4.180E—01| 3.210E-D1] 7.825E-0O1
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2000007

#3.5—3 SRACHRESIEOHER MOXFLODBEE. REBER)

(BHEESE1AH-Y Bfi.g)
AEHAERET—4 T4

D3.8%Puf |25.0%Puf [@TIEABH (O EIRE [ F & M |G F & B

BiE 42.5GWd/t| 65GWd/t | 38GWd/t | 50GWd/t | 45GWd/t | 60GWd/t
U—235 9.920E+02| 9.013E+02]| 1.036E+03] 1.138E+03| 9.405E+D2| 8.198E+02
U-236 2.086E+02] 2.280E+02| 4.691E+02} 6.241E+02| 2.168E+02] 2.404E+02
U-237 3.499E-01| 3.571E-01| 7.024E-01| 8.327E-01| 3.603E-01| 3.733E-01
U-238 1.548E+05| 1.50BE+05| 1.603E+05| 1.570E+05| 1.54BE+05| 1.501E+05
Np—237 3.137E+01} 4.005E+01] 4.638E+01] 6.672E+01] 3.350E+01| 4.400E+01
Np-239 B8.155E+00( 7.763E+00] 1.002E+01] 9.448E+00| 8.264E+00] 7.942E-+00
Pu-238 2.368E+02| 3.317E+02] 1.143E+02| 1.645E+02] 2.391E+02} 3.388E+02
Pu-239 2.602E+03] 3.135E+03] 1.542E+03| 1.802E+03| 2.495E+03| 2.970E+03
Pu-240 3.054E+03] 3.844F+03] 1.565E+03] 1.931E+03] 3.001F+03| 3.717E+03
Pu-241 1.184E+03] 1.477E+03| 6.121E+02[ 7.534E+02| 1.170E+03| 1.442E+03
Pu-242 | .1.145F+03| 1.483E+03| 5.483E+02| 7.100E+02| 1.165E+03| 1.522E+03
Am=241 1.654E+02| 2.462E+02] 7.566E+01| 1.123E+02] 1.648E+02] 2.429E+02
Am-242g | 1.331E-01] 1.711E-01] 6.598F-02| 8.467E-02] 1.356E-01| 1.756E-01
Am—242m | 2.838E+00| 4.478E+00| 1.282FE+00| 2.018E+00| 2.822E+00] 4.399FE+00
Am—243 2.249F+02| 3.058E+02| 1.063E+02| 1.462E+02| 2.356E+02| 3.269E+02
Cm—242 2.474e+01] 3.228E+01] 1.193E+01| 1.569E+01| 2.536E+01[ 3.345E+01
Cm—243 8.278E-01 1.217E+00| 3.835E-01| 5.689E-01] 8.784F-01| 1.326E+00
Cm-244 | 9.914E+01| 1.523E+02| 4.562E+01| 7.1F17E+01| 1.087E+02| 1.770E+02
Cm—245 6.788E+00| 1.224E+01| 3.043E+00] 5.534E+00] 7.719E+00| 1.470E+0D1

QiF., R35-10Q. &, LEODDOBE OESINET10(E

@IF. F35-10D. @. @DE. EEDQOO M OBEIIETFHEC1/IMOXERIFD

3. 5—4 SRACHRAIEOEE (MOXBRL MBS . AIERs4)

(BEESE1Ah-Y  Bfiig
PR ERT—4 BET—4

3.8%Puf  |5.0%Puf AERE| PHERE] FTEeERH] FEEH

% 42 5GWd/t | 55GWd/t | 38GWd/t | 50GWd/t | 45GWd/t | BOGWdA
U-235 9.920E+02| 9.013E+02] 1.036E+03] 1.138E+03| 9.405F+02| 8.198E+02
U-236 2.086E+02| 2.280F+02| 4.691E+02| 6.241E+02| 2.168F+02| 2 40G4E+02
U-238 1.548E+05] 1.506E+05| 1.603E+05| 1.570E+05] 1.546E+05) 1.501E+05
Np—237 3.172E+01| 4.040E+01| 4.708E+01| 6.756E+01] 3.386E+01] 4.438E+01
Pu—238 2.611E+02| 3.635E+02| 1.260E+02! 1.800E+02| 2.640E+D2[ 3.717E+02
Py~239 2.610E+03] 3.143E+03] 1.552F+03] 1.811E+03| 2.503E+D3] 2.918E+03
Pu~240 3.071E+03] 3.870E+03{ 1.573E+03] 1.843E+03| 3.020E+03| 3.747E+03
Pu-241 0.294F+02| 1.160E+03| 4.807E+02| 5.916E+02] ©.189E+02| 1.132E+03
Pu-242 1.145E+03| 1.483E+03| 5.483E+02| 7.100F+02] 1.165E+03| 1.522F+03
Am—241 4.196E+02] 5.634E+02] 2.071E£+02] 2.741E+02| 4.161E+02] 5.525E+02
Am—-242m | 2.839E+00{ 4.478E+00} 1.282FE+00| 2.018E+0D| 2.822E+00| 4.399E+00
Am—243 2.249E+02| 3.058E+02| 1.063E+02| 1.462E+02| 2.356E+02| 3.269E+02
Cm=242 1.044E-02| 1.363E-02] 5.036E-03| 6.623E-03] 1.071F-02| 1.412E-02
Cm=243 7.331E-01] 1.078E+00] 3.396E-01] 5.037E-01| 7.778E-01| 1.174E+00
Cm—244 8.187E+01| 1.258E+02| 3.767E+01| 5.878E+D1] 9.063E+01] 1.462E+02
Cm—245 6.788E400| 1.224FE+01| 3.043E+00[ 5.534E+00] 7.719E+00| 1.470E+01

@i, F35-203). QL. LFODOBBOAHINETFEHE

@lE. £35-200. Q. D&, EXOODEEFDELINEFY{ET1/3MOXEER IR
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3. 5—5 SRACEBRAEOHER (IS FRDEIENER, BRHERE.

Y PRBEFE 4 5GWd/t)
(MHEESE1EHIY  HBfig)
1%iE 1Y A2 29453404 A 5)L[5H A2 )L EiEER
U-235  [4.739E+03[3.258E+03[2.101E+03]1.245E+03]5.014E+02| 2.847E+03
U-236  [3.211E+02[5.607E+02(7.319E+02{8.402E+02]{9.070E+02] 6.129E+02
U-237  14.051E-01(6.804F-01]9.221E-01[1.136E+00[1.322E+00| 7.811E—01
U-238  [1.664E+05i.653E+05[1.642E+05|1.628E+051.614E+05| 1.647E+05
Np—237 [9.229E+00[2.768E+0115.077E+0117.486E+01[9.782E+01| 3.983E+01
Np-239 | 7.372E+00[8.369E+00[0.543E+00[1.087E+01[1.223E+01| 8.998E+00
Pu-238 [6.881E-01/4.339E+00|1.283E+01[2.664E+01 |4.346E+01| 1.063E+01
Pu-239 | 5.033E+02[7.073E+02[7.713E+02[7.704E+02{7.496E+02| 6.934E+02
Pu—240 [8.168E+01[2.135E+02{3.435E+0214.526E+02|5.413E+02] 2.700E+02
Pu-241 |2.480E+01|8.757E+01[1.485E+02[1 826E+02|2.239E+02| 1.124E+02
Pu-242 |1.984E+00}1.678E+01]5.061E+01[1.030E+02|1.665E+02| 4.127E+01
Am-241 |3.428E-01[2.352E+00(5.420E-+00/8.029E+00[9.768E+00| 3.811E+00
Am—242¢ | 5.025E-04[3.778E-0319.881E-03]1.684E-0212.307E—02| 7.419E-03
Am—242m| 3.047E-03[2.756E-026.878E~021.038E-01[1.262E-01| 4.899E—02
Am—243 | 7.626E-02]1.425E+0016.785E+00}1.853E+01|3.530E+01| 6.371E+00
Cm—242 |3.034E-02[3.852E-01/1.291E+00[2.555E+00/3.847E+00| 1.005E+00
Cm—243 | 1.342E-04[3.698E-03]1.967E-02[5.334E-020.698E—-02| 1.791E-02
Cm—244 |4.241E-03[1.756E-01]1.401E+00{5.700E+00[1.372E+01| 1.817E+00
Cm—245 |4642E-05]3.666E-03/4.145E-022.077E-01 [5.480E-01] 6.511E—02

#3.5—~6 SRACHRHEORR(ISUIFDELENER. SRS E.

_ B PABERE 4 5GWd/t)
(BRHESEIGAHTY Hiu.g)
BE 1V ATR 2T AIN3HAIN|ATF LD N5 A5 )L [BRIE R ER]
U-235  [4.739E+03[3.258E+03[2.101E+03[1 245E+032.388E+03| 2.995E+03
U-236  |3.211E+02[5.607E+02{7.319E+02(8.402E+02[6.895E+02| 5.949E+02
U-238  |1.664E+05[1.653E+05]1.642E+05(1.628E+051.645E+05| 1.650E+05
Np-237 |9.634E+00[2.836E+015.169E+01[7.600E+01]4.591E+01] 3.622E+01
Pu-238 | 7.180E-01[4.718E+00(1.410F+01[2.915E+01[1.177E+01] 8.685E+00
Pu-239 |5.107E+02[7.157E+02[7.808E+02[7 812E+02[7.647E+02| 7.026E+02
Pu-240 |8.168E+01]2.135E+023.438E+02/4.536E+02[3.115E+02] 2.511E+02
Pu-241 |[1.947E+01[6.876E+01[i.166E+02[1.513E+02[1.047E+02| 8.236E+01
Pu-242 | 1.984E+00[i.678E+01[5.061E+01[1.030E+02[4.223E+01| 3.101E+01
Am-241 |5.668E+00[2.116E+01[3.730E+014.940E+01[3.331E+01| 2.602E+01
Am~-242m | 3.047E-03]2.756E-026.878E-02[1.038E—01]1.262E-01] 4.899E-02
Am~-243 |7.626E-02|1.425E+006.785E+00]1.853E+01[5.457E+00] 3.907E+00
Cm-242 |1.295E-05[1.633E-04[5.462E-0411.080E-03|4.513E-04| 3.282E-04
Cm—243 |1.188E-04/3.274F-03[1.742E~024.723E-02[1.392E-02] 9.919E-03
Cm-244 |3.503E-031.450E-01[1.157E+00|4.707E+00[9.065E-01] 6.398E—01
Cm-245 {4.642E-05]3.666E-034.145E-02[2.077E-01[3.209E-02[ 2.251E-02
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3. 5—7 SRACHEFEOER (IS5 FDEIENER., BHER.
B A BERE 6 OGWd/t)

(BHESHF1EHY

B g)

EZE

e 7B 1%

29140

3GA47I

49 A7)

SHAII

FE 1 Vi B

U-235

5.900E+03

3.828E+03

2.240E-+03

1.134E+03

3.134E+02

3.404E+03

U-23§

4.581E+02

7.952E+02

1.023E+03

1.145E+03

1.206E+03

8.424E+02

U-237

4.989E-01

8.460E-01

1.161E+00

1.446E+00

1.693E+00

9.525E-01

u-238

1.642E+05

1.629E+05

1.613E+05

1.595E+05

1.575E+05

1.622E+05

Np-237

1.518E+01

4.537E+01

8.166E+01

1.168E+02

1.484E+02

6.020E+01

Np-238

6.749E+00

7.856E+H00

9.263E+00

1.094E+01

1.265E+01

8.483E+00

Pu-238

1.363E+00

B.852E+00

2.604E+01

5.227E+01

8.154E+01

1.860E+01

Pu-239

6.010E+02

8.125E+02

8.486E+02

8.130E+02

7.643E+02

7.771E+02

Pu-240

1.042E+02

2.658E+02

4.179E+02

0.334E+02

6.209E-+02

3.161E+02

Pu—241

3.677E+01

1.194E+02

1.898E+02

2.315E+02

2.566E+02

1.396E+02

Pu—-242

3.333E-+00

2.672E+01

7.828E+01

1.562E+02

2,46 7TE+02

5.583E+H01

Am—241

7.045E~01

4.315E+00

8.870E+00

1.148E+01

1.246E+01

6.000E+00

Am-242g

B8.749E-04

6.090E-03

1.481E-02

2.342E-02

2.989E-02

1.015E-02

Am—242m

6.972E-03

5.492E-02

1.192E-01

1.536E-01

1.637E-01

1.913E-02

Am-243

1.656E-01

2.928E+00

1.321E+01

3.435E+01

6.210E+01

9.888E+00

Cm—242

6.701E-02

7.390E-01

2.218E+00

3.943E+00

5.455E+00

1.501E+00

Cm—243

3.681E-04

8.960E-03

4.246E-02

1.020E-01

1.677E-01

3.017E-02

Cm—244

1.160E—-02

4.665E-01

3.594E+00

1.419E+01

3.198E+01

3.296E+00

Cm—245

1.592E-04

1.232E-02

1.319E-01

6.214E-01

1.490E+00

1.343E-01

R3.5—8 SRACHABEFEOIER (VIUFDEILLER. HHMESE,
B H R BEEE 60GWd/t)

(LS 1 EH Y

Bfig)

=E

154

29400

3IY1o1L

49471

SHATIL

B2 AL A0 i

U-235

9.900E-+03

3.828E+03

2.240E+03

1.134E+03

2.634E+03

3.510E+03

U-236

4.591E+02

7.952E+02

1.023E+03

1.145E+03

9.664E+02

8.314E+02

U-238

1.642E+05

1.629E+05

1.613E+05

1.535E+05

1.617E+05

1.624E+05

Np-237

1.568E+01

4.621E+01

8.282E+01

1.183E+02

7.375E+01

5.766E+01

Pu-238

1.428E+00

9.578E+00

2.822E+01

5.615E+01

2.360E+01

1.717E+01

Pu-239

6.077E+02

8.203E+02

8.579E+02

8.239E+02

8.486E+02

7.888E+02

Pu—-240

1.042E+02

2.659E+02

4.185E+02

5.358E+02

3.807E+02

3.054E-+02

Pu-241

2.888E+01

9.375E+01

1.491E+02

1.818E+02

1.354E+02

1.066E+02

Pu-242

3.333E-+00

2.672E+01

7.828E+01

1.562E+02

6.551E+01

4.752E+01

Am-241

B8.602E+00

2.995E+01

4.964E+01

6.119E+01

4.476E+01

3.493E+01

Am=242m

6.972E-03

5.492E-02

1.192E-01

1.538E-01

1.637E-01

7.913E-02

Am—243

1.656E-01

2.928E+00

1.321E+01

3.435E+01

1.066E+0

71.528E+00]

Cm—242

2.850E-05

3.128E-04

9.376E-04

1.665E-03

7.828E-04

5.646E-04

Cm—243

3.260E-04

7.934E-03

3.760E-02

9.034E-02

3.0256E-02

2.129E-02

Cm—244

9.579E-03

3.853E-01

2.968E+00

1.172E+01

2.328E+00

1.617E+00

Cm—245

1.592E~-04

1.232E-02

1.319E-01

6.214F-01

1.023E-01

7.059E—-02

3-13




JNC TJ9440 2000-007

#&3. 56—9 SRACHABEOHERE (MOXIFILBEIE LB, ERHEE,
B BABEEE 4 5GWd/t)

(RHESER1EH-Y

EAE]

[ona el |2

2 A1

312

LI

591 2i

BRI E R

U-235

1.784E+03

1.503E+03

1.247E+03

1.015E+03

8.015E+02

1.392E+03

U-238

6.315E+01

1.181E+02

1.652E+02

2.047E+02

2.390E+02

1.371E+02

U-237

1.825E-01

2.442E-01

2.978E-01

3.451E-01

3.886E—-01

2.666E-01

U-238

1.579E+05

1.570E+05

1.560E+05

1.550E+05

1.539E+05

1.565E+05

Np—237

5.653E+00

1.316E+01

2.162E+01

3.044E+01

3.923E4+01

1.747E+01

Np-239

6.814E+00

7.232E+00

7.663E+00

8.107E+00

B.559E+00

7.444E+00

Pu—-23§

2.220E+02

2.219E+02

2.273E+02

2.358E+02

2.453E+02

2.263E+02

Pu-239

- [4.584E+03

3.811E+03

3.172E+03

2.652E+03

2.205E+03

3.563E+03

Pu-240

3.490E+03

3.411E+03

3.268E+03

3.076E+03

2.859E+03

3.318E+03

Pu-241

1.162E+03

1.217E+03

1.222E+03

1.189E+03

1.134E+03

1.200E+03

Pu-242

9.386E+02

9.890E+02

1.058E+03

1.136E+03

1.219E+03

1.027E+03

Am-241

1.312E+02

1.507E+02

1.624E+02

1.655E+02

1.628E+02

1.526E+02

Am—242¢

7.925E-02

9.967E-02

1.179E-01

1.319E-01

1.422E-01

1.069E-01

Am—242m

1.792E+00

2.477E+00

2.779E+00

2.843E+00

2.775E+00

2.483E+00

Am—243

6.425E+01

1.215E+02

1.733E+02

2.202E+02

2.643E+02

1.440E+02

Cm—242

1.167E+01

1.710E+01

2.118E+01

2.444E+01

2.704E+01

1.855E+01

Cm-243

1.226E-01

3.420E-01

5.780E-01

8.048E-01

1.015E+00

4.555E-01

Cm-244

7.187E+00

2.670E+01

5.636E+01

9.466E+01

1.384E+02

4.505E+01

Cm—245

1.640E-01

1.120E+00

3.208E+00

6.400E+00

1.023E+01

2.611E+00

Efi:g)

#=3.5—10 SRACHABIHEO#KR (MOXIFDEILMER. AHEAAMSE)
EYH A BEE45GWd/t)

BHEEHIAH-Y  Hfy.g

%

1AL

29-42)L

3SHAJIL

aHAON

594U

e L B |

U-235

1.784E+03

1.503E+03

1.247E+03

1.015E+03

1.310E+03

1.434E+03

U-236

6.315E+01

1.181E+02

1.652E+02

2.047E+02

1.535E+02

1.300E+02

U-238

1.579E+05

1.5670E+05

1.560E+05

1.550E+05

1.563E+05

1.567E+05

Np—237

9.835E+00

1.340E+01

2.191E+01

3.078E+01

1.981E+01

1.610E+01

Pu—238

2.335E+02

2.387E+02

2.481E+02

2.598E+02

2.458E+02

2.424E+02

Pu-239

4.591E+03

3.818E+03

3.180E+03

2.660E+03

3.338E+03

3.663E+03

Pu—240

3.491E+03

3.415E+03

3.277E+03

3.093E+03

3.312E+03

3.361E+03

Pu—-241

9.125E+02

9.953E+02

9.586E+02

9.335E+02

9.586E+02

8.477E+02

Pu-242

9.356E+02

8.890E+02

1.058E+03

1.136E+03

1.041E+03

1.012E+03

Am—-241

3.808E+02

4.120E+02

4.249E+02

4.208E+02

4.217E+02

4 115E+02

Am—242m

1.792E+00

2.477E+00

2.779E+00

2.843E+00

2.775E+00

2.483E+00

Am—243

6.425E+01

1.215E+02

1.733E+02

2.202E+02

1.605E+02

1.354E+02

Cm—~242

4.933E-03

7.221E-03

8.044E-03

1.032E-02

8.517E-03

7.594E-03

Cm-243

1.086E-01

3.028E-01

5.118E-01

7.127E-01

4.600E-01

3.671E-01

Cm—244

5.936E+00

2.205E+01

4.655E+01

7.817E+01

4.048E+01

3.111E+01

Cm—-245

1.640E-01

1.120E+00

3.208E+00

5.400E+00

2.691E+00

1.988E+00
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1AL

2917

3TAIIL

447N
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U-235

1.723E+03

1.402E+03

1.115E+03

8.630E+02

6.326E+02

1.306E+03

U-236

7.649E+01

1.404E+02

1.927E+02

2.339E+02

2.686E+02

1.560E+02

u-237

1.884FE-01

2.571E-01

3. 147E-01

3.647E-01

4.105E-01

2.755E-01

U-238

1.543E+05

1.531E+05

1.518E+05

1.504E+05

1.489E+05

1.526E+05

Np-237

8.016E+00

1.861E+01

3.025E+01

4. 190E+01

5.317E+01

2.322E+01

Np—239

6.401E+Q0

6.862E+00

7.343E+00

7.846E+00

8.358E+00

7.050E+00

Pu-238

2.927E+02

2.991E+02

3.150E+02

3.350E+02

3.902E+02

3.077E+02

Pu-239

5.839E+03

4.694E+03

3.764E+03

3.028E+03

2.396E+03

4 418E+03

Pu-240

4. 540E+03

4.382E+03

4.122E+03

3.786E+03

3.416E+03

4.251E+03

Pu—241

1.512E+03

1.562E+03

1.540E+03

1.461E+03

1.357E+03

1.530E+03

Pu-242

1.224E+03

1.286E+03

1.392E+03

1.501E+03

1.613E+03

1.339E+03

Am—241

1.908E+02

2. 276E+02

2.456E+02

2.449E+02

2.340E+02

2.277E+02

Am-242g

9.667E-02

1.285E-01

1.592E-01

1.733E-01

1.853E-01

1.363E-01

Am—-242m

2.815E-+00

3.993E+00

4 A68E+00

4.446E+00

4.192E+00

3.947E+00

Am-243

9.658E+01

1.796E+02

2.517E+02

3.157E+02

3.755E+02

2.032E+02

Cm—242

1.551E+01

2.276E+01

2.857E+H01

3.285E+01

3.602E+01

2.441E+01

Cm—243

2.090E-01

5.583E-01

9.271E-01

1.268E+00

1.574E+00

6.975E-01

Cm—244

1.325E+01

4.793E+01

9.807E+01

1.636E+02

2.353E+02

7.265E+01

Cm-245

3.887E-01

2.955E+00

7.016E+00

1.337E+01

2.049E+01

4.989E+00
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U-235

1.723E+03

1.402E+03

1.115E+03

B.630E+02

1.186E+03

1.332E+03

U-236

7.649E+01

1.404E+02

1.927E+02

2.339E+02

1.798E+02

1.519E+02

U-238

1.543E+05

1.531E+05

1.518E+05

1.504E+05

1.521E+06

1.527E+05

Np—237

8.205E+00

1.887E+01

3.056E+01

4.226E+01

2. 76 7E+01

2.231E+01

Pu-238

3.080E+02

3.215E+02

3.430E+02

3.673E+02

3.377E+02

3.293E+02

Pu-239

5.845E+03

4.701E+03

3.772E+03

3.036E+03

4.002E+03

4.498E+03

Pu-240

4.542E+03

4.390E+03

4.139E+03

3.814E+03

4.201E+03

4.298E+03

Pu-241

1.187E+03

1.226E+03

1.209E+03

1.147E+03

1.213E+03

1.208E+03

Pu-242

1.224E+03

1.296E+03

1.392E+03

1.501E+03

1.368E+03

1.328E+03

Am—-241

5.154E+02

5.630E+02

5. 76 3E+02

5.587E+02

5.730E+02

5.584E+02

Am—-242m

2.815E+00

3.293E+00

4. 468E+00

4.446E+00

4.192E+00

3.947E+Q0

Am-243

8.658E+01

1.796E+02

2.517E+02

3.157E+02

2.339E+02

1.967E+02

Cm-242

6.952E-03

9.612E-03

1.206E-02

1.387E-02

1.145E-02

1.013E-02

Cm-243

1.851E-01

4.944E-01

8.210E-01

1.123E+00

7.401E-01

5.877E-01

Cm-244

1.094E+01

3.958E+01

8.182E+01

1.351E+02

7.136E+01

5.436E+01

Cm~245

3.887E-01

2.555E+00

7.016E+00

1.337E+01

5.911E+00

4.320E+00
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#3. 5—13 ABWR-7IVEMABT—% (BHEEE)
EH Bfr BITHRBEE R e PRIBERE MR
HH MWt 3926 o
Bashae % 34.5 —
=zl MW/t 25.9 —
WRBEEE~ MWd/t 38000 / 45000 50000 / 60000
PRBMFE A TR T+ i 4.63/5.49 5.81/7.05
EERHAR (EREIRED B 13 (2) 18 (2)
IS FEC - 3.70/4.39 3.49/4.23
Brflhags % 87 90
HEERRE
E&E t 151.7 151.7
A t 151.7 151.7
) ety N t 0 0
SEMETIN T L t 0 0
T KRR % 3.4 4.5
S ERTEAE
EeRE tly 27.6 21.5
5 thy 27.6 21.5
170 Nl N ty 0 0
DEET I T L thy 0 0
T RNEEE % 3.8 . 4.9
AR 2R
HEE thy 31.5 248
A thy 31.2 24.5
TN b= L, thy 0.279 0.247
DEET I b A ty 0.174 0.150
S B % 0.67 0.80
MA(Np,Am,Cm) tly 0.021 0.024
EEEH e
BESE tly 26.4 20.2
5 thy 26.1 19.9
178 Nty N thy 0.255 0.225
BERETIN =L ty 0.154 0.129
TS RNEE % 0.62 0.61
MA(Np,Am,Cm) tly 0.022 0.026
BE I 8 B R )
HEE t 147.7 148.4
5 t 146.7 145.2
| 7 Ny N t 0.983 1.14
FEETIN N A t 0.703 0.799
o BTRE % 1.7 2.0
MA(Np,Am,Cm) t 0.054 0.078

w®

hk

MERHFD | FEEO
B@=E= (8760[h]— FETFI/FEFILERM]) /8760[h] X 100[%]
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#3. b—14  ABWR-MOX .Mk F—4 (HBDEE)
HE BT BT AR PR BEE L
| B A MW+t 3926 —
hahEs % 34.5 —
beH Ar* MW/ 25.9/26.1 -
i MWdsit 38000 / 45000 50000 / 60000
PREHF N TE ke T £F 461/5.44 5.79/6.99
BEHE CERERD A 13 (2) 18 (2)
Ny FE* - 3.69/4.35 3.48/4.19
BRigE~> % 87 90
AETIHREL
ELRE t 151.0 151.1
A t 146.7 145.5
SV Nty NN t 4.3 5.6
DEHETIN =T L t 2.5 3.3
75 ISR % 2.4 3.0
S S it
EEE tly 27.6 21.5
75 thy 25.8 19.7
21 =ty FN tly 1.8 1.8
DEETI =LA thy 1.1 1.1
5 B % 1.3 1.3
FHARL H AR
BEEE thy 31.5 24.8
e tiy 30.6 23.9
170 Sy N tiy 0.829 0.807
DEETINEZTA tly 0.408 0.385
5 BEE % 0.64 0.72
MA(Np,Am,Cm) thy 0.057 0.065
SEfnE R
EEE thy 26.4 20.2
i thy 25.0 18.9
) Nty NN thy 1.29 1.24
SEETNV DA tly 0.687 0.543
T IRTRE % 0.60 0.54
MANp,Am,Cm) tly 0.094 0.106
BE LB A R R :
BESE thy 146.3 145.1
i thy 137.8 134.3
A% =iy FN tly 8.14 10.33
DEETIIN BT L thy 4.15 5.19
T IREE % 0.9 0.9
MA(Np,Am,Cm) tly 0.341 0.495

*

*%

PIERFL 1 FHEIFRL
Bz = (8760[h) —~ BT FFEIERRR]) /8760[h] X 100[%]
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Table 1 BWR High Performnace Core Concept (R EHRC)
Itemns Unit LMC
Reference Usc.1 usc-It MOX Ref. HMC LSLC HLC
Fuel assembly : -
Core configuration
1 Axial Blanket i -
2 Eariched Uranium Fuel
3 MOX Fuel
1| Thermal power (electric) MW 3926(1350)
2|Reactor pressure kplem?2 3.1
3)Rated core flow kp/hr | 52,000,000
4{RPV inner diameter m 7.1 79 7.1 19 7.1
_51Effe,cl'.ive core diameter m 5.2 5.7 5.2 5.7 5.2
6}Core active height m 371 | 381 371 3.81 2.1 2
7|Fuel sssembly - square hexagonal
81Fuel rod alipnment - square trianple triangle
HNo.of fuel assembly - 872 1076 872 1076 432 649
10|No.of control rod assembly] - - 205 261 205 261 205 211
1E}Fuel inventry L 150 ] 154 150 150 177 150 150
12{H/HM - 49 5.4 1.5 1.2
13|Cycle [ength EFFM 15
14]Enriched region U enrich % 4 4 3.8 natugal U
15]Core Ave. U enrichment % 4 3.6 3.4 natural 7
16]MOX repfon Puf entich. % none 4.3 2.8 8 8.2
17]Core ave, Puf enrichment % none 4.3 2.7 1.1 7.9
18]Max. discharge exposure | GWd/t 35
19] Ave. discharge exposure | GWalt 45
20{Cyele exposare GWadi 119 11.6 9.4 119 10.1 11.8 119
21 Mo.of fuel batch - 3.8 3.9 4.8 3.8 4.5 3.8 3.8
23)Speerial shift - flow control
23|Flow window Sorated 110-113 80-111 | 80-13¢ 100-111 80-130 | " 100-111
24} Axial power shift - none [ with low none -with Aow
25]Fuel loading - LLLP | VILLP LLLP VLLLP LLLP
26] Axiaf blanket - none upper 30cm none upper 30cm | upper 9cm upper 8cm
lower 15cm lower 15cm
27|EQOC coastdown Forated none 80 none 80 none
| 281 Power density kWil 50.6 49.3 40 50.6 40 90 93
28| Uranimm savings % base 9.5 16.3 - 87.3 - -
30JPuf inventry savings % - - - base 36.9 - -
313FCR increage - - - - base - 0.35 0.39

HMC concepts, both for BWR and PWR, ars expected to
save about 30 % in fissile plutonium amount, This result
indicates that the uranium savings' techniques are also effective
to save fissile plutonium.

2.3 Low moderation core concept (LMC)

Low moderation core concept is developed to provide a high
fissile conversion ratio (FCR) and consequent reduction in the
consumption of fissile plutonium. Small H/HM is the most
essential factor to increase the FCR. |

For BWR, we have déveloped two LMC concepts, one is
the LSLC (Large square lattice core), which uses triantgular
tight lattice, the large fuel assemblies, and the wide-blade
cruciform control rods with water displacer follower. The other
is the HL.C (Hexagonal lattice core), which uses triangular tight
lattice, the hexagonal fuel assemblies, and the cluster control
rods with water displacer follower as a device for decreasing
the H/HM. The H/HM is 1.5 and 1.2 respectively. The FCR
for LSLC is 0.83, while 0.87 for HLC.

For PWR, H/HM is set to 3.0, considering the quality of
residual fissile plutonium in the discharged fuel, safety (i.e.,
negative temperature coefficient), and the integrity of tight
lattice fuel assembly. Axial blankets and VLLLP are chosen to
save uranium and plutonium as is in the USC concepis. The
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PCR becomes about 0.74, which is

about 0.2 higher than that
of the MOX reference cores.

3. URANIUM SAVINGS STUDY

Procedures of uranium savings study are as follows: .

First, we set a time schedule for the first installation of
LWR-MOX core, ALWR core, high performance core and
FBR core. Also, annual growth of future nuclear power plant
capacity is assumed to determine the annual capacity
requirement of each core. Since plutonium supply depends
much on reprocessing capacity, future reprocessing capacity
and annual plutonium supply program are also assumed.

On the basis of the annual uranium and plutonium
consumption data of the cach core, which are obtained in the
study of the previous section, optimum annual capacity of each
core is determined through plutonium supply and demand
balance with the condition of minimum plutonium stock and
minimum uranium consumption. Such analysis is repeated year
by year until 2030 to determine the annnal growth of each core.
Based on such results, annual and cumulative uranium demand
is evalvated for each analysis cases and the difference in
uranivm demand between each analysis cases gives uranium





