JNC TJ9440 99-014

T b = AFIHEEN I 2 F ERE (3)

(EET A 7 VRARBE ZOEBRES)

19994 3 B

Fr A e B RN 2t



AEHOSME 2 E—WERE - BB - ERT2H4E, TRCBEWADEFEn,

T319-1194  FTBRIBIFEREBH IR 4 Fib 49
BIREY 4 7 VRS
TR  BiH I ER
Inquiries about copyright and reproduction should be addressed to :
Technical Cooperation Section.
Technology Management Division.
Japan Nuclear Cycle Development Institute
4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki 319-1194, Japan

© BRE A 7 VEIRYE#E  (Japan Nuclear Cycle Development Institute)
1999




INC TT9440 99-014
199943 B

T =y AFIHERICEE T A AERE (3)
(BT A4 7 VERERE RORBHSE)
B T REA O E%Xs
AR B

Z F

BAKES AT — T VOREDOEM 2 MFEICIEE L, FBREASIEOBRITEEMEIZE
oL Tw < BT, T —<VICET A MOXBREL SRS E * HE L7 MOX
PREL R AR E oW T, BiE3, 4 5B T A REFEMEEDOFRE EITHK:
I L7, MOXBRELSIELEREEIIZ DWW T, APWR, ABWRICET AMEEELE
TOBHRTEICER LA, ThoOREZR2EIL, EEHE 3, 45 THE LTS
APWRE USAPWR 7 V4 — < )V IZE L TSRAC,ORIGENE O/ I — F& W TR
MF—F EFML, TNE, FERFTERIFR Y ) MK SN EFETH
bHo FLWMBIEITRHROBY TH 5,

(1) BB 7’5 v " OFSEMETRREHZRT I ¥ P OEFLERMETEOWEIC
DWTEHRNASECMENTERFTE AT - BH L,

(2) APWRD W 7 VIRLIEFICEMOXEMFLD 2 7 —A IO WTHE T — % 25
fli LB A 2N F I RFERT -5 LTE T,

ABEET, FREEMEARHASHIRET 1 7 VERBEOZKIZL VE

ML EBRBICETLLNTH S,

T EF | 10C5070 :

T A OVHEEREIE M EREREE  RIETH LY ¥ — AT AEWEREL
EEFET A 7 VIEHTGr

* FEVFERA R AR AT

** TEBTDTEHRNEH BEFFLEEmE



INC TI9440 99-014
March, 1999

Investigation of Utilizing Plutonium as Mixed Oxide Fuel (3)

Hitoshi Yokobori™, Hiroo Osada”
Katsuo Suzuki

Abstract

Planning of the plutonium utilization in a thermal reactor have been investigated to evaluate the
scenario for FBR development. Plans for the partial loading of MOX fuel in the Takaham-3,4 plant
are studied. Information of the full MOX utilizing plans in an advanced light water reactor is
summarized based on the documents distributed at the related technical committee. Nuclear
compositions of the spent MOX fuel have been evaluated using SRAC and ORIGEN-2 code.

Results of the study are as follows:

(1)Surveying the status of MOX fuel utilization
Based on the public documents, the status and plans for utilizing both the partial loading and
the full loading of MOX fuel in the LWR core have been summarized.

(2)Evaluation of spent MOX fuel compositions
Nuclear compositions of the spent MOX fuel have been evaluated and summarized for both
the APWR uranium core and APWR plutonium core.

This work was performed by Advanced Reactor Technology Co.,Ltd. under contract with Japan
Nuclear Fuel Cycle Development Institute.
Contract Number ; 10C5070
INC Liaison; JNC O-arai Engineering Center Fast Reactor Cycle Analysis Group.
*1 Engineering Department, Advanced Reactor Technology Co.,Ltd.
*2 Core Engineering Department, Nuclear Energy Systems Engineering Center,Mitsubishi
Heavy Industries,Ltd.
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#&3.2-1 APWREHZ M

5B ==L v #E
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E5EEREH £ 257
TR NEE W/cm 176
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:3.4-1 MRIBIIEIC L A RS EWTER O (7T VIREHREREE4.6%)

PRI BRI Fig
AMZ241 1.080E+00 1.030E+00 1.055E+00
AMZ243 4.591E-01 4.555E-01 4.573E-01
CM242 1.373E+00 | 1.374E+Q0 1.374E+00
CM243 7.440E+01 7.332E+01 7.386E+01
CM244 8.339E-01 8.350E-01 8.345E-01
CM245 9.705E+01 9.802E+01 9.754E+01
NP237 5.543E£-01 5.530E-01 5.536E-01
PU238 2.326E+00 2.353E+00 |, "2.340E+Q0
PU23% 9.468E+01 8.781E+01 9.124E+01
PU240 5.954E-01 5.888E-01 5.921E-01
PUZ241 9.579E+01 9.228E+01 9.404E+01
PU242 4,375E-01 4.431E-01 4.403E-01
U235 3.654E+01 3.643E+01 3.648E+01
Uz38 1.036E-01 1.057E-01 1.047E-01

BREESAR | & B PHETFHENER O (77 Y RERHERE4.6%)

(UO, 1r%l BIEEE 4.6%)

#+#3.4-2
PR FRE R i

AM241 9.831E+01 9.129E+01 9.480E+01
AM243 5.078E+01 4.870E+01 4.974E+01
CM242 3.909€+00 3.966E+00 3.938E+00
CM243 1.135E+01 1.129E+01 1.132E+01
CM244 1.735E+01 1.718E+01 1.726E+01
CM245 1.514E+01 1.542E+01 1.528E+01
NP237 3.158E+01 3.088E+01 3.123E+01
PU238 2.605E+01 2.641E+01 2.623E+01
PU239 5.402E+01 4.921E+01 5.162E+01
PUZ240 1.868E+02 1.135E+02 1.502E+02
PU241 3.349E+01 3.195E+01 3.272E+01
PUZ242 2.933E+01 2.778E+01 2.856E+01
U235 8.225E+00 8.263E+00 8.244E+00
U238 8.830E-01 8.918E-01 8.874E-01
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®3.4-3 BREERIRIC & 2B RETEROZL (MOXHPUE1LE2.0%)

U238

TR HABERES Fi5

AMZ241 9.845E-01 1.022E+00 1.003E+00
AMZ243 4.612E-01 4.536E-01 4.574E-01
CM242 1.376E+00 1.399E+00 1.388E+00
CM243 7.202E+01 7.547E+01 7.374E+01
CM244 8.458E-01 ‘8.385E-01 8.421E-01
£M245 9.641E+01 1.075E+02 1.020E+02
NPZ37 5.597E-01 5.5923E-01 5.560E-01
PUZ238 2.350E+00 2.437E+00 2.394E+00
PU239 7.917E+01 9.033E+01 8,475E+01
PU240 5.879€-01 5.806E-01 5.842E-01
PUZ241 8.703E+01 9.793E+01 9.248E+01
PUZ242 4.480E-01 4.418E-01 ~ 4.449E-01
U235 3.545E+01 3.957E+01 3.751E+01

1.082E-01 1.067E-01 1.075E-01

T3.4-4 PREERIRIC L 2 PEFRENER O (MOXBEPUE{LE2.0%)

(MOX#2EL : PUBE{LE 2.0%)

RAIEEN A il Y| Fig
AMZ241 8.254E+01 9.031E+01 8.642E+01
AM243 4.742E+01 4.463E+01 4.603E+01
CM242 4.003E+00 4.079E+00 4.041E+00
CM243 1.1712E+01 1.187E+01 1.149E+01
CM244 1.744E+01 1.614E+01 1.679E+01
CM245 1.525E+01 1.709E+01 1.617E+01
NP237 3.044E+01 3.116E+01 3.080E+01
PU238 2.593E+01 2.916E+01 2.754E+01
PU239 4.358E+01 4.976E+01 4.667E+01
PU240 7.386E+01 7.503E+01 7.444E+01
PUZ241 2.8977E+01 3.363E+01 3.170E+01
PUZ42 2.286E+01 1.937E+01 2.111E+01
U235 8.218E+00 8.885E+00 8.552E+00
U238 8.897E-01 9.032E-01 8.964E-01

(MOX#R%} : PUSLE

2.0%)



H34-5 BUBEIREC L A BSRIEROEL (MOXEREIPuEALES.9%)

YA IR TR R A i

AM241 8.269E-01 8.419E-01 8.344E-01
AMZ243 4.924E-01 4.856E-01 4.890E-01
cM242 1.292E+00 1.303E+00 1.298E+00
CM243 4.866E+01 5.030E+01 4.948E+01
CM244 8.709E-01 8.657E-01 8.683E-01
CM245 4.592E+01 5.114E+01 4.853E+01
NP237 __6.094E-01 6.037E-01 6.065E-01
PUZ238 1.996E+00 2.037E+00 2.017E+00
PUZ239 3.400E+01 4.016E+01 3.708E+01
PU240 6.333E-01 6.278E-01 6.306E-01
PU241 4.004E+01 4.551E+01 4.277E+01
PU242 4.893E-01 4.845E-01 4,863E-01
Uz3s 1.747E+01 1.950E+-01 1.848E+01
= U238 1.187E-01 1.173E-01 1.180E-01

E346 BREEIEIC L 2 PHETREREROE (MOXMEPUEILESI%)

(MOX#2%} : PUBHEEE  5.9%)

tRiER A

R EH

AMZ241 4.673E+01 5.054E+01 4.863E+01
AM243 4.098E+01 3.794E+01 3.946E+01
CM242 3.518E+00 3.581E+00 3.549E+00
CM243 6.945E+00 7.302E+00 7.123E+00
CM244 1.534E+01 1.488E+01 1.511E+01
CM245 7.054E+00 7.907E+00 7.481E+00
NP237 2.293E+01 2.339E+01 2.316E+01
PUZ238 1.186E+01 1.341E+0Q1 1.264E+01
PU239 1.888E+01 2.241E+01 2.064E+01
PUZ240 3.746E+01 3.862E401 3.804E+01
PUZ241 1.339E+01 1.537E+01 1.438E+01
PU242 1.730E+01 1.584E+01 1.657E+01
U235 5.137E+00 5.478E+00 5.307E+00
U238 8.289E-01 8.397E-01 8.343E-01

3-11

(MOX## : PUB(LE

5.9%)



R34-7 3T A7 VERECRIME (EVvE) ORE (75 BREHBHEELI%)

(1.9%RMm  UO212#)

ORIGEN(BfE# : UO2RS 1 75 1))

3-12

SRACY5
%IE BFE g B8 SRAC95/0RIGEN
U235 3.9162E+00 U235 6.8690E+00 0.57
U236 1.0190E+01 U236 1.0930E+01 0.93
U237 3.4066E-02 U237 3.6310E-02 0.94
U238 3.9390E+03 U238 3.9200E+03 1.00
Np237 1.7408E+00 NP237 2.1570E+00 0.81
PuU238 9.5699E-01 PU238 1.2560E+00 0.76
Pu239 1.9202E+01 PU239 2.4200E+01 0.79
Pu240 1.1748E+01 PUZ40 1.1570E+01 1.02
Pu241 6.5793E+00 PU241 8.4390E+00 0.78
Pu242 5.8014E+00 PU242 5.6340E+00 1.03
Am241 1.6280E-01 AM241 2.5340E-0] 0.64
Am243 1.5725E+00 AM243 1.8980E+00 0.83
Cm242 1.0248E-0T CM242 1.3930E-01 0.74
Cm243 3.1076E-03 CM243 7.1670E-03 0.43
Cm244 8.8199E-01 CM244 1.1830E+00 0.75
Cm245 6.0022E-02 CM245 6.7550E-02 0.89



=348 34 7 VEKESEEER (EVE) OB (VT v BRE R E4.6%)
(4.6% M UQZ#HE)

SRACIS ORIGEN(MFETE : UOZASA 73 )
“E FFE AL EFE SRACI5/0RIGEN
U235 4,5923E+01 Uz235 4.1990E+01 1.09
U236 2.3891E+01 U236 2.5280E+01 0.85
U237 5.3314E-02 U237 5.4180E-02 0.98
U238 3.8814E+03 U238 3.8850E+03 1.00
Np237 2.6320E+00 NP237 2.9180E+00 0.90
Pu238 1.0032E+00 PU238 1.0070E+00 1.00
Pu239 2.5088E+01 PU239 2.3660E+01 1.06
Puz40 9.7743E+Q0 PU240 1.0390E+01 0.94
Pu24al 7.2503E+00 PU241 6.7190E+00 1.08
Pu242 2.8117E+00 PU242 2.6680E+00 1.05
AmZ41 2.3356E-01 AM241 2.1810E-01 1.07
Am243 5.9926E-01 AMZ43 5.6900E-01 1.05
Cm242 8.0229E-02 CM242 7.5510E-02 1.06
Cmz243 1.8953E-03 CM243 2.6100E-03 0.73
Cmz44 2.1299E-01 CM244 1.9460E-01 1.08
Cm245 1.4544E-02 CM245 8.4670E-03 1.72
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%3.4-9 34 A4 7 VERBEREIAE (EVE) OB (MOXEAEPUE{LE2.0%)
(MOX#E PuZ (LB 2.0%)
SRACSS ORIGEN(®TE ¥ : MOXEI S 4 /5 Y) ORIGEN(BIRTH : HESA TS U)
B BT gt BEF#  ISRACY5/ORIGEN sl i d SRAC95/0RIGEN
U23s 1.0517E+00 u23s 1.5760E+00 0.67 uz23s 1.0000E+00 1.05
U236 1.0703E+00 U236 1.1410E+00 0.94 uz23e 1.0920E+00 0.98
u237 9.9569E-03 U237 1.3040E-02 0.76 U237 1.1220E-02 0.89
U238 3.9277E+03 U238 3.8980E+03 1.01 238 3.9220E+03 1.00
Np237 5.9534E-01 NP237 9.2050E-01 0.65 NP237 6.6110E-01 0.90
Pu238 5.1518E+00 pU238 2.0430E+00 2.52 PLU238 1.5050E+Q0 3.42
Pu239 2.6770E+01 PL239 3.8940E+01 0.69 PU239 2.7100E+01 0.99
Pu240 1.8661E+01 PUZ40 2.7720E+01 0.67 PUZ240 1.7800E+01 1.05
Pu241 1.0698E+01 PU241 1.4560E+01 0.73 pUZ41 1.0720E+01 1.00
Py242 1.3791E+01 PU242 9.2100E+00 1.50 PUZ42 1.2500E+01 1,10
Am241 6.9229E-01 AM241 §.4660E-01 1.07 AMZ41 3.4290E-01 2.02
Am243 4.5109E+00 AMZ43 3.9330E+00 1.15 AM243 2.5300E+00 1.78
Cm242 6.9089E-01 CM242 3.1750E-01 2.18 CM242 2.4570E-01 2.81
Cm243 5.3588E-02 CM243 2.4810E-02 2.24 CM243 1.2880E-02 4.32
Cm244 3.9096E+00 CM244 3.5370E+00 1.11 CM244 4.7660E+00 0.82
Cm245 3.8589E-01 CM245 3.7270E-01 1.04 CM245 5.15608-01 0.75




£3.4-10 39 A 7 VERBEREHK () kB (MOXRBPuELES.I%)

(MOX{A¥ PuR{LE 5.9%)

ORIGEN(MFEH : HIESATSY)

SRALCSS ORIGEN(MFE X : MOXR S 75 Y)

Hig FEFE #id BFE SRACSS5/CRIGEN iz i SRAC95/0RIGEN
U235 3.3750E+00 U235 3.1440E+00 1.07 u23s 3.40E+00 0.99
uz23e 8.9305E-01 U236 9.4140E-01 0.95 y236 9.08E-01 0.98
uz237 8.5106E-03 U237 8.1240E-03 1.05 uz237 8.66E-03 0.98
U238 3.8109E+03 U238 3.8320E+03 .99 U238 3.81E+03 1.00
Np237 5.8297E-01 NP237 6.0690E-01 0.96 NP237 6.01E-01 0.97
Pu238 5.4037E+Q0 PU238 5.3910E+00 1.00 PU238 5.20E+Q0 1.04
PU239 6.5050E+01 PU239 4.8260E+01 1.35 PU239 6.66E+01 0.98
Pu240 4.8981E+01 PU240 4.8970E+01 1.00 PUZ240 4.80E+01 1.02
Pu241 3.1691E+01 PUZ241 2.B450E+01 1.11 PUZ241 3.24E+01 0.98
Puz42 2.1162E+01 PU242 1.9660E+01 1.08 PUZ242 2.09E+01 1.01
Am241 2.97435E+00 AMZ241 2.4520E+00 1.21 AM241 2.09E+00 1.42
Am243 5.8988E+00 AM243 7.2620E+00 0.81 AM243 3.52E+00 1.68
Cm242 8.4168E-01 CM242 8.6140E-01 0.98 CM242 6.84E-01 1.23
Cm243 4.1070E-02 CM243 5.4220E-02 0.76 CM243 3.71E-02 1.11
Cm244 3.7301E+00 CM244 4.1050E+Q0 0.21 CM244 5.58E+00 .67
Cm245 4.7483E-01 CM245 3.3560E-01 1.4 CM245 7.65€-01 0.62
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#£3.5-1  ORIGENZABEHEOEE(T)
(Bfi:g)
ug, MOX
iE 1.9%(410.98) | 4.6%(1232.78) pUERLE ] Py 2.0%(410.98) 1 5.9%{1232.78) M L
U235 8.0456E+03 9.8695E+03 8.9576E+03 1.0467E+03 7.9962E4+02 9.2316E+02
Uz3s 1.9207E+03 5.9672E+03 3.9440E+03 1.6197E+02 2.1433E4.02 1.8815E+02
U237 7.0878E+00 1.2843E+01 9.9654E4+-00 2.1131E+00 2.0519E+00 2.0825E+00
U238 9.6387E+05 9.2483E+05 9.4435E+05 9.6482E+05 9.0721E+05 9.3602E+05
NP237 1.9104E+02 8.9171E+02 4.4138E+02 6.1941E+0Q1 1.4239E4+02 1.0217E+02
U238 3.9016E+01 2.3972E402 1.3937E+02 3.3589E+02 1.2369E+03 7.8640E+02
PU239 5.1922E4+03 5.6560E+03 5.4241E+03 7.4082E+03 1.5923E+04 1.1666E+04
PU240 1.5452E+03 2.4942E+03 2.0197E+03 5.0843E+03 1.1532E+04 8.3082E+03
PU241 1.1363E+03 1.6197E+03 1.3780E+03 2.8565E+03 7.8078E+03 5.3322E+03
PUZ42 2.3163E+02 6.4581E+0Q2 4.3872E+02 1.9050E+03 5.0566E+03 3.4808E+03
AMZ241 1.7407E+01 5.2575E+01 3.4991E+01 1.5160E+02 5.0381E4+02 3.2771E+02
AM243 2.9969E+01 1.3830E402 8.4135E+01 2.6348E+02 8.5485E+02 5.5917E+02
CM242 4.2627E4+00 1.8278E+01 1.1270E+01 9.0893E+01 1,6562E+02 1.2826E+02
CM243 7.3453E-02 6.3439E-01 3.5392E-01 2.5035E+00 9.0103E+0Q0 5.7569E+00
CM244 5.1229E+00 4.7495E+01 2.6309E+01 1.6452E+02 1.3621E+03 7.6331E+02
CM245 1.4635E-01 2.0750E+00 1.1107E+Q0 9.2684E+C0 1.8743E+02 9.8349E+01

* IR L ;0 1.9%(148 o 2 ) +4.6%(34 1 SO EFTIE
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#3.5-2 ORIGENBMETH OB R(2)
— B E R —
(B4r: g)
U0,(4.6%) MOX(5.99%)
min 1120 etz 3L Bk 120 210 3L o0 Bk RS
(410.98) {821.8H) {1232.78> {410.98) (821.88) 023&75)

u23s 2.9945E4+04 1.8138E+04 9.8695E+03 1.9317E+04 1.4733E403 1.1045E+03 7.9962E+02 1.1258E+03
11236 2.9364E+03 4.8696E+03 5.9672E+03 4.5911E+03 9.0288E+01 1.6344E+02 2.1433E+02 1.5602E+02
uz237 5.8882E+00 9.8586E+00 1.2843E+01 9.5299E+00 1,3986E+00 1.7862E+00 2.0519E+00 1.7456E+00
U238 9.4578E+05 9.3626E+05 9.2483E+05 9.3562E+05 9.3006E+05 9.1935E+05 9.0721E+05 9.1887E+0S
NP237 1.3346E+02 3.9232E4+02 6.9171E+02 4.0583E+02 4,7598E+01 9.6973E+01 1.42398+02 9.5654E+01
PU238 1.3300E+01 8.3723E+M 2.3972E+02 1.1225E+02 1.0362E+03 1.1524E+03 1.2369E+03 1.1418E+03
PUZ39 4.0639E+03 5.2616E+03 5.6560E+03 4,9938E+03 2.4455E+Q4 1.8949E+04 1.5923E+04 1.9776E+04
PUZ40 7.9963E+02 1.7911E+03 2.4942E+03 1.6950E+03 1.4122E+04 1.3109E+04 1.1532E+04 1,2921E+04
PI241 3.3725E+02 1.0522E+03 1.6197E+03 1.0031E+03 7.5667E+03 8.0368E+03 7.8078E+03 7.8038E+03
PUZ42 3.0354E+1 2.3956E+02 6.4581E+02 3.0924E+02 3.9649E+03 4.5338E+03 5.0566E+03 4,5184E+03
AM241 4,5801E+00 2.6926E+01 5.2575E+0Q1 2.8027E+01 7.5740E+02 5.0457E+02 5.0381E+02 6.2193E+02
AM243 1.86235+00 3.2278E+01 1.3830E402 5.7480E+01 4.2560E+02 6.8495E+02 8.5485E+02 6.5513E+02
CM242 5.4439E-01 6.3977E+Q0 1.8278E+01 8.4067E+Q0 1.6351E+02 1.7712E+02 1.6562E+02 1.6875E+02
CM243 4.8612E-03 1.3244E-01 6.3439E-01 2.5723E-01 3.2692E+00 7.0755E+00 9.0103E+00 6.4517E+00
CM244 1.4535E-01 6.1822E+00 4.7495E+01 1.7941E401 1.9881E+02 6.9948E+02 1.3621E+03 7.53486E+02
CcM245 2.3036E-03 1.8885E-01 2.0750E+C0 7.5538E-01 9.6925E+00 6.7345E+01 1.8743E+02 8.8156E+01

* @ BEEIARENE 1 ~ 3 ¥ ZN-ORHFSHE
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#3.5-3 APWR-MOXIF.LBEF—%

|\E Bfy APWR (MOX)
BN MW 1000
LR % 34.4
1EEE A MW/t 37.7
PRIEEE MWd/t 49000
BREFRGERRE |[F 4,09
BRI ES % 87
EIE= Ry s
BEEE t 77.1
v R % t 73.9
TILb=UA t 3.2
NEETINEZIA |t 2.2
TR % 0.2
BEeRE t/y 18.8
v B t/y 17.7
IO A t/y 1.1
SGEETIINEZIL |t/ y 0.7
7o RME % 0.2
AR R
BEEE t/y 18.3
v R t/y 17.7
TV A t/y 0.56
AT oA |ty 0.32
SRR % 0.10
MA (Np,Am,Cm) t/y 0.037
EaER A
BE&E t/y 18.0
R t/y 17.1
TN bZDA t/y 0.78
HEMETINVERZDA |t/ y 0.45
9T REE % 0.09
MA (Np,Am,Cm) |[t/y 0.061
Ri-HEER AR
HEE t 747
oz t 70.9
TR A t 3.6
DEMTIVRDA |t 2.1
0T iRRE % 0.12
MA (Np,Am,Cm) 3 0.18
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#*3.5-4 APWRY S UFLBET—4

HE H4r APWR (UOX)
BRA MW 1000
E % 34.4
Juofi Pl MW/t 37.7
PR MWd/t 49000
PREIFAFGERERE |F 4.09
BREF A= % 87
HEFEE
BEeE t 77.1
i t 77.1
T bEZDA t 0.0
DEETIEZTA ¢ 0.0
S RRE % 3.2
BEL&RE t/y 18.8
ke t/y 18.8
FILbZDA t/y 0.0
DEETIVZTA [ty 0.0
TS RBE % 4.6
WIHBER A
=R t/y 18.2
i t/y 18.0
T A t/y 0.18
DEETINEZOA [ty 0.13
DT VRERE % 0.94
MA (Np,Am,Cm) |t/y 0.011
BeE t/y 18.0
b t/y 17.7
T ZT A t/y 0.20
DEETIZDA |ty 0.14
Vo REE % 1.05
MA (Np,Am,Cm) t/y 0.018
BE B Y R
g t 74.6
A t 74.0
T b= A t 0.63
DEETIVRZTA |t 0.46
DS BRRE % 2.0
MA (Np,Am,Cm) t 0.040
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#2
#3
#4

#5

#6

#7

#8
#9

. BEXH

BRRERREEE (1997~1998)
B IrEekEmmges ABRWR7»MOX&%¢§E%(H%~D%)
JAERI-Data/Code96-015 SRACYS ; FEMEHE I — Fo 2574 ( 1996)
Croff,A.G. | "ORIGEN2-A Revised and Updated Version of the Qak Ridge Isotope
Generaton and Depletion Code”, ORNL-5621 (1980)
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(EE&EAE Y VFERI14E3820 H AR F I 5m)
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#10 EFH=2—-X1 % —No.128 (1999.2) [ RO BEF 5 EFABWR] (NUPEC)

#11
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216
1S3 T KWiHR 28 B B PWR o 4%
Feature of 1530 MW Advanced PWR

RFHBgxEm B O 3 —w E E 8 #@®
i & — B £ - &

WAZ PWR ORI, ¥ 3 AR EL(LHTO—8 TIEF 57 FroHEN. PWR BN 54 (dhimn, M, PR, AL,
BEEFARE) LZEAL, TIRFIAYAROTHIE L 5 EEAANRENO T CEBE N, B 6 F3AI—RAS
TLG, WARPWREZINESRETE-, ~hz TOEERE T - LU B ARRFBETEMEMAND &+ & i, 77
FIEEE EEY EHEEO—Bom bt AEREEs ko RECOELIMEEE-17F 0 FTaN, S8zt >HMA
NEBEMID, PWRESSHTERL-EBNRE F D, BENZLYE =EEZLEEL T3, AN PWR =, EXEEF
ARTFHIIEBRETFELTVIHES, ¢ FRoRAFTEZATSED, B BT e LTz, EREBI12F
kW THREAHE T EEXL T 3.

The developrnent of the Advanced PWR (APWR) was started from 1984 as a nuclear power source for future energy
demand in Japan by five Japanese PWR urilities (Hokkaido, Kansai, Shikoku, Kyushy, ] apan Atomic Power), Mitsubishi
Heavy Industries, Ltd. and Westinghouse Electric Company, This development plan has once finished in 1989, Afterwards,

APWR has been brushed up by the lots of operating experience and latest technology. APWR will be the larges: plant with
an electric power of about 1530 MW. The first APWR is planned to be built at Tsuruga No.3 and No.4 by Japan Atomic
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Design feature of APWR
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F?2 R PWR OERTHR

Basic specifications of APWR

W EH4 -7 LR PWR

BREAH 118.073 kW #1153 T kW
LB WLl A KW 45.1 F kW
M AR 7% 17 1934k AN 1T=1T I5THK
LR E 17.9kW/m 17.6 kW/m
2ATIHRT 20 100{m*/h) / n—7" 25 300 {m*/h} / n—7"
RFPEFHdnisE 325°C 325°C
il m 33tk 69~85 &
HARER (EX@EH) |52FE (4570m?) 70 F-1 8 {6500 m?)
—RitHR R T 93 A-1 2 (6000 HP) 100 A 2 (8000 HP)
el -8 TC6F 14 TCHF 34
ram izt FTFed/Fqo80 |BETITIN

o R i /CRT st~ —irg »

BEERLL

BEREE, SAMTEREFZEL, SIS3AEW LLT.

Wh, B2ICEST 4 A7 L DEELR SEETRT,
(2) BEERFEOER
MRE PWR T2, §CREEFN7F» ML TEBL
TE-EEREREDTEFCRREL, —BoEREES 2D,
Fedlh  IZEEOBE L X LICHEL - B#ELERL-T, 7
Sy b—gne L TRSNICERRERTZEHS T3,
73k BEFI oW TR, SRR, EIEEL QAL/QC
8y, H2eElOERHEEELTE), B - BIooH
DT L EINEEL, THENEEE, THEHETRHELT
v 3,
BRELETHEED TH 5 7, BESELIC L 2EEFRIHEATRE,
BERER BESF—CUE EFEBEN297 MHE RE
BN R, REFTEERNEBECSE CERLERSZATS
D, ELlcEShEbnnHORS2EETTH 5.
(3) 7% ERNEIH
FLBOSICSER 7w 7ORETEHEFETERL, Fl
g, HRETAPFHEFFERT AL E L LI, BEESED
TY ey FErta{flldsI 2ok ) PETOREZEME
BFEE-m, SHCED, BRI FRTHIRY T Y RIE
PEIMTE B,
(4) 77 tE@EorLE
HEY PWR TizBtENEEEM L E2Fati@as L1
CEH A 2 b~ DHELFBL TFLEREMLLTYWS, 15
AL oEEIC L METE, RIS M EASELEMRT
BBTH D,
EREANOEHIC OV TIEEARE SR CHRETRENEHERL,
BRERB-EEOFEL, S85ELS T 0EROREE LIHZ%
TLTED, B EEFEETIEELTS.
2.2 RetEEt
EHRELEHZEFEFINA—T7T2LUTO B NETHAL,
VAT LOMWEC & HERERER L FaM0EER AHEERL
UAR R EFEER G 1T R [ - 7o,
D A7 rlEEE 4 BIEL, FEYT, ERFLHE
QEHEREES 7+ RFL, EEEAREL Yy 7
Q) Bt EE RERBHAAE  F 2EEL, EERTBFTE
ik
2. 3 EE#oEL
(1) ErBLRIFNEES
FRBEC T, PREFRNENMEATHRREARNK

ws, BEFHHEORE TRFFERNE IR LS [

4 L—7 R L3I BRI T3,
2) HRUBARER
BECEWA IR TT NS TABTERATLL - 8
o, ERENHEEGFREECHI A0 ) SXHREER
EHEEFRAL TS,
2, SERPEFKRSESELYI A FEREORAET
AERGICHELL I N P BT L TS,
(3) HAR—RHmHH KT
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Nuclear Energy and Global Environment—Development of High Burn-up Fuel—
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Nuclear power has been developed as a semi-domestic energy resource for our country. This energy source also emits
less carbon dioxide than fossil fuel. Since the spent nuclear fuel is highly radioactive, this raust be strictly controiled. High
burn-up fuel is now being developed to ease the load on the environment by reducing the amount of spent radicactive fuel.
We first discuss the features of nuclear energy from a global environment view, then explain the current status of high burn-

up fuel development and its effect on core characteristics.
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Development of Advanced Fuel for High Burnup
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Fuel burnup extension is required to improve nuclear economy and reduce spent fuel generation. Fuel cladding waterside

&

. corrosion, pellet-cladding interaction (PCI) and fuel rod internal pressure are concerned at higher burnup. Mitsubishi has

developed an advanced fuel with zirconium based alloy cladding of higher corrosion resistance, a radial texture controlled
cladding of higher PCI resistance and large grain pellets to decrease fission gas release, since the latter half of the 1980s.
The superior behavior of these advanced design has been confirmed by a lot of out of pile and irradiation tests in experi-
mental and commercial reactors. Fuel demonstration programs in a Spanish and a Japanes cornmercial PWR are underway
to prove fuel integrity at higher burnup upto the final target burnup of 53 GWd/t. After confirming fuel integrity in these
programs, the advanced fuel for high burnup will be introduced as practical use in J apanese PWR plants from 2002 on.
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Concerns and counterrnesures on fuel burnup extension
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