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Study on Nuclear Physics of High Burn-up Full MOX-BWR Core
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In this report, neutronics study of full Mixed-oxide (MOX) high burn-up
BWR core is presented. Our design goals are about 3-year cycle length,
four-batch refueling scheme and more than 100GWd/t fuel discharge burn-
up. Base core configuration is 1,350MWe US version of ABWR with 9X9
type fuel assembly. Investigation of the reactor core has been carried out
by arranging Gdz203 contents in fuel rods and changing water to fuel volume
ratio (Vm/Vs) through the number of water rods or adjustment of fuel clad
diameter. JAERI’s general purpose neutronics code system SRAC95 was
used for two dimensional XY fuel assembly cell neutronics calculations.
Calculated cases are for a comparatively high moderated fuel assembly with
9 water rods, a fuel assembly without water rods and a comparatively low
moderated fuel assembly without water rods and with larger fuel clad
diameter. All these 3 cases seem to achieve our design goals mentioned
above. For the last case, three dimensional core burn-up calculation was
performed by this code system. This case seems to attain a low linear
power density and the operation with all control rod out.

Keywords: BWR, High Burn-up, MOX, Long Cycle Length, Neutronics
Study
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W W W 1.073] 0.785[ 1.058

W W W 1.157f 0.796] 1.054]E=0GWd/t

w W W 1.073] 0.785f 1.057

1.027| 1.027| 1.027| 1.027\ 1.027) 0.769] 1.077

0.802{ 0.769| 0.785| 0.796] 0.785] 0.771] 0.802{ 1.147

1.492] 1.148] 1.078] 1.058] 1.054] 1.088] 1.079| 1.147] 1.493

1.649

0.723] 1.215

0.851| 0.684] 1.108

w W W 1.104( 0.701| 1.077

w W w 1.211| 0.713} 1.077
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0.723] 0.683] 0.701] 0.712] 0.701 0.685| 0.723] 1.214

1.649| 1.216| 1.109] 1.077| 1.071| 1.078] 1.111] 1.214] 1.646
[32 PuO,BItESMEGO;BRESHTN—HROBEDHISH
(R IBEE1.12cm, KIFEOXK)
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0.788| 0.788| 0.788| 0.964| 1.123
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G2 G2
G3 G1 G1 G3
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0.842] 0.853
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G2 G2 Jca=78
a3 | a1 a1 | 63
g4 |63 |a2 | et | a1 [G1 |62 | a3 | Ga
0.814
0.838] 0.921
0985 1.062| 1.084
0955 0955 1045 1.124] E=0GWd/t
0941| 0941| 0941] 1.041] 1.118
0944| 0.944| 0944| 0944] 1045 1.124
0969| 0969| 0969| 0.969| 0.969] 1.062| 1.083
0838| 1.061] 1.045| 1041 1045 1.062] 0.838] 0.921
0814 0921| 1.084| 1.124] 1.117] 1.125] 1.085] 0.919] 0814
1179
0.879] 1.253
0855| 0.966| 1.181
0815| 0815] 0927] 1.181] E=30GWd/t
0799| 0.799| 0.799] 0918| 1.162
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0879 0964 0927| 0918| 0927 0.967 0.879| 1.252
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(36 PuO,BLESH.GA,0;BESAHRUHISH

(PREETE £21.3590m., KEEHEL)



JAERI-Research 98-047

(%0vEA ) HE) RH AN H NI NS EHW LeH
1/PMO

00t 06 08 0L 09 0¢ o¥ 11 0¢ 01 0
L) ] I I I L] L] | J m-c

1 680

By S UMY S B HE N .
- (W) Bl BB kY P 1 60

GL'1




JAERI-Research 98-047

WEE N O S E=ICYI%OLERS A NG%OY A L TR SCH

2L=N
ZUL=P| T, Br#akig N
.................. W)B AR BB P
18=N
211=P

18=N
61°1=P

18=N
65€°1=P

L

200-

G100~

10°0-

G000~

iV

G000

100

G100

c00




JAERI-Research 98-047

PuO, 7w/o. Gd,0; 8w/o
Pu0, 1w/o. Gd,0; 6w/o
Pu0, 1lw/o. Gd,0; 1w/o

Pu0, 12w/o0. Gd,03 1w/o

Pu0, 20w/o.
R3.9 3RTAFOMREEREFEREHER G PuO: BALES TR TN GA:0s IEES TR

_28_



JAERI-Research 98-047

(i “wos ' | B R BE) Wk ) HEBOIFHITYSWHE 0LeE

002 081 091 vl ozl 001 08 09 oF 0z 0
1 T 1 T L | 1 1 T hno
| 3/PMOE 4]
v
1 80
v
[ ]
[ ]
1 60
X 3
®
i 7!
®
1
. 1
A)39%0L A4 3%0v 1)3%0 m . s
e v chexw Lg% o

¢l




JAERI-Research 98-047

4. FLEREORS

BEESKEOBERMRE>ZDOT, 3RTXY ZERTEERF DERFEZ R
Lize B 41 CSRACYVY—XZ X2 BEFHEOBMEZTY . LHFLTORBESHEK
NI — IR 42 CRTEIBWDYWS ()= v v I NVEHNIY—2) L. T
rhb, ROHLUERSESEKOMBICHRHNEZEN TS, 2595&, 1HEEOHD
D4EORBESEIT A VINORBZ4MTHRINDZLIIRD, £FLTHDEE
BILENTWBOTHHE—F U 7HEL. FELERBD DKREN., 2B, BEIAMRAC R
D, HEhY 7Y S VFREI-RTHNIETNCREI NS A, FRHFTIE 3 KT
BEHREI—RCOREBN THEWELRLIKEIAMF A RAAEFLTH 16 %
0%, FFLHR23ZE40%, FOLER 1/6 27 0% ICEHELRE. 2B, FLEAOHE
i, THOMEEREL 0%R 1 ROAEL TS, 2, BIAMBARHERRA R
KEDEDREEDLAINEETBLEDIHATLETRACHE L LIENASTH S, Lz
5T, EHFHTFRENWNSETHINORBRICEIETAREHICRDEEDNDS,

X 4.3 13HHES ZHEEETORNEREBTHS. Kk, 3101 THBH0DT,
HRUZT7BEZBLI TN, REZROD I TR, REHMIEZZLREDHETR
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