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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 commercial PWR are underway
to prove fuel integrity at higher burnup upto the final target burnup of 55 GWd/t. After confirming fuel integrity in these
programs, the advanced fuel for high burnup will be introduced as practical use in Japanese PWR plants from 2002 on.
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Development program on advanced fuel for burnup extension
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Concerns and countermesures on fuel burnup extension
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Out of pile corrosion and hydrogen pickup properties of corrosion
resistant cladding

MDA ZIRLO

3.2 WEUHRRDHR

AW BHES (MDA, ZIRLO) DFENEARBIE®,
E3izmd. s, MDA, ZIRLOBBENEAREILX, Kt
K NAvA - 4ITHAH 35 %L L, FKFEIRIERIZA 50 % LL K
TFTLTw3, £72, *kE North Anna 1 BFic BT 2RO &
HT—-22R4icmy. 2k, MDA, ZIRLO #EE D&
SRR 5 150,

1.3 Dok

BREEEAETORNT COTEZEEIIMRBHT LEETH 5,
FRZ ) =72 2nwTid, BEND EEHESn 2% WITENE (,
L#d Nb D&hFiZ Sn OFRD 2 HERE L HATWEY, A
2, 70 —7HEM (BRI b ERERETHOTN) OBE
&b THEOIHL, Zr PIZEBEL T3 Sn, Nbiddafs

=EETHHE Vol 35 No. 4 (1998-7)



280
60

®: EXSnTNHOA-4

AESNT N HOT-4 RERSNTNHO1-4
- O : Z2IRLO
€ 40 O:MDA
2 ESnyNHD1-4
. e
& MDA
S 20f e
L < -3+ ZIRLO

‘ﬁ'—-‘ﬁ:— -
0 20000 40000

BREEMRE (MW /1)

M4 MEMSRSEFEESOFAMAEY (North Anna 178
&) i A A% EE (MDA, ZIRLO) # ¥ %
North Anna F CHRH L &4 7 VBHRICA VY4 TR
LRI % EHE L 2R 2R,

In pile corrosion behavior of corrosion resistant clad-
ding
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PCI failure threshold of radial texture controlled cladding
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Overview of advanced fuel for burnup extension
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