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Study of New Type Fuels for FBR

Ryuhei Suzuki®, Youji Yokouchi#*
and Masumichi Koizuki##®

Abstract

New type fuels (metal, nitride and carbide) are expected to be
superior to MOX fuel in future. Here, informations about the new fuels
are investigated and evaluated for comparing with these of MOX (Mix
Oxide) fuel. It is believed that this evaluation can contribute to the

decision of policy how they are chosen.

In Japan and Eurpoe, the MOX fuel has been developed as the main
FBE fuel. However, the research and development of MC (Mix Carbide) and
MN (Mix Nitride) fuel in Burope, which includes tﬁe manufacturing
process, properties of physical-chemistry, and irradiation behavior, has
been continued on a labo-scale since before. In France, U.K., Switzerland,
and West Germany, they have a plan of development which puts stress on MN

fuel more than MC fuel.

In the United States, DOE had developed MOX fuel as the favorite
like Japan, but they decided to advance the development of Metal fuel
and small-sized reactor in 1985. 1If they can't have anticipated re-
sults, it is thought to secure the option of being able to access to

data of MOX fueled large scale FBR in Japan.

* Advanced Reactor and Fuel Cycle Development Section, Technology
Development Division, O-arai Engineering Center, PNC.

*%  Q-arai Engineering Center, PNC.
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INHERENT SAFETY
LINEAR POWER RATING

PEAK FUEL BURNUP
FUEL LIFETIME

CORE HEIGHT
FUEL PIN BUNDLE 4P
CORE DIAMETER
REACTOR VESSEL

FISSILE LOADING
HEAVY METAL LOADING
FAST NEUTRON FLUENCE

COMPARABLE
METAL 902% GREATER

OXIDE MORE AGGRESSIVE (50 % GREATER)

OXIDE2.5TIMES METAL (RESULT OF DERATING
AND MOREAGGRESSIVE BURNUP)

OXIDE 50% GREATER
OXIDE TWICE METAL
SAME

OXIDE 11ft LONGER (30% DUE TO MQRE
AGGRESSIVE BURNUP)

OXIDE 35% GREATER
OXIDE 35% GREATER
OXIDE GREATER

EURNUP REACTIVITY LOSS OXIDE GREATER BUT ACCEPTABLE

X2 £BAMRCIBEEEROORE (SAFR) (HBfF: RI)
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iz WE (W cm°C)
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0.26 (~600°C)
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(1) * EERERFMESEARRUFOHERER R AESE
PNC SN 241 85—23 (1985)

(2) J. H. Kittel et al,
Materials”, Nucl. Eng. Des, 15 (1971) 373—440

“Plutonium and plutonium Alloys as Nuclear Fuel

(38) H. Matzke, “Science of Advanced LMFBR Fuels”, North-Holland Physics

Publishing, 1986
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=l el Cycle R&D

Metal Fuel Cvycle
@ Fusl Development
e Core Design
o Safely Tests & Analysis
e Pyroprocess Development
o Recycle Demonstration

Oxide Fus! Cvcle
@ [nternational Collaboration

Design & Licensing

Private Sector and/or
International Supporteeded

\ 4

| | | | | ST T
FY 1987 88 89 S0 91 a2 93 g4 19856
—oft . imi Detailed

ngcsfgpr:‘;‘a' Taseort | Advanced Conceptual Design Prg‘;";‘igﬁry DDeggi'gend
s« Technology Development (optional) {optional)

@ Advanced Steam Generator
@ Advanced Pump

e Control & Monitoring Systems
e Advanced Materials

e Other

¢
24

Reference concept selectad; advanced conceptual
design startad

Private sector and/or International commitment
{o develop a cost-sharing proposal; DOE decldes
whather to exerclse oplion for preliminary design

Private seclor and/or Inlernational cooperative plan for
cost~-shared detailed dasign and construction of
demonsiration plant; DOE decides whather to support Initlatlve

Novambar 23, 1987

2 Advanced Lmr Program Schedule
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