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Research and Development on ihe Fivsi-inzaing Coated Fuel Particles
for the 10 MW RHigh Termperature Gas-cooled Reactor

ZHU Jun-guo, YANG Bing, ZHANG Bing-zhong, SHAO You-lin,
LIANG Tong-xiang, SUN Li-feng, LU Qing-jun
(Institute of Nuclear Energy Technology, Tsinghua University, Beijing 102201, China)

Abstract: The 10 MW high temperature gas-cooled reactor (HTR-10) project uses
spherical fuel elements with all ceramic TRISO type coated particles. The TRSIO type
coated fuel particle consists of a microspherical fuel kernel and coating layers of porous
pyrolytic carbon, inner dense pyrolytic carbon, pyrolytic silicon carbide and outer dense
pyrolytic carbon. A new type of spouted bed with multiple gas inlets and the successive
four-layer coating processes were investigated for fabricationg coated fuel particles. The
first-loading coated fuel particles for HTR-10 project were fabricated in a 150 mm
diameter fluidized bed coater by chemical vapor deposition, The microstructure of coated
fuel particles was observed using scanning electron microscope. The failure rate of as-
fabricated coated fuel particles is 3. 4 X 107°, The result of irradiated experiments for
coated fuel particles, the R/B ratio of the fission product ¥ Kr™ is in the range of 107°,

shows that the properties of coated fuel particles can meet the design specification of
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Fig.1 Schematic diagram of the structure of

coated fuel particle
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Table 1 Design values for HTR-10 coated fuel particle
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Fig. 2 Schematic diagram

of the fluidized bed coater system
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Fig. 3 Schematic diagram of the spouted bed

with multiple gas inlets
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Fig. 4 Production process flow diagram
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photograph(a) and ceramographic photograph(b)

of the coated fuel particle
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Table 2 Properties of the coated fuel particles for the production scale
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