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10MW高温气冷堆首次装料的包覆燃料颗粒研制  
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摘要   10MW高温气冷堆采用全陶瓷TRISO型包覆颗粒燃料元件。TRISO型包覆燃料颗粒由燃料核芯、疏松
热解炭层、内致密热解炭层、碳化硅层和外致密热解炭层组成。本工作研究用于生产包覆燃料颗料的具有多气

体入口的新型喷动流化床和4层连续包覆工艺。采用化学气相沉积方法在150mm直径流化床沉积炉中生产出10M
W高温气冷堆的包覆燃料颗粒。用扫描电镜观察研究了包覆燃料颗粒的微观结构。包覆燃料颗粒的制造破损率

为3.4×10~(-6)。包覆燃料颗粒的辐照考验结果(包覆燃料颗粒的裂变产物~(85)Kr~m释放率为10~(-6))表明,包覆燃

料颗粒的性能可以满足我国10MW高温气冷堆的设计要求。 

关键词   高温气冷堆   包覆燃料颗粒   流化床   化学气相沉积    

分类号 TL352.2     TQ127.1   

Research and Development on the First-loading Coated F
uel Particles for the 10 MW High Temperature 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, Tsinghu
a University, Beijing 102201, China)

 

Abstract  The 10 MW high temperature gas-cooled reactor (HTR-10) project uses spherical fue
l elements with all ceramic TRISO type coated particles. The TRSIO type coated fuel particle co
nsists of a microspherical fuel kernel and coating layers of porous pyrolytic carbon, inner dense p
yrolytic carbon, pyrolytic silicon carbide and outer dense pyrolytic carbon. A new type of spoute
d bed with multiple gas inlets and the successive four-layer coating processes were investigated fo
r fabricationg coated fuel particles. The first-loading coated fuel particles for HTR-10 project wer
e fabricated in a 150 mm diameter fluidized bed coater by chemical vapor deposition. The micros
tructure of coated fuel particles was observed using scanning electron microscope. The failure rat
e of as-fabricated coated fuel particles is 3. 4 × 10 -6. The result of irradiated experiments for co
ated fuel particles, the R/B ratio of the fission product 85Krm is in the range of 10-6, shows that t
he properties of coated fuel particles can meet the design specification of THR-10.
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