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Research on a method for grouped tandem pneumatic lifting a pebble-bed
reactor’ s fuel element transportation in pipelines

Shen Peng” , Liu Hongbing* , Du Dong* , Wang Xin™ ,Zhang Haiquan ™
( * Department of Mechanical Engineering, Key Laboratory for Advanced Materials Processing
Technology of Ministry of Education, Tsinghua University, Beijing 100084 )
( * Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084 )
Abstract
To meet the requirements of operational economy and control reliability of a pebble-bed high-temperature gas-
cooled reactor characterized by its fuel elements’ repeated pneumatic moving through the reactor core, a scheme for
grouped tandem pneumatic lifting ( GTPL) of fuel elements in pipelines was proposed, and its corresponding imple-
mentation was researched in the aspects of dynamic characteristics, lifting efficiency and pressure drop. By this
method , fuel elements are sequentially added to the lifting pipelines with short time interval, and then pneumatically
lifted to the reactor core, so the lifting pipelines are occupied by a quene of fuel elements at the same time. The re-
sults of the simulation and the experiment show that the new method can make fuel elements move steadily with the
controllable spacing between each two fuel elements in GTPL, so the breakage of the elements caused by elements-
element collision can be avoided. Compared with the method of lifting the elements one by one, the GTPL scheme
has obvious advantages. On one hand it can achieve the rapid fuel cycle if necessary, on the other hand, it can
help to reduce the gas flow rate and the moving velocity of each fuel element in normal fuel cycle, and then descend
the impact on the core as well as the pressure drop of the operation system.
Key words: pebble bed reactor, fuel cycling capability, grouped tandem pneumatic lifting ( GTPL) , compu-

tational fluid dynamics, dynamic analysis
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