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Experiment and Application of Shaft Seizure Characteristics
for Marine Reactor Coolant Pump

LI Weitong', YU Lei', LI Pan’, XIE Mingliang'”*, ZHANG Lianhong*

(1. College of Nuclear Science and Technology, Naval University of Engineering, Wuhan 430033, China;
2. 92609 Department of PLA, Beijing 100077, China; 3. China Nuclear Power Operating Technology Corporation Litd.,
Wuhan 430223, China; 4. The No.92730" Troop of PLA, Sanya 572016, China)

Abstract; An experiment bench was designed to obtain the shaft seizure characteristics for reactor coolant
pump of a certain type of marine nuclear power plant. Using the thermal-hydraulic program RELAPS, a
simulation model of reactor system was established and verified. The investigation of shaft seizure accident
for single coolant pump was carried out and change rules of important parameters such as reactor
temperature , loop flow rate were acquired. The results indicate that shaft seizure characteristic parameters
of coolant pump affect the reactor flow characteristics greatly. The flow rate of accident loop declines
sharply until the appearance of reverse flow phenomenon, which affects the core cooling and safety. Shaft
seizure accident for single coolant pump under power operating condition poses small risk on reactor safety
while the multi-loop design is applied. The operation rate of coolant pump has certain influence on the
accident process.

Key words: pump performance experiment; coolant pump model; shaft seizure accident; safety analysis
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