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for CPR1000 Unit

Shu Xiangting', Yang Zhang" " Xu Yizhe', Jiang Yanlong'

1. Key Laboratory of Aircraft Environment Control and Life Support, MIIT, Nanjing University of Aeronautics & Astronautics, Nanjing,
210016, China; 2. Ningde Nuclear Power Company, Ningde, Fujian, 355200, China

Abstract: The vibration phenomenon of 100D main pump under various operation modes for
CPR1000 unit show that, when the main pump motor is in normal shutdown condition of steam
generator cooling or residual heat removal cooling, the amplitude value of the main pump motor tile
often has a large range of impact fluctuation or even triggers high vibration alarm. According to the
principle of mechanical vibration, the frequency-domain and time-domain characteristics of motor
bearing vibration and main pump shaft displacement signals are comprehensively analyzed. The
vibration amplitude fluctuation is affected by the low-frequency random vibration of about 7~9 Hz.
The signal collected by the vibration and noise monitoring system is used to analyze the low
frequency vibration corresponding to the core basket beam vibration induced by the main coolant
flow in the primary circuit. According to the theory of fluid induced vibration, the main factors
affecting the vibration fluctuation of the main pump motor are analyzed and verified by the
historical operation records of the main pump. The suggestion of optimizing the operation strategy
of CPR1000 unit to alleviate the vibration fluctuation of main pump motor is put forward
systematically, which provides a reference for the safe and stable operation of the main pump.
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Tab. 1 Vibration Mode of Internals in a CPR1000 Unit
Fy/Hz /pm /pm
3.4 32.8 140.3
5.6 14.8 174.1
8.0 74.5 138.1
21.1 7.6 146.6
15.2 1.7 159.0
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