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Evaluation method of EDG starting state based on cloud barycenter model

Guan Yufeng® , Qin Guanzhou” , Zhou Zhengping* , Wei Kunzhu ™ , Mao Zhiwei ™
( " Jiangsu Nuclear Power Corporation, Lianyungang 222042 )
( ™ Xi’ an Institute of Modern Control Technology, Xi’ an 710065 )
(™ Key Laboratory of Ministry of Education on Engine Health Monitoring-Control and Networking,
Beijing University of Chemical Technology , Beijing 100029 )
Abstract
The emergency diesel engine (EDG) is the first level safety equipment for ensuring the safe and reliable oper-
ation of the nuclear power plant. The success rate of the emergency start-up is one of the key indicators to measure
the safety level of the nuclear power plant. Therefore, it is of great value to effectively monitor and evaluate the
start-up process of EDG. In this paper, the on-line monitoring system is used to collect the data of the EDG start-
up process. Considering the uncertainty of transient start-up data, an EDG start-up state evaluation method based
on the cloud gravity center model is proposed. Firstly, according to the characteristics of the rapid start-up of EDG,
seven characteristic parameters that can reflect the working state of firing and high-pressure air in the start-up stage
are selected as evaluation indexes. To accurately calculate the characteristic indexes, an instantaneous speed opti-
mization calculation method and an accurate angle domain resampling method of vibration signal are proposed.
Then, taking the advantages of the cloud model in solving the problems with randomness and uncertainty, a com-
prehensive cloud evaluation model is constructed, and the cloud barycenter evaluation method is introduced into the
EDG start-up state evaluation. Finally, the proposed method is verified by using the actual nuclear power field test
cases, indcating that it is an effective method for EDG start-up state evaluation.

Key words: emergency diesel engine (EDG) , startup state, cloud barycenter model, evaluation method
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