W44k W1 2/ M Fx % W Vol. 44 No. 1
2023 4E 1 H Chinese Journal of Scientific Instrument Jan. 2023

DOLI: 10. 19650/j. cnki. ¢jsi. J2210107

ETHHGFIERES CGWO-ELM B4+ B iR 2 4
BUER S PR T E

EEEF L EM, g F
G Tl K2 dR e o T A & IS SR B F R S 5080 K 300130)

o EAZ R RS AR (PWE) A IR ZS BN a8, $ ) — o 32 il A B 358 e A3 %) e e e i AR RO A A B 1
(GWO) BIH PR STHL(ELM) $HR T H . %6, MRt i PWE T /R R IR AN R R SR h LA B 3RS i, T s b i ]
ST T RWIB A S RN, AR M ARl R T B TR] X AR -2 A RO R NI B S0 4 RIS AR, 43T T
FRIERY AT DX o3P, #ETT R GWO B3L#E4T ELM 02538 S 8080, 57 CWO-ELM BRI PWE RAB RS BER , LLR
PR, B, B RN RV AE A AR AR LU X, 245 R 3 B Br 45 0y 12k BB A0 S B 45 o YR L B0 B A )2
HAF R R BE AT 35 98. 86%

SRSRRIA) . AR R VR BT S RS B UL 5 /N f AT R ; GWO-ELM A5

RE4Z3S . TH86 TL362 XEHRREE: A EXRGEERS LN 470.40

Early fault state identification method of the rod control system power
equipment based on time-frequency characteristics fusion and GWO-ELM

Tang Shengxue,Ma Chenyang,Gou Ze

(State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University of Technology , Tianjin 300130, China)

Abstract: To address the problem of early fault state identification of the nuclear rod control system and rod position system power
equipment (PWE) , this article proposes an identification method based on the fusion of fault features in time domain and time-frequency
domain and extreme learning machine (ELM) of grey wolf optimizer (GWO). Firstly, according to the working principle of PWE and
the driving current of control rod drive mechanism, the early waveform shape and early fault mode are analyzed by using the current rise
time. Then, the fault time-frequency features are constructed, which are fused with current rise time, root mean square difference
summation and wavelet packet singular entropy. The discriminability of the features is analyzed. Then, the GWO algorithm can optimize
parameters of the ELM classifier. The GWO-ELM model is formulated to realize the identification of early fault states of PWE, which can
improve the identification accuracy. Finally, through the comparison test of different feature combinations and identification models, the
results show that the proposed method can effectively realize the early fault identification and diagnosis of rod control system power
supply, and the average identification accuracy can reach 98. 86%.
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Fig.2  Current waveform of action point lag fault
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Table 5 Test results of different vectors
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Table 6 Fault identification results of different

identification models
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