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Wavelet Denoising Parameter Selection Method for Eddy Current

Detection Signals of Lead Sealings of Cable Terminal

TANG Jun', SHAO Qiangiu®, REN Liang', CHEN Li', ZHANG Rui', WANG Ranran',
DENG Rui', FENG Wei'
(1. State Grid Nanchong Electric Power Supply Company, Nanchong 637000, Sichuan, China;
2. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract: The quality of lead sealings of cable terminal has a direct impact on safe and stable operation of high-voltage cables,
so it is necessary to carry out the pulse eddy current non-destructive testing to avoid the defects. But the eddy current detection
signals can be impacted by noise in actual engineering, and wavelet denoising is an effective measure to filter out the white
noise. However, the previous researches on wavelet denoising have typically selected wavelet parameters based on experiences,
ignoring the impact of parameter variations on actual denoising effect. Hence, a wavelet denoising parameter selection method
for eddy current detection signals is proposed based on particle swarm optimization algorithm, which adopts an evaluation index
called normalized correlation coefficient (NCC) as fitness function. Through quantifying distortion degree of denoising eddy
current detection signals near the peak, the optimal wavelet denoising parameters are obtained, that is, Sym25 wavelet,
ten-layer decomposition layer and median threshold function, which makes the relative error between peak value of eddy
current detection signals after denoising and peak time be less than 3%. The research results can provide a method reference
for automatically determining the optimal wavelet denoising parameters for eddy current detection signals under different noise
interference.

Key words: cable termination; lead sealing; eddy current detection; wavelet denoising; particle swarm optimization algorithm
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Mechanism and Suppression Measures for Receiving-end
Commutation Affected by Voltage Rise of
Sending-end Converter Bus

MA Xing"?, YIN Chunya’, WANG Lichao'*, MA Jian'?, ZAO Weihong"*, DUAN Yu'

(1. Electric Power Research Institute of State Grid Xinjiang Electric Power Co., Ltd., Urumqi 830011,
Xinjiang, China; 2. Xinjiang Key Laboratory of Whole Process Simulation for Power System,
Urumgqi 830011, Xinjiang, China; 3. School of Electrical Engineering,

Xinjiang University, Urumqi 830017, Xinjiang, China)

Abstract :In order to avoid the commutation failure due to the decrease of extinction angle of inverter caused by voltage rise of
converter bus at sending end, the occurrence mechanism is studied from the variation characteristics of electrical quantity and
the exchange characteristics of reactive power respectively. Based on the derived expression of extinction angle, it is found that
the voltage rise of converter bus at sending end will increase DC current, which will lead to the decrease of extinction angle. At
the same time, the increase of DC current will lead to the increase of reactive power consumption of inverter, resulting in
voltage drop of converter bus at receiving end, further leading to the decrease of extinction angle and inducing commutation
failure. Therefore, a measure to suppress commutation failure by improving controller at sending end is proposed. This measure
increases the trigger angle of rectifier when the voltage of converter bus rises at sending end to suppress the rise of DC current
and increases the reactive power consumption of rectifier, so as to slow down the voltage rise of converter bus at sending end.
Based on PSCAD/EMTDC electromagnetic transient simulation platform, CIGRE HVDC benchmark model is used to verify the
correctness of theoretical analysis and the effectiveness of suppression measures.

Key words : commutation failure; conerter bus voltage; DC current; reactive power; high voltage direct current transmission
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