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Fig.1 Ultrasonic pulses with different SNR and

their energy accumulation curves
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Fig.2 Multiple propagation paths of ultrasonic
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Fig.3 Aliasing pulses and their energy accumulation

curves and time delay estimation errors
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Partial discharge location of transformer based on robust weighted total least square
XIAO Shuyan', WANG Qianggang®,ZHOU Niancheng’
(1. Jiangbei Power Supply Company,State Grid Chongging Electric Power Company,Chongqging 401120, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongging 400044, China)

Abstract: The measurement errors of TDOA (Time Differences Of Arrival),sound speed and sensor position
coordinate cause PD(Partial Discharge) location errors. It is found that the difference of the internal struc-
ture and material of each part of transformer may cause the TDOA and the measurement value of the
sound speed far from the true values, which are called gross errors. However,the current partial discharge
location algorithm does not include the data measurement error into the model, which makes the existing
location algorithm difficult to meet the engineering requirements. Aiming at this problem,the source of gross
errors in partial discharge measurement data and the defects of existing partial discharge location algorithms
are analyzed,and a location algorithm based on robust weighted total least square is proposed,the iterative
formula is derived by using the EIV(Errors In Variables) model,and the weight function is used to modify
the weights of the data with gross error in the iterative process. The proposed algorithm can effectively
restrain the influence of random error,systematic error and gross error of measurement data on the location
result, locate partial discharge more accurately,help to make the corresponding maintenance strategy,improve
the maintenance efficiency and shorten the time of power cut.

Key words:electric transformers;partial discharge; TDOA location; TLS;robust estimation
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