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UHF Partial Discharge Location Method Based on Time Delay Estimation of Linear
Prediction Analysis
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Engineering of Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The localization of partial discharge (PD)based on ultra-high frequency (UHF )signals has not been widely
used in substations due to the excessive localization error, which is mainly introduced by the error of time delay mea-
surement. A novel time delay estimation method based on linear prediction analysis is proposed in this paper. Linear
prediction analysis is carried out on the actual PD signals. The power law is applied to the prediction error to high-
light the time of PD occurrence. Eventually, the generalized correlation algorithm is used to estimate the signal time
delay. The proposed method could estimate the signal time delay with high precision, thus improving the accuracy of
PD localization. Experiment results show that the localization distance error is less than 1 meter and the localization
angel error is less than 8 degrees, which have proved the feasibility of this method.

Key words: partial discharge; UHF; time delay estimation; linear prediction analysis; the power law; error analy-

sis; generalized correlation analysis
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Fig. 1 TDOA estimation of PD signals by two sensors
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Fig. 2 Actual UHF PD signals received by the sensors
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Fig.3 Linear prediction analysis of UHF signal
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Fig.4 Linear prediction analysis and the application of power law of UHF signal
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Fig. 5 Diagram of PD localization field tests
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Table 1 Field experiment localization results
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2.00 1.43 -4.34 0.57 4.34
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Fig. 6 Comparison of localization distance results
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