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An Orientation Method for Ultrasonic Array Signals of Partials Discharge Based on
Signal Subspace Transform and Fast Subspace Estimation of Direction of Arrival

XIE Qing, LI Ningyuan, LU Fangcheng, CHENG Shuyi, LI Yanqging, ZHANG Lijun

Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control(North China
Electric Power University), Ministry of Education, Baoding 071003, Heibei Province, China

Abstract:

A new high-precision method to orient the ultrasonic array signals of partial discharge in power
transformer, which is based on the combination of signal subspace transform (SST) with fast subspace
estimation of direction-of-arrival (FDOA), is proposed. Firstly, the SST algorithm is used to focus the
ultrasonic array signals of PD to reserve broadband spatial information of original signals to greatest
extent to cumulate the position information of broadband signals; then FDOA is used to estimate the
direction-of-arrival (DOA) of focused narrowband signals to speed up the calculation because FDOA
need not eigen-decomposition, so only sub-matrix is to be estimated but not the whole covariance
matrix, and a higher precision of orientation can be achieved. On this basis, the simulative research on
orientation of ultrasonic array signals of partial discharge is carried out by ultrasonic wideband signals
often used in medical supersonics and 4x%4 plane ultrasonic array sensor model. Simulation results
show that the orientation error is less than 2°, thus the correctness of the proposed method is verified.

Keywords: partial discharge (PD) ultrasonic phased array wideband array signal signal
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