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Partial Discharge UHF Localization Method Based on Time Reversal Focusing Imaging
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Abstract: In view of error of time delay estimation in traditional time difference of arrival (TDOA) algorithm, a time
reversal (TR) algorithm for UHF localization of partial discharge (PD) is proposed. This method can ignore the influ-
ence of waveform modes and does not need to estimate the time delay directly. The specific steps of this method and
the amplitude focusing calculation methods of superposition and multiplication are given. The characteristics of the
two amplitude focusing calculation mode of superposition and multiplication are analyzed. Gauss-Lawrence fitting
function model of partial discharge is used. The feasibility of the method is verified by the use of partial discharge
model of Gaussian-Lorentz fitting function and by way of the finite element analysis software . Then, a two-channel
positioning experiment is performed in the gas compartment of the gas-insulated combined switchgear by the use of
simulation discharge source in the test laboratory and the influence of different signal/noise ratio and multiple sourc-
es on the positioning is considered. This method, compared with the peak method , cross-correlation method and ener-
gy accumulation method in the time-delay positioning method , has higher positioning accuracy. Finally,the practicali-
ty of this method is verified by field detection.
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Fig. 1 Schematic diagram of local signal propagation and

time reversal
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Fig.2 Positioning flow chart
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