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Abstract Time-delay estimation is the key to locate partial discharge (PD) source accurately
with the time difference of arrival (TDOA) method. However, the time-delay error inevitably exists
during measuring time difference, which leads to large location error because of low time delay
accuracy. In order to reduce the dependency of the TDOA method on time delay accuracy, a novel PD
source location approach based on successive approximation of multi-samples is proposed in this paper.

The particle swarm optimization is employed to recurrently perform the optimization objective function.

In this optimization objective function, the single sample value is obtained by the traditional TDOA
method, while sensor array in turn determines the optimal location of the PD source. Experimental
results show that the proposed method can effectively solve the problem of low location accuracy for
the PD source caused by the poor accuracy of time delay measurements. The positioning result of the
proposed method is potentially better than that of the traditional TDOA method, which verifies the
proposed method.

Keywords: Partial discharge, time difference of arrival, successive approximation method, particle
swarm optimization, positioning accuracy
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