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A Testing System with Energy Storage and Oscillating Wave

for Partial Discharge Detection of Cables
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Abstract: A testing system with energy storage and oscillating wave is proposed to provide a lack
of low-noise and portable testing system for field partial discharge tests of power cables. The
system adds two bi-directional solid-state switches and a capacitor bank, and generates oscillating
wave using traditional frequency-tuned resonant technique so that partial discharge signals will
not be disturbed any more by switching noise. Moreover, the capacitor bank is used to power the
system during the testing and to reduce the electromagnetic interference produced by the power
generator. The system’s dependence on the generator is solved by charging the capacitor bank by
the power supply during each oscillating wave test interval. A laboratory test on a large capacitor
and a field test on a 10 kV cable line are carried out for the system. It is verified that the system
boosts the cable load with equivalent capacitance of 1 uF to a peak 24 kV and partial discharge
detection noise is lower than 10 mV. It is concluded that the system meets the requirements of

off-line field partial discharge detection test for 10 kV power cables.
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