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Evolution Process and Severity Assessment of the Partial Discharge Caused
by Immobilized Metal Particles on DC GIL Insulator Surface

LI Jianbo, GAO Wensheng, LIU Weidong

(State Key Laboratory of Control and Simulation of Power System and Generation Equipment , Department of

Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Immobilized metal particles on DC GIL insulator surface significantly reduce the flashover voltage on the
insulator surface, which is a common defect in DC GIL. To study the evolution process and severity assessment of
partial discharge caused by immobilized metal particles on DC GIL insulator surface , we established a 220 kV GIL
equipment platform. By gradually increasing voltage and then using the ultraviolet viewer observed the entire partial
discharge evolution process on insulator surface. Meanwhile, analyzed the average amplitude and time interval of
partial discharge. The results show that: the severity of partial discharge caused by the immobilized metal particles in
the insulator surface of the GIL can be classed into three levels: mild discharge, moderate discharge and severe
discharge; as the discharge process intensified, the average amplitude and time interval of partial discharge followed
the change. The statistical parameter S/K, of average amplitude and time interval of partial discharge can be used to
evaluate the severity of the defect caused by immobilized metal particles on DC GIL insulator surface.
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Fig. 1 Structure of the experimental device
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Fig. 2 Diagram of the experimental circuit
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Fig.3 The schematic diagram and real image of the metal

particle on the insulator surface
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Fig. 5 Ultraviolet image in the process of partial discharge
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Fig. 6 Trend curve of partial discharge
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Fig.7 Typical charts of mild discharge
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Fig. 8 Typical charts of moderate discharge
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