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Fig.1 Impact test circuit layout
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Fig.2 Equivalent discharge circuit of impulse generator
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Fig.3 Simulation waveforms of lightning impulse voltage
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Table 1 Parameters of lightning
impulse voltage waveform
W% R/Q R/Q Ty/ps T/ps UKV /%
1 144 144 2.01 54.0 376 94.0
I 144 165 2.08 62.0 378 94.5
I 220 144 2.76 55.5 369 92.3
v 220 165 2.84 64.5 372 93.0
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Fig.4 Test waveform of lightning impulse voltage
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Fig.5 Voltage waveform of sample breakdown
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Fig.6 Diagram of breakdown point sampling mark
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Fig.7 Electric field distribution of DC cable insulation
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Fig.8 Safety margin under lightning impulse voltage
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Safety margin of DC cable under lightning impulse voltage
WU Xike', LI Dong', DENG Tianyu”, ZHU Zhien', CHEN Longxiao'
(1. NARI Group( State Grid Electric Power Research Institute ) Co. , Ltd. , Nanjing 211106, China;

2. State Grid ( Changzhou) Electric Power Equipment Quality Inspection and Testing Center, Changzhou 213001, China)

Abstract: HVDC cable is the key equipment of HVDC flexible transmission technology, and the insulation thickness design of

HVDC cable is based on the safety margin of lightning impulse voltage. In order to obtain the safety margin, test method of

safety margin under lightning impulse voltage is proposed in this paper, and impulse waveform is calculated, simulated and

verified. Impulse voltage waveforms with wavefront time (1~5) ps and half peak time (40~60) s is obtained. An analysis

method of lightning impulse voltage safety margin of dc cable is presented, and the electric field distribution of cable insulation

is calculated. The research shows that the safety margin of HVDC cable can be obtained by using the test method proposed in

this paper, the research results provide a basis for the design of HVDC cable structure.

Keywords : DC cable; lightning impulse voltage ; waveform parameters ;electric field distribution ;safety margin
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