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Fig.2 Recording waveforms of UHV series

compensation fault
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Fig.7 Comparison of current waveform between

grounding faults on UHV line caused by lightning
and foreign objects
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Analysis of spark gap refusal trigger accident in UHV fixed series compensation and
corresponding solutions
LIU Tao,GUO Guo
(Maintenance Company of State Grid Henan Electric Power Corporation,Zhengzhou 450051, China)

Abstract: Fault current for test and assessment of spark gap used in UHV (Ultra High Voltage) and EHV
(Extra High Voltage) fixed series compensation is mainly based on power frequency and double frequency,
DC component in fault current is not considered. A spark gap refusal trigger accident of UHV fixed series
compensation in 1000 kV Nanyang substation is analyzed,which shows that the large amplitude of DC com-
ponent in fault current leads to the magnetic saturation of voltage measurement sensor in spark gap trigger
control circuit, so the spark gap trigger control circuit unit fails to measure the series compensation over-
voltage level correctly and refuses to trigger. Temporary solution is proposed to maintain the status quo,
which is accepted in Nanyang substation. The fundamental way to solve this problem is to improve the
anti-saturation ability under DC current of voltage measurement sensor in spark gap trigger control circuit.
According to the results of laboratory research on the components of spark gap trigger control circuit, the
solutions of reducing the excitation current,increasing the area of the iron core and reducing the turns of
the primary and secondary side of the voltage sensor are proposed to improve its anti-saturation ability of
the sensor under DC current.

Key words: UHV power transmission; UHV fixed series compensation;spark gap;trigger refusal protection;

DC component ; sensor magnetic saturation
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TableAl Technical parameters of SPT204A transformer
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Fig.A2 Voltage waveform output under
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Fig.A3 Voltage waveform output with

different number of primary and secondary side turns
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