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Method of Impulse Test for GIS with Docking Way and Impulse Waveform Analysis
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(1. Yunnan Power Grid Electric Power Research Institute Co., Ltd., Kunming 650217, China; 2. State Key Laboratory of Electrical
Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract:  The impulse test waveform for GIS with large capacitance is greatly influenced by the circuit inductance,
it may influence the impulse waveform front time and decrease the effectiveness of insulation defects detecting. Based
on the developed 2 000 kV compact impulse voltage generator, the impulse test method of GIS with docking way is pro-
posed, and the impulse tests for 145 kV and 252 kV GIS are carried out. Using the variable impedance switching sec-
tion and the hydraulic lifting device, it can connect the voltage output terminal of the impulse voltage generator direct-
ly to the reserved docking port of GIS, which can make the circuit compact, reduce the inductance introduced by the
high voltage wire, and improve the impulse test waveform quality. Finally, the influence of the circuit inductance on
the impulse waveform parameters is analyzed by the simulation. Reducing circuit inductance is the key to solve the prob-
lem of standard LI test for equipment with large capacitance.

Key words: gasinsulated metalenclosed switchgear (GIS); impulse test; docking way; impulse waveform parameter;

circuit inductance; load capacitance
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Fig. 1 Picture of the 145 kV GIS prototype
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Fig. 2 Picture of the docking port
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Fig. 3 The transition tank used for docking
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Fig. 4 The electrical connections during docking
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Fig. 5 The impulse test site using docking way
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Fig. 6 Three types of load access
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Fig. 7 The impulse waveforms under different circuit

parameters when docking with 145 kV GIS
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Table 1 Oscillating impulse waveform parameters when docking with 145 kV GIS

R/Q BN U IEEKY  30%U KV 90%U,/kV ta/NS tas/NS t/ns
Case, -700 -210.0 -630.0 5.40 57 86

5 Case, -700 -210.0 -630.0 4.40 85 134
Case, -700 -210.0 -630.0 4.40 114 183

Case, -674 -202.2 -606.6 1.40 54 88

10 Case, -674 -202.2 -606.6 1.42 89 146
Case, -674 -202.2 -606.6 1.51 125 206
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Table 2 Non-oscillating double exponential impulse waveform parameters when docking with 145 kV GIS

R/Q BN UKV 30%UJKY  90%U KV (TS too/ LS t/us
Case,; -500 -150 -450 -0.10 0.29 0.65
500 Case, -500 -150 -450 -0.09 0.50 0.99
Case, -500 -150 -450 -0.08 0.70 1.30
Case, -460 -138 -414 0.13 1.34 2.02
2 000 Case, -460 -138 -414 0.19 2.16 3.28
Case; -460 -138 -414 0.25 2.79 4.23
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Fig. 8 The impulse waveforms under different circuit
parameters when docking with 252 kV GIS
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Table 3 Impulse waveform parameters when docking with 252 kV GIS
R/Q TGN U IEMEKY  30%UJKV  90%U/KV tan/ S tag/ S t/us
5 Case, -1 050 -315 -945 0.00 0.096 0.16
500 Case, -950 -285 -855 -0.02 0.810 1.38
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Fig. 9 The discharge equivalent circuit diagram of
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