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Simulation and analysis of very fast transient overvoltage in 1 000 kV GIS

DAN Shuheng', QIAO Shunli
(Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In gas insulated switchgear (GIS), very fast transient overvoltage (VFTO) is easily caused by disconnector
operation. In order to simulate and analyze this electromagnetic transient phenomenon and its potential harm, the high-
frequency oscillation zero-crossing factor is taken into account on the basis of the traditional method considering zero-
crossing arc extinguishing logic. A detailed logical judgment process of arc extinguishing and arc reignition is proposed.
A 1 000 kV GIS transient circuit model is constructed, and the simulation analysis on the model is carried out. The
research results show that when the disconnector reignites the arc, the load side presents a ladder-shaped voltage
response with different widths, and the peak overvoltage appears at the end of the bus, but the VFTO amplitude at the
transformer inlet does not reach the insulation breakdown threshold. With the increase of residual voltage at the load
side, the frequency of arc ignition also increases. Compared with the traditional models, the new model considering
high-frequency oscillation zero-crossing arc extinguishing shows that the number of VFTO arc reignition increases by 40
times, and the amplitude increases by 0.27 p.u.. The research provides a reference for an in-depth understanding of
electromagnetic transient phenomenon in GIS and optimization of substation insulation design.
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Figure 1 Main wiring of 1 000 kV GIS substation in China
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Table 1 Equivalent parameters for some components of 1 000 kV substation
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Figure 2 Transient simulation model of 1 000 kV GIS circuit
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Figure 3 Time-resistance curve of high-frequency arc model
2.2 RINEEHINH E
FBi AR Z2 W58 30 0 B 1 HL BV K 5 s 5 0 )
W & L (H B A R AR X T Z A B AR
BRIV e KR I G ] W a2 B, B A S R T T X
S R Z A 2 1 A DN RS 3 R S )
TR AR B R TR AR GIS I VETO B R, A
SCR FH v A e, e, BELASE Y A AR IR )l | &
UL A 2 LSR5 IR 5 i 2 AR DI ] B 2 Y
O, MR G S F R R EME AR Sk
it Z (B GISFE = A2 VETO B, H 3t AR 2 1 45 %
= ) I X AR G B AR T A RS TR
B AR T EOR AR, BT et th B A
HL I 4R ¥
Y/

W ——

T

4 HPERGIRAZLFTE
Figure 4 High-frequency oscillation zero-crossing

phenomenon
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Figure 5 Multiple arc reignition model by disconnector
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Figure 7 VFTO waveform at main positions during

disconnector opening
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