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Feasilibility Study on Partial Discharge IED Performance Test of Intelligent GIS with
Sub-nanosecond Pulse
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(Xi’an High Voltage Apparatus Research Institude Co., Ltd., Xi’an 710077, China)

Abstract: Gas-insulated metal-enclosed switches (GIS) have been widely used in power system due to their small
floor area and high reliability. However, in the long-term operation of GIS, various internal insulation defects are in-
evitably generated and partial discharge phenomenon may occur concomitantly, which may even cause system fail-
ure. Therefore, in order to ensure the reliable operation of the system, it is of great significance to perform partial dis-
charge on-line monitoring of GIS. Partial discharge detection has various detection methods such as electrical , acous-
tical, chemical and optical. Among them, electrical measurement methods mainly include pulse current method and
ultra-high frequency (UHF) method. UHF method measures the electric field strength of electromagnetic waves emit-
ted by partial discharge, while the pulse current method measures the apparent charge caused by partial discharge.
The UHF method can extract the UHF components in the signal compared with the pulse current method, which has
high sensitivity and can be monitored on-line. The intelligent GIS PD IED (intelligent electronic device) adopts the
UHF + IED partial discharge monitoring method. In this paper, the feasilibility is studied that the sub-nanosecond
pulse with a rising edge time of 253.75 ps, the FWHM is about 1.15 ns and a maximum peak voltage of 532 V(0 dB)
is used to test the IED performance of the intelligent GIS. The results show that the output signal of UHF sensor is
steady, IED displays positively correlation with the peak value of the sub-nanosecond pulse rather than a linear rela-
tionship, when the sub-nanosecond pulse is 30 ~ 50 dB, the results of IED are highly dispersed, so the sub-nanosec-
ond pulse can be used to test the partial discharge IED performance test of intelligent GIS.
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Fig.1 Avalanche transistor Marx circuit diagram
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Fig. 2 Avalanche transistor Marx discharge equivalent
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Fig.4 Sub-nanosecond pulse source output waveform
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Fig.5 Spectrogram of sub-nanosecond pulse source

output waveform
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Fig. 6 10 output waveforms generated by sub-nanosecond

pulse source
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Table 1 Parameters of 10 output waveforms generated by

sub-nanosecond pulse source

Yt VBNV LTREREps PR Bims
1 532 262.00 1.15
2 529 260.75 1.17
3 540 258.00 1.09
4 524 255.00 1.19
5 540 274.50 1.18
6 533 261.50 1.15
7 532 259.75 1.15
8 529 262.00 1.21
9 536 265.00 1.17
10 524 255.25 1.17

0.200
0.100F
'
o
= 0,010}
0'00110 1(‘)0 1(;00 2I000
A5 /MHz

7 TGRS RKIRIE 10 %58 H iR R ITE
Fig.7 Spectrograms of 10 output waveforms generated by
sub-nanosecond pulse source
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Fig. 8 Pulse waveforms with different peak voltage
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Fig.9 Spectrograms of pulse waveforms with different
peak voltage
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Fig. 10 Pulse waveforms with different peak voltage,
rising edge time and FWHM
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Table 2 Peak value statistic of 10 output waveforms from

U/mV

UHF sensor
i W {E/mV G W (E/mV
1 624.25 6 584.06
2 600.19 7 632.41
3 640.16 8 632.94
4 616.00 9 624.00
5 592.00 10 593.41
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Table 3 Parameters of 10 output waveforms from UHF

sensor under different sub-nanosecond pulse peak values

WA E(H

W T i@iﬁ 13 zzif
dB {E/mV
0 613.4 55.75 19.96 3.25
5 348.92 50.85 4.90 1.40
10 192.28 45.68 5.35 2.78
15 111.87 40.97 1.24 1.11
20 63.26 36.02 1.11 1.76
25 35.65 31.04 0.99 2.77
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Fig. 16 Linearity fitting curve
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