%39 5% 64 FTRKFFR Vol.39 No.6
2016 4% 12 A Journal of Chongqing University Dec.2016

doi:10.11835/j.issn.1000-582X.2016.06.007

KL T i 2 ) 4% 1R o T K ol 30 R RE AL P s 1
L 1 43 R Y St B 5

X RE L RERE AL BAETRS
(LA B A RF HRBLHZABREL LR T, LT 10220628 W i 354 & J 2 3
ZFPRARE, A 210008; 3B ML EE A& d HHFHER, HF 211103)

i E.MAFRMGISEEH AR .GISEELERT KREYL Ti&E&, GISEHE& T LBME~
AR BASLRIRI 2 BRAE SRS FHRAHFTXE LRSS TRE S AL
B, EXAAATHEMEANESELEL T A ABRESAGRSEANBERE k%%
A S R A AR A AR A RGBS B SRR T AR A AR, RJE TR R
Bk By X THEERS R A RAFE B A B RS ERFTHAMR. i H
URET EABRELEZER T AN R KB RFSENE T X, TAR LI H T X4
AW L BRI

KR R bsb;GIS; AR BAF; e B At & M 4%

fESEE . TM63 ERAR SRS A XEHE:1000-582X(2016)06-049-09

Modeling and analysis of disturbance voltage induced on the intelligent
electronic device ports based on the transmission-line network in
ultra high voltage gas insulated substations
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Abstract; With the development of intelligent GIS equipment, a lot of electronic equipments are integrated
on the GIS. The very fast transient electromagnetic disturbance (VFETED) resulted from the GIS switching
operation has potential impact on the electronic equipment by the electromagnetic coupling between the
VETED and the circuit of “sensor-cable-intelligent electronic device (IED)”. In this paper, a theoretical
model based on the transmission-line network was established first to calculated the coupling of the ground
potential rise produced by switching operations to the circuit of “sensor-cable-IED”. Then the validation of
this model was verified when it was used to a simple configuration. Finally, based on this model, the
disturbance voltages on the sensor/IED ports and those between the IED ports were calculated and the

suppression effectiveness of the grounding of the cable shield layer on the disturbance voltages was
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investigated. The results show that the grounding modes have great influence on disturbance voltage. By
choosing the appropriate grounding mode, electromagnetic disturbance caused by switching operations can
be effectively suppressed.

Keywords: substation; GIS; switching operation; ground potential rise; transmission-line network
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Fig.1 The diagram of “sensor-cable-IED” test circuit
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Fig.2 The transmission-line network model
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Fig.3 The measured micro-pulse

waveform of TEV
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Fig.6 The photo and physical model of the ground pillar near the sensor C
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Fig.8 The diagram of verification test Fig.9 The output voltage waveform of the signal source
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Fig.10 Time-domain waveforms of the measurement voltage

and the simulation voltage
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Fig.11 The peaks of the measurement voltage and the simulation voltage

at the two ends for four kinds of grounding methods
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Fig.12 Time-domain waveform of the single line simulation voltage by Grounding Mode 2
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Fig.13 The spectrum of simulation voltage by Grounding Mode 2
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Table 2 The peak of the disturbance voltage on the ports of the sensor and the IED
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Table 3 The peak of the disturbance voltage between the ports of the IED
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