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Measurement of Radiation Electric Field Produced by Action of GIS Circuit Breaker
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Abstract: Operations of switches in GIS will cause very fast transient overvoltage (VFTO), which can induce
transient radiation electric field. By the mode of conduction or radiation,the secondary equipment may be dis-
turbed or even permanently damaged. In order to find the different characteristics of E-field amplitude and fre-
quency of different voltage,a set of fiber measurement system meeting the required is built up and the calibration
test is carried out. The E-fields caused by one 1 100 kV and one 550 kV singe-phase GIS breaker are measured.
The result shows: the higher the voltages level, the higher the radiation electric field pulse amplitudes,and the
more pulse numbers. The amplitudes of 550 kV GIS and 1 100 kV GIS are 0.13 kV/m and 0.75 kV/m respec-
tively. The main frequency distribution range is widened with the voltage increase.
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Fig. 1 The principle diagram of E-field

measurement system
L3 1 R SE R DL IR 2, Ah e o 4 T 5 1 R
F AT DL R B /N R BEARF 1HT5 FL/D R R
AN 1T mm, K 25 mm (1485 220K 1 AR N T
WERR R WA P B [ A — ke, HLIRAETR 10 mm, iX
FEAL /N R T LLTE 10~20 mm Z A BEAT D)4, SEBE
A% IR I 3 BT ) T P AR Ak e T LI 3

=
o < -

2 BNREBIFAERS
Fig. 2 E-field sensor of electrical small antenna
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Fig. 3 Equivalent circuit diagram of

electrical small antenna
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Fig. 4 Schematic diagram of calibration test
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Fig. 5 The waveform of calibration test
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Fig. 6 The detection circuit of breaker
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Fig. 8 The photo of 1 100 kV GIS breaker
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Fig. 9 Schematic diagram of arrangement of

measuring points
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Fig. 10 The arrangement picture of testing experiment
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Fig. 11 The radiation E-field wave of 1 100 kV
GIS breaker action
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Fig. 12 The radiation E-field wave of 550 kV
GIS breaker action
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Fig. 14 The detail figure of 3° of 550 kV GIS
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