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Simulated Experimental Study on Transient Electric Field of 110 kV AIS Disconnector
During Opening and Closing Operation

CHU Lei'?, RAO Xuni’, CHENG Lin*>, GUO Jie', WU Jingfeng’, ZHANG Cheng’, GAO Zihao’
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Research Institute of State Grid Shaanxi Province Electric Power Company, Xi’an 710100, China; 3. School of Electrical

Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In air insulated substations (AIS), in order to study the influence of the space electromagnetic environ-
ment generated by the disconnector operated on the no-load bus to the electronic transformer, a large number of re-
peated tests are required to obtain the spatial electromagnetic environment change rule. However, a large number of
repeated tests in substations are forbidden. Therefore, this paper designs a simulated disturbance source system that
can simulate the actual disconnector operation. The system can be used to study the law of the electric field generated
by 110 kV AIS disconnector’s operation with different parameters. The experimental results show that the system can
generate spatial transient electric field with frequency of 0.9 MHz to 2 MHz and intensity of 6 kV to 20 kV, which is
in good agreement with the measured electric field data of the 110 kV AIS station reported in the existing literature.
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Table 1  Spatial electric field measurement data kV-m™
i A E. E, E. E

A 4.76 2.717 3.68 6.62

B 7.59 3.17 3.26 8.85

C 4.06 3.74 4.82 7.33
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Table 2 Influence of load capacitance value on

electromagnetic transient process
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HipF  Bup.. fE/A B3R /MHz, (kV-m™)
1000 1.16  453.29 1.53 11.38
2 000 1.16  505.73 1.39 11.53
7 000 117  634.24 0.98 11.78
10 000 134 717.96 0.94 13.44
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Table 3 Influence of power capacitance value on

electromagnetic transient process

U= N WA N 7 B N7 S 10 R ek 71 T
g/pF %ﬁl/p.u. {H/A R /MHz (kV-m™)
1 000 1.05 378.39 1.74 11.84
2000 1.16 505.73 1.39 11.53
7 000 1.28 524.47 1.04 12.73
10 000 1.33 577.64 0.99 13.78
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