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Research on new type arc-suppression coil based on single-phase active power filter technology

QU Yi-long, DONG Yi-mai, TAN Wei-pu, YANG Yi-han
(North China Electric Power University, Beijing 102206, China)

Abstract: As the increasing capacity of MV power system, more non-linear loads and more buried cables using, the earth-fault
current increases much more than before. The result is that the percent of harmonic and active current also grows much more, and
can not be neglected. Since classical arc-suppression coil can not compensate the harmonic and active component. Its earth-fault
current in power networks become much harder to keep the fault spot current under normal level, and has greatly threatened the
security and reliability of the power networks. To solve this problem, this paper presents a new type of principal-auxiliary
arc-suppression coil based on single-phase active power filter (APF) technology. By injecting the active current, it realizes the full
component of the earth-fault current. In this paper, the work principles of the new device, and a combinational compensation mode of
presetting and following-setting mode are analyzed in detail. In addition, a continuous time injecting current controller based on
H-Infinity control theory is also designed. The results of the simulation with computer and 10kV physical simulating experiments
verify the reliability and validity of the new principal-auxiliary arc-suppression coil.
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Fig.1 New type of principal-auxiliary arc-suppression coil
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Fig.2 Equivalent zero sequence circuit of the resonant grounded
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Fig.3 Phase relationship of the equivalent serial circuit in the

resonant grounded system
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Fig.4 Simplified electrical circuit representation for the system

during phase-B single-phase earth-fault
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Fig.5 Standard control scheme
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Fig. 8 Waveform of 10 kV physical simulating experiment
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