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Study on single-phase adaptive reclosure of the asymmetrical three-phase transmission lines

LIANG Zhenfeng, CUI Ruowei, YANG Ningning, ZHANG Xiaoyang
(Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: According to insufficient sensitivity of distinguishing permanent faults from transient faults in some cases, a
distinguishing method of single-phase adaptive reclosure for the asymmetrical three-phase transmission lines is proposed.
The equivalent circuit of the asymmetrical three-phase transmission lines is established, and the calculation formula of
recovery voltage of fault phase is derived, and the factors of influencing recovery voltage amplitude are analyzed under
permanent faults or transient faults. The results show that the recovery voltage amplitude is affected by transient faults or
permanent faults, the direction and size of the power flow, the fault phase and the fault location. So the new method which
uses corresponding threshold in different conditions is proposed. The EMTP simulation results verify the correctness and
effectiveness of the proposed method and it can improve the success rate of reclosing.
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Fig. 1 Equivalent circuit of concentrated parameters of the

asymmetrical three-phase transmission lines
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Fig. 2 Flow chart of distinguishing permanent

faults from transient faults
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Table 1 Simulation results of recovery voltage of line
M side in different power flow directions

under transient fault
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Table 2 Simulation results of recovery voltage under different
power flow sizes
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Table 3 Simulation results of recovery voltage in
different fault positions when the M side is
30 degrees ahead of the N side
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Table 4 Simulation results of recovery voltage in
different fault positions when the M side is
60 degrees ahead of the N side
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Table 5 Simulation results of fault voltage under different

transition resistances
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