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Fig.1 Schematic diagram of fault in

condition of forward power flow
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Fig.2 Circuit of forward fault
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Fig.3 Circuit of backward fault
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Fig.4 Phasor diagram in condition of forward power flow
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Fig.5 Generalized sections

of fault direction criterion
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Fig.6 Phasor diagram in condition of
backward power flow
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Fig.7 Flowchart of protection scheme
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Fig.8 Schematic diagram of active distribution network
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Table 1 Phasor angles for different
faults of line BC
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Table 2 Phasor angles of three-phase fault
in middle of line BC
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Table 3 Phasor angles of inter-phase fault
in middle of line BC
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Table 4 Phasor angles of three-phase fault in middle

of line BC when protection error is considered
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Protection scheme based on phase comparison of positive-sequence fault current
for active distribution network
PENG Chunhua,ZHANG Yanwei
(School of Electrical and Electronic Engineering,East China Jiaotong University ,Nanchang 330013, China)

Abstract: Since the increased penetration of distributed generation and the operational complexity of
active distribution network may cause the improper operation and reclosing failure of protections,a protection
scheme is proposed for it,which constructs the fault direction criterion based on the comparison between the
positive-sequence fault current and the reference phasor to quickly and accurately locate the fault zone and
then realize the selectively cooperative actions of the upstream and downstream protections. Due to the
system error,the generalized angle is adopted in the actual application to enhance the robustness of
direction criterion. Since this scheme needs only the post-fault current information,less voltage transformers
are installed. As the cooperation between protections needs only the transmission of blocking signal and trip
signal ,the demand of communication is reduced. The efficiency of the proposed scheme is verified by the
simulations in different fault conditions.

Key words: positive sequence; phase comparison; fault direction; active distribution networks; relay
protection



