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Photovoltaic power distribution network in composite sequence network adaptive protection

YANG Qiuxia', JIANG Peipei®, LIU Tongxin', WEI Lingling'
(1. School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China;
2. State Grid Ningjin County Power Supply Company, Xingtai 055550, China)

Abstract: Traditional three-step current protection in distribution network containing photovoltaic power (PV) power
can't operate accurately due to different PV supply capacity and incorporated position. In order to solve this problem, this
paper puts forward to proceed with adaptive current protection setting according to the composite sequence network
voltage protection point. First of all, it extracts the fault voltage and positive sequence fault current phase difference to
determine the fault occurred in the PV power supply upstream or downstream. Then, it selects sequence component to
judge fault type and fault zone. Finally, it uses the composite sequence network voltage to obtain the current setting value
in protection installation, to carry out adaptive protection setting movement. The protection scheme is verified by the
simulation. It can realize adaptive on-line protection setting and effectively improve the scope of local protection based on
different incorporated position, capacity, and failure location of PV power.
This work is supported by National Natural Science Foundation of China (No. 61573303).
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Fig. 2 Simulation model of PSCAD containing PV grid
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Fig. 3 Current waveform before and after C bus is connected to PV
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Fig. 4 Current waveform when PV is connected

into different buses
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Fig. 5 A phase asymmetric positive sequence network

when k1 occurs two-phase short circuit
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Fig. 6 A phase asymmetric negative sequence network

when k1 occurs two-phase short circuit
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Fig. 7 A phase asymmetric composite sequence network

when k1 occurs two-phase short circuit
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Fig. 8 A phase asymmetric composite sequence network

when k2 occurs two-phase short circuit
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Fig. 9 A phase composite sequence network when k1

occurs three-phase short circuit
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Fig. 11 A phase equivalent positive sequence

network when k2 fault
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Table 2 Simulation results of BC phase short circuit
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Table 3 Simulation results of the three phase short circuit
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