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Experimental verification of the impact of high proportion distributed photovoltaic
access on distribution network protection
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3. Shandong Smart Grid Technology Innovation Center, Jinan 250002, China)

Abstract: In response to the national “double carbon” development strategy, the current power grid has formed a
new energy system architecture with green energy as the main body, and a large number of fans and photovoltaics
have been connected to the grid, bringing unprecedented challenges to the traditional power grid relay protection.
Especially, the impact of distributed photovoltaic access on the protection of the traditional distribution network
is mostly stuck in the theoretical analysis stage. And have no relevant experimental evidence has been found. In
this paper, the project team selected two typical 10kV distribution network scenarios of distributed PV connected
to the grid to carry out artificial short circuit tests. Through the analysis of test wave recording data, the analysis
of low penetration current characteristics in the distributed PV transient process was completed, and the impact of
distributed PV access on distribution network protection was quantitatively demonstrated. The research results of
this paper have theoretical guiding significance for the follow-up exploration of the adaptive boundary of protection

for distributed photovoltaic grid-connection.
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Fig. 1 Schematic diagram of distributed photovoltaic swabbing
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Fig. 2 Current phasor diagram of distributed PV swabbing action
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Fig. 4 Swabbing effect diagram under different conditions
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Fig. 8 Enhanced effect diagram under different conditions
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Fig. 9 Swabbing effect test verifies the fault topology
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Tab. 2 Current phase angle before and after fault

photovoltaic outlet
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Tab. 3 The short circuit current of feeder 2 fault verification

with boost action
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