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Research on the Influence of Large-scale Distributed Photovoltaic Access to

Petrochemical Enterprises on Distribution Network Security

Wang Meiwei, Zhang Hongyang, Li Jun, Tao Linan, Sun Yang
(SINOPEC (Dalian) Petrochemical Research Institute Co. , Ltd. , Liaoning, Dalian, 116045)
Abstract; The large-scale distributed photovoltaic access brings significant changes in power grid flow and
power quality to petrochemical enterprises, which is an important factor affecting the safe and stable supply of e-
lectricity for these enterprises. Based on a case study of a photovoltaic power station connected to an enterprise’s

distribution network, a safety impact analysis was conducted on voltage fluctuations, short-circuit currents, har-
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monics, low voltage ride through, and fault characteristics at the grid connection point before and after photovolta-
ic grid connection. The results indicated that the closer the photovoltaic grid connection point was to the system
head, i.e. at a higher voltage level, the smaller the system voltage fluctuation and harmonic distortion rate. Mo-
reover, under a certain photovoltaic access capacity, there was a limit to the length of the photovoltaic transmis-
sion line. On the same branch, the voltage fluctuations caused by being closer to the photovoltaic grid connection
point were more pronounced, and had little effect on the voltage of adjacent branches. The short-circuit current of
the photovoltaic grid connection point busbar was basically equal to the sum of the short-circuit currents provided
by the grid side and the photovoltaic side. During the low voltage ride through phase, the reactive power output of
the photovoltaic inverter increased, providing transient voltage support to the grid connection point. The support
capacity was proportional to the capacity of the photovoltaic inverter. This example and conclusion can provide ref-

erence and guidance for large-scale distributed photovoltaic access enterprise power grid planning and operation.

Key words . distributed photovoltaic ; voltage fluctuation; harmonics; short-circuit current; low voltage crossing
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