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Fig.1 Wiring diagram of distribution network with
distributed photovoltaic generation
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Fig.2 Sequence networks of single-phase grounding fault
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Fig.3 Compound sequence network of single-phase
grounding fault
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Fig.4 Compound sequence network after action of Protection 1
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Fig.5 Corresponding relationship between neutral
point voltage and k
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Fig.7 Three-phase voltage of main transformer
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Table 1 Neutral point voltage of 110 kV main transformer under different conditions
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Influence of distributed PV integration on neutral point voltage of
110 kV main transformer
JIA Ke' ,WANG Zhiya' ,DAI Ming' ,BI Tianshu',LI Chenxi',ZHANG Chi’
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. Electric Power Research Institute of Guangdong Power Grid Corporation , Guangzhou 510080, China)

Abstract: When the 110 kV main transformer with distributed PV ( PhotoVoltaic) integration at the low voltage side
operates in the non-direct-grounding mode , the single-phase grounding fault may cause the problem of neutral point
overvoltage for the transformer, which threatens the insulation of the neutral point. The fault characteristics of net-
work , the action of line protection and the voltage deviation of neutral point after faults are analyzed , based on which,
the possible deterioration of the neutral point voltage deviation caused by the integration of distributed PV after line
protection action is analyzed,the influences of PV capacity and local load are discussed,and then the relevant sug-
gestion of installing gap protection for the 110 kV main transformer in the distribution network integrated with distri-
buted PV is given.
Key words : distributed power generation ; photovoltaic generation ;neutral point voltage ; gap protection ;active distri-

bution network ; grounding fault ; overvoltage



