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Research on reactive power and voltage control of large-scale photovoltaic power station

GE Hu', BI Rui', XU Zhi-cheng', DING Ming', REN Ke-ke?
(1. Photovoltaic System Research Center of Ministry of Education, Hefei University of Technology, Hefei 230009, China;
2. Jincheng Power Supply Company, Jincheng 048000, China)

Abstract: To satisfy reactive power and voltage control requirements of grid-connected photovoltaic power station, setting the
qualified voltage and power factor at the PCC as the optimal control objective, strategies based on nine-zone diagram for reactive
power and voltage control are proposed to PQ-type and PV-type photovoltaic power stations. Equivalent models of PQ-type and
PV-type photovoltaic power stations are built and the flowcharts for reactive power and voltage control strategies are presented.
Based on the typical dynamic changes of photovoltaic power station output and load, a 110 kV system with large-scale photovoltaic
power station for reactive power and voltage control is given and the results of simulation show that the proposed strategies are
effective and practical.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2011AA05A107).
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Fig. 1 Photovoltaic power station connected to the grid through two step-up transformers
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Fig. 2 Equivalent schematic diagram of PV array and inverter
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Fig. 3 Reactive power and voltage remote control diagram

of photovoltaic power station
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Fig. 5 Flowchart for reactive power and voltage control

strategy of PQ-type photovoltaic power station
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Fig. 6 Flowchart for reactive power and voltage control strategy

of PV-type photovoltaic power station
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Fig. 7 System wiring diagram of grid-connected photovoltaic power station
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Fig. 9 Voltage curve at the PCC before and after reactive power

and voltage control of photovoltaic power station
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