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Fig. 1 Reactive power control structure of wind farm
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Table 1 Reactive control result in mode 2 in wind power integrated region
i B R v ARV AV Qn AQn RAGE AQ a AQw
1 0.870 4 0.893 5 0.106 5 1.2411 0 0.306 75 0.347 2 0.4 0.139
2 0.945 2 0.943 0 0.057 0 0.964 0 —0.277 1 0.242 85 0.2347 0.2 0.102
3 0.978 2 0.964 7 0.353 0 0.842 3 —0.1217 0.188 15 0.187 6 0.200 6 0.062
4 0.995 1 0.975 7 0.024 3 0.780 2 —0.062 1 0.168 39 0.144 3 0.200 7 0
5 0.995 1 0.975 7 0.024 3 0.780 2 —0.062 1 0.168 39 0.144 3 0.200 7 0
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Table 2 Reactive control result in mode 3 in wind power integrated region
i B R vV ARV AV p Q AQutep a AQw
1 0.870 4 0.888 4 0.111 6 0.960 4 —0.445 4 0.075 0.4 0.105
2 0.931 9 0.933 3 0.066 7 0.969 4 —0.233 2 0.075 0.075
3 0.959 5 0.949 2 0.050 8 0.972 2 —0.1250 0.075 0.075
4 0.982 2 0.964 4 0.035 6 0.973 8 —0.0300 0.075 0.057
5 0.997 4 0.974 5 0.025 5 0.974 6 0.037 0 0.075 0
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Table 3 Comparison between fact value of control voltage
and the result of table 2

i Bt bR WRME  MxRE/ OO0
1 0.893 5 0.888 4 0.57
2 0.934 3 0.933 3 0.11
3 0.952 4 0.949 2 0.33
4 0.967 3 0.964 4 0. 30
5 0.977 2 0.974 5 0.27
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Wind Farm Reactive Power Control Strategy Considering Local Networks Demand

ZHU Lingzhi, CHEN Ning, WANG Wei
(State Grid Electric Power Research Institute, Nanjing 210003, China)

Abstract: With more wind power integrated into power grid, its impacts on the main system voltage are more significant. Grid
companies require wind farm to provide supports to the main system voltage and reactive power control. Based on this, a
reactive power compensation control method of wind farm is proposed considering the voltage and reactive power demand in the
main system. The low voltage side of wind farm substation is chosen as controlled point. The reactive power control is divided
into four sections, namely, normal control, abnormal control, urgent control and off-grid control. Accordingly, three control
modes are given, including abnormal control mode, urgent control mode and fault control mode. In implementation, the
average voltage in a specific period is used to classify the reactive power control sections. Further, the control mode selected
according to the average voltage difference between two different periods and the communication between the substation and
wind farm. An actual system is analyzed. The results show that the reactive power of wind farm can be quickly regulated to
support the main system, maintaining the controlled voltage within limits in a measurement cycle.
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