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Optimal allocation of reactive power source for wind farms
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Abstract: Based on wind farm real operation situation, a novel method using sensitivity analysis for reactive compensation
allocations is proposed. In this paper, the sensitivity coefficient is defined as partial derivative of active power losses/reactive power.
The nodes which have higher sensitivity coefficient are selected for install capacitors or SVC to reduce the active power losses to the
largest extent. The primary solution of the problem is obtained by Greedy algorithm, and then an optimized solution is achieved by
iterative solving algorithm. At last, the proposed method is tested in an actual wind farms in Inner Mongolia, computational results

show that the proposed method is feasible and effective.
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Fig. 1 Simplified equivalent electrical circuit of

induction machine
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Tab.1 The efficiency of capacitor compensation under various wind turbines output

P. Q. V EAFHHEMHT Q Hife/Mvar EEF U NEMHT P HFEMW Vip.u
60% 70% 80% 90% 100% 60% 70% 80% 90% 100% V min V max
FHEI1 4.57 4.92 6.54 8.96 11.24 4.05 5.86 7.12 8.55 9.68 0.78 0.95
HE2 6.45 8.05 10.15 13.15 16.45 2.15 2.96 413 5.51 7.98 0.92 1.02
HE3 573 7.2 9.25 12.34 15.87 1.95 2.65 378 5.05 7.51 0.96 1.01
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