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Optimal reactive power planning in distribution system with wind power generators

LIU Xue-ping, LIU Tian-qi, LI Xing-yuan
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: The active power output of the wind power generators is calculated by the probability of running state, and the expectations
of active power are used to replace the randomly changing output. Considering light, normal, and heavy load operation mode, the
mathematical model has been established. In the heavy load operation mode, the multipurpose optimal model is proposed which aims
to minimize the investment cost, maximize the level of static voltage stability and the savings in energy cost, the problem is solved by
NSGA- Il algorithm. In the light and normal load operation mode, the optimal model is proposed which aims to maximize the savings
in energy cost. The three operating modes are coordinated by the maximum savings when reactive power has been compensated, the
optimum allocation of the capacitor is obtained, and the whole optimization is realized. An example verifies the feasibility of the model
and the algorithm.
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Fig.1 Power curve of a wind power generator
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Tab.1 Electrical parameters of wind turbine induction generator

ZH | X/ Q X/ Q Ry Q X/ Q
A | 0.762 | 0.23289 | 0.00759 | 3.44797
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Tab.2 Schemes for reactive power optimization
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Tab.3 Comparison of optimal schemes
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Fi | 146248 | 0.0692
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Tab.4 Static capacitor utilization ratio
TR | TE2 | HR3 | HE4 | RS | %6
K | 100% | 100% | 100% | 100% | 100% | 100%

—f | 100% | 92.8% | 77.1% | 86.0% | 81.4% | 76.2%

/| 100% | 92.8% | 742% | 79.1% | 70.0% | 65.1%
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