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Fig. 1 Structure of progressive predictive control
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Fig. 2 Electrical topology of wind farm
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Fig. 3 Active power dispatching process
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Fig. 4 Reactive power optimization dispatching
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Fig. 5 De Aar wind energy project in South Africa
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Fig. 6 On-site test of De Aar wind energy project
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Fig. 7 Performance of active power reservation control
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ROLLING SMOOTHING CONTROL WITH ACTIVE POWER
RESERVATION FOR WIND FARMS IN SOUTH AFRICAN

Zhang Wenjian', Chu Jingchun’, Yuan Ling’, Pan Lei’, Pan Haining’
(1. State Energy Investment Cooperation Ltd., Beijing 100034, China;
2. State Key Laboratory of Wind Power Equipment and Control (Guodian United Power Technology Co., Ltd.) , Beijing 100039, China)

Abstract: Because of the complex topology of large wind farms, the problem of voltage stability is prominent, which
affects the tracking accuracy of dispatching instructions. In this paper, the active and reactive power command tracking
of wind farm is taken as the control objective, the design limit and terminal voltage are taken as constraints, and a power
control method considering the voltage stability in wind farm under the active power reservation mode is proposed.
Combining with ultra-short-term wind power prediction, the high-precision rolling control of wind power generation is
realized. The control strategy has been successfully applied to 245 MW large-scale wind power project in South Africa.
The on-site test results showed that it effectively reduces the power fluctuation at POC (point of connection)and improves
the voltage stability of the wind farm. It guaranteed the wind power project pass the on-side test of Eskom and enter the
stage of commercial operation successfully.

Keywords: wind farms; voltage stability; power control; energy management



