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Fig. 1 Flow chart of wind farm involved in restoration
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Fig. 2 Restoration power curve over time
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Fig. 3 Start-up simulation result of
unit waiting for recovery
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Table 2 Restoration result with start time of 07:00 am

Wi - 17 VLK
wpy BT meme R e
1 18 30-2-3-18 3.00 4,00
2 33 18-17-16-19-33 8. 00 9. 00
3 32 3-4-14-13-10-32 14. 00 15. 00
4 36 16-24-23-36 18. 00 27.17
5 38 2-25-26-29-38 31.17 145. 06
6 34 19-20-34 147.06 148. 30
7 39 2-1-39 150. 30 161. 87
8 31 4-5-6-31 164. 87 167. 35
9 37 25-37 168. 35 169. 67

10 35 23-22-35 171.67 172.70
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Optimization of Power Network Reconstruction with Wind Farm Considering

Uncertainty of Wind Power Prediction Error

LIANG Haiping', CHENG Ziwei', SUN Haizin®, LIU Yingpei', GU Xueping'
(1. School of Electrical & Electronic Engineering, North China Electric Power University, Baoding 071003, China;
2. Cangzhou Power Supply Branch Company, State Grid Hebei Electric Power Corporation, Cangzhou 061001, China)

Abstract: In the process of power system restoration after a large power outage, the power support of wind farms is taken into
account that it can speed up the restoration of the system. But the output of wind farms is uncertain, which poses a new
challenge for the formulation of system restoration plans. A method of power network reconfiguration restoration is present
considering the uncertain output of the wind farm. Firstly, the prediction error uncertainty model is used to describe the
uncertain output of the wind farm, and then output strategy is limited by the wind farm to eliminate the negative impact of
wind power volatility on grid reconfiguration. Meanwhile, the indicator which reflects the success rate of network restoration is
defined to depict that the uncertainty of the wind farm forecast output may lead to the risk of restoration failure. After that, the
stochastic dependent-chance programming model is established under the condition that the success rate of node restoration is
not lower than a certain confidence level. By maximizing the success rate of network restoration and minimizing the restoration
time of grid is regarded as the optimal objective, the model is solved by the hybrid intelligent algorithm composed of discrete
particle swarm optimization algorithm and stochastic simulation techniques. Finally, the comparison and analysis of the
proposed method and the traditional restoration method is made based on the example of IEEE 39-bus system. The result
shows that the restoration strategy proposed in this paper can speed up the process of network reconstruction and reduce the
restoration time of the grid while effectively coping with the uncertain output of the wind farm.
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