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Multi-objective dynamic optimal scheduling of power system considering wind power risk

YANG Jiaran', WANG Xingcheng', JIANG Cheng?, LUO Xiaofen®
(1. Dalian Maritime University, Dalian 116026, China; 2. State Grid Beijing Electric Power Company,
Beijing 100031, China; 3. HUANENG Weihai Power Generation CO., LTD., Weihai 264205, China)

Abstract: In order to solve the problem caused by the randomness of the wind power system, the load forecasting error
and the probability distribution function of wind speed are introduced to establish the stochastic model of the load and
wind power. Based on the in-depth analysis of the load and the random model of wind power, the cost of the wind power
access to the system to maintain the stable operation of the cost of the risk is considered, and the risk of wind power loss
and risk indicators are introduced. A multi-objective optimization scheduling model for power system with wind power
generation risk is constructed in order to achieve the overall optimization of the system total pollution emissions and the
lowest operating cost. The model is solved by using a novel bat algorithm, and the shortcomings of the algorithm are
improved. The algorithm can effectively solve the problems such as slow convergence and easy to fall into local
extremum. Taking large-scale wind power system as an example, the environmental and economic dispatch simulation is
carried out to verify the effectiveness of the proposed model and the algorithm.
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Table 2 Scheduled power outputs of conventional generator

MW
WA S B i B2 I B3
1 458.26 446.10 446.17
2 460.48 45831 458.42
3 285.52 260.07 191.22
4 340.36 328.31 328.45
5 178.87 168.80 168.50
6 237.50 236.51 236.49
7 112.37 93.10 84.29
8 141.10 141.09 140.97
9 63.00 64.00 64.00
10 36.77 32.99 33.23
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Table 3 Scheduled power outputs of wind farm up and down

spinning reserve demand

MW
B R HLI ) IE e 46 1] S 46 ]
1 88.80 92.09 73.64
2 134.85 99.14 90.70
3 149.92 99.27 74.49
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Table 4 Exhaust emissions of conventional generator per hour

B 1 2 3
RSB 1.52 1.63 1.59
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