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Power System Protection and Control
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On demand response participating in the frequency control of the grid under high wind penetration

BAO Yuging', LI Yang', WANG Chunning®, XUE Lu?
(1. School of Electrical Engineering, Southeast University, Nanjing 210018, China; 2. Nanjing Power Supply Company,
Jiangsu Electric Power Company, Nanjing 210008, China)

Abstract: In view of the frequency control problem caused by high wind penetration, demand response for the frequency
control is investigated. In order to reflect the characteristics of wind power, the frequency response model of high wind
penetrated power systems is developed, in which wind generators and thermal generators are modeled respectively. The
wind generators can participate in frequency control by temporarily release kinetic energy stored in the rotor. However,
this control method cannot cope with large disturbances. To support the frequency control, the demand response adopts a
control method which is similar to the under frequency load shedding method. That is, some electrical appliances are
switched off when the frequency drops; after the frequency restores, these manipulated appliances are switched on again.
The simulation results show that demand response in cooperation with wind generators can greatly improve grid
frequency stability.
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Fig. 1 General control scheme of wind turbines
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Fig. 2 Mechanical power captured by wind turbines
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Fig. 3 Frequency response model of power system
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Table 1 Parameters for the frequency response model
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Fig. 4 Control logic of grid friendly appliances
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Table 2 fy, and #,¢ for different categories of grid friendly

appliances
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1 49.95 50
2 49.93 45
3 4991 40
4 49.89 35
5 49.87 30
6 49.85 25
7 49.83 20
8 49.81 15
9 49.79 10
10 49.77 5
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