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Fig. 1 Principle diagram of primary frequency modulation
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Fig. 2 Diagram of proportional curtailment strategy
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Fig. 4 Diagram of lithium battery energy storage system
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Fig. 5 The charging power change of lithium battery

energy storage system
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energy storage system
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Fig. 8  Wind power and load in the first scene
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Fig. 9  Primary reserve in the first scene
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Table 1 ~ The pre and post convert power in the first scene
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Fig. 10 Result of scheduling order

tracking in the first scene
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Table 2 The pre and post convert power in the second scene
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EXPERIMENTAL ANALYSIS OF 10 kW/20 kWh LITHIUM BATTERY
ENERGY STORAGE SYSTEM WITCH COMBINED WITH
WIND POWER AS PRIMARY FREQUENCY MODULATION RESERVE

Li Junhui', Fan Xingkai', Mu Gang', Yan Gangui', AnJun', Feng Xichao’

(1. School of Electrical Engineering , Northeast Electric Power University, Jilin 132012, China;

2. Shenyang Electric Power Supply Company , State Grid Liaoning Electric Power Company , Shenyang 110003, China)

Abstract: Most of the currently installed wind turbines are not equipped with frequency response capability. The large

scale wind power integration poses a great challenge to power system frequency stability. It is necessary to further improve

the frequency regulation ability of high wind penetration power system. In this paper, wind turbine proportional

curtailment power is reserved as basic unit to provide primary frequency regulation. Base on the requirements of fifteen

minutes continuous output in primary reserve, a maximum method for energy storage system is proposed to coordinate

wind farm to supplement primary reserve. Capability of lithium battery energy storage system participating in power

system primary frequency regulation is verified based on the 10 kW/20 kWh lithium battery energy storage system in the

laboratory. At last, it is confirmed that the lithium battery energy storage system can quickly and accurately track

frequency modulation scheduling instructions, and has the ability to take part in primary frequency regulation.

Keywords: wind power; energy storage; electric frequency control ; experimental platform





