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Abstract: This paper studied the feasibility and economy of
energy storage system combined with large-scale wind farm
participating in primary frequency regulation(FR), and put
forward a wind-storage cooperative FR control strategy. The
frequency characteristics of power grid under normal operation
and power shortage events were analyzed by statistical method,
and the necessity of new energy stations participating in primary
FR was verified. Analogous to the primary FR principle of
thermal power plants, the basic conditions for new energy units
to participate in primary FR were put forward. The technical
and economic characteristics of three FR schemes, such as
FR based on reserved capacity mode, based on rotor inertia of
wind fans and based on energy storage station,were analyzed,
it was pointed out that the third scheme was more economical
and effective. In order to make full use of the rotor inertia of
the fan to reduce the energy storage capacity, a wind-storage
cooperative FR control strategy was proposed, which could
effectively reduce the energy storage capacity by 26%.
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Table 1 The number of grid frequencies exceeded the dead zones

of FR in one day
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Table 2 Frequency fluctuation events caused by power grid fault in China
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Fig. 2 Frequency characteristics of power gird system with

different scale of renewable generators
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Fig. 5 The operation curve of wind turbines under reserved

capacity mode
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