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Abstract: To solve the problems in the bidding of wind power and energy storage in energy market and fast frequency
modulation market, a coordinated optimization bidding strategy for wind power and energy storage based on approximate
dynamic programming is proposed. Firstly, to maximize the income, the optimization bidding model for wind power and
energy storage participating in energy market and fast frequency modulation that has taken the randomness of wind power
and life degradation of energy storage into consideration is established. Secondly, to deal with the non-convexity and
randomness of the bidding model, the approximate optimal solution of the original problem is obtained after being divided
into multiple sub-problems by approximate dynamic programming and solved individually.Finally, the proposed method is
applied to the power market in Guangzhou and the fast frequency modulation market in Maryland , New Jersey, Pennsylvania
(PJM) ,and its effectiveness has been proven.
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Fig. 1 Fast frequency modulation signal acquisition
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