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Abstract: It can not be ignored that active power fluctuations in wind power's influence on the grid. Smoothing active power of wind
power by moving-average method can diminish the fluctuation quantity of the grid-connected wind power. Sliding window that is
random directly affects the smoothing result. This paper comes up with moving-average and standard calibration combinatorial
method to separate grid-connected component and hybrid energy storage component from wind power. It decouples battery
component and super-capacitor component by the wavelet analysis theory. It researches the probability distributions of battery
component and super-capacitor component by the means of mathematic statistics and verifies that they follow t location-scale
distribution. At the different confidences and capacities, this paper calculates the means, the variances, the range of fluctuation and
the points of fluctuation of active power fluctuations in wind power to estimate different smoothing effects of hybrid energy storage
systems.
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Fig. 1 Active power curve of a 99 MW wind farm
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Fig. 2 Flow chart of the grid-tied part
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Fig. 5 Battery and super-capacitor’s component
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