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Impacts of Energy Storage Capacity Configuration of HPWS to Active Power
Characteristics and Its Relevant indices

LI Bihui ,SHEN Hong ,TANG Yong ,WANG Haohuai
China Electric Power Research Institute, Haidian District, Beijing 100192, China

Abstract:

The common characteristic of solar energy and wind power are the low energy density and the strong
randomness, and Hybrid Photovoltaic/Wind Power Generation System with Storage Bank (HPWS) is a
new form of power generation unit which use the complementation of characteristics of wind,
photovoltaic generation system, along with energy storage, can decrease the fluctuation of active
power in a hybrid system, improve power quality and reduce the impact to power system.
Characteristics and capacity configurations of wind power, photovoltaic system and energy storage
have a significant effect on active power output characteristics in a hybrid system. Starting with a
summary of the typical structure, the representative modals and technical characteristic of HPWS, this
paper further designs an optimization model of battery storage unit about charging and discharging,
and assigns the minimum fluctuation of active power as the optimum objective function ,a new concept
of initial capacity of battery storage in each step and a control policy for charging and discharging as
the constraint condition. Based on the model, three evaluation indexes of the active power fluctuation
of HPWS are put forward, combined with two indexes LPSP, EXC, which are commonly used to measure
the system reliability, moreover, the five indicators can be used to appraise the total output power
characteristics comprehensively. Finally, the paper use the Matlab programming to analyze the change
tendencies of output power with the battery capacity and the guide role of the indexes for determining
the optimum size of a HPWS.
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