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Fig.1 Flow chart of extraction of typical duty cycle
curves of energy storage battery
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power prediction error
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Fig.4 Extracted diagrams of power and SOC of energy
storage system in typical duty cycle and their
climbing characteristic curves
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Extraction of Typical Duty Cycle Curves of Energy Storage Battery Based on

Time-series Correlation and Clustering Method

YANG Shuili', HOU Chaoyong', XU Shouping', ZHAO Luxing', SUN Bingying®?, CHEN Jizhong'
(1. National Key Laboratory on Operation and Control of Renewable Energy and
Energy Storage (China Electric Power Research Institute), Beijing 100192, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Extensive concern has arisen on how to evaluate and test the actual working characteristics of energy storage battery,
while no authoritative method gets established yet. Based on several duty cycle of battery under the typical application
scenarios, this paper studies the eigenfactors and static configurations with different confidence coefficients while neglecting the
time-series correlation. Then a method of extracting typical duty cycle curves of battery based on the time-series correlation
analysis and the clustering method is proposed. The periodic variational regularity, operating modes, and mode exchanging
orders and frequency of energy storage battery output when operating are analyzed, and the operation track of state of charge
(SOC) of battery is described. The duty cycle curves, which can control and evaluate the energy storage battery output in the
real-time and SOC of battery, are extracted. Finally, taken the application of a battery energy storage system tracking the
planed wind power output of a certain wind farm as an example, the effectiveness and feasibility of the proposed method is
verified.
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