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Fig.1 Schematic diagram of HESS suppressing
intermittent load
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Fig.2 Hilbert spectrum transformation result of
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Optimal frequency division and capacity determination technology of
hybrid energy storage system for suppressing intermittent load

REN Kai',JTANG Wei',YANG Bo'?,SANG Bingyuz,LIU Zh()ng3,LI Peipei3
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. China Electric Power Research Institute(Nanjing),Nanjing 210003, China;

3. Yangzhou Power Supply Company of State Grid Jiangsu Electric Power Co.,Ltd.,Yangzhou 225000, China)
Abstract: In the distribution network,intermittent loads such as fish pond and water pump can cause power
peak-valley difference up to about 10 times, which affects the safe operation of distribution network. A
HESS(Hybrid Energy Storage System) containing power-type and energy-type energy storage devices can be
used to suppress power fluctuations of intermittent load. Therefore,the frequency division and capacity deter-
mination technology in the design process of HESS is mainly studied. The characteristics of intermittent
load are analyzed in frequency domain by using the combination method of empirical mode decomposition
and Hilbert spectrum transformation. According to the principle of least energy aliasing,the parts of inter-
mittent load responded by the supercapacitor and the battery respectively are determined. The rated power
and capacity of HESS are determined under the charging and discharging constraints of energy storage
devices. The optimization model of HESS frequency division and capacity determination including capacity
cost and power cost is established, and the genetic algorithm is used to optimize the model, obtaining the
optimal capacity configuration of HESS. Based on a practical example,the simulative results verify the effec-
tiveness of the proposed method.

Key words: intermittent load; hybrid energy storage system;empirical mode decomposition; Hilbert spectrum

transformation ; capacity configuration
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Table Al System related parameters

PSR ZH HE
R WA BB KT kW) 3000
AR A R K/ (kW h) '] 400
& Hiith YA R B KS/[I6 (KW -h)!] 0.5
SOC i [0.1, 0.9]
RIS % 80
R RA REL K/(OEKkW) 1200
AR R KW/[7G (kW h)'] 2800
2 PR A AR IBYERA R B Ke/[IG- (KW -h) '] 0.5
SOC i [0.1, 0.9]
FETR LR % 95
DC/DC 3% /% 95
ol 2t

DC/AC F/% 95
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