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Fig.1 Hybird energy storage system topology
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Tab.1 Basic parameters of converter

HAMIEE V,/V 300~ 600
AR vV, /V 600
WENR P, /KW 30
LKL TR B0 y (%) 40
HLA RSO o(%) 1

K2 HBHMASH

Tab.2 Parameters of battery cell and battery

28 HufH M HE

FRHE/V 3.2 PiRRA kv 1
HRRRE/(Ah) 60 SRR EN N VA Y 601.6
AR kg 2 ||Hb4AER/ (KW-h)  36.1
RIS B A 188
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Tab.3 Parameters of SC unit and SC module
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Tab.4 Basic parameters of vehicle

E 2 B
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Fig.4 Energy management strategy based on LPF
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Fig.6  Energy distribution based on LPF
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Tab.5 Parameter estimation of GMM
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Fig.8 Fitting surface of GMM
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Tab.7 Comparison results of methods
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Optimization of the DC-DC converter for hybird energy storage electric
vehicle base on gaussian mixture distribution

LI Hao-ting, WANG Xue-mei
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract; Combining the advantages of supercapacitors and batteries, hybrid energy storage system ( HESS) can
greatly improve the performance of the enery storage system. DC-DC converter in semi-active HESS needs to work in
the situation where the load power and input voltage changes dramatically. Therefore, it is hard to find the optimal
solution under the actual load condition based on performance evaluation under a single working condition. Consid-
ering the reasons above, this paper proposes a multi-objective optimization method of converter parameters based on
performance evaluation under actual load distribution. Firstly, the load probability distribution of the converter in
the hybrid energy storage system is fitted with the two-dimensional mixed Gaussian distribution model (2D-GMM ).
Then, the objective functions including average loss and cost are established based on the load probability distribu-
tion and loss model of the converter. Finally, NSGA-II algorithm is used to search the Pareto solution set and the
reasons for the optimal solution set are analyzed. The optimal converter design based on average loss and cost is giv-
en.

Key words: bidirectional DC-DC converter; hybird energy storage system; Gaussian mixture distribution; multi-

objective optimization



