The Transactions of the Korean Institute of Power Electronics, Vol. 17, No. 6, December 2012

523

e 2 - ESA A AH

15

http://dx.doi.org/10.6113/TKPE.2012.17.6.523

= Ay AFFAE AT
M3 A2
ey’

High Efficiency Power Conversion System

for Battery-Ultracapacitor Hybrid Energy Storages

Ju-Seung Yoo1, and Woo-Young ChoiT

Abstract - This paper proposes a high efficiency power conversion system for battery-ultracapacitor hybrid
energy storages. The proposed system has only one bidirectional dc—dc converter for hybrid power source with
batteries and ultracapacitors. The hybrid power source has bidirectional switching circuits for selecting one

energy storage device. Bidirectional power flow between the energy storage device and high voltage capacitor

can be controlled by one bidirectional converter. An asymmetrical switching method is applied to the

bidirectional converter for high power efficiency. Switching power losses are reduced by zero—voltage switching

of power switches. System operation and design considerations are presented. The experimental results are

provided to verify the performance of the proposed system.
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Fig. 1 Circuit diagram of the conventional System
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Fig. 3 Operations of the proposed system for battery charging and discharging modes
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Fig. 4 Operations of the proposed system for ultracapacitor charging and discharging modes
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Table 1 System parameters of 1 [kW] prototype

system
System Parameters
Battery voltage Vzr 160 ~ 190 [V]
Ultracapacitor voltage Ve 100 ~ 150 [V]
High side voltage Vg 320[V]
Load power P 1[kw]
Switching frequency f2 20 [kHz]
Inductor Lg 0.2 [mH]
Low voltage capacitor Czr Cre 1.6 [mF]
High voltage capacitor Cg 3.3 [mF]

Table 2 Switching device parameters of 1 [kW]
prototype system
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