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Optimal Design of Soft-Switching Cell for High Efficiency and
High Power Density for HDC of FCEVs
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Abstract

In this study, the optimal design methods of soft-switching cell for high-voltage DC-DC converter (HDC) of
fuel cell electric vehicles (FCEVs) is proposed for high efficiency and high power density. The appropriate
soft-switching cell for FCEVs is chosen by analyzing the losses of HDC which adopts soft-switching cell. The
proposed optimal design methods for the soft-switching cell are divided into two purposes which are
improvement of efficiency and power density. Two kinds of design methods enable to improve fuel efficiency
and cost, respectively. The proposed design methods are validated with the experimental results based on the
specification and hardware used in actual FCEVs.
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Fig. 2. Design method according to the load range.

TABLE I
OPERATING CONDITIONS AND SPECIFICATIONS OF
MAIN COMPONENTS OF HDC

Parameter Value Main elements
IXXH50N6
Low Voltage Vi 1200~270 [V]| SW OB3D1
High Voltage Vi |250~450 [V]
Main driving range | Po | 1~3 [kW] L | 550 [uH]
Maximum power | Py | 13 [kW]
Switching frequency | fao | 20 [kHz] | Chux | 82 [uF]
Ripple voltage AV 0.2% Choost | 390 [uF]
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Fig. 4. Waveform Comparison of ZCS-QRC and ZVT-PRC.
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TABLE II
LOSS FACTOR ANALYSIS ACCORDING TO L, AND C,
Loss type L o5
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