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Energy Conversion System using a Novel Multi-Mode DC/DC Converter
for Hybrid Electric Vehicles

Tae-Sik Park'

Abstract - The rapidly growing demand for electric power systems in electric vehicles (EVs) and hybrid
electric vehicles (HEVs) require simpler, cost-effective, and higher performance components. In this paper, a
novel power conversion system for hybrid electric vehicles is proposed for these needs. The proposed power
conversion system reduces the conversion system cost while preserving same functionality. The proposed power
conversion system can boost multi-sources to drive a traction motor and to store energy at the same time
reducing number of switching components. In this paper, all operational modes of the proposed converter are
explained in detail and verified by a computer simulation first. Then, the topology and operational modes are
experimentally verified. Based on the results, the feasibility of the proposed multi-mode single leg power
conversion system for EV and HEV applications is discussed.

Keywords: electrical vehicle, multi-mode dc/dc converter, bidirectional converter, boost converter
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Table 2 Experimental Parameters

Nominal
output voltage 12V Inductor (L1) 0.8mH
Nominal
output current 4A Inductor (L2) 0.6mI
Battery 4V,3A MOSFET 10A,100V
T Vb\ '\ T T Vbuf: T T ‘Al T T §
SRR S I i L :
] 7] i T I"*\—:

2)iuc[10A100ms div] -
3t 10A1 vms )
144

Fig. 12 Expenmental results: (a) battery dlschargmg, (b)
Ultra capacitor and battery discharging; (c) Ultra
capacitor discharging and battery charging; top to
bottom; (d) Ultra capacitor discharging; top to
bottom: 1. Vs 2. Ly 3. I 4. or; [10V, 10A,
3000rpm,50ms/div]
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