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High Gain Soft switching Bi-directional Converter for Eco—friendly Vehicle
HDC
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ABSTRACT

This paper proposes a non-isolated bidirectional soft-switching converter with high voltage for high
step-up/down and high power applications. Compared to the conventional boost converter the proposed
converter can achieve approximately doubled voltage gain using the same duty cycle. The voltage ratings of
the switch and diode are reduced to half, which result in the use of devices with lower Rpsion and on drop
leading to reduced conduction losses. Also, voltage ratings of the passive components are reduced, and therefore
the total energy volume is reduced to half. Further, the switch is turned on with ZVS in the CCM operation
which results in negligible surge caused leading to reduced switching losses. The validity of the proposed
converter is proved through a 10kW prototype.

Key Words : Non-isolated, Bi-directional, Soft-switched, High volatge gain, High step-up,
High step-down, CCM, HDC
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Table 1 Toyota Prius Battery Speoificationsm

Model code
Feature
1997 2000 2004 2010
Modules 40 38 28 28
Cells per module 6 6 6 6
Total cells 240 228 168 168
Cell Voltage 12 12 1.2 1.2
Battery
Voltage total volts 288 2736 | 2016 | 201.6
Capacity amp-hours 6 6.5 6.5 6.5
Capacity watt-hours 1728 1778 1310 1310
Weight kilograms (kg) 57 50 45 H
Eletric Operating voltage 288 273 500 650
Motor Power Kw (hp) 30(40) | 33(44) | 50(67) | 60(80)
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Fig. 1 proposed high gain soft switching bidirectional
conver ter
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Fig. 2 Key waveforms for step-up operation of the Fig. 4 Key waveforms for step-down operation of
proposed conver ter proposed conver ter
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Fig. 3 Step-up operation modes of the proposed converter
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Fig. 5 Step-down operation modes of the proposed conver ter
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Table 2 switching characteristic of the proposed conver ter
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Table 3 Comparison of component ratings
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