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Development of bidirectional hybrid converter which enables both high
reliability and high efficiency for EV power supply system.

Sakasegawa, Eiichi
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In this study, we developed a novel multi supply type boost converter with
EDLC that suitable for three level inverters. A conventional circuit consists of series connected
four switches and one battery, and can control boost operation and neutral point potential. Control
performance required for proposed circuit are boost operation, neutral point potential control, and
current control of the EDLC. For the purpose, in this study, we examined a novel circuit and its
control system that enables three control performance and having the switch of the minimum number.
We used Pl control for the control system and applied a design method derived from conventional
circuit design.In conclusion, we represented the effectiveness of the proposed system for the
control performance bg simulation. Furthermore, we clarified the circuit modes that appear in each
control mode such as boost operation, neutral point potential control and current control of the
EDLC.
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4.
Parameters Value
Battery E [V] 70
Initial voltage of EDLC  E, [V] 30
EDLC Capacity [F] 300
Inductance L,,L, [mH] 2
Capacitor Cp,Cn [puF] 100
Resistance R1,R2 [Q] 50
switching frequency fg, [kHZ] 10
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9. Simulation waveforms of output voltages.
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10. Simulation waveforms of input currents.
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11. Simulation waveform of current of EDLC.
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