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Abstract

This paper presents a design and simulation of bi-directional DC/DC boost converter for a fuel cell system. In this paper,
we analyze the equivalent model of both a boost converter and a buck converter. Also we propose the controller of
bi—directional DC-DC converter, which has buck mode of charging a capacitor and boost mode of discharging a capacitor.
In order to design a controller, we draw bode plots of the control-to—output transfer function using specific parameters
and incorporate proper compensator in a closed loop. As a result, it has increased PM(Phase Margin) for better dynamic
performance. The proposed bi-directional DC-DC converter's 3pole-2zero compensation method has been verified with
computer simulation and simulation results obtained demonstrates the validity of the proposed control scheme.

Keywords : %¥%d 7AW E (Bi-directional DC-DC converter for a fuel cell), ZAHE X2 & (Converter modeling),
2pole-1zero X.7¢(2pole-1zero compensation), ©]& F3 A o] (Duall loop control)
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discharging circuit for renewable energy
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Fig 3. Block diagram of the converter transfer function
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function to compare the two methods
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Table.2 The battery specifications

Type Lead-Acid
Capacity 365AH

Weight 615Kg

Rated voltage 48.0V (24 cells)
Maximum voltage 56.4V
Minimum voltage 42.0V

Specific gravity 1.280 / 25°C
Charge method CC/ CV
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Table.3 The battery charger model specifications

Parameter spec.
Input voltage 180V
output voltage 48V
Switching frequency 20kHz
Output filter inductor 230uH
Output filter capacitor 3000uF
Equivalent capacitance of the battery | 91250F
Equivalent series resistance of the 118mo

battery
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