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Output Voltage Control Technique Using Current Forward Compensation for
Phase Shifted Full Bridge Converter Without Output Capacitor

You-Seung Shinl, Seung-Woo Baekl, Hag—Wone KimT, Kwan-Yual Chol, and Jeong—Won Kang1

Abstract

At present, the low-voltage, high—-current type power supply is mainly used for effective sterilization in the

ballast water treatment system. Research on PSFB converters without output capacitors has been ongoing.

Such converters effectively treat ballast water without a separate disinfectant through electric pulses by

applying a pulse-type power to the output electrode without an output capacitor. However, in the case of the

pulse-type electrolysis treatment method, voltage overshoot can occur due to abrupt voltage fluctuations when

the load changes, resulting in circuit reliability problems because of the output capacitorless system. Therefore,

a new voltage control algorithm is required. In this paper,

we will discuss voltage control for pulsed

electrolysis topology without an output capacitor. The proposed voltage control method has been verified using

Simulation and experiment. The usefulness of the proposed control method has been proven by the experimental

results.
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Fig. 1. Pulsed PSFB converter circuit without output
capacitor.
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Fig. 2. Voltage and current bode plots according to duty
variations.
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Fig. 3. Conventional control block diagram of PSFB converter.
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Fig. 4. Conventional control block diagram of pulsed PSFB converter.
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Fig. 8. Proposed control block diagram of pulsed PSFB converter.
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TABLE I
PULSED PSFB CONVERTER PARAMETER

Item Mark Value Unit
Rated output power P, 30 kW
Rated output voltage v, 24 1%
Rated output current 1 1125 A
Input voltage Vin 625 1%

Turn ratio (N2/N1) n 0.0666 -
Leakage inductance Ly, 16 uwH
Switching frequency Ssw 20 kHz
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Fig. 9. Simulation circuit for proposed current forward
compensation controller.
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Fig. 11. Output current, voltage and resistance, load switch
waveform of conventional PI controller method.
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Fig. 12. Output current, voltage and resistance, load switch
simulation waveform for proposed PSFB converter current
forward compensation controller.
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Fig. 14. Ouput voltage, current and trans voltage pulsed
PSFB converter experimental waveform (load : 100%6).
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3
lo
<
[
E
—
o
=3
ftl
_lh',_mo
o I
> 2
rO
=S

Fig. 16. Ouput voltage, current and trans voltage pulsed
PSFB converter experimental waveform (load: 100% — 80%).
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Fig. 17. Ouput voltage, current and trans voltage pulsed
PSFB converter experimental waveform (load: 100% — 60%).
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