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A Study On High Power Factor Sine Pulse Type Power Supply For Atmospheric
Pressure Plasma Cleaning System with 3-Phase PFC Boost Converter

Hee-Min Han, Min-Young Kim, Kwang-Duk Seo and Joohn-Sheok Kim
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ABSTRACT

This paper presents quasi-resonant type high power factor ac power supply for atmospheric pressure plasma
cleaning system adopting three phase PFC boost converter and it's control method. The presented ac power
supply consists of single phase H-bridge inverter, step-up transformer for generating high voltage and three
phase PFC boost converter for high power factor on source utility. Unlikely to the traditional LC resonant
converter, the propose one has an inductor inside only. A single resonant takes place through the inside
inductor and the capacitor from the plasma load modeled into two series capacitor and one resistance. The
quasi-resonant can be achieved by cutting the switching signal when the load current decrease to zero. To
obtain power control ability, the propose converter controlled by two control schemes. One is the changing
output pulse period scheme in the manner of PFM(Pulse Frequency Modulation) control. On the other, to
provide more higher power to load, the DC rail voltage is directly controlled by the 3-phase PFC boost
converter. The significant merits of the proposed converter are the uniform power providing capability for high
quality plasma generation and low reactive power in AC and DC side. The proposed work is verified through
digital simulation and experimental implementation.

Key Words : AC Plasma power supply, Atmospheric plasma, 3-Phase boost converter, Quasi-resonant AC
inverter, High power factor
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Fig. 1 Discharge of the atmospheric pressure plasma
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Fig. 5 Structure of the conventional LC
resonant type power supply
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Fig. 16 Experimental results with 40kHz output
frequency. — Load voltage (upper: 100V/div) and
Load current (lower: 10A/div) (Time axis: 5us/div)
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Fig. 18 DC-Voltage change experimental result.
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