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A Novel, High—performance Single-phase Voltage Regulator Using Common Arm

PN S A L S S XS L S

& WA -

& B &Y

(Sung-Jun Park - Han-Woong Park - Dal-Sub Song * Man-Hyung Lee - Cheul-U Kim)

Abstract - This paper presents the novel low-cost high-performance single-phase voltage regulator which has common arm
between the AC/DC and DC/AC power converters and adopts appropriate switching strategy, resulting in the reduction of the
number of switching devices. Moreover, by introducing the method to replace the conventional AC condenser in filter circuit
with the new low-cost type using two DC condenser, the whole voltage regulator system can be more compact, simpler and
less expensive than conventional ones. The fully digital controller is designed using high speed DSP, and the proposed system

is validated through the experimental results.
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(b) Proposed AC/DC/AC inverter system
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Fig. 1. Proposed and conventional AC/DC/AC inverter system
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Table 1. Output voltage according to ON and OFF state
of each switches

s (8]l Qs Vourl Vous
OFF OFF OFF 0 0
OFF | OFF | ON 0 Ve
OFF ON OFF Ve 0
OFF | ON ON Vae Ve
ON OFF OFF ~Vae Ve
ON OFF ON Ve 0
ON ON OFF 0 Ve
ON ON ON 0 0
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11. Switching pattern
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(a) Source voltage and input current of converter
(b)Y Output voltage of inverter and capacitor voltage
of filter
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