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Development of Three Phase 10kW Voltage Sag Compensator

Seung-Woo Chae', Hyunsik Cho', I-Yong Lee!, Se-11 Kong', Byung-Moon Han® and Hanju Cha'

Abstract -

3-Phase voltage sag compensator protects a critical load from grid sags. The paper presents an

algorithm and design of 3-phase voltage compensator. Compensator algorithm consists of a 3-phase voltage sag

detection,

thyrister commutation method and inverter output voltage control. The compensator satisfies SEMI

F47 standard and 10kW 3-phase voltage sag compensator prototype is assembled. Validity of the proposed

compensator is verified by simulation and experiment.
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Fig. 1 SEMI F47 standard for sag voltage
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Table 1 Specification of supercapacitor
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Fig. 4 Operation of all-pass filter when sag voltage
occurrence (a)Normal operation of all-pass filter
(b)Abnormal operation of all-pass filter
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Fig. 5 Block diagram of modified all-pass filter
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Table 2 System parameter

Item value

Rated voltage 30 220V

Rated frequency 60Hz

Rated capacity 10kW

DC capacitance 2.25F
Transformer 10kVA 220V:130V
leakage transformer 500uH

IGBT 600V, 120A
Switching frequency 10kHz
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Fig. 12 Simulation result for one phase sag(30%) degree
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Fig. 18 Experimental result for voltage sag(expanded
waveform), 30% sag, phase 45°(a)Grid voltage
(b)Grid current (c)Load voltage (d)Sag detection
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