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A Power Quality Disturbance Generator Applicable to
Linear and Nonlinear Loads

Sung-LDae Park

Department of Electrical Engineering, 7he Graduate School,
Lukvong National University

Abstract

This paper deals with a new.power quality disturbance generator. In order to
test the custom power device such as UPS(Uninterruptible Power Supply),
DVR(Dynamic  Voltage Restorer), SSTS(Solid State Transfer Switch),
DSTATCOM(Distribution Static Compensator), etc. a power quality generator are
not easy to use in laboratory because of its high cost. The proposed generator
has good features “of simple- structure, low..cost: in -implementation, high
efficiency, reliability and easy control.

Furthermore, the generator can operate with nonlinear load as well as linear
load. The generator provides voltage sag, swell, outage, unbalance and phase
jump. In the generation of phase jump the magnitude of the phase jumped
output voltage can be controlled too. The operating principle of the proposed
generator is described and analysed. Each power quality disturbance generation

mode is simulated with software package of Simplorer.
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The usefulness of the proposed scheme is proved through experimental
results. The generator is expected to be used as a cost-effective power quality

disturbance generator for the performance test of the custom power device.
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Fig 5-1 Source voltage and 3-phase output voltage in case of

30% sag generation (200V/div., 100ms/div.)
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Fig. 5-2 a phase current in case of 30% sag generation

(10A/div., 5ms/div.)
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............... VCS
i

a4 55 A¢=HE (v,, =0.50, v,, =0.2v, v, = 0.6v,)

CS

(500V/div., 200V/div., 100ms/div.)

Fig. 5-5 Voltage unbalance (v,, = 0.5v,, v,, = 0.2v, v, = 0.6v,)

(500V/div., 200V/div., 100ms/div.)
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+2 BN/

a9 5-630° H4E¥ (100V/div., 20ms/div.)
Fig. 5-6 30 degree phase jump generation
(100V/div., 20ms/div.)

a9 5-7 40° 93=® (100V/div., 20ms/div.)
Fig. 5-7 40 degree phase jump generation
(100V/div., 20ms/div.)
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a9 58 60° #1/4=% (100V/div., 20ms/div.)
Fig. 5-8 60 degree phase jump generation

(100V/div., 20ms/div.)
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a9 5-9 AdE Alojgk 30° A= H

Fig. 5-9 30 degree phase shift generation

a9 5-10-ASks A 3 45° H e

Fig. 5-10 45 degree phase shift generation
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