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Determining the Compensation Voltages for Dynamic Vcltage Restorers by
use of PQR Instantaneous Power Theory

H.S. Kim, S.J. Lee, and S.K. Sul
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ABSTRACT

This paper discusses how to generate the reference compensation voltages in Dynamic Voltage Restorers
(DVR) by use of PQR instantaneous power theory. Sensed three-phase terminal voltages are transformed to
PQR coordinates without time delay. Since the reference voltage in PQR coordinates is a single dc value, the
voltage controller for DVRs is simple and easy to design. Proposed control method can be implemented by
feedforward controllers or by feedback controllers. This paper verified the theory by a feedforward controller of
a DVR with simulation and experiment.

Key words : Dynamic Voltage Restorer (DVR), POR Instantancous Power Theory, Voltage Controller,
Reference Compensation Voltage
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Voltage representation between a-b-c

coordinates and p-g-r coordinates

(a) when three-prase voltages are sinusoidal
balanced with the phase lag of 30° to the
reference voltage

(b) when three-prase voltages are sinusoidal
but unbalancec with the phase lag of 30°
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distorted by the 7™ order harmonics with
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Table 1 Voltage sag conditions in the experiment

Sag =71 A A Sag casel SagcasegT
Vsa [V] 127.20° 64.,0° 127.,0°
Vsb [V] 1127,-120°| 64.-120° 164, -135°
Vsc [V]  [1272120° | 64.120° 644135ﬂ
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