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ABSTRACT

This paper discusses how to generate the reference
compensation voltages in Dynamic Voltage Restorers (DVR)
by use of PQR power theory. Sensed three-phase terminal
voltages are transformed to PQR coordinates without time
delay. Since the reference voltages in PQR coordinates are
dc values, 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 in the feedforward controller of a
DVR by experiments.
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Fig. 1 Physical meaning of proposed PQR transformation,
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Fig. 2 Voltage representation between a-b-c coordinates
and p-g-r coordinates; a) when three-phase voltages
are sinusoidal balanced with the phase lag of 30" to
the reference voltage, b) when three-phase voltages
are sinusoidal but unbalanced with the phase lag of
30°, ¢) when three-phase balanced voltages are
distorted by the 7™ order harmonics with the phase
lag of 30",
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Fig. 6. Experimental waveforms for ‘source terminal
voltages (time=10 ms/div): a) symmetrical sag
occurred in Case 1, b) typical two-phase sag
occurred in Case 2,
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Fig. 7 Experimental waveforms for reference compensation
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symmetrical sag occurred in Case 1, b) typical
two-phase sag occurred in Case 2.
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Fig. 8 Experimental waveforms for the reference
compensation voltages in a-b-c¢ coordinates (time=10
ms/div): a) symmetrical sag occurred in Case 1, b)
typical two-phase sag occurred in Case 2,
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