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Analysis and Control of Instantaneous Voltage Compensator Using New
Phase Angle Detection Method Synchronized by Positive Sequence of
Unbalanced 3-Phase Source
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ABSTRACT

Unbalanced source voltage in the 3-phase power system is decomposed into positive, negative and zero sequence
components. Also, assuming there is no neutral path in the system, the zero sequence component is not shown on the
load side. Therefore, in the unbalanced power system without neutral path, it is possible to provide balanced voltage to
the load side by compensating negative sequence component and also to regulate the voltage amplitude by controlling
the positive sequence component. In addition, the symmetrical components due to voltage unbalance can be effectively
detected on the synchronous reference frame by using d-q transformation. In this paper, an algorithm not only
compensating unbalanced source voltage by canceling the negative sequence component on the synchronous reference
frame but also maintaining load voltages constantly is proposed. Also a novel method for phase angle detection
synchronized by positive sequence component under unbalanced source voltage is suggested and this detected phase
angle 1s used for d-q transformation. The performances and characteristics of the proposed compensating system are
analyzed by simulation and verified through experimental results.

Key Words: unbalanced source voltage, positive & negative sequence component, instantaneous voltage compensator,
phase angle detection
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