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PLL for Unbalanced Three-Phase Utility Voltage using Positive Sequence
Voltage Observer

Hyeong-Su Kim and Jong-Woo Choi
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ABSTRACT

This paper proposes the PLL method using positive sequence voltage which is estimated by full-order state
observer to find an accurate phase angle under the condition of unbalanced utility voltage. The proposed
method uses the full-order state observer instead of existing method(APF All Pass Filter) to find a positive
sequence of a utility voltage and this proposed method improves transient response of an estimated phase angle
when a three-phase utility voltage becomes unbalanced. To compare proposed method withexisting method,
experiments have been done for a phase angle detection of utility voltage when a three—phase utility voltage
becomes unbalanced. Their results show that transient state response of proposed method is improved.

Key Words : PLL(Phase Locked Loop), State observer, Unbalanced source, APF(All Pass Filter), Custom
Power Devices
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Fig. 1 Positive sequence computati
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