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Distributed power system state estimation using
finite-time average consensus protocol

CAI Yong-zhi, CHEN Hao-yong’, GUO Man-lan
(School of Electric Power, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: With the wide-area measurement system based on phasor measurement unit in the maturity of the technology
and application, using WAMS measurements can realize the linear power system state estimation. In this paper, we propose
a fully-distributed state estimation algorithm based on WAMS. First, the multi-area constrained weighted least squares
estimation model is established by Lagrange Multiplier Method. Then, by introducing the finite-time average consensus
protocol into the multi-area constrained weighted least squares estimation model, the distributed state estimation algorithm
without abnormal measurements is presented. Moreover, by considering the presence of abnormal measurements, we
deduce a modified algorithm according to the geometric meaning of the least squares estimate. After eliminating abnormal
measurements in each sub-region, the modified algorithm can converge to the centralized estimate without changing the
information matrix, by executing the finite-time average consensus protocol several times. Finally, theoretical analysis and
experimental results prove the effectiveness of the algorithm.
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Fig. 2 Four partition interconnected power system
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Fig. 3 Two partition interconnected power system
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least square estimation algorithm)
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Fig. A1 The geometric relation of Theorem 1
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