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Study on the effect of PMU allocation on the quality of harmonic state estimation

WANG Yan-song, HAN Mei-yu, TAN Zhi-yong
(College of Information and Control Engineering, China University of Petroleum, Dongying 257061, China)

Abstract: The quality of harmonic state estimation is a function of the number and the placement of PMU. The effect of PMU
allocation on the quality of harmonic state estimation is researched. First, the measurement equation is established for harmonic state
estimation, which is solved using Least Square Method. Second, considering the investment of PMU allocation and the error of
harmonic state estimation comprehensively, a weighted mathematical model is established. By analyzing the PMU allocation of the best
generation, the influence rule is given, which the number and the placement of PMU has influence on the error and the objectiviteit of
harmonic state estimation. At last, a distribution network model is established in MATLAB, by which the initial data are

obtained. Example analysis shows the validity of the algorithm.
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Fig.2 The topology diagram of distribution network
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Fig.3 The magnitude of node harmonic voltage estimated
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Fig.4 Phasor of node harmonic voltage estimated
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Fig.5 Estimated error of the phase of node harmonic voltage
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Fig.6 Estimated error of the phase of node harmonic voltage
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