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Multistage PMU optimal placement considering redundancy
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Abstract: Due to the high price of phasor measurement units (PMUs), all PMUs needed in a system cannot be
installed at one time. Meanwhile, the power system network undergoes multistage dynamic development. To deal
with these problems, this paper presents a multistage optimal placement method considering redundancy for a PMU.
Based on the proposed calculation of system redundancy, this method maximizes the system redundancy at each
stage and takes existent PMUs into consideration. On this basis, the optimal placement of PMUs are divided into
two stages. In the first stage, the observability of all buses in the system is guaranteed. In the second stage, the
overall system is observed under the N-1 fault of the transmission line. An improved genetic and tabu search
algorithm is used to solve this problem. Through the simulation of a New England 39-bus and IEEE 118 system,
reasonable schemes for the multistage PMU optimal placement considering redundancy were obtained. Meanwhile,

the feasibility and effectiveness of the proposed method were verified.

Key words: phasor measurement unit; optimal placement; multistage placement; redundancy; improved genetic

and tabu search algorithm
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