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Optimal Location and Staged Installation of Phasor Measurement
Unit for Complete Observability
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(1. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. Shaanxi Electric Power Dispatching Center, Xi'an 710040, China)

Abstract: Taking the full network observability of power system operation state, maximum state
measurement redundancy and minimum number of PMU as objectives, an optimal PMU place-
ment(OPP) scheme is proposed. Furthermore, aiming at the high price of PMU and limitations
in the availability of communication facilities around the network, a novel concept of depth of un-
observability is introduced, and its impact on the number of PMU placement is explained. Taking
the maximum state measurement redundancy in every stage during installation and the OPP prob-
lem of total location of PMU as objective function, a staged optimal PMU placement ( SOPP)
model and an adaptive genetic algorithm for OPP and SOPP problems are presented. The algo-
rithm based on thi s model provides a 14 PMUs plan with 120 measurements as well as three opti-
mal steps during installation in Shaanxi 49-bus system. This optimal location of PMU has been
applied practically.
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