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Optimal PMU configuration based on improved adaptive genetic algorithm
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Abstract: For the purpose of using the least number of phasor measurement unit (PMU) to ensure the power system complete
observability under the normal circumstances and with an N-1 fault of transmission line, an optimal PMU configuration method
based on improved adaptive genetic algorithm (IAGA) is put forward. The configuration of PMU is divided into two stages. The first
stage takes the minimum number of installed PMUs and the system observability under the normal circumstances as targets to
configurate PMU. The second stage continues to install PMU in order to ensure the system observability with an N-1 fault of
transmission line. The calculation formulas of crossover probability and mutation probability of IAGA are modified, which overcome
the shortcoming of evolutionary stagnation when the largest fitness value and the average fitness value in the group are equal. Besides,
it optimizes the evolutionary process and makes the mathematical calculations convenient. The preventing premature operation is
employed on each individual to eliminate the premature convergence resulting from the chance and randomness of the crossover and
mutation. The results show that this method has significant advantages in the installed PMU number, the diversity of solution, the
astringency and the practicability. The correctness and superiority of the method are verified.
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