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Abstract: Frequency characteristic curves of excitation systems always arise or sink sharply at the frequency of me-
chanical loop-resonance. This is the reason why phase-lagging angles of excitation systems are difficult to be measured or
calculated accurately. In this paper, a novel method of power system stabilizer(PSS) optimization for multi-machine system
is presented. Firstly, based on the multi-machine power system model, a new definition of phase-lagging angles for excita-
tion systems is built, and the corresponding algorithm is derived simultaneously. The proposed definition and its algorithm
produce more reasonable calculation results, which are not influenced by the resonance of mechanical loops. Secondly, The
mathematical model used for setting PSS gain can be described by another control problem, which optimizes partial feed-
back variables in a multi-machine power system. So, the best gain of PSS is obtained by solving Levine-Athans equations.
Finally, using an eight-machine test system, the proposed approach and traditional method are compared. Simulation result
shows that the new method mentioned in this paper is helpful to damping performance.
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Table 1 Compensatory phase and gain of PSS
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Table 2  Electromechanical modes and damping ratio based on different PSS
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Fig. 5 Power angle response based on traditional PSS
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