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Impact of operation conditions and engineering equivalent on PSS test
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Abstract: This paper investigates the influences of operation conditions change and engineering equivalent on the
uncompensated phase-frequency characteristics measurement of excitation system. Firstly, the principles of PSS increasing
damping and the engineering equivalent measurement method of phase-frequency characteristics are elucidated. Secondly,
based on theoretical analysis of single-machine infinite bus system, it is concluded that the active power and reactive
power of generators are the main factors that influence the measurement of uncompensated characteristics. Then the
actual power grid simulations are made, drawing a conclusion that the uncompensated characteristics are mainly affected
by the active power and reactive power of the generator. Power grid load, electric distance, number of parallel units, and
whether the PSS of parallel units are on or out have less influences on test results. Finally, through the simulation
comparison, it comes to a conclusion that employing terminal voltage as the equivalent of internal electromotive force
will cause the rear half band lag angle get larger and replacing the actual grid with a single-machine infinite bus system
will make the full-band lag angle get smaller. The achievements obtained in this paper have a positive significance to
improve the performance of PSS.
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Fig. 1 Automatic excitation controller with PSS
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Fig. 2 Diagram between input signal and phase compensation
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Fig. 6 Uncompensated phase-frequency characteristics

when active power changes
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Fig. 7 Uncompensated phase-frequency characteristics

when reactive power changes
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Fig. 8 Uncompensated phase-frequency characteristics

when network load changes
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Fig. 9 Uncompensated phase-frequency characteristics

when electrical distance changes
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Fig. 10 Uncompensated phase-frequency characteristics

when the number of parallel units changes
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Fig. 13 Phase-frequency characteristics acquired using

transient voltage as a response
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