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Identification of the key exciters and its parameters effecting on the
critical inertial modes of the power system
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Abstract: Modal series is a new and effective tool which is used in analyzing the nonlinear dynamic systems. With a view to
internal structural characteristic of systems, this method could be used to analyze nonlinear modal interaction in order to study the
dynamic characteristic of systems. This paper firstly gives some indices and expressions of nonlinear participation factor based on
modal series. Secondly, the effect of modal interaction on the dynamic characteristic of systems is opened out by the
nonlinear-interaction indices. In the end, the key exciter and its parameters are identified by studying the nonlinear interaction of state
variables with the critical inertial modes and combination of modes and the sensitivity of controller’s parameters to nonlinear
interaction coefficients.
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Fig. 1 Three-machine power system model
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Tab.1 Eigenvalues and oscillation modes of the three-machine power system
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Tab.2 Participation factor of oscillation mode 7
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Tab.3 Participation factor of oscillation mode 5
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Tab.4 Effect index of the nonlinearity on linear modes in the time response
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Tab.5 Effect index of interaction modes in the time response
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A . . . . . . . .
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8 * * 0.0119 *
5 . . R
10 * *
11 *
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