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Abstract: Mathematical characteristics of power system nonlinearity are analyzed. It is shown that the nonlinearity
between generator output power and node voltage is a kind of bounded nonlinearity. According to the bounded nonlinearity,
we introduce the feedback domination method (FDM) for controlling the nonlinear multi-machine power systems. Being
different from the feedback linearization method (FLM) which transforms a nonlinear system into a linear system through
nonlinear feedback, FDM transforms a nonlinear system into another nonlinear system with a particular form through
nonlinear feedback. The dynamics of the transformed nonlinear system is dominated by the nonlinear part in the feedback
loop. As an example, feedback domination method (FDM) is applied to design the nonlinear turbine valve control in multi-
machine power systems. The nonlinear valve control law constructed for generators only includes local measurements, so
that it is easy to be implemented. Numerical simulations demonstrate that the nonlinear valve control law based on FDM

effectively improves transient stability in power system.
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