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Structure-Preserved Power System Transient

Stability Using Stochastic Energy Functions
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VI. CONCLUSIONS AND FUTURE WORK

This paper develops an approach to analyze the impact of
random load and generation variations on the transient stability
of a structure preserved power system. The well-known energy
function method for power system transient stability is used as a
basis to explore the stochastic power system stability through a
stochastic Lyapunov stability analysis. Further, the method was
extended numerically using the Euler-Maruyama method. It was
shown that increasing the magnitude of the applied variation or
changing the geographic location can have a destabilizing effect
on the power system. This could potentially cause difficulties as
more randomness is introduced into the power system through
renewable energy sources and plug-in-hybrid vehicles.

Further work may include exploring the impact of non-
Gaussian distributions on critical clearing times. An additional
area of study would include modeling the stochastic behavior
of generation scheduling.
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