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ABSTRACT: With the increasing penetration of renewable
energy generations, the uncertainties of these generations
bringsignificant influences on power system operations and
control. The Itd process is an important tool in the analysis of
stochastic dynamic systems. It models the uncertainties of
renewable generations as stochastic differential equations,
which is consistent with the ordinary-differential-equation
model of the dynamics of power systems. Therefore, the
1t6-process model makes it easier to analyze the impacts of
uncertainties on power system dynamics. Power system
analysis and control based on the It6-process model achieve
success in many areas, such as stability analysis, security
analysis, optimal control, etc. However, it is still an open
problem whether the Ito-process model can describe the
stochastic characteristics of renewable generations accurately,
which is very fundamental in power system analysis and
control based on Itd processes. Under this background, this
paper discussed the ability of Itd processes to describe the
uncertainties of renewable generations thoroughly. On the one
hand, we proved that the Itd-process model can be used to
accurately describe the probability distribution, the temporal
and spatial correlation of renewable generations; on the other
hand, this paper proposed a parameter estimation method of the
Itd-process model in order to obtain the parameters based on
historical data. Case studies show that the It6-process model
can be compatible with existing models of renewable
generations, and can be estimated in a data-driven manner, thus
providing a modeling basis for the further applications of the

1t6 process in the power system.
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1t processes considering probability distribution
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It6 processes considering spatial correlation
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It6 processes considering temporal correlation
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