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Abstract: Considering the goal of carbon neutralization, and
the development of distributed renewable energy, microgrids
have attracted wide attention as effective carriers of integrated
clean energy in the future. The randomness, and intermittence
of renewable energy, such as wind power, pose challenges for
the economic dispatching of microgrids. To reduce the influence
of uncertainty, in this study, we modeled a time-correlation
of wind power prediction error, and its conditional correlation
with day-ahead forecast, based on data-driven conditional
normal copula. We obtained possible wind power scenarios
under day-ahead prediction by using K-means clustering, and
uses used a stochastic optimization method to solve the day-
ahead scheduling problem of microgrids with energy storage.
The simulation results showed that the proposed method
could reasonably reflect the possible scenarios of day-ahead
wind power, and effectively reduce the operating cost of the
microgrid. Compared with the deterministic optimization model,
the intraday unbalanced power was reduced by 22.77%, and the
operating cost was reduced by 4.01%. Additionally, compared
with the traditional stochastic optimization model that does not
consider correlation, the intraday unbalanced power was reduced
by 18.23%, and the operating cost was reduced by 3.2%.

Keywords: microgrid; uncertainty; conditional normal copula;

stochastic optimization
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