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Abstract

with the large-scale access of distributed photovoltaic in the distribution area, the random fluctuation of its output has brought severe
challenges to voltage control. In this paper, the uncertainty model of photovoltaic output based on historical data is established, the
kernel density estimation method is used to fit the prediction error distribution, and the typical scene set is generated by Monte Carlo
simulation. A two-stage stochastic optimization framework is constructed. In the first stage, the switching strategy of reactive power
compensation device is determined. In the second stage, the tap position of on load tap changer is adjusted according to the actual
photovoltaic output. The simulation results show that the proposed method can effectively improve the voltage quality, reduce the
network loss by 8.7%, and reduce the number of equipment actions by about 35%, which verifies the superiority of the optimization
strategy considering uncertainty in improving the operation economy and reliability of the distribution station area.
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