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Research on Distribution Network Dispatching Optimization Strategy under
High Penetration of Photovoltaic Power
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Abstract : In response to operational challenges in distribution networks caused by high penetration of
photovoltaic (PV) power, this paper proposes a dispatching strategy that integrates stochastic
optimization with model predictive control. By establishing an uncertainty model for PV power
output, designing a multi-objective optimization function, and constructing a hierarchical dispatching
framework, the proposed strategy is implemented. In a case system with a PV penetration rate of 35%,
the strategy reduces operational costs by 7.2%, improves voltage compliance rate to 98.3%, and
decreases network loss rate by 18.4%. Sensitivity analysis demonstrates the strategy's robustness
across a penetration range of 20%-50% and various weather scenarios, providing technical support
for the accommodation of high proportions of renewable energy.

Keywords : high penetration of photovoltaic power; distribution network dispatching optimization;
stochastic optimization; voltage stability; scenario analysis
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