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Optimal power flow solving and feasibility restoration method for distribution

networks based on deep learning

Chen Ji', Cai Huihuang®, Zhong Weidong', Chu Minghua', Long Huan®, Shi Ziqing’
(1. Jiaxing Power Supply Company of State Grid Zhejiang Electric Power Co., Ltd., Jiaxing 314000, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: As the core of optimal dispatching decision-making for distribution networks, optimal power flow (OPF)
urgently requires fast calculation methods under large-scale grid frameworks. A deep learning-based OPF solving method
oriented toward feasibility restoration was proposed. First, an OPF solving architecture based on state-control variable
decomposition was constructed, and an OPF state variable solving model was built based on a deep neural network.
Second, to address the problem that OPF results based on deep neural networks fail to satisfy control variable
constraints, samples with inequality constraint violations were screened to construct a correction sample set;
considering actual physical constraints and supply-demand balance relationships, joint correction constraint conditions
based on overall control variables were proposed to establish correction intervals. Finally, the Sinkhorn algorithm based
on multi-marginal distributionswas used to adjust control variable solutions, and constraint-violating variables were
iteratively projected into correction intervals to meet actual physical constraint conditions. The proposed method is
verified based on an improved IEEE 123-node distribution network case. Experimental results show that the proposed
method can effectively achieve feasibility restoration of control variables, balance the mean absolute error of each
control variable, and improve solution accuracy.
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Figure 1 Feasibility restoration method based on

projection mapping
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Figure 2 OPF model solution framework oriented

toward feasibility restoration
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Table 2 Comprehensive index results of different

algorithms under DL-OPF architecture
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Table 3 Violation analysis of inequality constraints in initial solution results
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Figure 5 PV output in typical scenarios
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Figure 6 Comparison of MAE of active control variables of

photovoltaic system before and after correction
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