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Data driven surrogate model-based operation quality control strategy of
an urban transmission network
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Abstract: Traditional power system operation quality control ignores the role of high-voltage distribution network topology
on power flow transfer. In this paper, the high-voltage distribution network is included in the proposed algorithm of urban
transmission network operation quality control, and the operation quality of the transmission network will be improved
through the reconstruction of the topology of the high-voltage distribution network. A large amount of topology data of
high-voltage distribution network is generated by Markov chain Monte Carlo sampling, and the operational quality of each
topology is calculated, including line loss, bus voltage, line load ratio and section load ratio. A deep neural network is used to
fit the nonlinear relationship between the topology of a high-voltage distribution network and the above state parameters, and
the deep neural network-based surrogate model of urban transmission network operation quality estimation is generated. The
data driven surrogate model can realize fast and efficient transmission network state estimation. Then, the model is embedded
in the optimization calculation of the Non-Dominated Sorting Genetic Algorithm (NSGA-II), and the topology of the
high-voltage distribution network is iterated to find the topology reconstruction strategy which can improve the operational
quality of the urban transmission network. The algorithm is verified in a city power grid, which improves the operational
quality of the city power grid significantly.
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high-voltage and medium-voltage distribution network
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