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Abstract: This paper proposes a new network configuration planning model for AC/DC hybrid distribution
network. Given the selection uncertainty of DC and AC of each bypass and bus as well as the load demand
and random access of distributed power, the model determines the optimal AC/DC hybrid configuration of the
AC/DC hybrid distribution network bypass and bus. The model adopts Monte Carlo simulation technology and
divide network configuration planning into two nested optimization problems to find the optimal solution: in the
major problem, the system construction cost and operation cost are taken as the objective functions, and ge-
netic algorithm is used to solve the optimal AC/DC hybrid configuration; in the sub-problem, the economic
dispatch is used to refine the calculation of the operation cost in the main problem, and determine the optimal
power flow solution for each configuration obtained by the genetic algorithm. The example uses a 13-node to-
be-planned network containing photovoltaic, wind power, energy storage, and electric vehicles. At the same
time, the AC and DC hybrid configuration and the traditional AC configuration are used to plan the examples
to compare the model effectiveness and related cost savings. The results show that the AC/DC hybrid distribu-
tion network is superior to the traditional AC distribution network in all aspects.

Keywords: AC/DC hybrid distribution network; distributed generation; electric vehicle; distribution network

planning; economic dispatch
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