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Reactive power optimization of active distribution network based on optimal
scenario generation algorithm
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Abstract: Considering the uncertainty and stochasticity of intermittent distributed generations (DGs), a scenario method
using Wasserstein distance metric and K-means cluster scenes reduction technique to generate optimal scene is proposed in
this paper. So the stochastic optimization problem is transformed into a deterministic optimization problem. The
multi-scenario tree models of wind-photovoltaic-load are established. A multi-objective reactive power optimization
mathematical model of active distribution network containing intermittent DGS is built, which includes objectives that are the
total active power losses and the voltage deviations of the bus, and considering energy storage states of charge characteristic
constraints. Also, the artificial bee colony algorithm is used to solve the optimization problems. Simulation results show that
the optimal scenes based on the Wasserstein distance indicators and K-means cluster technology reflect the random feature of
distributed generation active power output more accurately. Finally, the simulation analysis of IEEE-33 bus distribution test
system is carried out to verify the effectiveness and feasibility of the proposed method.
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Table 2 Photovoltaic parameters
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Fig. 4 Scenario of wind and PV power output
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Table 4 Function value and probability under

different scenarios

W5t REAIY HL I ff 22/p.u. B
1 76.352 0.0459 0.0044
2 74.221 0.0421 0.0427
3 72.827 0.0416 0.1479
4 72.603 0.0422 0.0090
5 72.443 0.0418 0.2462
6 73.962 0.0415 0.0981
7 73.661 0.0413 0.0855
8 72.894 0.0423 0.2238
9 72.987 0.0419 0.1415
10 79.071 0.0416 0.0009
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Table 5 Comparison of the optimization values without

considering the energy storage constraints
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Table 6 Comparison of optimization values for energy

storage constraints
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