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Multi-objective optimal allocation of "generation-storage-load"

under the low-carbon background

HUAGNZ Zonglong, JIANG Xiubo, LIU Lijun
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: Distributed generation (DG) and electric vehicle (EV) are the key parts of sustainable development under
the low-carbon background. In order to reduce the negative impact of DG output and electric vehicle charging load
volatility on the distribution network, a distributed energy storage system (DESS) is introduced in the planning stage
to establish a coordinated and optimized configuration model of DG, DESS and electric vehicle charging stations
(EVCS). By introducing the carbon emission reduction index, a multi-objective function is established. The compre-
hensive income of the distribution network, carbon emission reduction, voltage quality index, comprehensive net load
fluctuation index and network loss are considered. Then, the particle swarm-harmony search hybrid algorithm is ap-
plied to solve the model. Lastly. an IEEE 33-bus power distribution system is simulated., it is shown that the estab-
lished "generation-storage-load" joint planning model can effectively reduce system carbon emissions and network los-
ses, and also improve voltage quality and load fluctuation indicators.
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Figure 1 Wind speed, light intensity and load curves
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Figure 10 Maximum offset of node voltage under

different programs
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