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Optimized Scheduling of DC Microgrid Systems for Domestic
Heat Pumps in Multiple Scenarios
DANG Hao-yan, WU Zhen-kui* , ZHANG Ji-hong, LIU Xin-ran

(School of Automation and Electrical Engineering, Inner Mongolia University of Science & Technology, Baotou 014010, China)

[ Abstract] In order to improve the economy and battery service life during the operation of household heat pump DC microgrid, a
multi-scenario joint optimization model of household heat pump DC microgrid was established, which taked into account the factors of
power generation cost, discharge cost, power purchase cost, power sales revenue, power balance constraints, and charging/discharging
time constraints. Taking the lowest cost and the optimal battery charging state as the objective function, the improved swarm adaptive
particle swarm optimization algorithm was used to balance the local optimization and global optimization problems of multi-objective op-
timization. By comparing and analyzing the simulation results, it is found that the improved particle swarm algorithm outperforms the
other algorithms in different scenarios. Especially in sunny days with sufficient PV power generation, the operation cost of this algorithm
is 8. 8% lower than the traditional particle swarm algorithm, 24% lower than the genetic algorithm, and 13. 9% lower than the linear
programming algorithm. The results validate the effectiveness of the improved particle swarm algorithm in reducing the daily operating
cost in the grid-connected mode of household heat pump microgrid.

[ Keywords] photovoltaic power generation; microgrid; optimal scheduling strategy; improved particle swarm optimization algorithm
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Fig. 1  Structure of DC microgrid for domestic heat pumps
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