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Abstract: In order to improve the sustainability and operational efficiency of DC microgrids, the operation of the
grid needs to be optimized in order to maximize the use of renewable energy resources. To achieve this goal, this study
constructs a mathematical model that considers several key factors to determine the optimal generation operation
strategy. First, this study uses a parallel approach based on meta-heuristic algorithms to obtain optimization
strategies such as Parallel Particle Swarm Optimization (PPSO), Parallel Vortex Search Algorithm (PVSA) and
Parallel Ant-Lion Optimizer (PALO). After that, an iterative process based on the hourly tidal current method of
successive approximation (HPFSA) is applied in order to evaluate the performance of the objective function and
constraints. Based on the above solutions, this study conducts a large number of simulation experiments in both
standalone and grid-connected networks. The experimental results show that the PVSA method performs well in
standalone DC microgrids, while the PALO method achieves the best results in grid-connected DC microgrids.
Meanwhile, the optimization algorithm significantly improves the technical, economic and environmental
conditions of both microgrids in two different test systems. Therefore, this study is important for the realization of

more sustainable and efficient microgrid operation methods.
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Fig. 1 Continuous coding of batteries in DC power grid
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Fig. 2 Electrical configuration of independent DC microgrid
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Fig. 3 Electrical configuration of grid connected DC microgrid

33 SHXERENAREFHIME

BA MR 5= (BIVSR 57 AL i W 5 9
WLEREERBEM) 3RO AN LB RS
(PV DGs) Fi3/~4 & - B ith 15 A 53 A sURE IR
PV DGs£E:A MK & S8 b A9 567 B DL R 2 =%
PP (Ppg) WKL, M TAXME TR
11, PV DGs{iE AR KI5 sy, [
ZRE S RPHERS . PREEm APV B AR 2 T AR G
HI TR, AR TE T =[] 2 B B g
R A, BFIC, MR A St e A i (1 47 B AR
PERLZ2,

x1 S8MMNKRL PV DGs B EFFEL
Tab. 1 Location and rated power of PV DGs for each testing

system

MSLIEAT

1012.5 12 1125
2 9 1188 25 1320
3 19 899.1 30 999

www.eage.com.cn

pES

Engineering Design |

®2 ARG R BT

Tab. 2 Location and characteristics of batteries in two testing
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Tab. 3 Optimization parameters of the optimization algorithm
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