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Abstract

At the present stage, energy supply and demand and environmental protection and low-carbon
issues have received extensive global attention, while renewable energy power generation sys-
tems and electric vehicles are facing great challenges for large-scale access to the power grid. In
this paper, taking into account the driving characteristics of electric vehicles and the depreciation
cost of battery storage, a mathematical model of multi-objective optimal scheduling for microgrids
is established to minimise the operating cost of the grid and the charging and discharging cost of

NES|I M FEE, SR FHEEEIITERA R A MO D). 8% 5B, 2024, 14(3): 1137-1149.
DOI: 10.12677/0rf.2024.143345


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2024.143345
https://doi.org/10.12677/orf.2024.143345
https://www.hanspub.org/

ETE, DR

the electric vehicle owners, under the premise of considering the real-time electricity price. On the
basis of NMAOA algorithm, stochastic parameters are introduced to improve the probability coef-
ficient MOP to enhance the effect of optimisation search; and diversity measure inertia weights
are introduced to optimise the exploration performance. Meanwhile, the NMAOA-IW algorithm is
used to solve the same instances with MOPSO algorithm and MOAOA algorithm. The final example
results verify the effectiveness of the NMAOA-IW algorithm; they also demonstrate the economic
advantages of microgrids in the EV orderly charging and discharging mode, and the effectiveness
of flexible load scheduling; thus, they verify the reasonableness of the scheduling and operation
strategy and the optimal scheduling model.
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Figure 1. Electric vehicle charging schematic
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Figure 2. Photovoltaic and wind turbine power forecasts
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Figure 4. Basic scheduling results for aggregation units
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Figure 5. Basic scheduling results for aggregation units
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Figure 6. Energy storage optimization results
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Figure 7. Transferable load response results
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