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Abstract

This paper proposes an improved dung beetle optimization algorithm to address the optimization
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scheduling problem of grid-connected microgrids, considering time-of-use electricity pricing. First,
amicrogrid scheduling model is established with the objective of minimizing economic costs, taking
into account the impact of time-of-use pricing on power scheduling. Secondly, to overcome the short-
comings of the standard dung beetle optimization algorithm, such as low convergence accuracy and
susceptibility to local optima, an adaptive step size factor is designed to balance global and local
search, and a perturbation mechanism based on differential evolution mutation is integrated to en-
hance escape capability. Finally, simulation results from typical case studies demonstrate that the
improved algorithm can effectively reduce the economic costs of the system.
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Table 1. Treatment costs of pollutants

=1 SRMNLIEER

1599 HERA(OCL/KG)  FC (Kglkwh) MT (Kg/kwh) DE (Kg/kwh) Grid (Kg/kwh)
CO: 0.05 1.43 1.42 0.98 19.23
NOx 19.36 0.23 0.03 16.45 5.12
SOz 5.14 0.253 0.06 0.45 3.62
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Table 2. Operating parameters of each power supply

2. ERIFENEITEH

Byt ThE T BR(KW) R LR (KW) BATHRAGUKWhH) BB AR (JG/KWhH)
PV 0 70 0.01 _
WT 0 70 0.02 _
FC 0 65 0.03 0.19
MT 0 65 0.04 0.38
DE 0 50 0.11 0.59
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Figure 1. Predicted power of Load, PV and WT
1. Load. PV. WT FuRThE
Table 3. Time-of-use electricity pricing table
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10:00~15:00 07:00~09:00
23:00~06:00
19:00~22:00 16:00~18:00
Jlaf:| 1.32 0.62 0.38
B 1.08 0.44 0.31
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Figure 2. Output of each power supply
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Figure 3. Convergence curves of IDBO and DBO algorithms
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