%52 % 8
202548 A 10 H

HLAIL-S5 4 O

Electric Machines & Control Application

Vol.52 No. 8, August, 10, 2025
CCBY-NC-ND 4.0 License

DOI: 10. 12177/ emca. 2025. 075

X EHS :1673-6540(2025) 08-0888-10

FESSES . TM 73 XHERARERD - A

ZERARPHEERNEERBENERLEFIEIT
B, KEN, B R

(R IRF FEIRELE gasR, =% L9  650504;
2. A/ ARARAKRE MNeSEEIRFR, =8 K 6710006)

Optimal Economic Operation of Resilient Microgrid

Considering User Satisfaction
LI Jiaxun', ZHANG Shouming'* , YANG Sen’

(1. Faculty of Information Engineering and Automation, Kunming University of Science and Technology,
Kunming 650504, China;

2. Department of Computer Science and Technology, West Yunnan University of Applied Sciences,
Dali 671006, China)

Abstract: [Objective] An optimisation model of a flexible
microgrid is proposed to study the resilience of the system
under extreme conditions while considering user satisfaction
and pursuing economic operation. And the impact of flexible
loads on user satisfaction is considered to improve user
satisfaction while optimising economic dispatch. [Methods ]
This model integrated user satisfaction with microgrid
economic operation and resilience enhancement, proposing a
hybrid pelican optimization algorithm that simultaneously
addresses pre-disaster prevention and post-disaster recovery
strategies. A hybrid pelican algorithm was proposed, which
contains multiple strategies of inertia weights, Lévy flights,
attenuation factors and t-distribution. Mixing multiple
strategies gradually improved the solution accuracy of the
pelican algorithm. [ Results] In simulation tests of low-
probability high-impact scenarios, the proposed algorithm
demonstrated significant performance advantages over butterfly
optimization algorithm, particle swarm optimization algorithm,
grey wolf optimization algorithm, artificial bee colony
optimization algorithm, and the original algorithm, achieving
system operational cost reductions of 26.7%, 27.0%,

26.1%, 21.8%, and 6.7%

perpormance advantages.

respectively,  significant
[ Conclusion ] The model can
improve user satisfaction to a certain extent and proves that
the proposed algorithm is more superior in solving the optimal
economic operation and resilience problems of microgrids.

Key words: resilient microgrid; user satisfaction; optimal

economic operation; hybrid pelican algorithm
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Fig.1 Structure of the microgrid system
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Fig.2 WE scenario generation and reduction results
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Fig.3 PV scenario generation and reduction results
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Fig.4 Load demand scenario generation

and reduction results
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Fig.5 Before the load change

F1 APMEREAEHHEEE

Tab.1 User satisfaction with flexible loads
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«=0.5,8=0.5 1.046 6 13155 1.123 1
«=0.3,8=0.7 1.098 3 1.454 0 1.196 8
«=0.7,8=0.3 0.995 0 1.177 1 1.005 4
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Fig. 9 Power situation in case of power failure
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