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Abstract Now intelligent optimization algorithms have been widely used in engineering optimization. Under the
current energy development trend of multi-energy coupling and complementation, the single-objective optimization
model that only considers system economic indicators is no longer applicable to the optimal scheduling for integ-
rated energy system (IES) operation, it is necessary to study a multi-objective operation strategy to solve operation
optimization and scheduling of regional integrated energy system problem. First, considering the two indicators of
economy and energy utilization and combining the characteristics of commercial and residential areas, a multi-ob-
jective operation optimization and scheduling model of an integrated energy system for commercial and residential
areas with system daily operating income and primary energy utilization as the optimization goals is constructed.
Secondly, since the traditional multi-objective intelligent optimization algorithm lacks a comprehensive evaluation
method of optimal solutions, based on the framework of multi-objective algorithm with non-dominated sorting and
congestion calculation, a multi-objective whale optimization algorithm (AMOWOA) is proposed to select the optim-
al solution using fuzzy consistency matrix, and then the optimal solution will be evaluated by AMOWOA, and then
the optimal solution will be selected by AMOWOA. AMOWOA is proposed to select the global optimal solution us-
ing a fuzzy consistency matrix, and the proposed algorithm is used to solve the multi-objective operation optimisa-
tion scheduling model of an integrated energy system in a commercial and residential area. The proposed algorithm
is used to solve the multi-objective operation optimisation model of commercial and residential energy system. Fi-
nally, a commercial and residential area integrated energy system in East China is used as an example to verify the
effectiveness and feasibility of the proposed method.

Key words Multi-objective optimization, integrated energy system (IES), dynamic analytic hierarchy process,
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Integrated energy system architecture for commercial and residential area
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Table 3  Specification of equipment

gy i B 2 RERUREL (COP)
WIEAL 10 000 kW —
Jefk 7100 kW —
FRL AL 2 000 kW 3.1
IR 5 000 kW 4.4 (#)/5 (%)
B R 8 000 kW 1.0
PN
&ALt 6 000 kWh 0.9 (F78/1%)
i s 5 000 kWh 0.9 (7/7)
i A B 2 000 kWh 0.9 (/1)

*4 BERSH
Table 4 Model parameter

¥ e
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Table 5 Initial operating conditions
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1 (0:00-4:00) 4000
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4 (12:00—16:00) 8 000
5 (16:00-20:00) 8 000
6 (20:00-24:00) 4000
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Table A1  Multi-objective optimization standard test
functions expression
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