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Abstract: To address the challenge of meeting diverse energy demands on islands while overcoming
shortcomings of traditional scheduling models in balancing multi-load demands with renewable
energy absorption, an optimal scheduling approach for an island integrated energy system (IIES)
is proposed. The IIES incorporates 5 load types: electricity, heat energy, cold energy, water,
and hydrogen. Subject to such constraints as energy balance, energy storage limits, and
conversion efficiencies, an optimal scheduling model for IIES is established to minimize overall
economic cost and maximize renewable energy output. To remedy deficiencies of the traditional

multi-objective particle swarm optimization (MOPSQO) algorithm, an improved multi-objective
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particle swarm optimization (IMOPSO) algorithm is proposed. The improvements include introducing an
adaptive inertia weight update mechanism and a dynamic adjustment strategy for flight parameters
to enhance both global search and local exploitation capabilities of the algorithm. In addition, the
diversity and uniform distribution of the non-dominated solution set are improved by integrating
the merit-based selection mechanism of leaders and mutation operator, thereby boosting
algorithmic performance. Comparative experiments using standard test functions show that the
proposed IMOPSO algorithm achieves the best results on generational distance and inverted
generational distance, and attains the highest hypervolume across multiple functions,
demonstrating its significant advantages in diversity, distribution, and convergence. Validation
for two typical daily scenarios—summer and winter—indicates that, compared with the traditional MOPSO
algorithm and other comparative algorithms, the proposed IMOPSO reduces overall economic cost
by more than 1. 80% and 4. 37% , while increasing energy output by over 18.52% and 1. 60%,
respectively, thereby meeting diverse energy demands on islands.

Keywords: island integrated energy; optimal scheduling; multi-objective optimization; improved

particle swarm algorithm; renewable energy
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Fig. 1 Schematic of the IIES system
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Table 1 Comparison table of evaluation indicators between the proposed algorithm and comparative algorithms on four test functions
ke ik AW _ iﬂjﬁﬁﬂﬁfﬁi ‘ i A R _
RRk(:] Tom o 22 4 {E o UE 22 V-1 o UE 22

IMOPSO 0.000 02 0.000 11 0.001 08 0. 000 15 0.724 61 0.002 09

MOPSO 0.013 71 0.027 14 0.029 11 0.194 37 0.081 63 0.010 47

NSGA- 1] 0.001 23 0.002 61 0.003 94 0.022 38 0.096 02 0.002 47

WFG1 MOEA/D 0.003 61 0.000 09 0.020 19 0.001 04 0.706 07 0.003 08
MOPKO 0.001 08 0.018 26 0.001 98 0.018 26 0.176 08 0.186 26

NSDBO 0.001 45 0.024 31 0. 060 81 0.001 03 0.148 44 0.034 61

MOMPA 0.003 11 0.012 83 0.003 31 0.095 19 0.075 41 0.171 39

IMOPSO 0. 000 04 0.000 02 0.009 80 0.003 74 0.639 96 0. 000 26

MOPSO 0.098 17 0.001 45 0.139 64 0.236 97 0.039 04 0.001 47

NSGA-1] 0.026 44 0.004 26 0.045 14 0.035 53 0.496 34 0. 004 06

WFG2 MOEA/D 0.007 07 0. 005 04 0.010 62 0.041 46 0. 446 07 0.134 02
MOPKO 0.008 71 0. 000 94 0.011 65 0. 009 06 0.584 23 0.026 26

NSDBO 0.027 87 0.004 82 0.061 97 0.103 16 0. 68151 0.000 17

MOMPA 0.008 13 0. 000 84 0.026 48 0.007 76 0.669 23 0.076 13
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REE IMOPSO K fif TTES 78 K A% 28 55 iU A4S
P& TE Al FRAE AR IR ) B A AU % IMOPSO $ik
5 £ % MOPSO. NSGA- [ . MOEA/D. NSDBO,
MOMPA #1 MOPKO 73 | #5475 %F b 255 . 5k
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Table 2 System parameters setting
R A EE v/ (me s ) 2 SRR H T L A PR AL e 0.9
RBLYI B v/ (m o+ 57 1) 10 K BH 4 A 2 AR AR psrc 0.5
ML E HEE 0. /(m s ) 5 TR 7K R AL B A B K R AL 0 0. 85
JetR B BHE orvies 0.1 W A ) P AL BB Ve R a 0. 85
K FHBESE P F A0 osrcins 0. 22 Mg K IR RS ZE K IR T/ C 11.2
FL A R SR e 0. 88 K IR AR K R T,/ C 43.5
A3 THRAEMRBRESK
Table 3 Renewable energy equipment parameters
PR8N BREH R BREHTIR GRERA/ GG « kW™ B4 WA/ G « kW™ « h™1)
SeAR K& i A 10 1 12 500 0.0435
Ry % e AL 12 1 13 225 0.029 6
TV RE & T A 13 1 14 500 0.0875
K FHRESE Fuds 15 1 8 630 0.009 6
A4 RRREHBRZE R RE S K
Table 5 Parameters of energy conversion equipment and energy storage equipment
B 44 R 1/ kW GIRA/ (TG - kW D) BYERA/ GG« kW™« h™h)
W 0~150 8 250 0.0125
BRI B H 80~160 6140 0.009 2
T3 7K PR 50~160 7255 0.018 6
R Tt 0~140 10 500 0. 008 5
s v AL 50~150 1030 0.002 6
ELiN 250 8 650 0.024 5
it & e 250 8500 0.0195
¥ B & 200 6 260 0.018 6
7K 15 & 180 6 500 0.016 5
it 15t 180 7200 0.009 2
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Table 5 Comparison of scheduling result on typical summer

days
. i T 2L A
JEA /T 71/ kW
IMOPSO 1688 732. 84 17 287
MOPSO 2255073.61 14 404
NSGA-1I 2688 046. 70 12 320
MOEAD 2089 382. 49 10 144
NSDBO 1719 608. 66 14 586
MOMPA 1948 362. 72 12 279
MOPKO 2 325 106. 45 12 331
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