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Abstract: To address the effective supply of multiple energy needs on islands and overcome the
shortcomings of traditional scheduling models in balancing multi-load requirements with renewable
energy absorption, this paper proposes an optimized scheduling method for island integrated energy

system (IIES) including five types of loads: electricity, heat, cold, water, and hydrogen. The
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optimization objectives include minimizing comprehensive economic costs and maximizing renewable
energy output. Considering energy balance, energy storage constraints, and conversion efficiency, an
integrated energy system optimization model is established. To address the shortcomings of the
traditional multi-objective particle swarm optimization (MOPSO) algorithm, an adaptive inertia weight
update mechanism and dynamic adjustment strategy for flight parameters are introduced to enhance the
global search ability and local exploitation ability of the algorithm. Meanwhile, by integrating the leader
selection mechanism and mutation operator, the diversity and uniform distribution of the non-dominated
solution set are improved, thereby enhancing the performance of the MOPSO algorithm. Comparative
experiments using standard test functions demonstrate that the improved algorithm achieves the best
performance in generational distance and inverted generational distance, and achieves the highest hyper-
volume values across multiple functions, proving its significant advantages in diversity, distribution,
and convergence. Validation through summer and winter typical day scenarios shows that the improved
MOPSO algorithm reduces comprehensive economic costs by 1.80% and 4.37% or more, while
increasing energy output by 18.52% and 1.60% or more, respectively, thereby meeting multiple energy
needs on islands.

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

particle swarm algorithm; renewable energy
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P, AR IR AL KR Tk 7
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Table I Comparison of evaluation indicators
WL $5h7 IMOPSO | MOPSO | NSGA-II | MOEA/D | MOPKO | NSDBO | MOMPA
Ave | 0.00002 | 0.01371 | 0.00123 | 0.00361 | 0.00108 | 0.00145 | 0.00311
op Std | 0.00011 | 0.02714 | 0.00261 | 0.00009 | 0.01826 | 0.02431 | 0.01283
wret | 16D Ave | 0.00108 | 0.02911 | 0.00394 | 0.02019 | 0.00198 | 0.06081 | 0.00331
Std | 0.00015 | 0.19437 | 0.02238 | 0.00104 | 0.01826 | 0.00103 | 0.09519
Ave | 0.72461 | 0.08163 | 0.09602 | 0.70607 | 0.17608 | 0.14844 | 0.07541
v Std | 0.00209 | 0.01047 | 0.00247 | 0.00308 | 0.18626 | 0.03461 | 0.17139
Ave | 0.00004 | 0.09817 | 0.02644 | 0.00707 | 0.00871 | 0.02787 | 0.00813
b Std | 0.00002 | 0.00145 | 0.00426 | 0.00504 | 0.00094 | 0.00482 | 0.00084
wraa | 16p Ave | 0.00980 | 0.13964 | 0.04514 | 0.01062 | 0.01165 | 0.06197 | 0.02648
Std | 0.00374 | 023697 | 0.03553 | 0.04146 | 0.00906 | 0.10316 | 0.00776
Ave | 0.63996 | 0.03904 | 0.49634 | 044607 | 0.58423 | 0.68151 | 0.66923
v Std | 0.00026 | 0.00147 | 0.00406 | 0.13402 | 0.02626 | 0.00017 | 0.07613
Ave | 0.00013 | 0.10251 | 0.08101 | 0.04211 0.04792 | 0.03077 | 0.08171
op Std | 0.00009 | 0.00561 | 0.00141 | 0.00141 0.00114 | 0.00012 | 0.00101
wrGs | 16p Ave | 0.00121 | 0.26124 | 0.04772 0.01834 0.01989 0.04941 0.03464
Std | 0.00044 | 0.04371 | 0.01381 | 0.01394 | 0.01051 | 0.00015 | 0.00997
Ave | 0.66814 | 0.45042 | 0.66217 | 0.68166 | 0.55791 | 0.62839 | 0.48471
v Std | 0.00003 | 0.01204 | 0.02097 | 0.02606 | 0.05695 | 0.00021 | 0.07014
Ave | 0.00043 | 0.07913 | 0.01289 | 0.00354 | 0.08415 | 0.01313 | 0.00348
b Std | 0.00019 | 0.02513 | 0.00145 | 0.00212 | 0.01196 | 0.00258 | 0.01178
wraa | 160 Ave | 0.00689 | 030142 | 0.02431 | 001718 | 028137 | 0.02758 | 0.02079
Std | 0.0037 | 0.00245 | 0.01448 | 0.00029 | 0.09702 | 0.00036 | 0.09519
. Ave | 0.77208 | 0.10903 | 0.68775 | 0.74059 | 0.49743 | 0.41284 | 0.35381
Std | 0.00104 | 0.00374 | 0.02942 | 0.04105 | 0.04149 | 0.02071 | 0.04271
k2 HEAHGEE k3 RGNIAHK
Table 2 Algorithm parameter setting Table 3 System parameters setting
SF | BdE | 4k | BE | SR | Bul SEE | BUE | AR | BdE | AR | BUE
0 0.3 a, 1.5 B, 2.0 Vi 2 Ogrens | 022 | M | 0.85
e | 009 a, 1.0 0 0.1 Vo 10 Nge | 0.88 | ny | 0.85
. 0.1 B 1.0 Hy 2 v, 5 Nure | 0.9 T, 11.2
Cpms | 0.1 Nyre 0.5 T, | 435
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Table 4 Renewable energy equipment

TE AT AR REIR A LRI, A2
DALY iy e S R N B RS

parameters TR T RS . B
ZH_| PV | WT | WEG | STC | A, A A
okl 2o
R 0 L L0 L i, AU
LA U N RE R R L, TERGH
(W) 12500 | 13225 | 14500 8630 ﬁ{i@@ﬁ,@ﬁ#ﬁﬁ{fgﬁﬁo %ﬁﬁ%**a
(Jéf;iﬁv%/i 0.0435 | 0.0296 | 0.0875 | 0.0096 MECNEE , ARl SIS BIE T
R, L TR AFRERITEFE

Bl 7(e) R T S BPIRAS . LAl

P, DREE T SREIRAE RGP IR E
I

K5 AR E BAL IR A SR

Table 5 Parameters of energy conversion equipment and energy storage equipment

WEHI 'LHZZ;%E] LAA (JTAW) B4EiA (JT/kWh)
EC 0~150 8250 0.0125
SD 80~160 6140 0.0092

WSHP 50~160 7255 0.0186
HFC 0~140 10500 0.0085
AR 50~150 1030 0.0026
BES 250 8650 0.0245
HES 250 8500 0.0195
CES 200 6260 0.0186
WES 180 6500 0.0165
TES 180 7200 0.0092
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Fig.5 Output of renewable energy equipment
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Table 6 Comparison of scheduling
result on typical summer days

; e | TTRRAREIR

Bk RBEAT AT AW
IMOPSO 1688732.84 17287
MOPSO 2255073.61 14404
NSGA-II 2688046.70 12320
MOEAD 2089382.49 10144
NSDBO 1719608.66 14586
MOMPA 1948362.72 12279
MOPKO 2325106.45 12331

AT AFRAARELERIML
Table 7 Comparison of scheduling

result on typical winter days

; ; | FTHAEREIR

SRS RGATEINA/TT 7 B W
IMOPSO 2878785.28 14316
MOPSO 3215506.48 14091
NSGA-II 3079364.59 13800
MOEAD 3101790.32 9749
NSDBO 3081960.12 10164
MOMPA 3236450.71 9263
MOPKO 3010421.24 8513
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