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Abstract: Aiming at the problems of pollution and high carbon emissions caused by island dependence on diesel
energy supply, an islanded integrated energy system multi-objective planning optimization method considering
carbon emission was proposed. Based on the construction of equipment model, the annual operation of the system
was simulated hourly considering the influence of the climate fluctuation on the output of renewable energy devices,
the life cycle costs and life cycle carbon dioxide emissions was taken as the optimization objectives, the multi-
objective planning optimization model of islanded integrated energy system was constructed by combining with
non-dominated sorting genetic algorithm I, the weighted arithmetic averaging operator was used to make decisions
on the optimization results. An island area in Yantai was taken as an example, the influence of typical day and
annual hourly data as input on planning results, the influence of investment changes in renewable energy devices
and natural gas prices, as as well as wind power and photovoltaic installed capacity and battery capacity on
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optimization objectives were analyzed. By multi-objective planning optimization of the study area, the optimal
capacity of each device under different target weights was obtained. The results showed that the configuration of
renewable energy and battery can reduce the life cycle carbon dioxide emissions by 26.95% -55.96%. But when the
life cycle carbon dioxide emissions weight was increased from 0.6 to 1, the carbon dioxide emissions were reduced
by increasing the battery capacity. At this time, life cycle costs increased by 210.13% and life cycle carbon dioxide
emissions only decreased by 8.59%. The proposed island integrated energy system planning method provides a
reference for decision makers to balance low carbon cost and energy supply economy when planning islanded low

carbon IES.

Key words: islanded integrated energy system; planning optimization; life cycle costs; carbon dioxide emissions;
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Fig.14 Pareto solution set of multi-objective optimization
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1 Ciec M Evce EANFIN, BT &Eek.
R RERMEESAES, AAILE 4. i
T AT, MHETETEEREERMRE RS, RH
BE T 7 AN EERS Ewce FE{K 26.95%~
55.96%, Circc Z1bF{E—4.13%~252.07%. HH, 4
Erce ICEM 0 % 0.6, FEEIMBOLA. K

TEWA B RFFK Ece, RS Crec 30T 13.51%,
1M Evce B T 33.32%; 24 ELce BLE H 0.6 35 % 1.0,
TGN E R R B R MK Elce, H Eirce B
8.59%I[H[FIIN Crec #4N 1 210.13%, BRIHFRCRA
Wi, (AP RRAKIEE . KL, A 1ES M
RIS, 75 EEAATARHIR BSCAS T B 5 S AR o

F4 FENELLTARBERERFEZRESH
Tab.4 Device capacity of combined cold heat and power system under different weight ratios

CiccLE  Ece tUE CiecMZit  Ewce/Jit  Crec &% ELce TR I%  HRFEMW  KHLFE/MW  FHHE /(MW h)
1.0 0 8.58 57.22 -4.13 26.95 3.8 20 0.1
0.8 0.2 9.14 41.13 212 47.49 1.7 6.0 0.1
0.6 0.4 9.18 40.58 257 48.19 9.3 6.5 0.7
0.5 0.5 9.74 38.15 8.83 51.30 10.0 7.0 15
0.4 0.6 10.16 37.74 13.52 51.82 10.0 7.0 24
0.2 0.8 13.37 36.29 49.39 53.67 10.0 7.0 147
0.0 1.0 3151 34.50 252.07 55.96 10.0 7.0 84.0
445 it

ARSI T — P2 B I IES 2 H bR
MR T, %78 RE TR A B RE R 4t
IR . DULLAR A & SO0 9 2 A 1ES Rk, &
M RILL T 4518 .

D 5 PLHA FER HAR R A, FEA
S A I8 B (1) 32 I ABE AL T v R 49 3 0 % R e
FAHAE BN, (] A& 1 T A TR
B sebrHRE TR, TRUEAERE R AT FEE

2) B ] A REIR A AR BN, Cree 258
FAR S T s B A Bl T P A R IR A A A 1Y) %
fiX, Crcc B A RN B4 140 s Im) 25 38 )
TrEE ;. ROV TS, Cree BE AT FRAE REVE ¢
ML BTG T, RV PR, Clee
B T P AR R T % R AL 1 1G v

3) fEANE IES M5 Al AR REIR I &, BRI 2K
PR CO2 HEE, ) utREEHL 10 MW, R J7 K HEAL
FEHL 7 MW I, AHECT TG T AR REVR I L e R 4t
CO. yiflF 33.43 73 t, IifF 42.68%, BRIZHICRY
s & HIB AL E TP PEAIC CO &, H
e Pt A KR 1S 0

4) L Cicc M Erce A HPREATING 1ES LK
i, Crec 5 Erce FIALEAR, Sofk. K, &b
WRMNEEZHZM. 9 ELce BUEIG K, Crec 2
AR LIS AN 24 ELce BUEE 0.6 #E—B 1AM, IES
B Dok HE 3 ARG 15 & PR S, BRI RCRAS
B, (HETE A RIS .
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