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Multi-objective Optimal Scheduling of Park Integrated Energy System with
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Abstract: Carbon emission pressure on the optimal operation strategy of integrated energy system is
intensified by environmental issues and low carbon policies. To address this issue, a multi-objective optimal
scheduling model under the operation of the integrated energy system in the park was established , which considered
the economics and environmental friendliness of the scheduling strategy described in terms of total operating cost
and carbon emission, respectively. To address the problem that the multi-objective weight selection is prone to
subjective bias, the multi-objective optimization problem was transformed into a cooperative game of economy and
environmental protection, and a multi-objective Pareto front solution method based on the Karush-Kuhn-Tucker
(KKT) condition was proposed, and then the cooperative game solution was calculated using the Anderson-
acceleration-based alternating direction method of multipliers (ADMM). The cooperative game approach was used
to determine the compromise between the economic and environmental objectives to achieve the optimal
scheduling and operation strategy. In the final example section, the proposed method was verified in multiple
scenarios by analyzing the optimal scheduling strategy of the integrated energy system in the park through four
typical days of the season,and the results show that the proposed method can make a reasonable trade-off between
operating costs and carbon emissions.

Key words: integrated energy system (IES) ; cooperative competition game; alternating direction method of

multiplierscADMM) ; bi-objective problem; Anderson acceleration

TERRRABB R EN T B — o2 E bt SREMREY, PEIAT 2024MEES S

EETE : [H AR AT BRA FLE AR (SGSDJY00GPIS1900057) 5 B AEHL I 5 44 (U2066211)
TEHE B FLAEE(1985—) , B Wi+, B2 TRV, Email : kongweizheng@sgeri.sgee.com.cn
BIEE ARYLC(1999—) , 5, i+, Email : xukaiwen_tju@163.com

31



wAEF 2023F £53K HTH

LgE,F AREAR A% S DAL AE S SE R LMg

AR CTEFE , IF A 3 2060 4F 52 A B L -
PR 2B BEIR R XGRS , SCE R T 280 1 — I
SEATRE, A, FERRAROR A T, S B ) 258
REAS SN2 AR E Iz AT , S HAA T Y A Fr 1t
AR FESER R BT A SR TR A BT
LRI SR B AA SR SR B RE TR R SE
(integrated energy system,1ES )iz 5 ) N ZE TG 22,

% H AR AL 5 TES 38 17 1 — Fh e ok
o —BLARGEE ATEEVE PRSI 2 A
SN A bR SCHER3IR T —Fh P[RSR - ik
ZAES L [F S Az AT, 8 S #Rok S B RE
VRS . HARARB RSB T 38 e 5 vk IR B
GFPERNE AR S o SCHR[4182 T — S By
B , S 25 5 BEIR R GL i & Gt n]
SEPE . B2 B AR AL E 2R B0 AL TR M DL ke A
T, F 25 43 B A e, AT B By S LA e
R FREAN RGN 2R, 1 A EERRIR

IR BRI — D00 3, BRI Z
IRLE R 3 O AT 2 A B S AR R AT
o XY NRAEZA HIRZ AT AU , kA
TR A ROTHE . SCHR[5)EE S T —Ff Nash
WRFVFNE AN 7k, T T e S0 s 20 T /Y
WA G P IR (H R % L S e IR RSy
7o SCHR[O R . fE 42 1 A AN B 2 1 AL R A
— AN E AR A R, B RIS Y TR
FBEARER T F A A T, (ESR A i A R T
A —E B EMLER , TR TC LRI A SR JE s

25 LRIk, Dok 1A B 3 ) AR
IBAT IR, A SCHESE T 22 B bR G AESE AR AL
BERY, DLSRAS Bel X 2545 e U8 38 48 A e (18 47 5K
W, AT T 52 47 AR RN — S A i HE Tk 31 BEAR
s/ o I T T2 8 AR N 1 52 T 1) 3fe 1
% (alternating direction method of multipliers, AD-
MM) 5535 , 78 2 H bR ALIs 17 7)) Pareto Hij iy
HOER A5 32— o, DR UESK A R v sl o 32
WS EL R SR SR A 25 e it o el L 7 B
—pa X £ 5 BRI R AT O 00T, 45 &R
Geia AT A s, JF 5 HA AR SRk R AT OB, Sk
BEALFN DT ¥R B AT R AT 5

| BRI A% S BRI
AR it
11 ERXGERERFEAREN

Z BT REIRAL I R G UNIA 1 TR IESFRA T
32

VeI B R AR BE DR . TES i Z R REUR B
Al AR, 58 1 it 2 sris R B, i mife
DA PR R Tl PR A RE RN 9% | MR 5 ik

AN A ALRRHEIL , 25 BEIR R SR A MR A
WY
R ] e T T
) EC
@———
T
o T S qg%
@i CHP ASHP '_’CTE'
I
I
K1 ZEakIR R ZEAi

Fig.1  Structure of integrated energy system
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