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Abstract: The proposed 30 * 60 dual carbon target requires the large-scale consumption of renewable energy, so it is
important to build the integrated energy system that can significantly consume renewable energy locally. In this context,
a cooperative game-based operation optimization method for integrated energy systems is proposed, which can effective-
ly reduce the total energy cost of the system and stimulate different actors to participate in the overall coordinated and
optimized operation of the system. Based on the consideration of system operation cost and CO2 emission, the coopera-
tive game model of integrated energy system is established, the improved NSGA-II algorithm is used to solve the model,
which significantly improves the comprehensive performance of the algorithm, and an improved Shapley value method is
proposed to allocate the benefits of each participant in the integrated energy system. The results prove that the cooperative
game model proposed in this paper can effectively reduce the total energy cost of the system, minimize the energy cost
of the system and reduce the CO2 emission at the same time, and the proposed benefit allocation method is effective and

feasible.
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Fig. 1 Energy flow chart under cooperative operation
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Fig. 7 Electricity price sensitivity analysis
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Table A1 Equipment operating parameters

WRRE  BEDRIAE BEVRFE IR
CCHP 500 kW 0.375(H1)/0.42(3)/0.5(74)
HP 200 kW 4.2()13.8(3)
ER 300 kW 3.2
WT 100 kW /
PV 50 kW /
EES 250 kW-h 0.95(F8 H1)/0.9(J H,)

& A2 kR AR
Table A2 Algorithm performance comparison results

A7 THHEFER/s AT Brbuke
NSGA-II 146.02 5668.60 13995.54
HUENSGA-TT 13.96 5613.96  11767.17
e R

TR @A, AR RN, BT AT MONERERRIE RS it
VR HIEER, E-mail: wyl 2001_ren@163.com;

X ¥R WA A, BT RN SR A RE TR R 4, E-mail:
1334156656 @qq.com;

BE OB WL wE SR, BT AT LT 10 O )0 i 3%, E-mail:
x11124213797@163.com;

BERER WL, B AT AT NSRS BRI R 4E, E-mail:
18830251935@163.com;

X B EIEER, H AT I 5 1R 0 L) R G ] 4 B E-mail:
3515851617@qq.com.

A A3 FTATEREE

Table A3 All sub-affiliates details

EES HP CCHP ER PV&WT Grid

FHHEL
T2
ERIK]
T4
TS
ERIRE
FERERT
ERIREH
FIHH9
FELER10
TR
FECE12
T3
TR 14
FELILS
THE16
FELEE17
T8
TECHA19
TIEE20

0 0 1 0 0 1
0 0 1 0 1 1
0 0 1 1 0 1
0 0 1 1 1 1
0 1 0 1 0 1
0 1 0 1 1 1
0 1 1 0 0 1
0 1 1 0 1 1
0 1 1 1 0 1
0 1 1 1 1 1
1 0 1 0 0 1
1 0 1 0 1 1
1 0 1 1 0 1
1 0 1 1 1 1
1 1 0 1 0 1
1 1 0 1 1 1
1 1 1 0 0 1
1 1 1 0 1 1
1 1 1 1 0 1
1 1 1 1 1 1




