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Fig.2 Heat value results at Bus 16 under three scenarios
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Optimal scheduling of natural gas-electricity coupling system considering
hydrogen-mixed natural gas network and low-carbon reward
ZHOU Buxiang, CHEN Yang,ZANG Tianlei,ZHANG Yuanhong,MIN Xinwei,ZHAO Wenwen
(College of Electrical Engineering,Sichuan University,Chengdu 610065, China)

Abstract: Aiming at the optimal scheduling problem of natural gas-electricity coupling system, the natural
gas-electricity coupling system model with hydrogen-mixed natural gas network is established,in which the
refinement model of power to hydrogen,the variation of operating state for hydrogen-mixed natural gas net-
work and the strict safety restrictions of hydrogen-mixed are considered. Meanwhile, based on the stepped
carbon trading mechanism, the reward and punishment ladder-type carbon trading mechanism is proposed,
setting the ladder-type reward when there is a surplus of carbon quota. Furthermore, considering the carbon
transaction cost and operation cost comprehensively, the low-carbon optimal scheduling model of natural
gas-electricity coupling system is established. Finally, the simulation is carried out based on the system
composed of the improved IEEE 39-bus power grid model and the Belgian 20-node natural gas grid model,
and CPLEX solver is used to solve the scheduling model. Through analyzing and comparing the results of
four scheduling scenarios, the effectiveness of the proposed model in aspects of reducing carbon emission,
controlling total cost and accommodating abandoned wind is verified. The effects of different calorific value
calculation methods and reward benchmark price on scheduling results in hydrogen-mixed natural gas net-
work are analyzed. In addition,the reference pricing of reward benchmark price is analyzed.
Key words:natural gas-electricity coupling system;carbon trading;power to hydrogen;power to methane;power

to gas;low-carbon
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&AL BB SH
Table Al Gas turbine parameters

RHE R E
M?;}if/if& FFIE ARG KEERALE 5 ERMW I TRIRIMW S SRS
0.4 80 60 820 0 23
0.4 60 40 850 0 15

xR A2 BESERESH
Table A2 Power to gas equipment parameters
RS RERE B O ERMW T FIRIMW

35 P2H 0.74 270 0
39 P2H 0.74 300 0
35 P2M 0.6 120 0
39 P2M 0.65 150 0

R A3 RAREESH
Table A3 Natural gas source parameters

M i PEA IR FEAURBRY
45 (GueMm3 Mm=3 Mm=3
1 8000 6.5 0
5 6900 3.6 0
8 7300 55 0
13 7600 4.6 0

AL EFENBH
Table A4 Compressor constraints

SRR (6-116 i 25 JE4ALL
8-9 0.2334 124.74 1.1

5 0.2334 124,74 1.2
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