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Fig.l1 Operation status of electrolyzer
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Table 2 Operation cost of each scheme
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Fig.2 Output of generators and wind farm under

Scheme 1
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Fig.3 Output of generators and wind farm under
Scheme 2
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Fig.4 Hydrogen production capacity of P2H devices

under Scheme 2
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Optimal operation method of gas-electricity-hydrogen integrated energy system
considering refined P2H modeling and multi-point hydrogen blending
YANG Tianyu,HE Chuan, LIU Tianqi,NAN Lu
(College of Electrical Engineering,Sichuan University ,Chengdu 610065, China)

Abstract: To address the issues of incomplete modeling of coupling relationships among key power to hydro-
gen (P2H) operational characteristics and inflexibility of centralized hydrogen blending method for natural
gas system,an optimal operation method of integrated energy system considering refined P2H modeling and
multi-point hydrogen blending is proposed. Based on the coupling relationships among the energy consump-
tion, hydrogen production,efficiency, operation states and temperature effect of P2H,and considering the active
cooling requirements of electrolyzer,a refined P2H comprehensive model is established, which considers the
operation state, energy consumption and production relationship of P2H as well as the thermodynamics of
electrolyzer. Considering the hydrogen content of the gas conveyed by the forward nodes,a multi-point hydro-
gen blending method for natural gas system considering dynamic hydrogen blending ratio is proposed. Case
study results indicate that the established model aligns better with actual production scenarios,and can en-
hance the flexibility of hydrogen blending, and plays a positive role in improving the operational economy
of the system and promoting the accommodation of renewable energy.

Key words: integrated energy system;hydrogen energy; gas-electricity-hydrogen coupling; power to hydrogen;

hydrogen enriched compressed natural gas;renewable energy accommodation;optimal operation



