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Fig.1 Energy development scenario in China
from 2030 to 2050
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Assumption and analysis of electricity-hydrogen coupling
system for high proportion of new energy
XIAN Yiming',AN Zhi*,LIU Siwei’, QI Qingru’,XIA Mingchao', CHEN Qifang'
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China)

Abstract: The high proportion of new energy causes an imbalance in the “supply-demand” structure in
power system due to its high randomness and volatility,and the high proportion of power electronic devices
makes the technical characteristics of traditional power systems based on synchronous generators and elec-
tromechanical dynamic characteristics change profoundly. Therefore,an electricity and hydrogen coupling sys-
tem using the “green power delivery off grid at sending end-off grid hydrogen production at receiving end-
gas turbine grid connected power generation by hydrogen fueled” mode is proposed. This system integrates
new energy power into a DC transmission network that is not electrically connected to the traditional AC
power grid at the sending end,meets the DC load of electrolytic water hydrogen production at the receiving
end, and supports the AC power grid through hydrogen gas power generation mode,witch decouples a large
amount of new energy consumption and the newly added demand for “West-to-East power transmission”
from the AC power grid at the sending / receiving ends. The proposed electricity and hydrogen coupling
system not only improves the electric power and energy balance of the power system and promotes the
new energy consumption, but also ensures the safe and reliable operation of the power system, provides a
reference for the evolution direction of the high proportion of new energy power system in China.

Key words: high proportion of new energy; electricity-hydrogen coupling system; DC grid; electrolytic water

hydrogen production;hydrogen storage
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Fig.A1l Schematic diagram of electricity and hydrogen coupling system



