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Zero carbon emission new energy-consumption system based on hydrogen
production from electrolytic water and methanol synthesis/reforming
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(1.College of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206,
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Abstract:In order to solve the problem that hydrogen energy is difficult to store and transport, a net-zero carbon
emission new energy consumption system based on hydrogen production from electrolytic water and methanol synthesis/
reforming is proposed.This system utilizes wind energy, photovoltaic energy and other electric power to electrolyze water
in a solid oxide electrolyzer, and both the hydrogen produced and the carbon dioxide recycled in the system are
synthesized into methanol,which is transported to the hydrogenation station equipped with methanol reforming equipment
for reforming to produce hydrogen. Carbon dioxide produced in methanol reforming equipment and carbon dioxide
produced in natural gas to hydrogen unit are combined for recycling, so as to realize net-zero carbon emission and remote
hydrogen production.On this basis, the energy and economy analysis on this system are performed.lt is shown that the
overall efficiency of the system is 46. 38%.The dynamic recovery period is 6. 63 years,and the net present value is RMB
112.236 3 million when the prices of electricity, industrial oxygen and hydrogen at station are RMB 0. 2 per kWh,RMB
0. 42 per cubic meter and RMB 70 per kilogram.This system has certain feasibility , which provides a valuable technical
option for the future hydrogen energy utilization chain.

Key words : net-zero carbon emission; new energy consumption; remote hydrogen production; hydrogen production

by electrolysis of water; methanol synthesis; methanol steam reforming
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