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Hydrogen Production Daily Scheduling Based on the Start-Stop
Characteristics of PEM Electrolysis Cells: A Case Study of a
Hydrogen Blending System in Northeast China

GAO Yu-hang', WEI Li-xin'*, XU Nuo'**, ZHOU Qiang', WANG Lan'
(1. School of Petroleum Engineering, Northeast Petroleum University, Daqing 163000, China;
2. College of Petroleum Engineering, Guangdong University of Petrochemical Technology, Maoming 525000, China)

[ Abstract] Hydrogen, which produces only water during usage, is an excellent secondary energy source. However, its environmen-
tal impact should consider the primary energy sources used for hydrogen production, as well as transportation. The use of the grid can
not absorb the abandoned photoelectrolysis water to produce green hydrogen and incorporate it into natural gas, and the use of natural
gas pipeline network transportation can ensure the environmental protection and clean hydrogen energy. An optimal operation model
considering the start-stop characteristics of proton exchange membrane (PEM) electrolytic cell was established. The model can obtain
the optimal production plan when dealing with intermittent energy, hydrogen demand fluctuation and time-varying electricity price, and
achieve the balance of time-varying electricity price, hydrogen production, photovoltaic output and operating cost. The production plan
shows the load of electrolyzer in different periods, which verifies the correctness of the model. By changing the minimum load in the
constraint condition, the results show that the proportion of standby and idle state decreases with the decrease of the minimum load,
and the running cost also decreases slightly. When the critical value reaches 6. 1% , the running cost no longer changes.
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Fig. 1 Structure of the photovoltaic hydrogen production system
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Fig. 9 Hydrogen quantity in storage equipment compared with variable electricity prices and hydrogen demand curve
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Fig. 10  Traditional optimization model for electrolytic cell output planning
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Fig. 12 Operating costs at different minimum loads
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