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Optimal Scheduling of Hydrogen Production-storage System from Wind Power Considering
State Transition of Alkaline Electrolyzer

GUO Xiaolong, KANG Pengpeng, TIAN Chen, ZHAI Wenhui
(State Grid Xinjiang Electric Power Co., Ltd., Urumqi 830002, China)

Abstract: For the optimal scheduling of Hydrogen production - storage system from wind power, an optimal day -
ahead scheduling model based on the state transition of alkaline electrolyzer is proposed. The model takes the maxi-
mum daily revenue of the system as target. And in combination with TOU tariff, the cold and hot start-up cost and
power fluctuation cost in the state conversion process of electrolyzer are introduced so to meet dynamic operation con-
straints of various equipment and power balance constraints of system and the Gurobi solver is used for optimization
and solution. The actual wind power output data and Hydrogen load data are used to analyze the optimization results
under three typical daily scenarios. The calculation example shows that the established optimization scheduling mod-
el can meet the demand for electricity and Hydrogen load, reasonably adjust the three states of the electrolyzer, sig-
nificantly reduce the power fluctuation amplitude of electrolyzer electrolyzer and the total cost of the system as well
as verify the effectiveness of the proposed method.
Key words: Hydrogen production from wind power; alkaline electrolyzer; state transition; typical daily scenarios;
TOU tariff
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Fig. 1 Hydrogen production-storage system from
wind power
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Fig.2 Schematic diagram of running state of electrolyzer
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Fig. 3 Optimal day-ahead dispatch flowchart
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Fig. 5 Hydrogen load demand curve for one day
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Fig. 6 Output of each device in different scenarios
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Table 2 Power of electrolyzer before and after

optimization on the earning day

2 eAkw AR/ . eAewl  AeE/
MW MW MW MW
1:00 10.24 8.00 13:00 5.00 6.82
2:00 10.80 5.11 14:00 5.00 5.00
3:00 5.00 5.00 15:00 7.31 7.40
4:00 5.00 7.40 16:00 8.14 7.40
5:00 5.00 7.40 17:00 7.68 7.40
6:00 5.00 7.40 18:00 5.07 5.07
7:00 10.68 5.00 19:00 7.43 7.40
8:00 5.00 8.00 20:00 5.68 5.00
9:00 5.00 5.00 21:00 4.19 5.00
10:00 5.00 7.40 22:00 3.03 0.90
11:00 5.00 7.40 23:00 9.14 8.00
12:00 5.00 5.00 24:00 0.00 0.90
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Table 3 Standard deviation of electrolyzer
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Fig. 9 Daily profit before and after optimization
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