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Capacity scheduling optimization analysis of on/off grid wind solar hybrid
hydrogen synthesis ammonia system
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Abstract: In order to reduce the fluctuation of renewable energy power generation output and improve the
utilization rate of renewable energy, this paper designs an on/off grid wind solar hybrid hydrogen synthesis
ammonia system. Taking the maximum annual revenue of the system as the objective function, considering the
operation constraints such as power balance, hydrogen balance and grid interaction, a capacity allocation
scheduling optimization model is established. Taking the real output of the wind and solar energy in a certain area
of Inner Mongolia as the input, through the analysis on wind and solar energy capacity ratio, this paper explores
the technical and economic effect of the wind and solar energy capacity ratio on the system. The results show that,
after the capacity configuration and scheduling optimization of the on/off grid wind solar complementary
hydrogen and ammonia system, the system can reasonably switch the working state under different wind and solar
output conditions, stabilize the wind and solar fluctuations, and realize the stable and efficient operation of
ammonia equipment. The grid connected system is better than the off grid system. Through the analysis of the
ratio of wind and solar capacity, in the case area, with the increase of wind capacity, the capacity of electrolyzer
and hydrogen storage tank to be configured in the system shows a trend of first decreasing and then increasing.

¥ % B H3: 2024-01-14

H & W BH: BXAAREELELRGH (52090064)

Supported by: Major Program of the National Natural Science Foundation of China (52090064 )

F—EEEN: BT 1999, T, BHHIAE, EEOT NSRS ZIZTRAL, dengzhenyu_ncepu@163.com.
WBIEEERN: GW 78), B, W1, Hu%, TEHOT A REER A R AR SR, xgncepu@163.com.



5% 9 4

P 55 FEE R ROCEAMIE S RE R SR - B 137

When the capacity of wind power generation and photovoltaic power generation is close to or equal, the economic

efficiency of the system is high.

Key words: wind and solar complementary; green ammonia; capacity optimization scheduling; analysis of wind
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Fig.1 Flow chart of the on/off grid wind solar hybrid
hydrogen synthesis ammonia system
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Fig.6 Effect of wind and solar capacity ratio on electrolyzer
capacity
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Fig.7 Effect of wind and solar capacity ratio on hydrogen
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Fig.8 Effect of wind and solar capacity ratio on the cost of
ammonia levelization
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