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Abstract: To reduce the wind and solar power curtailment rates in desert-Gobi-wilderness new
energy bases and decrease reliance on fossil fuels, a desert-Gobi-wilderness new energy base’s
wind-solar-thermal-storage system is taken as the research object, a wind-solar-thermal-storage
coupled hydrogen energy storage system that integrates hydrogen production from curtailed electricity
and hydrogen-coal co-combustion power generation is proposed, and an annual net revenue calculation

model is constructed. With the capacities of electrolyzers and hydrogen storage tanks as decision
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variables and the maximization of annual net revenue as the objective, the optimal capacity

configuration for hydrogen production and storage in this system is determined. Considering potential

government subsidies (zero-interest loans), an electrolyzer cost of RMB 1. 138 million/MW, a
hydrogen storage tank cost of RMB 2 000/kg, a standard coal unit price of RMB 1 000/t, and a
carbon tax of RMB 200/t, the system reduces curtailed electricity by 228.2 GW + h annually,

achieves an annual carbon emission reduction of 37 000 tons, and attains an annual net revenue of

RMB 5. 339 million. Under single-factor sensitivity analysis, the wind-solar-thermal-storage

coupled hydrogen energy storage system reaches economic breakeven when the electrolyzer cost
rises to RMB 1. 52 million/MW, the hydrogen storage tank cost increases to RMB 3 530/kg, the
standard coal unit price drops to RMB 577/t, or the carbon tax falls to RMB 34/t.

Keywords: new energy base in desert-gobi-wildness area; wind-solar-thermal-storage system;

hydrogen production; hydrogen-coal co-firing; CO, emission reduction
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Fig. 1 Schematic diagram ofwind-solar-thermal-storage

coupled hydrogen energy system
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