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Profitability study of multi-market coupled integrated renewable energy generation projects
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Abstract: To address the issue of wind and solar curtailment caused by the expansion of China’s new energy generation
industry, this paper introduces a hydrogen energy storage system in conjunction with wind and solar photovoltaic power
generation to establish an integrated new energy generation project. To tackle the budget deficit problem, it proposes to
combine the carbon certified emission reduction market (CCER) with the integrated project to construct a market trading
model. To assess the levelized cost of electricity (LCOE) for the project, based on the existing foundation of wind and
solar power generation, it introduces the costs of the hydrogen energy storage system and the benefits from
“hydrogen-electricity”, hydrogen, oxygen, and carbon emission, establishing an optimized model for optimizing the
levelized cost of electricity (OLCOE). Taking a wind and solar power plant in a northwestern province of China as an
example, three profit scenarios are set, and the OLCOE is calculated. A model that aligns with actual benefits is selected,
using the traditional coal-fired grid electricity price as the new energy grid electricity price. Sensitivity analyses are
conducted with different hydrogen and carbon emission pricing to further investigate the profit potential of the integrated
power generation project. The research indicates that multi-market assistance not only enhances the profit potential of the
integrated new energy generation project but also compensates for high construction costs, thereby improving project
feasibility. Additionally, effective implementation of sustainable development policies and technological advances will
further drive the development of the project.
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Fig. 1 System topology structure
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Fig. 2 Schematic diagram of the comprehensive benefit model of power generation projects
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Fig. 3 Actual power load and abandoned volume of wind power and photovoltaic power plants
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Table 5 OLCOE comparison model of hydrogen-containing
energy storage

L 2N A ot VN X A 92 =R 1

OLCOE/ el

5 (JE/kWh) (Je/kWh) (JG/kWh)  (JE/AWh)  JEHI/4E
— 0.34 0.4 0.2595 0.7244 0
= 0.34 0.4 0.2595 0.5303 0
= 0.34 0.4 0.2595 0.3377 14
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PR AR R e, T DL S BRI BE R R I B A
A, AT SE I X LA R B
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Table 6 OLCOE comparison model of carbon

trading market
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— 0.34 0.4 0.2595 0.6420 0

i 0.34 0.4 0.2595 0.4479 0
= 0.34 0.4 0.2595 0.2544 14
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Table 7 Comparison of LCOE models with
different methods
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Fig. 4 r, Cy, and the financing cost under the influence

of green finance on the profitability of the integrated

project under different py, and p,
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Table 8 Comparison of OLCOE model sensitivity analysis
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