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Capacity Optimization Allocation of Wind Hydrogen Low-carbon Energy System Considering

Wind Power-load Uncertainty

YUAN Tiejiang, CAO Jilei
(School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Wind power is the most promising renewable energy source, and hydrogen energy is a clean energy carrier. The
combination of the two will provide a feasible solution for achieving carbon neutrality. In order to improve system econ-
omy, this paper introduces natural gas and carbon capture system on the basis of typical wind-hydrogen coupling system.
Fuel cell power generation is not considered. Oxygen-enriched combustion technology is used to realize the coupling of
natural gas and wind power hydrogen production system, which improves gas turbine efficiency and reduces energy con-
sumption of carbon capture. Then, a wind power-load timing scenario reduction method based on the ordered clustering
algorithm and the K-means clustering algorithm is proposed. The goal is to minimize the expected annualized cost in-
cluding the cost of investment, maintenance, operation, and wind abandonment penalty. Carbon capture, gas storage, and
power balance are taken as constraints, and an optimization configuration model of wind-hydrogen low-carbon energy
system is constructed. Finally, the energy supply system in a certain area is simulated based on the CPLEX, the optimiza-
tion configuration plan of the system wind power, gas storage capacity, electrolytic cell, and gas turbine power is obtained,
and the sensitivity analysis of the results is carried out with the combination of Matlab and YALMIP toolkit, which pro-
vides references for optimization configuration of a wind-hydrogen coupling system.

Key words: wind hydrogen coupling; scenario reduction; integrated energy; optimal allocation; carbon neutralization
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Fig.5 Clustering algorithm results
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Fig.6 Wind curtailment rate and energy efficiency
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