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Optimized Configuration of Hydrogen-Energy Microgrid Capacity Considering
Source Charge Uncertainties

YUAN Tiejiang!, YANG Yang', LI Rui!, JIANG Dongfang?

(1. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China; 2. State Grid Energy Research Institute Co.,
Ltd., Beijing 102209, China)

Abstract: With regards to the low energy conversion efficiency and uncontrollable factors on the robustness of electrothermal gas-
coupled microgrid planning due to the randomness of new energy resources, an optimization method for the configuration of
hydrogen-energy microgrid is proposed considering the uncertainties of source charges. First of all, by taking advantages of hydrogen
energy storage, electric boilers and organic Rankine cycle (ORC) systems to expand the electrothermal gas conversion paths of
traditional microgrids, a multi-energy coupled, low-carbon and efficient hydrogen energy microgrid is set up. Then, a typical daily
selection method of electrical load-wind power output based on ordered clustering algorithm and fuzzy c-means (FCM) clustering
algorithm is proposed, with the minimization of annualized total cost as the optimization objective, and by taking into account the
constraints of power balance, equipment operation, hydrogen storage system and natural gas pipeline, the hydrogen energy microgrid
capacity optimization configuration model is established. Finally, the actual data of an industrial park is analyzed to obtain the
optimal configuration scheme and the cost of each equipment in the system. Using Matlab and Yalmip toolbox for sensitivity
analysis, it is verified that the proposed method and model can effectively reduce the total cost and carbon emissions.

This work is supported by Science and Technology Project of SGCC (Research on the Joint Planning Simulation of Electrolysis
Water Hydrogen Production-Hydrogen Storage and Hydrogen Supply System and the Cooperative Interaction Mode of Electric-
Hydrogen, No.5419-202257456A-2-0-ZN).

Keywords: microgrid; hydrogen energy; source charge uncertainty; electrothermal coupling; capacity optimization configuration
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Capacity Planning of Hydrogen Production and Storage System Based on
Hydrogen Load Demand

PENG Shengjiang'?, YANG Dezhou', SUN Chuanshuai®, YUAN Tiejiang?, LIU Yongcheng'
(1. School of Economics and Management, North China Electric Power University, Beijing 102206, China; 2. Economic and Technical
Research Institute of State Grid Gansu Province Electric Power Company, Lanzhou 730000, China; 3. School of Electrical
Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In the future energy society, the value of hydrogen energy will be realized in the conversion of various types of energy
sources, particularly as the key link in the power system. To this end, a new energy system capacity planning method based on
different hydrogen load levels is proposed to promote the application and development of renewable energy sources more efficiently
such as wind and photovoltaic energy in the power grid. The method can maximize the economical benefits of the system while
meeting the regional hydrogen energy demand. Under different hydrogen production modes, the optimal hydrogen production system
scale can also be determined. In addition, the penalty costs of curtailing wind and solar power and hydrogen energy supply shortage
are taken into consideration as well as the environmental benefits of the system. The results show that it is more reasonable and
economical to adopt the mode of grid-integrated wind power and photovoltaic energy transactions for electricity in hydrogen
production, which avoids the redundant configuration of large-capacity hydrogen production-storage equipment.

This work is supported by National Natural Science Foundation of China (Hydrogen Energy Storage Coupled with Decentralized
Wind Power Consumption Research, No.51577163), Science and Technology Project of State Grid Gansu Electric Power Company
(Research on Key Technology of Large-Scale Landscape Complementary Hydrogen Production, N0.52273018000G).

Keywords: hydrogen load forecast; capacity planning; new energy consumption; comprehensive hydrogen utilization
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