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Research Overview on the Integrated System of Wind-Solar Hybrid Power
Generation Coupled with Hydrogen-Based Energy Storage

JING Tao!, CHEN Geng?, WANG Zihao?, XU Pengjiang', LI Gaochao', JIA Mingxiao!, WANG Yueshe?,

SHI Jinwen?, LI Mingtao?

(1. Xi'an Thermal Power Research Institute Co., Ltd., Xi'an 710054, China; 2. State Key Laboratory of Multiphase Flow in Power
Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Based on the technologies of wind-solar hybrid power generation, hydrogen generation from electrolysis of water,
hydrogen storage, and hydrogen fuel cell, and by taking hydrogen as the core energy carrier, the integrated system of hybrid wind-
solar hybrid power generation coupled with hydrogen-based energy storage is expected to be the key routine to the large-scale
application of renewable energy-hydrogen energy-electricity energy. In this paper, the current development status about the key
technologies were reviewed first including wind-solar hybrid power generation, hydrogen generation from electrolysis of water,
hydrogen storage, hydrogen fuel cell and so on. Then the hot topics such as off-grid system, grid system, and capacity configuration
optimization for the as-discussed integrated system were analyzed in details. The following progress analysis provided valuable
reference for further technical research and engineering application with regard to the integrated system of hybrid wind-solar hybrid
power generation coupled with hydrogen-based energy storage.

This work is supported by National Key R&D Program of China (Coupling Integration and Flexible Operation Control Technology
of Renewable Energy and Thermal Power Generation, No.2019 YFB1505400).

Keywords: wind energy; solar energy; electrolysis of water; hydrogen generation; hydrogen storage; hydrogen fuel cell

(E#EF 12 7)

Review on Large-Scale Centralized Energy Storage Planning under Centralized
Grid Integration of Renewable Energy

GU Chenjia, WANG Jianxue, LI Qingtao, ZHANG Yao
(Shaanxi Key Laboratory of Smart Grid, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: With the large-scale centralized grid integration of renewable energy, the problem of renewable energy consumption is
becoming more and more prominent. As an important part and key supporting technology of the high-proportion renewable energy
power system, the large-scale application of energy storage is conducive to improving the flexibility, economy, and security of the
system. However, most of the current reviews focus on the summary of energy storage technologies, and few make a comprehensive
review of energy storage planning methods, especially the configuration methods for large-scale energy storage on the source-grid
side. Therefore, this paper analyzed the overall impact of including large-scale energy storage into power system planning,
summarized the application scenes of energy storage in the power system, and then analyzed the impact of the introduction of energy
storage on the modeling of planning problems. Next, the source-grid-side planning of large-scale energy storage and the planning of
source-grid coordination considering large-scale energy storage were expounded. Finally, the key issues of the current large-scale
energy storage planning and its prospects were discussed.

This paper is supported by National Key Research and Development Program of China (No.2017YFB0902200).
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