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Optimal planning method for electric—hydrogen energy storage in
new energy grid considering flexibility

Ji Xing', Hou Yixin', Bai Jianshi', Zhang Meishan', Jiang Haiwei', Ye Peng’
(1.State Grid Liaoning Electric Power Co.,Ltd. Economic and Technological Research Institute, Shenyang 110000,
China; 2.Shenyang Institute of Technology, Shenyang 110136, China)

Abstract: Aiming at the problem that the random fluctuation of new energy output in new energy
power grid leads to the large demand for system flexibility and the imbalance between supply and
demand of flexibility, this paper proposes a robust optimization planning method for electric —
hydrogen energy storage in new energy power grid considering flexibility. Firstly, the operation
characteristics of electro —hydrogen conversion facilities and electro —hydrogen energy storage
facilities in the new energy grid are analyzed, and the electro—hydrogen energy coupling model is
established. Secondly, the characteristics of flexibility demand and flexibility supply capacity after
the introduction of electro—hydrogen energy storage are analyzed, and the flexibility margin index
of new energy power grid considering electro—hydrogen energy storage is established. Then, with
the goal of minimizing the cost, a robust optimization planning model for the distribution of
electricity—hydrogen energy storage in new energy power grids considering flexibility is established.
Finally, through the simulation of IEEE 33 node system, it is verified that the proposed method
can determine the configuration capacity of electro—hydrogen energy storage in new energy power
grid and improve the flexible adjustment ability of new energy power grid system.

Keywords: flexibility; new energy power grid; electrical energy storage; hydrogen energy

storage ; robust optimization
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