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Preliminary study on an energy storage grid for future power system in China
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Abstract: Driven by carbon peak and neutrality goals, the rapid development of renewables will significantly change the
structure and distribution of energy resources of the power system in China. This also brings great opportunities and
challenges for the development of energy storage in the power system. First, the locations of the load centers and the
changes of the structure and distribution of energy resources are studied, based on which the new pattern of future power
system is predicted, i.e., from-outside-to-inside power transmission. Then, the critical role of energy storage in supporting
the secure, efficient, and low-carbon operation of the future power system is analyzed. The development superiority of
pumped hydro storage in the new pattern is highlighted considering the topographical characteristics of China.
Accordingly, a pumped hydro storage-predominating energy storage grid is proposed, whose necessity is further analyzed
from the perspective of system-wide active power balance. Finally, key technologies for the energy storage grid are
investigated, including planning, operating, and market, and some thoughts on the development of the energy storage grid
are also provided.
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Fig. 1 Power consumption and its regional distribution of
China in the recent decade
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Table 1 Current and future generation structure of China
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Table 2 Planning and distribution of wind power
and solar power in China
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Table 3 Comparison analysis of different types of energy storage
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Table 4 Large-scale pumped hydro storage stations
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