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Matching Relationship Between Wind and Solar Installed Capacity Growth and Pumped
Storage Capacity from 2020 to 2024
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Abstract: To analyze the development pace of pumped storage under the background of rapid growth in wind and
solar installed capacity, this study establishes indicators including stock matching rate, incremental matching rate, and
capacity growth elasticity based on national installed capacity data for wind power, solar power, and pumped storage
from 2020 to 2024 released by the National Energy Administration and other relevant departments. The results show
that the total installed capacity of wind and solar power increased from 534 GW to 1,408 GW, representing a growth
rate of 163.7%, while pumped storage capacity increased from 31.49 GW to 58.69 GW, representing a growth rate
of 86.4%. The stock ratio of pumped storage capacity to wind and solar installed capacity decreased from 5.90% to
4.17%, a decline of 1.73 percentage points. The capacity growth elasticity was 0.642, indicating that the growth rate of
pumped storage installed capacity was lower than that of wind and solar expansion. In 2024, pumped storage capacity
reached 94.7% of the 2025 planning target of 62 GW, showing that total capacity construction was close to the phased
target. However, a decline in the capacity ratio does not necessarily mean insufficient system flexibility. The evaluation
of pumped storage should be integrated with regulation duration, conversion efficiency, power grid structure, market
mechanisms, electrochemical energy storage, demand response, and other alternative resources. The study suggests
that the configuration of long-duration energy storage should be determined according to regional net load and extreme
conditions, and that the utilization rate of pumped storage should be improved through multiple benefits from capacity,

electric energy, and ancillary services.
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