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Analysis on the influence of output reliability of
electrochemical energy storage power station on operation
effect of different scenarios in power grid
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Abstract: With the increasing penetration of volatile and intermittent renewable energy in
China's power grid, ensuring safe and stable grid operation has become increasingly
challenging. As a key technology for enhancing system flexibility and reliability, the output
performance of electrochemical energy storage power stations, and its reliability, directly
affects grid dispatch performance and operational efficiency. This paper develops a
confidence-level assessment method for the output capability of energy storage power
stations based on kernel density estimation. Combined with typical grid operation scenarios,
including frequency regulation, emergency power support, and peak shaving, the impacts of
different confidence levels on grid operation are systematically analyzed from three
dimensions: power response deviation, response time, and adjustable energy. The analysis
results indicate that the confidence level of power response deviation has a significant impact
on grid frequency regulation, whereas the confidence level of response time predominantly
affects emergency power support, and the confidence level of adjustable energy plays a key
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role in grid peak shaving. This research can provide both theoretical and practical guidance
for the safe and economic operation of power grids under large-scale integration of
electrochemical energy storage, thereby promoting the reliable and economical dispatch of

energy storage resources.
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Fig. 1 Curve of deviation probability density
function for different lithium-ion battery energy
storage power stations in September 2023
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