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Lightweight Model for Energy Storage System Remaining
Useful Lifetime Estimation

Jung-Un Yu*, Sung-Won Park**, Sung-Yong Son***
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Abstract ESS(energy storage system) has recently become an important power source in various areas
due to increased renewable energy resources. The more ESS is used, the less the effective capacity of
the ESS. Therefore, it is important to manage the remaining useful lifetime(RUL). RUL can be checked
regularly by inspectors, but it is common to be monitored and estimated by an automated monitoring
system. The accurate state estimation is important to ESS operator for economical and efficient
operation. RUL estimation model usually requires complex mathematical calculations consisting of
cycle aging and calendar aging that are caused by the operation frequency and over time,
respectively. A lightweight RUL estimation model is required to be embedded in low-performance
processors that are installed on ESS. In this paper, a lightweight ESS RUL estimation model is
proposed to operate on low-performance micro-processors. The simulation results show less than 1%
errors compared to the original RUL model case. In addition, a performance analysis is conducted
based on ATmega 328. The results show 76.8 to 78.3 % of computational time reduction.

Key Words : Energy storage system, Lightweight, Linearization, Lithium-ion battery, Remaining
Useful Lifetime(RUL) estimation
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Table 1. Relative error comparison for operation period and nth degree Taylor series
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