
Battery energy storage round-trip
efficiency

Round-trip efficiency is the ratio of useful energy output to useful energy input. (Mongird et al., 2020)

identified 86% as a representative round-trip efficiency, and the 2022 ATB adopts this value.

Round-trip efficiency is the ratio of useful energy output to useful energy input. Based on Cole and Karmakar

(Cole and Karmakar, 2023), the 2024 ATB assumes a round-trip efficiency of 85%. References

The battery energy storage system achieves a round-trip efficiency of 91.1% at 180kW (1C) for a full charge /

discharge cycle. 1 Introduction. Grid-connected energy storage is necessary to stabilise power networks by

decoupling generation and demand [1], and also reduces generator output variation, ensuring optimal

efficiency [2].

Progress in battery BMS and materials is contributing to the prolongation of cycle life. Li-ion batteries exhibit

high round-trip efficiencies, often ranging from 90 % to 95 %, which effectively minimize energy losses

during both the charging and discharging37].

Round-trip efficiency is the ratio of useful energy output to useful energy input. Based on Cole et al. (Cole and

Karmakar, 2023), the 2023 ATB assumes a round-trip efficiency of 85%. References

This paper investigates round-trip efficiencies, comparing energy extracted from and returned to the grid, of

the BESS for different operation modes. This is done by developing simulation switch-level model of power

components of the BESS.

To guarantee the optimal performance and longevity of batteries, it is essential to measure and understand the

battery''s round-trip efficiency, which refers to the ratio of energy delivered from the battery during discharge

to the energy stored in the battery at the

o Round-trip efficiency, measured as a percentage, is a ratio of the energy charged to the battery to the energy

discharged from the battery. It can represent the total DC-DC or AC-AC efficiency of the battery system,

including losses from self-discharge and other

Sodium-Sulfur (Na-S) Battery. The sodium-sulfur battery, a liquid-metal battery, is a type of molten metal

battery constructed from sodium (Na) and sulfur (S). It exhibits high energy density, high eficiency of charge

and discharge (89%-92%), and a long cycle life, and is fabricated from inexpensive materials.
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