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This work incorporates base year battery costs and breakdowns from (Ramasamy et al., 2022), which works

from a bottom-up cost model. The bottom-up battery energy storage systems (BESS) model accounts for

major components, including the LIB pack, inverter, and the balance of system (BOS) needed for the

installation.

Base year costs for commercial and industrial BESS are based on NREL''s bottom-up BESS cost model using

the data and methodology of (Ramasamy et al., 2021), who estimated costs for a 600-kW DC stand-alone

BESS with 0.5-4.0 hours of storage.

The Sol-Ark L3 Series Limitless Lithium(TM) Battery Energy Storage System with Native 208V and 480V

options offers scalable energy storage from 40Wh to 11.5 MWh. L3 Series Indoor &  Outdoor Commercial

Battery Features o Reduce energy costs o Ensure uninterrupted operations o Protect data and essential loads

The cost of energy storage is typically measured in dollars per kilowatt-hour (kWh) of storage capacity.

According to the same BloombergNEF report, the average cost of lithium-ion batteries was $132 per kWh in

2021.

Energy storage technologies are becoming essential tools for businesses seeking to improve energy efficiency

and resilience. As commercial energy systems evolve, battery storage solutions like lithium-ion systems have

grown increasingly affordable, making them an attractive investment for many enterprises. However,

evaluating the total costs of implementing a commercial energy storage system involves several factors

beyond just the upfront price.

Energy storage involves capturing and storing energy for later use. It&#8217;s especially crucial for balancing

supply and demand, especially when integrating intermittent renewable sources like solar and wind energy

into the grid. With advancements in energy storage technologies, businesses can reduce reliance on grid

power, minimize costs, and enhance sustainability.

Lithium-ion batteries are the dominant energy storage solution in most commercial applications, thanks to

their high energy density, scalability, and decreasing costs. As of 2024, lithium-ion batteries cost an average of

$132 per kilowatt-hour (kWh), a significant decrease from the previous decade.

Pumped hydro storage is a method that stores energy by moving water between two reservoirs at different

elevations. During periods of low electricity demand, excess electricity is used to pump water uphill. During

high demand, the water is released to generate electricity.
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In thermal storage, energy is stored as heat. For example, excess energy can be used to heat a material like

salt, which can then be used to generate electricity or for heating applications later.

CAPEX includes the cost of the battery system itself, installation, permits, and other infrastructure needed for

the system&#8217;s operation. For example, a lithium-ion battery system for commercial use costs around

$130 per kWh. The overall CAPEX depends on the size and scale of the installation, as well as other factors

such as location and regulatory compliance.

OPEX includes maintenance, system upgrades, and the ongoing costs associated with running and managing

the battery storage system. These costs are often overlooked but are critical for understanding the total cost of

ownership.

The choice of battery chemistry--whether lithium-ion, flow, or another type--can greatly impact costs. For

example, lithium-ion batteries are currently the most cost-effective, while alternatives like flow batteries tend

to be more expensive.
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