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Flow batteries have a higher initial cost compared to other battery types due to their complex design, which
includes separate tanks for storing electrolytes, pumps, plumbing, and control systems. Moreover, their
relatively low charge and discharge rates necessitate the use of substantial quantities of materials.

This report updates those cost projections with data published in 2021, 2022, and early 2023. The projections
in this work focus on utility-scale lithium-ion battery systems for use in capacity expansion models. These
projections form the inputs for battery storage in the Annua Technology Baseline (NREL 2022).

A promising technology for performing that task is the flow battery, an electrochemical device that can store
hundreds of megawatt-hours of energy -- enough to keep thousands of homes running for many hours on a
single charge. Flow batteries have the potential for long lifetimes and low costs in part due to their unusual
design.

Recognizing and understanding these expenses is the key to accurately calculate the cost per kWh of flow
batteries, making clear that their benefits often outweigh the upfront costs, particularly for extensive,
long-term projects in renewable energy. Advantages and Challenges of Flow Battery Cost per kWh

When it comes to renewable energy storage, flow batteries are a game-changer. They're scalable, long-lasting,
and offer the potential for cheaper, more efficient energy storage. But what"s the real cost per kWh? Let"s dive
in.

Well, it"s not always that simple. There are other factors to consider, like lifespan and efficiency. That"s why
it"s so important to understand the true cost of flow batteries per kWh. Let"s explore this topic in-depth.

At their heart, flow batteries are electrochemical systems that store power in liquid solutions contained within
external tanks. This design differs significantly from solid-state batteries, such as lithium-ion variants, where
energy is enclosed within the battery unit itself.

Here"s an overview of how it all works: during the charging process, electrical energy is stored chemically in
the liquid electrolytes. When discharging, the stored chemica energy gets converted back to electricity. The
external storage allows for independent scaling of power and energy, which is a defining feature of flow
batteries.

A key advantage of this kind of battery is its ingenious ability to increase energy capacity. This is

accomplished ssimply by scaling up the volume of electrolytes in the storage tanks, which contrasts with the
traditional approach where one must add more units to raise capacity.
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Flow batteries also boast impressive longevity. In ideal conditions, they can withstand many years of use with
minimal degradation, allowing for up to 20,000 cycles. This fact is especialy significant, as it can directly
affect the total cost of energy storage, bringing down the cost per kWh over the battery"s lifespan.

Let"slook at some key aspects that make flow batteries an attractive energy storage solution:

Flow batteries" unique attributes make them stand out, especialy in renewable energy scenarios. But to gain a
full picture, we'll need to go beyond their technical specifications and examine financial factors such as cost
per kWh. So, let"s delve deeper into the economic aspect, which is avital part of evaluating the overall worth
of flow batteries.
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