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Flow batteries are too
expensive

—
—

-

.y

1
SOLAR GEL BATTERY
200ahH
SOE0a1. Jdaa
LE &
s a T
-
=
- =
R .
1
: U il AAL
|
& {
o
|
1! — e =
| I
ol

o = Y -
A - M ¢ TR T T S A P ™ ———— R o e ] ' Djneie

P AT, o Y ) -
P i e A SN PR e e, S, e N S S eSS O, S T TR S e

— — - -
By <y i m— " r—




.. SOLAR o
S Page 2/8

Overview

existing flow battery technologies cost more than $200/kilowatt hour and are
too expensive for practical application, but Liu's lab in the School of Chemical
and Biomolecular Engineering (ChBE) developed a more compact flow battery
cell configuration that reduces the size of the cell by 75%, and
correspondingly reduces the size and cost of the entire flow battery.Are flow
batteries worth it?

While this might appear steep at first, over time, flow batteries can deliver
value due to their longevity and scalability. Operational expenditures (OPEX),
on the other hand, are ongoing costs associated with the use of the battery.
This includes maintenance, replacement parts, and energy costs for operation.

Are flow batteries paying off?

That work seems to be paying off. In an August 2024 report “Achieving the
Promise of Low-Cost Long Duration Energy Storage,” the U.S. Department of
Energy (DOE) found flow batteries to have the lowest levelized cost of storage
(LCOS) of any technology that isn’t geologically constrained.

Are flow batteries a low-cost long-term energy storage technology?

In an August 2024 report “Achieving the Promise of Low-Cost Long Duration
Energy Storage,” the U.S. Department of Energy (DOE) found flow batteries to
have the lowest levelized cost of storage (LCOS) of any technology that isn’t
geologically constrained. DOE estimates that flow batteries can come to an
LCOS of $0.055/kWh.

How can flow battery research reduce costs?
Standardization of flow battery components and the development of high-
voltage chemistries are highlighted as paths towards decreasing costs and

achieving greater market penetration. Electrolyte tank costs are often
assumed insignificant in flow battery research.
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Are flow batteries better than lithium ion batteries?

As we can see, flow batteries frequently offer a lower cost per kWh than
lithium-ion counterparts. This is largely due to their longevity and scalability.
Despite having a lower round-trip efficiency, flow batteries can withstand up
to 20,000 cycles with minimal degradation, extending their lifespan and
reducing the cost per kWh.

Are flow batteries a cost-effective choice?

However, the key to unlocking the potential of flow batteries lies in
understanding their unique cost structure and capitalizing on their distinctive
strengths. It's clear that the cost per kWh of flow batteries may seem high at
first glance. Yet, their long lifespan and scalability make them a cost-effective
choice in the long run.
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Flow batteries are too expensive

Electrolyte tank costs are an
overlooked factor in flow

4 %‘ battery
& Jan 3, 2025 - Electrolyte tank costs are often
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A T assumed insignificant in flow battery research.
This work argues that these tanks can account
for up to 40% of energy costs in large systems,

Researchers create smaller,
cheaper flow batteries for ...

-;

Jun 10, 2025 - existing flow battery technologies
cost more than $200/kilowatt hour and are too
expensive for practical application, but Liu's lab
in the School of Chemical and Biomolecular ...

7

cost estimation for CAES and
— flow batteries

Nov 7, 2023 - With current membranes and
current densities, and some rough estimation of
other costs, and extrapolation from current
systems like vanadium flow batteries, cells for
chelated ...

e

Electrolyte tank costs are an
overlooked factor in flow
battery

Jan 3, 2025 - Standardization of flow battery
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components and the development of high-
voltage chemistries are highlighted as paths
towards decreasing costs and achieving greater
market ...

Flow Battery Price Breakdown:
What You Need to Know in ...

Ever wondered why utilities are suddenly eyeing
flow batteries like kids in a candy store? The flow
battery price conversation has shifted from "if" to
"when" as this technology becomes the dark ...

®E® @
How does the cost of flow

batteries compare to other ...

|

Dec 20, 2024 - Flow Batteries Cost Potential:
Flow batteries have a potential levelized cost of
storage (LCOS) that could be reduced to as low
as $0.052/kwWh by 2030, down from the ... :
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How do the operating costs of
flow batteries compare to ...

Feb 3, 2025 - Flow Batteries: These have a
maintenance cost 50% higher than lithium-ion
batteries, with costs around $300 per
maintenance cycle. Lithium-ion Batteries:
Maintenance ...
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An Introduction To Flow
Batteries - Power ...

Oct 3, 2023 - Lithium-ion batteries get all the
headlines, but flow batteries are a viable option,
particularly for large-scale grid storage. Lithium-
ion batteries ...

Lithium Redox Flow Batteries
for High Power and High ...

SN Redox flow batteries (RFBs) are particularly

i i appealing for many of these grid storage
applications due to their independent scaling of
power and energy, long operational lifetimes,
and simplified ...

Passive components limit the
cost reduction of ...

Nov 1, 2018 - To identify costs which are ery
susceptible by the flow battery industry, we
study the technology's value chain by breaking
down the costs. The main components of a flow
battery ...

— Flow Battery Price Breakdown:
. i What You Need to Know in ...

iy Why Flow Battery Costs Are Making Headlines
‘,I{lm{ Ever wondered why utilities are suddenly eyeing
‘[!}mh flow batteries like kids in a candy store? The flow
}Jmlh battery price conversation has shifted from ...
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How do flow batteries compare
to metal-air batteries in ...

Jan 13, 2025 - In conclusion, flow batteries offer
better efficiency and proven scalability at

somewhat higher cost complexity, while metal-
air batteries, particularly iron-air, promise lower

Passive components limit the
cost reduction of ...

Nov 1, 2018 - To date however, flow batteries
struggle to compete with lithium-based batteries
regarding system costs. To identify costs which
are susceptible by the flow battery industry, ...

Utilities Are Trying Enormous
'Flow' Batteries Big Enough to A~ |

i
+— -
u
Dec 1, 2024 - The other hurdle is their up-front 1

cost. Vanadium flow batteries are at least twice ﬁ

as expensive to build as lithium-ion batteries,
Rodby said, and banks are hesitant to lend
money ...

Redox flow batteries: A step
toward the mass market

y 1 |- Redox flow batteries are perfect for storing large
: quantities of renewable energy, but they have
e SESEESESSSSS l‘— always been too expensive for the mass market.

Researchers at the Fraunhofer Institute for ...
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Why Isn't This Revolutionary
Battery Everywhere?

Mar 11, 2025 - Vanadium redox flow batteries
are hitting the bigtime, and | mean big. One of
the biggest Battery Energy Storage Systems
(BESSs) ever is a vanadium redox flow battery
that ...

Performance and cost
characteristics of multi-
electron transfer...

Sep 30, 2016 - Non-aqueous redox flow batteries
(NAQRFBs) have recently received considerable
attention as promising high energy density, low
cost grid-level energy storage technologies. ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://chrisnell.co.za
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