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Overview

How much does an ESS battery cost?

That makes these batteries large, with ESS’s main product sold inside a
shipping container. What they take up in space, they can make up in cost.
Lithium-ion batteries for grid-scale storage can cost as much as $350 per
kilowatt-hour. But ESS says its battery could cost $200 per kWh or less by
2025.

What is the ESS iron flow battery?

The ESS iron flow battery uses the same electrolyte on both positive and
negative sides. And the proton pump maintains the state of charge and
battery health. Join Eric Dresselhuys, CEO and Vince Canino, COO of ESS Inc.
as they take you on a tour of the ESS factory in Wilsonville, Oregon.

Are iron-flow batteries sustainable?

Made with earth-abundant elements like iron and salt, iron-flow batteries are a
far more sustainable alternative to zinc, vanadium or lithium-ion technologies.
ESS technology is field-tested and assessed by Munich Re, who underwrites
our 10-year battery module performance warranties.

Are ESS batteries recyclable?

Substantially recyclable or reusable at end-of-life. ESS iron flow batteries
reduce the need for fire suppression equipment, secondary containment, or
hazmat precautions. ESS systems are substantially recyclable at end-of-life.
Are iron-flow batteries ul 9540 certified?

Streamline the permitting process with our ETL certified system to UL 9540
standards, ensuring a smooth and hassle-free installation experience. Made

with earth-abundant elements like iron and salt, iron-flow batteries are a far
more sustainable alternative to zinc, vanadium or lithium-ion technologies.
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ESS Commissions First Iron
Flow Battery Deployment for ...

Under that agreement, ESS will deliver up to 200
megawatts (MW) / 2 gigawatt-hours (GWh) of
iron flow LDES systems to SMUD. Once fully
operational and paired with renewable energy, 2
GWh of iron flow battery systems are expected
to enable the elimination of approximately
284,000 metric tons of CO2 emissions per year
from SMUD's system.

Understanding the Lifespan
and Costs of ESS Iron Flow
Batteries

Operating Conditions: Temperature and
environmental conditions can impact the
longevity of the battery. Iron flow batteries, for
example, are more resistant to temperature
extremes compared to lithium-ion batteries. Cost
of ESS Iron Flow Batteries. The cost of energy
storage solutions is a critical consideration for
any energy storage investment.

Iron flow battery factory under
construction in Queensland, ...

Installation of a grid-scale ESS Inc Energy
Warehouse flow battery energy storage
container unit at a project site. (6+ hours)
storage, was low toxicity, low cost and highly
reliable. It can be cycled frequently over a long
lifetime with no degradation and everything,
including the electrolyte, is recyclable, while the
battery poses no
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ESS Energy Warehouse

ESS Tech, Inc. (NYSE: GWH) is the leading
manufacturer of long-duration iron flow energy
storage solutions. ESS was established in 2011
with a mission to accelerate decarbonization
safely and sustainably through longer lasting
energy storage.

ESS IRON FLOW BATTERIES

THE PLACE TO COME IS ESS ESS iron flow battery
solutions are the most environmentally
responsible and cost-effective energy storage
systems on the market. CLEANER o Made with
food grade, earth-abundant materials: iron, salt
and water electrolyte o No noxious fumes o The
least environmentally harmful battery chemistry
to produce SAFER
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Why Long-Duration Energy
Storage

Our iron flow battery technology has hundreds of
patents pending or awarded and has been
validated by third parties including the U.S.
Department of Energy and global insurance
leader Munich Re. In 2023, Honeywell invested in
ESS and entered into a joint development
agreement to drive the further development and
deployment of iron flow

How Much Does ESS Iron Flow
Battery Cost?

Despite this, the trend for ESS iron flow batteries
is promising. With advancements in technology
and increased production capacity, the cost of
iron flow battery systems could decrease further.
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Currently, the price for an iron flow battery
system could be as low as $76.11 per kilowatt-
hour based on a 10-hour system with a power

. . output of 9.9 kW.

Iron Flow Batteries: What Are
They and How Do They Work?

Iron flow batteries (IFBs) are a type of energy
storage device that has a number of advantages
over other types of energy storage, such as
lithium-ion batteries. IRFBs are safe, non-toxic,
have a long lifespan, and are versatile. ESS is a
company that is working to make IRFBs better
and cheaper. This article provides an overview of
IFBs, their advantages, ...

© 0.5MWh

|
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Oregon utility picks ESS Inc's
flow battery

‘!
1
Standard 20ft containers PGE's test and demonstration project marks the
first deployment of ESS Inc's Energy Center
project. Image: ESS Inc. ESS Inc's long-duration
solar  TMWh iron electrolyte flow battery energy storage
R o solution will be deployed in a demonstration and
test project in Oregon by utility company
Portland General Electric.

Standard 40ft containers

ESS to deploy 2GWh iron flow
battery systems with SB
Energy

September 30, 2021: ESS Tech, the iron flow
battery manufacturer, announced today that it
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had entered into a framework agreement with SB
Energy, a wholly owned subsidiary of SoftBank
Group, to deploy 2GWh of ESS batteries through
2026. durability and cost requirements to
become an officially qualified global vendor".

White Papers

The latest ESS white paper, Grid Stability in the
Age of Fire and Ice: How Environmentally
N . Sustainable, Long-Duration Energy Storage is

L Starting to Firm a Shaky Grid, explains why ESS
\ I, long-duration iron flow batteries that use safe,
earth-abundant and recyclable materials are best
positioned to drive market growth in renewables,
stabilize the

Long-duration Energy Storage ,
ESS, Inc.

ESS Tech, Inc. (NYSE: GWH) is the leading L)
manufacturer of long-duration iron flow energy |

storage solutions. ESS was established in 2011 \/
with a mission to accelerate decarbonization

safely and sustainably through longer lasting
energy storage.

I Australian-made vanadium
- flow battery project could offer
storage cost ...

Australian-made vanadium flow battery project
could offer storage cost of $166/MWh. Australian
Vanadium Limited (AVL) has moved a vanadium
flow battery (VFB) project to design phase with
the aim of developing a modular, scalable,
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turnkey, utility-scale battery energy storage
system (BESS). ESS uses iron flow battery
deployments to adapt to

Applications

ESS Tech, Inc. (NYSE: GWH) is the leading
manufacturer of long-duration iron flow energy
storage solutions. ESS was established in 2011
with a mission to accelerate decarbonization
safely and sustainably through longer lasting
energy storage.

ESS Iron Flow Batteries
Getting Installed as Part of ...

About ESS Inc. ESS Inc. designs, builds and
deploys environmentally sustainable, low-cost,
iron flow batteries for long-duration commercial
and utility-scale energy storage applications
requiring from 4 to 12 ...

Iron Flow Batteries Can Hedge
Against Marooned Power Grids

ESS Tech's iron-salt flow batteries are primed to
provide 4 to 24 hours of flexible energy capacity
-- offering a "24/7 stable energy system", when
combined At durations of more than four hours,

the cost of an iron flow battery can outcompete ;‘:f

that of lithiumion, - Dresselhuys said. Unlike B ey
lithium-ion, iron flow batteries

Iron Flow Battery By Energy
Storage Systems (ESS, Inc.)

Established in 2011, ESS Inc. manufactures a low-

cost, long-duration All-Iron Redox Flow Battery
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for commercial and utility-scale energy storage
applications requiring 4+ hours of energy
capacity and 20+ years of operational lifetime.

What is an ESS Flow Battery?

In the evolving landscape of energy storage, the > g
ESS flow battery stands out as an innovative and W\ “:b ' ‘
versatile solution. ESS, or Energy Storage "' o ] ’ -
Systems, utilize flow battery technology to store 7

and release energy with exceptional efficiency.
Unlike conventional batteries, where energy is
stored in solid electrodes, flow batteries store
energy in liquid electrolytes that ...

Flow Batteries More Cost-
Effective and Reliable for Long

‘—\:—__,\_.

"The move from vanadium to iron really came
down to cost, then secondly the environmental
factor of it being widely available, non-toxic and
easily disposable, so it's cheaper and cleaner."
"The ESS flow battery doesn't require advanced
battery management systems to ensure safety
and longevity, like with lithium ion," Evans said

Iron Flow Chemistry

Incorporating easy-to-source iron, salt, and
water, ESS iron flow batteries stand out as the
safe and sustainable LDES solution. Our
technology is engineered for flexibility and scale
to meet demand peaks and intermittency periods
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with no ...

About
ESS achieves ETL certification to the UL 1973
standard. ESS achieves ETL certification to EL
T 9540 standard. Honeywell invests in ESS,
launching global collaboration to advance iron
m flow battery market adoption. ESS recognized as

leading American clean technology exporter by
U.S. Department of Commerce.

‘All-iron' flow battery maker ESS
Inc

In that 2018 interview Evans had conceded that
lithium-ion batteries had the big head start on
manufacturing scale and cost reduction on newer
battery technologies like his company's, but that
technical advantages such as the ESS Inc flow
battery's operating temperature of 50°C --
meaning it doesn't need HVAC solutions to be
deployed in

ESS technical white paper on
all-iron flow battery - ...

ESS has cracked the code to keeping traditional
iron chemistry stable for thousands of deep
charge and discharge cycles with no
degradation. ESS' patent-pending electrode
designs allow you to operate at high flow ...
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ESS technical white paper on
all-iron flow battery - an
overview

ESS has cracked the code to keeping traditional
iron chemistry stable for thousands of deep
charge and discharge cycles with no
degradation. ESS' patent-pending electrode
designs allow you to operate at high flow-battery
efficiency levels (US20140272493,
US20140363747, US20150255824).

Honeywell invests in systems
from US flow battery provider
ESS

A release from ESS Inc said the patented iron
flow battery (IFB) design will be brought together
with Honeywell's knowhow in advanced materials
and energy systems. During this year, ESS Inc,
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ESS Energy Warehouse

Using easy-to-source iron, salt, and water, ESS'
iron flow technology enables energy security,
reliability and resilience. We build flexible
storage solutions that allow our customers to
meet increasing energy demand without power
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which is publicly traded, has announced a

handful of key customer deals, the single biggest

project among them being a 50MW/500MWh ‘ /|
(10-hour duration

ESS Iron Flow Batteries
Getting Installed as Part of
SDG& E's ...

m

e ¢

About ESS Inc. ESS Inc. designs, builds and
deploys environmentally sustainable, low-cost,
iron flow batteries for long-duration commercial
. and utility-scale energy storage applications
v requiring from 4 to 12 hours of flexible energy
capacity. The Energy Warehouse(TM) and Energy

Center(TM) use earth-abundant iron, salt, and
water for the

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.ian-solar.co.za
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