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Oregon by utility company Portland Ge
Electric. = S

Solar power and non-flammable long-duration
energy storage will support critical facilities during
emergencies. Wilsonville, OR ??? Decem ber 20,
2021: ESS Inc. ("ESSESESSHRC S REINCRuES
manufacturer of long-duration batteries for
utility-scale and commercial energy storage
applications, announced today that its iron flow
batteries are being deployed ???

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, ??7?
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ESS IRON FLOW BATTERY PRICE SOLAR
ANGOLA

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, which is
publicly traded, has ???
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ESS achieves ETL certification to the UL 1973
standard. ESS achieves ETL certification to EL
9540 standard. Honeywell invests in ESS, launching
global collaboration to advance iron flow battery
market adoption. ESS recognized as leading
American clean technology exporter by U.S.
Department of Commerce.

PowerChina receives bids for 16 GWh BESS tender

with average price of $66.3/kWh The tender marks
I_] the largest energy storage procurement in China's
history. Vincent Shaw ESS uses iron flow battery
deployments to adapt to new customer
requirements Oregon-based company said iron flow
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batteries can be a "fast response" storage

technology.
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Local elected officials and business and community
leaders were on hand to celebrate the installation
and commissioning of the 75 kW / 500kWh ESS
Energy Warehouse??? iron flow battery on the BWP
EcoCampus. The ESS iron flow battery system has
been installed and connected to a 265 kW solar
array. Once fully operational it will provide power

ESS Inc shares listed on the New York Stock
Exchange in October. Image: ESS Inc via Twitter.
ESS Inc's recent special purpose acquisition
company (SPAC) merger, which listed the iron flow
battery manufacturer's shares and warrants on the
New York Stock Exchange, has raised US$246
million cash.

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 ??? Made with
— food grade, earth-abundant materials: iron, salt and
water electrolyte ??? No noxious fumes ??? The

s least environmentally harmful battery chemistry to
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Iron-saltwater flow battery company ESS Inc looks
set to deploy by far its largest project to-date, a
50MW/500MWh system at a renewables hub from
German energy firm LEAG, with potential for more.
The NYSE-listed firm ???

ESS" iron flow battery chemistry can provide up to
12 hours of energy storage, Wind PPA prices have
increased 13.5% year over year after rising for three
consecutive quarters, according to

Iron Flow Batteries: The Ethical Alternative 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. Using easy-to-source iron, salt, and water,
ESS" iron flow technology
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Technologies such as ESS" iron flow batteries
provide an opportunity to improve renewable
utilization and grid operation while delivering
favorable returns for asset owners. Due to their

inherent capabilities, iron flow batteries offer more
operational and market flexibility than lithium-ion
energy storage, enabling operators to leverage

3 ? ESS Tech, Inc., an energy storage company,
) designs and produces iron flow batteries for
commercial and utility-scale energy storage
applications worldwide. It offers energy storage
products, which include Energy Warehouse, a
behind-the-meter solution; and Energy Center, a
front-of-the-meter solution.
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Iron-saltwater flow battery company ESS Inc looks
set to deploy by far its largest project to-date, a
50MW/500MWh system at a renewables hub from
German energy firm LEAG, with potential for more.
The NYSE-listed firm is partnering with LEAG on a
new renewables hub located at the site of the
Boxberg Power Plant, a 2.5GW lignite-burning

i facility.
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Secondly: Their BESS isn"t a true flow battery. Flow
batteries are characterized by an independent
scaling of conversion unit to energy storage.

Theres just a crap ton of ancillary costs that go with
li-ion that iron flow steps around. Ive heard that
point about it not being a true flow battery and
eventually must reverse the plating cycle

4 ? ESS Tech, Inc. designs, builds and deploys
environmentally sustainable, low-cost, iron flow
batteries for long-duration commercial and

utility-scale energy storage applications requiring
flexible energy capacity. The Energy Warehouse???
and Energy Center??? systems use earth-abundant
iron, salt, and water for the electrolyte, resulting in

an

p— In the ESS iron flow battery, catholyte and anolyte
E E i are stored in separate tanks, and ESS Inc. invented
= Iﬁ i Proton Pumps are used to circulate the fluids into a

X E’ stack with electrodes separated by a thin

membrane. This membrane permits ion exchange
between the anolyte and catholyte to produce
electricity.
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The round-trip efficiency is 70-75%, DC-DC. Each
battery weighs 16,000 kg dry, and as much as
38,000 kg after it's filled with the electrolyte. For
larger volumes of energy storage, ESS will string
together multiple batteries in what it calls an Energy
Center. At this larger scale, ESS batteries take up
some real estate.

ESS became the first energy storage manufacturer
to be supported by the Make More in America
Initiative of the Export-Import Bank of the United
States (EXIM) with the recent approval of a $50
million financing package. ESS will use the

proceeds from the deal to expand production of the
???

SB Energy, a subsidiary of Japanese conglomerate
SoftBank Group, reached an agreement to
purchase 2 GWh of iron flow energy storage from
Oregon-based ESS ??? a major deal for the

. emerging technology. In the deal, SB Energy will

Eﬂ_H_F i 7 deploy iron flow battery systems to complement
LD solar power projects in Texas and California through
p==x] | 2026.
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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 ???

Our series of energy storage industry leader
interviews at RE+ 2022 continues as we speak to
Hugh McDermott and Alan Greenshields of iron flow
battery company ESS Inc. ESS Inc holds the IP and
is the only manufacturer of the battery technology,
which features a non-toxic iron and saltwater
electrolyte and is targeting the multi-hour long

Understanding the Cost of ESS Iron Flow Batteries.
The ESS iron flow battery is a type of flow battery
that uses iron-based electrolytes to store and
discharge energy. This technology is known for its
long lifespan and scalability, but it comes with
specific cost considerations. Currently, the capital
cost for an ESS iron flow battery system is
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ESS Inc recently landed a pilot project at Schipol
Airport, Amsterdam, which could become a much
larger rollout. Image: ESS Inc. ESS Inc ended 2022
with nearly 800MWh of annual production capacity
for its iron flow battery, although had a relatively
poor last financial quarter with just US$15,000 in

revenue.

The first ESS system has already been delivered to
an SB Energy location in Davis, California, and will
be commissioned in the month ahead. SB Energy
plans to install additional ESS flow battery systems
to complement its expanding portfolio of solar power
projects in Texas and California, two of the
fastest-growing markets for long-duration storage in
the US.

Using easy-to-source iron, salt, and water, ESS"
iron flow technology enables energy security,
reliability and resilience. We build flexible storage

MONITORING OF SYSTEM STATUS

solutions that allow our customers to meet

increasing energy demand without power ???
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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 with wind and solar, Chief Executive Eric
Dresselhuys said. Unlike alternatives such as
gridscale lithium- ion - batteries and vanadium flow

batteries, ESS's batteries
500KW 1MW 2mMw

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, 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
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