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Saft batteries for
Electric Utilities

Reliable power for your power
generation, transmission and
distribution applications



Electric Utilities

Saft: The right choice for the
critical needs of Electric Utilities

Saft - your trusted
partner for utility
applications

All over the world, the demand for high quality
electricity is rising. Utility companies are committed
to delivering reliable power to both enterprises and
consumers. Whether operating a power station or a
substation, utility companies endeavor on diminishing
the risk of power failures to keep the lights on around
the world and control essential equipment.

Saft's nickel batteries provide reliable and robust
backup power and instant emergency power to
transmission and distribution substations, control
rooms and power plants.

With minimal or no maintenance requirements and
a long lifespan, our batteries operate even in harsh
conditions, at extreme temperatures, for sustained
periods.

Saft provides a low Total Cost of Ownership
(TCO), which is the sum of all the financial
costs associated with a battery system over
its life. The TCO includes the purchase price,
installation, maintenance and end-of-life
costs, and operators typically choose Saft
nickel technology batteries because they
offer savings versus lead-acid over a lifetime.
VRLA batteries typically need to be replaced
after a few years - requiring installation of new
batteries, as well as transport and logistics.
Saft nickel batteries, in comparison, last more
than 20 years.

A well-proven, trusted partner for over
a century offering a wide range of
technologies

Many of the world’s leading utility companies rely
on Saft for backup power. For over a century, Saft
has become renowned for offering proven and
reliable nickel technology that functions in high and
low temperatures and remote locations. Thanks
to the trust of our customers, Saft is the world’s
leading manufacturer of nickel batteries in the
Utility market.

Quality is our way of life and we focus on
continuous improvement

Saft's mission is to provide customers with the
best battery solution available, designed and
manufactured to the very highest standard. We
implement best practices in all fields and consider
high performance to be standard operating
procedure. Research and development are a
constant endeavor for us, with 12 percent of Saft’s
sales revenues invested in R&D and around 500
engineers working on new materials, improved
production processes, enhanced designs, cutting-
edge systems and software, better maintainability
and more.

An offer that goes beyond batteries with a
truly international footprint

With 14 manufacturing facilities, sales offices in 18
countries and employees in 49 countries, we can
satisfy the needs and expectations of customers
wherever they are, in both mature and emerging
markets. Service is integrated into our offer from
end to end. We provide expert support across every
stage of your battery'’s life, from design to volume
supply; from installation and training to end-of-life
recycling.

An optimized Total Cost of Ownership (TCO)

The underlying philosophy behind all of our
activities is to provide our customers with the best
products and services for their investment.
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SafFT

Whatever your application, you can count
on Saft’s reliable batteries

From power stations to substations, when it comes to robust

and reliable batteries, no one can match Saft.

The compact solution for stationary applications




Electric Utilities SafFT

Transmission and distribution

The right battery technology
that meets your need

Power generation

Complete reliability

Saft high-performance nickel technology
batteries are designed for easy installation
and minimal maintenance in stationary
power backup applications. They operate
over a wide range of temperatures, resist
electrical abuse, shock and vibration, and
require only basic to no maintenance. Saft
backup solutions offer an optimized TCO
(Total Cost of Ownership) over a life cycle
of 20 years or even longer.

Saft batteries provide backup power to
power plants to ensure the continuous,
uninterrupted operation of generator units,
valves, pumps, emergency lighting, safety
and control systems for up to 100 hours.

Saft nickel batteries are highly reliable,
enabling a proper and safe shutdown of
power plants in case of a power failure. Our
backup solutions enable utilities to maintain
critical loads, start an alternative power
source, and control and supervise essential
equipment. Furthermore, there is no need
for redundancy with Saft nickel technology,
unlike lead acid batteries which are subject
to the risk of sudden death.
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Saft’s nickel batteries provide reliable and
robust backup power and instant emergency
power for nuclear, hydraulic, wind, solar and
fossil-fuel power plants.

Keeping the lights on

Saft's cutting-edge batteries play a critical
role by providing an immediate and
continuous supply to support substations'’
switchgear, automation and protection
circuits. They are suited to all types of
substation designs, regardless of the site's
location, the technology used (gas-, air- or
oil-insulated switchgear), the grid standard
or the client specification.

Our long-lasting and extremely reliable
batteries have a life expectancy of more
than 20 years, maintaining control of the
substation in the event of power loss.

With Saft nickel technology there is no need
for redundancy, unlike lead acid batteries
which are subject to the risk of sudden
death.

Customers choose our nickel technology
over lead-acid batteries, which are prone to
sudden death, for their significant increase
in reliability and availability and their
reduced maintenance and replacement
costs, all of which contribute to a low TCO.

Transmission and distribution substations and security systems all need constant power
to keep the lights on around the world. Saft’s nickel technology batteries provide reliable,
robust backup power in the event of an outage for low-, medium- and high-voltage

operations.

The compact solution for stationary applications O 5



An advanced product and
service offer

Designed for Electri

Saft nickel battery systems are robust,
time-tested and mature. They enable
process continuity for vital systems in
power plants and substations.

* Excellent performance, even in demanding
applications such as harsh conditions, high
and low temperatures

+ Robust internal steel structure that does
not suffer from physical, electrical or
internal corrosion and eliminates the risk
of sudden death, unlike VRLA batteries

* A long and reliable service life — over 20
years at + 25°C [+ 77°F]
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Intelli-Connect™ enables remote
management of your nickel battery fleet
for your peace of mind.

+ Quick access to battery current, voltage,
temperature, State of Charge (SOC) and
State of Health (SOH) algorithms

* Get alarms and warnings
* Predict the need for maintenance

* Optimize your CAPEX and OPEX: maximize
battery lifetime and reduce maintenance
costs

Maintenance

SafFT
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Saft has unequalled experience and
expertise in designing, developing and
manufacturing robust and reliable batteries.

We are confident in their safety and quality,
because we supervise the entire end-to-end
value chain of our batteries.
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Electric Utilities

The right product for
your specific needs

The first maintenance-free* nickel battery enabling plug
and play replacement of lead-acid

The latest maintenance-free* generation of Uptimax is the
perfect fit to replace lead-acid batteries thanks to its 1.39
V/cell single level charge.

When a fast recharge is needed, 95% State-Of-Charge (SOC)
in 8h can be reached at 1.45 V/cell for maximum availability
and minimum downtime.

Compact batteries for applications with space restrictions

Ideally suited for utility applications, the Compact Ni-Cd
battery reaches an outstanding 100 Wh/L and is 30% lighter
than an equivalent VRLA battery.

Compact is also a high-energy, long-life and maintenance-
free* alternative to VRLA batteries in floating applications.

It is easy to install, and its long service life provides an
optimum Total Cost of Ownership (TCO).

SBLE, SBM and SBH for a long reliable life at an optimized
cost

SBLE, SBM and SBH block batteries are our flexible standard
solution for low, medium and high discharge rates.

Built with reliable Ni-Cd pocket plate technology from Saft
Nife®, they function over a wide range of temperatures,
resist electrical abuse, shock and vibrations, need only
basic maintenance and offer a low Total Cost of Ownership
(TCO) over a life cycle that can last 20 years or more.

*The term maintenance-free means that no additionof water is necessary during the life time
of the productwhen operating under Saft's recommended conditions
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SPH: the powerful nickel battery for engine cranking

SPH cutting-edge Ni-Cd battery range is ideally suited for
engine starting applications that demand high reliability, long
cranking time, high- or low-temperature operation and long
calendar life.

It delivers extra-high power, ensuring that any generator will
start, regardless of the conditions. Moreover, with a reduced
footprint, it enables small installations and low environmental
impact.

SafFT

Saft Sunica.plus for renewable off-grid photovoltaic
applications

Saft Sunica.plus uses Saft Nife® Ni-Cd low maintenance
pocket plate technology to achieve 10,000 cycles at 15% depth
of discharge in temperatures from - 50°C (- 58°F) to + 70°C
(+ 158°F). Saft Sunica.plus batteries operate at any state of
charge without corrosion or sulfation.

Intelli-Connect™: an advanced digital monitoring solution

Intelli-Connect™ allows battery fleet operators to remotely
monitor the condition of an unlimited number of nickel-
technology batteries.

Ideal for scattered and isolated sites, the solution features
advanced State of Charge and State of Health proprietary
algorithms that display real-time status of the batteries’
condition (temperature, current, voltage, and electrolyte level).

Intelli-Connect™ allows operators to shift from time-based to
condition-based battery maintenance, which saves operational
expenses with 75% fewer site visits. Batteries are only replaced
when needed, which optimizes capital expenditure. With nickel
batteries already providing a long and reliable lifetime, Intelli-
Connect™ further reduces their Total Cost of Ownership (TCO).
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A complete offer designed for
Electric Utilities’ specific needs

Uptimax

SBLE, SBM, SBH
Block batteries

SPH

Compact

Intelli-Connect™

RIS

LA b

Power generation Transmission and distribution

Maintenance-free

Reduce downtime due to fast recharge

Direct replacement of lead-acid batteries

Optimized cost
Widely used design

Short backup time
High power

Space restriction
Maintenance-free

Remote control of battery fleets

SafFT

Compliant with global standards

Saft batteries meet the strict requirements of a wide range of globally recognized quality, safety and

environmental standards.

Quality:

+1SO 9001, ISO 140071 certified
« Compliant with OHSAS 180071

Sector-specific
standards:

Electrical characteristics:

* Certified IEC 60623 - Secondary cells and
batteries containing alkaline or other non-acid
electrolytes - Vented nickel-cadmium prismatic
rechargeable single cells for all our Saft range.

+ Certified IEC 62259 - Secondary cells and
batteries containing alkaline or other non-
acid electrolytes - Nickel-cadmium prismatic
secondary single cells with partial gas
recombination like Uptimax batteries.

Safety:

« Complies with EN 50272-2/ IEC 62485-2 -
Safety requirements for secondary batteries
and battery installations - Part 2: Stationary
batteries - The protective covers for terminals
and connectors, the insulated cables are
compliant with IP20 level protection against
electrical shocks according to safety standard.

RoHS (Restriction of
Hazardous Substances):

Although batteries and accumulators are not
within the scope of the EU RoHS directive, Saft
has taken voluntary measures to make sure
that the substances forbidden by RoHS are not
present in our batteries, with the exception of
their electro-chemical core.

REACH:

Compliant with the European Regulation on
the Registration, Evaluation, Authorization and
Restriction of Chemicals.

Environment:

Saft batteries are fully recyclable.




From power stations to substations,
Saft provides reliable backup power

The world’s largest battery in Alaska

The city of Fairbanks, Alaska, is remote and extremely.
cold. With no electrical connection to the rest of America,

a power failure could be a disaster for the city. To prevent W e
this, in 2003, Saft supplied the world's largest battery. T
Weighing 1,300 tons, the battery system provides 40 p I_"* =
megawatts of power for up to seven minutes — enough ' '-__1 . _f' . 3
time to start the backup diesel generators that can restore g . ; .
power to the city. This nickel battery must work the first 7= rt =l M
time, when needed, despite extreme temperatures that — S T .
can fall as low as -51°C. R
=F e
Last year alone, the Saft battery solution prevented 59 :.-.1‘:' . e e Global energy firm E.ON has joined a

blackouts in theéeity of 32,000 people near the Arctic Circle. growing number of international firms
that are switching from lead-acid to
Saft's latest generation nickel technology

batteries.

The utility has selected the latest
generation of Saft nickel battery for
reliability, availability and maintenance
cost savings. E.ON upgraded one of its
distribution substations in North West
Hungary in a pilot project with the latest
‘plug-and-play’ version of Saft's Uptimax
nickel pocket plate battery.

The maintenance-free Uptimax batteries
provide backup power to operate
switchgear and monitoring and control
systems in the case of an outage.

A defining benefit of this new-breed
battery is that it can fully charge at single
rather than dual voltage levels, meaning
E.ON can upgrade the batteries while
retaining its existing chargers.

Power utility CEB (Companhia Energetica
de Brasilia) has replaced the lead-acid
backup batteries at all 34 substations
in Brazil's capital city with Saft Uptimax
nickel battery systems.

During a one-year contract signed in
2016, Saft has designed, manufactured
and supplied 68 battery banks.

The Uptimax substation backup batteries
play a critical role for CEB by ensuring a
continuous 125 V supply to support all
the auxiliary loads such as switchgear,
automation and protection circuits for
up to 10 hours if there is an interruption
to the main power supply.

This is a particularly demanding
application, as ambient temperatures
regularly exceed 35°C.
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Upgrading one of the
largest energy sector
projects in the Ivory
Coast

The state grid development and renovation
project is one of the Ivory Coast’s largest energy
sector projects.

After completion, it will improve the existing
transmission capacity and the stability of the
state grid, as well as significantly increasing
the coverage of electrification throughout the
country.

Saft nickel batteries provide critical backup
power for the DC and communication power
systems to ensure the normal operation of
nineteen 225kV and 90kV substations.

Vietham’s Vinh Tan
thermal power station
uses backup batteries
for safe operation

Vietnam's Vinh Tan power station is a major new
thermal power plant located on the country’s
south-eastern coast. Construction on Vinh Tan
2 was completed in 2014 by a Shanghai Electric
Group-led consortium.

Saft supplied 14 sets of SBM backup batteries
and racks for Vinh Tan's two 622 MW gensets.
The nickel technology batteries are designed
to deliver up to three hours of power back up to
ensure safe and reliable operation.

More than 20
years of reliable
backup for one of
the world’s largest
pumped storage
power stations

China's Guangzhou 2400 MW pumped
storage power station — one of the largest
of its kind in the world — has used Saft nickel
batteries for its DC and AC UPS power
systems since the 1990s.

For more than 20 years, Saft batteries have
provided a reliable backup power source for
the power station, ensuring the safety and
stability of the power grid of Guangdong.
When our engineers visited the plant again
in 2019, Saft's Ni-Cd batteries are still
running efficiently.

Saft’s giga SBM
batteries power
substation backup
at lberdrola’s
hydropower project
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Saft has been awarded a three-year contract to supply
backup power systems for critical equipment at Iberdrola’s
Tamega giga hydropower project in the north of Portugal.

The Saft SBM nickel batteries will be installed at electrical
substations to operate switchgear and SCADA systems in
the case of an electrical fault or outage.

Tamega will have the energy storage capacity to serve
two million Portuguese households for an entire day
— the equivalent to six percent of the country’s total
installed electrical power. It will save 1.2 million tonnes
of CO2 emissions every year, but an electrical fault
could potentially mean loss of availability of the entire
plant. Therefore, the importance of a reliable backup is
paramount.

Iberdrola has specified the technology that gives the
highest levels of performance, reliability and technical
support, and Saft's backup nickel battery solutions are
one of the key components.
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Regarding industrial batteries, Saft has set up a network of Bring Back Points
(BBPs) which receive end-of-life nickel-based batteries from end users free of
charge. These batteries are then shipped by these BBPs to our recycling facility
in Sweden or to fully permitted recycling companies, in compliance with the
laws governing trans-boundary waste shipments.

The recycling efficiency of these recyclers exceeds 75% of the nickel-based
battery weight (a level which exceeds the mandated recycling efficiency of
65% applicable to lead-acid batteries), and recycled materials are reused as
secondary raw material for industry.

This network of Bring Back Points comprises over 30 entities and provides
services in all of our major markets in Europe, North America, Asia and Africa.
The list of BBPs and their contact details are available on the Saft website.

o 0 @ saftbatteries.com
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