Battery industry

Connectivity solutions for battery and

electric vehicle production, energy storage systems
and charging infrastructure




We meet the requirements of a
modern battery industry -
today and with a view to the

future.

The world is changing: in the age of
electrification, the demand for energy is
rising rapidly. The battery industry is
becoming a key technology. It enables elec-
tromobility, supports charging infrastructure
and stationary energy storage, and thus
supplies data centres, industrial plants and
machine parks. The increasing demand for
energy requires ever more powerful battery
technologies.

LAPP powers the battery industry
Whether in the production hall, at fast char-
ging stations outdoors or in outdoor energy
storage containers - reliability, resilience
and global usability are the focus everywhe-
re. LAPP develops connection technology
that meets these requirements:

Our cables, connectors and pre-assembled
systems ensure reliable energy and data
transmission, are specially designed for
high mechanical, thermal and chemical
stresses, and comply with international
standards. They are designed for use in
extreme weather and stress conditions and
guarantee maximum reliability. With robust
connectivity solutions from LAPP, you can
be sure that your systems will deliver peak
performance around the clock and worldwi-
de. Let's shape the future of energy and
mobility solutions together!

Together we are shaping the future of
production

Battery production places the highest
demands on technology and processes:
high pressure to innovate, complex manu-
facturing processes and the demand for
maximum efficiency characterises the
industry. With LAPP as your partner, you
benefit from innovative connection techno-
logy that not only meets your current

requirements, but is also equipped to meet
the challenges of tomorrow.

Modularity, scalability and reliability
With the right solutions from LAPP, you can
ensure maximum efficiency and availability
along the entire value chain. Our highly fle-
xible cables and precisely assembled cable
sets reduce installation times, minimise
maintenance costs and increase overall
plant efficiency.

Modular connector and cable systems from
LAPP adapt dynamically when production
processes need to be expanded or infra-
structure changed. Our connectivity solu-
tions enable you to expand your infrastruc-
ture step by step - from the first prototype
to large-scale series production - without
interrupting existing processes. This allows
you to remain flexible at all times.

We are your partner for the future of the
battery industry

Rely on LAPP's expertise to future-proof
your production lines, charging infrastruc-
ture and energy storage systems. With high-
performance products, global service and
technical advice, we are your reliable part-
ner in a connected, electrified and sustaina-
ble world.

With LAPP at your side, you can concentrate
on your core competencies - we provide the
right connectivity solutions to ensure that
your production processe.

Connectivity solutions for the battery
industry of tomorrow

www.lapp.com/en/de/e/092001
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. Countries with LAPP sales companies in the global sales network

. Countries with international representatives in the global sales network

Always close
to you

Always at your side - worldwide

and reliable

LAPP is a globally active company

that is always available to provide you with
fast and reliable support, wherever you are
in the world. Thanks to our international
network and locally based teams, we offer
you not only high-quality products, but also
tailor-made connectivity solutions that are
perfectly matched to the specific require-
ments of your regional markets. No matter
where you are, with LAPP you can be sure
that your needs will be met efficiently and
with the highest precision.

Your logistics - always one step

ahead with LAPP

As your logistics expert, LAPP has a global
network that guarantees a seamless and ef-
ficient supply chain. From consulting and in-
stallation to the integration of our solutions,
we accompany you every step of the way
and ensure that our products are optimally
adapted to your processes. This allows you
to concentrate fully on your core competen-
cies while we design your logistics process-
es to be efficient, sustainable and future-
proof.

Working together for limitless
collaboration

With LAPP, you not only get innovative prod-
ucts, but also a partner whose expertise
and commitment ensure your success. Put
your trust in LAPP - for a partnership that
knows no boundaries and sets global stan-
dards.

Get in touch with our experts
www.lapp.com/en/de/e/000040
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AVAILABILITY

QUALITY

GLOBAL PARTNER

FAST
INSTALLATION

LAPP - your global partner
for innovative connectivity
solutions in the battery

industry

With a globally available product portfolio,
LAPP offers tailor-made connectivity solu-
tions that have been specially developed for
the requirements of the battery industry.
Whether in the production of battery cells,
electromobility or stationary energy storage
systems - our solutions are flexible, reliable
and fully compatible. They can be seamless-
ly integrated into any infrastructure. This
enables easy implementation and smooth
scaling of your systems.

Certified quality for global markets

Our products are not only market-tested
worldwide, but also certified for local appro-
vals in all relevant regions. This guarantees
you access to safe, high-quality connectivity
solutions that meet the highest international
safety and quality standards - regardless of
whether your applications are used in manu-
facturing, at charging points or in energy
storage containers.

Efficiency and reliability - Plug-and-play
for the battery industry

LAPP supplies plug-and-play products and
specially adapted solutions that enable
quick and modular installation. Our cables,
connectors and pre-assembled systems are
designed for extreme mechanical, thermal
or chemical stresses and ensure that your
processes in battery production, charging
infrastructure and energy storage run effici-
ently and without disruption.

% industry of tomorrow
www.lapp.com/en/de/e/092001

Connectivity solutions for the battery

Comprehensive solutions for your value
chain

As a comprehensive partner, LAPP offers
more than just products: we also provide
additional services that help you free up va-
luable resources. Our tailor-made connecti-
vity solutions are perfectly matched to the
requirements of the battery industry and
thoroughly tested. This allows you to con-
centrate on your core competencies while
we ensure that your systems are future-
proof and reliable.

Advancing the battery industry with
LAPP

With LAPP, you have a strong partner at
your side to help you master the challenges
of the battery industry. Take advantage of
our expertise to make your processes effici-
ent, use your resources optimally and make
your infrastructure fit for tomorrow's requi-
rements. Trust LAPP - for a connected,
electrified and sustainable future.
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The right solution for every requirement




Our solutions for the battery industry
of tomorrow

The battery industry is the key to a sustainable and electrified world. From the production of modern batteries and high-performance
energy storage systems to electromobility and charging infrastructure - every stage of this value chain requires innovative technologies

and consistently reliable connectivity solutions.

Battery manufacturing

The manufacturing of modern batteries is a highly complex, multi-stage process that requires maximum precision, speed and reliability.
From mixing the electrode materials to cell assembly and module and pack assembly, all stages of production must be perfectly coordinat-
ed. The right connectivity solutions play a key role here: they ensure continuous energy and data transfer between machines, controllers,
sensors and actuators.

In battery production environments, connection technology is subject to high mechanical, thermal and chemical stresses: highly dynamic
movements in robotics applications, exposure to chemicals and heat in individual process steps, and continuous operation in multi-shift
systems. Unplanned downtime or quality deviations can not only cause high costs, but also jeopardise delivery dates.

Connectivity solutions for the battery
industry of tomorrow
www.lapp.com/en/de/e/092001

Battery energy storage systems (BESS)

Battery energy storage systems are the backbone of the energy
transition. They store excess energy from renewable sources such
as wind and solar parks, balance out grid fluctuations and enable a
predictable, stable energy supply. Whether as a containerised solu-
tion for use in the field, as industrial emergency power storage or
as large-scale grid storage, the connection technology must work
reliably in every configuration.

BESS applications place particularly high demands on cables and
connectors: high current-carrying capacity over long periods of
time, excellent insulation properties, weather and UV resistance for
outdoor installations, as well as flame resistance and protection
against short circuits or overvoltage. Added to this is the need for
flexible scalability in order to adapt storage solutions to different
capacity requirements.

Electric vehicle production &

charging infrastructure

Electromobility is one of the fastest-growing markets worldwide. In
addition to the construction of high-performance electric vehicles,
efficient production and a secure charging infrastructure play a
central role in the success of the industry.

In both areas, durable and reliable connection systems are crucial.

Highly automated production lines are used in vehicle production -
from body construction and final assembly to inspection and test-
ing stations. Here, cables and connectors must not only withstand
high mechanical loads, but also ensure precise data and energy
transmission. In the charging infrastructure, on the other hand,
connectivity solutions are required that can withstand permanently
high currents, changing weather conditions and intensive use.
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Battery manufacturing
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Coating
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Stacking
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Battery energy storage system (BESS)
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BMS: Battery Management System
PCS: Power Conversion/ Conditioning System
PMS: Energy/ Power Management System

FPS: Fire Protection System
Gridpoint Controller (optional)

Battery Module

DC Panel

HVAC System
External Connection
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Electric vehicle manufacturing (EV) &
charging infrastructure
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New product available end of November 2025
OLFLEX® HV EV
High voltage. Highly secure. Highly flexible. The single-core high-voltage cable for voltages up to 1000 V AC

or 1500 V DC is suitable for battery energy storage systems (BESS) or the cabling of high-voltage batteries,
power electronics, electric motors and battery management thanks to its wide range of cross-sections.

A special silicone elastomer compound for insulation and sheathing ensures thermal resistance up to +200 °C.
In addition, the double cable shield provides effective protection against electromagnetic interference.

Learn more:
www.lapp.com/en/de/e/088801
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Durable cables for necessary

battery storage

Electricity from renewable sources plays a crucial role in the energy transition.

However, as sun and wind are only available depending on the time of day and the

weather, green electricity cannot be generated at all times. This makes battery storage

systems indispensable for a stable grid in the future. These storage systems are

highly complex technological systems that require a great deal of expertise. LAPP is an

expert in the necessary connection solutions and offers companies a comprehensive

service - from consulting to the delivery of cables, connection components and

customised systems.

“And what do we do when the sun isn’t shi-
ning?” is one of the most frequently asked
questions when discussing electricity gene-
ration from renewable energy sources - in
this case photovoltaics. The transition to re-
newable energies has turned the secure and
timely supply of energy into a new, unprece-
dented challenge. Energy storage systems
(ESS) offer a technological approach to con-
trol the fluctuations of supply and demand,
increase the reliability of the energy infra-
structure and realise efficient solutions for
both energy suppliers and consumers.

18

Therefore, one solution for the continuous
usability of energy from renewable sources
is to store, for example, surplus solar power
generated during the day in an energy sto-
rage system. If a household produces elec-
tricity via solar panels, a connected ESS can
store this in a battery and make it available
when needed. If the household owns an
electric car, for example, this could also be
used to charge it overnight.

Due to climate protection efforts, clean
electricity is becoming relevant in all areas

of life - both private and industrial. As a re-

sult, the demand for electricity storage is
also increasing. However, according to ex-
perts, large storage capacities need to be
built in order to meet this demand in the fu-
ture and achieve climate targets - according
to the International Energy Agency (IEA),
10,000 gigawatt hours will be needed world-
wide by 2040. This corresponds to the
amount of energy required to supply around
2.86 million households with electricity for a
year.

High demands on

the connection technology

The number of energy storage systems
must therefore be increased accordingly.
“Anyone who produces energy storage sys-
tems quickly realises that there is a lot to
consider - especially when it comes to con-
nection technology,” says John Nijhuis, Pro-
ject Manager in Benelux and ESS expert at
LAPP. LAPP is a leading expert in integrated
solutions and branded products in the field
of cable and connection technology. A cus-
tomer segment in the Netherlands produces
the basic structures of the storage systems
in containers, which they later send to the
battery manufacturers for further assembly.
Everything has to fit into this basic structure
- including the cable installation. But that’s
not so easy. “On the one hand, there are dif-
ferent solutions for different usage scenari-
0s,” says John Nijhuis, “so | have to ask
myself which cable has the necessary elec-
trical properties for my specific application
and which components can | connect with
it?” In addition, there are corresponding
certification processes that must be carried
out correctly, as well as fire protection re-
quirements. “Our customers are experts in
storage systems, but not in the complex
connection technology behind them,” exp-
lains John Nijhuis. That’s why ESS manufac-
turers are increasingly asking LAPP for sup-
port.

This support starts long before the delivery
of cables. In order to know what a manufac-
turer needs for its ESS project, an inventory
is required. “In the pre-project phase, we
contact various departments of the custo-
mer that are relevant to production,” exp-
lains Yooshin Kim, LAPP expert for energy
storage systems and Sales Representative
in Korea, who looks after one of the most
important ESS target markets in the APAC
region. Generally, the specific requirements
are first discussed with the R&D depart-
ment and the design team, says Yooshin
Kim. It must be clarified where components
such as the battery or battery management
systems will be located in the ESS contai-
ner. This determines which cables and con-
nection systems are required and - accor-
dingly - which certifications they must have.

First ESS special cable came from Korea
“When the ESS market got rolling, there
were simply no suitable connection solu-
tions for these systems,” says Yooshin Kim.
So a new cable concept was needed. LAPP
observed the developments in energy sto-
rage solutions and thought about potential
connection solutions. It was clear that suita-
ble cables had to be particularly fire-resis-
tant, as batteries are fundamentally a fire
hazard, which is why the cables should not
favour the spread of fire. The experts at
LAPP in Korea developed the first special
cable for energy storage systems - the
LAPP OLFLEX® DC ESS SC U - to connect
the power management system to the batte-
ry. It is particularly fire-resistant and also
highly flexible, so that it can be adapted to
the diverse conditions of the ESS container
and easily installed. The cable is now in use
at LAPP all over the world.

However, LAPP does not simply supply a
special cable, but also focuses on the other
needs of its customers. “We know that, in
addition to high quality standards, custo-
mers need two things from us in particular:
Firstly, the most cost-effective solution pos-
sible and secondly, fast delivery,” says John
Niijhuis. LAPP therefore relies on pre-as-
sembled connection solutions from the
LAPP Harnessing Solutions system in order
to reduce the effort for customers throug-
hout the entire process. Customers are sup-
plied with ready-made cable assemblies
that they only need to install at the designa-
ted points in the ESS containers.

Depending on the purpose, additional LAPP
cables can be used in a standard ESS sys-
tem. In addition to the aforementioned
LAPP OLFLEX® DC ESS SC U, OLFLEX®
Classic 110, OLFLEX® 191 and OLFLEX®
TRAY 6111 are also used to supply power to
the various control systems. UNITRONIC®
LiYCY (TP), UNITRONIC® BUS CAN and BUS
LD are used as data cables. ETHERLINE®
Cat.6A for example is suitable as Ethernet
cable.

High-quality components for an efficient
complete solution

The combination of products and service -
both consulting and pre-assembly - charac-
terises LAPP as a reliable partner. Manufac-
turers of ESS systems are accompanied and
supported by LAPP right from the start of
the planning process so that the right
cables can be selected for the respective
purposes in the ESS container. The LAPP
portfolio offers an extensive selection of
connection solutions. Manufacturers also
save time with customised cable harnesses,
which are supplied ready-made by LAPP and
only need to be inserted in the right place.

Complete solutions such as those from
LAPP not only make the work of battery sto-
rage manufacturers easier, but also contri-
bute directly to the success of their solu-
tions. And if storage solutions are
successfully produced and used, this is ulti-
mately also a success for the energy transi-
tion and the planet. Because with many
functioning battery storage systems, the
green electricity produced can also be
stored and used as required. Even when the
sun is not shining, LAPP’s connection solu-
tions help to ensure that clean solar power
can be used - for example to charge your
own electric car. |

Read more:
lappconnect.lappgroup.com/en/
5. expertise/durable-cables-for-
necessary-battery-storage/
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From product customer to system partner:

Order in the battery rack with LAPP Harness-
ing Solutions

What initially sounded like a routine project turned out to be a real stress test:

a machine and plant manufacturer had to deliver a ready-made test cell for a well-known

battery manufacturer in just ten weeks - including a battery rack with thousands of

cables and hundreds of cable markings. A mission for LAPP: The global market leader

for integrated solutions and branded products in the field of cable and connection

technology was able to deliver as requested with its system solutions,

LAPP Harnessing Solutions, thus laying the foundation for a long-term partnership.

In the age of electrification, the demand for
high-performance battery technology is gro-
wing rapidly. Data centers, machine parks,
and industrial plants will require more ener-
gy in the future, ideally from renewable
sources. However, wind and sun are not
available around the clock. Battery manu-
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facturers around the world are therefore
working hard on the next innovations that
will significantly improve charging speed
and capacity.

As part of these developments, a well-
known battery manufacturer commissioned

a machine and plant manufacturer to design
a test cell for one of its battery and energy
storage systems. At its heart is a highly
complex wired battery cabinet containing
over 11,600 cables with 264 individual mar-
kings. The machine manufacturer, which
had previously sourced individual connec-

tion components from LAPP, immediately
recognized that this challenge required sys-
tem expertise. For the first time, the compa-
ny therefore opted for the complete solution
LAPP Harnessing Solutions.

Two countries, one goal: precise delivery
The particular challenge was to deliver seve-
ral custom-fit cable assemblies to various
component manufacturers in Europe within
a very short time frame. The deadline: ten
weeks from the initial inquiry to delivery.
Added to this was the accelerated procure-
ment of special components. By guarantee-
ing short delivery times, LAPP was able to
prevail against the competition and secure
the contract for the production plant in the
Czech Republic.

On-time delivery was made possible by the
smooth cooperation of an experienced and
interdisciplinary team: the internal sales
team in Stuttgart, Germany, and the LAPP
hub in Otrokovice, Czech Republic, worked
closely and transparently together from the
initial customer contact through to calculati-
on and production. Every step was coordi-
nated and every interface clearly defined.
“We set up the project as a partnership
from the outset, with clear responsibilities,
short decision-making paths, and open
communication with the customer,” says
Andreas Klotz, Head of Harnessing Sales
Cluster DACH. “This enabled us not only to
meet the complex requirements, but even to
exceed expectations.” The ability to com-
bine technical expertise with administrative
flexibility was a key factor in the success of
the project.

A new dimension of partnership

LAPP thus demonstrated to the customer its
expertise as a comprehensive system provi-
der that goes beyond the delivery of indivi-
dual connection components. The on-time
delivery under high time pressure marked
the starting point for a new strategic part-
nership. The long-standing product custo-
mer has developed into an international sys-
tem customer, which is now supported by
an interdisciplinary team from sales, engi-
neering, and production.

Last but not least, the project underscores
the importance of proactive customer ser-
vice for the successful integration of system

solutions: Close communication between
the responsible contact person at LAPP and
the customer ensured quick feedback, ef-
ficient coordination, and mutual trust. This
has enabled LAPP to further consolidate its
role as a solution provider for customized
assemblies. The next steps are already
being planned: the collaboration is to be ex-
tended to other applications in the field of
energy storage. What began as a project or-
der is developing into a long-term partner-
ship - with LAPP as a system partner at the
side of a global machine manufacturer.

“The project has shown what is possible
when sales, engineering, and manufacturing
work hand in hand,” summarizes Nico Briig-
gert, Project Manager OLFLEX® CONNECT.
“Through intensive support and internatio-
nal teamwork, we were able to prove our
performance promise beyond the standard
product business and inspire a long-stan-
ding customer with our LAPP Harnessing
Solutions.”|
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