i4 HOPPECKE

POWER FROM INNOVATION

grid | Xtreme vr

The next generation
pure lead batteries

www.hoppecke.com



4| HOPPECKE

POWER FROM INNOVATION

The future
begins now ...

You are looking at the results of 90 years' work. 90 years of
passion forinnovative solutions for mobile power supplies - 90
years of German engineering skill and the aim of never being
satisfied with what we have already achieved.

Thisisonly possible thanksto the employees, who continuously
supportusalongthis path. Togetherwith ourbusiness partners,
we have continued to push the limits forwards and ensure that
the impossibilities of yesterday have now become a jointly
achieved reality.

Only through our partnership with you, we are able to create
the perfect symbiosis of economically optimised solutions and
state-of-the-art technological products. With our structure of
nearly 2000 employees at more than 21 locations around the
world, we are always close to you and keep our finger on the
pulse of pioneering innovations.

Flexibility in the design of your projects and extremely reliable
products are our every day aims. With highly available local
service we have ensured a thorough understanding of your
special

challenges for decades.

If you expect more than just a
product but a competent partner

who is always at your side,
HOPPECKE is the right choice for you.
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The high-performance pure lead battery

The HOPPECKE grid | Xtreme VR is the next generation of pure lead
AGM batteries. Consistent further development and improvement
of all components has set new standards.

In order to meet customer demands for increased performance
and durability, HOPPECKE has completely redeveloped the
grid | Xtreme VR battery. We have taken a close look at all compon-
ents and optimised or completely redesigned each part. This new
product family from HOPPECKE is distinguished by its unique design
and the innovative details.

The HOPPECKE grid | Xtreme VR with high-performance pure lead
technology (HPPL) serves both current and future market trends,
including the need for ever shorter bridging times with high-current
discharges and use at high ambient temperatures.

During the development of the HOPPECKE grid | Xtreme VR, the focus
was intentionally put on the optimisation of all components to fully
exploitthe performance gain offered by HPPL technology. This rede-
fined the standard for maintenance-free, sealed (VRLA) batteries.

Optimised for your benefit - designed for optimum performance

The special design of the grid | Xtreme VR using thin plate tech-
nology ensures higher energy and power density. This results in a
comparatively small space requirement, which also results in lower
infrastructure costs.

The extended operating temperature range means that the battery
can also be used under harsh environmental conditions and saves
costs for battery room air conditioning. The grid | Xtreme VR is cha-
racterised by its excellent cycle capability and its long service life
expectancy of up to 15 years (at 20 °C). It provides outstanding fast
charging capability and enables operation in the Partial State of
Charge (PSoC).

The reduced self-discharge enables longer storage times and red-
uced recharging intervals (up to 24 months at 20 °C). Corrosion on
poles and connectors is prevented by retaining the well-establis-
hed, fully insulated connector system.

Separate contact points on the battery surface allow impedance to
be measured quickly and easily, even when installed.

The compact shape enables the battery to be installed in both a ver-
ticaland horizontal orientation. Combined with the integrated front
terminals this means that the grid | Xtreme VR always offers the best
possible maintenance access and the greatest possible flexibility,
even in the case of plant conversions.
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HPPL technology - the best for two applications

The use of pure lead for the manufacture of the electrodes forms
the basis of the new HPPL technology. Its superior corrosion proper-
ties compared to other lead alloys enable a signifi cant reduction in
electrode thickness while simultaneously increasing the service life.
It also enabled the number of electrodes used has been maximized.
The result is a larger electrochemical reaction surface, which is pio-
neering in terms of energy and power density for lead-acid storage
technologies. HPPL technology also uses active masses with high-
er-density, which were previously only used for deep cycle lead-
acid batteries. As a result the innovative HOPPECKE grid | Xtreme VR
combines in one product series properties previously only available
in two different product series.

This exceptional HPPL technology required a complete revision of
all of the important battery components. State-of-the-art simula-
tion software was used to adapt the discharge cross-sections to the
increased loads, restricting heat generation to a safe level under all
operating conditions.

The upper limit of the permitted operating temperature range was
increased from 45 °Cup to 55 °C. Combined with the dimensionally
stable battery case this makes the grid | Xtreme VR particularly suita-
ble for use in harsh environmental conditions.

The increased demands on the grid | Xtreme VR led to the proven
HOPPECKE pole system being redesigned. The indispensable COS
production technology could not efficiently be combined with sepa-
rate single poles. The new manufacturing process for the pole bush-
ing now makes it possible to combine the proven sealing properties

The advantages
grid | Xtreme VR

» Long service life expectancy of up to 15 years
» Suitable for harsh environmental conditions and high

operating temperatures
» High flexibility due to modular expandability

» Improved high current performance over service
life
» Low space requirement

of plastic encapsulation with a discharge component manufactured
entirely using the COS process. Impedance measurementis also pos-
sible with the new pole design, making maintenance signifi cantly
easier.

For the function of AGM batteries it is essential that the plate sets are
preloaded in the battery case. The compression applied to the plate
setis necessary forthe internal recombination of oxygen and hydro-
gen, as well as for the stabilisation of the installed active masses to
increase the cycle capability.

The version with top-mounted terminals has optional patented
safeguard-tec on the end walls that enable positive-locking instal-
lation with a high load capacity. This enables cost-effective standard
installation in cabinets or on battery racks.

» High energy efficiency
» Fewer recharging intervals

» Easy maintenance thanks to optimised access points

» Use in PSoC mode
» Fast charging capability
» Minimised investment costs

Innovative

pure lead grid

Front terminal version

Top terminal version
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The components at a glance

Optimised discharge cross-sections
Folding handles » Improved current conductance (top lead)

» Compact design » Reduced voltage loss

» The volume saves is used to > Reduced heat generation

maximise the plate formats » Avoidance of thermal overload of the

» Easier handling with tray electrical discharge components

Each cell has its own valve plug sl e s
» No negative influence on the

individual cells as happens with a

centralvalve

» The specified opening pressure
is ensured by 100 % inspection
before installation
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The modular solution for data center
Highest power densisty for efficient use of space

When it comes to power supply, reliability in data center is essen-
tial. An uninterruptible power supply (UPS) jumps in immediately
in an emergency and keeps the operation running. It is often imme-
diate voltage surges caused by lightning, fluctuations in the mains
requency or simply short circuits that lead to failure.

If the UPS registers a problem, it initiates a switchover of the power
supply to the connected batteries within milliseconds. Depending
on the type and dimensioning, the required discharge time can
vary. The spectrum ranges from small systems for securing indivi-
dual computers to large, centrally controlled systems with several
hundred kVA.

The grid | XtremeStack is ideally suited for this application due to its
high-performance pure lead technology. HOPPECKE has developed
the grid | XtremeStack in order to use the batteries as efficiently as
possible. The innovative stacking solution uses the existing space
intelligently to integrate the maximum number of grid | Xtreme VR
top terminal batteries to save space in a complete system.

Optimal use of space
with a minimal footprint.

grid | XtremeStack

The innovative stacking solution from HOPPECKE.
Tailored for grid | Xtreme VR batteries in the
top terminal variant.

grid | XtremeStack is both horizontally and
vertically expandable and adapts flexibly
to your needs.

The modular approach of grid | XtremeStack ensures optimal main-
tenance, scalability and flexibility. If for example the UPS perfor
mance requirements change, additional modules and batteries can
easily be added or removed. The design of the system allows the
existing floor space to be compacted over time without taking up
additional square metres.

The modulardesign of grid | XtremeStack keeps the footprint small and
makes installation and commissioning easy. Standardized modules
lead to fewer spare parts to stock and simplifi ed system upgrades. The
scalability and exceptionally energyefficient design also contribute to
a low total cost of ownership.

24 cm

ca.160cm ———— YW ¥

The advantages
grid | XtremeStack

»

eXtremely scalable
the system grows and shrinks with the requirements

eXtremely flexible
modular design for easy expandability

eXtremely low maintenance costs
easy access to batteries - saves time and money

eXtremely space saving
20% more batteries in the same area for reduced footprint

Innovation made

in Germany.

» eXtremely efficient use of space
27% less space needed with 22% higher energy density

» eXtremely durable
low temperature development for extended battery life

» eXtremely simple assembly
low parts complexity for less assembly effort and costs
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Less space for more performance
The new grid | XtremeStack in comparison

Compared to conventional battery racks, the batteries in the new
grid | XtremeStack are stored upright and without gaps. This unique
arrangement has several advantages: It supports the function and
at the same time saves space and is easy to maintain. Maximizing
dimensional stability through the innovative design and the
heavy- duty plastic of the battery case allows the carrying of the
multiple weight of each individual battery and the elimination of
the safe- gquard-tec.

conventional

battery rack

eXtremely easy
fastinstallation in just 5 steps

Step 1 Step 2

=
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The heat flow (convection) between the battery stacks
ensures aneven temperature distribution and avoids
hot spots for increased service lifetime. Eight highly
stable elements made of steel with protective insulating
polyethylene coating are sufficient to create the modular
grid | XtremeStack system to achieve maximum efficient use
of space and power density (kw/m?) - with comparatively less
installation effort and lower costs. From now on, an expansion of
capacity is no longer inevitable to connected to additional square
meters.

grid | XtremeStack

The technology:
» stable plug-in modules

» centering and convection
support

» assembly and stacking aid
including end stops

» scalable support levels
» tilt protection
» insulated PE coating

» suitable for grid | Xtreme VR
top terminal

Images similar

Step 3

+153%
The system solution for maximum energy efficiency
e e e e
-15%
-19%
I -60 % -60%
service costs material and footprint space requirement power density
installation costs [kw/m?]

. Conventional battery rack . grid | XtremeStack
System solutions from HOPPECKE
makes the different
You are the operator of a data center and would like to use the availa-
ble space for your UPS with the help of grid | XtremeStack as effiiently
as possible? Do you need a state-of-the-art stacking solution inclu-
ding the associated batteries? Contact us. We take over analysis and
planning and would be happy to advise you. Of course, we also take
care of the complete installation, maintenance and repairs.
HOPPECKE offers the perfect system solution for each application.
From batteries to chargers and monitoring systems to our extensive
services - everything is perfectly coordinated.

Step 4 Step 5

44 me

offer space for

grid | XtremeStack:

1632 batteries

—} Conventional battery rack:
1340 batteries

Images similar
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our service

makes the difference

Under the heading "Lifecycle Services" we offer you far
more than just products. From the initial idea, to consulta-
tion, installation and ongoing service up to disassembly and
recycling, you have HOPPECKE professionals at your side,
who make processes simple and transparent and ensure the
smooth operation of your company in every situation.

Hotline and technical support

Extensive European service network with more than 250 experts
at 15 locations, who are always available - by telephone or on
site. International Key Account Management for internationally
operating partners.

Analysis and advice

Technological and application advice on site. Process, optimisa-
tion, safety and efficiency analyses by certified HOPPECKE profes-
sionals. Target group oriented instruction and training for every
application.

Monitoring

By linking your systems to the HOPPECKE Remote Service Portal,
you integrate our technicians directly into your system envi-
ronment. In this way, your systems are optimally monitored;
HOPPECKE professionals respond proactively to any abnormalities
and remedy these immediately.

Installation and commissioning, disassembly and recycling
Ourinstallation teams are professionals in their field and not only
ensure simple installation and maintenance according to sche-
dule, but also provide complete turnkey solutions. I. e. complete
installation, acceptance and handoverto you.

And of course, when the time comes, proper and legally compli-
ant disassembly, including recycling and documentation (certi-
fied according to 1SO 9001/2008, ISO 14001 and ISO 50001).

Testing, maintenance and repair

With regular servicing, you extend the service life, reduce down
times and ensure permanent functional safety. This ensures
smooth operation, compliance with all legal regulations and pro-
tects yourinvestment.

15
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HOPPECKE Baterie Polska Sp. z 0.0. HOPPECKE Batterien GmbH & Co. KG
ul.Logistyczna 10 Bontkirchener Str. 1

63-006 Srddka 59929 Brilon

Polen Deutschland

Tel.: +48 61 64 65000 Tel.: +49 (0) 2963 61-374

Fax: +48 61 64 65 001 Fax: +49 (0) 2963 61-270

E-Mail: sbo@hoppecke.pl E-Mail: reservepower@hoppecke.com

All details in this brochure are based on the present state-of-the-art. Our products are subject to continuous further development, so therefore we reserve the right to make modifications. All illustrations are similar to

the particular products.
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POWER FROM INNOVATION

DATA SHEET

grid | Xtreme VR FT green series

grid | Xtreme VR

The HOPPECKE grid | Xtreme VR is the next generation of real pure lead (99,98% purity degree) AGM batteries.
HOPPECKE has deliberately opted for better corrosion resistance and thus for a very long service life even in
high-current applications and high ambient temperatures, such as in telecom applications.

Proven ESS technology = reduced life cycle costs (TCO)

The result of Enhanced Stability Standard (ESS) technology is an
improved resilience against thermal runaway, better charge
acceptance and more even voltage behaviour of the battery.
This leads to a longer service life and reduced service costs: in
summary optimised life cycle costs.

Unique dual-pole design = less service efforts

Dedicated pole contact points with touch protection allows for a
precise impedance measurement making it quick and easy during
installation and regular maintenance work.

Patented, innovative safeguard-tec = lower operational costs

The innovative safeguard-tec for the top terminal types (optional)
ensures dimensional stability throughout battery lifetime and
at elevated ambient temperature. This allows installation in
cabinets or on racks with limited demand for a continuous
cost-intensive air-conditioning.

www.hoppecke.com
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Construction

= High Performance Pure Lead grid electrodes
for very good corrosion resistance also under
elevated operating temperature

Active mass is designed for high discharge
performance with good cyclability at the same
time

High-quality and low resistance microporous
glass fibre separators combined with ESS
technology ensures optimum charge carrier
exchange and improves a long-term stability

Fully isolated HOPPECKE connector system

Innovative plastic-overmolded dual-pole design
with an access forimpedance measurements

100% tested self-requlating pressure relief valve
per cell to prevent interaction between cells of
a block with backfire inhibiting for increased
operational safety

UL94 V-0 rated flame retardant ABS-PC material
(halogen-free) - high heat, shock and vibration
resistant

15 years design life

Type overview grid | Xtreme VR

/ Installation & Operation

Suitable for standby parallel operation as well
as partial cyclic applications

Vertical as well as horizontal installation
on racks, in battery cabinets or in the
grid | XtremeStack due to the robust folding
handles integrated in the lid for easy assembly

FT: real front terminals for an ease of installation
and maintenance - no additional connectors
needed

TT: safeguard-tec optional available - improves
the overall performance significantly

Recommended charge float voltage:
2,285 Vpc @ 20°C (68°F) / 2,270 Vpc @ 25°C
(77°F)

Wide operating temperature range from -35°C
to +50°C

Storage time extended up to 2 years for
maximum project deployment flexibility

Reduced maintenance: no refilling of distilled
water is required

v
v —_

Standards

Designed to be compliant with international
standard IEC 60896-21/22

Usage in applications where longest life and
highest reliability are required. Therefore,
classified as “Very Long Life" (>12 years)
according to Eurobat Guide 2015

UL recognized component

UL94 V-0 rated flame retardant ABS-PC material
(halogen-free)

Classified as non-spillable battery and approved
as non-hazardous cargo for land, sea and
3ir transportation in accordance with the
requirements of ADR / RID, IMDG and IATA

Exclusively manufactured in HOPPECKE certified
production facilities in accordance with 1SO
9001, 150 14001, 1SO 50001 and OHSAS 18001

Capacity, dimensions and weights

Type Gy,/1,8 Ve G/L,75Vpc Pasmin/ LOVPC  Ps /1,6 VpC Length L* Width w* Height H Weight Terminal Fig.
@20°C (68°F) @25°C(77°F) @25°C(77°F) @25°C(77°F)
grid | Xtreme VR 122700 81Ah 83 Ah 346 Wpc 636 Wpc 254 mm 174 mm 233 mm ~25,2kg M8 female A
grid | Xtreme VR 123600 108 Ah 111 Ah 462 Wpc 848 Wpc 320 mm 174 mm 233 mm ~33,4kg M8 female A
grid | Xtreme VR 124400 155Ah 161 Ah 580 Wpc 1011 Wpc 359 mm 174 mm 283 mm ~ 45,7 kg M8 female A
grid | Xtreme VR 125100 175Ah 182 Ah 657 Wpc 1207 Wpc 498 mm 174 mm 233 mm ~50,4 kg M8 female A
*) +3mm length (L1) and +5 mm width (W1) using optional safeguard-tec
A
Type €,,/1.8Vpc C4/1,75Vpc G;/1.7Vpc G/1,7Vpc LengthL Width W Height H Weight Terminal Fig.
@20°C (68°F)  @25°C(77°F)  @25°C(77°F) @25°C (77°F)
grid | Xtreme VR 121000 FT 100 Ah 105 Ah 96 Ah 81 Ah 563 mm 125mm 200 mm ~33,5kg M8 female B
grid | Xtreme VR 121500 FT 153 Ah 160 Ah 147 Ah 124 Ah 563 mm 110 mm 307 mm ~49,2 kg M8 female B
grid | Xtreme VR 121800 FT 182 Ah 190 Ah 175Ah 147 Ah 563 mm 125mm 307 mm ~57,2kg M8 female B
grid | Xtreme VR 122000 FT 195 Ah 204 Ah 188 Ah 157 Ah 563 mm 125mm 322mm ~ 60,0 kg M8 female B

www.hoppecke.com
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Tightening torque of terminal screw: 15 Nm - 133 [bfin

Applications grid | Xtreme VR

HOPPECKE's grid | Xtreme VR has been specially developed for

== —1] (+Q4)
=== Data Center E Telecommunication

R w— ——

As a matter of fact, grid | Xtreme VR is versatile and may be used in other DC or ACindustrial applications.

All of our cells and batteries should be installed, commissioned and operated in accordance with:
= HOPPECKE Operational Manual / Recommendations / Instructions

= |nternational Standard IEC 62485-2 Safety requirements for secondary batteries and battery installations - Part 2: Stationary batteries
= Regional / National / Local Standards for the Environment

Optimal environmental compatibility - closed material cycle in certified recycling system

HOPPECKE Batterien GmbH & Co. KG
Bontkirchener StraRe 1

D - 59929 Brilon

Tel: +49(0) 2963 61-374

Fax: + 49 (0) 2963 61-270
reservepower@hoppecke.com

www.hoppecke.com
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