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Fueling the Future
At Maximator Hydrogen, we live and love sustainable
mobility – and our planet! To protect both in the long
term, mobility needs to be rethought urgently in view of
climate change and rising CO2 emissions. We believe
hydrogen is the key factor and central feature when
paving the way towards a more sustainable energy
transition.
Motivated by a great passion for innovative technological solutions and a desire to contribute to a better
tomorrow, we at Maximator Hydrogen design, engineer
and manufacture hydrogen refueling stations and
pioneering H2 technologies that can help various global
infrastructures achieve carbon neutrality.
We span the entire value chain of hydrogen technologies: from the development of specialised components
through the production, transportation and distribution
of hydrogen to customer support for end users. The
core product in all of these cases is highly reliable and
ultra-modern hydrogen refueling stations, including
service and support arrangements.
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Our innovative technologies, such as the high-pressure
compressor called MAX-Compression, make us a
technology leader in the European hydrogen market.
Numerous partners, including refueling station operators
and energy suppliers such as Shell and Avia, are part of
the Maximator network. As a system solution provider
of high-end, individual and future-proof hydrogen
applications, Maximator Hydrogen GmbH spearheads
the network of the holding company, the
Schmidt Kranz Group.
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Who we are
We are over 100 highly motivated employees, who
together form Maximator Hydrogen GmbH. At our
headquarters in the German town of Nordhausen, we
work as a team on the future of mobility, displaying an
open mindset and a strong commitment to excellence.
For us, this is what the "hydrogen spirit" is all about.
Over 700 hydrogen patents underline our expertise.
We have been focussing all our efforts on the production
of innovative hydrogen refueling stations since February
2019. This involves developing unique hydrogen compressor systems, which are at the core of our hydrogen
refueling stations and are equipped with the globally
patented ASX function (automatic seal exchange).
Our unrivalled expertise in the field of hydrogen technologies is based on the many years of experience and
knowledge of our parent company Maximator GmbH.
It specialises in the development and production of
high-pressure technologies for gaseous and liquid energy carriers and fuels. Maximator also manufactures the
components for our hydrogen refueling stations.

Customer needs are always at the heart of our operations and we strive to provide excellent service day in,
day out. In doing so, we deliver a full-service package
ranging from initial consultation to the preventive maintenance of our refueling stations and their components.
We therefore ensure the reliable refueling of vehicles,
an outstanding level of system availability and that
service, maintenance and repair costs are transparent
and easy to calculate.
To live up to this claim, we are always looking for new
colleagues to join us and share in the "hydrogen spirit".
At Maximator Hydrogen, it never takes new team
members long to find their enthusiasm for hydrogen. We
offer them the opportunity to push the energy transition
to the next level and become visionaries in the field
of alternative drives. Flexible working time models, a
state-of-the-art environment and a host of training and
development opportunities are just some of the benefits
we offer our employees.
More information and current job vacancies:
Career – Maximator Hydrogen (maximator-hydrogen.de)
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History
We have been operating as an independent limited
company, or GmbH, since 2022. This has enabled us to
focus fully on the H2 business and the dynamic growth
of this segment. For the development and production of
our hydrogen refueling stations and the associated
components, we continue to rely on the knowledge
and skills provided by our parent company Maximator
GmbH within the network of our holding company, the
Schmidt Kranz Group.
Founded in 1885, Schmidt, Kranz & Co. GmbH initially
produced tunnel drilling machines and shaft sinking
equipment for the potash and salt industry. This was
followed by the manufacture of tractors and drilling
machines for the coal mining industry. Hydraulic and
pneumatic products were integrated into the portfolio
in 1981 – the dawn of the 'Maximator' business division,
which specialises in the development and production
of high-pressure technologies for gaseous and liquid
energy carriers and fuels. Roughly 100 years ago, they
were still used in the fabrication of refrigerators and
lifts. Today, Maximator GmbH is the technology leader
in the field of high-pressure technology and supplies
the essential elements and components for Maximator
Hydrogen compressors and refueling stations through its
products and solutions.
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Back in the 1990s, Maximator entered the hydrogen
technology sector and, over the subsequent decades,
established a unique selling proposition in the market
for hydrogen compressor systems and test benches.
This was followed in 2017 by the development of the
first dedicated hydrogen compressor, MAX-Compression 1.0, together with its business partner Maximator
Advanced Technology (MAT).
Since 2019, we have also been engineering and manufacturing complete hydrogen refueling stations – initially
as the 'Hydrogen Division' under the banner of Maximator
and now as an independent limited company – and
have quickly established a leading position in this field
due to our innovative technologies. We are currently in
the process of constructing Germany's largest production
facility for hydrogen refueling stations, with the aim of
producing 200 refueling stations per annum. Further,
we continue to advance the technical development of
our products along with our business partner Maximator
Advanced Technology GmbH (MAT) based in Vienna,
Austria.
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The MAX-Compression system –
refueling station design
We refer to our refueling system as a hydrogen
refueling station, a gas refueling station or a hydrogen
refueling system (HRS). Behind these terms lie all the
modules which, in their interaction, ensure highly effective
refueling processes at the pump. For example,
MAX-Compression compresses hydrogen, MAX-Storage
stores hydrogen and MAX-Dispenser dispenses hydrogen
as soon as the customer starts the refueling process.
There are obviously several other modules involved in
the process, and they can all be viewed on the following
pages. We would also be delighted to discuss them in
more detail with you during an initial consultation.

The MAX-Compression system
compresses hydrogen and consists of
several modules.
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MAX-Compression – high-pressure compressor
for continuous hydrogen compression
MAX-Compression is at the core of the Maximator
Hydrogen refueling stations and guarantees continuous
hydrogen compression. The high-pressure compressor
is based on a two-stage compression system equipped
with an interstage cooler that enables a safe and
contaminant-free compression process.
The globally patented ASX function (automatic seal
exchange) ensures regularly required seal changes in
the refueling system are carried out fully automatically
and take just three minutes. This minimises unplanned
downtime of the hydrogen refueling station to an
unprecedented level, thereby providing extremely high
operational availability and cutting service costs
enormously. It is powered by an electric motor that is
connected to and drives a hydraulic pump.

Thanks to the ASX function
(automatic seal exchange), seal
changes in the refueling system are
carried out fully automatically and
take just three minutes.
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MAX-Compression stage 1

MAX-Compression stage 2

MAX-Compression stage 1 (compressor 1) compresses
hydrogen up to 250 bar depending on the inlet pressure.
Hydrogen is fed into the high-pressure chamber via
a filter and an inlet valve, is compressed by the piston
and then expelled via an outlet valve. The hydraulic fluid
presses the drive surfaces in the power train space of
the compressor stage (centre section), thus moving the
piston from side to side. Position sensors locate the
current position of the piston and in doing so initiate
switching of the gate valve in the fluid circuit of the
power train. To reliably detect any leakages or worn
seals between the power train space and the highpressure chamber, pressure sensors measure the
pressure at the position of the seal cartridges.
When performing the ASX function (automatic seal
exchange), several position sensors, in combination with
a pneumatic motor, control rotation of the turret plate
that houses the seal cartridges.

MAX-Compression stage 2 (compressor 2) compresses
hydrogen up to 910 bar. Hydrogen is fed into the
high-pressure chamber via a filter and an inlet valve, is
compressed by the piston and then expelled via an outlet valve. The hydraulic fluid presses the drive surfaces
in the power train space of the compressor stage
(centre section), thus moving the piston from side to
side. Position sensors locate the current position of the
piston and in doing so initiate switching of the gate valve
in the fluid circuit of the power train.
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MAX-Storage - hydrogen storage
To ensure sufficient hydrogen can be made available for
refueling vehicles, appropriate storage spaces must be
provided in the compression system. MAX-Storage is a
high-pressure ground storage system, including a valve
manifold from Maximator Gas Solutions. It is attached
to the container as a separate compartment and stores
hydrogen in the MAX-Compression system.

A medium-pressure storage system (MAX-Storage
MP) equipped with an associated connection cabinet
(MAX-Flowtech MP) is required to refuel heavy-duty
vehicles, such as buses or trucks, with 350 bar hydrogen.
The refueling of smaller vehicles, such as passenger
cars, with 700 bar hydrogen requires a high-pressure
storage system (MAX-Storage HP) equipped with an
associated connection cabinet (MAX-Flowtech HP),
which coordinates the refueling of the high-pressure
storage system or enables the dispensing of hydrogen.

MAX-Storage, which boasts a
geometric storage capacity of
1 cubic metre (sqm), is able to
store approx. 40 kg of usable
hydrogen up to an operating
pressure of 900 bar.
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MAX-Dispenser - hydrogen dispensing
MAX-Dispenser is used to dispense hydrogen as soon
as the customer starts the refueling process. Depending
on the refueling technology offered by the refueling
station (refueling of one type of vehicle or several
types), different dispenser variants are required. For
example, a dual dispenser is necessary to refuel both
light-duty vehicles, such as passenger cars, and
heavy-duty vehicles, such as buses or trucks. It combines
the features of a single dispenser for 350 bar and
700 bar hydrogen and consists of two refueling units:
one for light-duty vehicles and one for heavy-duty
vehicles. The 700 bar single dispenser and the 350 bar
single dispenser are intended for refueling light-duty
vehicles and heavy-duty vehicles respectively.

The main refueling elements are the pressure impulse
and the leakage test upstream of the refueling ramp
function. The pressure regulator adjusts the higher inlet
pressure to the outlet pressure specified by the respective
pressure ramp. Further, the dispenser contains a heat
exchanger that chills the hydrogen to minus 40 degrees
Celsius prior to its delivery to light-duty vehicles via the
MAX-Dispenser. In contrast to light-duty vehicles,
hydrogen is not chilled for heavy-duty vehicles. This
heat exchanger is connected to MAX-Chill.
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MAX-Chill – pre-chilling hydrogen
MAX-Chill is a refrigeration system for chilling hydrogen
prior to the refueling process. The actual system is a
cascade cooling system in which two refrigerant circuits
operate at different levels of temperature. The system
components are installed in a cabinet, which in turn is
housed inside a container. The condenser is installed
on top of the container. The evaporator is a diffusion
bonded heat exchanger through which the hydrogen
flows and is chilled.

MAX-Cool – intermediate hydrogen cooling
after the individual compressor stages
The MAX-Cool module is used to cool the hydrogen
pressure generated through the two compressor stages
and is designed as a cross-flow heat exchanger. The
module consists of two high-pressure pipes and a
physical barrier that separates the fluids from the
pressure zones. A pipe inside the cooling coils allows
process gases to escape.
The built-in silencer reduces the amount of noise
produced by the module.
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Refueling stations – design and operation
MAX-Storage
(high pressure)

MAX-Compression
Supply storage
(low pressure)

Supply panel

Dispenser

MAX-Power
MAX-Chill
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Refueling options

Hydrogen offers clean solutions for
a wide range of transport modes.
We develop and supply the ideal hydrogen
refueling options for an array of applications.
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Customer journey
At Maximator Hydrogen, we are fully committed to understanding our customers and
their needs. Our employees offer outstanding support throughout all project phases,
from planning and engineering to installation and operation of the system. When
designing and creating the perfect hydrogen refueling station, customers therefore do
not need to spend ages coming up with a fully-fledged solution. Our customers create
their own hydrogen refueling station in five easy steps.

1
2
3
4
5

Tailored solution: Our employees develop an ideal solution tailored to the
individual needs of our customers.

Design: The next step involves designing the refueling station. In doing so, we
guide our customers through the hydrogen refueling station approval process.

Production: Once approved, the H2 refueling station is produced at our headquarters in Nordhausen to the highest standards of quality, using in-house
components and conducting regular quality assurance inspections.

Testing: A comprehensive functional test of the system is undertaken after
production and prior to delivery. This helps to reduce commissioning effort
and costs.

Delivery and implementation: The system is commissioned by fully trained
specialists and initial refueling tests are carried out under supervision to ensure
the system is handed over in perfect condition.

Even after commissioning and handover, Maximator Hydrogen customers continue to
receive the help they need and are not left alone. We provide a 24/7 help line staffed
by our experts, who offer immediate advice and support and can monitor the system
via remote access. This means rapid help is always available for a wide range of
circumstances and unplanned downtime can be avoided.
20
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Service
MAX service
Service is a top priority at Maximator Hydrogen: from
development and production to consultation, maintenance
and customer support for end users, we offer our
customers a full-service package. Besides providing
cutting-edge technology for safe and secure refueling
operations, we also ensure an extremely positive refueling experience thanks to our extensive partner network
and service portfolio. We guarantee reliable and safe
refueling of your vehicles, high-level availability of your
hydrogen refueling station and that service, maintenance
and repair costs are transparent and easy to calculate.

Help desk and 24/7 support
Our customers have complete access to our out-of-hours
support, 24/7. They are provided with a dedicated point
of contact who can answer questions, provide advice
and help with any problems they may have. Online
access to our H2 refueling stations enables us to
access the system directly and carry out a fault analysis.
We are thus able to prepare key information for our field
service staff in advance if the fault cannot be resolved
immediately and an engineer needs to be dispatched to
fix the problem.
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Leading performance thanks to our
maintenance service
Prevention is better than cure. Seeing as there is some
real truth behind this phrase, we ensure your refueling
stations operate hassle-free and without any unplanned
downtime. In addition to the automation cloud, we also
offer our customers a maintenance service that includes
regular preventive inspections and keeps your H2
refueling station in top working order. As part of this full
service, we also set accurate and bespoke maintenance
schedules for our customers; a solution that unifies
working hours, driving times, and required wear parts
for the planned inspections and maintenance work
according to the maintenance schedule.

23

Maximator H2 Live – automation cloud
Through the development and production of hydrogen
refueling stations, we are making a positive and clear
contribution to a climate-neutral future. But we have
even gone one step further by investing in the digitalisation of our technology, thereby making our refueling
stations more efficient and further expanding their sustainable energy capability.

Our hydrogen refueling stations contain a technology
platform that enables extensive analyses. A dashboard
provides customers with a 24/7 overview of the functions
of all their refueling stations and records, for example,
refueling operations, hydrogen deliveries as well as
errors and warnings. Performance and possible faults
are visible at a glance and can be remedied in real time
without delay thanks to online or on-site service. In the
event of malfunctioning, remedial measures are initiated
without the need for customer input. This minimises
system downtime and increases productivity.
Further, the maximator.cloud offers real-time reports
with a graphical representation of the status of the
hydrogen refueling systems (HRS); for example, how
often and when refueling takes place, how many
kilograms of hydrogen are needed, how much turnover
is generated with the HRS or when the next service is
due. Customers thus receive a full-service package, can
plan service times themselves, access system documents,
query the current status of the HRS and also control
refueling stations remotely.
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The dashboard is visible as a panel PC in the
MAX-Control unit. This is where all the collected data
is brought together. Various interfaces, for example for
H2 suppliers or for the H2.live app, allow certain users
access to relevant information. A central element of this
solution is our help desk, which provides customers
with advice and support 24/7. A dedicated point of
contact can perform a fault analysis via direct online
access and transfer relevant information to field service
staff to keep processes running without downtime. The
dashboard can be freely configured to meet the varying

The MAXIMATOR Automation Cloud
allows refueling station operators to plan
service times themselves, access system
documents, query the current status of
the HRS and also control the refueling
station remotely.

needs of every customer.
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References
California, USA
Through our hydrogen refueling stations we are helping
to create climate-neutral infrastructures around the
world. Our solutions are tailored to the needs of our
customers – be it for refueling ships, trucks, cars
or buses.

Maximator Hydrogen designed, delivered and installed
50 hydrogen refueling stations for Shell in California.
The company has thus set up a network of systems for
passenger cars that aims to keep the air cleaner by
reducing emissions.

Wuppertal, Germany

Antwerp, Belgium

The first Maximator-developed hydrogen refueling
station was installed in Wuppertal in 2019. On behalf of
the public services companies Wuppertaler Stadtwerke
and AWG Abfallwirtschaftsgesellschaft mbH Wuppertal,
the Hydrogen Division of Maximator planned the
implementation and installation of a system for public
transport buses.

In 2021, the first multi-modal hydrogen refueling station
was constructed in the port of Antwerp for CMB.TECH
– an innovative technology developed and implemented
by Maximator Hydrogen.
Besides trucks, buses and cars, the system also allows
for the hydrogen refueling of ships.

Müntschemier, Switzerland

St. Gallen, Switzerland

In 2021, Maximator Hydrogen designed and produced
its ninth hydrogen refueling station in Switzerland for the
private business Schwab-Guillod AG, thereby
helping the logistics provider to enhance and expand its
H2 strategy. The Swiss company now has access to its
own H2 refueling station for its hydrogen-powered fleet
of trucks. The system is also available to the general
public and makes a positive contribution to the
energy transition.

By commissioning its first hydrogen refueling station
for buses, AVIA 2020 is taking a giant step towards
sustainable mobility.
The technology for compression and refueling is
provided by Maximator Hydrogen.
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Schmidt Kranz Group
The hydrogen infrastructure needs to develop and
expand its capabilities – since this is the only way to
rapidly reduce CO2 emissions through hydrogen
solutions and efficiently use H2 technologies in the
mobility sector.
Maximator Hydrogen, a company of the Schmidt Kranz
Group, is therefore part of a larger H2 technology
network. The companies operate independently, but
work together on joint projects and benefit from the
wide knowledge and experience of the partner
companies. The companies of the Group are already a
vital part of the value chain: the solutions offered range
from power supplies for electrolysers and systems for
the production of green hydrogen, through storage systems and test facilities for tank systems to compressors
and refueling systems – based on reliable and efficient
high-pressure components.
Our partners are:

compression systems. Development and production of
test benches for hydrogen storage systems.

Maximator Gas Solutions: Modular high-pressure
storages and bundles.

Maximator Advanced Technology: Centre of
excellence for H2 research and development.
TesTnet Maximator: H2 testing services and test
equipment for hydrogen components (e.g. high-pressure
tanks).

Vernconex: Containerised logistics for
hydrogen distribution.

Advanced Training Technologies:
Training and qualification for
H2-related processes through
blended learning.

Green-h2-systems: Electrolysers for the production
of green hydrogen and complete systems, including
filling and feeding.

Maximator: Development and production of hydrogen
components, such as valves, fittings, compressors and
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Contact:
MAXIMATOR Hydrogen GmbH
kontakt@maximator-hydrogen.de
Phone +49 3631 65 1000
Petriblick 2
D-99734 Nordhausen
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