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„

“

Water is the coal of the future.

Jules Verne (1870)

Jules Verne already had the vision of hydrogen
as the energy carrier of the future. We make this
vision a reality and offer modular hydrogen solutions for decentralized applications.
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Hydrogen Solutions
Introduction
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ferent amounts of electricity for different periods of time.
In countries with even sunshine all year round, a daytime storage system that can store electricity from day to

Figure 1: Levelized Cost of Electricity for Wind and PV from 2009
to 2018 (Source: Lazard, Renewables Now)

evening and night is sufficient.
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Figure 2: Comparison of the storage duration and capacity of different technologies. Hydrogen is the ideal storage solution for long-term storage.
(Source: A Critical Study of Stationary Energy Storage Polices in Australia in an International Context: The Role of Hydrogen and Battery Technologies - Scientific Figure on ResearchGate)
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Hydrogen Solutions
Power storage H2 Battery

Batteries are a good solution in these cases. However,

Electrolysis

in regions with seasons and uneven sunshine, such as

The electrolysis converts the current from the current

in Europe, storage devices are needed that can store

transformer into hydrogen. For this purpose, it also re-

larger amounts of energy over longer periods of time.

quires purified tap water. The purification takes place in

Hydrogen (H2) is an ideal energy carrier for this pur-

a separate water purification plant.

pose. Only water and electricity are needed to pro-

duce it. So-called electrolysers are used for this purpose. The hydrogen produced can then be stored in
pressure cylinders, for example. The number of pressure cylinders used determines the amount of energy stored. A fuel cell can be used to convert the hydrogen back into electricity (and heat) when needed.
However, hydrogen cannot only be used locally as „storage gas“. It can also be used as a fuel in the mobility
sector or as a basic material in the chemical industry or
in laboratories. Then only an electrolysis for hydrogen
production on site is necessary.

H2 storage

The hydrogen produced by electrolysis must be stored.
There are several possibilities for this. The current state
of the art is storage under pressure in pressure cylinders.
Fuel cell
The fuel cell takes hydrogen from the pressure cylinders
and converts it into electricity. In the process, additional
water vapor is produced, which is released into the environment. The electricity from the fuel cell flows via the
current transformer into the battery and from there back
into the household grid. The cycle is thus closed.

Components

Heat utilization

ral components: a battery, a current transformer, elec-

during operation of the electrolysis and during operati-

A storage solution based on hydrogen consists of sevetrolysis with water purification, a pressure storage tank
and a fuel cell.
Battery
The battery with the battery charge controller is the
interface to the power grid. The battery is connected
either directly to the PV system or via the household power grid. The battery serves as a buffer storage, which
temporarily stores small amounts and short-term power
surpluses. A battery is the most economical method for
this. Once the battery has reached its maximum filling
level, the electricity is used to produce hydrogen.
Current transformer (DC/DC converter)
The current transformer transforms the direct current
from the battery in such a way that it is suitable for operating the electrolysis or transforms the current from the
fuel cell in such a way that it is suitable for storage in
the battery.
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In order to increase efficiency, the heat released both
on of the fuel cell can be utilized at a temperature level
between 40-50 °C.
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Figure 3: Flow diagram of the hydrogen battery
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Hydrogen Solutions
Electrolysis

All modules are designed as 19-inch plug-in modules.

with acrylic glass panels are optionally available.

This allows maximum flexibility in the configuration of

If a mounting platform in 19-inch format is already avai-

the system. For example, it is possible to buy only an

lable, the modules can of course also be integrated into

electrolysis and use it as a hydrogen source.

the existing structure.
Electrolysis module EOM

Modular electrolysis
The
al

electrolysis

19-inch

itself

plug-in

also

modules.

consists

of

This

means

severthat

the electrolysis itself can be flexibly configured.
The electrolysis consists of the electrolysis frame module, the electrolysis module, the water purification
module, the electrolysis power module and the cooling
module.

The electrolysis module is designed as a 19-inch
plug-in module. The core of the electrolysis module are the S30 series stacks from H-TEC Systems.
We have added all other necessary components
to the stack to obtain a functional and safe unit.
The electrolysis module can alternatively be equipped with a stack S30-10, S30-20, S30-30 or S30-50.
The nominal power of the stacks is 1 kW, 2 kW, 3 kW
or 5 kW.

Electrolysis frame module ERM
Our electrolysis frame module is the platform in which
all other modules can be mounted. The electrolysis frame module is available with one or two compartments for 19-inch racks. In the standard version it is equipped with stands and powder-coated
in light grey. Other RAL colors, castors and doors

Table 1: Technical data electrolysis frame module ERM/II

Parameter

Value

Dimensions (width x depth x height)

1.200 x 1.000 x 1.992 mm

Weight

370 kg

Plug-in modules (width x height)

2 compartments à 19“ x 39 HU

Material

Steel

Coating/Varnishing

Powder-coated with RAL 7035 (light grey)

Doors

2 each in front and back, lockable, up to 180° opening angle

Space requirement (width x height):
Front access only

1.200 x 1.530 mm (1,84 m²)

Access on both sides

1.200 x 2.060 mm (2,48 m²)

Stands

Height-adjustable feet

Optional

castors, RAL color of your choice, doors with acrylic glass panels
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The electrolysis module is equipped with a hydro-

re stages. Either in pressure stage 16 or in pressu-

gen cooler to provide hydrogen at the outlet sa-

re stage 25, and in the medium term pressure sta-

turated with 5°C. If more dry hydrogen is requi-

ge 40 will also be available. In pressure stage 16

red, an additional drying module is necessary.

the hydrogen outlet pressure is 15 bar(a), in pres-

The electrolysis module contains all the control compo-

sure stage 25 the outlet pressure is 20 bar(a) and in

nents and communication interfaces required to control

pressure stage 40 the outlet pressure is 30 bar(a).

the entire system.

Fine Dryer

External:
Storage

AC/DC
inverter

Main control
system

Electrolysis
module

DC/DC
inverter

Water
purification

Battery

Cooler

Fuel cell

2,0 m

The electrolysis module is available in two pressu-

1,2 m

Figure 4: Modular design of the H2 battery
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Figure 5: Elektrolysis module EOM

The electrolysis module is the heart of the electrolysis. All energy, material and signal flows
converge here.
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Electrolysis
Modules

Electrolysis module EOM

Our electrolysis module EOM is also designed as a 19-

The electrolysis module can be equipped with the S30-

inch plug-in module. Core of the electrolysis module is

10, S30-30 or S30-50 stack and has the characteristics

the S30-x stack from H-TEC Systems. We have added

listed in Table 2:

all the necessary components to the core to create a
functional and safe electrolysis module.

Table 2: Technical data of the S30-x stacks

Parameter

S30-10

S30-30

S30-50

Nominal stack power

1 kW

3 kW

5 kW

Nominal H2 production

0,22 Nm³/h

0,66 Nm³/h

1,1 Nm³/h

MTTF

35.000 operating hours

35.000 operating hours

35.000 operating hours

min. (Begin of Life)

16,5 VDC

49,5 VDC

82,5 VDC

max. (End of Life)

25 VDC

75 VDC

125 VDC

min.

15 A

15 A

15 A

nominal

52,5 A

52,5 A

52,5 A

max.

75 A

75 A

75 A

lower partial load

0,26 kW

0,77 kW

1,24 kW

nominal

1,0 kW

3,0 kW

5,0 kW

peak load

1,88 kW

5,63 kW

9,38 kW

Voltage

Current

Power

The electrolysis module is equipped with the controller
for the entire system and has the appropriate communication interfaces.

Figure 6: Electrolysis stack
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Electrolysis
Modules

Table 3: Technical data of the electrolysis modules EOM/x/16M

Parameter

EOM/01/16M

EOM/03/16M

EOM/05/16M

Dimensions (width x depth x height)

19“ x 405 mm x 13 HU

19“ x 405 mm x 13 HU

19“ x 405 mm x 13 HU

Hydrogen production

0,22 Nm³/h or 0,02 kg/h

0,66 Nm³/h or 0,06 kg/h

1,1 Nm³/h bzw. 0,1 kg/h

Hydrogen purity

99,95 %

99,95 %

99,95 %

(Hydrogen) pressure at outlet

15 bar(a)

15 bar(a)

15 bar(a)

Weight

approx. 50 kg

approx. 50 kg

approx. 50 kg

Built-in electrolysis stack

H-TEC S30/10

H-TEC S30/30

H-TEC S30/50

Required water quality at inlet

< 0,1 µS/cm

< 0,1 µS/cm

< 0,1 µS/cm

Process water consumption

approx. 1 l/Nm³

approx. 1 l/Nm³

approx. 1 l/Nm³

complete control

complete control

complete control

integrated

integrated

integrated

Appliance coupler

Appliance coupler

Appliance coupler

(IEC-60320 C14)

(IEC-60320 C14)

(IEC-60320 C14)

Power supply electrolysis stack

Harting HAN 6

Harting HAN 6

Harting HAN 6

Communication interface control

2 x RJ45 (EtherCat)

2 x RJ45 (EtherCat)

2 x RJ45 (EtherCat)

Communication interface power supply

M8 4-pin

M8 4-pin

M8 4-pin

(with condensate recirculation)
Master module
Power supply peripherals
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Figure 7: Water purification module EWM
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Electrolysis
Modules

Water purification module EWM

Very pure water is necessary for the operation of

ter or longer intervals. An appropriate measuring

the electrolysis. For this reason, we prepare the

technique informs the customer in time about an

water in our EWM water purification module di-

upcoming exchange of the ion exchange resin.

rectly on site. The customer only needs a water

The water purification module is designed as a 19“ rack.

connection with tap water of drinking water quality.
The water is treated using standard ion exchangers. Depending on the existing water quality (water hardness), these must be replaced at shor-

Table 4: Technical data water purification module EWM/5

Parameter

Value

Dimensions (width x depth x height)

19“ x 458 mm x 15 HU

Tare weight

approx. 42 kg

Purification volume

5 l/h

Purification capacity

300 - 1.000 h (depending on water quality)

Purification method

Standard ion exchanger

Required water quality at inlet

Drinking water according to drinking water regulations

Water quality after treatment

< 1,0 µS/cm

Water supply connection

1x ½“ male G-thread

Connection of overflow

1 x hose connection DN 10/12

Connection of process water

1x ½“ male G-thread

Interface sensor/actuator

Harting HAN 3B (male)
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Electrolysis
Modules

Electrolysis power module ESM

Electrolysis cooling module EKM

tricity to produce hydrogen. For this purpose we use

ring operation. The operating temperature is between

a robust industrial power supply unit in 19‘‘ standard

55 and 65 °C.

The electrolysis module must be supplied with elec-

format.

The stack of the electrolysis module must be cooled du-

We use a standard industrial cooler in 19‘‘ rack format

Depending on the existing situation on site you can

for cooling. The cooler has the technical characteristics

choose between an AC/DC power supply with 400

listed in Table 6:

VAC three-phase connection or a DC/DC power supply with 48 VDC connection.

Table 6: Technical data electrolysis cooling module

Across the electrolysis 3 voltage levels are currently

EKM

used: 400 VAC, 230 VAC, 24 VDC

Table 5: Technical data electrolysis power module
ESM/5/AC

Parameter

Parameter

Value

Dimensions

19“ x 640 mm x 9 HU

(width x depth x height)
Value

Tare weight

approx. 70 kg

Cooling power

2.100 W (at 20 °C water
temperature and 35 °C

Dimensions

ambient temperature)

19“ x 640 mm x 2 HU

(width x depth x height)

Coolant

Deionized water

Weight

approx. 15 kg

Water inlets

2 x ½“ female G-thread

Power

2 x 5 kW

Power supply

230 V AC; 50/60 Hz

Power Input

3-phase, 380-480 V,

Flow rate

9 l/min at 4,5 bar

47/63 Hz

Refrigerant

R134a

Output voltage

0-150 V

Volume level

Output current

0-68 A

< 70 dBA (1 m distance)

Communication interface

SUB-D FM, RS 232

Volume level

< 70 dBA

Operating temperature

+15 °C to +40 °C

Conditions of storage and

+5 °C to +65 °C

transport

(at 10% to 75% humidity)

Ventilation/airflow

1.200 m³/h

Conformity

CE marking
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H2 Battery
Additional Modules

Electrolysis battery module EBM

Fuel cell module

small amounts of electricity over short periods of time.

electricity as needed. In our system we use the 19“ for-

They can be used to buffer load peaks well. As described,

mat available fuel cell S5 or S8 from our partner Proton

the batteries buffer both the current for electrolysis and the

Motor.

Batteries are the most economical solution for storing

A fuel cell is required to convert the hydrogen back into

current from the fuel cell.
For our hydrogen battery we use standard batteries in 19“
rack format.

Table 7: Technical data fuel cell module

Parameter

PM Module S5

PM Module S8

Dimensions (width x depth x height)

19“ x 785 mm x 7 HU

19“ x 785 mm x 7 HU

Weight

79 kg

79 kg

Power range

1,0 - 4,7 kW

1,6 - 7,8 kW

Voltage range

29 - 85 V DC

38 - 115 V DC

Output current

0 - 110 A

0 - 150 A
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Hydrogen Solutions
Fuel H2

Further applications

The hydrogen from our electrolysis can also be used

Under certain circumstances, further drying of our hy-

for laboratory applications or as fuel for cars, trucks,

drogen may then be necessary. A corresponding hydro-

forklifts or other vehicles.

gen drying module is in preparation.

We also recommend a battery for these applications

Unfortunately, we are currently unable to provide the

when using fluctuating renewable input current. This

necessary components for fuelling.

can however also be dispensed with.

Fuel station

Car

H2

H2 storage

H2 gas

DC-DC
transformer

Battery

Power

PV system

Electrolysis

+

-

Water
purification

Wasser supply
Water

Figure 8: Flow diagram hydrogen filling station
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