
FILLING THE POWER SUPPLY GAP
Biogas and electrolysis in combined-cycle power plants

We are already providing the solution for tomorrow. Whether too much electricity or an insufficient 

power grid, GP JOULE can guarantee a flexible supply from 100 per cent renewable energy on the 

basis of existing resources – a concept with a real future. Our intelligent system – a combination of all 

renewable energy sources and hydrogen storage – has the innovative potential to make use of power 

surpluses on a long-term basis so that they can be returned to the grid if necessary.
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ALWAYS ONE STEP AHEAD
Biogas meets electrolysis

As an experienced project developer GP JOULE possesses comprehensive knowledge on all renewable energy sources. 

Accordingly, the new concept of the power supply gap filler uses a combination of different power sources. The central 

component contributing towards an energy-efficient future is the electrolyser, which makes it for the first time possible  

to store regenerative energy in the form of hydrogen.

THE PERFECT MIX
Our value chain

Hydrogen – a key element of the future

GP JOULE relies on regional biogas plants which are 

already widely used. An electrolysis unit supplied by 

H-TEC SYSTEMS, a subsidiary of GP JOULE, is simply 

added to the existing systems, giving them the poten-

tial to become a needs-based backup power station.

If there is an oversupply of power generated from 

renewable energy sources, this is not lost, but simply 

THINK

All the benefits at a glance

  Surplus energy is temporarily stored

  Needs-based energy generation

  Optimised use of the existing infrastructure

   More effective use of wind and solar energy  

as well as biomass

   Less use of renewable raw materials  

in biogas plants

The center-piece: The PEM electrolyser stack.

Buildings

PEM electrolyser plant

GOOD-BYE TO FULL THROTTLE: 
The objective is no longer to 
achieve 8,700 operating hours per 
year, but to use biomass sustainably. 
The system is turned into a backup 
power station, and the use of corn 
and other agricultural products is 
reduced.

SECRET RESERVE: 
The hydrogen is temporarily stored 
in high pressure tanks. In the event 
of peak demand, it can be combined 
together with biogas in a 30:70 ratio 
for efficient combustion in the CHP.

MOR THAN ENOUGH ENERGY: 
Within a few years, renewable energies will be 
able to generate an output of 200 GW. In contrast, 
the average requirement will be 60–65 GW. 
Therefore, excess quantities  are stored in order 
to compensate for increased demand.

READY, STEADY, HYDROGEN: 
In PEM electrolysis, electricity is 
used to split water into oxygen 
and hydrogen. The level of 
efficiency can be up to 75 %. 
The remaining 25 % of energy is 
waste heat, which is used in the 
existing district heating network.

Hydrogen tanks Power-heat co-generation plant

Combustion
engine

Biogas plant

Renewable energy

renewable raw materials

National grid

25%

40-60%

Generator

40%

75%

passed on to the PEM electrolysis system, and 75 per cent of 

it is stored in the form of hydrogen. The remaining 25 per cent 

are fed into the heat network as district heating. If the demand 

for power rises or if freed-up grid capacity can be used, the 

hydrogen can be combusted together with the biogas in a 

ratio of 30:70 in a combined heat and power plant. The power 

generated is fed into the grid while the resulting heat is used 

for district heating.

How PEM electrolysis works:

Electrolysis reverses the process of a fuel cell: when 

electricity is fed to water, it is split into hydrogen and 

oxygen. The majority of the energy is retained as a 

chemical gas which can be stored. PEM electrolysis is 

especially efficient and thus guarantees higher  

efficiency levels than other processes. It also has  

the biggest potential to reduce costs.

Always full power

Thanks to the hydrogen reserves, ener-

gy can be released precisely when it is 

needed. This means that surpluses are 

not wasted, but instead bridge in the 

times when demand is especially high.



GP JOULE – THE COMPANY.
GP JOULE is the universal, innovative, authentic and  
successful partner in the renewable energy sector.

GP JOULE GmbH · info@gp-joule.eu · www.gp-joule.eu · Cecilienkoog 16 · 25821 Reussenkoege · T +49 4671 6074 0 · F +49 4671 6074 199

From the farming roots of its founders, GP JOULE has inherited 

and nurtured a down-to-earth culture, characterized by relentless  

respect and sense of responsibility for the environment. This crystal- 

lizes both the foundation and driving force of our company:  

enhance the connection between man and nature, safely and 

profitably for both parties.

In GP JOULE, you will find a long-term partner with foresight and 

vision. GP JOULE’s goal is to ensure that 100% of the energy con- 

sumed around our planet in the future is produced from renewable 

sources. As such, GP JOULE focuses on making renewable energy 

accessible and economical to all.

Whether it relates to solar, wind or biogas, GP JOULE stands by its 

partners throughout each project: from the initial concept to the 

safe generation of clean energy. GP JOULE also helps maintain 

operating plants by offering a wide range of professional services. 

Finally, GP JOULE is committed to innovation as demonstrated in 

its continuous investment in new technologies and development 

of holistic and integrated solutions.

Whether landowner, developer, contractor, investor, lender,  

business, university, engineer, utility, municipality or consumer, you 

can always rely on GP JOULE for partial or total energy solutions.


