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Who are we?
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• Founded 1995 - Headquarters in Heek,  Germany

• Gas engine solution provider for the whole life-cycle, 
including design, financing, engineering and after sales services 

• Plants for biogas and natural gas applications 
from 20 – 4,500 kWel

• Plants for hydrogen applications from 115kWel to 750 kWel

• 10 subsidiaries worldwide

• 700+ employees, stock -listed since 2007

• 7,000+ plants in more than 50 countries worldwide

• 2020 turnover 250 Mio. EUR

2G. Cogeneration.
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2G Campus, Heek Germany.
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Why 2G?
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Front-Runner in 
Hydrogen Solutions

Broad Product
portfolio:

20 – 4.500 kW

Strong Service 
network Project Development

R&D for gas engines
with max. efficiency

& reliability
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Portfolio.
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Product Group Power Range Type of fuel
g-box 20 to 50 kW Natural Gas / Liquid Gas
aura 100 to 420 kW Natural Gas
patruus 50 to 263 kW Natural Gas / Biogas
agenitor 80 to 450 kW Natural Gas / Biogas / Hydrogen
avus 400 to 4.500 kW Natural Gas / Biogas 
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CHP - the backbone of the energy transition.
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Decentralised energy producer

Base load capable

Globally trained personnel 
and infrastructure available

Network-forming and 
black-starting capable

Insensitive to impure 
gases

Flexible power regulationQuickly available

Very economical

CO2-neutral due to renewable fuels

Flexible fuel types
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Hydrogen CHP Systems
115-750kWel available today 
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Comparison of gas types
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Natural gas

Air

Gas-Air-Mix

Gasmixer

Cooler

Combustion
Chamber

Combustion
Chamber 

Turbo 
Charger

Comparison: Natural Gas CHP vs. Hydrogen CHP

Natural Gas CHP

Hydrogen CHP

Turbo 
Charger

Cooler

Air Air Air
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Mixture with Port Injection.

Outlet valve
Intake valve

Gas injection

Port Injection:
Mixture just before the 
combustion chamber

Gas injection valve
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Today Natural Gas - Tomorrow Hydrogen.

25.10.2021 112G. Cogeneration.

Natural Gas Hydrogen
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Combination of Hydrogen / Natural Gas Operation.

Regular gas mixer

Gas injection for
hydrogen 
operation

Switch between hydrogen / natural gas (biogas) operation enables covering peak demand 
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Control windows and emissions during hydrogen operation.
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Nitrogen oxide emissions (NOx) are at the detection limit in hydrogen operation. In addition, there 
are no CO2 emissions
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Conclusion.
• 2G hydrogen engines unlike the fuel cell do not need pure hydrogen, they can operate successfully 

with impurities in the gas flow. 

• Increasing requirements for ensuring network stability are met – decentralized approach!

• Partial load capability from 50 – 100 % nom. Load

• No efficiency decrease over lifetime.

• Island operation with large load increases is possible

• Blended gas operation is possible with second gas control system 

(e.g. natural gas / biogas / landfill gas)

• Retrofit of existing natural gas engines to hydrogen is possible

2G Power Plants are part of the journey to a zero carbon future!
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Product portfolio for hydrogen usage.

agenitor 404 H2 agenitor 406 H2 agenitor 408 H2 agenitor 412 H2 agenitor 420 H2

Electrical Output 115 kW 170 kW 240 kW 360 kW 750 kW

Electrical Efficiency 37.7 % 39.0 % 40.2 % 40.5 % 41,2 %

Thermal Output 129 kW 183 kW 250 kW 371 kW 747 kW

Thermal Efficiency 42.3 % 41.9 % 41.9 % 41.7 % 41,0 % 
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Service and Maintenance of hydrogen-engines
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Comparison to other Fuels:

• Regular Interval shorter than on Natural gas Operation (4.000h)

• Minor and Major Overhaul equal to Natural Gas or Biogas Operation

2G. Kraft-Wärme-Kopplung.

agenitor 404 H2 agenitor 406 H2 agenitor 408 H2 agenitor 412 H2 agenitor 420 H2

Regular Interval 2,000 hrs 2,000 hrs 2,000 hrs 2,000 hrs 2,000 hrs

Minor Overhaul 32,000 hrs 32,000 hrs 32,000 hrs 32,000 hrs 32,000 hrs

Major Overhaul 60,000 hrs 60,000 hrs 60,000 hrs 60,000 hrs 60,000 hrs
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Outlook.

Further Developments: 

• Increase of the electrical output in hydrogen operation

• Increase of the electrical efficiency in hydrogen operation

• Extension of the regular service interval to 4.000h

• Series production of hydrogen-specific components



2G Energy AG

Evolution agenitor H2

25.10.2021 18

2G agenitor406H2. Hydrogen-Operation up to 250 kWel (17,5 bar BMEP)

250 kW
Engine Generation 2

2G. Kraft-Wärme-Kopplung.
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Necessary Steps: 

-Optimization of mixture 

formation 

-Increase of the mean 

effective pressure (BMEP)

-Adjustments on 

combustion geometry

-Adjustments to the 

turbocharger unit 
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H2-CHP in the build environment.

Public Power-Grid

Public Gas-Grid

Electrolysis

Renewable Energy 
Transport (Hydrogen / Electric)

Green Hydrogen

Hydrogen - Storage

Hydrogen - CHP

Heating-Grid 

Industry Public Buildings Private Homes / 
Apartment Buildings

Heat

Heat

A logical complement → Heating Grids and decentral hydrogen storage and on demand usage
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Decentralised Energy Storage in Greenhouses.

Public Power-Grid

Public Gas-Grid

Electrolysis

Renewable Energy 

Green Hydrogen Hydrogen - Storage Hydrogen - CHP

Greenhouse 

Buffer tank

Why Greenhouses? 
• Existing infrastructure (Power, Gas, 

Heat)
• Heat Demand (Low Temperature)
• CO2-Usage (if Methane is used)

(CO2)

LT-Heat

Heat

Blending to Gas Grid Benefits: 
• Conversion losses in PtG used most efficient.
• Flexible CO2-Neutral Support of the public grid.
• Efficiencies up to 100% due to usage of LT-Heat.

Demand and stock exchange based plant control
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Latest H2-References.
TOTAL hydrogen service station at BER airport / Germany
agenitor 306 SG with 2G hydrogen technology (110 kWel) 

Haßfurt municipal works / Germany
agenitor 406 SG with 2G hydrogen technology (140 kWel) 

Siemens project in Dubai / UAE
agenitor 412 SG with 2G hydrogen technology (360 kWel) 

APEX in Rostock / Germany
agenitor 404c with 2G hydrogen technology (115 kWel) 

Green hydrogen Esslingen GmbH / Germany
agenitor406 with hydrogen technology (170 kWel) 

Industrial Application / Japan
agenitor412 with hydrogen technology (360 kWel) 

Kirkwall Airport Orkney Island / Scotland UK
agenitor404 with hydrogen technology (115 kWel) 

Anonymous project / Japan
agenitor412 with hydrogen technology (360 kWel) 
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Questions



Thank you for your attention!

2G. Kraft-Wärme-Kopplung.
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