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Energy Concept (2010) 

 

reduce overall GHG emissions (vs. 1990): 

40% by 2020       80%-95% by 2050 

 

increase share of renewables in final energy consumption: 

18% by 2020      60% by 2050 

 

reduce primary energy consumption:  

20% by 2020      50% by 2050 

 

reduce final energy consumption 

of transport (vs. 2005):  

10% by 2020      40% by 2050 

Policy Goals in Germany for Renewable Energies  

in the Energy System and for Road Transport 

 

2 October 6th, 2014 Dr. Klaus Bonhoff |  Managing Director 



Linking the Energy Sectors 
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Key Measures: 

• Security of Energy Supply 

• Energy Efficiency 

• Renewable Energies 

Power 

Heat 
Trans- 

portation 

Power 

to 

Gas 



Fuel Cell Vehicles (cars and busses) and 

Hydrogen Stations 
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Political Framework for the Transport Sector 

• Share of transport in final energy consumption nearly 30% 

• Tripling of energy consumption in transport since 1960, even 
five-fold increase in road traffic 
 

• Goals of  the German Energy Concept (2010) for  Transport: 

-10 % until 2020 of energy consumption 

-40 % until 2050 of energy consumption (vs. 2005) 

 

The Mobility and Fuels Strategy of the German Government 
outlines the way how to achieve these objectives 

 

 Electrification of the drive train (BEV’s and FCEV’s) is a key 
issue to reach the targets 

 Targets only achievable with PtG-H2 and PtG-Methane 

 Further increase of renewable energies beyond current 
planning is needed 

 Large scale storage for hydrogen is inevitable 
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The Clean Energy Partnership 



The CEP fleet of vehicles 



CEP since 

2005 

2.603,000 km 

2010    181,000 km  

2013 708,000 km  

Cars Buses 

BE HH BW HS NRW Total BE HH BW 

CEP II 45 2 47 14 6   

2012 Q1  46 14 13 10 2 85 4 4 2 

2014 Q4 (planned) ≥56 ≥20 ≥20 ≥15 ≥3 ≥130 4 6 5 

Number of vehicles in the CEP regions 

Kilometres driven (by cars) 

Cars Buses 

Number Volume of 

H2 

Number Volume of 

H2 

2010   1,300    3,300 kg 1,600   24,000 kg 

2011   1,900    3,800 kg 1,700   29,000 kg 

2013    6,669 kg   27,996 kg 

Fillings 

Clean Energy Partnership (CEP) 

Fact and Figures – Status Quo 
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Fuel Cell Vehicles (FCV) 
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   Tiguan    Caddy Audi Q5 
 

FCHV 4 FCHV 3   FCHV 5 

Clarity FCX FCX Concept 2005 

ix35 Fuel Cell 
Tucson 

HydroGEN4 Opel Zafira 

Focus Éxplorer 

       950       750fc 

Santana 

TeRRa SUV xTerra FCEV X-Trail FCEV 

Toyota FCV 

Necar 1 B-Klasse 
F-CELL 

  Necar 2 Necar 3  Necar 4 Necar 5 A-Klasse 
F-CELL 

series production vehicles 
commercial introduction 
commercial introduction announced 

Pre-commercial / prototype vehicles and fleets 2013 2014 2015 2016 2017 
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Fuel Cell Electric Vehicles 

Los Angeles Motor Show 2014 

15.01.2015 

Green Car Reports 17.11.2014 

Automobil-Produktion 18.11.2014 

Heise Online 18.11.2014 

Hybrid Cars 18.11.2014 

Autocar 17.11.2014 

Autocar 19.11.2014 

Green Car Reports 18.11.2014 

Golem 20.11.2014 

Green Car Reports 20.11.2014 

Green Car Reports 20.11.2014 

Green Car Reports 17.11.2014 

Green Car Reports 17.11.2014 

Bild 19.11.2014 

DGAP Medientreff 19.11.2014 

Environment & Energy News 19.11.2014 

The information daily 19.11.2014 

Los Angeles Times 19.11.2014 

Autocar 19.11.2014 



NOW Study “Hy-Trust” 

Evaluation of Hydrogen Safety 
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Survey 01/2013 

I take it for granted that hydrogen 

vehicles will be safe once they 

are officially sold . 

Survey 01/2013 

I would be more afraid to live next to 

a hydrogen filling station than an 

ordinary filling station. 
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50-Hydrogen-Station Program in Germany 
field testing of technical innovations and 

connecting corridors between metropolitan regions 
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Hydrogen Station Deployment 
demonstrating Wind-Hydrogen for transportation 
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hydrogen as part of an 

integrated energy system 

Total: multi-energy fuelling station Total Refueling Station at Berlin-Schoenefeld 

Opening on May 23th, 2014 

Dr. Klaus Bonhoff |  Managing Director (Chair) 

refueling renewable power 



Implementing the 50-Station-Program in Germany 
 

Opening ceremony of the Total multi-energy station at 

Berlin-Jafféstraße on October 29, 2014 
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DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 

on the deployment of alternative fuels infrastructure 
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‘Under the directive, each member state has two years 

to draw up an alternative fuel deployment strategy and 

send it to the Commission. These strategies or 

"national policy frameworks" will set out the country's 

national targets for putting in place new recharge and 

refuelling points for the different types of "clean fuel", 

such as electricity, hydrogen and natural gas, as well 

as relevant supporting actions.’ 

 

‘The deadlines for having the infrastructure in place 

range from 2020 to 2030, depending in particular on 

the type of fuel, vehicle and deployment area. For 

instance, the directive stipulates that by the end of 

2020, member states should install enough recharge 

and refuelling points so that electric cars and cars 

using compressed natural gas (CNG) can circulate at 

least in cities and suburban areas.’ 



H2-Mobility action plan until 2023 

16 

Air Liquide, Daimler, Linde, OMV, Shell and 

Total agree on an action plan for the construction 

of a hydrogen refueling network in Germany. 

 

Targets: 

 

 400 HRS until 2023 ( 100 HRS until 2017). 

 350 mio. € investment. 

 Max. 90 km distance between two HRS at 

the motorway. 

 10 HRS in each metropolitan area. 
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Development of an Aligned European  

Hydrogen-Infrastructure Strategy 

17 

• Several HRS initiatives and roll-out scenarios throughout Europe are 

currently in place 

• Strong coordination within Europe is needed since: 

• the initiatives are at different development phases 

• there are only limited funding budgets available 

• an aligned strategy increases the political awareness 

Dr. Klaus Bonhoff |  Managing Director (Chair) 



Hydrogen Production from Renewable Energies 
stabilizing the grid in the power sector and 

providing a renewable fuel to the transportation sector 
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Scenarios: 

1. high market penetration with 

methane-operated internal 

combustion engines, but no PtG; 

2. high market penetration with 

methane-operated internal 

combustion engines, fuel demand 

entirely covered with PtG; and 

3. considerable shares of both 

methane-operated internal 

combustion engines and fuel cell 

electric engines, fuel demand 

entirely covered with PtG. 

Final energy consumption 

in road transport and inland navigation 

Source: 

Power-to-Gas (PtG) in transport 

Status quo and perspectives for development 

Study in the context of the scientific supervision, support and guidance of the BMVBS in the sectors Transport and 

Mobility with a specific focus on fuels and propulsion technologies, as well as energy and climate , 2014 

Power-to-Gas Technologies are needed to Reduce 

Primary Energy Demand in Transportation 
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Scenarios: 

1. high market penetration with 

methane-operated internal 

combustion engines, but no PtG; 

2. high market penetration with 

methane-operated internal 

combustion engines, fuel demand 

entirely covered with PtG; and 

3. considerable shares of both 

methane-operated internal 

combustion engines and fuel cell 

electric engines, fuel demand 

entirely covered with PtG. 

GHG emissions in road transport and inland navigation 

Source: 

Power-to-Gas (PtG) in transport 

Status quo and perspectives for development 

Study in the context of the scientific supervision, support and guidance of the BMVBS in the sectors Transport and 

Mobility with a specific focus on fuels and propulsion technologies, as well as energy and climate , 2014 
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Substantial reduction of GHG-Emissions in transportation are 

only achievable with Power-to-Gas including electrification of 

the drive-train (Batteries and Fuel Cells) 
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Scenarios: 

1. high market penetration with 

methane-operated internal 

combustion engines, but no PtG; 

2. high market penetration with 

methane-operated internal 

combustion engines, fuel demand 

entirely covered with PtG; and 

3. considerable shares of both 

methane-operated internal 

combustion engines and fuel cell 

electric engines, fuel demand 

entirely covered with PtG. 

Electricity demand in the scenarios 1–3 
(for the demand of the other sectors, the current electricity demand was 

extrapolated to 2050) 

Source: 

Power-to-Gas (PtG) in transport 

Status quo and perspectives for development 

Study in the context of the scientific supervision, support and guidance of the BMVBS in the sectors Transport and 

Mobility with a specific focus on fuels and propulsion technologies, as well as energy and climate , 2014 

The Overall Power Demand Increases with Power-to-

Gas Fuel-Options for the Transportation Sector 
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Power-to-Gas 
Demonstration Projects in Germany 
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http://www.powertogas.info/


Co-generation with Fuel Cell Systems 
efficient decentralized supply of power and heat in homes 
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Fuel Cell CHP Technology offers Multi-Purpose 

Solutions 

24 24 

Ease pressure on and help 

stabilizing electricity grid 

through de-central operation 

Combined Heat & Power-

Technology with highest 

electric efficiency 

Predestined for flexible use 

and leveling out fluctuating 

renewable energies 

Much higher efficiency 

compared to non-coupled heat 

and power production 

Conversion of fossil 

power generation system 

Grid expansion 

Expansion of REN 

Increases in energy 

efficiency 

Opportunities for 

integration into virtual 

power networks  

Operation with biogas 

or SNG 

Fuel cell CHP appliances offer ideal building blocks for future energy  systems 

due to their efficiency, flexibility and de-central deployability  

Dr. Klaus Bonhoff   |  Overview 2014, June 26th 



Lighthouse project CALLUX - overview 
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Focus: 

• Research and 

Development 

• Training (craftsmen)  

• Operating experience  

• Market research  

• Cost reduction  

• Reliability increase 

Research & 

Development 

Demonstration / 

Field Trials /  

Markt Preparation 

Commercial 

Ramp Up 
Mass Market 

CALLUX 
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http://www.callux.net 

http://www.initiative-brennstoffzelle.de/de/live/ibzintern/ibzmitglieder/detail/11.html


Cost trend for fuel cell heating appliance 

(averages of all manufactors) 
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Cost trend for servicing/replacement parts 

(averages for all manufactors) 
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Market Research – Consumer Feed-Back 
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Fuel Cell Products 

for Residential Combined Heat and Power Supply 

29 
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commercial products available 



Fuel Cells for Ships 
meeting emission targets 
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Source. TKMS 

SchIBZ 

Im Rahmen des Projekts wird 

der Einsatz einer 

Hochtemperaturbrennstoffzelle 

mit 500 kWel Leistung  auf 

seegängigen Schiffen erprobt 

Mit Dieselöl betriebene SOFC  

(max. 15 ppm S) 

100 kW Demonstrator ab 

Sommer 2014 

Installation an Bord ab 2014 
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Source. TKMS 



Source.. Meyer Werft 

PaXell 

Im Rahmen des Projekts wird 

der Einsatz einer 

Hochtemperaturbrennstoffzelle  

auf Passagierschiffen erprobt 

HT PEM-Brennstoffzelle 

Dezentrale Stromversorgung 

Energiemodule 250 – 1000 kW 

Einbau an Bord ab 2014 
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Source: Meyer Werft 
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RiverCell – in Planung 

Hybridisierung des Hauptantriebes mit 

Verbrennungsmotoren, Brennstoffzellen, 

Batterien und Photovoltaikmodulen  

Energiebereitstellung für den 

Hotelbetrieb durch Kraft-Wärme-Kälte-

Kopplung per Brennstoffzellen  

Großes Marktpotential für 

Flusskreuzfahrtschiffe und Fähren bei 

künftiger Verschärfung von 

Emissionsrichtlinien 

Erhebliche Emissionsreduktion durch 

Landstromversorgung in Häfen - 

Liegeplätze in emissionssensiblen 

Innenstadtbereichen bleiben zugänglich 

Erik Schumacher | Stationäre Brennstoffzellensysteme 



Fuel Cells Systems for 

Back-up Power and Remote Locations 
reliable power supply at any time 
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Start-up Behaviour Endurance Testing 
stable nominal power over 4 hours 

(+40 °C und 10% r.H.) 

Fuel Cell Systems for autonomous BOS-Station 
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Testing over 100 hrs and 300 start-stopps at extreme climate conditions 

proves reliability 



First DMFC Systems in Telecom Applications 

2014, June 26th Dr. Klaus Bonhoff   |  Overview 36 



Fuel cell powered industrial truck  

application in the BMW plant Leipzig 
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Linde Material Handling

Current Status 
• Germany’s first indoor fueling-station 

• Carbon-fiber-body-shop production supply with 5 f-cell 

forklifts & 6 f-cell tuggers at BMW plant Leipzig 

• Guidelines for using f-cell powered industrial trucks 

• Evaluation of ecological and economic sustainability in 

progress 
 

More Information 
• www.h2intradrive.de 

http://www.h2intradrive.de/


Hydrogen and Fuel Cell Technologies –  

Key Pillars for the transformation of the Energy System 
market introduction – 2025 perspective of the NOW Advisory Council in 2014 
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Fuel cells for electric vehicle drives and hydrogen infrastructure for emission-free 

mobility, with 

 more than 500 public hydrogen fuelling stations nationally 

 over half a million fuel cell cars on the road 

 1,000 fuel cell buses in line service operation within the public transport 

system 

  

Hydrogen generation from renewable energies and integration in the energy 

system as a link between sustainable mobility and energy supply 

 1,500 MW capacity electrolysers for the generation of hydrogen from 

renewable energies 

 definition and implementation of successful business models for power to gas 

 development of hydrogen storage mechanisms to store renewable electricity 

  

Fuel cells for stationary energy supply using decentralised co-generation in 

residential and building supply, industry and a secure power supply for public 

safety communication systems, telecommunications, etc. 

 more than a half a million fuel cell heating appliances in operation 

 more than 200 MW fuel cell CHP installations in operation  

 more than 100,000 secure power supply installations in place in Germany 



State of Equilibrium 
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stable unstable indifferent 



Thank you very much! 

 

Dr. Klaus Bonhoff 

Managing Director (Chair) 

 

NOW GmbH 

National Organization Hydrogen and Fuel Cell Technology 

 

Fasanenstrasse 5, 10623 Berlin, Germany 

download: 

www.now-gmbh.de 

 


