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Executive Summary (1)
Data Presented in this Report

❑ Hydrogen Mobility Europe (H2ME, https://h2me.eu/, 2015-2022) is the largest passenger and light duty 
hydrogen vehicle and hydrogen refuelling station (HRS) demonstration initiative co-funded by the Fuel 
Cells and Hydrogen Joint Initiative (FCH2 JU).

❑ Supported by €67m of FCH2JU funding, the €170m H2ME project aims to deploy more than 1 400 vehicles 
and 49 HRS in eight countries by 2022.

❑ This report summarises the comprehensive body of data accumulated on hydrogen vehicle and HRS 
performance by H2ME from 2015 to the end of September 2019 (i.e., data that was available to Cenex at 
the time of writing): 

▪ 310 fuel cell electric vehicles (FCEVs) made by Daimler, Honda, Hyundai and Toyota.

▪ 233 fuel cell range-extended electric vehicles (FC REEVs) from Symbio FC

▪ 34 hydrogen refuelling stations (HRS) supplied by Air Liquide, ITM Power, Linde (including its 
subsidiaries AGA and BOC), McPhy and NEL Hydrogen Fueling.

❑ The report presents five case studies of vehicle and HRS operation to illustrate the diversity of operation of 
the hydrogen vehicles and HRS supported by H2ME. It will be updated in March 2020 with data reported 
to the end of December 2019.
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Executive Summary (2)
Vehicle and HRS Operation and FCEV Fuel Efficiency

❑ To the end of September 2019, H2ME FCEVs and FC REEVs reported almost 12 million km driven.

❑ The distance reported by the project has increased significantly since late 2017 due to deployments with 
high-utilisation use cases, particularly taxis. For example, the STEP taxis in France have recorded 
3 500 000 km driven in H2ME since Q2 2017 (plus a further 750 000 km in ZEFER).

❑ 34 HRS reporting data to H2ME have dispensed 83 500 kg of hydrogen in 38 000 refuelling events since the 
first project HRS was commissioned in Kolding, Denmark in March 2016.

❑ FCEV driving and refuelling patterns across the project locations are similar, with vehicles driving 200-260 
km between refuels and averaging between 2-3 kg per hydrogen refuel.

❑ Fuel economy differs between FCEVs. Toyota Mirai FCEV taxis in Paris average 86 km/kgH2 making them 
18% more fuel efficient than Hyundai ix35 FCEVs operated by the same fleet.

❑ Driving style has a considerable effect on the fuel use of the FCEVs. For example, Incident Response 
Vehicles (IRVs) operated by the Metropolitan Police Service (MPS) on average consume twice as much fuel 
as CleverShuttle FCEVs in Germany. The available data suggests that the main influence on the FCEV fuel 
economy is the aggressiveness of driving, as evidenced by the high maximum driven speed of the IRVs 
compared to other project vehicles. Idling has a lesser effect.
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Executive Summary (3)
Vehicle & HRS Availability, Reliability & Safety

❑ The FCEVs have been deployed with working fleets in a variety of roles, including as taxis and police vehicles, 
as well as with private customers.

❑ In general, the FCEVs have been integrated into fleets with minimal disruption and are used in the same ways 
(in terms of distance travelled per day, etc.) as conventionally-fuelled vehicles. 

❑ The FCEVs are serviced regularly; for example, in the Toyota Mirais that are used as taxis in London and Paris 
are serviced every 10 000 km in France, and every 10 000 miles in the UK. 

❑ The FCEVs have proven to be reliable (> 99% availability overall).

❑ The taxis and other vehicles have experienced a small amount of off-road time associated with normal use 
(impacts and tyre replacements). None of the incidents involved any release of hydrogen or problems with 
the fuel cell system.

❑ There have been no vehicle or HRS safety issues reported.
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Abbreviations

A-M N-Z

FCEV Fuel Cell Electric Vehicle NEDC New European Driving Cycle

FCHJU / 

FCH2JU

Fuel Cells and Hydrogen Joint Undertaking NREL National Renewable Energy Laboratory

FC REEV Fuel Cell Range Extended Electric Vehicle OEM Original Equipment Manufacturer

H2 Hydrogen PEM Proton Exchange Membrane

H2ME Hydrogen Mobility Europe PHEV Plug-in Hybrid Electric Vehicle

HRS Hydrogen Refuelling Station STEP Société du Taxi Electrique Parisien

HyTEC Hydrogen Transport in European Cities US DOE US Department of Energy

MPS Metropolitan Police Service (London, UK) ZEFER Zero-Emission Fleet vehicles for European 

Rollout
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H2ME Initiative (2015 - 2022)
Project Overview 

❑ Hydrogen Mobility Europe (H2ME, https://h2me.eu/, 2015-2022) is the largest passenger and light duty 
hydrogen vehicle and hydrogen refuelling station (HRS) demonstration initiative co-funded by the Fuel 
Cells and Hydrogen Joint Initiative (FCH2 JU).

❑ Supported by €67m of FCH2JU funding, the €170m H2ME project aims to deploy more than 1 400 vehicles 
and 49 HRS in eight countries by 2022.

❑ H2ME is formed of the two separate FCH JU-co-sponsored projects, as summarised in the slide overleaf:

▪ H2ME-1 (2015-2020), which aims to deploy 300 fuel cell electric vehicles (FCEVs) and fuel cell range-
extended electric vehicles (FC REEVs) and 29 hydrogen refuelling stations (HRS).

▪ H2ME-2 (2016-2022), which aims to deploy 1,100 FCEVs and FC REEVs and 20 HRS.

❑ This report summarises the comprehensive body of data accumulated on hydrogen vehicle and HRS 
performance by H2ME from 2015 to the end of September 2019 (i.e., data that was available to Cenex at 
the time of writing): 

▪ 310 fuel cell electric vehicles (FCEVs) made by Daimler, Honda, Hyundai and Toyota.

▪ 233 fuel cell range-extended electric vehicles (FC REEVs) from Symbio FC

▪ 34 hydrogen refuelling stations (HRS) supplied by Air Liquide, ITM Power, Linde (including its 
subsidiaries AGA and BOC), McPhy and NEL Hydrogen Fueling.
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H2ME Initiative (2015 - 2022)
Project Overview 

Fuel cell vehicles:

❑ 500 OEM (Original Equipment Manufacturer) FCEVs 

❑ 900 fuel cell FC REEV vans 

Industry observer partners:
❑ Audi, BMW, Nissan, Renault, Renault Trucks, AGA, OMV

Hydrogen rollout areas:
❑ Scandinavia, Germany, France, UK, The Netherlands

Observer coalitions:
❑ Belgium, Luxembourg, and Italy 

New hydrogen refuelling stations:

❑ 20 - 700bar HRS in Germany 

❑ 11 - 350bar and 700bar HRS  in France 

❑ 11 - 700bar HRS in Scandinavia

❑ 6 – 350bar and 700bar HRS in the UK 

❑ 1 - 700bar HRS in NL 

Proposed HRS locations under H2ME-1
Proposed HRS locations under H2ME-2
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Daimler B-Class F-
CELL FCEV

Daimler GLC F-
CELL FCEV/PHEV

Honda Clarity 
FCEV

Hyundai ix35 
FCEV

Toyota Mirai 
FCEV

Symbio ZE H2 
FC REEV

Dates reporting 
data to H2ME

2015-2018 
(retired)

2019- 2017- 2017- 2017- 2015-

H2ME use-cases
Passenger and 

fleet car
Passenger and 

fleet car
Passenger and 

fleet car
Passenger and 
fleet car, taxi

Passenger and 
fleet car, police 

car, taxi

Light commercial 
vehicle in 

company fleets

Tank capacity and 
pressure

3.7 kg 
(700 bar)

4.4 kg 
(700 bar)

5.5 kg 
(700 bar)

5.6 kg 
(700 bar)

5.0 kg 
(700 bar)

1.8 kg 
(350 bar)

Battery capacity 
(kWh)

1.4 kWh
13.5 kWh 

(9.3kWh usable)
1.7 kWh 0.95 kWh 1.6 kWh 22 kWh

H2ME Vehicle Overview
Vehicles Reporting Data
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H2ME Vehicle Overview
Vehicles Reporting Data

• This presentation contains data on 310 FCEVs and 233 FC REEVs operating in eight countries.
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H2ME Vehicle Overview
Distance Travelled

❑ The total distance reported by vehicles monitored 
by H2ME from Q3 2015 to Q3 2019 was 
11 930 000 km.

❑ There has been a significant distance increase 
since late 2017 due to deployments with end-
users including:

▪ STEP taxis in France which have recorded 
3 500 000 km driven in H2ME since 2017 (plus 
a further 750 000 km in ZEFER)

▪ CleverShuttle vehicles in Germany which have 
reported over 4 million km driven since 2018.
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H2ME Vehicle Overview
Building a Rich Dataset. Comparison to the US DOE Trial

❑ Since 2015, H2ME FCEVs have driven the same 
distance (7.4m miles) as those involved in the 
various phases of the U.S. Department of Energy (US 
DOE) Fuel Cell Technologies Office Learning 
Demonstration since 2006, as reported by the 
National Renewable Energy Laboratory (NREL) (1) in 
2019. 

❑ The NREL Composite Data Product (CDP) on the right 
(2), which covers the latest phase of the 
demonstration only, shows that individual H2ME 
vehicles have not yet accumulated as much distance 
as most of the individual NREL vehicles.

❑ Given that H2ME now has significantly more vehicles 
deployed than the current US DOE demonstration, 
H2ME will accumulate significantly more vehicle 
data by its end.

(1) https://www.nrel.gov/docs/fy19osti/73010.pdf 
(2) https://www.nrel.gov/hydrogen/technology-validation.html, CDP_FCEV_102

Total distance = 11.93m km (7.4m miles)
Max. distance for one vehicle = 151 000 km (94 000 miles)
Vehicles > 50 000 km (30 000 miles) =  26% 

https://www.nrel.gov/docs/fy19osti/73010.pdf
https://www.nrel.gov/hydrogen/technology-validation.html
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H2ME Vehicle & HRS Case Studies
Passenger Cars in Germany

❑ The Daimler FCEV fleet (40 B-Class F-CELL 2015-
18, 98 GLC F-CELL reporting data from 2019 
onwards) has driven over 1.1 million km and 
consumed over 15 000 kg of hydrogen.

❑ The GLC F-CELL is a plug-in hybrid FCEV so can also 
refuel with electricity. It has four modes:

▪ Hybrid (FC and battery, default mode)

▪ F-CELL (FC only)

▪ Battery (battery only)

▪ Charge (prioritise battery charging)
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❑ The GLC F-CELLs are being driven much further on 
average every day than the B-Class, and also show 
much higher maximum daily distances, including 
one day of 1 200 km+ driven and five refuels.

❑ For comparison, the maximum daily distance driven 
during the H2ME B-Class trial was 620 km with three 
refuels.

❑ Presumably this is a reflection of:

▪ People trialling the vehicle’s capabilities.

▪ The expanded H2Mobility Deutschland refuelling 
network in 2019 versus 2015-18.

❑ As with the B-Class, the data shows that the GLC is 
comfortably capable of fulfilling the average German 
driver’s needs (annual average distance travelled 
~ 14 000 km, average daily distance ~ 40 km*).

Daily average: 
96 km

Daily average: 
66 km

* Motor Vehicle Use and Travel Behaviour in Germany, 
http://www.diw.de/documents/publikationen/73/diw_01.c.44461.de/dp602.pdf

H2ME: Vehicle & HRS Case Studies
Passenger cars in Germany: GLC F-CELL FCEV/PHEV compared 
to the B-Class F-CELL FCEV
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H2ME Vehicle & HRS Case Studies
Passenger Cars in Germany: GLC F-Cell Fleet Overall Fuel Usage

❑ The GLC F-CELL is a plug-in hybrid FCEV - vehicles can 
be fuelled by hydrogen, electricity or a combination 
of both, which gives them flexibility of usage.

❑ The top graph shows a simple comparison of 
hydrogen and electricity fuelled to the vehicle. 
Hydrogen has a higher energy content per unit (kg) 
than electricity (kWh). 

❑ Comparing energy consumption is therefore more 
informative. The bottom graph assumes:

▪ H2 conversion via the FC to electricity is X% 
efficient (confidential value provided by Daimler).

▪ The efficiency of energy transfer from the battery 
& FC to the wheel is 90%.

❑ Under this (very simplified) assumption over 98% of 
the fleet’s kilometrage has been fuelled by H2.

▪ The mean distance between H2 fuels is 195 km.

▪ Between electric recharges is 880 km.
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H2ME Vehicle & HRS Case Studies
Passenger Cars in Germany: GLC F-CELL Refuelling Behaviour

❑ The top graph estimates the % of each vehicle’s 
distance fuelled by hydrogen and electricity. 

❑ The highest amount found was for vehicle 2:

▪ 3 120 km driven , 13% fuelled by electricity. 

❑ The lowest was for vehicle 5:

▪ 3 850 km driven, 0% fuelled by electricity.

❑ The bottom graph shows the proportion of days on 
which the vehicles were refuelled/recharged. It is 
clear that users are not habitually plugging in the 
vehicle. Possible reasons include:

▪ The wider HRS network available in Germany?

▪ Is plugging in at home viewed as too hard?*

▪ Do private users value the convenience and 
cheapness of home charging more? The cars are 
currently with business users who do not 
necessarily pay for their own fuel.

* For example, see the discussion of the UK experience with PHEVs at https://www.bbc.co.uk/news/business-46152853

https://www.bbc.co.uk/news/business-46152853
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H2ME: Vehicle & HRS Case Studies
Fleet Vehicles in Denmark: Influence of the HRS Network on 
Distance Driven

Copenhagen

❑ Three H2ME Hyundai ix35 FCEVs are used by the 
Municipality of Copenhagen for a variety of duties.

❑ The average daily distance travelled by the City of 
Copenhagen vehicle is 120km.

❑ While the vehicle travels under 100km on 50% of the 
days, the maximum distance travelled in one day was 
~500km.

❑ The map shows the FCEV’s refuelling behaviour :

▪ Around two-thirds of its hydrogen was refuelled 
at two Nel stations in Copenhagen.

▪ The remaining third was refuelled at three other 
stations in the Danish HRS network.

❑ The Danish hydrogen refuelling network allows the 
vehicle to travel considerably beyond Copenhagen as 
shown by the red circles on the map. 

❑ The return distance from its base to the Velje
hydrogen refuelling station is ~500km.
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❑ MPS vehicles are based at the locations shown by 
the circles on the map (circle size related to the 
amount of hydrogen used) and stay in that area.

❑ The map illustrates the influence of:

1. A local HRS on police FCEVs in East London such as 
Ilford which refuel exclusively at the Rainham HRS.

2. Clusters of refuelling stations on locations such as 
Feltham which use all HRS in the west of London.

❑ Experience gained during H2ME and other projects 
has shown the benefit of the deployment of clusters 
of HRS (a minimum of two per location) to provide 
redundancy in case one station out of operation.

❑ ITM Power is currently in the process of building a 
station in Barking (close to The Fresh Wharf location 
shown on the map) which will provide an additional 
refuelling option for FCEVs in East London.

H2ME Vehicle & HRS Case Studies
Police Cars in London: Influence of HRS Location on 
Where Vehicles Refuel
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