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H2ME: Vehicle and HRS Case Studies
Passenger cars in Germany

• Daimler has deployed its fuel cell electric vehicles 
(FCEVs) with a variety of private and public 
customers across the whole of Germany in a 
longitudinal study of vehicle usage.

• The Daimler FCEV fleet (B-Class F-CELL 2015-18, 
GLC F-CELL from 2019 onwards) has driven over 
1.1 million km.

• The ‘fleet average’ for the daily distance travelled 
by a vehicle is 59 km.  The furthest distance 
travelled by a vehicle in one day so far is 550 km.

• These results show that the FCEVs are being 
used in the same way as typical German 
passenger cars (1).

• Lessons learned from B-Class F-CELL deployment 
in H2ME and other projects fed into 
development of Daimler’s next generation FCEV 
the GLC F-CELL, which is an FCEV & plug-in. 

• 90+ GLC F-CELL FCEVs are reporting data to 
H2ME.  This will help show the effect of the 
addition of plug-in functionality, as the German 
refuelling network continues to grow.

(1) Mobilität in Deutschland (2008 National Travel Survey), 
http://www.mobilitaet-in-deutschland.de/mid2008-publikationen.html

http://www.mobilitaet-in-deutschland.de/mid2008-publikationen.html
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H2ME: Vehicle and HRS Case Studies
Fleet vehicles in Denmark

Copenhagen

• Three H2ME Hyundai ix35 FCEVs are based in 
Copenhagen and are used by the Municipality 
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 refuelling behaviour of the 
vehicle in 2018:

• Around two-thirds 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 the 
Copenhagen area represented 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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H2ME: Vehicle and HRS Case Studies
Taxis in France

• FCEV taxis deployed in London and Paris by 
H2ME2 and ZEFER have driven over 5.6 million 
km since mid-2017.

• The Paris Orly station load (measured as the 
amount of hydrogen dispensed as a % of its 
rated capacity of 200 kg/day) has risen from 2% 
in September 2017 to ~45% in August 2019.

• The increase of usage of the station since 2017 
follows the deployment of FCEVs.

• Placing a number of taxis in a network of 
multiple HRS increases station utilisation which 
helps the business case for the stations.
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H2ME: Vehicle and HRS Case Studies
Taxis in France

• Taxis in Paris are refuelling 24/7 which, as well as 
increasing overall station load, also spreads the 
load throughout the time period, resulting in a 
similar overall refuelling profile to conventional 
fuelling stations.

• The heat map derived from analysis of vehicle 
telemetry data shows where the FCEV taxis in 
Paris drive most (red/green locations). 

• The map shows that the FCEV taxis spent a lot of 
time at the HRS located at the airports in Orly
and Roissy/Charles de Gaulle (blue circles).

• The analysis also shows potential locations for 
future HRS to fill current gaps in the network, 
such as the location in eastern Paris highlighted 
by the yellow circle.

Orly

Roissy
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• The average daily distance travelled by the 
Symbio vehicles has been 54km.

• The furthest distance travelled by one of the 
vehicles in this dataset is 288km. 

• The data shows that under the current 
demonstrated usage patterns the Symbio is 
capable of fulfilling the daily driving needs 
of the vast majority of drivers.

• The second graph shows that the overall 
vehicle energy consumption (i.e., hydrogen 
plus electricity) per km is approximately the 
same for all Symbio vehicles. 

• In practice, this means that to the driver, the 
vehicle drives as a zero-tailpipe emission 
electric vehicle irrespective of whether the 
fuel is hydrogen, electricity, or a 
combination of both.

H2ME: Vehicle and HRS Case Studies
Vans in France
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H2ME: Vehicle and HRS Case Studies
Police vehicles in the UK 

• The Metropolitan Police Service (MPS) has 
deployed 21 Toyota Mirai FCEVs in London which 
have driven 300 000 km.

• The cars operate in a roles including:

o General Purpose Vehicles (GP) used for general 
duties which display fuel efficiencies in line with the 
project average

o Incident Response Vehicles (IRV), which are police 
cars used to answer urgent calls. These exhibit 
relatively low fuel efficiency.

• The graphic presents a qualitative comparison of 
the efficiency of Mirais in different roles :

• IRVs in London have to respond quickly to incidents 
as they occur as so are inevitably driven relatively 
harshly, but also spent a lot of time idling waiting 
for dispatch.

• CleverShuttle taxi drivers in Germany are 
incentivised for eco driving, meaning lower max. 
speeds and less harsh driving. 

Vehicle role Taxi GP IRV

Fuel efficiency 

% time idling

Avg distance per trip
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Introduction to well-to-wheel (WTW) emissions
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• Overall well-to-wheel (WTW) vehicle 
emissions comprise:

o Well-to-tank (WTT) emissions: from fuel 
extraction, production and distribution.

o Tank-to-wheels (TTW or tailpipe) 
emissions: from fuel combustion.

• Cenex calculates the fuel efficiency (the 
amount of fuel used per unit distance) of 
each H2ME vehicle based on telemetry 
data provided by project partners.

• From this data, WTW emissions are 
calculated for each project vehicle and 
comparators using the appropriate fuel 
production pathway for each location (1).

• Nb, this is NOT a full Life Cycle 
Assessment (LCA).(1) Well-to-Wheel Analysis of Future Automotive Fuels and Powertrains in the European Context, 

v4a, 
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC85326/wtt_report_v4a_april201
4_pubsy.pdf

https://publications.jrc.ec.europa.eu/repository/bitstream/JRC85326/wtt_report_v4a_april2014_pubsy.pdf
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H2ME: Vehicle and HRS Case Studies
WTW emissions of H2ME vehicles

• For the FCEVs, the WTW emissions are 
calculated using a 50:50 mix of hydrogen 
derived from steam methane reforming (SMR) 
and wind electrolysis. This is the hydrogen 
generation mix used by H2Mobility Germany.

• Under this assumption the FCEVs have lower 
WTW emissions than conventional and 
electric vehicles in Germany.

• For the French Symbio vans, the WTW 
emissions are calculated using a 50:50 mix of 
hydrogen derived nuclear-powered electrolysis 
and grid electricity as per the H2ME driving 
data in 2017 and 2018.

• Since French grid electricity has very low 
carbon footprint compared to the EU average, 
fuelling the vehicle with electrolysis-derived 
hydrogen or electricity makes little difference 
to the WTW emissions, which are significantly 
lower than those of conventional vans.
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H2ME: Vehicle and HRS Case Studies
Vehicle safety and reliability

• As we’ve shown, taxis drive a lot. Inevitably, they are involved in incidents.

• FCEV taxis have the same frequency of incident as normal taxis (tyre replacements and minor 
collisions).

• The photograph shows the scale of the major impact incident shown in the graph.

• None of the incidents involved any release of hydrogen or problems with the fuel cell system.

• In practice the FCEVs are serviced ~ every 10 000 km and are very reliable (> 99% availability).
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H2ME: Vehicle and HRS Case Studies
Conclusions

• H2ME has accumulated a comprehensive body of data since 2015. This is particularly true 
since the deployment of high usage vehicles in H2ME2.

o H2ME vehicles have now covered comfortably in excess of 11.5 million km.

o Project hydrogen refuelling stations have dispensed over 72 tonnes of H2.

• H2ME has demonstrated that hydrogen vehicles and associated refuelling infrastructure 
are capable of fulfilling the daily mobility needs of the general public and commercial fleets 
in uses including passenger cars, fleet vehicles, taxis, vans and police vehicles.

• The five years of deployment of H2ME have shown that hydrogen vehicles are: 

o Reliable

o Offer zero tailpipe emissions

o Have lower WTW emissions than conventional vehicles provided renewable hydrogen is used to 
fuel them.
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