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This document provides an interim summary of
H2ME results
❑

The H2ME initiative is a flagship European project, deploying hundreds of fuel cell hydrogen cars,
vans and trucks and the associated refuelling infrastructure, across 8 countries in Europe.

❑

It will create the first truly pan-European network, and the world’s largest network of hydrogen
refuelling stations.

❑

The project is made up of two phases, H2ME (1), which started in 2015, and H2ME-2, which will
end in 2022. Over the course of these two phases, more than 1400 vehicles and 45+ hydrogen
refuelling stations will be deployed.

❑

The project is being supported by the European Union through the Fuel Cells and Hydrogen Joint
Undertaking (FCH 2 JU) but is driven by the continuous engagement of the industry.

❑

This documents provides a summary of the project status, highlights key achievements and also
suggests some of the emerging issues which need to be tackled by the fuel cell vehicle sector as it
moves towards a commercially viable mass market proposition.

❑

This is a living document that will be updated as the project progresses. It is intended to:
▪
Give first hand information to stakeholders, policy-makers etc.;
▪
Align H2ME partners on the common themes emerging from the early demonstration results;
▪
Serve as a basis for additional dissemination materials.
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1. Introduction
❑ Why is hydrogen mobility important?
▪
Perspectives for society and policy makers
▪
Perspectives for early adopters (private
customers, fleet manager and local
authorities)
▪
Perspectives for energy providers
▪
Perspectives for car OEMs
❑

Societal challenge for transport sector
▪
Transport is the only sector with rising CO2
emissions
▪
How does hydrogen fit into today’s green
mobility efforts

❑

How it works ?
▪
What is a Fuel Cell Electric Vehicle (FCEV)?
▪
What is a Hydrogen Refuelling Station
(HRS)?

❑

Commercialisation
▪
Status
▪
Technical advancements
▪
Remaining barriers

2. Project Overview
❑
Hydrogen Mobility Europe
▪
Project partners
▪
Overview H2ME (1) &
H2ME 2
▪
Overarching objectives
❑

❑

Deployment overview & targets
▪
Vehicles deployment
overview
▪
Refuelling infrastructure
deployment strategy
▪
Deployment timeline
National strategies – H2ME &
broader context
▪
Germany
▪
UK
▪
France
▪
Scandinavia
▪
Netherlands

3. Demonstration activities
❑ Deployment to date
▪
Total HRS deployed
▪
Total vehicles
deployed
▪
Countries of
deployment
❑

HRS in the project
▪
Technical
Specifications
▪
Project snapshot
▪
Performance case
study

❑

Vehicles in the project
▪
Technical
Specifications
▪
Project snapshot
▪
Performance case
study
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4. Update on deployment strategies and case studies
❑
Overview strategies
▪
Ownership models and characteristics for
refuelling stations
▪
Characteristics of vehicle deployments
❑

National, regional and local case studies
▪
Country level infrastructure network – H2Mobility
Deutschland (Germany)
▪
Regional planning - Zero Emission Valley in the
Auvergne Rhône Alpes region (France)
▪
City scale approaches

5. Project achievements and Emerging conclusions
❑ Project Achievements
▪
Update on sector and European effort
▪
Advancements on the state-of-the-art
❑ Emerging conclusions HRS
▪
Technical advancements (HRS)
▪
Commercial strategies for HRS
❑

Emerging conclusions vehicles
▪
Technical advancements vehicles
▪
Commercial strategies for vehicles

❑

Recommendations for policy makers
▪
Recommendations for hydrogen mobility initiatives
▪
Recommendations for maturing the supply chain
▪
Recommendations for policy and funding

❑

Summary conclusions
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Public Resources

❑
❑

This document provides an overarching summary of the activities undertaken in the project.
However, more detailed reports are available on the H2ME website (https://h2me.eu/reports/).
Key reports available are :
▪
▪
▪
▪

❑

Hydrogen Refuelling Stations Safety, Regulations, Codes and Standards. Lessons Learned: Interim Report
3, H2ME2 Deliverable 5.20, Cenex
Well to Wheels environmental impact assessment, H2ME (1) Deliverable 4.19, Cenex
Hydrogen fuel retailing Interim Report, H2ME (1) Deliverable 2.4, H2ME 2 Deliverable 6.7, Element
Energy
Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019), H2ME (1) Deliverable 4.12, H2ME 2
Deliverable 5.3, Cenex

The website will be updated with the most recent project reports as, and when, finalized and
accepted by the consortium.
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3. Demonstration activities
Section overview

Deployment to date

Total HRS deployed
Total vehicles deployed
Countries of deployment

HRS in Project

Technical Specifications
Project snapshot
Performance case study

Vehicles in Project

Technical Specifications
Project snapshot
Performance case study

7

Deployment to date (Q1 2020)
37 HRS and 570 vehicles have been deployed in 10 countries
▪
▪
▪
▪
▪
▪

197 Symbio ZE H2
FC RE
40 B Class F-CELL
96 Daimler GLC FCell
107 Toyota Mirai
10 Honda Clarity
120 vehicles
procured by project
partners

❑ 7 HRS operational in
Scandinavia (10)
including 3 with onsite electrolysis)

❑ 20 HRS
operational (20)
in Germany

❑ 4 HRS operational in the UK (6)
including 2 with on-site
electrolysis

❑ 5 HRS operational (12) in France
including 1 with on-site
electrolysis
H2ME HRS commissioned
Other H2ME HRS planned Illustrative
*Numbers in brackets () denote the total number of HRS planned for deployment under the H2ME initiative
**Significant HRS and Vehicle deployment is taking place outside of the H2ME initiative
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Technical Specifications of HRS in Project

This report provides an
overview of data
accumulated on HRS as
part of H2ME from
2015 to the end of
September 2019 :
❑ 34 hydrogen
refuelling stations
(HRS) supplied by
Air Liquide, ITM
Power, Linde
(including its
subsidiaries AGA
and BOC), McPhy
and NEL Hydrogen
Fueling.

Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –H2ME (1) D4.12, Cenex

9

Project Snapshot (HRS)

To date 37 HRS are in operation (with 34 providing data as of Sept. 2019)
H2ME HRS cumulative H2 dispensed

❑ 34 stations have dispensed 83
500 kg of hydrogen in 38 000
refuelling events since March
2016.
❑ Four stations have dispensed >
5 000 kg since March 2016.
These are in locations where
FCEV taxis are deployed,
demonstrating the importance
of high use vehicles in
promoting HRS business case:
▪ Orly (Paris, FR) 32 500 kg
▪ Roissy (Paris, FR) 6 400 kg
▪ Rainham (London, UK) 7
650 kg
▪ Teddington (London, UK)
8 500 kg.
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Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex

Performances case study
Early hydrogen refueling stations network
In Denmark, we can observe the Influence of the HRS
network on distance driven. The map shows the FCEV’s
refuelling behaviour :
▪ ~ 2/3rd of its hydrogen was refuelled at two Nel stations
in Copenhagen.
▪ The remaining 3rd was refuelled at 3 other stations in
the Danish HRS network.
▪ The Danish refuelling network allows the vehicle to
travel considerably beyond Copenhagen.
In Paris, placing a number of taxis in a network of multiple HRS
increases overall network utilisation.
▪ The load at the Orly HRS (amount
of hydrogen dispensed as a % of
its rated capacity of 200 kg/day)
has risen from 2% in Sept. 2017 to
~45% in Aug. 2019.
▪ Taxis in Paris refuel 24/7 which
also spreads the load throughout
the time period, resulting in a
similar overall refuelling profile to
conventional fuelling stations.
Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex
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Technical Specifications of Vehicles in Project

Renault Kangoo Z.E
Hydrogen (by Symbio)
FC-RE

This report provides an overview of data accumulated on FCEVS as part of H2ME from 2015 to the
end of September 2019 :
❑ 310 fuel cell electric vehicles (FCEVs) made by Daimler, Honda, Hyundai and Toyota.
❑ 233 fuel cell range-extended electric vehicles (FC REEVs) from Symbio
Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex
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Project Snapshot (vehicles)

To date, data was collected for close to 550 vehicles
H2ME vehicles cumulative distance driven

Locations and type of vehicles collecting data

The total distance driven by vehicles monitored from Q3 2015 to Q3 2019 was 11 930 000 km with a significant
distance increase since late 2017 due to deployments of high mileage end users including:
❑ STEP taxis in France - 3 500 000 km driven in H2ME since 2017 (further 750 000 km in ZEFER)
❑ CleverShuttle taxis in Germany - > 4 million km driven since 2018.
Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex
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Performances case study
Fuel Cell Electric Vehicles in varied duties
Daimler GLC F-CELL (Germany)

Hyundai ix35 (Denmark)

❑

Comfortably capable of fulfilling the average
German driver’s needs (annual average distance
travelled ~ 14 000 km, average daily distance ~
40 km1).

❑

❑

As a plug-in hybrid FCEV –vehicles, the GLC can
be fuelled by hydrogen, electricity or a
combination of both, which gives them flexibility
of usage. In H2ME, 98% of the fleet’s kilometrage
has been fuelled by H2.

❑

Users are not habitually plugging in the vehicle.
Possible reasons include:
▪ Suitability of HRS network available in
Germany
▪ “Inconvenience” of plugging
▪ Limited availability of home charging more

❑

Three H2ME Hyundai ix35 FCEVs are used by the
Municipality of Copenhagen for varied duties.
▪ Average daily distance travelled is 120km.
▪ The vehicle travels <100km on 50% of the
days, the maximum distance travelled in one
day was ~500km.
The Danish refuelling network allows the vehicle to
travel considerably beyond Copenhagen. The
return distance from its base to the Veljehydrogen
refuelling station is ~500km.

Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex
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1 - Motor Vehicle Use and Travel Behaviour in Germany, http://www.diw.de/documents/publikationen/73/diw_01.c.44461.de/dp602.pdf

Performances case study
Fuel Cell Electric Vehicles in high intensity duty
Toyota Mirai (comparison)

Toyota Mirai (France)
❑
❑
❑

❑

Comparison of the efficiency of Mirais in different roles :
❑ CleverShuttle drivers (Germany) are incentivised for eco
driving, resulting in lower maximum speeds and less harsh
driving.
❑ Police 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.
❑ Vehicle in Norway exhibits the typical fuel economy and
driving behaviour of a H2ME Mirai.

❑

Source: Yearly Vehicle and Infrastructure Performance Report 3 (20152019) –D4.12, Cenex

STEP/Hype FCEVs have reported a total of 4.2
million km driven since 2017.
The taxis drive an average of 3 670 km per month
(170 km per day).
The furthest driven by one of the vehicles in a
month was 6 460 km.
The mean distance between refuels for the STEP
taxi fleet is 194 km.
Taxis in Paris refuel 24/7 which, as well as
increasing overall HRS load, also spreads the load.
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Performances case study
Fuel Cell Range extender vans in varied duties
Renault Kangoo Z.E Hydrogen (by Symbio)
❑ The Renault Kangoo ZE RE H2 fleet in France,
Germany and the UK has reported a total of
1 360 000 km driven since 2015.
❑ The average daily distance travelled by the vehicles
has been 54km. The furthest distance travelled by
one vehicle is 288km.
❑ The data shows that under the demonstrated usage
patterns the Symbio is capable of fulfilling the daily
driving needs of the vast majority of van drivers.

❑ The Renault Kangoo ZE RE H2 is a fuel
cell range-extended electric vehicle (FC
REEV) –i.e. it can be fuelled by hydrogen,
electricity or a combination of both,
which offers flexibility of usage.
❑ In H2ME, around 50% of the fleet’s
kilometrage was fuelled by H2 in 2018,
but this has fallen to 36% in Q3 2019.

Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex
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Performances case study
Fuel Cell Electric Vehicles incidents
FCEVs have demonstrated they can endure major impact incidences with no release of hydrogen

❑
❑
❑
❑

As the case studies show, the FCEV 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.

Source: Yearly Vehicle and Infrastructure Performance Report 3 (2015-2019) –D4.12, Cenex
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