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HyApproval

EHA (European Hydrogen Association) is an internati  onal association
established in Brussels;

The EHA was founded in 2000 by five national hydrog  en associations;

EHA’s mission is to foster the development of hydro gen technologies and
their use in industrial, commercial and consumer ap plications;

EHA ‘s unique membership structure, 13 national ass  ociations and the
main hydrogen production and distribution companies , allows for insight in
local developments and faciltiates communication of industry needs to EU
decision makers;

EHA is actively following EU’s Research, Energy and Transport policy to
engage national member associations in quick local uptake of EU policy
actions through EU project participation, input Gre en Papers and SET Plan,
“Taskforce Hydrogen in the City”, support of Regional activities.



HyApproval

2003 the European Hydrogen and Fuel Cell Technology  Platform, HFP, was
established to develop a Research and Deployment St rategy to achieve 2050
Sustainable Hydrogen Infrastructure;

2005 HFP’s Strategic Overview document was publishe  d with a request of
260 min Euro annual funding for the coming 15 years to kick start the
market;

2006 HFP Implementation Panel developed concrete ac  tion plan for the
creation of an EU Joint Technology Initiative, JTI, under art 171 of the EU
Treaty to define and execute a target oriented prog  ramme of indusrial
research and demonstrations to suppport deployment funded by the EU
Seventh Framework Programme (FP7);

European Industry has committed to invest over 6,4 bin Euro in the next 5
years;

After Council of the EU decision end of this year o r beginning of 2008; JTI
could start mid 2008: lobbying on national level st il needed.



HRS spotting.....

Total

CEP station
Berlin,
Germany

Agip,
Collesalvetti
near Livorno,
Tuscany, Italy

Shell,
Washington DC,

www.HyApproval.org U SA

lwatani

HyApproval

Aral/BP
CEP station
Berlin,
Germany

Agip,

Zero Regio,
Frankfurt-Hochst
Germany

Ariake Tokyo,

Japan



Demand for HRS Proven HyNet - European Basic HRS Network

Source: Wegener Falkplan BV
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Phase [Il (2030):
O growth in population centres

O extension to further population
centres

Phase IV (2050) - low

Up to 40% of the population (or ~170
million) in ~1,100 cities > 50,000 inhabitants
could have access to hydrogen as a fuel by
building ~5,000 hydrogen fuelling stations
(~4,000 in cities and ~1,000 along Hyways)

Phase IV (2050) - high

Up to 55% of the population (or ~250
million) in ~3,500 cities > 20,000 inhabitants
could have access to hydrogen as a fuel by
building ~10,000 hydrogen fuelling stations
(~7,500 in cities and ~2,500 along Hyways)



Clients = Vehicles on the Road between

Now and 2020 (Example: USA)

California - ZEV requirement;

2001 — 2008: 250 FCVs (1st ZEV Floor)
2009 — 2011 2,500 FCVs (2nd ZEV Floor)
2012 - 2014: 25,000 FCVs (3 ZEV Floor)
2015-2017: 50,000 FCVs (4t ZEV Floor)

HyApproval

Applicable to all large volume
manufacturers (i.e. > 60,000 LDVs
per year): DC, Ford, GM, Honda,
Nissan, Toyota (from 2010: BMW,
from 2012+: VW)

[from 2011 on also obligatory for each other US ZEV state:
MA, NY, VT, RI, CT, NJ, ME, OR, WA, MD]

Non-compliance leads to exclusion of conven-
tional vehicles from the Californian market

In the US Energy Policy Act of 2005
[PUBLIC LAW 109-58—AUG. 8, 2005],

In SEC. 811. REPORTS, sub-sec (a), indent (4), the US have
formulated the goal to produce and deploy not less than:

(A)100,000 hydrogen-fueled vehicles in the United States by 2010

and

(B) 2,500,000 hydrogen-fueled venhicles in the United States by 2020

2006




Acceptable Investment Costs of HRS - HyWays
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—. Coal electricity generation

CO2 g/car.km HyApproval

graph: DWV e.V

|

CO, equivalent g/kWh

www.HyApproval.org

International Sympos he Development and Application of Hydrogen Energy in China, Beijing, 05 September 2006

Fuel costin /car.km



HyApproval Objectives
HyApproval

« finalise the hydrogen refuelling station (HRS) draft guideline
document started under EIHP2 (European Integrated Hydrogen Project)
and to be pursued under ISO TC197, WG 11, addressing global
recommendations to the technology providers, and representing
the initial basis for developing a Handbook for the approval of HRS:

e come up with a Handbook that assists all gas technology
companies, fuel retailers/ HRS operators and the relevant approval
authorities in laying out, installing, approving and operating HRS
for CGH, or LH, on an EU-wide level, with the potential to also
apply it to non-EU regions
[An Approval in Principle contributes to reducing uncertainties and
Improving confidence for stakeholders, investors and funding
bodies]

www.HyApproval.org



HyApproval Partnership

Air Liquide S.A. (AL)
Air Products PLC (APL)
BP plc

Chinese Academy of Sciences, Technical
Institute of Physics and Chemistry (CAS)

Commissariat a I'Energie Atomique (CEA)

Demokritos National Center for Scientific
Research (NCSRD)

Det Norske Veritas AS (DNV)
Eni S.p.A. (ET)

Engineering Advancement Association of
Japan (ENAA)

Federazione delle Associazioni Scientifiche
e Tecniche (FAST) in collaboration with H2IT

Forschungszentrum Karlsruhe GmbH (FZK)
GM/Opel

www.HyApproval.org
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Health and Safety Executive (HSE)
Hydrogenics Europe N.V.
Icelandic New Energy Ltd. (INE)

Institut National de 'Environment Industriel et des
Risques (INERIS)

Instituto Nacional de Técnica Aeroespacial (INTA)

Joint Research Centre of the European
Commission (JRC)

The Linde Group
National Renewable Energy Laboratory (NREL)
Norsk Hydro ASA (Hydro)

Netherlands Organisation for Applied Scientific
Research (TNO)

Shell Hydrogen B.V.
Total France
Ludwig-Bolkow-Systemtechnik GmbH (LBST)
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Major Activities

e MO-3:

e M3-4:

e M5-8:
e M8-9:

e M9O-12:
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Review and evaluation
- Establishing safety matrix

Agreement on HRS concepts, safety
documentation, modelling tools & techniques,
target audience

Study phase

Agreement on HRS technical and on safety
documentation, approval of EIHP2 draft, complete &
agree matrix table of accident simulations &
scenarios, risk assessment studies

Preparation of 1st Handbook draft and
carry out risk assessments & accident simulations



Major Activities (2)

e M12-15:

e M15-21:

e M21-23:

 M23-24:
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Dissemination models for different countries
and several dissemination packages completed.

Deployment in several Member States (MS) and
support of WP3 “Infrastructure & Deployment”

Revision and adjustment phase for technical
documentation, Handbook, EIHP2 draft, safety
studies and sense check with MS and organisation
of seminars in partner and non participating MS.

A database of contacted agencies and officials on
European and local level will be established.

Final partner agreement on Handbook



Main Safety Related Tasks HyApproval

Safety-related tasks regarding HRS
review and evaluate safety, codes & standards from existing
projects
establish safety matrix (RCS, safety studies, risk assessment
criteria, etc.)
establish best practices for safety

develop realistic accident scenarios and their likelihood/ max.
credible total H, leaks and leak rates

agree on required modelling tools/ techniques for risk assessment
and simulations

finalisation of HRS draft guideline started by EIHP2 ( WG11, ISO
TC 197)

prepare safety documentation for Handbook

www.HyApproval.org



Main Safety Related Tasks (2) HyApproval

Safety-related tasks regarding vehicle/HRS-interfac e

general data interface description for LH, and CGH,, according
to SAE J2601 draft, standard receptacle

data exchange between vehicle and HRS (one standard data

protocol)

refueling process, time, frequency, procedures, pressure
levels, etc.

definition of a safe refueling area and process, e.g. additional
grounding

definition of best practices, usage of FMEA (Failure Mode &
Effect Analysis)

Only a technical report so far, not yet recommended practice

www.HyApproval.org



Main Safety Related Tasks (3)

Pre-normative research task

Prioritisation and detailing for scenarios/ simulations of HRS
component failures:
» CGH, hose break/ nozzle/ dispenser failure at 35MPa and 70MPa
» LH, dispenser failure

» CGH, discharge hose break from tanker at 25 MPa and LH,
discharge hose break from tanker

 at dedicated/ multi-fuel HRS
» of 300kg/ 1,500kg/ 3,500kg onsite storage volume

HyApproval

investigated in CFD (Computational Fluid Dynamics) simulations, if
possible, in 2 independent release and dispersion calculations
and 2 independent combustion calculations

www.HyApproval.org



Industry View [1] HyApproval

How to implement industry
standards into public stations ?

Current requirement in industry:

NOMEX, safety glasses, etc.

Toyota picture:
We can not expect customers to fuel their
car with full PPE (personal protection equipment)

www.HyApproval.org



Industry View [2] HyApproval

How to integrate hydrogen fueller in public stations ?

Safety distances,
how/ where to store
hydrogen (liquid/
gaseous)

Shell picture of Benning
Road station in Washington:

Hydrogen fueller integrated
with 'well known fuels' like
diesel and gasoline

www.HyApproval.org



Industry View [2a]

HyApproval
Source: Example of multi-fuel
Mullard, Schnell, Integration at TOTAL'’s
EHEC2005 Berlin CEP station
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International Symposium on the Development and Application of Hydrogen Energy in China, Beijing, 05 September 2006



Industry View [3] HyApproval

Introduction as 'joint effort' based on ‘joint experience'

HyApproval handbook is an agreement between stakeholders like:
* industry
« safety institutes

e retailers

www.HyApproval.org



Cooperation with European Projects HyApproval

HyApproval is closely interlinked to the following projects:
» HySafe
» HyFleet:CUTE and ECTOS
» ZERO REGIO
» CEP

» open to further cooperation with
similar upcoming EU projects

www.HyApproval.org



Main Dissemination Objectives HyApproval

Next steps for taking forward the technical
achievements of the project

» HyApproval is the first EU project that aims at creating a universal
handbook that collects the technical and regulatory requirements
based on the expertise of all major companies and research
Institutes involved in the installation of the first HRS in Europe and
abroad

» HyApproval therefore offers a unique first opportunity to
disseminate its results to local authorities and inform them about
the wealth of knowledge and experience already existing in
Europe and the rest of the world on the use of hydrogen in
transport applications and the requirements of installing the
necessary elements of a hydrogen infrastructure

www.HyApproval.org



Useful HyApproval References HyApproval

HyApprovaI [10/2005 - 09/2007] - www.hyapproval.org
HySafe [03/2004 - 02/2009] - www.hysafe.net
HarmonHy [05/2005 - 04/2006] - www.harmonhy.com

European Integrated Hydrogen Project
[1998-2000, 2001-2004] - www.eihp.org

EU projects on H2/FC -

http://europa.eu.int/comm/research/energy/pdf/h2fue Il cell en.pdf

—
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Page 23
International Symposium on the Development and Application of Hydrogen Energy in China, Beijing, 05 September 2006



Acknowledgement HyApproval

This project is financed by the HyApproval partners and by funds from
the European Commission under FP6 Priority [1.6] contract number
SES6 - 019813.

We would like to thank the EC that the European Hydrogen and Fuel
Cell Platform provides the appropriate framework for the discussion
process, and the HyApproval partners for their continuous support.

www.HyApproval.org



Acknowledgement HyApproval

HyApproval info:

Project website: www.hyapproval.org

Project coordinator, Reinhold Wurster
coordiantor@hyapporval.org

Project dissemination coordinator, Marieke Reijalt,
marieke@h2it.org

www.HyApproval.org

Page 25




