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WPA4Creatinglmpact EMPIR H -~
Hgdrégen

Create impact for all relevant stakeholders from industry, manufacturgrs,
standardisation committees and the scientific community

ISO/TC 197 Hydrogen technologies

ISO/FDIS 14687  Hydrogen fuel qualityProduct specification

ISO 16111 Transportable gas storage devicddydrogen absorbed in
reversible metal hydride

ISO/FDIS 1988  Gaseous hydrogenFuelling stations Part 8: Fuel quality control

CEN/TC 268/WG5 Specific hydrogen technologies applications
CEN/CLC JTC 6 Hydrogen in energy systems

CEN/CLC SFENMNbector Forum Energy ManagemeéntWG Hydrogen last plenary
YSSUAY3I X @SAaU0SNRI &

ISO/TC 1971SO/TC 158 JWG 7

ISO/FDIS 21087  Gas analysisAnalytical methods for hydrogen fueProton
exchange membrane (PEM) fuel cell applications for road

Suteh vehicles
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Task4.1: Knowledgetransfer EMPIR H -5

dcdz:ryheE opea cn orizon 2020
ndnmm og'n p\a g States

Hgdrégen

A4.1.1 Stakeholder Advisory Board established VSL, albartners

Project homepage established with a public and
restricted sections

A4.1.3 Conferences VSL, albartners
LNE, all partners

A4.1.2 LNE, alpartners

A4.1.4 Peerreviewed publications

A4.1.5 Publications for a more general, nempert public Wil Ell[pRliEr

A4.1.6 International workshop VSL, alpartners
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Task4.2: Training EMPIR H -
Task4.3: Uptakeand exploitation e L,

HLJrJrOgen

A4.2.1 Training session during the workshop (A4.1.6) LNE, alpartners

A4.2.2 Stakeholder workshop VSL, alpartners

Exploitation plan:
Feed the standardization processes of revision of
standards ISO 14687 and 16111
Report at ISO level

A4.3.1 LNE, alpartners

A4.3.2 Intellectual property right LNE, all partners

Continuous flow of information on progress and rest LNE, all partners

Ad4.3.3 will be disseminated tgtandardisationfCs

Dutch
Metrology
Institute
15NRMO03 project i Final & SAB meeting, 21 May 2019, VSL, Delft



6T-Aey

6T-udy

6T-UoIeN

6T-Arenigay

6T-Arenuer

WHERE

gT-laquiaoeq

3tive

3T-I9CWBAON

¥
3 =

8T-1800100

EMPIR H 5
Hydrdgen

The EMPIR int

BT-loquwaidas

8T-1snbny

8T-AInC

gT-aunt

8T-Rey

8T-udy

8T-Ydrew

gT-Areniga4

gT-Arenuer

Task 4.2

/T-1aquiadag

) T-1I9qWIBAON

LT-1800100

V T-19qwardas

LT-1snbny

LT-Anc

,T-=aung

LT-Rey

LT-udy

LT-Yoren

Q
®©
Q.
I
<)
fes
©
o
N
ol
=
o
=
=
=
©
al

9 100 11 12 13 14 15 16 17| 18 19 20 21f 22 23] 24 25 26 27] 28 29 30 31 321 33 34 35 36

,T-Areniga4

8

/T-Arenuer

9T-laquiadaq

9T-I8QWIBAON

9T-1800100

DT-loquiardas

9T-1snbny

9T-AIne

oT-aung

1]
Task 4.1
Task 4.3

SN

Months
A4.1.1
A4.1.2
A4.1.3
A4.1.4
A4.1.5
A4.1.6
A4.2.1
A4.2.2
A4.3.1
A4.3.2

Dutch

Metrology

Institute _ _
15NRMO3 project i Final & SAB meeting, 21 May 2019, VSL, Delft


http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwifrcuDqoTNAhXIORQKHSlbBVgQjRwIBw&url=http://artpetty.com/2013/03/24/art-of-managing-beware-false-precision-in-planning/&bvm=bv.123325700,d.ZGg&psig=AFQjCNHz7ZpKoa0sbAfg-sn4QdVrthvSyQ&ust=1464784568864311

A4.1.1 SAB (VSL, all partners) EMPIR H -~
Hgdrégen

Attend project meetings, access projgatogresseports (in arestrictedpart of the
project webpage)

Giveadviceand stimulate/ catalysedissemination

SAB wadormed within three months after the start of the project.
Shouldconsistof atleastfive activememberswith different backgroundsind
nationalitiesA upto 16 peoplein the SAB

SABgatheronceayear
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A4.1.1 SAB (VSL, all partners) EMPIR E -~
HLJcIrOgen

Date Host
st 7 November 2016 LNE, Paris / web conference
2nd 30 November 2017 LNE, Paris / web conference

Joint with the International

S 7 ¢ 8 November 2018 workshop at Air Liquide R&D Centfe
Campus Innovation Paris

VSL (Delft) joint with the final
meeting of the project

4th 215t May 2019
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A4.1.2 Project homepage (LNE, all partners) EMPIR Bl ~

The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and innovation programme and the EMPIR Participating States

Hydrdgen

http://projects.lne.eu/jHhydrogen/

P I'Oj eCt we b Slte |S u pd ated | “ly= The project Workpackages Partners  Tools / publications ~ Member Space — Contact

Public section HLJdrégc-'n

Description of the project Hydrogen, as an energy source,

i is a clean and storable solution
ContaCt detal IS that could meet the worldwide

News/upcoming/past events energy demands.
Presentations at conference
Links to articles published

Place forinterestedlpantiesiifi Fiiriaie kbt i ian oo EMPIR

. programme encourage the decarbonisation of the transport sector in
reg |Ster order to reduce the green-house gases effect.

The overall objective of the Hydrogen project is to address the standardisation needs in the _

hydrogen-energy sector that meet the requirements of the European Directive on the
deployment of Alternative Fuels Infrastructure 2014/94/EU in order to bring forward the Press-release: Impact of hydrogen

- EURAMET}
-J

2n Union's Horizon 2020
MPIR Parlicipating Stales

Restrl Cted Sectl O n standardization in R&D related to metrology. 919 \ impurities on fuel cells

- FO r p rOJ eCt partn ers at contributing to the elaboration of two new ¥g§§t
- C O m m u n | Cat| O n Wlth | n p rOJ e Ct E’g\;;szic-)r;’foot;/tvheejgnt;%é%iiﬁxs( ¢ 46el ce/./ applications for road vehicles and 1SO

The project aims at supplementing the revision of two ISO standards thagar: nthyt:
generic to enable a sustainable implementation in the fast eme i‘g\s r rogen fuel and Workshop at Air Liquide R&D Centre:
é November 7 & 8, 2018

lydrogen fuel — Product specification —

le gas storage devices — Hydrogen absorbed in reversible Hydrogen quality: publication in

he business plans of ISO/TC 197 Hydrogen technologies and International Journal of Hydrogen
B ! s - Energy, April 2018

16111:2008 Deye ag

metal hydri tated in t
CEN/TC Cryogenic vessels and specific hydrogen technologies applications.

The two new standards currently in elaboration within the ISO/TC 197 standardization activities

are 1SO 21087 Hydrogen fuel — Analytical methods — Proton exchange membrane (PEM) fuel cell Upcoming events
applications for road vehicles and I1SO 19880-8 Gaseous hydrogen — Fueling stations — Part 8:
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A4.1.3 ConferencesDissemination(VSLall partners) E EMPlR ] ‘”"‘"J

HLJclrégen

CONFERENCES

-8
23 presentations/ posters /|

|

2017

HysPac @ © | H2 @ PITTCON WHTC g

TECHNICAL CONFERENCE

1 WHEC #

2018

< asure
3 T " (2 7 o i
3 s
uia 1o 10
18 inTernaTIONAL| uid f : )
METROLOGY] TIDROGENG ¥ PILAS DE COMBUSTIBLE international
CONGRESS symposium

iber

conappice

l‘:a&g.ﬁ XNy o
- © EFL SR
ufa' .-;1,131
A 2 upcoming conferences in 2019 (CIM 2019, GAS2019)
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A4.1.4 Peereviewed publications(LNEall partners) | EMPlR “ ‘”“‘"J

HLJcIrOgen

4 ~ ~ ~ N

VYSE M GHdnY daLy (KS O2dz2NBS -RE K KSES RINRX

A T.Bacquart A.Murugan M. Carré B.Gozlan F.Auprétre, F. Haloua, T.Aarhaug Probability
of occurrence of ISO 146&7contaminants in hydrogen: principles and examples from steam
methane reforming and electrolysis (water artdor-alkali) production proresses modkit. J.
of Hydrogen Energy, Vol. 43 (2018) pp. 1187383,

es®
https://doi.org/10.1016/j.ijhydene.2018.03.084 oPe“ acc

Influence of trace amounts of NHACland C4CI4F6 impurities in hydrogen stream on PEM
fuel cell performance over a long term testProfatilovg F.FoudaOnana T.Bacquart A.
Rojq F. Haloua, fA. Jacques

31 May 2019

Hydrogen fuel quality from two main production processes: steam methane reforming with
pressure swing adsorption and proton exchange membrane water electrdlyBegquart A.
Murugan S. Bartlett, N. Moore, A. MorriB, Gozlan M. Carré, G. DReals G. Doucet, F.
Laridant E. Gernot, FAuprétre A.Rojq K. Arrhenius, A. FischerPersijn F. Haloua
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A4.1.50ther publications(LNEall partners) EM PlR“”J

HLJcIrOgen

Yy SE iitle@std dtielpuldicationsfor a moregeneral nonexpert publié

!

Proceedings ISFFM Development and validation of traceable O. Biiker, BDelobelle O.Gillia R.
methods for the measurement of hydrogen Pérez, F. Haloua
absorbed in metal hydride tanks

Proceedingsberconappice  Presentacion del proyecto de metrologia: R. Perez, F. HalouaSimon V. Gil

15NRMO3Hydrogen
ProceedingSpanish Desarrollo de la Infraestructura Metrolégica A. Rojo, D. del Campo, T. Fernande:
Congres®f metrology para Aplicaciones Sostenibles de Hidrégenc Segovia

Proceedings CIM 2017 and Metrology for hydrogen energy applications: F. Haloua, Bacquart K. Arrhenius, B
special issue in a peer project to address normative requirements Delobelle H. Ent

[eviewediiottie Measurement, Science and Technology, vol. 29 (2018) pp. 034001 i&pp)/doi.org/10.1088/13616501/aa99ac

Special issue in IJHE Hydrogen sampling procedure for transport T.Bacquart N. Moore, A. Morris, N.
following WHEC 2018 (hydrogenrefuellingstation and production  Hart, T.AAarhaug O. Kjos, F.
process), Impact of the sampling on the final Aupretre, T. Colas, F. Haloua, B.
amount fraction of water, oxygen and nitroge Gozlan A.Murugan
in hydrogen
vieLIvivyy
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A4.1.50ther publications(LNEall partners) EMPlR - E"“‘"J

Hgdrégen

| VY SE tle@std dtinelYpuldicationsfor a moregenera) nonrexpert publié
- Popularsciencemagazines
- Branchrelatedjournals
- Newspapers
UpdatingWikipedia pageon hydrogen purity
https://en.wikipedia.org/wiki/Hydrogen_purityy Stefan

o I

A News onHydrogen platforr(in Dutch, upcoming) dittps://opwegmetwaterstof.nl/
A Stefan

A Publication issue of an article from NMEeeting European regulations for hydrogen quality
ThomasBacquart 4 june 2018, https://www.gasworld.com/meetingeuropeanregulations
for-hydrogenquality/2014778.articleA Thomas

A« QFr SYANI RSa LIAfSa £ O2Y0dzaliAo0f S LEhauwwed LI
directeur commercial at AP2E and E. Smith, commercial hors France chez AP2E, MESURES
901, janvier 201&qttp://www.mesures.com/archives/dossiers/item/148#2avenirdes
piles%C3%A@ombustiblepassepar-l-analysede-la-qualit%C3%A8e-I-hydrog%C3%A8ne
A APZ2E, oneollaborator

sAL«vdzSE  AYLI Od RS& LRt dzt ywihfresiteteask GnfCEMebEReT S Y S
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A4.1.6 International Workshop EMPIR L] -,
&
A4.2.1 Trainingessions HL_]CII'éC_]E’I‘\

l VY SE ™ ODisdemMationdfih® profectdesults to a larger audiencehe duration of the
workshop will beone to two full daysand will include presentations and poster sessidtersonal
invitations (around 20will go to representatives from the hydrogen production, sampling, analysis fielc
including the manufacturing industry and standardisation bodies, and researchers in metrology in this
area. This workshop will be broadly advertised in advance through the existing networks of the conso

partners.
Proceedings and presentations that result from this workshop will be made available on the project w

airids oé

| VYSE M OHPAY nPHOMY d5dzNAYy3I GKS AYGSNYFGA2Y L
organise draining session, based on the results of WP1, WP2, and W& aim is to train the
participants orunderstanding the real risks of contaminants found in hydrogen samplasluding their
effects on fuel cell systemsand onoptimised analytical protocols to implement ISO46872. The
targeted attendees will be the stakeholder group and industrial partrigesween 20 and 30 delegatas
targeted. The training material will focus on hydrogen purity methods and the relevant ISO standards
1ISO146872 and ISA6111).

lff ONXAYAY3I R20dzySyida oAttt 0S LRAUSR 2yt AyS
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A4.1.6 International Workshop
&
A4.2.1 Trainingsessions

7 & 8November2018
at
Air Liquide R&D Centre Campus Innovation Paris
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