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

 
ISO/TC 197 Hydrogen technologies 
 ISO/FDIS 14687 Hydrogen fuel quality- Product specification  
 ISO 16111   Transportable gas storage devices - Hydrogen absorbed in 
   reversible metal hydride   
 ISO/FDIS 19880-8  Gaseous hydrogen - Fuelling stations - Part 8: Fuel quality control 

  
CEN/TC 268/WG5 Specific hydrogen technologies applications 
 

CEN/CLC JTC 6 Hydrogen in energy systems  
 

CEN/CLC SFEM – Sector Forum Energy Management  WG Hydrogen last plenary 
meeting … yesterday 
 

ISO/TC 197 - ISO/TC 158 JWG 7  
 ISO/FDIS 21087  Gas analysis - Analytical methods for hydrogen fuel - Proton 
   exchange membrane (PEM) fuel cell applications for road 
   vehicles 

WP4 Creating Impact 
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Activity 
number 

Description Partners 

A4.1.1 Stakeholder Advisory Board established VSL, all partners 

A4.1.2 
Project homepage established with a  public and  
restricted sections 

LNE, all partners 

A4.1.3 Conferences VSL, all partners  

A4.1.4 Peer-reviewed publications 
LNE, all partners 
  

A4.1.5 Publications for a more general, non-expert public 
VSL, all partners 
  

A4.1.6 International workshop VSL, all partners 

Task 4.1: Knowledge transfer 
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Activity 
number 

Description Partners 

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

A4.2.2 Stakeholder workshop VSL, all partners 

A4.3.1 

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

LNE, all partners  

A4.3.2 Intellectual property right 
LNE, all partners 
  

A4.3.3 
Continuous flow of information on progress and results 
will be disseminated to standardisation TCs 

LNE, all partners 
  

Task 4.2: Training  
Task 4.3: Uptake and exploitation  
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Attend project meetings, access project progress reports (in a restricted part of the 
project webpage) 
 
Give advice and stimulate/catalyse dissemination 
 
SAB was formed within three months after the start of the project. 
Should consist of at least five active members with different backgrounds and 
nationalities  up to 16 people in the SAB  
SAB gather once a year 
 

A4.1.1 SAB (VSL, all partners) 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjUuc6HpITNAhVqJMAKHd-3Ci0QjRwIBw&url=https://programsuccess.wordpress.com/2011/09/22/stakeholder-analysis/&bvm=bv.123325700,d.ZGg&psig=AFQjCNHNuT3UHuz0bu490tI_LnG-gadCQw&ust=1464782988932055
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Date Host 

1st  7 November 2016 LNE, Paris / web conference 

2nd  30 November 2017 LNE, Paris / web conference 

3rd  7 – 8 November 2018 
Joint with the International 

workshop at Air Liquide R&D Centre 
Campus Innovation Paris 

4th  21st May 2019 
VSL (Delft) joint with the final 

meeting of the project 

A4.1.1 SAB (VSL, all partners) 
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A4.1.2 Project homepage (LNE, all partners) 

Project website is updated!  
 
Public section 
-  Description of the project 
- Contact details 
- News/upcoming/past events 
- Presentations at conferences  
- Links to articles published 
-  Place for interested parties to 

register 
 
Restricted section 
- For project partners 
- Communication within project 

http://projects.lne.eu/jrp-hydrogen/ 
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CONFERENCES 

 

23 presentations/ posters 

 

 

 

 

 

 

 

 

 

 

 

 

 2 upcoming conferences in 2019 (CIM 2019, GAS2019) 

A4.1.3 Conferences / Dissemination (VSL, all partners) 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjF-p_SpYTNAhXQERQKHSsvBj0QjRwIBw&url=https://www.vitae.ac.uk/researchers-professional-development/engagement-influence-and-impact/communication-and-dissemination&bvm=bv.123325700,d.ZGg&psig=AFQjCNGcm-8p1874hRERSkGHOIYVx6mxsQ&ust=1464783410814242
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A4.1.4 Peer-reviewed publications (LNE, all partners) 

Annex 1 v2.0: “In the course of the project, at least 3 open access peer-reviewed publications” 

• T. Bacquart, A. Murugan, M. Carré, B. Gozlan, F. Auprêtre, F. Haloua, T.A. Aarhaug - Probability 
of occurrence of ISO 14687-2 contaminants in hydrogen: principles and examples from steam 
methane reforming and electrolysis (water and chlor-alkali) production processes model, Int. J. 
of Hydrogen Energy, Vol. 43 (2018) pp. 11872-11883, 
https://doi.org/10.1016/j.ijhydene.2018.03.084 

 
 
 

• Influence of trace amounts of NH3, HCl and C4Cl4F6 impurities in hydrogen stream on PEM 
fuel cell performance over a long term test, I. Profatilova, F. Fouda-Onana, T. Bacquart,  A. 
Rojo, F. Haloua, P.-A. Jacques 
 
 

 
• Hydrogen fuel quality from two main production processes: steam methane reforming with 

pressure swing adsorption  and proton exchange membrane water electrolysis, T. Bacquart, A. 
Murugan, S. Bartlett, N. Moore, A. Morris, B. Gozlan, M. Carré, G. De Reals, G. Doucet, F. 
Laridant, E. Gernot, F. Auprêtre, A. Rojo, K. Arrhenius, A. Fischer, S. Persijn, F. Haloua 
 

31 May 2019 



A4.1.5 Other publications (LNE, all partners) 

Annex 1 v2.0: “At least 4 other publications for a more general, non-expert public”  

Where  Title Authors 

Proceedings ISFFM  
 

Development and validation of traceable 
methods for the measurement of hydrogen 
absorbed in metal hydride tanks 
 

O. Büker, B. Delobelle, O. Gillia, R. 
Pérez, F. Haloua 
 

Proceedings Iberconappice 
 

Presentación del proyecto de metrología: 
15NRM03 Hydrogen 
 

R. Perez, F. Haloua, J. Simon, V. Gil 
 

Proceedings Spanish 
Congress of metrology 

Desarrollo de la Infraestructura Metrológica 
para Aplicaciones Sostenibles de Hidrógeno 
 

A. Rojo, D. del Campo, T. Fernandez, JJ 
Segovia 

Proceedings CIM 2017 and 
special issue in a peer-
reviewed journal 
 

Metrology for hydrogen energy applications: a 
project to address normative requirements 
 

F. Haloua, T. Bacquart, K. Arrhenius, B. 
Delobelle, H. Ent  

Special issue in IJHE 
following WHEC 2018 
 

Hydrogen sampling procedure for transport 
(hydrogen refuelling station and production 
process) – Impact of the sampling on the final 
amount fraction of water, oxygen and nitrogen 
in hydrogen 

T. Bacquart, N. Moore, A. Morris, N. 
Hart, T.A. Aarhaug, O. Kjos, F. 
Aupretre, T. Colas, F. Haloua, B. 
Gozlan, A. Murugan 

Measurement, Science and Technology, vol. 29 (2018) pp. 034001 (6pp), https://doi.org/10.1088/1361-6501/aa99ac  

15NRM03 project – Final & SAB meeting, 21 May 2019, VSL, Delft 



• Updating Wikipedia page on hydrogen purity 
• https://en.wikipedia.org/wiki/Hydrogen_purity  Stefan 

 
• News on Hydrogen platform (in Dutch, upcoming) at https://opwegmetwaterstof.nl/ 
Stefan 
 

• Publication issue of an article from NPL Meeting European regulations for hydrogen quality, 
Thomas Bacquart, 4 june 2018, https://www.gasworld.com/meeting-european-regulations-
for-hydrogen-quality/2014778.article   Thomas 
 

• « L’avenir des piles à combustible passe par l’analyse de la qualité de l’hydrogène, D. Chauvel, 
directeur commercial at AP2E and E. Smith, commercial hors France chez AP2E, MESURES 
901, janvier 2018, http://www.mesures.com/archives/dossiers/item/14872-l-avenir-des-
piles-%C3%A0-combustible-passe-par-l-analyse-de-la-qualit%C3%A9-de-l-hydrog%C3%A8ne 
 AP2E, one collaborator 
 

• « Quel impact des polluants de l’hydrogène sur les PAC ? » A press-release on CEA website  
        Irina 

 

A4.1.5 Other publications (LNE, all partners) 
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Annex 1 v2.0: “At least 4 other publications for a more general, non-expert public”  
 - Popular science magazines  
 - Branch-related journals  
 - Newspapers 
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A4.1.6 International Workshop  
&  

A4.2.1 Training sessions 

Annex 1 v2.0: 4.1.6: “Dissemination of the project results to a larger audience. The duration of the 
workshop will be one to two full days and will include presentations and poster sessions. Personal 
invitations (around 20) will go to representatives from the hydrogen production, sampling, analysis fields, 
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 consortium 
partners.  
Proceedings and presentations that result from this workshop will be made available on the project web 
site.”  
 
Annex 1 v2.0: 4.2.1: “During the international workshop (A4.1.6) LNE together with all partners will 
organise a training session, based on the results of WP1, WP2, and WP3. The aim is to train the 
participants on understanding the real risks of contaminants found in hydrogen samples, including their 
effects on fuel cell systems, and on optimised analytical protocols to implement ISO 14687-2. The 
targeted attendees will be the stakeholder group and industrial partners. Between 20 and 30 delegates is 
targeted. The training material will focus on hydrogen purity methods and the relevant ISO standards (e.g. 
ISO 14687-2 and ISO 16111).  
All training documents will be posted online on the project webpage.” 



A4.1.6 International Workshop  
&  

A4.2.1 Training sessions 
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7 & 8 November 2018 
at 

Air Liquide R&D Centre Campus Innovation Paris  



A4.1.6 International Workshop  
&  

A4.2.1 Training sessions 
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A4.1.6 International Workshop  
&  

A4.2.1 Training sessions 
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Success Story!  

Thanks to all for the large advertising done 

• Around 100 people attending the 
International Workshop! 

• BtoB discussions 

• 3 Training courses (most popular!) 

• Visit of Air Liquide facilities (laboratories and 
HRS – Bus and vehicles) 

• Talks of external speakers (Toyota, SINTEF, 
Chair CEN/TC 268, AFNOR) 
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A4.3.1 Uptake and exploitation (LNE, all partners) 
A4.3.3 Dissemination to standardisation committees  

An exploitation plan was elaborated at project start (reviewed/updated during each project meeting)  
 
Focus points: 
 
- To give strategic advice at technical board meetings of ISO TCs 
- To support/assist the standardisation process to revise standards ISO 14687-2 and ISO 16111 
- To report twice at ISO-level (Mid-term & end of the project) 
 
 

- LNE, NPL, VSL, MAHYTEC participated to national mirror committee of ISO TC 197 (AFNOR, BSI, NEN)   
and to CEN/CENELEC SFEM WG Hydrogen 

- Air Liquide, AREVAH2GEN, CEA, NPL, MAHYTEC are involved in the working groups of ISO TC 197 

- AP2E company, collaborator of the 15NRM03 project, used one project output (bibliography 
document 2.1.1) for a commercial use by sending it to prospective customers in order to align their 
technique (identified in the document) as the most relevant 

 

23 Contributions to standardization meetings 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjYi8z7poTNAhVGOxQKHblXBXIQjRwIBw&url=http://www.probio-project.eu/project.html&bvm=bv.123325700,d.ZGg&psig=AFQjCNEv-36491W8lSlR_6E7_vu6qgbTCw&ust=1464783773613739
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Follow-on Collaborations 

Type of 
collaboration 

Project partners involved in 
the collaboration 

Others involved in 
the collaboration 

Date of 
collaboration 

Funding 
source 

Additional 
comments 

Sharing of 
technical 
facilities 

NPL, Air Liquide, AH2GEN Site A 
2017 
2017 
2017 

Other 
European 
sources 

Hydrogen 
production sites 

NPL, CEM Site B 

NPL, CEM Site C  

NPL Site D 2018 

LNE Site E  2019 

To obtain the 21 hydrogen samples around Europe 

Target reached and exceeded ! 
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And after ? 

Year Calls Additional calls 

2014 Industry Research Potential, SIP 

2015 Health, SI Broader Scope Pre-normative, Research Potential, SIP 

2016 Environment, Energy Pre-normative, Research Potential, SIP 

2017 Fundamental, Industry Pre-normative, Research Potential, SIP 

2018 Health, SI Broader Scope Pre-normative, Research Potential, SIP, Networks 

2019 Environment, Energy Pre-normative, Research Potential, SIP, Networks 

2020 Fundamental, Industry Pre-normative, Research Potential, SIP, Networks 

Targeted Programmes of EMPIR 
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Metrology proposals to EMPIR 2019 Call Energy 

Selected 
Research 

Topic  
Titre Partners 

g01 Metrology for decarbonising the gas grid 
NPL, CEM, VSL, RISE, 
LNE, LNE-LADG, … 

g05 Metrology for hydrogen vehicles 2 
NPL, CEM, RISE, LNE-
LADG, VSL, … 

g07 Metrology for hydrogen advanced storage solutions 
LNE, CEM, NPL, VSL, 
RISE, LNE-LADG, PTB, 
BAM, CMI, VTT, … 



15NRM03 project – Final & SAB meeting, 21 May 2019, VSL, Delft 

Thank you all for the success of the project and to have made it possible ! 


