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JU Activities on Safety, PNR/ RCS - Overview

Safety, Pre-Normative
Research and Regulations,
Codes and Standards

Education and public
Awareness

"EHSP

Outreach %

About Us °3 Hydrogen Safety ©1 External Tools 3 Events
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Codes and Standards

EU Policies and Legislation

«  hydrogen landscape at a glance
RCS Strategy Coordination Task Force R
Scope of activities

Explore the main features of key EU policies
and legislation (regulations and directives)
which impact the deployment of hydrogen

-

Explore European codes and standards
relevant to the deployment of hydrogen
technologies and infrastructures.

Partnership

Task Force to define, coordinate and monitor the JU strategy related to RCS
+ Needs of RCS development > Pri {focus on PNR)
+ Batch of measures to strengthen

Focus: PNR activities (research activities and desk research activities) to support RCS dev.

1 Follow up of RCS development : continuous global watch function in
‘Gooperation wih siandardization and reguiatory bodies (SDOs, EC. UN, IPHE. etc)

2- Assessment of RCS dev. ieeds of strategic importance in Europs o fosier
seguiatory #ictionless EU-wide ycrogen marke! - > lay down the RCSrelated s
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“Addressing key safety aspects to support a frictionless roll out”
“Supporting and facilitating adequate/ enabling frameworks for market uptake”

Hydrogen sensors CFD for safety analysis Safety in confined spaces

Guidelinesito Development of [®Hyindoor

particular app. spaces

protocol

select /use the H2Sense b . CT IR IR Safe use of H, in
est practices g USANA . .
: . semi/confined HySEA
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Pre-normative Legal and administrative Guarantees of origin
Research processes framework

Providing truthful
Addressing knowledge gaps Identifying barriers and / information about

to support RCS development sharing best practices the origin of
across Europe HyLAW hydrogen
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“Supporting and facilitating adequate/ enabling frameworks for market uptake”

< Pre-normative research (PNR) activities:

P"eR'"Ormart\ive An essential step advancing Regulations, Codes, and Standards
esearc

Addressing knowledge gaps Adapted from the PLESLHY project
to support RCS development

Pre- normative
Research

. Standards
Regulations

New knowledge
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Clean Hydrogen
Partnership

H, refuelling
stations

e H, Releases

G. ABOUT THE PROJECT  WORK PACKAGES  THE CONSU & PUBLICATIONS

N H v" R A CONTACT

MultHyFuel

M BT Sl A w e S
NHyRA aims to deliver reliable measurement and quantification

=~ 7 % methods, new data and rigorous calculation-based models in order to
e determine H2 releases from the H2 value chain and assess. its

potential climate impact

Agrecment No 101137770,

EUROPEAN PARTNERSHIP

Clean Hydrogen Partnership
JU Activities on Safety, PNR/ RCS - Projects

PROJECTS | OPTHYCS

\OPTHYCS

Dptic fibre-based hydrogen leak control systems

Sensors

N

OPTHYCS

HyQuality Europe -
Hydrogen Quality
assurance in Europe

The project related to hydrogen mobility aims at outstanding achievements on
hydrogen quality assurance in Europe in order to increase the reliability of
hydrogen refueling stations (HRS), and the confidence of investors, operators and
consumers. HyQuality Europe project consortium, that gathers 12 partners, is
composed of qualified researcher from academia and industries from 6 European
countries. The main objectives of the project can be summarized as follows:

« To collect representative data of European HRS hydrogen quality, collecting
300 spot samples of both light-duty (700 bar, <60 g/s flow rate) and heavy-
duty samples (350 bar, >60 g/s flow rate) from at least 100 HRS in European

ABOUT THE PROJECT  MAIN GOALS  PARTICIPANTS  NEWS & PUBLICATIONS  CONTACT

Af?l'mnuvv'i

EN DERICATED METHODOLOGIES TOTEST
IMEASURING DEVICES INSTALLED IN THE
AND DISTRIBUTION GRIDS FOR FUTURE

PORT OF HYDROGEN.

The Safe Hy g and for
European gas network Resilience (SHIMMER) project aims to
enable a higher integration and safer hydrogen injection
management in multi-gas , by
of hydrogen projects, their risks, and opportunities.
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Covering the entire H: chain and targeting standards at European and International level

2 H, |
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Partnership - juy Activities on Safety, PNR/ RCS — EHSP
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. o
o E H S p Thoma.s Jordan Elena Vyazmina Georg Wilfried Mair Marta Marofio Ulrich Schmidtchen
| a— About Us ©3 Hydrogen Safety °3 External Tools ©3 Outreach °3 Events ACCESS =i T"%

Viadimir Molkov Ernst-Arndt Reinecke Etienne Studer Pratap Sathiah Stuart Hawksworth
- &
Taskforces & Objectives ) o
. Jan Strybol Daniele Melideo Jennifer X Wen Zdzislaw Salamonowicz
Operative Structure. Task Forces. TF1 Leader TF3 Leader

The EHSP assists the Clean Hydrogen JU both at programme and at project level: Activities structured in

« in assuring that hydrogen safety is adequately managed, and 4 Task Forces
« to promote and disseminate hydrogen safety culture

<D
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EUROPEAN PARTNERSHIP

Project Level

Coordination of a package of
measures to avoid any accident
by integrating safety learning,
expertise and planning into
Clean Hydrogen JU funded

projects.
e.g. Safety plans review, in-situ
reviews, COUTSES, data

collection/monitering.

Program Level

Answering urgent guestions,
short introductions to hydrogen
safety

provision of specific guidelines
(collecting inputs from projects).

Data Collection

Support to HIAD - Hydrogen
Incidents and Accidents
Database

Analysis of existing events,
derive lessons learned and
provide recommendations,
collaboration with similar
activities of the US DoE and
EIGA.

Communications

Development of a
comprehensive outreach,
education and training

programme for the safety
component of Clean Hydrogen
JU projects.

Newsletter and website,
containing the lessons learned

and links.
Co-funded by
the European Union
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The scope of the JRC - JU Framework Contract

Knowledge
Management

Sustainability

Safety

Programme Annual Methods
targets Programme

(MAWP-SRIA) assessment

TIM Tool for Innovation Monitoring

Strategy Tests
harmonisation HIAD Database

Guidelines
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Partnership

JRC informs Clean Hydrogen JU:

Strategy
* International collaboration

Tests

harmonisation

 Clean Hydrogen Clean Hydrogen Partnership
JU Activities on Safety, PNR/ RCSS - Collaboration with the JRC

standardisation activities and events

Harmonisation of water electrolysis tests

https://data.europa.eu/doi/10.2760/8984  https://data.europa.eu/doi/10.2760/14068

https://data.europa.eu/doi/10.2760/13898  https://data.europa.eu/doi/10.2760/17950

EU harmonised polarssation curve
test method for low-temperature
water electrolysis

=
https://data.europa.eu/doi/10.2760/58880

EU ham
oenerated hy elertratyeic EU harmonised protocols for
e testing of low tem perature
water electrolysers

EUROPEAN PARTNERSHIP

https://data.europa.eu/doi/10.2760/31803  https://data.europa.eu/doi/10.2760/34979
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European standardization strategy

= Analysis and modelling
| EA H2 TC P - Underground storage
- Safety large scale H2 applications
U N EC E - JRC provides the scientific/technical support to
GTR 1 3 the European positions

JRC is member of the Scientific and the
Organisation Committees of the International
Conference on Hydrogen Safety (ICHS)

IEC/_I_C105 IPHEV%CSS = co-chaired by the US DOE and the JRC

SFEM Hydrogen
CEN/CLC JTC6

Testing hardware

electrochemical impedance EU harmonised cyclic voltammetry
y for water test method for low-temperature
eloctrolysis cel

water electrolysis single cells

M Mendeley Data

The JRC ZEROVCELL design documentation

Published: 26 October 2021 | Version 1 | DOI: 10.17632/c7bifdviyb.1
Contributor: Tomasz Bednarek

The JRC ZEROVCELL design documentation - Mendeley Data
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Clean Hydrogen
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Task Force Mission: definition, coordination and M

Clean Hydrogen Partnership
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JU Activities on Safety, PNR/ RCSS - RCS Strategy Coordination

monitoring of the strategy related to PNR/RCS within
the Programme with the focus on Standards

CEN-CLC SFEM WGH2: body on policy and strategic matters in relation to standardization in the area of energy management, efficiency and
transition.

CEN-CENELEC Soctor Forum Energy Management and Energy Transition (SFEM) acts as an advisory and coordination

European Clean
Hydrogen Alliance

Links between SFEM WG H2 & FCH 2 JU
(tentative approach) - -

") SFEMWGH2 Reports %7
== ceNeree RGNS D i
= s - S aps,
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m Hydrogen Europe commssion :
Research - |
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| ROADMAP ON HYDROGEN
STANDARDISATION
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e
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March 2023

2022 workshops: Heavy Duty, Maritime, Liquid Hydrogen

Intellectual Property Rights (IPR), background and results, access rights andrights of use
1 (article 16 and Annex 5 of the Model Grant Agreement (MGA)).

= = An additional information obligation has been introduced for topics including
standardisation activities: ‘Beneficiaries must, up to 4 years after the end of the
action, inform the granting authority if the results could reasonably be expected to
contribute to European or international standards’. These concerns the topics
below:

Activities dewveloping test protocols and procedures for the performance and durability
assessment of electrolysers and fuel cell components proposals should foresee a
collaboration mechanism with JRC (see section 2.2.4.3 "Collaboration with JRC"), in order to
support EU-wide harmonisation. Test activities should adopt the already published EU
harmonised testing protocols®® to benchmark performance and quantify progress at
programme level.

EUROPEAN PARTNERSHIP

3 Contribution to Reguiation. Codes and Standards

For Innovation Actions, proposals should consider a public report with both the Legal and
Administrative Processes (LAP) and the Regulations, Codes and Standards relevant to the
techr and/or applications at the project scope, and the barriers and/or gaps identified
during the project implementation alongsideany other relevant information in order to share
the lessons learned and provide recommendations to support the update and/or development
of suitable and enabling legal and regulatory frameworks for hydrogen and fuel cell
technologies and applications.

Co-funded by
the European Union
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~Clean Hydrogen Clean Hydrogen Partnership
Partnership  jy Activities on Safety, PNR/ RCSS — Clean Hydrogen Observatory

European Hydrogen Observatory

Home Hydrogen Landscape A [EEGTERAIET T SRRV b 1(-Tw(0)3 1) Learn About Hydrogen v Media v  AboutUs v

Production, Trade and Cost Distribution and Storage

End-Use Technology Manufacturing

Projects and Valleys Policies and Standards

Research and Innovation Activity Financial Tools and Incentives

information on the hydrogen market landscape

Learn more >

2022

Report 3: Policies

e

1 Analysis of EU and national policies and legislations relevant to the n
s 0 l. .\.I I. hydrogen sector. Download ok
gen in¢ - ‘3 ENE
w= 0 LEC
EU Policies and Legislation & 2022
4 Codes and Standards

Explore the main features of key EU policies = Report 4: Standards
and legislation (regulations and directives) Explore European codes and standards GIML
o domatahiom | lvaiobedesomeriohyiogn (B (i oo of oo and sands o g s | Dowiond

Hydrogen consumption in Europe in >
Ctati, HRSVin S mn

I hudranan e i S

hitps://observatory.clean-hydrogen.europa.eu/
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CONCLUSIONS

Safety, PNR... Sustainability, circularity, education, public awareness,
are cross-cutting aspects essential for mass-market commercialization

Cross-cutting projects and other activities are contributing to a safe

and frictionless deployment of hydrogen technologies

Comprehensive portfolio of activities strengthening the whole
hydrogen sector and supporting the market uptake
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Thank you for your attention!
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