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EHSP: European Hydrogen Safety Panel
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European Hydrogen Safety Panel (EHSP)

A brief timeline

® In 2006 and 2009 NoE HySafe was suggesting an activity for sharing lessons learned
and hydrogen safety experience across project boundaries and to maintain Hy==10
this expertise eventually even beyond program terms.

® In 2014 the International Association for Hydrogen Safety HySafe proposed the hysafe
installation of a safety panel to the Executive Director and Governing Board of
the FCH JU.

® After several discussions about formal
aspects, terms of reference, vision,

mission, mandates, etc. the - %% T -

European Hydrogen Safety Panel , A 3'/ ;
was launched by the FCH 2 JU in 2017. : D

" Kick g
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Vision // Strategic Role @

Reflecting the FCH 2 JU vision

® Hydrogen plays a key role in the Energy System constituting a safe and sustainable
Energy Carrier.

® Hydrogen is an enabler of the Energy Transition towards a decarbonized system.

EHSP ROLE: to provide within FCH-JU independent safety expertise, objectivé
. @ Information, education and training in different forms for various groups of
. »X=A stakeholders and support the anticipated upscaling of hydrogen energy appllcatlon




Mission, Objectives and Corresponding Activities
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European Hydrogen Safety Panel (EHSP)

The EHSP assist the FCH 2 JU both at programme and at project level
® in assuring that hydrogen safety is adequately managed, and
® to promote and disseminate hydrogen safety culture

=

Activities structured in
4 Task Forces

Public
Outreach

Project Program Data
level level Collection




Scope of Activities FCH
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European Hydrogen Safety Panel (EHSP)

The EHSP assist the FCH 2 JU both at programme and at project level .
Activities are grouped in the 4 pillars and organised in Task Forces (TF)

TF1 Support at Vo - Coordination of a package of measures to avoid any accident by integrating
Proiect | | safety learning, expertise and planning into FCH2 JU funded project.
oject leve N 4 - e.g. Safety plans review, in-situ reviews, courses, data collection/ monitoring ...

TF2 Support at - answering urgent questions, short introductions to hydrogen safety
Programme level - provision of specific guidelines (collecting inputs from projects)

TF3 Data collection o - Support to HIAD - Hydrogen Incidents and Accidents Database
and assessment . { - Analysis of existing events, derive lessons learned and provide recommendations,
collaboration with similar activities of the US DoE and EIGA...

TF4 Public - Development of a comprehensive outreach, education and training programme
Outreach for the safety component of FCH2 JU projects
- Newsletter and website, containing the lessons learned and links




Current EHSP Members — the Pool of Experts FCH
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European Hydrogen Safety Panel (EHSP)

/
Inaki Azkarate Stuart Hawksworth Thomas Jordan Georg Wilfried Mair Marta Marofo
v
Vladimir Molkov Ernst-Arndt Reinecke Pratap Sathiah Ulrich Schmidtchen
Etienne Studer Trygve Skjold Tom Van Esbroeck Elena Vyazmina Jennifer Wen

For more information see Members of the EHSP : https://www.fch.europa.eu/page/european-hydrogen-safety-panel 7
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Outcomes: Safety Planning Guidance Document FCH

Products and Services of the EHSP T §
Rty
SAFETY PLANNING AND MANAGEMENT IN HYDROGEN AND FUEL CELLS PROJECTS - GUIDANCE DOCUMENT "
FUEL CELLS AND HYDROGEN 2 JOINT UNDERTAKING jl ODhiTENTDFSﬁFE"PLAN ? :::::::::::T::::man;_clodn:n : ::
(FCH 21U) v enenstey e ot oot . Region nd i

Acle and distinction
ELU legislatian.....

3 PREPARATION OF SAFETY PLAN a Hydrogen gas regulatians
EU directives rebevant for bydragen
31 Project brief 4 Hydrogen standands related to hydrogen.
311  Descriptionofa system, process ar infrastruciune to be developed by the project 4
3.1.2  Description of safety systems and their functions . 5 Appendix 3. Known bast practices 1o ¥ 36
313 safety expertise and responshbilities in the project. 5
314 Relevant ACS 5 Appendix & Methods for entification of safety vulnerabiities, hazards and risk TS
315 Best safety practices & Hazard and Dperability Anakysis HAZDR). 1
3.1.6 Schedule of the safety plan update and repartin B Risk Binning Matrik ...
SAFETY PLANNING AND MANAGEMENT IN HYDROGEN AND 317  Composiion, rl:spurl:lhlllhes and mpurtlngscnegcnll: of  safety team ..... [ Failusre: Mode and Effect analyst
FUEL CELL5 PROJECTS - GUIDANCE DOCUMENT 32 Description of techales| nydrogen safety actuties S appandis 5. Safety plan chechlis "
321 Identification of safety vulnerabilities, hazards and risk: 7
17 September 2021 322 The stateof the-art " 7 Appendix & Example of a safety plan. a8
323 Selection of incldent scenarios . 7
324  Content and methods of hydrogen safety engineering to be applied 7
325  Frevertion and mitlgation strategies and Innovatie gsolulll:ns 7
3.2.6 Reporting results on hydrogen safety enginecring progress and risk assessment as applicable .. -7
33 Description of organisational safoty acthities
331  Description of work 1o be performed by staff that needs formal safety procedures
332 General safety considerations to prevent harm to peaple in 3
NOTICE 333 Perzonnel training and education plan
334 Safety review procedures andfor se.audits ..
Thi decumant is prapared by e EurumdllHNl{mlﬁ Sty Paned [ERSP) with the mandate and susset of U Fus 335  Emergency response arrangements ..
i FCH A fossr thie EHEP abas any warrinty, dagred or 336 Management of Changs \MOI:]Dch:dL T
implind, e assemias asy sl liabiity or sespassibility for the icearasy, complatanin, o uselunie of asy infarmatios, 337  Reporting on safety management and lassans leart .. n
apoaraben, prodo), or peec duclowed, er répremants th wed righti.
Rualerance harin s ar igecilic commuandial predudt, préoasy, of wenss by rade n radinsii e, manalictusar, or 3.4 Other relevant docsmentation, safety procedures and outreach activities 12
ol mii e g S neicida iy cosilfule or imply it esderkaman, recosesanditien, or Livourisg by U5 FCH 2 )0 or 3.4.1  Posithve data reporting ... 12
v EHSP. 3.4.2  Crisk management procedures 13
3.4.3  Dissemination plan af praject ilndlnss In hiydragen safety, including closed knowledge gaps and addressed
Thee views and epinkes of authors sspressed hacein do not necesarily state or sefllect these ol the FCH I U or the technalegical bottlenacks . . 13
ally, the decumest doss ot rovidie any sppreval of esdormment by the FCH 2 00 s the EHEP alany
ayERei), il (i), eguiprmant of infrastructure discaiied in the documens.
4  SAFETY PLAN IMPLEMENTATION, MONITORING AND REFORTING 13
41 safaty reviews. 13
1.2 P of by b ng Process 1
43 Ewamples of best practices in hydrogen safety 1w
i
N

https://www.fch.europa.eu/page/european-hydrogen-safety-panel
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Outcomes: Workshops

Products and Services of the EHSP EA

FCHD.
Safety of Electrolysis // Safe Storage of Hydrogen // Safety at the Hydrogen Laboratory
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JU Workshop on Safety of Electrolysis

AGENDA - ) ONLINE WORKSHOP
EHSP 3 emarks FCH U

ydrogen safety Panel (EHSP) EHSE

Safety at the hydrogen laboratory

/YA

1: safety-related events and lessons learnt
Incidents and Accidents Database (HIAD 2.0)
es50ns learnt, recommendations
25 - Ilford and Gangneung in Seuth Korea

it

DG JRC - EC

European Hydrogen
Safety Panel

opean Hydrogen Safety
Task Force 1
Workshop Preparation

Safe Storage of Hydrog

woderated by the EHSP

rds Identification for electrolysis

ical hazards, Risk Evaluation and

atyp
& Criteria - Overview Erise

E project hazards identification approach
IEMEL, Grid services ftransport /industry (DK)
5 project hazards identification approach
kOEL, steel industry, (DE)

ject hazards identification approach
drogen refusling station s)

roject hazards idzntification approach WH/ 1G4S
EL, 100bar Qutlet Pressure EMERGY

AIR LIQUIDE

Workshop on Safety of Electrolysis

SUNFIRE

ITH POWER

Hhomassordan

=l discussion - Moderatad by the EHSP

n 3: safety-related framework in electrolysiz

18 November 2020 t=gulations, andards relevant to J—
b fety
L, Methanol production plant (HL) NOURTOR
- - broject safety approach
16230-16240 10 MW, PEMEL, Refinery (DE) ITM/ SHELL
16:40-16:50 H2ZFUTURE project safety approach SIEMENS/
- - & MW, PEMEL, Steel manufacturing plant (aT) VOESTALPINE
16:50-17-00 DEMC4GRID DI'_D]m safety :Dpl:u:(h MPREIS
4 MW, Pressurized AEL, Industrial bakery (AT) W ARENVERTRIEBS S h . b t t f f | t d t' f
oL profec ey spreaa -~ aring best practices for safe layout and operation o
e 2.6 MW, SOEL, Biodiesel refinery (ML) . . o e .
o170 | QEar panel discussion - mocerated by the SR laboratories with a significant inventory of hydrogen
1730 Closing Remarks | FCH 2 JU/ EHSP

An online webinar organised by the European Hydrogen Safety Panel (EHSP) and the
Fuel Cells and Hydrogen 2 Joint Undertaking (FCH 2 JU), in cooperation with ...

https://www.fch.europa.eu/page/european-hydrogen-safety-panel
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Outcomes: Assessment and lessons learnt from HIAD 2.0 FCH

Products and Services of the EHSP %% §
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Legal Notice / Cookies / Contact | Search | [English (en] ] JENNIFERWEN

Table 1: HIAD 2.0 events clossified by consequence and aperation made

‘I m JOINT RESEARCH CENTRE Numbsr svents by consoquanca
. HIAD 2.0 . Event Selection Total number Explasions et fires Unignited Ho hiydrogen
1 COI / Evont EVENLs Fiydrogen release release
SELECT 223 238 117 5% 1z
ﬂ Mumber auents by operational made
Mormal operation Duitside normal Unchear
Table of Contents operation
FUEL CELLS and HYDROGEN 2 JOINT UNDERTAKING Event classification Physical Consequences Application stage = = =
TAELE OF CONTENTS -
{FC H2 JU] Hydrogen system intiating event Jet Fires and Explosions Chemical/Petrochemical industry "
Non-Hydrogen system initiating evert No Hydrogen Release Commercial Use
LINTRODUCTION.. Not ve: specified ' Not yet specified Hzmnqen‘pwmmm Toble 2: HIAD 2.0 events dassified by industry sector
Unignited Hydrogen Release Hydrogen refuelling station
2.0VERVIEW OF THE EVENT. Hydrogen transport and distribution
Labaratory / R&D i Hun::rafmms
Sector sactor
Cekr 5 3.ANALYSIS PROCEDURE.
Statistics, lessons learnt and recommendations from - - - .
CURRENT EVENT COUNT: 577 Chemicalf Petrochemibal incustry 253
: B 4.STATISTICS. B
analysis of HIAD 2.0 — Hydrogen Incidents and yedragen transpart and diztribu u
than
. 5.LESSONS LEARNT AOVANCED SELECTION ‘ wesersaecnon [R) | | cevearererorr o)
Accidents Database . . Muclear pawer plant 23
51 related to system design, Laboratory f R&D 15
20 October 2020 5.2 rolated ta system r and modif 22 Powcr generation -3
Hydrogen procuction 1
53 related to operator error:

5.3.1 Lessons kearnt related to job factors. ARrospace
MOTICE 5.3.2 Lessons kearnt related to individual/human factors ..
This decument s prepared by the Eurcpean Hydrogen Safety Panel (EHSP) with the mandate and 5.3.3 Lessans leamt related to arganization anc maragement facto:

suppart of the Fuel Cell and Hycrogen Joint Undertaking (FCH 2 ). Meither the FCH 2JU nor the EHSP

Enterialnment

5
3
Hydragen-powened wehicle 2
o

5.4 tar the first Stationary fuel cell
makes any wamanty, express ar implied, or assumes any legal liahbility ar responsibility far the YT —
acouracy, compbeteness, or usefulness of any informatian, apparatus, product, ar process disclosed, 5.5 Highlightad incidents with gaod lessons to be learnt related to cascading fallure ...,
or represents that its use would not infringe privately awned rights. Reference herein to any specific G.REC DATIONS Otheer 34
comimarcial procuct, process, or service by trade name, trademank, manufacturer, or athenwise does ; Total 451
niat necessanly constitute ar imgly s encarsement, recommendatian, ar fvouring by the FCH 2 50 .1 Recommendations for different
ar thet EHSP,
The vimws and apinions af authors axpressed hersin do nat necescarly state ar reflect those of the &2 for different industry Firally, Tabde 3 lists the number of events according to causes, it showld be noted that some svents

5.2.1 ¥ydragen energy applicaticns. ...
5.2.2 Other Incustrial sectors

Fiad maultiphe causes.
FCH 2 U or the EX53. Additionally, the dorument does not provide any approval or endorsement by ultip

dhe FCH 3 WU or the EHSP of any system (<], materials), equipment or infrastruchure discussed in the Tabie 3: HAD 2.0 events chossiffed by couses

document. 6.3 Other sector:
Cause Mumbar of events by causes

7.CONCLUDING
Swsbem desian errar 116
ANNEX 1 SOURCE OF INFORMATION FOR HIAD 2.0.... Material! manufacturing error 137
Installation emrar £
Job factors ==
(nstallation error; Indivicdualy human factors =4
9% Ovganiration and management factars 158

Figure 9: Causes of hydrogen incidents (multiple causes per event considered).

https://www.fch.europa.eu/page/european-hydrogen-safety-panel T




Outcomes: Support at Programme Level

‘WFCHD.
Products and Services of the EHSP T s
Emergency Crisis Management // Collaboration: EHSP-USHSP // ICHS
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Emergency Crisis Management Collaboration: EHSP-USHSP ICHS
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"Safe The Scottish Government and IA HySafe invite you to the unique -

9th INTERNATIONAL CONFERENCE ON HYDROGEN SAFETY 2021
,.. Safe Hydrogen for Net Zero
ICHS 2021 Edinburgh, 21-24 September 2021

hySafe

’v‘ Scottish Government
-

Riaghaltas na h-Alba
gov.scot
Registration Open
https://hysafe.info/ichs2021/

Hydrogen Safety Forum
ask 2 — Strategic Suppo

EIETEENCYMeIISIS
Vil BeIneny

STArH IWKSWOTiH

22 June 2021

https://www.fch.europa.eu/page/european-hydrogen-safety-panel 1
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Outcomes: Public Outreach

Products and Services of the EHSP

Communication Strategy // Website // FAQs // TIM // KEY MESSAGES
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EHSP & FCH 2 JU CONFIDENTIAL

FUEL CELLS and HYDROGEN 2 JOINT UNDERTAKING (FCH 2 JU)

European Hydrogen Safety Panel (EHSP)

Communication strategy 2020-2024

24 April 2020

NOTICE

This document is prepared by the European Hydrogen Safety Panel (EHSP) with the mandate and support
of the Fuel Cell and Hydrogen 2 Joint Undertaking (FCH 2 JU). Neither the FCH 2 JU nor the EHSP makes
any warranty, expressed or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favouring by the FCH 2 JU or the EHSP. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the FCH 2 JU
or the EHSP. Additionally, the document does not provide any approval or endorsement by the FCH 2 JU
or the EHSP of any system(s), material(s), equipment or infrastructure discussed in the document.

FINAL DRAFT — EHSP & FCH 2 JU CONFIDENTIAL — EHSP Communication strategy 2020-2024
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o Tools for
I ' M Bocveton
Worering

Hydrogen Safety TESTS

Application
Aviation

Combustion

Compressed hydrogen
Confined system

Education and training
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Emergency response
Explosion

Fire
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Hydrogen for heat
Hydrogen safety 1900-2000
Hydrogen safety 2001-2010
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The EHSP: An essential, open and free ressource FCH
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Call for expression of interest open
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FUEL CELLS AND HYDROGEN ===
FCHY | J0INT UNDERTAKING ©®

CALLS FOR PROPOSALS &

PROJECTS ~ STAKEHOLDER FORUM  PROGRAMME REVIEW PROCUREMENTS NEWS, EVENTS & MEDIA ~ AWARDS 2018

ABOUT US

Home » Initiatives » European Hydragen Safety Panel

STUDIES CALL FOR EXPRESSION OF INTEREST

FGH REGIONS Call for expression
Call for expressions of interest to set up a list of independent experts to assist the Fuel Cells and Hydrogen 2 Joint Undertaking for tasks in relation to
RCS STRATEGY COORDINATION the European Hydrogen Safety Panel.
GROUP The complete details of the call. including 21l information and objectives of the call. detailed eligibility requirements. and what and hoy
application can be found here (hyperlink to our internal document that we have prepared for the call available here
EUROPEAN HYDROGEN SAFETY Additional documents available for this call:
PANEL o Natice of call for expression of interest - publication number 2017/317-
o legal entity templates
Call for expression of interest o Financial identification
o Registration Farm
GUARANTEES OF ORIGIN FOR o Privacy statement
HYDROGEN

Instructions for applications
FGH VALUE CHAIN Candidates meeting the eligibility criteria contained in the full Call for Expressions of Interest are requested to submit their applications electronically

https://www.fch.europa.eu/page/european-hydrogen-safety-panel e




