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® In 2006 and 2009, the NoE HySafe suggested an activity for sharing lessons learned and
hydrogen safety experience across project boundaries.

® In 2014 the International Association for Hydrogen Safety HySafe proposed hYSafe
the 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...
in 2017, the FCH 2 JU launched

the European Hydrogen Safety Panel
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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, objective

information, education and training in different forms for various groups of
stakeholders and support the anticipated upscaling of hydrogen energy application. '
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The EHSP assists the FCH 2 JU both at programme and at project level

» to assure that hydrogen safety is adequately managed, and

« to promote and disseminate hydrogen safety culture

Activities
structured in

4 Task Forces
TF1 TF2

Project Program | Data Public
level level Collection B Outreach
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The EHSP assists the FCH 2 JU both at programme and at project level

TF1S / = \ - Coordination of a package of measures to avoid any accident by integrating
upport at ROJEC safety learning, expertise and planning into FCH2 JU funded project.
Project level A" 4 - e.g. Safety plans review, in-situ reviews, workshops, ...

TF?2 Support at - Answering urgent questions, short introductions to hydrogen safety
- Collaboration with international organisations...
Programme level

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

. - Development of a comprehensive outreach, education and training programme
TF4 Public Outreach for the safety component of FCH2 JU projects

Newsletter and website,...
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Stuart Hawksworth Thomas Jordan Georg Wilfried Mair Marta Marofo

Daniele Melic Vladimir Molkov  Ernst-Arndt Reinecke Pratap Sathiah Ulrich Schmidtchen

Etienne Studer Trygve Skjold Tom Van Esbroeck Elena Vyazmina Jennifer Wen
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FUEL CELLS AND HYDROGEN 2 JOINT UNDERTAKING
(FCH 2JU)

SAFETY PLANNING AND MANAGEMENT IN EU HYDROGEN
AND FUEL CELLS PROJECTS - GUIDANCE DOCUMENT

21 September 2021

NOTICE

This document is prepared by the European Hydrogen Safety Panel (EMSP) 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, express or implied, or assumes any legal liability o 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. Referagnce herein to any specific commercial

product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
it imply its jon, o favouring by the FCH 2 JU of the EHSP.

The views and opinions of authors expressed herein do not necessarily state or reflect those of the FCH 2
1U or the EMSP. Additionally, the document does not provide any approval or endorsement by the FCH 2
1U or the EHSP of any system(s), g or i s in the document.
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Outcomes: Workshops

2020
Safety of Electrolysis

EHSP

European Hydrogen
Safety Panel

Workshop on Safety of Electrolysis

18 November 2020

FCH

Safe Storage of Hydrogen

2021

=g
FCH JU Workshop on Safety of Electrolysis
AGENDA

| welcome Remarks ‘ ren U
| Eurasean nycrogen safety panel (erse) | ow
Session 1: Safety-related events and lezsons leamt
Fyarogen Incidents and Accidents Database (RADZ.8) | Lo
Findings, lessos
Case studies - [ford and Gangneung in south wores Py
History, lessons leamt
Qi panel discussion - moderated by the Erse
Session 2: Hazards identification for electralysis
setof protouypical hazards, Risk Evaluation and .
sccaptancs criteria - Over
"HYBALANCE project hazards identification approach P
1.2 MW, PEMEL, Grid services/ransport industry (OK)
‘GRINHYZ.0 project hazards identification approach B
700+ kW, SOEL, Steel industry, (0F)
HIWEZ project hazards dentification approach
PEMEL, Hydrogen refuelling station(s) [T POWER
PRETZEL project hazard: idsntification approach s oS
25 ki, PEMEL, 100bar Outlet Pressure enzRoY
Qs panel discussion - moderated by the Erse
Session 3: safety-related framework in electrolysis
Safety in Regulations, Codes and Standards relevant to e ice
electrolysis - Overview
e | o2 weLs project safety approach
T820-16230 | 5w, 2L, methanol production plant (NL) HOURYOR
v | REFYNE project safety approach
tesaten | o T SHELL
oao1a50 | FLFUTURE project safety appro SIEENS
01680 |, peme, stesl minubnmng plant (a7} VOESTALPINE
ern0-17-00 | DENDAGRID project safety approach WPRES
EOIT00 |, pressurized AEL, I»duslmlhakery T fwaRENVERTRIESS
1 | MULTIPLRY project safety approad
70070 | ) ¢ ww, SOEL, Siodiesel refinery (NLi SUNFIRE
17:10-17:30 | 8/ Panel discussion - Modsrated by the EHSP
17:30 | Closing Remarks FeH 2 Ur s
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Workshop on Safe

Storage of Hydrogen

18" November 2021

10:20-10:

"FIE] HZNE project
-~ Light-auty vehicles

Safety at the Hydroge,\l 5boratory

idrogen in road transport
re

FCH2 U
FCH2 U

CLEANENERGY,
PARTNERSHIP

10:30-10:40 (B HAU

L project

oy-duty vehicles oL
010 wpm
100050 | BB Pt ALL ENGINEERING
10:50-11:00 | LG roect FAURECIA

1001110 |

FYTUMELCS project
esign of TPRD/ TPRD-free tanks

|UNIVERSITY OF ULSTER

1M10-11:40

Q@A Panel discussion

ErsP

10401145

Break/ contingency time

Fuel Cells and Hydrogen Joint Undertaking.
Brussels, BE
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Safety at the hy ;}"r)gen laboratory

= S

@ing best practices for safe layout and operation of
laboratories with a significant inventory of hydrogen

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 ...
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Emergency Crisis Management Collaboration: EHSP-USHSP ICHS

53 ©

ask 2 - Strategic Suppo Hydrogen Safety Forum

B
o
A ©

"Safe The Scottish Government and IA HySafe invite you to the unique A
9th INTERNATIONAL CONFERENCE ON HYDROGEN SAFETY 2021

.,;:;-'. Safe Hydrogen for Net Zero
ICHS 2021 Edinburgh, 21-24 September 2021

"YSafe

»v‘ Scottish Government
-

Riaghaltas na h-Alba
gov.scot
Registration Open
https://hysafe.info/ichs2021/
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22 June 2021
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FUEL CELLS AND HYDROGEN 2 JOINT UNDERTAKING
(FCH 2 JU)

Statistics, lessons learnt and recommendations from
the analysis of the Hydrogen Incidents and Accidents
Database (HIAD 2.0)

21 September 2021

NOTICE
This document is prepared by the European Hydrogen Safety Panel (EHSP) with the mandate and
support of the Fuel Cell and Hydrogen Joint Undertaking (FCH 2 JU). Neither the FCH 2 JU nor the EHSP
makes any warranty, express or implied, or assumes any legal liabiity or responsibility for the

accuracy, or fi of any ion, 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, f: or does
not il i or imply its 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 ENSP of any system(s), i i or discussed in the
document.

Outcomes: Assessment and

lessons learnt from HIAD 2.0

EHSP and JRC -

JRC B
Tahle I: HTAD 2.0 events clossified by consequence and operatian mode
EHSP [ |
HMumber events by conseguence
FCHZJU I:l Total number Explasicns Jet fires Unigrifted Mo Fiydrogen
TABLE OF CONTENTS EWEnts Fiydrogen releass release
analysis ‘ &24 FEE] 117 55 12
Mumber ewents by coerational mode
LINTRODUCTION oo =~ Mormal aperatian Outsice normal Wnikear
2.DATA COLLECTION, ANALYSIS PROC| Operation
253 113 12
3.OVERVIEW OF THE EVENTS ... .|
4STATISTICS Figure 1 Flow chart of the process fram date collection to final publishing and dissemination. Table 2: HIAD 2.0 events ciusslfied by ingdustry sector
Nsmber of events
LESS EARN’ 16
- N L T Soctor by sector
51 desi s Chemical! Petrechemical incustry 253
=ydrogen transpart and distribi
52 to installation and 21 than a3
53 to operator 23 Muchear pawer plant 22
5311 o jab factors. 21 aboratory f RED 15
S . Power generation 13
EEET 26
Hydrogen production o
&4 27 ABrospace 5
&5 10 b 28 Entertainment 3
Hydragen-powered wehicle 2
6.RECC TIONS. Statianary fuel cell a
&1 for orthier/Urinawn
Other 14
&2 for Total 451
.2.1 Hydragen energy
.22 Other
&3 Other Finally, Table 3 lists the nuember of ewents according to cavses. it should be nobed that some events
Fimd multiple causes.
a4
Table 3; HAD 2.0 events clossiffed by causes
T.LCONCLUDING
Cause Mumber of events by causes
Sysbem design errar 126
Materialf manufaciuring error 127
Installation emror 3=
Job factors =5
Installation error; Individual/ human factors el
9% Cvganiration and management factars 158

Figure 9: Causes of hydrogen incidents (multiple causes per event considered).
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1. STATEMENTS OF PURPOSE 5 AL News Trends
EHSP & FCH 2 JU CONFIDENTIAL b i issi s Hydrogen Safety TESTS
NORMAL @ mopuLarTy  Hover @D HioE
12 ‘Aim and obj 5
2. CHALLENGES AND CONSIDERATIONS 6 popfeetca b ge and distribution
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21 i 2u [ Infrastructure
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23 Principles for risk reducti 8
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25 if 11
26 Strength of knowledge 16
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3 GOALS AND OBJECTIVE: 18
 Full sc
4 TARGET AUDIENCES 19
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5  AVAILABLE RESOURCES 20
6 COMMUNICATION CHANNEL 20
61 The EHSP web 22
62 licatic 22
NOTICE
This document is prepared by the European Hydrogen Safety Panel (EHSP) with the mandate and 7 KEY MESSAGES, 23
support of the Fuel Cell and Hydrogen 2 Joint Undertaking (FCH 2 JU). Meither the FCH 2 JU nor the
EHSP makes any warranty, expressed or implied, or assumes any legal liability or responsibility for the 8 COMMUNICATION PLAN 23
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 o RISK T 23
‘commerdial product, process, or service by trade name, trademark, manufacturer, or otherwise does
net necessarily constitute er 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 10 REVIEW AND REVISION 24
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), materialis), equipment or infrastruciure
discussed in the document.
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CALLS FOR PROPOSALS &
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PROJECTS ~ STAKEHOLDER FORUM PROGRAMME REVIEW PROCUREMENTS NEWS, EVENTS & MEDIA ~ AWARDS 2018

ABOUT US

Home » Initiatives # Furopean Hydrogen Safaty Panel

STUDIES CALL FOR EXPRESSION OF INTEREST

FCH 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 all 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 Matice of call for expression of interest - publication number 2017/517-
o Legal entity templates
Call for expression of interest o Financial identification
o Registration Form
GUARANTEES OF ORIGIM 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
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Thank you very much
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