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A brief timeline

In 2006 and 2009 NoE HySafe was suggesting an activity for sharing lessons aiSafe
learned and hydrogen safety experience across project boundaries and to

this expertise eventually even beyond program terms.

In 2014 the International Association for Hydrogen Safety HySafe proposed the hySa.'.'e
Installation of a safety panel to the Executive Director and Governing Board of syl

the FCH JU.

After several discussions about formal
aspects, terms of reference, vision,
mission, mandates, etc. the

European Hydrogen Safety Panel

was launched by the FCH 2 JU in 2017
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Partnership .

to provide the Clean Hydrogen JU
©® independent safety expertise
@ objective information
© education and training

In different forms for various groups of stakeholders
and support the upscaling of hydrogen energy
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Mission, Objectives and Activities

i Partnership

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

assuring that hydrogen safety is adequately
managed, and

promoting and disseminating hydrogen safety
culture

dddddddddd
nnnnnnnnnnnnnnn



Clean Hydrogen Activities

i, Partnership

Activities are grouped in 4 pillars and organised in
Task Forces (TF)

|| Elena Vyazmina

TF1 Support at Project level

Thomas Jordan

a Jennifer Wen
.

Trygve Skjold

‘ TF2 Support at Programme level

‘ TF 3 Data collection and assessment

‘ TF4 Public Outreach
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SAFETY PLANNING AND MANAGEMENT IN HYDROGEN AND FUEL CELLS PROJECTS - GUIDANCE DOCUMENT
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FCH JU Workshop on Safety of Electrolysis

AGENDA
welcome Remarks FoH U
European Hydrogen safety Panel (EKSF) Hse
session 1: safety-related events and lessons learnt
Hydrogen Incidents and Accidents Database (HIAD 2.0) PO
Findings, lessons learn, recommendations
Case studies - Iford and Gangneung in South Korea -
History, lessons leamt
QEA/ Panel discussion - Moderated by the EHSP
session 2: Hazards Identification for electrolysis
Set of prototypical hazards, Risk Evaluation and I
Acceptance Criteria - Overview
HYBALANCE project hazards identification approach -
1.2 MW, PEMEL, Grid services/transport /industry (DK)
GRINHYZ.0 project hazards identification approach [
700+ kW, SOEL, Steel industry, (DE)
HIMEZ project hazards identification approach
PEMEL, Hydrogen refuslling station(s) [TH POWER
PRETZEL project hazards identification approach WHS ! 04T
25 kv, PEMEL, 100bar Dutlet Pressure ENERGY
QBa/ Panel discussion - Moderated by the EHSP
Session 3: Safety-related framework in electrolysis
610-16:20 | SA7EDY in Regulations, Codes and standards relevant to .
electrolysis - Gverview
s6:20-16:30 | DUEWELS project safety approach HOURYON
2071530 | 20 mw, AEL, Methanol production plant (L)
o vooa | REFFIYNE project safety approach
resaten | ety (oe) ITML SHELL
eos01emg | HEFUTURE project safety approach SIEMENE/
HTEE0 | 6 ww, PEMEL, Stesl manufacturing plant (4T} VOESTALPINE
e20-17-00 | DEMOGRID project safety MPREIS
01708 1 5 ww, pressurized €L, Industrial bakery (4T} [wapenvERTRIESS.
7 | MULTIPLEY project safety approach
7001710 | ) ¢ ww, SOEL, Bindiesel refinery (ML) SUNFIRE
17:10-17:30 | QEa/ Panel discussion - Moderated by the EHSP
17:30 | Closing Remarks FCH 2 U/ EHS?

Safe Storage of Hydrogen

2021

European Hydrogen

ROGEN
©®

rastructure

Gas Hydrogen in road transport

FCHZ Ju
Safety Panel o GEN
EHSP
nydrogen storage
Workshop
‘s St H d JRC et in supply infrastructure
afe Storage of Hydrogen” .
EHsp
EHSP
ITM POWER
(CGHZ) - On-board storage
ions EHSP
— AIR LIQUIDE
SEEET WARLSRUME INSTITUTE
OF TECHNDLOGY
| HZHALL praject
10301040 | HEELEERI e vOL EHSP
" REVIVE project
1ADA050 |2 Heavy-duty vehicles AL ENGINEERING FCH 2 JU/ EHSP
THOE praject
105011200 | - CGHE Tanks FAURECIA
J— 5 praject

11:00-11:10 Safe design of TPRD/ TPRD-free tanks UMIVERSITY OF ULSTER
11:90-11:40 | QRA/ Panel dkcussion EHSP
11:40-11:45 | Break/ contingency time

Fuel Cells and Hydrogen Joint Lindertaking
Wi TO 56, 1049 Brumsels, BE

wwew_fich. europa.eu
fch judfch. europa.eu
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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 Eurcpean Mydrogen Safety Panel (EMSP) 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 liability or responsibility for the
accuracy, or f of any { 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 ENSP.

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), ial(s), i or infi i in the
document.

Qutcomes: Assessment
lessons learnt from HIAD 2.0

TABLE OF CONTENTS
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2.DATA COLLECTION, ANALYSIS ¥

JRC
EHSP

FCH2Z Ju

J.0VERVIEW OF THE EVENTS ...
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5.LESSONS LEARNT e - |

5.1 Lessans leamt related to system design.

521 related to and 21

5.3 Lessans learnt related to operator emmar 73
5.3.1 Lessons learnt refated to job factors.
5.3.2 Lessons learnt related to individualhuman factors
5.3.3 Lessons learnt related to

5al far the first 27
5.5 Highlighted incidents with good lessons to be learnt related to racradine flline. e
6.RECOMMENDATIONS...

&1 fior different miodes

62 for different industry JR—

6.2.1 Hydrogen energy
.2.2 Other industrial sectors,

6.3 Other sexctors

64 o,

T.CONCLUDING REMARKS oo

Figure 9: Causes of hydrogen incidents (multiple causes per event considered).
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Table I: HTAD 2.0 events clessified by consequence and operatian mode

Mumber svents by consequanca
Total number Explasions Set fires Unignited Mo fiydrogen
EVENLS Fiydrogen release release
24 238 1ur 5% 14
Mumber auents by operational made
Mormal operation Duitside normal Unchear
operation
193 11z 12

Table 2: HIAD 2.0 events classified By industry sector

Mismber af events
Soctor by sactar
Chemicalf Fetrochemikal indusbry 233
=ydragen transpart and distribe
Ehan 43
Muclear pawer plant 23
Laboratory f A&D 15
Fower generation 13
Hydrogen procuction 1
ARrospace 5
Enterialnment 3
sydragen-powened wehicle 2
statianany fuel cell o
Other/Uninawn
Dheer ELY
Total 451

Firally, Tabde 3 lists the number of events according to causes, it showld be noted that some svents
hiad multipe causes.

Tabile 3: HAD 2.0 events clossified by couses

Cause Mumbar of events by causes
System cesian ermar 116
Material! manufacturing error 127
Installation emrar £
Job factors ==
Indivicdualy human factors 2
Owganiration and management factors 158

“Statistics, lessons learned and recommendations from analysis of HIAD 2.0

database” will appear soon in International Journal of Hydrogen Energy

Co-funded by
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4 Clean Hyd
_ partnership - Outcomes: Support at Programme Level

Emergency Crisis Management Collaboration: EHSP-USHSP : $ ICHS

= ©®

Hydrogen Safety Forum

STUETTH AWKSIWOrth SAGhrsILa B enr;

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

Jie Safe Hydrogen for Net Zero
*ICHS 2021 Edinburgh, 21-24 September 2021

"YSafe

’v‘ Scottish Government
-

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

ask 2 — Strategic Suppo

EIETBENCYNCIISIS
VidnaEeIment

=
EUrOPEanHyarogeEniSarety Panc!

2diStatesHydrogen|Sarety

STArH IWKSWOTiH

22 June 2021
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Key Messages
* Hydrogen will play an essential role in energy systems as a clean https://www.timanalytics.eu/TimTechPublic/

and sustainable energy carrier.

« To bring the benefits of hydrogen to society, hydrogen
technologies must be safely developed and used across a variety
of applications and sectors.

 Hydrogen systems can be as safe as systems based on CTIMES
conventional energy carriers, provided the specific properties of ——
hydrogen and the hydrogen system are properly addressed.

 Hydrogen safety is an active area of research that supports the
implementation and operation of hydrogen systems.

« The EHSP provides impartial expertise and objective information
to relevant stakeholders, including the public.

« The EHSP supports stakeholders on issues related to hydrogen
safety, including general advice, safety reviews, and accident
investigations.

« The EHSP supports and promotes the development of strong
safety cultures in organisations engaged in hydrogen
technologies.

main.jsp?dataset=s 1622
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curorean marthersmp  NEEPS://Www.clean-hydrogen.europa.eu/get-involved/european-hydrogen-safety-panel-0_en -g:'f;:,‘;‘;:::u",m



https://www.timanalytics.eu/TimTechPublic/main.jsp?dataset=s_1622
https://www.clean-hydrogen.europa.eu/get-involved/european-hydrogen-safety-panel-0_en

Get in contact with the EHSP by email at
EHSP@clean-hydrogen.europa.eu
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