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Sicurezza dell'idrogeno dalla produzione

all’'erogazione
Quadro normativo e approccio alla progettazione

.
.

|

Stephen McPhail, PhD
Kiwa, BD Manager Hydrogen
CEI CT105, presidente

UNI CT56, membro
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Short introduction to Kiwa: global, hydrogen and industry

Application of the legislative/normative framework
* an electrolyser

* a hydrogen refuelling station

Quality by design through compliance and conformity

Contact information
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N
This is what we do at Kiwa

Creating trust, driving progress. That's what we do for our customers.
We support our core activities with three additional activities.

S

Testing Inspection ‘ Certification Training Consultancy Data Services

We operate fully independently and impartially. Therefore, we strictly separate our certification, testing and inspection services from adjacent
activities like offering training courses, consultancy and data-related or data-driven services.




This is who and where we are today
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North America

Globally active,
locally available

-
>10k experts
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Your partner in the hydrogen sector

[=] 2o, [m1]

« State of the art hydrogen laboratories

» One-stop-shop for testing, inspection, certification and consultancy

« For all parts of the hydrogen supply chain

* In all phases of industrial project development E_

° G | O b a | p | aye r Production Storage Industrial Processes
B . [ I |
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Distribution and Domestic, Commercial,
transport Industrial Appliances
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Safety from product to workplace

Economic directives Social & Local directives

PRODUCT WORKPLACE

COMPONENT EQUIPMENT ASSEMBLY ‘» INSTALLATION + ' !I I

H RISK ANALYSIS,
n © Viwr:gotte
£ —

local Ieglslatlon
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...from product

Type Testing
(Prototype phase)

Pre-Assessment
(Design Phase)

|[dentification of all

applicable directives

and relevant

standards

@ Review of the risk
assessment

@ Design Review

Pre-assessment
report

@l Component
conformity

@l Assessment of the
functional safety

@l Compliance with
requirements

Test programme

#l Tests at accredited
facilities or at client’s
site in witnhess

@ ISO 17025
accredited tests

Test report

Certificate(s)
(Production phase)

@ Certificate of
“‘presumption of
conformity”

@ Certificate of
compliance with
NoBo-required
directives

Certificate




...from product

Pre-Assessment
(Design Phase)

|[dentification of all

applicable directives

and relevant

standards

@ Review of the risk
assessment

@ Design Review

Pre-assessment

report

Any local/national standards/guidelines available
PSR- .. IR W . ol ‘_—‘A

Electrolyser

Which standards are relevant for electrolysers?

ISO 22734 ("Hydrogen generators using water electrolysis”)
and all normative references therein (e.g. on pressure vessels,
hydrogen piping, safety of machinery, explosion safety etc.)

IEC 62282-8 series ("Energy storage systems using fuel cells in
reverse mode”) insofar as they relate to electrolysis operation
(not fuel cell operation)

European Commission JRC Protocol Harmonization:

* Low-temperature water electrolysis (LTWE)

» Accelerated Stress Tests for LTWE

» High-temperature steam electrolysis (HTE) y
ISO 14687 ("Hydrogen fuel quality — Product specification”)
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... tO workplace H, refuelling station

Quadro legislativo

Decr. Leg. 26/6/2015 (Attuazione direttiva

2012/18/UE) «Controllo del pericolo di incidenti
rilevanti connessi con sostanze pericolose»
Decr. 23/10/20 egola tecnica di

costruzione ed esercizi
distribuzione di idrogeno

la tgcnica
dividuazione delle

c&c
Domain

Subject

#01 PED Compliancy

#02 Steam legislation
#03 NDT ‘
#04 Camera

#05 Elevators, lifting & hoisting

#06 Electrical Equipment & installation
#07 Risk assesments
#08 Fire Safety

#09 Temporary or mobile construction sites

#10 Environmental legislation

“ Seveso |l / Safety report

Construction works
ATEX 114 "Equipment for potentially explosive atmospheres" (for manufacturers)

Machinery (Assembly according to Unit Approval with 11A)
- Assembly according to Unit Approval with 11B)

- Work equipment (including machinery)

Process safety vs Technical safety
(Process Safety & Technical safety implemented by Functional safety assessment)

ATEX 153 "Workplace"
Soil displacement during excavation works
KLIM (work permit underground lines)

CLP (Classification, Labelling and Packaging of substances and mixtures)

EPB (Energy Performance of Buildings) (buildings with conditioned atmosphere)
lonising / radio-active / nucleair radiation
Environmental Impact Assessment EIA (MER)

Industrial Emissions Directive (IED)

Construction Products Regulation (CPR)
Measure Instruments Directive (MID)

Emission limits combustion engines

APAC (Association assurance Peinture AntiCorrosion ) verzekeringsvereniging — www.apac-corrosion.be

Centrifuges

Renewable Energy Directive

Sustainable Aviation Fuels -

e,

-


https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.apac-corrosion.be%2F&data=05%7C02%7Cstephen.mcphail%40kiwa.com%7Cae524d902c89456d688908dcdcd8583f%7C52d58be569b4421b836eb92dbe0b067d%7C0%7C0%7C638628069013858905%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2FnpjO0f1e1GhJBP%2FEHFK74otfsoZOMJabNOzf9z9g%2FE%3D&reserved=0

.
... tO Workplace H, refuelling station

Safety of machinery Process safety — risk analyses

Quadro normativo Notified Body for assemblies, PED/MD/etc HAZOP, LOPA, SIL Determination
Fitness for service, testing & commissioning Certified functional Safety Analysts
Risk analyses operators SIF Design & Proof Testing

.
Explosion safety
IL Expertise an
" 153 and ATEX

ATEX Zoning & Techn
identification of ignition s

Explosion Safety Docu
ections for

alyses regardin




Quality by design approach — internal processes...

Concept & business
case

Engineering

RFQ to OEM - Procurement

Commissioning

Supply chain
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[
Bologna, 10 Ottobre 2024 w‘ 'IOMAH RUN

uuuuuuu

Operate &
Maintain

Decommissioning
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Quality by design approach —...in 4 dimensions

Concept & Engineering & Construction & Operate &
Business case Procurement Commissioning Maintain

Compliancy Authority Engineering : : : : : : Authority Engineering
ESG certification Authority Engineering Authority Engineering ESG certification
Role: [ Consultancy || 3rdParty | [ Consultany |[ NoBo |[ 3rdParty | [ Consultancy || NoBo || 3rdParty | [ Consultancy |[ 3rd Party |
Process Safety Risk Analysis: Safety Coordination Process Safety Risk Analysis:
_ Safety Strategy Support HAZOP/LOPA, SWIFT, FMEA, ... Process Safety Risk Analysis on HAZOP/LOPA, SWIFT, ...
in the environmental, process,
Safety  fire & explosion safety domain Mechanical integrity review SIEILEES S DAls
i Advisory for test &
Consultancy Explosion & Fire Saf Commissioning support maintenance programs RBI
COMAH/Seveso, Facility siting, Xplosion & FIre »a e oning supp Prog
L Functional Safety Test and validation of safety
QRA, Preliminary H&RA, ... o . . . L
Cybersecurity Risk Analysis systems Incident investigation

Materials, components &

Testing & Specification of Material & systems testing Non-Destructive Testing Non-Destructive Testing
Certification i i : ' )
Quality requirements Cybersecurity certification. Material QA/QC Control
EPC Capability audit Process Safety Audits Supplier Audits
Audits Manufacturer (OEM) Audits Functional Safety Audits Technical Supervision

Cybersecurity Audits Quality Mgt

2 kiwa¥
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Quality by design approach — beyond silos

Individual component optimization does not lead to system optimization

VY,




Quality by design approach — beyond silos

DRIVERS

Address
Desires
Location
Capital/funding
Identity

YOUR HOME
Toilet .
Children Parties
Meals Sleep GOALS
Work Logistics - Livelihood
Reading - .
Pets Recreation Status
Happiness
>torage Hobbies

A

Legislation (Regulations, codes & standards)

kiwa¥ B
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Quality by design approach — beyond silos

[ Off-takers ]

Stakeholders EMVironment/
society

YOUR INDUSTRIAL PROCESS

|
DRIVERS | &
_

FUNCTIONAL GOAL

* Desires
- Opportunity
e Knowhow m ECONOMIC/FINANCIAL GOAL
+ Capital/funding Supply chain

A’ it
* Assets/Location e

Decommissioning i:

ENVIRONMENTAL/SOCIETAL GOAL

A

Legislation (Regulations, codes & standards)

- kiwa¥

% FUEL
Bologna, 10 Ottobre 2024 w\@

uuuuuuuuuuuu



Kiwa — from NoBo to knowledge partner

Asset management
driven by business
objectives

Process
. . . ‘ ‘v
optimisation *

Conformity
os® driven by corporate
IOt Al standards

Compliancy |
driven by laws & |
regulations |

|

)
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Summary and contact information

N
Tailored service packages
to enhance safety and quality

@

Professionality guaranteed
combining expertise and vision

Primary contacts

Stephen McPhail
stephen.mcphail@kiwa.com
Giulia Botta

giulia.botta@kiwa.com

........................

Bologna, 10 Ottobre 2024


mailto:stephen.mcphail@kiwa.com
mailto:giulia.botta@kiwa.com
https://www.kiwa.com/hydrogen/

create
trust

2 Partner
o —| Stephen McPhail for
=] stephen.mcphail@kiwa.com Progress
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Product safety

Kiwa supports you in your:

« Alignment between stack suppliers H,-venting 0,-venting

« Assessment of risk assessments for

electrolyzer design & integration Purification

demister/ dryer

Purification

demister/ dryer

 Audits of suppliers & subcontractors

cathode anode

according to relevant standards or Cepsa

Gas

standard operating procedure (SOP) separat] Gas

separator

>
assemblies and components, inspections

during installation and final documentation

 Electrolyzer testing in accredited labs (ISO
22734, IEC 62282)

* Notified-Body services: certification of

 Installation approvals and inspections

kiwa¥



Workplace safety | Electrolyser plant

Interconnectivity creates new risks!

H,-venting 0,-venting Hy-venting 0,-venting

cathode anode

Storage & Compression &
Filling station i )

Kiwa supports you in your:

» Bankability assessment

* High level risk assessments

« Support in plant integration

0,-venting

Purification
demister) dryer

—

philosophies, facility citing studies, ...

cathode

« Support/Assessment of risk assessments

for plant integration

» Installation approvals and inspections

« O&M Readiness Plan for electrolyser

plants
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