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Kivalosagi Kézpont
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We ensure quality & safety

INDUSTRIAL SERVICES MOBILITY

& CYBERSECURITY

= Pressure Equipment = Periodical Technical Inspection
= Elevators & Lifting Equipment = Driver’s License

= Electrical Engineering & Building Technology = Car Services & Appraisal

= Industrial Inspection & Materials Testing = Engineering & Type Approval

= Infrastructure & Project Supervision » Rail

= Energy & Environment

714/2022 Corporate Presentation

5 BUSINESS

PRODUCTS

Softlines
Hardlines
Electrical

Solar & Commercial
Products

Medical

STREAMS 2 I BUSINESS FIELDS

ACADEMY & LIFE CARE

= Occupational Health & Safety
= Training & HR Development
= Labour Market Services

= Digital Transformation

SYSTEMS

= Certification of Management
Systems

= Customized Services

= Government Inspections
& International Trade
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Hydrogen news — hirfigyeld szolgalat

29.06.2022 Germany/Australia: Australian-German business coalition releases roadmap for large-scale green
hydrogen import to Germany

29.06.2022 Finland: Finnish National TSO for Gas Gasarid Finland to Develop a National Hydrogen Infrastructure

29.06.2022 Tunisia: Launches Green Hydrogen Project H2Vert

29.06.2022 China: Is Aiming to Establish World Leadership in Hydrogen Technology

27.06.2022 Mauritania: EIB and Mauritania to scale green hydrogen investments

Competitors

23.06.2022 TUV SUD: New certification marks for fuel-cell systems and components of H2 systems

23.06.2022 DNV: Digital twin for hydrogen transport in GB’s gas transmission system

22.06.2022 TUV Rheinland partners with Conenergy

Investment / Funding

29.06.2022 Denmark/Norway: HydrogenPro AS — Funding Granted for Several New Projects for Green Hydrogen

29.06.2022 Norway: Norwegian hydrogen hub plans receive NOK 148m grant

29.06.2022 UK: £10million hydrogen innovation scheme for Scotland

29.06.2022 Denmark: DKK 88.8m grant for Power-to-X and green hydrogen development in Denmark

A TUVRheinland®
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A TUV Rheinland hidrogénnel kapcsolatos kompetenciateruleteinek attekintése

A 6 alappillér

& _<all Fébb meglatasok
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_ b 4 kulcsfontossagu

Power Productlon Storage Transport Distribution Application = Minden agazatra és
Erémuvek Gyartas Tarolas Szallltas Elosztas égfelhasznalas : i .
interfészre vonatkozo
technologiai ismeretekre

= Wind power * Electrolysis = Geological / » High pressure = Natural gas * Heat L
plants underground pipeline / distribution van szukség.
= Natural gas _ transport network  network * Power
= Solar/ steam reforming  * Industrial tank - o .
photovoltaic - LH2 = Tank truck = Hydrogen * Mobility = A meglévo iparagakba
systems . Metr;an.e - GH2 -LH2 network * Industry beagyazando U]
. pyrolysis (BASF) -LOHC - GH2 . : feedstock oJe|F
Nuclear power _ Ammonia _LOHC Etz]’:?oer:?g ' technologiak
= Conventional - Methanol « Maritime = Ammonia o
power - SynFuels vessels = LOHC production = A meglévd
= Carbon capture = Steel production (gaz)infrastrukturak
and storage / = Methanol (szallitas és elosztas) és
utilization production alkalmazasok utélagos
felszerelése/korszerisit

LH2 Folyékony hidrogén ) )
GH2 Gaz-hidrogén ése lehetséges.
LOHC Folyékony szerves hidrogénhordozok

A TUVRheinland®

5 04.07.2022 Precisely Right.



TUV Rheinland’s TIC and consulting services along the H2 value chain
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INSPECTION

RETROFIT ANALYSIS

PERFORMANCE VERIFICATION

TESTING

CERTIFICATION

TRAINING & QUALIFICATION

04.07.2022

TECHNICAL CONSULTING

Accreditation/
recognition

QOA0Ad0

Service
example

Manufacturing
(factory acceptance)

Asset, material

Purity, efficiency

Gas components,
materials
Green Hydrogen,
industrial components
Safe handling and work

Risk and safety,
simulation
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Az Egyesult Kiralysag Energiaipari Tanacsa 65 hidrogenprojektrol szamol be,
amelyek elso gyartasa 2019-2030 kozott kezdodik

Key insights

25 - - 40 = A hidrogénenergia-ipari projektekbe térténé befektetések
21.1 35

fellendilnek, Eurépa pedig mind szamaban, mind
mennyiségében a régio eléfutara

= A z06ld hidrogén termelés a f6 hangsuly (78%)

= Szinte minden projekt kisérleti projekt

= Alegnagyobb és legambiciozusabb projekt messze a 15
milliard USD érték( Dolphyn projekt, amely Eurdpa teljes
beruhazasanak 71%-at teszi ki. Az ERM altal mikddtetett
és eredetileg a brit kormany altal finanszirozott, lebegé
tengeri szelet és tengervizet hasznalva hidrogént allit
majd eld, amelyet a szarazfoldre szallitanak. A projekt 2
MW kapacitassal indul (a tervezett kapacitas 1/5-e)

Planned investment (bUSD)
Number of Projects

= Mas régiokhoz képest a Kozel-Keleten kevesebb, de
magasabb érték( projekt van, mig Eurépaban sok az
alacsonyabb értékl projekt

Europe Middle Australia Asia North = Azsia magaban foglalja Kina hidrogénenergia-projektjeit,
és nem tartalmazza a japan és koreai technoloégiai

East  Regions America projekteket. Eszak-Amerika projektjei az Egyesiilt
Allamokban 6sszpontosulnak.

] Dolphyn project ] Project value = Number of projects

(Status August 2020)

A TUVRheinland®
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A hidrogénprojektek kihivasai

A hidrogéntechnologiak és -projektek szamos kihivassal néznek szembe

@ Osszetettség / A technolégia értékelése A jovébeli stabilitisra vonatkozé ddntések a beruhdzasok és adok tekintetében

”

v 4 Technoldgiai integracié Hogyan integralhatdk a hidrogéntechnolégiak a jelenlegi ipari strukturakba?
@/ Engedélyezés A szabalyoknak, szabvanyoknak és engedélyezési eljarasoknak valé megfelelés
i Miiszaki kockazatkezelés és biztosithatéosag Az lzemnek a munkavallalékra/kdrnyezetre vonatkozo kockazata
(PO A szerkezetek, rendszerek és alkatrészek szabalyzatoknak és szabvanyoknak valé megfelelése/megfelel6sége
N

\# [Egészségvédelem és kornyezet Fenntarthatdsag, kockazatertékelés es védelmi intézkedések

Q: Személyzet Képesités / kompetenciafejlesztés, képzés

Ertékes hozzajarulas a biztonsagos energiaatallashoz:

TUV Rheinland Hidrogén Kompetencia Kézpont kiilonb6zé szakteriiletek szakértéivel

Tovabbi informacié a www.tuv.com/hydrogen oldalon talalhaté.

A TUVRheinland®
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http://www.tuv.com/hydrogen

JO okok a TUV Rheinland partnerként valo valasztasara

= Aktivan részt vesz hidrogénszabvanyositasi bizottsagokban, helyi és nemzetkozi hidrogénkonzorciumokban.

= Tobb évtizedes projekttapasztalat Németorszagban és kulfoldon a hidrogéntechnoldgiak, a megujuld energia, az

energiahatékonysag, az infrastruktura és a mélyépités teruletén.
= Erds szakértdi csapatok a kulonbozd technoldgiai tertleteken, hogy minden kihivast lekuzdhessenek.

= |Ismerjuk a kulonb6z6 orszagok helyi szabalyozasi kovetelményeit, hogy biztositsuk a jogszabalyoknak, szabalyzatoknak

és szabvanyoknak valé megfelelést az engedélyezéshez.
= Hosszu tavu hirnév a fuggetlenség és a partatlan tanacsadas terén tgyfeleink javara

= Elkotelezettek vagyunk a nyilt és egyuttmikodd ugyfélkapcsolatok kialakitasa irant, és hosszu tavu partnerként kivanunk

mukodni.

thyssenkrupp
nucera

VATTENFALL @  Hydrogen FuelTech SR BES /A TOVRheinland®
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Esettanulmanyok

Az alabbi teruletekrol:
= Gyartas, eldallitas

= Tarolas

= Szallitas

= Felhasznalas

= Fenntarthatosag

A bemutatando video elérhetdsege:
https://youtu.be/YUEVhWpab58

A TUVRheinland®
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https://youtu.be/YuEVhWpab58

g Production

Reference Cases: Several H2 Electrolysis Plants

Manufacturing, installation and commissioning of Megawatt size hydrogen electrolysis plants.
Extension up to 200 Megawatt (200.000 tons/y capacity) in progress

Large Manufacturer

Design exterminations, system approvals, Hazard analyses, explosion
protection services, licensing & environmental services

=1 Main Service

= Safety operation — and CE conformity - assessment of the entire plant, integration and verification of
Project Focus the interfaces within the existing plants under operation; Check of conformity with reference to PED
(pressure equipment directive),

TUVRheinland®

TUV Rheinland Hydrogen Reference Cases Precisely Right.
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Reference Case: Risk assessment of electrolysis hydrogen production system

We support our customer with risk assessment and improvement for the safe use of electrolysis hydrogen production system.

Client

Location

Timeframe

Main Services

Project phases

TUV Rheinland Hydrogen Reference Cases
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g Producion
Reference Case: Hydrogen Electrolyser HAZOPs, LOPAs, DSEAR

HAZOP study, LOPA, DSEAR for electrolysis plant including electrolysers and associated equipment

Client

Location

Timeframe

& Main Service

Project focus

A TUVRheinland®
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g Production

Reference Case: H, Electrolyser and filling plant

The project included the testing and initial commissioning test of an H2 electrolyser, three H2 compressors, hydrogen storage
and dispenser (refuelling of buses).

AWG Wuppertal

Wuppertal

2019-2021

Functional safety assessment.

Wauppertal has been a hydrogen model region since 2020 with local cooperation from AWG, Wuppertal municipals
(WSW) and local stakeholders. AWG generates hydrogen by electrolysis at its waste-to-energy plant in Wuppertal
region. 10 fuel cell buses and a hydrogen refuelling station from WSW were put into operation in 2020.

Project scope:

=  Testing of the process control technology (Measurement, control and regulation technology)

= Hardware and software integrity assessment

=  Technical function test

= Relevant standard DIN EN 61511

project focus

A TUVRheinland®
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g Production

Reference Case: H, Electrolyser

The project involved testing the world's largest prototype PEM electrolyser to date, with a rated output of 1 MW, followed by a
field test at E.ON's Hamburg-Reitbrook site.

Hamburg-Reitbrook
2015

Assessment of the overall system for compliance with the relevant standards
and directives for placing the system on the market.

Testing of the explosion protection

Testing of the process control technology (Measurement, control and regulation technology)
Electrical safety

Technical support

Testing of modifications to the software (during operation)

Relevant standard DIN EN 61511

project focus

A TUVRheinland®
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g Production

Reference Case: H, Electrolyser

The project includes conformity assessment on a hydrogen electrolyser (AEL process / atmospheric or pressure-driven with
30 Nm?¥h H2). Manufacturer: ENERTRAG HyTec GmbH (Model HDE-05)

- L

Brandenburg University of Technology Cottbus (H2 test stand)

Germany

2012

Notified body during manufacture, commissioning according to BetrSichV as
VAURS

=  Examination of conformity with reference to the PED (Pressure Equipment Directive) as well as other relevant EU
directives incl. CE conformity assessment of the entire system (assembly)

project focus

A TUVRheinland®
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g Production

Reference Case: H, Electrolyser

The project comprised the testing of a PEM electrolyser with a nominal electrical output of 250 kW.

- L

hydrogenics

Scotland, UK

2017

Evaluation of the hardware integrity of the PLT technology (MSR)

=  Testing of the process control technology (Measurement, control and regulation technology* |
project focus = Relevant standard IEC 61511

T A
2EN

A TUVRheinland®
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g Production

Reference Case: H, Electrolysers

The project comprised the testing of PEM electrolysers and subsequent practical testing.

r
W Fraunhofer Institute

- Freiburg, Germany
M R 2018, nominal power 1 MW
: 2019, nominal power of 200 kW (test bench)
{

Main Service Functional safety assessment.

- L

=  Testing of the process control technology (Measurement, control and regulation technology)
=  Technical support
= Relevant standard DIN EN 61511

project focus

TUV Rheinland Hydrogen Reference Cases

A TUVRheinland®
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Reference Case: Quantitative and Occupied Building Risk Assessment

Refuelling station, hydrogen storage facility expansion QRA (quantitative risk assessment) & OBRA
(occupied building risk assessment).

Large Gas supplier

Aberdeen, UK

2021

QRA (quantitative risk assessment) & OBRA (occupied building risk
assessment).

= Quantitative Risk Assessment, including consequence modelling, frequency analysis and calculation of risk generated
by individual proposed modifications.

= Occupied Building Risk Assessment to assess the impact of the proposed Hydrogen storage facility on occupied
buildings.

Project focus

A TUVRheinland®
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3y storage

Reference Case: Cavern Storage Project

The project comprises investigations of different scenario-based release situations including the associated effects (e.g.
free-jet fire)

- L

STORAG ETZEL GmbH

Rudersdorf near Berlin
2022

Effects of releases/incidents for two planned cavern storage facilities with the
storage medium compressed hydrogen

=  Estimation of the effects to be expected in the worst case in the event of a design basis accident (blowout)
= Impact studies on scenario-based failure traps (blowout) at the hydrogen caverns
=  Normative bases among others: TRGS 407

project focus

A TUVRheinland®
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b Transportation

Reference Case: Pilot project for H2/natural gas-mix in existing distribution networks

TUV Rheinland investigates which technical and structural requirements must be achieved to use hydrogen safely in households. The proportion
of hydrogen in the natural gas distribution network is increased stepwise and the integrity of the existing gas appliances and boilers tested.

Client

Location

Timeframe

Main Service

Project Phases

A TUVRheinland®
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} Transportation

Reference Case: Hydrogen Process LOPA Analysis and Consegquence Modelling

Technical safety studies and Physical effects consequence modelling

Heavy Engineering company

Renfrew, UK
2020

LOPA analysis for low carbon bulk hydrogen supply pilot project of n enhanced
steam reforming process.

= LOPA study to demonstrate that the hazard preventive and mitigation controls in place are sufficient to reduce the risk
to an acceptable level.

= PHAST modelling to determine consequences of a flange leak on a hydrogen pipeline for a pilot project at Cranfield
University.

Project focus

A TUVRheinland®
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Qq fovicaion |

Reference Case: Participation in the expansion of a hydrogen infrastructure.

The framework agreement between TUV Rheinland and a German operator of hydrogen stations was extended to expand the filling station
network for H2-cars as well as for heavier commercial vehicles and to integrate the hydrogen stations into existing filling infrastructure.

Client

Location

Timeframe

Main Service

Project focus

A TUVRheinland®
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Qq fovicaion |

Reference Case: Safety Support for hydrogen fuel cell development program.

We supported our customer with a package of different services to safely advance his hydrogen fuel cell development program.

Client

Location

Timeframe

Project focus

Main Service

TUV Rheinland Hydrogen Reference Cases
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o /ovicaion |

Reference Case: Procurement of trains powered by hydrogen fuel cells

TUV Rheinland successfully supports the Rhine/Main Regional Transport Association (RMV) in supplying and ensuring the long-term
availability of 27 multiple unit trains with hydrogen fuel cell drive.

Client

Location

Timeframe

Main service

Project focus

A TUVRheinland®
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o /ovicaion |

Reference Case: Desktop Safety Review Hydrogen Refueling Station

Independent review and verification

Client

Location

Timeframe

Main Service

Project focus

A TUVRheinland®
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Qq fovicaion |

Reference Case: Filling station network of the future.

The framework agreement between a German operator of hydrogen stations and us was extended by a further 2 years. The aim is to further
expand the German filling station network for H2 cars as well as for heavier commercial vehicles and to integrate the hydrogen stations into
existing filling stations.

Location

Timeframe

Main Services

Project focus

A TUVRheinland®
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Qq fovicaion |

Reference Case: Development of a rail-specific standard for hydrogen applications

Separate technical regulations and standards are to be drawn up for the approval of hydrogen-powered rail vehicles in order to simplify the
implementation and approval process for hydrogen and fuel cell technology in rail vehicles.

Client

Location

Timeframe

Main Service

Project Focus

A TUVRheinland®
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o /ovicaion |

Reference Case: Safety Studies for Hydrogen Bus Depot

DSEAR Risk assessment for introduction of hydrogen powered bus servicing activities to existing

Client

Location

Timeframe

Main Service

Project focus

A TUVRheinland®
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Qq fovicaion |

Reference Case: VInnoMIR - Preparation of the use of innovative SPNV venhicles.

Together with a solicitor’s office TUV Rheinland supports ZVNL in its comprehensive investigation into the use of alternative drive systems
in regional rail transport (SPNV) operations in the Central German Territory.

Client

Location

Timeframe

Main Service

Project Focus

A TUVRheinland®
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b Sustainability

Reference case: Green Ammonia / Hydrogen Certification

We support a renewable energy firm to assess the concept engineering for their green ammonia project in Oman and
certify green ammonia based on TUV Rheinland standard

Client

Location

Timeframe

Main Service

Project focus

A TUVRheinland®
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Koszonjuk figyelmuket

Geszti Sandor

Uzletag Igazgaté Ipari szolgaltatasok
Globalis Hidrogén Kompetencia Kézpont
Telefon +36-30-517-4714

Mail:

LEGAL DISCLAIMER

This document remains the property of TUV Rheinland. It is supplied in confidence solely for information purposes for the recipient. Neither this document nor any

information or datai contained therein may be used for any other purposes, or duplicated or disclosed in whole or in part, to any third party, without the prior written TUV R he| n Ia nd ®
authorization by TUV Rheinland. This document is not complete without a verbal explanation (presentation) of the content.
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