56 32
gggg HydroHub

Supply Strategy; Import/Export Strategy
The global trade in hydrogen and its derivatives:

Needs analysis - strategy development - implementation

Regardless of which project phase you are currently in, when it comes to initiating, developing and implementing supply, import and
export strategies for hydrogen and its derivatives, HydroHub has a comprehensive, modular service portfolio in the areas of consulting,
engineering and training. The following graphics provide an overview of our phase model for determining the current status of energy
demand/energy surplus and for creating demand-oriented supply, import or export strategies. Based on this, it is a question of taking
the right steps so that planning, implementation and operation of the associated hydrogen projects are successfully implemented.

Phase 1: Needs analysis

We provide support right from the start: beginning with an analysis of the current situation through to the potential analysis to explore
current needs as part of an energy halance. Selected companies of the TUV NORD GROUP are at your disposal with a wide range of
technical services.

Coordination of overall context & client positioning:
Module 0: - Goals - Scope
Quick check - Priorities - Criteria
- Requirements - Time frame
- Expectations - Mandatory data
_g Module 1: — Analysis of energy supply systems, incl. grids for
D Status quo analysis — ldentification of demand in main sectors Energy efficiency, stability and expandability
g . Energy — Development of direct supply strategies I (e.g. determination of economic losses)
o= (Energy consumption/ consumption (e.g. PV and heat pumps in buildings) supply — Price modelling and demand forecasting in local or
=} offering) — And other services systems international energy markets
i, — And other services
n
=
[+
[= . . q
< — Potential analysis for renewable energies
- Module 2: — Actual state and potential analyses for efficiency gains in Power ’Eer‘gagigeoﬁral'sed OIS, SaEN 07 izl
@ Potential analysis Efficiency 5 Tsénosteh?f;r(a‘éggmgs' i, Tl i) generatmr_‘ — Evaluation of sustainable investments according to
= technologies Environmental, Social, and Corporate Governance (ESG)
a \/ — And other services
Module 3:
Energy balancing — Determination of energy transport and energy storage needs (hydrogen)
— Determining the potential for energy import/export (hydrogen)

Phase 2: Development of an individual hydrogen supply, import or export strategy

Based on the existing energy balance, we support you in creating an individual hydrogen import or export strategy. The focus here is on
the analysis of procurement and sales regions, a consideration of the required infrastructure as well as an investment and profitability
analysis.

Coordination of overall context & positioning of the client:

Module 0: - Goals - Criteria
Quick check - Competitive factors - Time frame
- Expectations - Mandatory data
- Scope

— Price modelling and demand forecasting in local or international energy markets
Module 1: — Analysis and evaluation of potential sales markets, taking into account location-specific advantages and disadvantages
P t — Development of procurement and sales strategies
. n?cur_emen Pr — Advice on international/national requirements for certification/classification of hydrogen
distribution regions — Analysis and evaluation of possible options and potentials of trade routes for import & export via pipeline, ship, rail or road
— Trading mechanisms and exchanges: analysis and evaluation of hydrogen commaodity exchanges
— And other services

— Preparation of actual and potential analysis for the retro-fitting of existing and the construction of new infrastructures for import, storage, transport and conversion of carrier
substances (LH2, LOHC, methanol, ammonia)

Infrastructure-related capacity planning taking into account procurement/sales markets

— Advice on technical and legal regulations as well as hazards and risks in the handling of carrier substances

And other services

Module 2:

Development of an H, import or export strategy

) S Assessment of hydrogen applications (e.g. market maturity, requirements, etc.) and needs analysis in the main sectors (buildings,
Infrastructure 2a: Application > mobility, industry)
| 2b: Manufacturing > Economic/technological/safety- and sustainability-related analysis and evaluation of manufacturing technologies
. Economic/technological/safety- and sustainability-related analysis and evaluation of transport and storage technologies. Advice on
\/ e ST > connection options to cross-regional transport infrastructure (e.g. inland transport and ports)

o Modulg g [".VEStment.and —  Analysis and evaluation of business models and applicable national and European funding programmes

?,,’ profitability analysis —  Economic feasibility analyses based on selected procurement and sales markets (e.g. manufacturing, transport and storage costs)

o] —  Investment calculations
= "
o — And other services

Module 4: — Summary
Measures for action — Report

— Final presentation
—  Control of or actual implementation

Phase 3: Implementation of the hydrogen supply and the import/export strategy

In order to implement specific supply, import or export goals, we support you in detailed planning, project implementation and operations.
Our range of services extends from project management, document and operator obligation management, basic and detailed engineering

, environmental and enginee-

for the process engineering to production-accompanying project implementation with extensive geotechnica
ring services.

Coordination of the overall context and positioning of the customer:
Module 0: - Goals - Areas of application
Quick Check - Competitive factors - Criteria
- Expectations - Time frame
- Required data
- Monitoring of the current implementation - Project nEanagement f;@g\jerall coordination and alignment of
. - Moderation and support in public relations . projects (e.g. support
Module 1a: . - Stakeholder management MO.dU|E 1b: - Document management
Strategy Implementation - Support in adapting the strategy to changed general conditions Project flow - And other services
- And other services
- Supplier evaluation
- Analysis and evaluation of manufacturing, transport and storage technologies with regard to sustainability in the planning phase
(e.g. by integrating renewable energy sources to minimize CO2 certificates)
- Feasibility study for planning/legal approval
2a: Sustainability - Site assessments under planning/legal approval aspects and environmental aspects in the concept phase
- Expert reports on environmental compatibility, air pollutant emission forecasts
- Advice in the area of supply chains: risk analyses, workshops, training courses
- Support in the development of sustainability strategies and management, CO2 Accounting
- And other services
- Support for site selection, site development, site assessments, as well as concepts and framework conditions
- Site-specific risk assessments and risk analyses for handling carrier substances (LH2, LOHC, methanol, ammonia)
q Creation of risk analyses to determine the hazard potential and hazard assessments (HAZOP analysis, HAZOP safety report)
2b: Security L Ay 4 h ! 0 .
ysis and evaluation of manufacturing, transportation, and storage technologies with regard to safety aspects in the planning phase
(e.g., safety-related requirements for inland transport)
- And other services
- Consultation and support for the application of national and European funding
- Financial advice & investment decisions
- Investment calculations based on specific strategic guidelines
b - Feasibility studies regarding "site selection” in terms of environmental compatibility (e.g., project impacts on protected assets, nature,
Module 2: 2 - ; h
c: Efficiency and species protection..)
concePt/ - Evaluation of sustainable investments based on Environmental, Social and Corporate Governance (ESG)
Planning - Determination of investment costs
- Basic and conceptual planning
- And other services
>
Bo
2
© - Creation of technology overviews
2 - Development of commissioning and recurring inspection concepts
e - Generation of risk analyses to determine the hazard potential during interventions
B - Assessment of the structural suitability of components for intended hydrogen transport, storage, and use
Q. - Support for basic and conceptual planning
5 - Screening for production facilities
~ b - Creation of specifications
% 2d: Technology - Development of commissioning and recurring inspection concepts
o - Concept planning / concept engineering of facilities, e.g., NH3 cracking units, electrolyzer units
£ Analysis and evaluation of manufacturing technologies and transportation and storage technologies in terms of technological aspects in the
= planning phase (e.g., advancements in cooling technologies)
a‘:) - Assessment of hydrogen applications (e.g., market readiness, requirements, etc.) and demand analysis in key sectors (buildings, mobility,
(1) industry)
8 - And other services
el
>
<
(] - Development of concepts in accordance with current legal requirements, standards, and regulations
f, - Support for planning and regulatory feasibility
Y 2e: Regulations - Approval management: Support in the handling of approval procedures and communication processes with the relevant authorities for
o hydrogen projects (authority engineering)
g - And other services
=}
3
5
. : i - Site assessments under environmental aspects during project realization
GEJ 3a: Sustainability ~ And other services
=
=
o - Site assessment (external hazards)
3 - Fire protection safety analyses
© - Vulnerability assessments, identification and analysis of potential risks
i 3b: Security - Creation of security concepts
5 - Analysis and evaluation of damages and measures to prevent similar disruptions
[ag] - Construction supervision during the manufacturing/repair of components for hydrogen storage/conveyance
- And other services
Module 3:_ e - Procurement and construction supervision
Implementation 3c: Efficiency - And other services
- Consultation for the procurement of components and systems
- Creation of feasibility studies according to the state of the art
- Analysis of power grids: e.g., short-circuit, load flow calculations, utilization and optimization considerations
3d: Technulogy - Damage assessments and analysis of damage causes
- Concept engineering
- Development of specifications
- And other services
- Document and operator duty management
3e: Regulations - Owner's engineering
And other services
- Monitoring of hydrogen infrastructure through sensor data, GIS (Geographic Information System), reporting tools, and alerting functions
- Consultation for creating CO2 balances
4a: Sustainability - Generation of sustainability assessments
- CSR reporting
- And other services
Support for fire protection and explosion protection
4b: Security - Assistance in creating explosion protection concepts and documents
Module 4: - And other services
Operations
P - Monitoring of the operational strategy
Ac: Efficiency - And other services
- Computational verification/structural mechanical simulations in plant engineering: static and dynamic verification calculations according to
4d: Technology national and international regulations, analytical calculations up to finite element simulations (FEM)
- And other services
. : - Creation of legally compliant documentation
4e: Regulations - And other services
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