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North of Scotland Offshore Wind Cluster

Today’s Programme

10.00am - Introduction and housekeeping — Jeya Calder, Highlands and Islands Enterprise
10.05am - Old and New Co-chairs changeover, Paul O’Brien, DeepWind

10.10am - Introduction to Draeger - Megan Hine

10.20am - Introduction to Arup, - Clare Lavelle

10.30am - Floating Offshore Hydrogen Production Platform — Stéphane Le Berre, Lhyfe
10.50am — Q&A Session - Lauren Macintosh, Cluster Builder

11.00am — End of webinar
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MEGAN HINE

Business Development Manager — SAFE
ENERGY TRANSITION

5 years experience in Draeger Safety
portfolio

Gas and fire detection systems background

Guest lecturer University of Aberdeen —
Gas safety for the energy transition

Wireless gas detection expert
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Drager Project
Solutions

Global portfolio Drager Marine & Offshore
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Drager Project

Packages
At a Glance

Firefighting Packages

Active fire protection in all sizes

* Deluge systems

* Gaseous extinguishing systems
» Sprinkler and water mist

* Foam systems

* Helideck protection
 GRP/Stainless steel cabinets

We offer custom engineering
project management, maintenance
and consulting on the entire
product range.



Drager Marine & Offchore 2020

Drager Project

Packages
At a Glance

Misc. Firefighting
Firefighting for all applications
Fire extinguishers
Hydrant stations
Monitor systems
Fire hoses and nozzles
Fireman’s equipment
GRP / Stainless steel cabinets

We offer custom engineering
project management, maintenance
and consulting on the entire
product range.




Drager Firefighting Solutions
Product highlights

Products Accessories

Firefighting Skids
Project-specific sizes for helidecks
and other applications

Atmosphere monitoring

Composite Fire Extinguisher
No corrosion, up to 15% lighter,
10 years warranty and 100% recyclable

Custom solutions

DMO IPX6 Storage cabinets
Various sizes, wall and deck
mounted, custom shelves

ATEX heating and lighting systems

Drager Marine & Offshore 2020



Drager Project

Packages
At a Glance

Misc Rescue & Lifesaving
Marine & Offshore lifesaving solutions

Lifejackets and survival suits
Lifebuoys and accessories
Pyrotechnics

Liferafts

GRP / Stainless steel cabinet

We offer custom engineering
project management, maintenance
and consulting on the entire product
range.

Drager Marine & Offshore 2020
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Drager Project

Packages
At a Glance

Misc Safety equipment

Marine & Offshore lifesaving solutions

Breathing apparatus

Escape breathing apparatus
Portable gas detection

Safety showers

PPE / Electrical safety equipment
GRP / Stainless steel cabinets

We offer custom engineering
project management, maintenance
and consulting on the entire product
range.
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Many thanks
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Clare Lavelle
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ARUP

DeepWind
Power2X Subgroup

Clare Lavelle
February 2023



ARUP
Global presence

89 offices
London 33 countries

Head office

£ 1 . 9 b n turnover
[0 YIS e e
17,400+ people
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ARUP
Energy Markets

Delivering deep decarbonisation

Hydrogen
& Industrial
Decarb

Offshore Wind

Decarbonisation Q

RENEEES

Regulated
Utilities



. L ARUP
Working across a project life-cycle

D ©-0-0-0-0-6

Policy & Strategy Feasibility Funding Planning Design Construction Maintenance,
operations and
commissioning




Providing Integrated Services

Engineering, Design and Project and Programme
Innovation Management

Digital Planning Consenting and

Development

Strictly Confidential | Advisory Service Portfolio UKIMEA Strategy

People & Organisation

Strategy, Finance and
Economics

Assets & Operations

ARUP
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rup in Hydrogen

Onshore
renewables

Hydrogen for
or from industry

Tidal
energy

Power generation
- ©.9. gas turbines and fuel cells

Domestioc and
Wave commercial heating

energy
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Pressure h Gas peaking plant/
reduction station @ Power generation

Electrolysers

Floating and
offshore
wind energy

Low pressure
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Transmission
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Hydrogen
for transport

CCUS transport

Inter-seasonal storage
Infrastructure

(underground caverns)
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Natural gas
extraction
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Carbon
Sequestration

Hydrogen for
export



cottish Hydrogen

REMEWABLE GEMERATION STORAGE

A mix of storage is reguired
to ensure demand is met with
further storage at port facilities.

Onshore Offshore

0
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ELECTROLYSIS TRANSMISSION TANKER
= PIPELINES TRAMSPORT

All hydrogen is green, Hydrogen Hydrogen demand
production is primarily transmission points are either
from large offshore network trensports directly connected

electrolysers platforms hydragen to to the network or
producing hydrogen diatribution centras are supplied by road
form large offshore wind around Scotland and tanker from regiona
farma. for export. distribution centres.

EXPORT TO EUROPE

94 TWh

Ecotland becomes cne of Europe's major green
hydrogen exporters driving green hydrogen
production in Scotland.

ssessment

Hydrogen is used in industry as a
feedstock and in industrial heating.
It is wsed in & limited way in power

generation.
POWER INDUSTRIAL
GEMERATION HEAT AND
PROCESSES

2 TWh 9 TWh
- ——
TRAMSPORT

O

22 TWh

Hydrogen becomes the primary fuel
in the transport sector, hydrogen
FCVa are the most commaon type of
vehicle. EVs remain important for
emaller vahicles

A small amount of hydrogen
iz used in peaking plants.

BLUE AND
GREEN

METHODS

1 Blue only (no stakeholder selecteq)

2 Mainly blue

3. Mixture of blue and green
4. Mainly green

5. Green only

Figure 27: Stakoholdar responses 10 ‘how hydrogen
production Iz zplit batwoon blue and groan production
methods

ARUP
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Offshore Green electricity Zero carbon heating
wind produces hydrogen for homes

AT s

o . An end to end 100% hydrogen system
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Hydrogen Transport
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Assessment of Electrolysers

Alkaline

OXYGEN / POTASSIUM HYDROXIDE

SEPARATION VESSEL

CONTROL SYSTEM

Electrical Hardware and Software

ELECTROLYSER STACK
- f\nodg

Metal I.i ining and Pm:eﬁsn;'g. Metal .C.nmn'g

- l_:alhode

Matal Mining ald Processing, Matal Coating
- Electrolyte
Chemical Process: ';n
- Separator
r.‘t;rlal Mining and F'm'.;esl‘a'lrg
- Porous Transport Layer Anode
ruel.al Mining and Prn;es sing
- Porous Transport Layer Anode
rn.’d.:LﬂI Mining and Processing
- Bipolar Plate Anode
r.'er-al Mining and .| ‘rocessing, Metal Coating
- Bipolar Plate Anode
Netal Mining and .F'ro" esing, Metal Coaling
- Frames and Sealing

Plaslics Processang, Precision Engineeanng

. DE-IONISED WATER UNIT
- Feed Water Supply

Plumbing, Water Industry

- lon Polishers

Resin: Waslewater Treatment, Polable Water, Food and
Beverage - Vessal: Plastics Processing, Precision Engineering

- Buffer tank

Precision Engineering

- Carbon Dioxide Scrubber

Flastics Processing, Precison Enginesrning

Filters

Wastewater Treatment, Potable Water,
Food and Beverage

>

- DE-OX0O DRYER UNIT
- Deoxidisar

Machine Engineering

Vessel Precision Enginesring - Catalyst: Metal Mining
and Processing, Materials Processing - Heater

- Dryer

Vessel, Precision Engineering - Catalyst Metal Mining
and Processing, Materials Processing

- Heat Exchanger

Machine Enginearing

CABL ING

Manufacture and Installation of Electrical Cabling

' COOLING UNIT

- Glycol Tank

Precision Enginesring

- Filter
Wastewater Treatment, Polabla Water,
Food and Beverage

- Glycol Pump

Maichina Enginaering

- Fans
Machine Engineering, Manufacture of Cooling Equipment

KOH / WATER SOLUTION REGULATION
SYSTEM

Machine Enginearing, Water Industry

PIPIN

Manufacture and Installation of Pipewark

TRANSFORMER / RECTIFIER

Elecirical Manufacturing and Insiallation

. HYDROGEN WATER SEPARATION

Precision Engineenng




Future Offshore Wind Scenarios

3. Key messages

3.4 Hydrogen as part of the energy mix

Including hydrogen in the portfolio has a minimal impact on the
overall portfolio LCOE.

Although the assumed onshore hydrogen
hubs draw deployment towards them, this clustering effect is
ess pronounced because the influence of other geospatial factors

1s more dominant on the spatial distribution of offshore wind
deployment

With green hydrogen predicted to be part of the energy mix required
to reach net zero by 2050 the research explored

—1in the High
Ambition pathway — the impact on cost and spatial distribution of

including offshore wind sites dedicated exclusively to producing
green hydrogen. Figure 29 shows hydrogen-dedicated sites in areas
that could favour both fixed and floating foundations

We considered the costs associated with both onshore and offshore
electrolysis. Generating hydrogen offshore and piping it to shore i1s
potentially more economically attractive than onshore electrolysis

due to capital savings and reduced electrical losses.

- As msessment of depluyment driver

Deployment Model
Foundation Ty
I Fixed (Jacket « 4 legged)
Fixed (Monopile)
! Floating (Semisubmersiblc)
All Clusters

ARUP

Deployment Model
Foundation Type
B Fixed (Jacket - 4 legged)

Fixed (Monopile)
Floating (Semisubmersible)
Al Clusters
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Deployment model output showing effect of dedicating $0GW of offshore wind 1o producing hydrogen and transporting to the onshore hubs m Figure 9
Base Case (lef) and Hydrogen Sensitivity (right) (High Ambition pathway, Scenarzo 7)

https://www.futureoffshorewindscenarios.co.uk/



Publications from Arup on hydrogen ARUP

If you’d like to know about Hydrogen and its role in the future energy system...

ARUP ARUP
Hydrogen Transport -
i s Fuelling The Future
Establishing a Hydrogen Economy e
The Future of Energy 2035
Scottish Hydrogen Hydrogen
Assessment
December 2020 ’vA i:“:::‘;wwm"“‘w‘“
Scottish Hydrogen Assessment ESTABLISHING A HYDROGEN ECONOMY: THE FUTURE OF ENERGY: GREEN FIVE MINUTE GUIDE TO HYDROGEN

THE FUTURE OF ENERGY 2035 HYDROGEN TRANSPORT



https://www.arup.com/perspectives/publications/promotional-materials/section/five-minute-guide-to-hydrogen
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2020/12/scottish-hydrogen-assessment-report/documents/scottish-hydrogen-assessment/scottish-hydrogen-assessment/govscot%3Adocument/scottish-hydrogen-assessment.pdf
https://www.arup.com/perspectives/publications/research/section/establishing-a-hydrogen-economy-the-future-of-energy-2035
https://www.arup.com/perspectives/publications/research/section/the-future-of-energy-green-hydrogen-transport
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Stéphane Le Berre

Lyfe

Lhyfe policy means that we
cannot share the presentation
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Q&A Session

Facilitated by
Lauren Mclntosh,
Cluster Builder
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