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“Project to Cultivate Marine Pioneers of the Future”

Announced by Former Prime Minister Shinzo Abe
20th Marine Day, on July 20th, 2015
The launch of “Project to Cultivate Marine Pioneers of the Future”
A consortium made by government, industry, and academia

- ' To increase by fivefold the number of engineers engaged in marine resource
mMIIRINE ENGWEERING - development

10,000 engineers by 2030

The Nippon Foundation Ocean Innovation Consortium
On the 4th of October 2016, the "Ocean Innovation Consortium" officially started
providing educational opportunities for engineering students and young
engineering professionals




RGU - NIPPON FOUNDATION SUMMER SCHOOL

* Introduced Scottish Universities and their Marine
Engineering Curriculum
e Supported visits to Selected Universities
e Supported initial Summer School at Robert Gordon
University
* First Programme in 2016
« 5t programme now in 2022
e 13 Japanese engineering students and young
professionals
e Eight different universities and three
international businesses (Marubeni, JX Nippon
Oil and Gas Exploration Corporation and
Mitsubishi Ship Building)




NIPPON FOUNDATION AND SCOTLAND
JOINT R&D Programme

« Aberdeen 2017 —_ | | R ScoTnsH
« The Nippon Foundation and Scottish Enterprise Urs 5 |

launched a joint R&D programme. ORI e 1 & ottish
- Supporting basic R&D research to foster leading Joa Uss | 0il & Gas:

innovation in offshore development. RIS WG Driving subsea
» Both parties provided equal funding of a total of 20 DCE S

million US dollars e
» To support joint projects that push boundaries and ?:q

challenge conventions in ocean innovation. m '
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Signing Ceremony for a MoU
oc! Between
' The Nippon Foundation and Scottish Enterprise




R&D COLLABORATIONS - Digital Oil Field

Mitsubishi Heavy Industries i
* Coda Octopus - development and integration of realtime 3D sonar with AUV

* Hydrason Solutions / Heriot Watt University — development and integration of wideband
sonar with AUV for cable survey

* |SC Ltd — development of control system for underwater docking of AUV

Japan Marine United

* Enovate Systems / Heriot Watt University — R&D and design for all electric work boats deck
tooling

Kawasaki Heavy Industries

* Hydrason Solutions / Heriot Watt University — development and Integration of wideband
sonar with AUV for pipeline survey

NEC Networks (NESIC) / JAMSTEC

* Tritech International — development and integration of subsea 3D sonar for cable network
security

Yogokawa

* EC-OG / Hydrafact / SMS QOilfield / WFS Technologies / BP — development and integration of
subsea IIOT for flow assurance, asset integrity , autonomous operations networking




R&D COLLABORATIONS - Blue Economy

Toda Corp

* Bridon / TTI Renewables — R&D, design and manufacturing of composite rope mooring
systems for deep water FOWT

Yokogawa

* EC-OG / Precision Impulse / Sustainable Marine Energy / Tritech / Sensorworks —
development and integration subsea I[IOT system in aquaculture , FOWT anchor
systems and CCUS reservoir seismography

JDC/IMU
* Eccose Subsea / Xodus — design concept for ambient lifting system and subsea
micropile
IHI

* Sustainable Marine Energy — deep water rock anchor foundation
Mitsubishi Shipbuilding

* SMS Ltd / Strathclyde University / Ithaca FPSO — development of condition monitoring
for floating offshore structures and digital twin




R&D COLLABORATIONS

Image of subsea pipelin
inspection with AUV

Autonngmqs subsea infraéﬁ;uctures
maintenance technologies

YOKOGAWA

Real Time Monitoring
{Physical Space)

Accelaraton

Uising the measured data,
the digital mods! will be
updated by simulatian,




R&D - on the path to commercialization
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OFFSHORE WIND IN SCOTLAND
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SCOTWIND - SCALE OF OPPORTUNITY

Bl operational

B Under construction

Consented

| With Seabed Lease
B scotwind 1 fixed
Il scotwind 1 floating

wiestof Orkney
Cluaran Ear-Thuath

154 > , :;

1 Pentland B

Beakrice ‘
My Cast ‘
Moy West i‘u

' ‘ A aramWind

CamplonWind

Hywind Scotlandll - v
=) i Abardeen Hay [ECWDC
Cluaram Leeas Ear
Kincrdine B ‘
'ieaﬁh:.#'l 1
Il
. liach Cape¥.L ¥,
Marha |rWrn{| Marven
' NN,:_,IL Bernwick Bank
o W
Hahin Rigg o 40 80

160 KM

ScotWind Leasing Successful Floating Bids

The scale of the floating wind projects in the
ScotWind leasing round will make Scotland the
largest market in the world for this emerging
technology and offers the potential for a large
proportion of the components for these wind farms to
be manufactured in Scotland.

o ) =4
Total 25GW /'< N\

iy I | I
Wind 15GW (60%)

Site  Developers Floating Capacity

We want to help build
2 SSE Renewables, CIP and Marubeni 2,610MW strong local supply
chains capable of
3 Falck Renewables and BlueFloat Energy 1,200MW . .
competing nationally
4 Shell and ScottishPower Renewables 2,000MW and internationally.
This also supports local
5 Vattenfall and Fred. Olsen Renewables 798MW communities and
7 DEME, Aspiravi and Qair 1,008MW provides opportunities
to learn new skills and
8 Falck Renewables, @rsted and BlueFloat Energy 1,000MW have Iong-term careers
10 Falck Renewables and BlueFloat Energy 500MW ina hUge VariEty of
roles.
11 Shell and ScottishPower Renewables 3,000MW .
Danielle Lane, UK Country
12 Floating Wind Allyance (BayWa r.e., Elicio, BW Ideol) 960MW Manager, Vattenfall , ,
14 Northland Power 1,500MW
15 Magnora ASA and Technip UK 495MW



BUILDING CRUTIAL CAPABILITY
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Offshore Wind
Supply Chain

« Hub and spoke structure

LI 1
A  Hub centred on Moray Firth and
Cluster 'Ly.,e;:r:' 4 Aberdeenshire Coast projects
Scrabster (Place)

‘

| Amish -« Wick |

1 Invergordon -m

- Spokes extending to centres of
offshore fabrication activity and port
infrastructure in other areas of

Fraserbugh |

‘g;-‘ A o Scotland
t Wi Choerseend/
2 - DeepWind Cluster

E = 715 members, representing
Montrose developers, supply chain
— . - companies, academia and local
P et Henewakiles !!
L‘!q::pbg‘(_: VATTENFALL g ecuinor government'
Zuare RWE =ew = 38 developers, largest group of
& ouaybridas £ Torac @ developers in any European
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INFRASTRUCTURE
TECHNOLOGY DEVELOPMENT

cATAPULI -

Offshore Renewable Energy
Our Mission
We will use our unique facilities and research and
engineering capabilities to bring together industry and
academia and drive innovation in renewable energy.

opportunity for

. renewable energy R&D (/\ The National

5 Rescarch iob Levenmouth 7MW demonstration
{\ # offshore wind turbine HVDC Centre

e AHERCEEN

¥

;. ,_;'__\' LEVERMOUTH

Electrical Infrastrocture;
Strathclyde & Manches

GLASEOW

i The Centre is a testing facility that hosts
detailed models (and control/protection
hardware) from multiple suppliers and has the
expertise (and technology infrastructure) to
undertake specialist studies; to support the

deployment of HVDC projects
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https://ore.catapult.org.uk/testing-validation/facilities/demonstration/levenmouth/

OFFSHORE WIND - KEY MESSAGES

« Scotland has an abundance of renewable energy potential,
with 25% of Europe’s wind resource crossing the seas around Scotland.

* The latest offshore wind leasing round, Scotwind, will deliver more than
28GW of offshore wind projects, 18GW of which are floating offshore wind.

* This is set to be the first floating offshore wind development on a truly
commercial Scale, and Scotland has the potential to become a hub for
floating offshore wind expertise.

* There is a critical role to play for Japanese companies with the right
technologies to contribute to building the floating offshore wind industry in
Scotland.







SCOTLAND A HYDROGEN NATION

o Scotland’s hydrogen economy is the ideal home for your hydrogen
investment

o Hydrogen Nation and Exporter - our huge renewable energy
generation capacity will produce and export hydrogen at scale to the
UK and Europe

o Immediate opportunities in both renewable and low carbon
hydrogen and its supply chains

o Join us and reap the rewards of the hydrogen revolution

Our ambitious h 4< A wealth of A track record of
@ hydrogen Jl renewable energy \/I advancing new
production targets Jl resource energy technologies

o — Supportive > 60 years of tra.nsferable
v — government policy experience & skills from
v established sectors like oil & gas

—_—

& SCOTLAND




SCOTLAND’S

VALUES

6@& INCLUSIVE
GROWTH
VY

FAIR WORK

@ NET ZERO

SCOTLAND’S WORLD LEADING

CLIMATE CHANGE TARGETS

ot
Net zero greenhouse gas emissions by 2045

&

?Qﬁ 50% of Scotland’s total energy demand to be supplied by
@ renewable sources by 2030

M@ 5GW of renewable and low carbon hydrogen production by
2030

L"Ej‘}{ 75% emissions reduction by 2030 — one of the toughest
%‘“‘ statutory emissions targets in the world

25GW of renewable and low carbon hydrogen production by
2045

Delivering our targets:
97.4% of Scotland’s gross electricity demand generated from renewable sources in 2020
31.8 TWh of renewable electricity — a record year

Y SCOTLAND




HYDROGEN
PRODUCTION

EXPORT

ELECTROLYSER
MANUFACTURING

REGIONAL g

HYDROGEN HUBS SCOTLAND’S
HYDROGEN
OPPORTUNITY

STORAGE,
CONVERSION &
DISTRIBUTION

SUSTAINABLE
TRANSPORT

END-USE
APPLIANCES




SCOTLAND’S OPPORTUNITIES

HYDROGEN PRODUCTION

o Scotland’s geographical advantage — vast wind, wave and tidal resources

o Early deployment of large-scale hydrogen production and carbon capture
utilisation and storage (CCUS)

o One of Europe’s largest Offshore Renewable Energy Zones

o Enormous project pipeline of onshore and offshore wind —

o Total energy pipeline could exceed 50GW
o ScotWind leasing - 28GW of new offshore wind capacity

o Huge scale-up of electrolytic hydrogen production required

o Scotland’s green hydrogen production market estimated to be 126 TWh = major
hydrogen exporter and 300,000 jobs by 2045

o Further opportunities to decarbonise industry, transport, heat and other
sectors, and to develop transportation and storage infrastructure

Y SCOTLAND



SCOTLAND’S OPPORTUNITIES

ELECTROLYSER MANUFACTURING

o lIdeal location for electrolyser manufacturing to
service Scotland’s huge project pipeline and
export markets

o Global leader in high value and advanced
manufacturing

o Transformational investment in infrastructure,
innovation and skills initiatives

o Opportunities for the integration of knowledge and
skills hubs, training academies and research
centres

o Range of sites suitable for large-scale
manufacturing facilities

o Reduce your carbon footprint with Scotland’s low
carbon and green electricity

#SCOTLANDISNOW

SCOTLAND’S OPPORTUNITIES

HYDROGEN STORAGE, CONVERSION

AND DISTRIBUTION

Opportunity for innovative technologies and equipment to
store, convert and transport hydrogen

Ideal location for Carbon Capture, Utilisation & Storage
(CCUS) projects

Proximity to offshore CO? storage resources

Readily available natural gas supplies

Existing oil and gas infrastructure and technical expertise
Transferable skills from the oil and gas sector
World-leading offshore and subsea expertise

R&D and innovation facilities to support the development
and deployment of new technologies




SCOTLAND’S OPPORTUNITIES

SUSTAINABLE TRANSPORT

Investment opportunities in hydrogen vehicles,
refuelling stations and other infrastructure

Already ahead of the game with hydrogen-powered
buses, cars and refuse vehicles

Hydrogen-powered HGVs to become prevalent

Transport demand for hydrogen projected to increase:
o 6TWh pa by 2035
o 14.9TWh by 2045

o Future markets in aviation and rail

SCOTLANDS OPPORTUNITIES
END-USE APPLIANCES

o Innovative hydrogen-ready technologies required for
domestic and commercial use

o Hydrogen to decarbonise Scotland’s gas grid:

o Pilot projects currently blending up to 20% hydrogen
into the existing network

o Potential to transition to 100% hydrogen in the
future

SCOTLANDS OPPORTUNITIES

HYDROGEN EXPORT

o Growing global market — Scotland predicted to become a
top exporter of hydrogen

o European Union target to import 10 million tonnes of
renewable hydrogen by 2030

o Proximity to expected European centres of hydrogen
demand — Germany, the Netherlands and Belgium

o Vast renewable resources and advanced infrastructure =
low cost transportation of hydrogen by ship or pipeline

¥ ScoTLAND



Hydrogen Policy Statement (pec 2020

5GW of low carbon hydrogen by 2030
Target for 11GW of offshore wind by 2030

Electrolyser
plant -

Potential oxyge nhfnr —y
the domestic market ‘__



HYDROGEN FOR SCOTLAND
@

REGIONAL HYDROGEN HUBS 9

ABERDEEN
ARGYLL & ISLANDS 9

AYRSHIRE

CROMARTY ?
DUMFRIES & GALLOWAY 9
DUNDEE

FIFE

. GLASGOW Q
. GRANGEMOUTH

10. ORKNEY 9
11. SCOTTISH BORDERS

12. SHETLAND Q 9

13. WESTERN ISLES

©CONOURALN

FI:TTA HYDROGEN HUB




Baldo of tolal generation potential minus tota
demand inclusive HZ in TWh
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Hydrogen Europe 2 x 40GW Electrolysis Study
April 2020 L
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HYDROGEN - KEY MESSAGES

« Scotland is a net producer of renewable energy and hydrogen is key to
allowing export of green energy.

* The Scottish government is committed to hydrogen as part of Scotland’s
green energy transition

* The next few years will be critical to decide the shape of the green hydrogen
economy

« Scotland has an opportunity to be a front-runner in the manufacture,
utilization and export of Green Hydrogen at industrial scale

* There is an opportunity for Japanese companies to play a part in the shaping
of the future hydrogen-driven energy system




SCOTLAND’S 32 Energy PORTS

Nigg Energy Park Port of Cromarty Firth / Invergordon Port of Inverness Aberdean Harbour

Kishorm Port & Dry Dock




SOWEC's Strategic Investment Assessment

Once engagement bebween
Successful ScotWind suitable ports and industry is
leaseholders to be encouraged underway, lessons should be

Q3

by SOWEC, industry and Crown
Estate Scotland to participate
in this collaborative Framewaork

learnt From this initial use of a
collaborative framework and
necessary adaptions made.

¢

¥

Industry Collaboration HDIZIITir":-’_j Focus

é Engage Leaseholders u Learn and Adapt
! The priority infrastructure :
SI]WIEI'_: inchikey _'T!mhef r‘“ investment for this framework
ETnJTeZE::SF;:Enf Tlfe o should be Floating platform
e I:I'J fFabrication and manufacture.
sectors for adopting a This Ansasament in clesr thab

collaborative framewark in
advance of ScotWind leases
being awarded

this can best be done through a
regional focus, investing in a
Scottish Floating Offshore
Wind Port Cluster

Investment Case

The collaborative framework
should then be used to support
wider engagement bebween the

offshore wind sector and port

providers, to help build tha
investment case for other
inward investment in offshore
wind component manufacture,
as well as o support
investment in necessary
assembly Facilibes.
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ScotWind & Scottish port growth

ScotWind Leasing Round
15 Sites (8-106wW) IR

DeepWind ports and
harbours members O

&
Risliin Wiy

O
Leith

_{}lllﬂkl

North East

=3 e W

ScotWind projects are clustered around the east, north-east and north of
Scotland

All areas have a number of port options, particularly for supporting O&M
activities

A number of ports have or are looking to invest in capacity to support
greater assembly and fabrication including

In addition there are inward investment opportunities in these and other
Scottish ports — for example:

* Kishorn & Ardersier —focus on options for concrete floating platforms
* Nigg, Invergordon, Hunterston & Leith —focus on floating platforms and assembly
* Montrose — focus on chain and anchor provision

* Arnish & Orkney — opportunities for fabrication or servicing
There are also opportunities for inward investment at a number of Scottish

ports for supply chain companies looking to serve Scottish, UK and other
European markets
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Forth Ports — Leith Renewables Hub

Leith Port, near Edinburgh, is owned by Forth Ports.

ENBW & BP have signed a reservation agreement to use the port
for marshalling activities for its 2.9GW Morvern project.

In addition, Forth Ports is investigating use of the port for
component and platform fabrication as part of a Floating Offshore
Wind Hub

The Firth of Forth area is near to a number of ScotWind and earlier
offshore wind projects, as well as offering access to the English
offshore wind market

Above: Proposed Leith Floating Offshore Wind Hub courtesy of Forth Ports




Port Case Studies — Cromarty Firth

e Opportunity Cromarty Firth is a partnership between the ports of Nigg (in background) and Invergordon (in
foreground) in North East Scotland.

e These Cromarty Firth have expertise in Oil and Gas, but are increasingly active in offshore wind work. Both ports
are seeking to grow their footprint in offshore wind and are well located in closeness to a large number of
ScotWind projects, particularly a number of the larger floating offshore wind projects.

* Invergordon is a Trust Port, while Nigg is owned by Global Energy Group. Both have plans for expansion to develop
additional quayside and adjacent areas to support growth




TODAY’S TAKE AWAY

Offshore wind in Scotland is an existing and fut
point into the UK and EU markets.

Scotland’s abundant wind resource presents a substan
companies looking to address offshore wind supply chain

Scotland’s growing production of green electricity will address
green energy vectors at commercial scale.

The opportunity for Japanese companies to enter the local supply chai
and solutions to enable such large-scale commercialization is now.

SDl is here to support and facilitate your journey

Lessons learned in Scotland can contribute to Japan realizing its target of a decarbo
society by 2050.
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