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Ambition or:on

Create on Shetland a green
hydrogen export business at
industrial scale by harnessing
offshore wind power and creating
new jobs

Transform Shetland’s current
dependency on fossil fuels to

10 z1pfSiie) 800 affordable renewable energy to
address fuel poverty and improve
community wealth

Energy Vision

Skilled workforce, industrial land, ports, wind & tidal

Enable offshore oil and gas sector
transition to net zero utilizing
renewable energy to sustain
thousands of jobs and security of

supply

Transformational opportunities at a regional and national scale delivering net zero 1



Shetland regional energy hub
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Transitioning from an oil & gas to a renewable energy hub
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Onshore Wind

0.75 GW onshore and over 3GW of offshore wind to enable offshore decarbonization & produce green H2 for export
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In 2016, Nova Innovation installed the world’s first
offshore tidal array in the Shetland, successfully
powering homes, businesses and the Shetland grid

The project has demonstrated long-term reliability and
Is now delivering impressive cost reductions, setting it
on target to compete with grid fossil fuels

Nova has worked with Tesla, creating the world’s first
tidal power station with the ability to deliver baseload

tidal power - constant, steady state renewables to meet
consumer needs

Nova added a water to wire EV charge point located on
the scenic shores of Bluemull Sound on the island of
Yell, which now has the world’s first cars entirely
powered by the tide

Nova Innovation has secured an agreement with
Crown Estate Scotland to locate a 15SMW array at Yell
Sound in Shetland

Tidal power will play an important role in providing power locally and potentially green hydrogen 4
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Sullom Voe hub potential ] e

1500 acres of 0|I &gasA 42
: “’J%”rmnal infrastructure” co‘l‘;lq
- beutilized for green H2
production & offshore wind

sector support s,

RN} %é‘epurpose Sullom Voe and establish
business opportunities harnessing
skills to sustain and create new jobs

Sullom Voe could be repurposed to establis




Shetland ports
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Cullivoe

Scalloway Port Facility
AN N A : Sullom Voe

Dales Voe

\

40 years+ oil & gas export from Sullom Voe terminal Scalloway Lerwick Port
Deep water berthing facilities
Support offshore wind & H2 export

ORION linked EU & UK government port initiatives

Shetland ports can support offshore wind sector and hydrogen/clean fuel export

Shetland Islands Council operated
4 Jetties up to 24m deep

Liquids & gas export/import
Construction jetty up to 9.5m
14,000m? laydown with expansion

Lerwick Port Authority operated
12.5m water depth

60t/m?2 quayside load capacity
45,000m? laydown with expansion
Potential deeper water port 24m

Lerwick Port Authority operated
4,600m quayside, 12.5m deep
50m anchorage available
130,000m? laydown available
Additional laydown 100,000m?

Shetland Islands Council operated
850m of quayside

Water depths up to 7m

Limited laydown potential




Shetland supply chain or:0on ::

Shetland Energy Transition Skills Group

 Ensure that skills issues across Shetland, and wider,
energy sector are well understood

Resource Infrastructure Distribution Storage
* Ensure a skilled workforce is in place to address
H r \ — challenges and capitalise on opportunities
 m—— | H ' . .
nonh\™2 « Ensure a co-ordinated and partnership approach to
o help address Shetland’s skills & training requirements
Wind H2 plants Electricity H2 pipelines CO2 storage

* Inform and influence Shetland’s education and skills

provision
A
i } ﬁi?ael:l(i;: ‘ %léiv"glopment
Council Scotland

Wave & Tidal Port facilities Hydrogen H2 carriers H2 storage »— University of the
‘/‘\ Highlands and Islands
36
%%
Partnership approach working closely with industry

Shetland

Shetland supply chain highly capable engineering, marine and civils skills



Local hydrogen demand

Shetland local electrical & hydrogen demand
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Assumptions:
50 — 1 MW (direct wind capacity) = 70 tonnes H2/annum (0.5MW if direct from grid)
* An extra 17.5% power requirement for storage and distribution
*  50% fuel-cell/battery efficiency compared to 25% from combustion
*  60% electrolysis efficiency
0
Shetland Domestic & SVT & SGP  Sullom Voe Port  Light Vehicles Sullom Voe Port ~ Heavy Duty  Local Ferries Mainland Ferries Marine Aviation
Business Users Electrification Electrification Vessels Vehicles Industry

Significant local demand for both land and marine clean fuels
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Council Fleet
Decarbonisation




Regional H2 demand or:0n ::
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Liquid Organic Hydrogen Carriers (LOHC) & Green Ammonia tankers European H2 Backbone

Exporting to UK & Europe via tanker, gas pipeline blending and new pipelines
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CO2 management

800 W Terminals
Oil & Gas Pipelines ®
@ Gas Field CCS Site B
@ Condensate Field CCS Site o ‘
@ Oil Field CCS Site !
@ Ssaline Aquifer CCS Site SULLON VOl @
&
600 — b
4 P
e®
e &
(‘5_ [
2 T
[72] ‘ )
()] @ Sy b
= o %
o 400 — ®
+— @
N ob
o) -y
O "/
200 — TEESUDER o
. ‘UWJNJM-‘L“NES-‘! '. ..‘
L ¥ T a®
5 EASINGTONDMILAGTONG ° &
&?m GFAYR  THECOLETheogs
°
AAZTONg
NSTA Data Source
0
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Aquaculture

Power Stations Terminal Vehicles Facilities & Vessels
General marine

Clean fuels and electricity could abate local CO2 emissions
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Energy hub & H2 backbone studies Pra

Energy Hubs Hydrogen Backbone Energy Hub Aims & Targets

Developing technology to enable energy hibs to be developed Connect Scotland to the European Hydrogen Backbone.
across Scotland

— 2.956GW — 8Mt/y o)
Industry Fundin
Ty 9 Up to 2.56W of offshore by 2050 s | é_\
Phase 1 Asset Owners/Operators Energy Hubs = o
Develop Consortium (eg Terminals, Grid, Ports, E&;‘gmmxﬁ' B oot @ Partners — t, 2050 (ég\ 821
Pipelines, Facilities) Govenunent.m) : ional £20( u>, RN AR
0 - 3months Hydrogen Backbone ;;‘ >reate 821 jobs by 205
v Target : 6 Partners \ /
Ask : £100K Phase 1 IPhi
o
Opportunity 5 /°
Phase 1 G Repurpose oil and gas £31.15bn &
infrastructure .
Study Work + Scottish Government supported & C@ S— £220.98bn
. . strategic piece of work ({—\5 + o Zid A€ requirement by 2050
4 - 12 months = 5 « Develop and execute the study program ' N ea =t
+ 50% funding towards major technology o 'V”\L';[ ;;' ] :;’[‘iz‘;;" Ke _T=1
studies within the Net Zero space (ml‘b”K{ by ?u‘nuw rm
Attract funding such as private Hydrogen Backbone Aims & Targets

investment, Government and other
organisations

— E1.71bn — = =

Deliver 1.71 Billion GBP** { ‘ *t

€0.93bn

Deliver 0.93 Billion EUR**
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Upcycling of
existing
assets
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Technology
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T r a n S I tl 0 n Creation of a European A AT 2 - p
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Technology Driving Transition

hydrogen backbone fﬂ hydrogen market** European
project link 5 hydrogen .
market**

\

NZTC project management with industry consortia and Phase 1 completed by mid November 2022




ORION is a strategrc framework connectrng organrsatrons with a common ambltlon to -
Itransform the Shetland regron intoa centre forsecure and affordable clean energy "
LA

Harnessmg offshore wind to produce green hydrogen for transport and heatmg = :
DeIrverrng clean and affordable energy for Scotland, the UK and Europe
Creatlng new jobs; tacklrng fueI povefty and reducrng carbon emissions

Decarbonlsmg offshore o] and gas to support the net zero transition fe’

Our vision is to build a world -leading cIean energy hub attractrng people of all
ages to live, work, study and invest. *

Shetland: Islands of Opportunity
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Technology Driving Transition

www.orioncleanenergy.com



