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Opportunity for Renewables Integration with Offshore Networks



Shetland Regional Energy Hub or:on :=
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Pipeline hydrogen export
SIRGE & FUKA system can be utilized :ﬁ:
to transport hydrogen to St Fergus
Hamburg
London ROtterdam

Transitioning from an oil & gas to arenewable energy hub
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Create on Shetland a green
hydrogen export business at
industrial scale by harnessing
offshore wind power and creating
new jobs

AT 8.
Transform Shetland’s current
dependency on fossil fuels to > 3 69
I0=laksiielagl | 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 by

Enable electrification, utilising initially
onshore wind, sustaining thousands
of jobs and security of supply

Transformational opportunities at a regional and national scale delivering net zero 3



Shetland Project Pipeline
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2027 - 2030 >>> 2030 - 2035 +

>

Oil & Gas
Projects

Rosebank, Cambo, Clair Phase 3, Glendronach & Victory

Decarbonization

VWF, Peel, Energy Isles

Wind

Onshore

| NOVA Tidal Energy >

Offshore
Wind

Green H2
& CCUS

S o H2> [

ScotWind (NE1) & INTOG ScotWind 2
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Industrial Scale H2 & CCUS

1000 - 1500
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Clean
Energy
Island

£10bn +

£2 - 3bn

£5-10bn+

£ 5bn+ bn

2000 - 3000 > 1500 - 2000

V

Value

Sustaining current jobs, creating new green jobs and generating significant local value



Key Enablers

Offshore Floating

Wind i
Tidal
Sullom Voe

@ Lerwick

Onshore wind
potential 0.75GW

600 MW Interconnector

ScotWind
NE1 block

2.8 GW

Green Hydrogen

Potential to produce &
export > 1MTPA

@Bh

eQ

@)?Sullom Voe EYRRY = (%

Tanker export
) to Europe

®&)
@ Lerwick

\4

Pipeline export
to UK

Significant wind & tidal resource enables H2 production at scale

o Clean
[ ] Energy
o Project

Potential to store
up to 1I0MTPA

EnQuest

Sullom Voe

@ Lerwick

Sl

CO2 tanker import




Onshore Wind & Tidal
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Onshore Wind

Burradale
3. 7MW

- Operational
. Under construction

. Planning approved

C] Seeking planning approval 5

600MW
Interconnector

Onshore Wind: Over
0.75GW available by 2028
providing local power,
export & potentially green
hydrogen locally

Tidal: Significant local
contribution of over 15MW
by 2028

Next Steps: Utilizing onshore
wind & tidal energy to start
generation of green
hydrogen

Significant onshore wind and tidal resource available to create green hydrogen



Offshore Wind or:0on =

ScotWind INTOG

e ScotWind: NE1 awards made
to Ocean Winds, Mainstream
RP & ESB for 560sq kms with
2.8GW wind energy for
green hydrogen production

e INTOG: Interest shown by
wind developers

e Next Steps: Working
/ collectively with NE1
/ ? offshore wind developers

Current offshore wind rounds can supply ca. 4GW with future potential 30GW+



Shetland Ports
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Cullivoe

® Sullom Voe

Dales Voe
Scalloway
* 40 years+ oil & gas export from Sullom Voe Lerwick Port
* Deep water berthing facilities @ siCoperated
* Support offshore wind & clean fuel export LPA Operated

SIC Ports: Sullom Voe exported
over 8bnbbls crude oil and LPG
for over 40 years with all ports
supporting oil & gas sector
operations

Lerwick Port Authority:
Supporting oil & gas sector
operations and projects plus
decommissioning

Next Steps: Assessing &
marketing & developing port
capability for supporting offshore
wind development, clean fuel &
CO2 export

Shetland ports can support offshore wind, export clean fuel & CO2 management



Shetland Supply Chain
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Resource

Wind

Wave & Tidal

Infrastructure
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H2 plants

Port facilities

Distribution

Electricity
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Hydrogen

H2 pipelines

H2 carriers

Storage

CO2 storage

ndl

H2 storage
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Shetland Energy Transition Skills Group

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

* Ensure a skilled workforce is in place to address
challenges and capitalise on opportunities

* Ensure a co-ordinated and partnership approach to
help address Shetland’s skills & training requirements

 Inform and influence Shetland’s education and skills
provision

", SHETLAND . e

!
ISLANDS COUNCIL HIE land
e Highlands and Islands Enterprise

’ University of the
“ Highlands and Islands
* Shetland

Partnership approach working closely with industry

Shetland supply chain highly capable engineering, marine and civils skills




Shetland Green Hydrogen Deliverability
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Energy Source

Onshore Wind

Energy Land Area Green H2 Oxygen Ammonia Cust
(Mw) (Hectares) (t/day) (t/day) (t/day) ustomers

Regional Use

2800 100 700 5400 4000 Tanker Export
Pipeline Export

200
Local Use
* HDV’s
10 50 400 460

* District Heating
15 * Marine Vessels

Current renewable energy available to create green H2 initially for local use then export
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Local hydrogen demand e

Shetland local electrical & hydrogen demand [— $1C Vehicle Fleet
350 — — 14,000 Council Fleet
Decarbonisation
I
300 — <
o
@
250 Hydrogen & hydrogen derivative fuel requirement from renewables >
S
2 o
'g Electricity requirement from renewables _g SIC Sullom Voe Port
S C
S 200 — ®
S
8
©
c
S 150 — — 0
=
=
100 —
50 — Assumptions:
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
0 *  60% electrolysis efficiency
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




Sullom Voe Hub or:0on -

EnQuest: New Energy

EnQuest aims to deliver Scotland’s largest Energy Hub at SVT

S R=IE@VNE I 1,000-acre brownfield industrial AR
Acreage COMAHsSite EnQuest shall repurpose Sullom
- Voe and establish business
opportunities harnessing skills to
sustainand create new jobs™
& SIECELCILWCEE Pipeline connections to offshore s
Infrastructure storage sites and Mainland UK T
4 deepwater jetties enable
R 5 % N I 3 import of CO, and export of
) 3 eti] Ton o B B | S R LR e A ' H, and derivatives at scale
9 S e U AWl Shetland has five decades of P N _— BN\ R~ 3
Chain and SVT Energy Industry experience
Workforce

Wind 10GW+ onshore & offshore wind
Resource potential

Multiple CO, storage sites

Regional CO, and H, ble fi isti f
Storage Potential accessible from existing S

infastaicture Shetland’s advantaged natural

" resources provides H, feedstock

‘hi Deepwater 24m deep jetties accepting : X e S
Qe Jetties VLCC size vessel Y ™

II Strategic Location ESUEICI[(=1 AT =o R RIaVIoT)

UK and Europe

EnQuest aims to deliver Scotland’s largest Energy Hub at Sullom Voe Terminal 12
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Shetland Hydrogen Road-map e

2027-2030 ; i
Localised & Initial Industrial JL Key ACtI 0 n S & M I I eStO n eS
Green Hydrogen Production gyt Pr—
. =
Production Production Production I e . .
Small-scale electrolytic production Onset industrial scale green hydragen Increase onset industrial scale green O Yo ) All onshore wind farms Operatlonal
production powered by floating offshore hydrogen production powered by floating ‘FH“ B Trials for export H2 & import CcO2
wind offshore wind
p— - Port & Jetty development in progress
,HQHQ g%g °"‘"B ""B“"'B “"’H"BWB = =0 B e s X " PPA in place with clean fuel offtakers
i % S RRR it 4 S0k Local green H2 market
L [l [
Smart Grid 4& ’@J 4% 2027_2030
| ] = ‘ .
% Networks R - _=e . Phase 1 ScotWind & INTOG
| - » Sullom Voe H2 production & CCUS
Networks o - = stz » SIRGE H2 pipeline export
loatiiz ac “4% 3 » Shetland ports support offshore wind
‘“ s » WOS development commences
F\sheri ;..wu. a2 ietmery . G‘?
T SISl Posie o 96 ScotWind & INTOG full production
o) @ L New offshore wind areas licenced
: Y Pipeline H2 export at scale
Use  USe . e m=  Use .. - 5 Tanker import (CO2) & export (H2)
— gwwm g = All ports decarbonized

—
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Production of green hydrogen from independent companies and partners
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Hydrogen Studies or:on

X 9 % Net Zero
NEWS & INSIGHT | ARTICLE z Eeeﬂ:nology

Technology Driving Transition

Project Iaunched to create
Hydrogen Highway from
Scotland to Rotterdam

GTHEGAP N CLOSING THE GAP: GLOBAL PERSPECTIVE ]
/TRANsiTION 38 ETF 3 HYDROGEN
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Hub

- Source: NZTC

7 ———

NZTC hydrogen studies underway sponsored by Scottish government & industry 14
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Discussions in progress f[o utilize onshore wind & tidal energy to create gre'én_ H2Ee s

. Offshore floating wind blocks awarded with 2.8GW poten’tiélly available for green H2 p‘r‘
- Sullom Voe region id’eally/ located ahq suited for manufacture, StO:Fag'e & transportation of green Ho

- Studies in progress to store and traneport green H2 by pipeiine and tanker

Shetland: Islands of Opportunity

I

<8 Islands
Council

In Partnership with:

22 % Shetland ‘

Centre
PORT AUTHORITY Technology Driving Transition .

‘ LZRWICK ‘ %Ié NetZero _ Universityof
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m

www.orioncleanenergy.com
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