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The next
decade

- Introduction to Celtic Sea Power
Ambition, pipeline and timelines
* The opprtumty
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Our purpose Is to
accelerate the
inadustrialisation of
floating offshore wind
and maximize the

soclo-economic
benefits for the people,

businesses, and
communities across the
Celtic Sea Region that
spans across South
Wales and the
Southwest.

A CORNWALL
COUNCIL COMPANY

Pembroke Dock

Cornwall office
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New Installations ® Norway @ France @ United Kingdom @ Ireland @ Spain Italy Grecce

W : LR
MW, flogting ® Portugal South Korea Japan @ China @ Toiwan @ United States
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Floating wind outlook 2020’s - GWEC market intelligence 2021

* By 2026 annual installation >1GW/yr

e 2030 FLOW forecast 3GW - 19GW

* The global pipeline of floating offshore wind projects is 185GW over 230 projects, (RUK
EnergyPulse insight report Nov 2022)

e Of the 185GW, 121MW are fully commissioned over nine projects in seven countries: 96MW are
under construction; 288MW are consented or in the pre-construction phase; 31GW are in
planning or have a lease agreement; and 153GW are in early development or the leasing
process.




- Operational

B Under construction
Consented

:I With Seabed Lease

- ScotWind 1 fixed

Il scotWind 1 floating

ScotWind Round

Total =

27,626MW

Floating Wind = 17,871MW (65%)

SITE DEVELOPERS CAPACITY
T " : BP and EnBW 2,907MW
o P | < i SSE Renewables, CIP and Marubeni 2,610MW
B . S Falck Renewables and BlueFloat Energy 1,200MW
sheenaggh Caledanis, ‘ i ScottishPower Renewables and Shell 2,000MW
Vattenfall and Fred Olsen Renewables 798MW

Thistle Wind Partners

Thistle Wind Partners

Falck Renewables, Orsted and BlueFloat Energy
Ocean Winds

Falck Renewables and BlueFloat Energy
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o ScottishPower Renewables and Shell 3,000MW

\"-. " Floating Energy Allyance 960MW

" RIDG, Corio Generation and TotalEnergies 2,000MW

— Northland Power 1,500MW

Magnora Offshore Wind
Northland Power

ScottishPower Renewables
Ocean Winds

Mainstream RP and Ocean Winds
ESB Asset Management

495MW
s4aomw
2,000MW
500MW
1,800MW
S500MW

' Bermick Bank

Robin Rigg 0 40 80 160 KM

ScotWind Round - Offshore wind Scotland 2023

e £700 million spend on option fees




UK Target of

2029/35

5GW by 2030
(BESS)

12GW - c800
x 15MW
Turbines

164

4.5GW —300 x
15MW Turbines
over 3 projects

\

Celtic
Sea

2026

32MW -4 x
8MW Turbines
on 2 x platforms

2027/28

400MW - ¢33 x
12MW Turbines
over 4 projects
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Celtic Sea Power
FLS Location

¥ FLS_Location
Offshore_Wind_Leasing_Round5

Project_Development_Areas
Name
B 1
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Test & Demo Sites

WhiteCross

[ WhiteCross
Llyr_Zone C

[ | uyr_Zone C
Llyr_Zone A

[ ] Liyr_Zone_a
Hexicon_TwinHub
[ ] Hexicon_TwinHub
Erebus

[ ] Erchus

Plymouth



The Shard Turbine to storage, Production rate and Total Installed by Year

310m @ Turbine to storage @ Production rate @ Total Installed
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15MW turbine
265m

8MW turbine
195m

London Eye
135m
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Average production rate from 2030:
1x installed turbine every 10 days, for 6 years.



Celtic Sea — Latest News

« The Crown Estate: Information Memorandum. Released
December 14t 2023: Offshore Wind Leasing Round 5 | The Crown Estate

 The Crown Estate’s "Bidders Day". Jan 31st 2024

« Round 5 PQQ process commenced week commencing 19t
February

« Missing Middle Report On regional development for Celtic Sea
FLOW featuring:

Recommendations on UK Govt policy

Modelled scenarios for regional capture of key supporting industries

« Cornwall FLOW Commission. Announced in UK Govt’s Autumn
statement, to be established in Spring 2024



https://www.thecrownestate.co.uk/our-business/marine/round-5
https://celticseapower.co.uk/missing-middle-building-cornwalls-floating-offshore-wind-industry/
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Identified interventions

‘ Required port capacity

Scotland 2030 — 2040:
Industrialised scale:
3-5 Integration Ports

Celtic Sea 2030 - 2040:
Industrialised scale
2 Integration Ports

Nationally 2030 — 2040:
Industrialised scale
4-6 manufacturing /
assembly ports

Royal
HaskoningDHV

Canareny Sacey Dawsaer
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The assembly of floating wind systems, as opposed to bottom-fixed turbines, is
mostly based onshore. Therefore, ports will need expansion of their land area,
quay reinforcement, storage for components, carrying capacity, cranes and other
retrofits to host mass production of substructures and other turbine components.

Image source: COWI

Assembly lines and pads
Steel and concrete substructure assembly lines

Integration area
Construction and preparation of new or repurposed land

Laydown-storage area
Construction of new, reclaimed or repurposed land

Quayside

New guayside or lengthen and strengthen existing

Cranes & equipment

Installation of ringer cranes, SPMT, rail systems and other equipment

Harbour area
Widening and deepening berth pocket and harbour area

Launch facilities
Build facility, purchase launch equipment and lift systems

Access channel
Widening & deepening

RUK FLOW Industry Roadmap 2040, Final Version March 2023,

o
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Floating Offshore Wind Taskforce Industry Roadmap 2040: Building UK Port Infrastructure to Unlock the Floating Wind Opportunity Renewable UK
https://www.renewableuk.com/news/634701/Industry-Roadmap-2040-Building-UK-Port-Infrastructure-to-Unlock-the-Floating-Wind-Opportunity.htm



https://www.renewableuk.com/news/634701/Industry-Roadmap-2040-Building-UK-Port-Infrastructure-to-Unlock-the-Floating-Wind-Opportunity.htm

Celtic Sea Blueprint requirements

Minimum infrastructure required to deliver 4.5 GW (three x 1.5GW projects) of floating offshore wind capacity in the Celtic Sea

Capital expenditure on the Celtic Sea 4.5GW programme will deliver £1.4 bn GVA to the UK, and 5,300 jobs on average over five years

z.z s.\
/ 1.5+ ha per port . 264 1056 317km 1056
If 1 Integration port j Dﬁshore Wind Anchors Total mooring  Number of
| -~ Turbines line length maooring lines
| = Capacity Risk = High | CR = Medium CR = Low CR = Medium
! Bap:igr' to resolution | -~ B2R = Medium B2R = Low B2R = Low
[ = Medium u
] |
& 8 ha per port : - 264 g_[lfllr%] 12+ 3+
T, 1 x Assembly port with 2 | Floating ea] Transhipment Cable lay
[
- assembly lines ! platforms L ] wvessels vessels
| n CR = High : CR = High CR = Medium CR = Medium
\ N B2R = Medium | B2R = Medium B2R = Medium B2R = High
1 1
I I
| 16 ha per port | 3+ 3 \ 6+
: 1+ marshalling port | Substations Scour protection rpt—— Anchor
i 12 ha (turbines) : CR = Medium vessels ——ﬂ handlers
| 4 ha (mooring & anchors) i B2R = Medium CR = Medium CR = Low
" CR = High “ B2R = Medium B2R = Low
. B2R = Low
4+ 41 km 6+ 3
W‘ Wet storage ( ) . Dynamic - interarray ==l Support vessels Service operation
sites \ cables CR = Medium vessels
CR = High = R=Mediom L B2R = Low CR = High
B2ZR = Medium B2R = Medium B2R = Medium
Defining capacity risk (CR)
1 + bases 51 5 km 326 km :‘ig: = no existing capacity or high c:l::;nstraints in market ’
O&M bases, . edium = some existing capacity and some constraints in market
mﬁg plus 1 MCR port @ g;abt;gs Interarray E:Elzr: Low = sufficient existing capacity and limited constraints in market
CR = High CR = Low CR = Medium Defining barrier to resolution (B2R)
B2R = Low B2R = Medium B2R = High High = high inertia & low market influence or lack of options

Medium = some market influence and potential alternatives
Low = high sector control and/or solutions emerging



Celtic Sea — Ports and Infrastructure

CONCRETE SUPPLY CHAIN
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Regional grid and infrastructure will need
major upgrade. Local experience from
Hinkley-C could inform, especially if concrete
foundations
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The Case for Concrete

 Of the 35 floating substations currently
operational/ in construction in Europe, 15 are
concrete.

Project Market Floaters Material Installed Status
Capacity (MW)
Floatgen France 1 Concrete 2 Operational
Tetraspar Norway 1 Steel 3.6 Operational
WindFloat Atlantic Portugal 3 Steel 25.2 Operational
Kincardine Scotland 5 Steel 49.5 Operational
Hywind Scotland Scotland 5 Steel 30 Operational
Hywind Tampen Norway 11 Concrete 88 Operational
Eolmed France 3 Concrete 30 Under Construction (2022-24)
EFGL France 3 Steel 30 Under Construction (2022-24)
Provenece Grand Large France 3 Steel 25 Under Construction (2022-24)
Total 35 283.3

 In terms of opportunity, it is estimated that
the direct lifetime spend for 4GW of FLOW is
circa £19bn, with 18% of that coming from
the sub- structure/ floater (£3.5bn)

» Reference Sub-structures (15MW) Concrete
c. 20,000 t — 8000 m3; Steel c. 4000 t




Constituent 1 x unit 4.5GW 24WG

Mate rial Mass concrete (t) 17,856 5,303,232 28,283,904

D d Volume (m3) 8,000 2,376,000 12,672,000
ema n Mass Re-bar (t) 2,400 712,800 3,801,600
Aggregate (t) 11,400 3,385,800 18,057,600
Cement (t) 2,400 712,800 3,801,600
Material requirements based on Activefloat concrete semi-sub
15MW Platform
Throughput for 1GW/Year (15SMW Platform)
t/unit | kt/month | kt/year
Sand 1800 10 119
Primary Aggregates Aggregate type 1 (0/8) 3600 20 238
183Mt Aggregate type 2 (8/14) 6000 33 396
Cement 2400 13 158
Total UK aggregate supply, 2021 (MPA) Total 13800 76 911

Aggregate throughput based on 1GW/year serial
@ production (66 units)




‘

o~
o~

?

- O O ©
N N

YMIA / 22023

Semi-submsersible - Total cost comparison (including voyage)

W Dry-tow from Asia

3
o
k]
©
£
3
°
i
u

0 ©

[3n] 350D

Semi concrete

Semi steel

uolepUNO}/Z0J3UL0}

Steel semi
B Manufacturing

M End of life

Concrete Semi

MW Raw material

Courtesy ldeol & V.Joncheray

M Integration



—
—_—

ities??
Opportunities?” hs?
e Fioats Ports « Necessary to facilitate ¢ S-‘xe“g

+ Consentir- “‘
D o ) d ..uty and provide national

v Ak . e b\A\
\.1‘?“‘5%’2‘;” == . — Ca“ W .. wu Mitigate

___In-line Stress Termination e
E \N“e" * |nitiate a STEM Generation, confident of jobs to follow .

* Higher value careers (not jobs) for people i~ ™ W

«—Bend Stiffeners

Turbine and a\
towers e New UK comr- t‘ —wit
otel
Platforms< o“ p .a1 concrete. A and (secondary) steel.
Exp _ -aain could bU|Id?

C: rurn risk into opportunity, with new model?
Factory in the region? UK owned?

5 ?
Anchors & Des]légn soluptlons in our region- \"tV
Mooring * Bui |.n U_K' Ct‘

e Turn risk i--

~_Lll.|Ve

Vessel R g‘ ’
essels “ NO _ad n|gh end deSIgn

0&M .«uon developed and executed from within the region?




Cornwal

Ill

I”

case —room to increase.

Workforce modelling based on a: bottom-up analysis of requirement for medium
sized FLOW array b: GVA study using supply chain model from 2020.
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New FTE per year - Region
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Competent, FLOW
Industry Workforce 2035

(speculative)

Industry in 2030’s
Delivering to FLOW market

Additional/ specific education,
Industry in 5 years provision training and
Decarbonisation ...... experiential add_ons

Current education, provision

training and experiential
provision

Industry today

--------------------------------------- FLOW//1alk
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