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From CEC.A: | | Ceca d

e David Allen - Executive Director CECA Southern Working for Infrastructure

e Peter Crosland - CECA National Civil Engineering Director

e Members from the CECA Flood & Marine and Environmental Sector
Groups

Our presenters & panellists:

e lan Dobson -Director, Tilt/TPGen-24

e Peter Crosland - Regional Partnership Manager - Clean Maritime ORE
Catapult

e Capt. Martin Willis - Executive Officer, UKHMA.
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Working for Infrastructure
e Introduction to CECA

e TPGen24 Presentation -Tidal Island

e Offshore Renewable Energy Catapult - Overview

e Capt. Martin Willis, Executive Officer, UKHMA - Introduction

e Lunch & Networking
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The Civil Engineering Contractors Association (CECA)

WO

Trade body for organisations who deliver, upgrade
and maintain Infrastructure across Great Britain

More than 300 members who deliver 70-80% of all
civil engineering activity in UK

Key sectors of transport, energy,
communications, waste, water, flood and marine

Employing ¢.250,000+ people and delivering
around £15 billion of work every year

CECA maintains close relationships with clients,
governments, cross industry bodies and the media
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Working for Infrastructure

»  CECA Scotland
« CECA Merth Wast
+  CECA Morth East

+ CECA Yorkchira & The Humbar

« B Wils
+  CECA Midlands

v CECA Sourths

+  [CECA Sooth Wast



The Power of
Tidal Projects

lan Dobson

ian@tilt-ed.com @ .
A .
TILT.

ENGINEERING DESIGHN
Portsmouth - London - Kent www.tilt-ed.com
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Agenda

The Energy Mix debate
UK Tidal Schemes
What is TPGEN24?
Construction Challenges

Topic five
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T'he Energy
Mix Debate

Tackling the energy trilemma




Energy Trilema

Security

Energy security concerns have risen over the
last year. This was brought about by high
international gas and electricity prices,and the
possibility of gas shortages during winter 2022-
23, driven largely as a consequence of Russia’s
war in Ukraine.

Security also means reliability. Intermittency of
renewable energy sources has major
implications on the energy mix

Sustainability — Net zero

Tackling climate change involves two strands of action:
mitigating the extent and adapting to the impacts. Mitigation
means efforts to reduce or prevent the emissions of
greenhouse gases that cause climate change through a process
called decarbonisation. The UK has already reduced domestic
emissions by 47% relative to 1990 levels and has a statutory
target of net zero by 2050. Efforts to mitigate climate change
focus on transitioning from unabated fossil fuels to low carbon
energy technologies.

Affordability

Energy prices rose substantially in 2022, driven
largely by energy security concerns arising from
the Russian invasion of Ukraine.

Wholesale gas and electricity prices on the spot
market fell over the winter. If these lower prices
continue they will cut the cost of the
Government's energy bills support schemes, but
are not expected to feed through to lower
consumer bills until late 2023.




UK Energy Mix

Electricity Generation
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UK electricity generation, 2022
Source: Energy Trend March 2023 (DESNZ, 2023)
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The need for Base l.oad

A bad 48 hours for wind and gas and coal taking up the huge slack
I G I cox I e [ Vind Gnci

A good 48 hours for wind-but gas and coal still taking up the slack and excellent daytime Solar

British Energy Security Policy (April 2022)

“reduce our gas consumption by over 40% by 2030”

“deliver up to 50GW by 2030, including up to 5GW of innovative floating
wind”

“increasing our plans for deployment of civil nuclear to up to 24GW by
2050 — 3 times more than now and representing up to 25% of our
projected electricity demand...... subject to value for money and relevant
approvals”

“doubling our ambition to up to |0GW of low carbon hydrogen production
capacity by 2030”

A glaring omission was the potential contribution of tidal power!

Environmental Audit Committee (EAC) (January
2023)

“...tidal and other marine energy projects should be a vital component of
the government’s strategies for delivering both net zero and energy
security”




Tidal Power Projects

Tidal Stream

Potential to generate up to 34TWh/year (I 1% of current electricity demand from

I 1.5GW rated capacity).

LCoE is forecast to fall by at least 25% to £150/MWh

Next generation projects in development and construction incl. Orbital’s floating tidal
stream generator.

MeyGen — Phase | 6MW Operational

Phase 2 — 28MW Awarded CfD @ £178/MWh

Phase 3 — 52MW Consented

Phase 4 — 312MW In Planning

Tidal Barrage
Severn Barrage — 8GW (10% of electricity demand) @ £150-£350/MWh
Mersey Tidal Scheme — ~4GW

Tidal Lagoon

Swansea Bay (Blue Eden) — 0.3MW
Various Severn Estuary




Tidal Power : Clean, Perpetual, Base Load
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The UK's Energ

TPGen24

Tidal Power ; Clean, Perpetual, Base Load

L=

dashboard

Good progress has been
made, but we're falling
behind target.Some targets
unachievable without base
Load renewables

40% of our energy comes
from renewables

Gas, Coal and low carbon
resources still account
for 0% of our energy
generation

If we switched off the fossil
fuel power tamorrow or

in 5 or 10 years, we would
not have nearly enough
electricity to achieve
base load-in order to meet
demand

V
J

GB Electricity Generation - Past 48 Hours

1,134.0 GW

CUMULATIVE TOTAL

100.0%

Half-hourly Generation from Aug 11th 2030 (O

Half Hourly

0 GWH

OSSIL FUELS

0%

0} until Aug 12th 2030 (1530)
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Tidal Powwer ; Clean, Perpetual, Base Load

Turbocharging UK tidal
range
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Introducing TPGen24

The war{ds first base'

The ability to phase The pﬁtentlal_ta make

prowdmg power 241‘7 - energy of two nuclear power electricity forever self-sufﬁcient through
stations at a third of the cost renewable resources

TPGen

Tidal Power : Clean, Perpetual, Base lLoad




coTPGen24 How TPGen24 works

24 hour operational cycle of a standard TPGen24 plant




Construction Methods

11-25m

»

A

»

+10mCD Crest Level

" .7mCD Bed Level

Wednesday, 14 June, 2023

Seawork 2023

Standard breakwater construction
methods — precast caisson segments

Opportunity to embrace multiple
construction types

Design life 120 years ++
External walls versus internal walls

Integral slow speed turbines optimised for
2-4m pressure head



- TPGen24

" Tidal Power : Clean, Perpetual, Base Load
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Tidal Power ; Clean, Perpetual, Base Load

24/7 green energy,
enough to power over
a million homes and
guarantee Base Load

Surplus energy generated
will be divertec J to produce
green hydrogen

Myriad socio-economic
benefits from greater
employment opportunities to
urban regeneration

Energy self-sufficiency for
the UK, achieved through
100% Base Load renew ;'l les
Enhance the natural
ecosystems of the |ocal

marine environment

T kl ghln“"“r@nhr Ige anc

Net Zero by 2050




* Onshore - we have all of the original Base Load powe
msudusﬁnscod.w and| W fixed on i 3
"mmmmmm

could be installed inside and outside of the
take advantage of the high tidal currents.

sulted to disused gas and oll wells, under

Empty Oil / Gas Well Carbon Capture




Challenges for Tidal .agoons

TOO MANY TO LIST!




Challenges for Tidal L.agoons

Government Policy — unlocking a funding vehicle for long term returns

* Environmental Impact — Complex large-scale impact on water flows over
large footprint

* Capital Cost — Achieving value for money
* Optimising embodied carbon

 Construction

* Supply chain to construct 75km of breakwater between 10 and 30km
from the coast

* Port facilities for fabrication and transport of precast units

* Mass production of optimised turbines




Energy Breakdown GW

The public i " renewables . still tied to gas
energy bills, 12 m' \ and coal
' : : mtermlttent

: _Ru55|a Ukraine Sis-€ and vulnerable
War 2| veni )

TPGenZ4

Tidal Poeer : Clean, Perpetual, B




CSTPGen24

Tidal Power - Clean, Perpetual, Base Load

Tidal energy
in the UK

=) Unfortunately, tidal, one
\__~/ of our most plentiful
resources, remains:

- Untapped
+ Underexplored
Underfunded

And it's unbelievable!




STPGen24

Tidal Pou . Perpetual, Base Load

Progress to Date

Steering committee
established

Project management, civils
and M&E partne

FRAZER-NASH

CONSULTANCY
A KBR COMPANY ENGINEERING DESIGN
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Tidal Power : Clean, Perpetual, Base Load

@ If you have any questions or would like to express an interest in becoming involved in the TPGen24
renewable energy project, please contact:

Stuart Murphy Mobile +44 (0)7836 771488 Email s.murphy@tidalpower24.com
Paul McDermott  Mobile +44 (0)7595 884830 Email p.mcdermott@tidalpower24.com
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David Cooper
ORE Catapult: Regional Partnership Manager
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Offshore Renewable Energy Catapult

() PRINCIPLESITE

) Research Hub

Powertrains:
Sheffield
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European Regional Development Fund




Before TIGER (run up to 2019)
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What is the TIGER project ?

interreg
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TIGER: 18 Partners, led by ORE Catapult

catAPULT

CAMBRIA

Université
[ )
S Minesto

UNIVERSITY OF
PLYMOUTH
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TIGER (Tidal stream Industry EnerGiser Project)
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European Regional Development Fund




TIGER (Tidal stream Industry EnerGiser Project)

Cambrian Offshore

Refurbish or replace Delta Stream and foundation
_ A ¢ structure. Redeploy in 2022.

: Hydroquest
RAMSEY "0 L o
SOUND ]

Turbine testing at Paimpol-Bréhat in 2020/21
New 3MW turbine design in progress for deployment in 2023

QED(Naval)
e  Sub hub proving trials Isle of Wight in Autumn 2021
X _ e  Design work started on industrial scale Sub hub platform
- Normandie Hydrolienne
E e Consenting at Le Raz Blanchard for deployment in 2023/4
Isle of Wight ¢

New 3MW turbine design underway, largest rotor

Orbital
PAIMPOL-
BREHAT

New platform and turbine design underway
By e  Targeting deployment at a TIGER site from 2027/28
_ MHE56

Sabella - new rotor and turbine design
Deployment in 2022

|
MORBIHAN %,

MINESTO
B TIDAL SITES .

Consent and infrastructure planning for deployment at

| Paimpol-Bréhat in late 2021
TIGER &5 Interreg H

France ( ﬁgan%?% ) England

European Regional Development Fund




Tidal Stream - A South West opportunity

@QLDLRENEWABLESATLAS HOME EXPLOME HE ATLAS USER GUIDE DOWNLOADS At

WEBvision - Renewables (Tide)

per
M rFertiang Firth strategic Area

= Reference Map
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What we did......
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TIGER explained tidal stream energy

TIDAL STREAM
TIGER &5
ENERGISER

-Nova Inndvation M100

Combined gravitational
pull of the Sun and the Moon

Low Tide

MOON |

=2,

Proteus Marine Renewables AR1500 Orbital'Marine Power.02

interreg

France ( {200el) England

European Regional Development Fund




We supported installation of 6 different types of
tidal turbines

TIGER =z2” interreg H

Channel
Manche

European Regional Development Fund

France ( ) England




I"nOtOS : @ tUL Acoustique 2

EDF, SEENEOH, BDI /oo ©

|]_7_ —a——

High-Resolution Bathymetry

THs il ¢ 18/08/882

Stations 1 & 2 installed in Sept. In consented area
Red: theoretical position; Blue: actual position

Acoustic station

maintenance
Hydrophone
Bathymetric data aequisition and recorder :
: recovery Dolphins observed on site during the maintenance
TIDAL STREAM
I IE R INDUSTRY ~‘~ ? BR=TAGN=® /ﬁ"“ I ﬁte frég -
ENERGISER DEVELOPPEMENT Channel
R EDF INNOVATION ~ France ( yanche ) ENgland

FEuropean Regional Developrment Furd



TIGER issued Technical Journals

TIGER

Research paper:
Spatial and temporal
variations of the flow

characteristics at a tidal |
stream power site

epTlger - Th

reporta: Guidellne Development of Tidal Energy

¢ ini France, England. Scotland and Wales.

beliaTidal

New Report:
Consenting in France
and the United
Kingdom

TIDAL STREAM
INDUSTRY
ENERGISER

InterregTiger @interregliger - Dec 2, 2021

Great artlele by #TIGERproject partner @DannyColesUK from @Piymlinl
on 'Tidal turbines could generate 11% of the UK's power— new research’

theconversation.com/tidal-turbines..,

#tidalenergy #tidalstream @Channel_Manche

theconversation.com

Tidal turbines could generate 11% of the UK's power — new research
Subsidies could help kickstart cost cutting and innovation in this

prohibitively expensive industry.
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TIGER validated tidal stream cost reduction potential
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New build nuclear (UK)?

Cumulative installed capacity (MW)

, == | -

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

7 UK deployment (MW) w FR deployment (MW) =a=\ean LCOE Individual device scenarios s +1 SD
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TIGER quantified the energy system benefits

5
B NG CCGT
[N H2 CCGT
® Biomass CCS
B Hydro
PV

1 Onshore Wind

Changes in Installed Capacity (GW)

W Offshore Wind

B Nuclear
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TIER bl Channelg =

France( Janche ) ENgland
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TIGER Other activities

Website: online presence, educational & closure videos available
Project Partner collaboration: consenting lessons, cable routing, blade pitch control
Site data gathering: data centres established at each tidal site

Meetings with finance community: reduce cost of capital and provide tailored insurance

UK/FR Supply Chain portal: solution identified and under development

New technology designs: over 40 new components identified so far
Supply Chain support: engineering support for component test & validation

Conferences: project/ sector updates, introductions, B-2-B facilitated sessions

TIDAL STREAM o e z
INDUSTRY PaS . é f Ee o g -
sf it rcy
UNION

France ( (,\:,,};an”c'%%' ) England

Eurcpean Regional Development Fund




UK/FR MRE Supply Chain portal

EUROPEAN UNION TIDAL STREAM
EURDFEAN REGIONAL INDUSTRY
DEVELDPMENT FUND ENMERGISER TIDAL MARKET ~ DAL FACTS v RESOURCES EVENTS NEWS CONTACT & Q

Q, Search by keywords Type of MRE activities ~ MRE Technologies More filters {1] ° |(’

Exmnat 3 i
— Maticiriaf . _ Bridgwater. —
Fitrh

sicinth Fothirton

'L
‘Shattesbury st Whltshie
5 D:wm
e s.tm:;;?. =
BRI ] )
Ly 40008

e:.

“hard o TSR

@ Source{s)
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] o Re;luestm addan en'trry

This |sa cross border UK/FR supply chaln portal developed by the TIGER project through a parmearship between ORE Catapult (the UK's lzading teachnology inncvatian
research centre for offshore renwakles) and Bretagne De t ion (Brittany's regional development agency). The portal categorises orginasations and
identifies clusters active within the marine renewabile energy se:.mr You can update your.company record on this directory by finding your profile and clicking the pencil icon at
the top. If you would like to add you company to the database simplt click the "request to add entity” button at the bottom left of the portal map.
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Project Information for Supply Chain
Bl TIGEREE oo vnier i ——

Meet the Buyer Data Packs

WRNLOD

izmchard NorT - T T anmées {FR) w21
richard Normandle Hydrollennes paguer de dannéss {FR) v2.pat e (LU DOWHNLOAD CATEGORY

‘Raz Blancnard Mormandie Hydrollennes data pack (EN}y2.pdf - 1 DOWMNLOAD NUMBER OF FRLES. 2
g ek ne k(ORI TOTAL SIZE
Ramsey Sound deia pack (EN) paf Lt IREL: DOWNLOAD L
Ramsay Sound paquer de donndes (FRL.oOr T DATEATRED, MAY 32021
LAST URDATED ILINE 13; 2022
Yarmouth Harbour date pack {EN} adf m

Files

Y¥armouth Harbour paguet de données [FR1.paf g 155 MEA
riard Hydroguest dacs pack (ENLpar T T191CKB

lznicherd Hpdroquest paquet de données (FRY pdf = JE04HE
Faimpal Brihas Minsstn paquet de dannées (F2) odf = yazun

Maorginan Galf data pack (EN).pdT &=

1.38MB

Eolfe e Moroihan sequet de donndes (FR).odf ‘E’ 1.65ME

Details

These data packs contain full detalls for each demonstration site, inciuding project thmescales, technology, Incation
details and |ogistics.
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After TIGER

TIGER

TIDAL STREAM
INDUSTRY
ENERGISER
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Full video with further info found here:
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Thank You

TIDAL STREAM
INDUSTRY
ENERGISER
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Capt Martin Willis AFNI, Executive
Officer of the UK Harbour Masters
Association

e Port Management for over 18 years

e British Ports Association Executive
Council

e Wide experience in the development of
offshore renewable energy.

e Been party to large scale energy
developments

e Has a wealth of invaluable awareness
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Panel Session
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IN PERSON ONLINE

Thank-you for attending!



