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catAPULT

Offshore Renewable Energy

Agenda

* Brief introduction to ORE Catapult

* Offshore Wind Market Overview

* Key Market Drivers for NDT

*  OWIX (Offshore Wind Innovation Exchange)




The Catapult Network

Innovate UK

* Designed to transform the
UK's capability for innovation

* Core grant leveraged with
industry and other public
funding

catAPULT
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ORE Catapult

Our Mission:

Accelerate the creation and growth of UK
companies in the ORE sector

* Reduce the cost of offshore renewable energy
* Deliver UK economic benefit

LEVENMOUTH
GLASGOW

BLYTH

HULL

WALES

Regional Coordinator

BRISTOL

SOUTH WEST

Regional Coordinator



The Role of ORE Catapult

PARTNERING IN RD&D
VALIDATING PERFORMANCE

STEERING INNOVATION,

INNOVATORS VALIDATING PERFORMANCE
. ACADEMIA & DEEPER ACADEMIC RESEARCH

RESEARCH BASE PARTNERING AND RELATIONSHIPS

OPERATING £1/4BN OF WORLD-LEADING TEST AND DEMONSTRATION

FACILITIES IN SUPPORT OF UK INNOVATION




Our Impact catAPULT
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Commercialising technology with SMEs

Innovation
challenges

supported
since 2013

Providing SMEs
with industry-
led-market
opportunities

Technology
assessment

Benchmarking
SME innovations

and providing
confidence to
investors

Funding
identification

Supporting product
and service
development as
partners in public
R&D programmes

Delivery of
sector-specific
engineering and
test capabilities to
reduce technology
development risk

catAPULT

Ot Rersrsalbda Erargy

Market
intelligence
business

modelling and
commercialisation

support




Offshore wind market

overview

ore.catapult.org.uk
y@orecatapult




UK Offshore wind projects

. . . UK Capacity Map... |
Project Pipeline Py T
Sort_Status
mRound1 mRound2 mRound2.5 Round 3 Scottish Territorial Waters 1 2017 Extension Opportunity @ . Operational
.g 40 LY . 2. Under Constr
[G] € @ 3. CfD eligible
= 4. Planning
= 35 = 1
oy ) 4 5. Development
& . - : . Total Capacity (MW)
30 (7 S \&
<G P
25 G dC - 3 >
“ N Aberdeen
— A ~ v SCOTLAND ‘®
20 =
' o { Dund [ 2400
) ~
15 = / et Economic Activi
4 { I Neart na Gaoithe
\ £y European Econom
. Glasgow ‘*\4
10 : !
e 7 R4 Ui?ited \
5 ? ~NORTHERN. OO\ gdom
2 IRELAND" Y\ ° " _ '_“_
‘ A ' \ \
/@ ool *CF L ~ Isleof M } A4 \
0 ) . . B ' ‘:;’ Leeds,
Operational Under CfDeligible AR3 Planning Development : - ° 2
Construction/CfD = B Dubln mol oManchesws” S
. sl * Y © 1 A \ J :
awarded K—Sireland J : //
Umench . / { N . .
UK Project Rounds: Lyt TP, 8 Ambgeldan)
ENGL ;
- \ J ; Cambridge v O 7
Round 1: 1.2 GW : " Cf{" ) . WALES l < ” 'b."o’;' \'-'J \h" Hague© Netherl,!‘d/s

Round 2: 5.6 GW e e e |7 Yoo
Cardun « . =~ p . .
Round 2.5: 1.7GW 70 S Triton Knoll: . e ool

Round 3: 24.4, GW L organg | A pelgium '\:\;

Scottish Territorial Waters 1: 1.8 GW , &N éSpatiaI

¢ Luxembur
Map data ¢2019 GeoBasis-DE/BKG (22009), Google, Inst. Geogh, MNacibna



UK wind energy capacity

UK Wind Energy Capacity
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Sector deal vision: 30 GW offshore wind by 2030



UK wind turbines
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UK Wind Energy Turbines
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* Wind turbine installation growth rate is estimated at 5% offshore
* Increase in size of turbine rating (> 20 MW) = reduced installation rate as fewer turbines needed for same
energy production



Global cumulative offshore wind capacity

GLOBAL CUMULATIVE OFFSHORE WIND CAPACITY IN 2017
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Consistent growth of offshore wind globally over the last five years with the market more than tripling
In size



Offshore Wind is Growing... caTAPULT

United Kingdom

* 2020 Operational
Turbines

e 8.53GW

Rest of Europe

* 2470 Operational
Turbines

Globally

* 5046 Operational
Turbines

http://electricinsights.c

o.uk/#/dashboard? k=
g8az3x


http://electricinsights.co.uk/#/dashboard?_k=q8az3x

Market drivers

ore.catapult.org.uk
y@orecatapult




Drivers for NDT market: Increasing asset value

12MW in 2025 = £3.3m/yr. (£53/MWh price) 12MW = £9k /day
2MW in 2004 = £0.7m/yr. (£140/MWh price) 2MW = £2k /day
1,063 ft New GE
Haliade-X
853 ft
| Tallest Block Island
onshore offshore wind
Average US turbine project
onshore 974 ft 590 ft
Statue of + US turbine ‘
Liberty 466 ft |
305 ft _f

s S —



Less is more: Wind farms growing with fewer turbines

175 turbines 630MW 87 Turbines 65gMW

London Array Walney Extension

Competitive CfD Auction process drives cost reduction



The cost of failure

12MW = £gk/day

Large Jackup vessel
= £1-200k/day

Weather delay =
?

Replacement
blade= 350-400k

Mobilisation =?




Reducing operational cost through predictive maintenance caTAPULT
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Life extension & Repowering catAPULT




Case Study: IFROG

Develop a robotic NDT inspection
platform to support maintenance of
offshore wind turbine foundations
ORE Catapult role:

* Industry requirements

* Testing and validation

* Commercialisation strategy

Innovate UK

B TWI

‘ ‘ “« | Brunel
IQDTecUK® carAPULT &3iesy 7
Innovative Technelogy & Science Ltd Offshore Renowable Energy 1




Case Study: Bladebug

Multi use robotic
platform for wind
turbine blade
Inspection

* Increase operational
window

* Reduce rope access
requirement

* Enhanceddatato
support
maintenance
strategy

Innovate UK

catAPUL

Offshore Renowable Energy



OWIX: Offshore Wind

Innovation Exchange

ore.catapult.org.uk
y@orecatapult




Picking winners in a complex landscape O‘QDC

Difshore Wind Innovation Exchange

Innovate UK .araPULT

Knowledge Transfer Networlt  oflshers Reemwobls Ensrgy



Innovate UK family OWi

OWiX is delivered by the KTN and ORE Catapult
Innovate UK
| l |
Innovate UK caTAPULT
Knowledge Transfer Network ?
Innovate UI( <aTAPULT

nowledge Transfer Nebtwarlt  oflshers Rerswobile Enargy



OWIX competition introduction O“KIDC

Difshore Wind Innovation Exchange

Requirements that OWiX fulfills

Offshore wind Technical solutions
technical issues from other sectors

OEMs and utility companies have: Solution providers find it difficult to:
« Confidential engineering / Find the right person within a target
challenges to solve with no time Offsh customer’s organisation
to explore markets Prove the value proposition of
Low exposure to companies products
outside the offshore wind supply A platform for Understand customer’s time

chain 80|V|ng |ndustry constraints
\ challenges

Innovate UK .araPULT

Knowledge Transfer Networlt  oflshers Reemwobls Ensrgy



Example challenge

Challenge: “Subsurface structural inspection of large composite wind turbine blades’

» Solution should be capable of detecting a minimum physical flaw/defect of
10mm at a resolution of +/- 5mm, ideally to the depth of 5cm. The flaws may
include a surface/subsurface crack, voids, de- bonding, delamination, etc.

— The priority is to identify sub-surface defects

— Validation of solution: within 1 year
— Field trials: within 1-2 years

owiX,

Difshore Wind Innovation Exchange

— Commercial implementation: within 3 years

* Solutions must be able to be operated safely and reliably in offshore conditions
with:

— Wind speeds of 8m/s, with gusts of up to 25m/s

— An ambient temperature 0-40 C

— Heights of 100-200m from sea level

— Distances up to 25km from shore, ideally up to 40km

« New solutions must offer faster inspection rate at a lower overall cost. Current
industry practice is capable of inspecting three blades per day at an estimated

cost of £6,000.
» An ideal solution should aim to achieve a 50% overall improvement on cost

and time of inspection.

Innovate UK .araPULT

Knowledge Transfer Networlt  oflshers Reemwobls Ensrgy



NDT Challenges so far O‘QDC

Difshore Wind Innovation Exchange

Wind

» |nspection of the blades in the factory to ensure quality manufacture including no wrinkles or
sharp edged voids.
— Drones
— Robots
+ X Ray back scatter
« Ultrasound

* Microwave
+ Light systems

Innovate UK .araPULT

Knowledge Transfer Networlt  oflshers Reemwobls Ensrgy



OWiX results In numbers

How the competition performed

69 20

Previously unseen UK
companies were given

applications across

seven challc_e_nges in the opportunity to pitch
two competltlons their idea

6

live demonstration
projects with an OEM
and a utility company

owiX,

Difshore Wind Innovation Exchange

A

Commercial contracts
are in place between a
turbine OEM and OWiX

winners

Innovate UK cA‘l‘APUlT

Knowledge Transfer Networlt  oflshers Reemwobls Ensrgy



Finding the challenges O“KIDC

Difshore Wind Innovation Exchange

OWiX  Offshore Wind Inr X +

< C CWhttps://offshorewindinnovationhub.com/what-we-do/owix

e o >
=3

¢ Offshore Wind What We Do = Get Involved  Our Impact Funding Opportunities Contact Us
Innovation
Hub

OWiX

The Offshare:Wind innGvation eXchange (OWiX) is an innovation
platform that solves offshore wind industry challenges by running
competitions to cannect solution providers in different sectors directly
with offshore wind industrials.

H O Type here to search 0

Innovate UK ca7apULT

Knowledge Transfer Networlt  oflshers Reemwobls Ensrgy



Contact us

Inovo

121 George Street
Glasgow

G11RD

T +44 (0)333 004 1400

ore.catapult.org.uk
Y @orecatapult

National Renewable
Energy Centre
Offshore House

Albert Street

Blyth, Northumberland
NE24 1LZ

T +44 (0)1670 359 555

Fife Renewables
Innovation Centre (FRIC)
Ajax Way

Leven

KY8 3RS

T +44 (0)1670 359 555

O&M Centre of Excellence
Ergo Centre

Bridgehead Business Park
Meadow Road, Hessle
HU213 oGD




