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Why ECOWind...?
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ECOWind

ECOWind’s research aims to understand how OWFs
affect ecosystems, and the species and habitats that
make them...

and by better understanding this to influence the
development of policies to better manage our marine
environment...

...While also tackling climate change




2050 Net Zero scenarios (up to 140 GW)

Climate Change Committee, December 2020
Range - 65-140 GW, ‘Balanced Pathway' = 95 GW
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________
FURTHER CAPACITY
REQUIRED TO MEET

FUTURELEASING 2050 'HIGH TARGET

POTENTIAL
(Floating Wind Test &
Demo and Celtic Sea)

2030 Policy ambition (50 GW)
British Energy Security Strategy, April 2022

UNDER
DEVELOPMENT/
PRE-PLANNING

COMMITTED*

FULLY
COMMISSIONED

* Projects under construction or that have government support on offer e.g. Contract for Difference OR taken FID

2030

2025

2024

2023
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Good Environmental Status achieved (currently 4/15 indicators)
30% of UK waters designated and well managed

Marine Net Gain launched in England

Marine Recovery Fund Launched

Highly Protected Marine Areas designated
Strategic Compensation Mechanism agreed



2022 2023 2024 2025 2026
QG o401 a2 a3 o4 | a1 Q2 Q3 o4 | a1 a2 Q3 Q4 | Q1 Q2 Q3 Q4
POLICY Activity
Generalflocal elections Purdah
British Energy Security Strategy Published
British Energy Security Strategy Evidence gathering on-going evidence gathering
- OW Environmental Improvement
Package (OWEIP) Delivery
Launch
Part 3, programme of measures published
UK Marine Strategy 3rd implementation cycle
Monitoring programme published
Scoping
Marine Net Gain
Delivery
Highly Protected Marine Areas (HPMA) Delivery
Design
strategk compensation pibt programme S e e [ —— R —
Implementation & monitoring
Consenting process Activity
Plan HRA agreed *
Round 4
Project design development /EIA evidence gathering ’L —————— >
Consents 9
Round 3
Extensions L 2 o A
Spatial design, evidence & data gathering
Floating Offshore Wind (HOW) Plan HRA agreed *
Project design development /EIA evidence gathering ‘ -»
Plan HRA agreed *
ScotWind

Project design development /EIA evidence gathering

Offer of Exclusivity Agreements

Innovation & Targeted Oil & Gas (INTOG)

INTOG Marine Spatial Plan publication

Priority for alignment

High
Medium

Low

Delivery milestones

* Agreement for lease

4

EIA scoping submission
Consent agreed
Procurement & CfD

DCO application submission

Application deadline

Option Agreement



ECOWind Programme
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ECOWind

To understand how fixed offshore wind expansion, combined with other anthropogenic pressures,
affects species interactions and marine ecosystems to enable robust approaches to marine

ECOWINGS

Ecosystem change,
offshore wind, marine
net gain & seabirds

Francis Daunt, UK Centre

for Ecology & Hydrology

environmental restoration and net environmental gain

ACCELERATE

Ecological implications of
accelerated seabed
mobility around
windfarms

Katrien Van Landeghem,
Bangor University

BOWIE

Sustainable expansion of
offshore wind while
protecting benthic
biodiversity & functional
value
Martin Solan,
Southampton University
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What is impact? e
ECOWind
UKRI

Academic impact is the demonstrable contribution that excellent research
makes to scientific advances, across and within disciplines, including significant
advances in understanding, method, theory and application.

Economic and societal impact is the demonstrable contribution that excellent
research makes to society and the economy, of benefit to individuals,
organisations and nations.

Government

Impact is shown by research that can contribute to decision making and enable
the development and delivery of government policy outcomes
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Delivering a coherent programme ECOWind
Offshore
Stakeholder-led impact action plan Wind Evidence
&9 + Change
Programme

Internal project & research coordination

Annual joint impact meeting

Coherent impact into
government and industry as
we gather findings



ECOWind can understand A& ﬁ
ecological Impacts &
trade-offs..

But can we engineer
differently to
avoid compensating?
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Department for s oracoris
Energy Secunty INNOVATION DELIVERY

SCIENCE AND INNOVATION FOR
& Net Zero L IMATE AND ENERGY



NZIP — Net Zero Innovation Portfolio

£1B of funding.

Aims to accelerate the commercialisation of innovative
low-carbon technologies, systems and business models
in power, buildings and industry, and decrease the
costs of decarbonisation.

Builds on previous £505M Energy Innovation
Programme, which included £180M Nuclear Innovation
Programme.

Potential to unlock 300,000 jobs by 2030 in exports
and domestic industry; enables savings across low
carbon sectors; will have a strong regional impact.

Leverages £1B industry matched funding.

Advanced
Nuclear

Future
Offshore Wind

Ne
w

Energy Storage
& Flexibility

Buildings

Disruptive
technologies

?{E Bioenergy
h Industry

CO, Advanced

EE cCcus
H 2 Hydrogen
(P Greenhouse gas

ﬁ removal

16



NZIP Renewable Theme

Programme

Radar Mitigation Ph3 (Jul’23-Mar’25)

Composites Ph2B (Jul’23-Jan’25)

Floating Offshore Wind (FOW) (Jan’22-Mar’25)

Aim

To develop technologies
enabling the coexistence of
future offshore windfarms
alongside UK air defence

radar

To incorporate radically new composite-based
components such as a composite tower in the
next-generation of offshore wind turbines,
and demonstrate how they can be
manufactured and delivered in the UK

context.

To demonstrate FOW technologies to
encourage market confidence,
investment and further development
to bring down the Levelised Cost of

Energy (LCOE).

Defence and Security
Accelerator

Partners P ) =y
) Ty cataAPULT =
Osgippre mpUll e

The evolution of
offshore wind farms \

1991-2021

2013 2021 expected

London Array. Burbo Bank Extension ‘GE Haliade-X
MW MW

36MW. L
Height 147m Height 195m Height 260m

M 3100 M 7100 M 15000

( #1 h #2 #3
| Dynamic ‘ Moorings / Foundations
Cables Anchoring I Floaters

| N



https://www.gov.uk/government/collections/net-zero-innovation-portfolio

“The DISCO-BUOQOY” Articulated Wind Column (AWC)

SLMC dWC

Technology

UK Project Value:

£331,155 UK Project Value:

£1,170,575

. -
T ——

s BEIS Contribution:

BSEIS Contribution:
£264,924

£760,874

Start Date:
Nov 2021

-:; { 2 ' No 2
Completion Date: CompNti ate:
~ =  March 2023 r
C Technology are

leading the project in

Start TRL: 5/ End TRL: 6
Challepg®
Moorings rs Contractor

collaboration with ODE
appointed as the Design

www.londonmar®e.co.uk http://www.awctechnology.com

UKCS Floating Wind Accelerator

CERULEAN

UK Project Value:
£1,376,154

BEIS Contribution:
£825,692

Start Date:
Oct 2021

Completion Date:
Dec 2022

Start TRL: 3 / End TRL: 4

Challenge:
Floater/Foundation
Dynamic Cables
Moorings/Anchors


http://www.awctechnology.com/

O MARINE POWER SYSTEMS

TRIVANE

PelaStar TLP floating foundation
i-subyspar
mit and no

L ubwahe

0 angular

SENSE:///i(]

|: ! \‘ Q II"'::I

SENSE turbine installation and
service system
Easler and faster installation of turbine

Figure 5: Nyfon roge deakeyed on FOW project

COPENHAGEN

CO OFFSHORE
PARTNERS

= reflexmarine

Buoyant
Production
Technologies
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Offshore Wind Industry Council - Innovation Focus

OWIC and the Innovation Workstream Prioritising Innovation
Innovation Workstream

The Offshore Wind Industry Council [OWIC] *  Hohistic view

is a senior Governmant and industry fonem, T

established in May 2012 to driva the Industrial
development of the world-leading offshore ST A s Communicate direction
wind sector in the UK.

imgrove HSE & Geographic /j“‘:'
relevance J

= Spek innovalion suppor

Dork tachnology / E
e |
T frsted =l el

Mareh 2019 — UK Offshare Wind Sector Deal What is already | o

wint signed. being done? g é
Workstreams crealed to deliver on = Wk
commitrents. =8 —eaw . T
Buee Rwe O o e What is the market |
e '?_"u__ﬂ :.T:f-g—_-.-.- i i 7 @ delivering already? -~
Publication
Prioritisation process and result Critical gaps to address Innovation Focues

s o by,
fnm- fdind
* In

¥

TR L I

wiar.owic.org.uk/finnovatian



International Collaboration — Why?

ETIPWind — Contains sector leading OEMs and Owners/Operators/

Utilities; defines research and innovation (R&I) priorities

EERA JP Wind — Provides strategic leadership for medium to long-
term research for the European wind energy industry; brings

together all public research organisations in Europe

WindEurope — Leading trade association for our sector. Provides

secretariat support for research/industry collaboration and lobbying

platform for European Commission engagement.

IEA Wind — Establishes global collaboration research platform.

Coordinates task groups for key issues of the day (e.g. Task 25)

US - Collaboration with US research community, e.g. NREL; the US

has similar challenges and ambitions (10s GW of offshore wind)

Provides excellent positioning and networking to
inform the UK community of the technology and
innovation opportunities within the sector.

DRIVING ECONOMIC GROWTH

* Thought leadership

* |ndustry Leadership

@
ETlmlnd

EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM ON WIND ENERGY

Wind’ e

<

iea wind

el
EUROPE -

* |dentifying innovation priorities

* Strong support to SME innovators

catAPULT

Oftrkors Baresrchis Drargy ¢



European Activity — ETIP Wind SRIA and EERA JPWind Research Programme

The 5 R&I challenges

Challenge 1 - Wind energy system Challenge 2 — Industrialisation, scabe- Challenge 3 - Operation &

integration up and competitiveness Maintenance and Digitalisation
et
=
- 'Y (
=_—
ET| |;T' Il'iﬂ Challenge 4 — Sustainability and Challenge 5 — 5kills B Coexistence
s Circularity etipwind.eu
Why a European Centre of E'RA

Excellence (EUCoE) ip WIND

- We need more effective collaboration with more
resources to speed up the research needed for

wind energy to deliver the ambitious targets B RGN
ahead. p— OF LARGE-SCALE
- Address wind energy research priorities through E';EEF'.:EHE -y

collaborative projects in the context of a long term
and stable research plan

- Research, innavation and international

s ; FLOATING
collaboration is essential for success, WIND ENERGY
= Offshore wind is a trillion € market, the challenges

and risks ahead require significant new knowledge

From projects to program

Consultation process for updating the SRIA

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec

Stewrimg Comamittes works
on the Gap anakysls [Wiss)

Finakisation
and design

ETIF}T—t Inu

A e

etipwind.eu

A Research Programme as the core for the EUCoE

¥ Forus enthe medium talong tarm up to 2050
¥ |denilify krowlede gaps related o deployment Largets
¥ Tuming knoaiedge gaps into research actions

Net Zero by 20504 [=]e



GLASGOW

BLYTH

LEVENMOUTH

GRIMSBY

ABERDEEN
CHINA

m o n LOWESTOFT
PEMBROKESHIRE

CORNWALL
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Ocean Energy

Valentin




Why Ocean Energy?

Strong potential:
= 100 GW in Europe
= 10% of electricity
= 94 Mio households
= 337 GW globally

Security of electricity supply
= |ndigenous resource
= Manufactured in Europe

Stability of prices
= No fuel costs

Essential on a grid dominated by
wind/solar

= Complement other variable
renewables

Europe




& R Ocean Energy
- ---f-éfﬁ‘ Europe
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How ocean energy benefit
communities and regions?

= 500000 jobs for Maritimes industries
and local communities

= High % of local content

= New opportunities for existing supply
chains:
= Shipbuilding
= QOil & Gas
= Fisheries

= No visual but economic impacts




little/no visual impact

S
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wP @euoea WWWw.oceanenergy-europe.eu
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From collaboration in innovation
to market uptake

~
-

= Collaboration is already happening:
= EuropeWave,
= Horizon Europe
= ETIP Ocean
= TIGER

= From knowledge sharing to
commercial roll-out

= = Long-term commitment and market
visibility
= Deployment targets + revenue support




Thank you!

WWw.oceanenergy-europe.eu

Valentin Dupont
Ocean Energy Policy Officer

-

-, P Europe v.dupont@oceanenergy.eu
T+33783150664
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CARBON TRUST OFFSHORE WIND

Collaboration in
offshore wind




Carbon Trust are world-leading in establishing, growing and running collaborative

programmes/accelerators/consortiums

Market agnostic
Technology specific, global programmes
b

The Offshore Wind Accelerator (OWA)

Carbon Trust’s flagship collaborative RD&D programme
for bottom-fixed offshore wind.

The Floating Wind JIP (FLW JIP)

The Floating Wind JIP Overcomes challenges and
advance opportunities for commercial scale
floating wind

-
4

= A
QIJLD_ The Offshore Renewables JIP (ORJIP)

Offshore Renewables JIP aims to reduce consenting
and environmental risks for offshore projects.

The Integrator

nnnnnnnnnnnnnn
The Integratoris designed to examine the interplay
between offshore wind, existing infrastructure, and
othertechnologies to highlight opportunities for

innovation investment.

@ Sustainability JIP (SUSJIP)

The Sustainability joint industry programme aims to
decarbonise offshore wind farm developments and
support developers to achieve net zero targets.

~

\_

Market Specific
Addressing specific market challenges

\
A’

CARBON
IR

National Offshore Wind R&D Consortium
(NOWRDC)

Prioritize, support,and promote research and
development activities that reduce cost and risk of
offshore wind development projects throughout
the U.S.

’ Philippines Joint Industry Programme
Developing offshore wind in the Philippines.

State of Maine: Offshore Wind Research
Consortium
Aims to create a common understanding of the

localand regional impacts (negative and positive) of
floating offshore wind in the Gulf of Maine

PP, Clean Hydrogen Innovation (CHIP)

1 [ Increase UK clean hydrogen deployment by
identifying priority technologies in the supply chain
for innovation.




Examples of bringing dlverse stakeholders to the table to work on

Offshore Renewables Joint Industry Programme

network

(researchers, nature
bodies, regulators
ete.)

s r .,l\
working to accelerate
offshore consenting

-

«—» @

Stakeholder

Partners

Renewables Grsted ““'EDF

rencuvelsbiles

Engagement .___ -~
Framework RWE cquior @ 8 v

-

marinescotland

—

.

e
CARBON
TRUST

THECROWN

9 ESTATE

Crown Estate
Scotland

J

Research projects

Project expert
panel

Approach: pools resources from the private sector and public sector
bodies to fund projects that provide empirical data to support
consenting authorities in evaluating the environmental risk of

offshore wind.

Impact: Running since 2012, outputs have included better understanding
of the efficacy of acoustic deterrent devices, quantifying seabird avoidance
behaviour with a 2-year campaign and improved safety of fishing activity

near OSW cables.

\
A‘

CARBON
TRUST

/ @ E}:é:g“;wc;fﬁce Maine Offshore Wind Research Consortium

Advisory Board [ Steering Committee ]

(e.g., commercial fishing,
commercial lobster,
recreational charter, OSW
developer, industry,

academic, government,
community) Program management

[ Collaborators ]

,f mw- NYSERDA @'
. @ ENERGY COMMISSION
ndv

RWSC

gs risogmenial

“i= NERACOOS

* Approach: aims to create a common understanding of the local and

find collaborative partners to implement scientific studies on the

* Impact: Initiated in 2022, it has successful brought together diverse
stakeholders and prioritised research for the Consortium.

/

regional impacts (negative and positive) of floating offshore wind in the
Gulf of Maine. The consortium may prioritize, scope, commission, and/or

ecological, technological, economic and social impacts to achieve this goal

~

v
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OCEAN UNIVERSITY OF CHINA

Current status of Ocean Renewable Energy in China and the Research of
Ocean University of China

Prof. Hongda SHI

Ocean University of China

Director, Shandong Provincial Key Laboratory of
Ocean Engineering

E-mail:hd _shi@ouc.edu.cn

Telephone: +8618053291102

Address: No. 238, Songling Road, Qingdao,
Shandong, China
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China
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OCEAN UNIVERSITY OF CHINA

PART 03

International
cooperation of
OUC & UoP under
the Supergen ORE
common goals
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OCEAN UNIVERSITY OF CHINA
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‘¢ Offshore wind energy
< As of the end of 2021, the total installed capacity of offshore wind power worldwide is
56GW, with China's installed capacity reaching 26.4GW, ranking first in the world.

< In 28% June 2023, the lifting operation of the world‘s first 16MW offshore wind turbine
completed at coastal area of Fujian province.

< Itis expected that by 2030, China's offshore wind power installation will account for
25% of the global total, and the industry will develop rapidly

< For Wave power and Tidal power generation are relative more stable, hybrid system and
comprehensive utilization of ORE is s increasingly drawing attention.

D - €S- €IS - €D - €T - €D -

Launch National “863" The "Energy :I'echno_logy Revolution
research and development and Innovation Action Plan (2016-
plan on floating offshore 2030)" series of documents put the
wind energy development of far-reaching
offshore wind power on the agenda

Focusing on

“Yinling” (2021.7) research and

"Fuyao” (2022.5) enaineerin towards large scaled
“Guanlan” (2023.1) demgonstratign and industrialization

Sea trial prototype from 2021 to 2030 from 2031 to 2050

Gradually moving

=7 Floating Wind Farm at Southeast of Wanning City

=] Loading Capacity Average depth Site area Offshore distance
(Mw) (m) (m2) (Km)
100 90 160 33
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OCEAN UNIVERSITY OF CHINA

 Offshore wave energy % Offshore Tidal energy % Offshore photovoltaic

© On 14 June 2023, China's self- 2 On 17 July 2019, a 600 KW tidal = On 6 April 2023, a 400 KW semi-
developed 1 megawatt-class floating power generator, was launched at submersible  multi-body floating
wave power generation device Xiushan Island in Zhoushan, photovoltaic array was launched at
"Nankun" was put into trial Zhejiang Province. The energy Yantai, Shandong Province. Serving
operation in Zhuhai, Guangdong conversion efficiency is 37%,and for Offshore Floating Photovoltaic

Province. the cut-in speed is 0.51m/s. Testing and Inspection Center
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< Pro. Shengchang Wen from OUC began researching marine energy utilization technology as early as 1953, and it has a
history of 70 years to date .

< In the past 20 years, under the leadership of Pro. Hongda Shi, the marine energy team at OUC has receiveda number of
research fundings from China's first national key Research & Development program, 863 projects as well as the Natural
Science Foundation project.

< OUC has the qualification to confer doctoral degrees in marine energy utilization technology.

«* Model Tests

l
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500 KW OWC station Layered overtopping WEC Breakwater-coupled OWC power station =~ Combined oscillating buoy WEC Tidal WEC
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OCEAN UNIVERSITY OF CHINA
< The team is currently working on researching and testing hybrid systems with wind turbines and wave energy converters.

< OUC and the National Laboratory of Marine Science and Technology are jointly constructing an Offshore Renewable
Energy Test Site.

Offshore
comprehensive
testing site
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OCEAN UNIVERSITY OF CHINA

On 6™ November 2020, the Agreement of Joint Education & Exchange between OUC and UoP was signed.
On 22 June 2022, OUC Held the 4th Joint Academic Committee (JAC) for the co-education of innovative students on ORE.
On 25 April 2023, OUC-UoP Dual PhD Program and Research Workshop was held.

O 000

the cooperation of joi

T e

nt supervisors.

- -/

-

e diffraction and radiation
el ubmersible floating foundation
nes: A semi-analytical study

Education of the Innovative Student

e mbenipei 28 T UK-China Workshop on Marine Renewable Energy Technology

on Marine Renewable Energy

W

Joint Academic Committee Joint Academic Committee
(JAC) JAC)
Meeting No.4 Meeting No.5

Interview of Candidates Interview of Candidates

2023/04/25
2022/06/20
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OCEAN UNIVERSITY OF CHINA

Hongda SHI

E-mail:

hd shi@ouc.edu.cn
Telephone:
+8618053291102

Xun MENG

E-mail:
xun.meng@plymouth.ac.uk
mengxun@ouc.edu.cn
Telephone:
+44(0)7529260745
+8618669835528
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