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The Carbon Trust has accelerated sustainable, low —
carbon development for over 15 years CARBON
Carbon TrustB IR (EEXKEEIXFREEE155F TRUST
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We are independent experts with a

mission to accelerate the move to a
susazznable, Zow carbon econonvy
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We advise businesses, governments and the public
sector on opportunities in a sustainable, low
carbon economy

P8 ] S R T + 52 - FU Trusted independent experts
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FI/A BBPIIR BORRIARTS - SEEHBUSRAE
Global offshore wind specialists
We measure and certify the environmental Tk EREER

footprint of organisations, products and services

Mission led organisation
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We help develop and deploy low carbon
technologies and solutions, from energy efficiency
to renewable power
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We are increasingly working outside the

World Bank (infoDev): SME clean tech project focuses on 145 developing countries

DFID (with DECC]: Review of current activity in small-scale concentrated solar power and

potential for UK climate finance to accelerate deployment

DECC: Advice to the UK’s International Climate Fund to help prioritise technologies to support
with UK climate finance

International Energy Agency: Policy recommendations to support innovation in next
generation renewables

28,000 product carbon footprints in over 20 countries

Certified carbon, water and waste reductions of over 1,000 organisations and completed over

Review of energy efficiency finance experience for
Brazil’s national development bank

Review of time-varied electricity pricing to inform
electricity regulator’s development of a new tariff

FCO China:

Organisational carbon footprinting scheme
Blueprint for an offshore wind programme

Reducing carbon emissions in Jiangsu province’s heavy
industry

Developed a standard for low carbon product

assessment for the Chinese National Standards Institute
Catalysing corporate supply chain carbon footprint

reporting in China’s export industries
City level approach to low carbon planning

and strategy in Nanchang

Technology Centre Mongstad:
FCO Mexico: CCS project in Norway AN 9o
*  Economy-wide review of Va
carbon abatement s
opportunities and best ey Wind "/
ppor - Accelerator (OWA): !
practice policies in the non- .
d R Collaborative R&D programme
omestic
to reduce the cost of offshore
* Development of an SME .. . S
. ) ~ wind, operating in Norway,
energy efficiency advice and .
finance programme S Denmark, Sweden, Germany,
prog N UK and Ireland
°
____________ FCO Mexico/SEMARNAT:
FCO Peru: Energy management ~-4 Footprinting and eco-labelling
. : . -~ scheme
training and company diagnostics § ™.
e
//. Anglo American
o Platinum & Limpopo
FCO Brazil: /" Government: Feasibility | = .
*  Energy resilience review before Rio Olympics e study for the Limpopo \
e Energy efficiency recommendations based on UK fuel cell supply chain \
public sector experience initiative
* Impact assessment manual and training course for
energy policy appraisal DFID:
Review of UK’s approach to low carbon technology ;
innovation
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v World Bank/InfoDev: 5
Assessment of the

opportunities for
SMEs in clean tech
sectors in developing
countries, with deep

programme

Technical assistance to help the local

implementer set up a DFID funded energy
efficiency programme

Support to develop bilateral low carbon
development programme and development of
the business case for an energy efficiency

dive research in Kenya
and India

*
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UNDP: Strategic
_A support for greening
-~ 1 2014 Sochi Olympics

European Commission and
SIRIM: Developing an
ecolabelling scheme for the
construction and building
materials sector in Malaysia

Design and
implementation of a

scheme

Chinese Manufacturers’
Association of Hong Kong:

product carbon labelling

ITRI: Delivering

Taiwan footprinting
scheme

. WWEF-Vietnam and Thua
A Thien Hue’s Department of
Industry and Trade: Quang

Dien District energy efficiency
N project

FCO Vietnam: Prawn industry
energy efficiency project

FCO Indonesia: Assessment of
the opportunity for
deployment of waste to energy
technology and development
of policy recommendations
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Our interest in offshore wind has grown
KPR FEENEEBAS

We have been supporting government and industry to accelerate the offshore wind industry for over 7 years
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Offshore wind: Big
challenge, big
opportunity (2008)
BREFEE . KHkE - KB
g (2008%)

UK government funded
HE BT HE

Recommendations for
Government and
industry to accelerate
development of
offshore wind industry
TR TRIE RNE %
SRR R B EELE i -

Offshore renewable energy Catapult

Arvren ey Remsart

Detailed appraisal of the

Appraisal of the Oflshore -
ind inudusury
o

Wind Industry in Japan ishore

~=1_ LT __1J

Technology
Innovation Needs
Assessment (2012
and 2015)
A8l B KT fE (201 2-
2015%)

UK government funded
HERFEHE
Quantifying the value
of innovation for
offshore wind, and
recommending actions
for Govt and Industry
TR R B EIRTHIIEE -
WABBTHIERE#ZTTE] -

(2012 onwards)

BERLREFRESAEDO(20125F- FHETF)
Innovation programme, UK gov't funded
BUFETE -
Shaping development of the Catapult, in -
collaboration with Narec, Scottish Enterprise

HiNarec - #1156 _LEZEE B SIE ke

catAPULT

REBFLEE

INRIEGTE

Cost Reduction Task
Force (2012)

PRIER A EFE/4EH(2012
)

Industry-wide initiative
FRERTEAE

Providing evidence on
need for demonstration
to commercialise new
turbines and
foundations

TER B 1EHTE G F B
B2 [ 7 KIS HE -

Carbon Trust
Offshore Wind Atcelerator

Appraisal of
Offshore Wind in

Appraisal of Offshore
Wind in China

Japan (201‘4) (2014)
BARFEEBNGE(2014 SEBRFRETL(2014
) )

British Embassy funded  British Embassy funded
HEAFENE HEAFENE

Study of policy and
regulatory framework,
costs, financing and

Study of policy and
regulatory framework,
costs, financing and

technolog)/ technology
BFREEELE - K R BEEZE -« A
HEFZM 2 HHE BEFEN =

Offshore Wind Accelerator
P8 (2009 onwards)
BERENMEMEFTE(20095F- FETD)
Joint industry project, UK gov't funded
Design, set-up and delivery of a JIP
innovation programme to reduce costs
HEEFZ  ZEETHE
T A BUAKT—IEIIPEIFIEIE - LIERAA -




Offshore Wind Accelerator (OWA)
atF A EMEREFTE(OWA)

Objective: Reduce cost of energy by 10% in time for UK Round 3 projects
IR ZN10%
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72% (31GW) of licensed capacity
in UK waters
LEEBINAREESE72%(31GW)
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Joint industry project involving 9
developers + Carbon Trust
Q%Eﬁﬁ*ﬁ + Carbon Trust2HE I SEZERT

Only developers are members
EREZEBoNAEE

— Aligned interests Fzm—®

- Commercially-focused EZ({EER,

- Preferential access to new technology
- BEEEM Il

£88m programme

12&8,800E EEMGTE

- 2/3 industry, 1/3 government
- 2/3 KREZER - 1/32RBEUA

Focus on overcoming near-term
technical challenges

RN e IR EA R Ao Hk Bl



Industry driven RD&D is what makes the OWA programme a succesE— >
A Be RE 2oWASH BRI R E CARBON

H
Technology push versus Market Pull i &) vsriigi gl Flexible to utilise opportunities &4 FIREKE
OWA apprf)ach + Funding available when needed
OWAZ A - FERAESHE-
L// « Annual funding allocated by
e Government
— 2R . EESBERRAHR -
9( « No requirement to apply for
. * Research is close to market and £ funding
* Technology tries to . N
find appli?:gtion commercially-focused © ARAEZRFEEK -
« S 4 ) e - i REOTS - WAREERER - i - This makes is possible to utilise
- May not meet * Industry involved in the opportunities for testing and
customer needs innovation process. demonstration when they arise.
. TAE ARG A A - EXRZHAETAE - - BHEIRE . ETS TN ERE
» Technology will meet market SHIEE AN &S -
needs HIFEMHHE

—+Aligned objectives EW——

Good leverage RiFRIIETE Effective way of learning from each other B & ZMNANSE
* 9 industry partners 9ZXFEFRFHH + Five working groups for

, , ” . . different disciplines
° 2/3 |ndustry fundlng 2/3 %??E% . R ﬂﬁllﬁd\%ﬁﬁ%ug\ﬁxﬁéﬁﬁk R

Collaborating

¢ For Common R&D we have a leverage of ‘

1:13.5 xf"l

+ Steering Committee
providing strategic direction.
REZESRMHRESMD -
Over 60 experts involved
B0 ERSH -

+ 1/3 public funding 1/3 AHESE
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+ For every £ a partner invest he will get 9. Open discussions and
£13.5 of_ research [ exchange of information
%H:l&'“ EEE - oS 13.55RFENMRA - FNEmAERNRE -
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OWA has made real impact so far P —

== o 53 A B4 488 :
Some examples of the research projects we have delivered are below TRUST
SRR MR R EEHN T
_ . Performance plots Still to com
y Fjellstrand NautiCraft WaveCraft e 10 = guE }\
Reducing O&M cost — A e
S - e - PDV vessel
B% 1& @ 121\& }jjz ZIK '_m— . '{/'//E\'V\"‘ . - P- p lots
New vessels concepts . W — - Divex
el = - - . - Mothership
Prototype [ 8Y: 2013  Prototype [R%!: 2014 Prototype JRE!: 2015  Published £ 3%17: 2015 /
i ¢ > | Suct Bucket Jacket ial i i
Keystone i/ vA Universal 3B EY uc 'On%ﬁ;zﬁac e— Trlalglir%ggtmn \
Reducing Foundation - EF demo
cost PERAESJES BE Ak X e d:ry;sc’gone
New foundation concepts \ : . - GBF
T TS A - ’ _ . demo
Installed Z28%: 2011 Installed Z28%: 2013 Installed Z28%: 2014  Trialled s FH: 2014 /
FLIDAR Babcock Fuga Wake Campaign \
. . . s - Measured TI
Reducing Eln_inc!ng . (LIDAR),
cost FRERLIE B A ' |  modelled T1
New wake models & LIDAR (Franc]sen),
SEAS T o ML scanning

Installed Z%%: 2012 Installed Z'%%: 2013 Prototype [RZY: 2011 Installed Z%%: 2012

AN

S 66kV switchgear 66kV Cable qualification

. EEE T - 66kV
§ls;e£n cost PRIKEE . demo
AR & - Dynamic

Higher voltage arrays

B = BB

f i cable
= demo

Commercial B88: 2015  Commercial E#: 2015

Commercial & #E: 2014
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Considerations for the Taiwanese market —

T4

aEZmEnNZs

A young industry with aims of rapid expansion
UREIERABIRNFEESE

target of 4GW by 2030
HiZ : 2030F4GW

Thousand Wind Turbines Project
TERBIER DTS

covering both offshore and onshore wind
BiEMENMELRSE

feed-in tariff for 20 years
HRENDWEESIE - 20F

capital subsidy for demonstration sites
REGIULE & AL

Undeveloped market KB5S

no set of established developers

TR = B ZA Y Bl 38

supply chain challenges

HEHE R

environmental and consenting risks
YR IR AT 5 L B

many cost reduction opportunities
AT EZRIERAEE
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A coherent approach to create attractive market
conditions for investors is important

U—BNAZERREAREFIANTSRGEIFEEER
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Coherent Strategy
coordination

— B VSR EE 17 54

Finance Technology

RA¥5 il

Resource '

Example 1: LCICG

- BfIL BB iR

The Low Carbon Innovation Co-ordination Group

(LCICG) brings together 16 public sector
organisations that are supporting low carbon
innovation in the UK. It builds a Strategic

Framework to coordinate Low Carbon Technology
Innovation Support

BB F 1A/ A (LCICG) BE 16E A BIFItkREs - HE
REBREREIF - LCICGEI —ERBMHLEE - HAE
xRl Sz B T 1F -
mmovate kg [Be, B (B[S
Local Gowrment Food & Rural Altsim | for Transport 'g’;m’::\"
p—— — 27 &
@i @D I ke
— bt & Investment

Consentingis Targets & Policy

BiE & BI5R

Infrastructure

BiER

Regulations
TR & BB

Example 2: OWPB

- Bfl2: BEREEREE

The Offshore Wind Programme board brings
together senior representatives from industry, UK
and Scottish government, The Crown Estate and
Statutory Nature Conservation Bodies. It treats the
UK's offshore wind sector as one business to find
and implement solutions in partnership with the
wider industry.

HERESEETEZE G (OWPB)HRZER « HE K ER ST
CREIEXRMEAS  MATERARBEBENERNFA
% - OWPBRIEBNEBFREEXER AT EREATRETES
REFRENN TR ENSE -

e e gl



http://www.lowcarboninnovation.co.uk/working_together/working_together/working_together/strategic_framework/overview/

How Carbon Trust can support Taiwan —
Carbon Trustffiszig&i& CARBON

Appropriate policy approach is critical to support the fledgling industry
BENBEREHRNI BN HEEDSER -

- Carbon Trust has a strong track record of advising governments on how to most effectively
support Offshore Wind

- Carbon TrustE 2@ BUSINUIUE AN S N R FREHRZELH - HEEBRNBEACHE -
- We currently work with multiple agencies across Europe to maximise industry impact
- HMBRIEEBUNAZHBESE  RERANERTE -

Industry support has many forms
EFXTEEZELI

- Generation subsidy S #E

- Grid and network charging mechanisms &84k E #H

- Technology grants i<

- Facilitation such as port infrastructure EFIEH - (8 ERER
- Innovation and collaboration programmes B/ FIGREE=

Carbon Trust experts can advise on all above areas, bringing together industry and
public bodies to a coherent solution

Carbon Trust&XArE N LFrAREIRHER - EPEFRNBUGEBHR L —BrBRSE -
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UF MetMast in Dogger Bank CARBON

Dogger Bank&i=E % UF MefMastim R 11T TRUST
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1 . Clay chambers Nozzle in skirt rim | Soil levelling
Eiﬂa BIEIEIE TIREY

<: ﬁ '7 ~ £ - - 3
UF Bucket ¢8m H6m Yes (3 sectors) Yes B
UFHJEM% B (3R &)
Ref Bucket @4m, H6m s Yes B pi
’&%%ﬁ

Fea5|b|I|ty in different soil types proven
mﬁE’é?Fﬂ:l:if*E’*UZ_J 3



A
Offshore Transformer module CARBON
. 424 15 +£ TRUST
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» OWA is investigating the feasibility of the integrated AC substation concept
> OWAILEFEFHEESINACES LM o7 -
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Floating LIDAR CARBON
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FLIDAR




| i |
Six LIDAR units installed in Ma]"rch 201f
2013$3ﬁ$t%-/\ﬂﬁlﬁ'ﬁi_$i'.
2 x long-range LIDAR to measure wake effects
throughout farm
- 2EREE - BLURISZEE ESHH0ERUE -
— 4 x nacelle-mounted LIDARs to record inflow
g - and wakes at specific WTGs
x - 4ErEfELEE - ARG E BWmERERAMER -

Source: Koppelius 2011, E.ON 2013
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Whilst reasonable steps have been taken to ensure that the
information contained within this publication is correct, the
authors, the Carbon Trust, its agents, contractors and sub-
contractors give no warranty and make no representation as to
its accuracy and accept no liability for any errors or omissions.
All trademarks, service marks and logos in this publication, and
copyright in it, are the property of the Carbon Trust (or its
licensors). Nothing in this publication shall be construed as
granting any licence or right to use or reproduce any of the
trademarks, services marks, logos, copyright or any proprietary
information in any way without the Carbon Trust’s prior written
permission. The Carbon Trust enforces infringements of its
intellectual property rights to the full extent permitted by law.
The Carbon Trust is a company limited by guarantee and
registered in England and Wales under company number
4190230 with its registered office at 4th Floor Dorset House,
Stamford Street, London SE1 9NT.



