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(=) %3* DOF Subsea
W67 27p (28— ) 11:30~13:00

W = ¢k 4 f /B Kevin Moran / Vice President,
Renewables

W e R

DOF Group= * ** 1981 # » £ %= 4y o 7 &2 55 3 dﬂz
2 AR IR RFAES B AT )f%r‘s7—"$
% & 32 Shell (#4 ) ~ StatoilHydro(#% = % 3 2 2 )~ Total
2 Petrobras( " & £ 2 F ) P ENE B6HE S O F
R AT g 2 e Y 2 TR R 1 R 2,200
4 o @m DOF Subsea~ > »* 2005# » p ¥ = — FAE L
s T PRFR o # > H 5190k f# > DOF ASA 11 2 49%F,
*+ First Reserve 5w £33 575 TIRIEA ~ 3 FAp R 2 5
FAAR PR R R R aa P Arpp2 - o FEt S
¢ 32 % 4y 8573 (LAYSVS, MSVs, OSCVs, DSVs,
AHTSs, Well Intervention -

’
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B 8 - DOF Subsed 3

(=) %3* Wood Group JP Kenny
W pFRF 67" 27p (52— ) 16:00~18:00

W = ¢k 4 f /B Tim O'Sullivan / Operations Director of
Renewables
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(7 ) %3* University of Edinburgh
W67 28p (E#-)9:00~10:00

B = ¢4 B/H = Henry Jeffrey / Institute for Energy
Systems (IES)
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i 7 A % SuperGen Marings i*ic i £3-% < * &
SuperGen FlexNetAMPerES g7 sk ¢ 8 £ 2+ 4 ~ B i R
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A e BATIREN R Y- BEB g LimpetitF o

"’/’1%4’\4\ (2010)&.@?\[_]6 J_.—:%An?,%'\‘;;‘%
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B 10~ SBE 7 B4 52 L iUpok

(=) %3* NGenTec
BT 6" 28p (2% - ) 10:00~11:00
JEREE RN LS
1. Dr. Makhlouf Benatmane / CEO
2. Dr. Markus Mueller / Technical Founder
| B SCRT a

Novel Generator TechnologyNGenTeg = @ /& p 3t &
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(<) ¢ 3 Scottish Development International (SDI)
W6 28p (E#- ) 11:30~12:30

W &gk A /AL  Paul O'Brien / International Senior
Business Executive / Renewable Energy & Low Carbon
Technologies

B oeife & !
B 7 B %% E k& (Scottish Development International
4 F 1 B #< i~ Scottish Enterprisé  Highlands and
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Sqgurr Energy

W67 28p (&A# - ) 14:00~15:30

H =

* ¢+ 4 R /%L Richard Boddington / Measurement and

Analysis Group Manager
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B 24~ Sgurr Energy= 7 Richard Boddlngtoqﬂk 8 plEITHF

(1) ¢ 3 Carnegie College
B 6% 28p (&# - ) 15:30~16: 30

W =gk 4 f B/ E = 0 Andrew Kowalczyk / Assistant
head of School / School of Engineering & Technology

B oeite &
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1. Tim Camp / Deputy Head / Turbine Engineering

2. lan Bonnon / Head of Offshore Wind / Offshore
Competency Centre

3. Captain Stephen Noman / Business Development
Manager / Europe Upstream

4. Phil Hoult / Offshore Group (Structures)
B oeife & !
* ¢ kA d Tim Camps Phil Hoult e 3t Ak 4 5 T 4
B AR R B 0 ¥ Captain Stephen Nomah
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(+-) ¢ AREG
W opER 67 29p (A8 =) 15:00~16: 00
W oz gk A /ALY lain Todd / Renewables Champion
B ogtek:
Aberdeen Renewable Energy GroUBREG) 7 #&t: i
FORpR 222 70 g hdid Aberdeens ® £ 2 i iR B &
WMAFZFRE > BHAEREANTL ANk FE R
Aberdeen®: # 2 3 Ak 7 & - AREG ¥ Vattenfall -
Technip IF 3 B ATendd g —wo MAER T ¢ < European
Offshore Wind Deployment Centr EOWDC) » P % 3%
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4 AL > PRFAKREF - B RZE BVH A B4R
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(=) € 3 Romax Technology Limited
B pFF 6% 29p (¥ =) 16:00~17:00
W & ¢k 4 R /AL Daniel Poon / Indian Business Manager
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B 68 Romax: Daniel Poorﬁ.}‘uﬁﬂ%ﬁ‘ ZER RN R

(+ =) ¢ UKTI Business Group

—_—

B 6% 29p (¥ =) 17:00~17:30
W& g A RBRRRT
1. Anthony Arkle / Senior Account Manager / Energy &

Environment
2. James Beal / Sector Specialist / Renewable Energy
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WG LRI
1. Robert Speht / Wind Energy Manager

2. Alan Lowdon / Divisional Director
3. Keith Mcleay
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(+ 7) % RenewableUK Offshore Wind 2011 Exhibition
W67 30p (¥ ) 08:30~12:30
+ 2L @ Arena and Convention Centre (ACC) Liverpool
B 3 g
RenewableUK Offshore Wind 2011 Exhibitignf| 4 i
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B 22 ~ RenewableUK Offshore Wind 2011 Exhibitigh3s- 1+~

(+ =) ¢ 3 Crown Estate
W EF 7Y 1p (87 )12:00~13:30

# > ¢ 4 fi /AL David Charlesworth / Senior External
Relations Manager
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David Charlesworth. & zLp? Crown Estate( & B 2 .
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1. Carols Candil / Associate Director / Resources &iigy
Group

2. Remi Degelcke / Associate Director / Project Fireanc
_ IR

Carlos Canditip® HSBC &gt pilh T B3 » H % 4
éﬁﬁawfsd;ﬂzw<>HSBC%t@éQm'&Sﬁwifhér’fkf
FRIRPLALTE RIS > G FRE1-{ 86
B 7328 9,500 7#F fiw > TR 2 &t /)Ev$ﬁﬁ¢% '3
BPRZRFEL A FT BT E L1I3BRA RS FER
AR B PA-TFT s EAJ - FHH5 - 2 D
BBl ~FR~5REP R

Y RIBAR A FLRE R F & A
PR D RABAR BT AT MW G5 3~35F 888
HudF 7 RERL BT rRG FANNAH L - B K
BAL I BERETEAPE BT REFIMOT AR
o BT E KRR IRAE S AFREST S A
W EA L~ PP (BB sV 45 - KIW 4 4R
B R 4E ) % HF L (Green Investment Bank
it % B4 ~ Sovereign Wealth Funds -

MBEREPRAL SO FRT £ Ao
WAL B Akt 20000 Ap M S AL R

B o
Offshore wind capital costs Onshore wind capitatso

- Turbine (41%) - Turbine Costs (80%)
- Foundation (19%) - Civil Works & Other
- Installation of WTG and foundation (8%)

(15%) - Electrical and Grid
- Substation (5%) Connection (12%)
- Cable and Cable installation (13%)
- Engineering and others (5%)
- Insurance (2%)
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21 %65 ELLLRRNL § R R

{ Offshore Wind 1)

RFEE 1 EREET R
Proposer |Industrial Technology Research Institute (ITRI)

BRI
Discussion
Issue

R ETAFMEE AT IBPNE T
Marine Construction Technology and Supply Chain

R
cERFAAR T HRET AT 1R ke B = S
]F;;r] °
AAAS BERY IR T o YA AR Tk
m%‘{@ 2 )7
4 ﬂwiﬁ%nﬁﬁﬁ&mP@@% PF o dofe fie & ARITH ¥ B
Rp2? S5FERFE upitpy 57
Explanation:

The domestic market of Taiwan'’s offshore wind irtdyss relatively small, st
the development of supply chain needs more thrusicentives for
integration and transition

€ How did UK help traditional marine industry to telarm or integrate
for offshore wind?

€ When developing the supply chain of offshore winduistry, how did
UK highlight her advantages in coordination witgimnal markets of
proximate EU countries? And when should governraendt
developers start to establish training mechanisprépare for the
personnel required in the off shore se

i"‘

< B

J

gf%p;;«gvit,fz'\:

® Fyr Al g didmg  FHAAM o R L FEHTEET 5 Ho
TINRE

O N REMAL ARG KZ FRA TS ER ST AR TR
95%{'%'%‘2&5

Details of Cooperation or Suggested Method of Coatpmn:

1. Workshop meetings for TW and UK companies to disdase to face and
exchange experiences of regional collaboration.

2. UK assists Taiwan to draft guidelines of marinestauction and

installation for offshore wind farms, so developainsl service providers
can refer to or follov
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EREH AT EEH R
eI AF R T RE ER S ok 8
# > ! Beluga, Hochtief, Bilfinger Berger, Heerema, MPIT Mojgaard,
Seaway Heavy Lift, Van Oord, A2Sea, Seajacks

Suggested Discussants / Potential Cooperators:
TW: ITRI, Woen-jinn, Hwa-chi, CSBC, ly-Hsing
UK: Beluga, Hochtief, Bilfinger Berger, Heerema, MRIT Hojgaard,
Seaway Heavy Lift, Van Oord, A2Sea, Seaj;
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{ Offshore Wind 2)

REEE 1 EREET R
Proposer |Industrial Technology Research Institute (ITRI)

AL s x ae = i .
Discussion | © A i AT R H2 «‘}'ﬁ‘.fh §oux |

Issue Promotion for Demonstration Offshore Wind Farm
W

o R g BT B PR BB E Y KA AR B £ SMW U R
WHRERF AT 0 2 100 MW 04 R Sk BT go AT 22 0 B TR K
PP T H oo

& F TG fad p R R § Rk LA S 2 R

£ 4 L7
® GATERLFE - AR AR ERE fad L PR L
) ?
¢ P EETEVRIEAEFOEER?
Explanation:

Taiwan is drafting the Demonstration Incentivegnacourage applications fq
offshore wind farms. That includes equipment supgid 3-MW turbine or
larger, as well as development subsidy for 100-MWdwWarm or larger, and
only the first two applicants get the subsidy.

€ What is the most important experience regardinfidgaincentives
and setting targets of development? What is tleeabthe
government?

€ From the perspective of promotion and managememdt are the
major differences between demonstration offshoredviarms and
common ones?

€ How to stimulate the industry development througmdnstration
projects?

BTN B S EEHE (7 50

O o HEESEE WM S EES E XS RD R A T
F N 18 SN

® CHMAIERMATRIFHRARFTE WRPFR FL AR
B2 3 1 P

Details of Cooperation or Suggested Method of Coaipmn:

1. TW and UK co-organize seminars in which scholaxs @ewvelopers fron
both sides are invited to discuss the topics ofmamtton for demonstratic
offshore wind farm:

—
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2. If possible, UK and Taiwan initiate a long-termitiag program by
sending Taiwan engineers to UK to join the offshened development
projects.

EREHP AT A EITH R
o AR DR S
# >  Atkins, Garrad Hassan, Mott MacDonald
Suggested Discussants / Potential Cooperators:
TW: ITRI, Taipower
UK: Atkins, Garrad Hassan, Mott MacDon
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{ Offshore Wind 3)

FRE 1 EREEETR
Proposer |Industrial Technology Research Institute (ITRI)

dhaEw | ,
Discussion FAVTALEL 4 BHE
ssue Drafting Standard for Offshore Wind Turbines in Tai wan
P
LA EGPEAR P MREE B AR SR S L
BRRACT PREEI L RR P REAAMIRB T e A N iE
B s FERE

* mwppﬁﬁﬁ&4%ﬁ$@ﬁﬂ%@ﬁ”%%%?%?

® CHFFHFERFRES T FRA RGP A N ER?
Explanation:

Taiwan is drafting national standards for offshared turbines to promote

industry development, and is also preparing to @sepAsian environmental
conditions such as typhoons and earthquakes in@gubinto international
standards.

€ When drafting national or international standarfisftshore wind
turbines, what kind of major problems were courdeneUK?
€ |[f Taiwan want to participate in the drafting ofemational standard

for offshore wind turbines, will UK be able to pide any kind of
assistance or suggestions?

vJ

SR E RN A
O o AP LHREAEREEHCe P RUEREL R RSO
i

O® FEIFHTIIER e S A A 48 K B2 R A TR

F AP B H o
Details of Cooperation or Suggested Method of Coaipmn:

1. UK assists Taiwan to incorporate new loading cas&ghoons and
earthquakes into existing standards, so as to peofmse modificationg
to the international standards.

2. UK assists Taiwan to establish offshore wind tueltechnologies of

system design, analysis and integration test threeghnology transfer
from experienced UK companies.
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ZRE AT & ITH %
e AR RS AT S B g apdeY o s AT
# > ! Garrad Hassan, Romax

Suggested Discussants / Potential Cooperators:
TW: ITRI, USDDC, TECO
UK: Garrad Hassan, Romax
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{ Offshore Wind 4)

FEH AER A FET RN Pt N T
Proposer |Formosa Wind Power Co., Ltd.

24 4 R 4
AR ah waA e 1A w10 PR
Discussion _ _
lssue Structural Analysis of the Off-shore Wind Tower
P
cE I RBFERT AR RO ER S 3 ME R B é@‘*fﬁéz\ 1747 5
< BTy FiE- ﬁpi’ﬂﬂéﬁaﬁ*lﬁﬁ e L 0 F
B R AAEROB R AGE- HtmE T o
Explanation:

Taiwan is currently developing the off-shore wiadnhs in the west costal
areas. The foundation design of wind tower is ghliler study which shall al
include the corresponding construction methodol@gy.will like to discuss
and cooperation with company who have rich expegen this area.
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{ Offshore Wind 5)

RFILE R ABMEGRRPEREY
Proposer | UNITED SHEP DESIGN & DEVELOPMENT CENTER

24 48

I‘;)i;j;sion - BB ép& FE g% e

lssue Installation vessels of offshore wind farm in Taiwa
B

A WAL 4 o i BURB S 1 (Rade 0 Ao gEIF
jack-up~ 2 2T S E o g R P poms bR 4R & A1 TRap 2 R E
PR LRI AT R FE 2 g »*7»,4 PR R R R
rgg ,< o

Explanation :

Taiwan, with good experiences of building offshooastructions, such as:
offshore production platform, oil drilling jack-ugg etc. Under the shortage
situation of wind farm installation/ maintenancesels worldwide, how can
we cooperate and merge into the supply chain iottshore wind farm
industries.

£ FP"{.“\‘ﬁ‘i‘QL‘JF’% FANEN
l?_

ERBLAL T A2 P R A P, R R

i

Details of Cooperation or Suggested Method of Coatpmn :
Possible cooperation between Taiwan and UK'’s raddtrms, in the subject ¢

wind farm installation/maintenance vessels, inalgdiesign and constructiop.

g
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{Marine Energy 1)

BrRET 1R EFTR
Proposer |Industrial Technology Research Institute (ITRI)

gmiEm (HeBERAESFTLEIRFLE S SRR pRBLFH
Discussion | Joint effort to provide assistance to Taiwan privae

Issue companies in the development of marine energy dewc
P

cEERF I F P ERBAENFREE o BARPIER 8 /ﬁ»
RFE T LR o »}g IR A d'u-;r‘g b »)g AE2Z AN T ffﬁé%é T OPE B
oo FRam o SR At %iéf’?'ﬂrv 7 ‘%‘L/?Jpé 5o PlRESR ~ RIRE
ﬁﬁﬁﬁfﬁé%#* WA F]PE Y ﬁ- «kg'mm@ai’g%%ﬁm@
WHE S %%Er?#:ﬁ#u%m%ﬁW%i?ﬁiﬁﬁﬁﬁﬁo
Explanation :

In Taiwan, there are several private companies have devoted great amount of
effort in the development of marine energy devi®@me of them have obtained

promising result from their initial project and sgjgressive objectives in the next
phase, including the test and evaluation of theuiak according to proper standa

rds

at sea. On the other hand, Taiwan still lacks egpee in site test. Test site, standard

and regulation are all under development as walk Toundtable meeting is a godg
opportunity to contact UK experts and discuss thtetial in making joint efforts {
provide assistance to Taiwan private companielsardevelopment of marine ene
device.

d
D

EiEp iR e 73500

1 HiER > EkBTRNL TR > d BT HCE R AR RE o

2ﬁ@ﬁﬁ‘f%“ﬁiz*’%ML?LLF@%?%Ef%QﬁE

P B Pt o

Details of Cooperation or Suggested Method of Coatpmn :

1. UK kindly shares their experience and knowlea@gel provides assistanc
to Taiwan'’s private developer together with Taiveargsearch institutes.

2. UK assists Taiwan establish knowledge and tdolggan analysis and
evaluation of marine energy devices with their eigyee. In addition, it is
suggested for research institutes of Taiwan to beenmvolved in the

e

development of international standards and testquhares.
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(Marine Energy 2)

BrET 1 ERHEFTR
Proposer |Industrial Technology Research Institute (ITRI)

s (AERFITIRREZTEFRZIXRES
Discussion |Considerations and experience on the selection and
Issue establishment of marine energy sites

P

BRB BRI /?pri‘ﬂ”/\ﬁr%ﬁ@’ T oS B g 2R MR- TR (%
P s iR 2R 81 T g 2 ii%h_"}’ EHnk G E %iéiﬁ‘#&éﬂﬁ i
i B e < IR e wwﬂé”**ﬂ%m*ﬁﬁ %%i?%
4o?w%#zﬁfthxgaam@mﬁggifﬁw%f%i ErE Y E2
q% ;)\.E'_ .—;‘ }é‘%f{’i’;ﬂlﬂl% .%‘Q%Imﬁt’*{ = éia% ‘Iﬁif-/ﬁlvi‘L”T
gk BAPM R AR EHE S Um 2 A EREF EoELE
B> T i o

Explanation :

The trial at real sea is a critical step in theadepment of marine energy
devices. Sooner than expected, the selection aaldlisbment of marine site
for test, demonstration and commercial plant wellabvital subject to Taiwan]
marine energy development. The properness of tgptimcedures,
measurements and definitions is crucial to theamnek of test result. Thus,
through this roundtable meeting it is suggested&nvan to consult UK

S

experts about the criteria needed to be considerset up a testing centre, the

necessary considerations in site selection, tixpiergence in site

establishment, requirements and considerationgilfarplant, experience
from UK’s project management, and required measent¢rand test during th
site test. Moreover, answers are under particatarest to questions such a

v)

Why is the UK not considering setting up large s¢akting centre? How dogs

UK set up the framework for data integration reguoient for testing? What
the definition in setting international regulatiand standards? And what
expertise do we need to consider for the plannfrauorequirement to set u
marine energy testing site? Most importantly, &lso suggested for Taiwan
be aware of others’ failure during the establishipand avoid those same
mistakes in future.

S

ETR x MBI L (F N

BEE AT SR AEAAMERRPERE L R EEINGL5% 1
BSOS a2 %ﬂﬁ”iolﬁ%‘*ﬁﬁﬁ %ﬁﬁﬁbm,%
BAENRFTEEITGE RS PR 2Ty

Details ofCooperatio or Suggested Method of Cooperati
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It is suggested for UK to kindly share their invahle experience in marine
site selection and establishment and share thewiqurs experience in proje¢
management with Taiwan, in order to help Taiwampare for next phase
development in marine energy. It is also suggestedaiwan to be more
involved in the international process of standadie evaluation of marine
energy through the cooperation of universities @segarch organizations
between UK and Taiwan.

59



{Marine Energy 3)

BrET 1 ERHEFTR
Proposer |Industrial Technology Research Institute (ITRI)

HmAE | _y
e AENPE L] LR

Discussion _ _ o
Issue The growing of marine energy specialists
T

A

oA RS RE R RE RN E S BN BT A A L o K F AR
TP E v EREE L FIRAPM A FE N FTAE A B2 LR e
iﬁ’fw§¥ﬁﬁﬁﬁﬁﬁ1@$ﬁ%$’j%@wwAﬁﬁ@ﬁﬁ@
LA AN PR

Explanation :

Marine energy is still under developing stage iw&a, although vibrant.
Consequently, Taiwan lacks specialists in marirexgan To boost the capacity
in marine energy development, one approach isrictethe quantity and
guality of such specialists. This meeting is a gopgortunity to discuss witH
UK experts with respect to potential training preogs for Taiwan’s engineetfs
or students. Furthermore, we would like to know hebelBritain marine
energy industry started in establishing your tragniramework.

TR G RBEE E0

BEES AR PREFAE A RAFF A 2L

Details of Cooperation or Suggested Method of Coatpm :

It is suggested to achieve the enrichment of masmezgy specialists in
Taiwan through the cooperation between institutes footh sides.
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%12 2 ~ Dawning Offshore Wind in Taiwaf: = & 4 313 i #%)

B Shallow Water (5-20 m)
« Area: 177,920 ha
* Potential: 8 GW
- Exploitability: 1.2 GW

B Deep Water (20-50 m)
+ Area: 654,700 ha
« Potential: 48 GW
= Exploitability: 5 GW

Wind Power Density(W/m2)
B -0 [laoo. oo [ w0000 (I 1200 - 1300
I o0 - 200 ) 500 800 [ #00 - 1,000 [N v.900 - 1,400
1 200 200 [ 000 - oo I 1,000 - 1,100 1 1,400 - 1,500
[0 300 4o [ roo - noo I 1.100 - 1200 > 1.500

A =
=
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Wind Policy and Targets

pa3

® Onshore FIT: NT$2.6138 (£0.0568) / kWh during 2011.

m Offshore FIT: NT$5.5626 (£0.1209) / kWh during 2011.

B Short-term Target:  Increase 68 MW (onshaore) in 2011,

m Mid-term Target: Offshore 500 MW, total 1,800 MW by 2020.

B Long-term Target:  Offshore 3 600 MW, total 4 800 MW by 2030,

B Deamonstration Incentives will be announced in July, 2011.

Unit : MW
2010 2011 2015 2020 2028 2030
Year 2012- 2016- 2021- 2026-
Add. | Accu, | Add, | Accu | 2015 | Acew, | 2020 | Accu. | 2025 | Agcu, | 2030 | Accu
Add. Add, Add Add.

Onshore | 82.6 | 5184 | 681 | 5888 | 280 | 866 | 334 | 1.200 a 1,200 ] 1.200

Offshare . . . . 15 15 GBS | 800 | 1.500 ( 2100 ( 1,500 [ 3,600

e T  ae i L LIAL I WEFERER
- il T et b 1 ") g0y iF e it

[rrerrkap—

Demonstration Incentives

pd

B Target: 2 offshore wind farm projects commissioned by 2015,
B Equipment Subsidy (on turbines):

A maximum 50% subsidy of construction and equipment cost. for each project
containing two offshore wind turbines with 3-MW capacity or more
B Development Subsidy (on wind farms):

A maximum NT5250M subsidy of preparatory (one wind mast, EIA, eic ) and
demonsiration expenses, for offshore wind farms with 100-MW capacity or mare
B Projects will be reviewed before granting the subsidy (not first-come-first-served)
B Subsidized projects can't get full FIT rates in the first twenty years

TREERR

]
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Supply Chain Gaps

pS

Drevalopar i itioati
mmmm 3= W Risk assessment and mitigation
ROt | o B Environmental impact assessment
i + AnalysisiApplication

Manufacturer
+ Blade
+ Genersior

g B Typhoon & earthquake resistant

Manufacturer W Mational & international standards
= Foundabicn

= Cabling
+ Offshore substation

Fiant
anufacture

Installer q i H
;F-&-‘-l;j.r-mmmg B Marine construction fleet & equipment

+  Turbins
+ Cable
* Offshore substadion

B Maintenance fleet & staff training

IEENETR
e

[y —

TW-UK Collaboration Roadmap

p6

2008 Guidelines for Feasibility Study of ’ &ﬁni&iierﬁaﬁgﬁééi‘infiﬂgﬁér 1
Cffshare Wind Farms (SMT & Wind Frospecl) | MN-class wind turbines (Garrad Hassan|

200a| | Strateais Planning for Supply Chins of ‘Systomstic Faasibilty & Concept Design | Transmission System Design &
Maine Conetruction |Aikins & Seaknwigy) Oftshore Wind Turbbnas (Ganmsd Hi i T’ﬁﬂ'ﬂﬂ Platfarm Dhesign (Romas)

| Integra Analysis Technoiogy of Wind Tuibing |

2010 Risk Assessment & Mitigation of I Transméssion System (Roma)
Developing Cffshore Wind Famms e L

{zuu (Mett MacDonald, BMT & Wind Prospect) |y Construction, Instaation & Commissioning -]
I__----: Fr== —— e e e A Em e -.l —————————————
zuqz Offshore Wind Hutl : Emvronmental Monitoring .l : Design Capabilty &
ooy SR S e ] Manufacturing

\2013) | Gifing, Layout & ! Cperation & Maintenance -] ' Technology for Tawan-made
ooty Detal Desigh for e {1 oo | MW-class Offshore Wind

! Technotogy Development for the i Turbines

Demonsiraton Offshore Wind Farm I

( Taiwan's First Demonstration Offshore Wind Farm )

A —
[l ey
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Collaboration Proposal .

B Technology Cooperation
* Turbine system design & analysis
* Turbine system integration test
« Typhoon loading conditions for International Standards

B Industry Cooperation
* Technical workshop meetings between turbine installers of both sides
* Maintenance staff training courses
* Components OEM

B Demonstration Offshore Wind Farm
* Risk assessment & mitigation
« Construction & installation
+ Operation & maintenance

IMENFTR
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i 3~ UK Status & Issues Affecting Deploymeft = & + 313 fj 2F)

GL Garrad Hassan

Topic 1: Offshore Wind Energy & Industry Development
UK status & issues affecting deployment

Technical by nature ...

Tim Camp 30 June 2011 \ e

GL Garrad Hassan

Current Status

~3 GW installed around the United Kingdorm
world to date with UK 1390MW, 51%
currently largest market at
1.3GW:

Another 2GW under
construction: Sweden, 163MWYGWQ
- Greater Gabbard
(SOOMW) Netherlands
- Sheringham Shoal 247TMW, 9%
(315MW) Ireland, 25MW, 19

- Walney (Phase II)
(180MW)

\ Belgium, 30MW, 1%

Germany, 72MW, 3%

Finland, 15MW, 1%

Denmark, 665SMW
- London Array 24%
(630MW)
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Under Construction

UK market - an international collaboration:

Owner/Developers: DONG, Vattenfall, RWE, E.On, Eneco, Statoil-Statkratft...

Wind Turbines: Siemens, Vestas, REpower, ...
Foundations: Sif/Smulders, Bladt/EEW ...
Contractors: MT Hgjgaard, Bilfinger Berger/Aarsleff...
Vessels: A2Sea (DONG), Vroom...
Electrical: Siemens, Areva, ABB...

Denmark, 212MW
11%

Germany, 448MW
23%

United Kingdom
821MW, 41%

Belgium, 165MW, 8%

GL ¢

United Kingdom

GL®

Status N:rrgﬁfc'ts"f C"E‘,‘\’A?AC,]“V
Operational 12 933
Under Construction 4 1,228
Contracted/Committed 4 1,212
Permitted 6 1,894
Permit applied 4 2,020
Announced 3 1000
Site lease 48 41,754
Total 81 50,041
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Influx of investment

“Mitsubishi has pledged to invest £100m over
five years in plans to turn Edinburgh and the
Lothians into a 'green energy hub."”

“Gamesa to create Offshore Wind Technology
Centre in Glasgow, creating 130 jobs.”

“Doosan to invest £170m in UK offshore wind
power base”
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Issues impeding offshore wind development

® Slow consenting by the authorities

has led to a gap in projects between
Round 2 and Round 3 which will
mean deployment rates will be flat
over the next 2-3 years.

Electricity Market Reform is creating
uncertainty and perceived political
risk — reducing investor confidence.
Proposals are due to be published
next month.

Grid issues — both in terms of the
complexity of the new system
(OFTO) and the additional
infrastructure investment needed to
serve Round 3.
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Issues encouraging offshore wind development

* A generous support mechanism - the

Renewables Obligation (but due to be
removed by 2017).

Long-term political commitment to
offshore wind and underlying policy
drivers (security of supply and 2020
renewables commitment)

Physical conditions in UK waters (high
AMWS, relatively shallow waters etc).

Clear “up-front” framework for site
allocation, early in the process and
administered by a semi-independent body
(the Crown Estate).
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Financial trends

Costs of offshore wind farm development
now appear to be stabilising. They are
expected to fall in the medium term.

Cost stabilisation has resulted from
improved competition throughout most
areas of the supply chain (most notably
vessels and turbines).

Further competition will help unlock the
benefits of scale, learning and innovation.

New sources of funding are necessary to
achieve 50GW plans. Re-financing after
construction may allow low-risk investors
such as pension funds.
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