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WESSTEEAE

Ry T AR A EACR » FREIEEREH 95 4Fit - Z4E
SRR EZEWHER T T EREHARRRERE S > 250 9 & 0 BRK
TEEREE T ~ B ~ 2~ WMEE SR BN - TMERinfd 38 2 HE
BEME  FEATEFTERMOU) » GFEEJ IS 24 - BiRES T
MRS ~ R A R RS S i -

KRR Jehh R B A R B AH B S B B AR RE RS 2 > S
R e R R AR % Global Offshore Wind 2015 Conference and
Exhibition » 3 47 " 55 10 [EZ AR E R GH | - AN BElRaks
RE 7 I B Rl R 78 - S EmEE R EE RIS ECRIRET - Bla KR
RS E 2 B O R VR AR TR s s Pl ~ DUt T BALAs &
AA B ~ B R B B E LR S BA(E SR N DB 38 B
JE )2 e By - PRt B R A R ) S B R 2



BHBITRREE .o 1
B SEEBRTAEN . ... 3

S GBI 29

ME— ~ BT B R . .. oot 33
Sy =l kg - 42
M=~ B R R . 46



=~ HEfTRECE

— - HEEH

RFEEREELRKE KRB EEZEWME R
(British Office) L [FZ2 ¥t 55 10 jm Z = FH AR B R Gk
N1 B 5 7 e e L B LA BRI SR o~ SRS HE T T e 5 B AR R A A
PABE N Al 28 Bl B B aEaY A& - [5] 05 B 8] 1A A A BE iz 4H
S EBEFAREE R > 2005 E R E E R E (Global
Offshore Wind 2015 Conference and Exhibition) » 515 E &
BUERG - PR ~ IR1TEE - BUNER S kA BB 2 A8 BE B0
S8l > Bm KEERMT SRR EF & o WML 57 8k R
JI3 EAERE BT ST B A - Bl R R S R
J TRERAR AT HEI TRt e 8 #— PRI 2 e
Refla i fe B 48 B » UM BB R R )35 By 275 -

—TREEE

AT EEAEB GRS ER T 10 mEEEAEEEE
FEE 0 o amat R R EEHREE 0 DU IR
THEAKREFHRET SHETEHEREREEES
(Department of Energy and Climate Change) ~ # [ & 5 it
7 f& (Crown Estate) - 8 8 5 5l & 2 & (Global Offshore
Wind 2015 Exhibition) ~ 22575 i\ 7 2% 8 £ fig AH B & =] (B
NIRAS-DONG Energy- Sgurr Energy/ Wood Group- Fugro-
RES Offshore~Arup- Lloyd's Register Z)~ & = JE 25 (Kentish
Flats Extension) 2 Ramsgate Port o 7% H Bl {772 7 & 4132
1 AR e



*®1 "FEIW0EEEHERFEERTR ) BHESTTESE
H A THEINE 3 Rh
6/20~6/21 B2 (ZE—EE ) 2
FE & 55 B AE U B R (% 52 48 ) (Department
of Energy &Climate Change, DECC) ~ &

6/22(—) B &KW E /5 (Crown Estate) ~ J 5 T fisx
(Department for Business Innovation &
Skills ,BIS) ~ NIRAS
N finsx
6/23(—) #£55 Dong Energy - SgurrEnergy - Wood
—7 Group ~ Fugro - RES Offshore Z/\H]
1.2:i1 2015 4 BRk e B e B R O e & fms
6/24(=) (Global Offshore Wind 2015 Conference
— & Exhibition)
2. 20115 10 fE =23 A RE TR B & & 58
1.2%5/j Kentish Flats Extension & = &5 sk
6/25(/U) o
2.2x5h5 Ramsgate Port
6/26(7) FEer Arup ~ Lloy’s Register fifv
6/27~6/28 Ef2 (HEEIfRZ %S G B




K~ S2HEEES R TIEANSE
— ~ FeERAEREREEEI (Department of Energy &Climate
Change, DECC) ~ EEEZR M EF(Crown Estate) ~ EERE T
ZR(Department for Business Innovation & Skills ,BIS)

(—)HfE - 6 H 22 H(ZHI—)
(D)RTTERAR
Yuen Cheung, Head of Offshore Wind, DECC ;
Alastair Dutton, Strategic Programme Manager, Crown

Estate ;
Richard Hall, Senior Offshore Wind Policy Adviser, BIS ;

(Z)ERRELHE
195 B &) 2020 FAEJR S ELREA 30%2 kK H A RER - iy
RERSFREM P B E - BEFEE - KRELEI A
BRE - H DB R B AR 0 15 FalfER 2 SR
N5 EAE 1,000 SZEAE - &9 SGW » FEBURATSZHRF T > TH
2020 FFik Al AR #E 10GW » Ht 7.4GW &%
aF Al (AfE 1) -

The UK project pipeline TECROWN

Total 23.4 GW

RO 1.4
CfD 3.7

0

Operational Under construction Government support Consented In planning
on offer

1 Crown Estate f&¥#y &tk A 0% B il A Jul 28 28 A R



2.%% i Fe I\ EE Y BR S AE R (R A » T 7 Fom &2 2020 A
1% R RS8R (1 3.6MW 271 F 6MW » E 2 7-8MW) -
U BRI F iR R Tt AT AR - THET S L
e RN > 49 £ 100/kWh o 1 5 B B 7R R 428 28 SR (F
s 15 FIEFER) - W EEE L - A BN & KT
RS Ry 5 IR > W 5 [ 0] PR 5 = AR I R o » 7 T BB T SR L
# o DANRBEES S RO N& - 55— J5 1 > AR LB BURF £ &
T~ HEESMLFERKIL—#HE% ¥ G Offshore Wind
Programme Board > I [ 017 = B B - 17 Bl
AR

3. 9% B BURF R T BB E SR A e B - R BF 2 TH TR i - 2013 4
8 H % &k ¥k = E &E &E % RI§ 0 7 & (Offshore Wind
Industrial Strategy —Business and Government Action) >
FEAEAKEA ¢ (L)FEER A H R 85T K AR TS &
EEELER QRIEBF N ERMEH 5 (3) Al
Feflr=c 4% © (M) #5 > B)EILEEALR T TIEsE&E - 2014
£ 6 H Crown Estate £ Offshore Wind Programme Board
1F Bl = JE| B8 7 ¥ 28 5 @ (Offshore Wind Industry Council)
BT AEEEREE EEE 2 FR (Offshore Wind Project
Timelines) » &4 fe2 ¥ il 28 s 7 5 — (8 P& B AU B R2 AL - DA
5| BE 2 EE SR AL BRI A - 1R %5 S8 J7 1 5 B BUR K
IL&kBEIR E R 1T(Green Investment Bank) - i B e 5% 5 HY
FHEME - Ib4h > FEE IF A E AL [ % 2 ft (National
College for Wind Energy) » DU HERM AL - KRB
2013 F4uat - LI AHEEEE E RN ERE A4 8,000
A o BLRETRE A JIREAG 0 By 2011 2Ry 2 £% 0 AGF 2K 10 (8ot
FLEF R EE  RAKREFREER °

A TE A B EE B 2 AR - TR 7 vR I B P A EAH B 2 e
BILE R o AERZE T H > B 2002 R EUN BT AHBE #EAL(The
Fishing Liaison with Offshore Wind and Wet Renewables
Group, FLOWW)E 5 g i 5 B il = L B L] 1 38 5 [ 7
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I 2 T A A & sH DLOR O 5 0 #E T 2 L e S
(FLOWW Best Practice Guidance for Offshore
Renewables Developments: Recommendations for
Fisheries Liaison) i B B % s B 5% [B] G 28 B 3L 5% - (A IR
R SE E T BRI - A S RCEE RS R OK o HSLE
B EERG B 28— > R EHY - T REUZAEIA R
REIH R A2 B E el - 0 Rl e B BUECE E i
ERERE > HEBREAROMEERFAL  EHEES
1S LUk B B R R a0, -

— - FEE NIRAS
(—)iFfE - 6 H 22 H(EH—)
(Z)EFeE38 A5 ¢ Tim Norman, Managing Director
(Z)g =
1.NIRAS (% —2 2 I HY B PSR S =] » A TSR & A
i 1,300 fif & T (iR EEE B H B S 25 FREEL
§p > FrsEARVEE R E R EAHE Y 20GW HYEEF JE E
HERE ARNFGEBRIZEAFT LS F2EMRE -~ B
ML SR EHMER R L% - 5 2011 FEES
Bl VE il e R\ R RH B 3 B (K BRI ~ RO E) R T
Wbed CFEE B B R Rl & 1E -
2.NIRAS fEIREIE B E T HIVEER T BT ERNE
RRIRE BT ENER » AV FEIREE - BFEYHEEE
HIPRE » W RA & 2 EH S B B2 5 408k
N E EGRERRE - R A EHTT » BE
& 2% JE\ et 2 9 R L BUH B0RC Y B 35 IR -
3.NIRAS F #Hi~zFlpi et BT BN E - HAVER DA
b b ay A s A A B AME 1 2 B RS KET o9
R A EEIE - DI K EEE « [LI » NIRAS T hlH2 5]
2012 £y DECC ~ Crown Estate ~ Marine Scotland L
16 {[E 5 2% pg 5] gl 17 Offshore Renewable Joint Industry

Programme (ORJIP) » IEEZEjHY 2013 4@ Carbon Trust
5



T & > Hp NIRAS 255t B BHRHEEE (Bird Collision
Avoidance Study) - L FEL0]E S EE G E % > 2014 4F 8
H I BB E A fE A -
= -~ #F& DONG Energy

(—)Hfd 6 H 23 H(EH )

(Z)FE a8 A5 - Matthias Bausenwein, Head of Market
Development

()G LT

1.Dong Energy pkI75> 1972 /Y 128 Fredericia @ & &
Dansk Naturgas A/S Y8 /3 & » H A2 MR IR
AN BEEITEFIER  RROL - B BEE - B -
BEAMEFE AR - ER A S S o H
N DA fy iy F 2B - BT HIEEEERS > &
S e A T - (158 (Export Cable) gk 5 8 ff
fdi 51548 (Array Cable) ~ g EEE - H 2004 F iS5
CAE T B 55 1% & i 40 (Soniisy -
2.4(2015)%F 5 H Dong Energy Hyit=ESEEH BT

3GW » LEE YRS HA 17 % » Hepgha 11 B 5E
HpiEA 5 EESG EEES - GfE3EAY Burbo Bank
Extension Ei Westermost Rough - 1% [ HY Borkum
Riffgrund 1 - Gode Wind 1 Bi Gode Wind 2 - H S Fi##%
O E TR LB B 2 TR i T R R FTEION LYY £ B > THIE
> =B B = Massachusetts & %2 1GW Y = E 5
(&l 2) -



DONG Energy Wind Power geographical footprint

Anholt

Outer S¢ y
A Middelgrunden
Walney 1 + 2
A
Westermost Hornsea 1 A :
West of Duddon ,Lljj\ Rough Homs Rev 1 +2_A, A Vindeby
S - *i“ X A A A Nysted
J Race Bank L
Isle of Man )\ Al * Gode Wind 2
e ||| - Gode wina3

Barrow | {
L@ Gode Wind 1
-Borkum Riffgrund 1

Gunfleet Sands 1 +2
Burbo Bank Ext.

Burbo Bank A )f
Gunfleet Sands 3 _A,

Borkum Riffgrund 2

A Borkum Riffgrund West 1+ 2
London Array 1

A
Courseulles-sur-Mer/k Fécamp
A In operation
/L Under construction

A Under development Saint-Nazaire /L

2 Dong Energy i E 25 25 2E R =]

3.Dong Energy $t¥#AEHERMET 525 © Mr. Matthias
Tor 0 B RIS AE i T RAME AR RS SEATI - B R E
Frie AR BRI — AR B > 1A EA SEHEEA
73 BC %8 HOE & YA G 5 R RS IR A (5] (0 e R ~ il
AR Frag U B E AR [E] - BEER > s = 07 B
TTErAh » DURK/D i 45 s L% 2K B RS EL RERY Fr el Bl fd € - [
Fh o R oREN - IS R RS S S S R E R EHE
AE T B 00 55 AF B S5 2B B e [ RE PR B o R ME IR R ([
P B AT e B M Y R - DAURCERCHY B AL » PR SR
AR - AREANERERIEE - 2800 - M85 BUF
A T Bt 2 B D BR s - SR U 28 T 2 AT EUPE SRR AR
hiE H & - S5 3% P RE 505 18 AR AH BE HH 5B AR BLETE -

Vg ~ #FEgr Sgurr Energy, Wood Group
(—)Rf - 6 H 23 H(EH D)

(Z)VRTTERAR



David Robertson, Director of Business Development,
Sgurr Energy

Sylvain Versabeau, Business Manager, Wood Group
Kenny ;

Mark McCarthey, Wood Group Mustang -

()T KL HE

1.SgurrEnergy /.~ S| 48 E B AL &R A BE > Y 2010 £ 9 H DA
Wood Group £[& > Wood Group Kenny =35 » F5 &
2 (L JE\ 85 B 458 S v S AL\ B o AT R 55 I B 55 A1
Galion lidar #E17 3D & 785 4 - iR 2 R Efmiiae 77
EIEA[E 4 0 H -

2. KX JRELHE P B Wood Group Kenny L & Wood Group
Mustang & [ - Wood Group 5B & H IR e HIR B A F]
FEFEBEAE S TR ~ AUl - RIR LUK i 1% 55 i 5
JHH  HETH 3% T/ H  Wood Group Kenny ~ Wood
Group Mustang L& Wood Group PSN » 4375 A2 Ek 50
@ % - 4 39,000 XL E T » 2EKIRABEIEK T - Bk
i T ~ seht’2 EA4ERE ~ mimikny 4B M RE DK
HAth = 2 e e - BR 72 A H O /MR - % HAih
At R JE\ 5 A A HAFE B T/E S |IEAE A (0 3) -

3.Wood Group Kenny 28 AfEEELE ~ B~ F B RS
Je HoAth BBz i - Wood Group Mustang T %2 & 5 & %5
JEESZ ZE (jacket)szat > $1 ¥ 37 (AR E 12 U B it 2 8 T8 10y
HILE AR O 5% A0 e A R A A B o MM R R AT R AR [E]
ARDLIT E > B 2 R FE B~ S Z s s AE P TR I f 5
AT REEERER - BUEFEZR KRR S - BISE S8
MR EE & - NGB 7B GREIR S 24N > IR RE A B
BE LB NE » DU IE S 2R RN &



Project Management & Operations &
Construction Maintenance

Feasibility FEED and Detail Design

S —= . —

e -

H E B BoSe. = ] —
Concept Layout & Optimisation Project Management 24/7/365 Operations

s Control centre'

= i h 1ig = ¥ 'K

= . :| .. : !

Studies — | | : ;\.i

Foundation & Offshore Structural Construction Management On site
il@ L ‘ Design & Installation —— Operations

management

Cable Routing & Landfall

Measurement

3 Wood Group fefitik e E5 e 224k an P HAR 75

I~ F& Fugro ££H
(—)FfH - 6 H 23 H(EZHZ)
(D)RTTEHRAER
Tony Hodgson, Global Business Development Manager,
Renewable Energy

(Z)FBkat =

1. Fugro £2[E 558 By tH 5L KRBy R TAZFe il ~ $H1 ~ JBIE
I E R TR B AN E] « Bk 70 {EE 22 225 PN = >
5 13,537y BT 43 i E= » KEBMHAEHCH T
TERGRX - BPMEA TR PR E - %0 5] 1 et H ik 7
SPEELL ~ HEE ~ T > S EF R EE e HIHE
12 Rt H A EIREHE - B ilirEE
HE R -

2. Fugro Geoconsulting Ltd & 2k i B 7% s 3 /e S8 22
ot ~BEHFHE > DIAEBEBES TN EH
GIS(geographic information system)#E {7 £ 0 7Y 1H B %
iy - ARAPE = ESS AR R - SN - FEEGET
M BV R = B T & BOR B Z H AR R (R 2) -
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3.Furgro EMU E P (I ¥ 4 RRIR S A YIRS B & GIS
ETERRE  tHEAEMNEREETEFEY(EZE
JH)HY DNA 53 4fr - H MetOcean 5[ AIF] F fifr 2 R i F15
RAELTHE DRERIRE - KR DURCE R Y& R R SR B T
(anfE 4) -
=2 AEFEREE RS E T B EER

Round 2 TS
Jack Up Site for . Windfarm Sub-
(o] | WRe T[] bl Ui zone
Method (1200 MW (3000 MW

Installation development)
P development)

Data Acquisition

Number of

Structures = e ~150
Seabed CPT 1 . 100
(up to 40 m BSF) (2500 m)
Borehole 3 11 40
(over 40 m BSF) (120 m) (605 m) (1500 m)
ST 39 416 2500
recovered

Laboratory tests 450 2360 > 4000
performed

&l E: Fugro Technical Sessions at Global Offshore Wind 2015
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4 Fugro EMU’s MetOcean
Zi A5 Fugro EMU

7N ~ FE& RES Offshore

(—)EFfE - 6 H 23 H(ZHI D)

(D)ETTEHXAR
Chris Morgan, CEO and the team of RES Offshore ;
Jim Sandon, COO ;
David Povall, CEO RES Asia Pacific ;
Carolyn Heeps, Development Strategy Manager

(E)FHEE

1.RES Offshore ¥#/\z=E » Y f#& Beaufort Court Low Carbon

Office - [ & #/=5 - RES 1£ 2000 FHFE [ - A ME LR
W H RGO R T 4 R (RBRBE R A = - Py
HINE TS GE R G KR E B AR - HhE e R
—E 36 A RE 225 kW Y JEE ~ 55 B K[5E S EEAR
(photovoltaic/ thermal, PVT) ~ &g 5 A\ HEIYAEJRIE ) #E
TTABE AR S EE > MR A & H IS 75 3 RUZE A 7K (8 12

C )RS -
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2.RES EE BEIEHARFIS=HER  EBEBRERE
SRR - RFSEE - BIEW AL - fEFE R - DA
Fe B EE A E IR - RES Offshore HIJE B & X B F B &
HIFE > FEREEREAEAFFE - T2 - @b - EHiEngk
& (AOGM) IR 7% - & B E 2 Bl95E Roundl-3 B
JE\ 5 Bl 5% 4K B > 2 BTE H AL S E S I RS A 4R E
EPC(#iH T2)&4VEH » TREMSE  HIRBHEHE
& HA BN B 22 Bl 2E ]

+ -« 2§ Renewable UK Offshore Wind 2015 Exhibition
(—)KffE - 6 H 24 H(EHI=)
(—)iEL - ExCeL London

(=)2Fh4 %

1.Global Offshore Wind 2015 Exhibition g5 3% [ B 4= §EJF 77
@ F i (Renewable UK) » &4}~ ExCel London 217 >
EE T EREERESR  EREEEERE 25
FERS S - A R R o o B S I Y il R B H: -

2.5 100 RpFESBIEH S EEEE A TE
AR ~ BTG ~ B A4 - EE A - B E R
FLERFEMHBER T - 2EAEAEERE - BELEN
q ~ TREBMEAE -~ oh8iE e U R B  DLUROR
HAZEEREBTE B - & & KERER T 5 E Y2
AN RITERRAIKRSE KGKE S - A Er~EEE
o~ IR KA IR EIEE AR & k2 EE
SFUELE N 1 &y SR av Ak Er - DU BRI 30 I 38 R BION /5 2
EERAVEE R R FE IR TR -
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5 Global Offshore Wind 2015 Exhibition [EZ}E %

J\ ~ &84 Kentish Flats Extension Bk E G
(—)HfE - 6 5 25 H(ZHiM)
(Z)3= 5 A& : Dr Ned Minns, IT Power
(Z)2F4 %
1.Kentish Flats Extension & 5 E 517 7> Whitstable 4N & &
T4y 10 NEHEE o FESERE B Vattenfall » 5 2005 4 8
H5ET 6 30 R SHAERE K 90 MW (LIE 6) -
1 &% B\ 35 % 2 5T 2 (Kentish Flats Extension) 24~ (2015)
5 HETT AR T 0 4t 15 ZRJE % (49.5 MW) - THIE AR
JEE RS2 AL 35 B % 5 (418 7) - Kentish Flats Extension &
FLE Y 2015 Ak — B R e A El A S 0 AH B B R R

Wk

JHH Fiz B

s JEL 7 3% B A 15
HEEARE 3.3 MW

= 2 (2 HE) 4] 84 N\ R
JERES 112 xR
WEER=E 49.5 MW
HEE 173 GWh/4E
fHETRCA 1.65 & T Hige

LRIAJE ¢ IT power




Existing Kentish

Flats array

Additional turbines and
leased area

7 Kentish Flats Extension 31 s f4

BRI © IT power

(ng=JA"
R

irE

2% 3 Kentish Flats Extension FE 225885 T F2 55 &

Item 2013 2014 2015
Q4 |Q1 Q2 |Q3 Q4 |Q1 Q2 |Q3

Design X X X

S Procurement X X X |x

2 Fabrication x [x |x

3 Transport X
Installation X

« Transport X

S Installation X

BRI ¢ 1T power Bl H GeoSea

14




2.Kentish Flats Extension fFiZH#1EEE G » [ EHE
RUFCEBB R A A) ~ TBIE RARBALIL - 28V E T
PEAR (R B EE) - BETEEEE - USRS
AR VEGE YRS (A0 & 8) o DB Rl ik - & 2 i TR
A 1 7R B £ BRON=RE1 (2015 2 2 H 14 HZE 4 H 30 H)
WAFZE - F1L0E B TIFE% o MR H LIFRE TS
EEHEEAREMERG > ANt HEEREE
A R AR R A

Lots of restrictions on where turbines can be located......

il 200300 enc 7o0mn

«— POSSjI‘Jle gg; flel\

' A ‘

&3

Regions|too shallow /& :
For installation vesse

570000
h

High bird

activity' .
/

Sonar identifications
(boulders/rocks)

o» as

°
— —

o
i

EXpLOaet
ship-wrecks/debris

aoe0 sowecn ea000 370000

8 Kentish Flats Extension 5 R EH% =
LRIAJE ¢ IT power

1. ~ 2E5HEFE Ramsgate Port
(—)EFfE - 6 H 25 H(EHAM)

(D)EAFgHAE
Dr Jack Giles, Head of Section Offshore Wind APAC,
Renewables Advisory Energy, DNV GL ;
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Robert Brown, Maritime Operations Manager and
harbour master, Thanet District Council

(Z)2Fhi =

1.Ramsgate £ J& A 5 BUR B fir. Thanet District Council »
L FAS B FE J7 > & Thanet = E5(Vattenfall 4 H]
HBE) - e fEY B & E S (London Array) &z Kentish Flats
Extension WY& EEBI4EEEM » OB O AESRIE A H
PEFT i -
2.HNEERERESEEELEZNFEEMBEAR RE > HILE
Ramsgate [E£LE T % o LAV - L& LR - - R
B EE S~ B Rt E R g S EEE R - ALt
REE M Ty TR S » £240t 25 FTAF(REE - g
04,000 EEFFHDVHE R - AN Rt EIARS
{E » M IEH ~ JFEUT - IREMEEERE - AE
e ECER S o AliEE IR -

S AEMEEEEET J7H - Mr. Robert K45 HY » K T HEOR AN A #E
HESEER R - ZHEY SR F - FEHEM - W0
TS 2o FE A L T/ER #5 I 7 5t {5 8 i ey -
> Ramsgate W IR 5 B EIEHE - A5 EEAME
=0~ %~ 8o - NABEREYHEmEZS TR
4E T 132,000 m? > % 7.2 m > K #E & 30 tonnes/m?
s BRI T

Port Depth 7.2m
Entrance Width 160 m
Tidal Range(Springs) 4.6 m
Maximum Vessel Size LOA:180 m
Draught: 6.5 m
Beam: any
Quay Length 80 m
Quay Loading Capacity 30 tonnes/m?
Quay Comments Three RoRo berghs are

16




available with 100T loading
on connection infrastructure.

Storage Space Available 101,171 m?

Suitable Installations Yes
Base?

Suitable Operations and Yes
Maintenance Base?

Can Support Tower, Blades, Foundations,

manufacturing of? Cables

Supplies..? Provisions, Water, Fuel Oil,
Diesel Qil

LklAJE © 4C offshore

Royal Harbour
Marina

Ro-Ro Berth »

I 3
g Ro-Ro Berth 3

Aggregate Berth 4
' A;;g-rt-gale Berth 5

Port of
Ramsgate

9 Ramsgate &5t 53 fffi &l
EklAJE - Thanet District Council

17




10 Ramsgate Port &R0

+ ~ Fg Arup
(—)KffE - 6 H 26 H(EH A1)

(T)#E e 3k A& © lan Gardner, Global Energy Leader,
UKMEA Board
(Z)ERLCE
1.Arup J* 1946 FAE @Al B 2 AR A K&
HEE > BRREMBEERRE - KER -~ Fi2E - SHEAE -
RS~ EHELEHRY - SRUS AR ESE o Arup Bl 0P T Y R SE I

18



Balbalbel ~ e E AR - F AR R B RS R
J3~ BEREE T - URAERE ~ HIEL - BEEY)  AEREE > BN
F A RE R AT T M B R B R A S A TR B B E & -
2.Arup thieffhE PR ERE M EHRE - F 5 B ES6H
5% 5 R R be B AR AL - fHERE (G - SR
AR g B BB~ RS T B (408 11) - Arup
AMETe VB A E] - TR B B a5 SRR o Sl 5% 5 A 6
FE T (B R B TRl B A0 {1 & 22 52 -

3.FHIN Arup 18 REBE R > DNIELAE Toh B B 5% p IR B B 3% 28
EFEMEEEERH s > DRSS - H— - #
PREAEEBREEATR > B TEHEAGIN AR HERE
ML S N R R o AR AR T AR BRSO 0R - TR A
RE M Z [ W DAL [R8 81 AHEE T

Technology and
components

Regulatory Grid connection
change Supplier warranties and availability
A and credit Installation and
logistics

11 Hes EERRE 8% 1K 7
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+— -~ & Lloyd's Register Energy
(—)5fE -6 H 26 H (AHiA)
()3 e A& © Ross Wigg, Vice President
Renewables
(Z) gt =

15 RAEBE RIS 1760 F » E— M T - Kilafieg
EIRFBHI A E] » SR BN B - Y T 5 i 100 (R =]
REpA T E > EEEN S EEZ LR AR E BB
50 fiz & T - Lloyd's fEgE R <EIk F Hig it A BHI%E - &
ERG  EHBENEHERS  iRfREERAE
B S TAEHY IR % -

2.5 Al Lloyd's Register Energy £ Dong Energy & {F#E
T A BT - AREEFE RS EE 7
Lloyd's 2 B 5 A AF Round 1 [ Egds/DHEf T8 =7
ioag  ZAME] 7 Round 2 B Round 3 [ B 2% 88 A #
1TEREE » 2N RSG5 3 EAE TR R 7 - —f%
B = e T R B A B e RS B el
T 2 R AR E - AR B e A = B o T RRES

3.Lloyd's 7B 25 ik 5 35 & SHE B 24047 IRIS Web Data
information Management System » E45EFE R H
& ] DLRIES 2 a8 B o A 5 — S - H B M E RV
s A (Al 12 BifE 13) - H Al London Array EL48FA G
(EHIEEZY - ILEMNEHEER T AN ES &S - HiR
= EEE IR EE > v a8 H B EISG Y ER b -

20



IRIS Web Data and Information Management System

D e i Wit Ao o 81 b 8 e ik 5 S T T > G e B e
x / =
/Access‘FiIes, Documents, Reports, Imagesy Video . ... .. .. .
Associated with each asset (via push-pin) '. v e e i A A “

L [ i L [ [
p— e ’ ik e Pt P P e Explorer
3 | PO N N - - Jm—— s p—
1
= gl groN(on Qo (B 8
.

Qs i i e
|

- & . - ) w—
Lloyd’s Register Energy ol W\)w \ Ve Trchmg e

12 IRIS Web Data information Management System +}-[&]

Metocean, vessel tracking

Lloyd’s Register Energy

)L

13 IRIS Web Data information Management System HJ & HEfly &%
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2.Mr. Huub den Rooijen, Head of Offshore Wind, Crown
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The 10" Taiwan-UK Renewable Energy Roundtable Meeting
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13:30 iﬁ\x o Mr. Huub den Rooijen, Head of Offshore Wind,
BEA
. Crown Estate
e TR
13 : 40 | i ERm AR B R g TETL R
27755 * tHFT R/ T B skEe AT
Taiwan Offshore Policy Implementation and Marine Engineering
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Offshore Wind — A Natural Resource
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Partnership On Renewab

O Jth Year
Anniversary

BRELERESEE

Bl 14 EEUCE A AR RIEL L i TR 2 R

(W5 E
1LE2J7515
(D5 IERER - SR HAT &/ T akae T
(2)5|=f5%; : Taiwan Offshore Policy Implementation and
Marine Engineering Industrial Planning N & EiEsEAl

N

A ZEHASENRERIENR  BEEEK((5-20 AR)ETH
JERE 9 GW > 20-50 A RZFEHIEIELTH 48 GW - KJt 50
NRZZEBEBAEZE 90 GW » ZAME R nlpHR =44y
15.2 GW(3&ifE 1.2 GW ~ %55 5 GW ~ 9 GW) -

Bz 2015 4 4 A » =S ILAEE 321 Rl E M - A E
A8 637 MW-2014 [l E BB Y55 BB & fy 1500 GWh »
2y 54EFE AR RSB E 15.2 % - R EERIR AT - &
S\ EE L AT B - H AT bR R R B R EiE T &
#2012 5 7 HAEZT B3 ERE R A SURHEISEEIA
FiE] 2016 FRF2e8E 4 ToR#EIERE - 2020 FRFEE 3 B
TREEYS - 2k 520 MW - 2030 kR B E S E R
4,000 MW -

C.AEik R EE R e A E B 7 1 - s G _EPR Ry E
G 13 B A M B ME R B RERE R EYRERK
A50% 5y FfR > HA S REiRH B R E H 2 50% ;
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2015 R BB E R LR 21 5.7405 JL - R
i RIS R DB = 2.5 BT iy BIR - b 285
e R AR R BRI SR 5% - FR{DU5 95 Round 3 > FHEX
AT R BESEE T hE > DU EBREAS T2 - AL Al
RS RA Z PR E -

D.&EZET e B FEEEZR 2030 FHYHERIFIZE B AT
# o BUyAFESNE ROl - BR T SREEPRIEIRS] ~ A
BRETELAEREORE AR > A5 R AR VB S ~ BURSC
% ORISR - 2 EREBONBIZESHIN
SHIE BB R SRR U =4 - DANEH s e H

\

T
2HT5IE
(D)5 : Mr. Huub den Rooijen, Head of Offshore
Wind, Crown Estate
(2)5 S fEHy « Offshore Wind — A Natural Resourc NZ&
BRSO
A.Crown Estate £ % 5 S£E# FE BUESHRIZR »
eEg RS EE > I ER A%
(Marine Resource System, MaRS) » A HE &
i RIS G I - 2RI 73 LLE E HYEE = B 5 2%
&I MR CAERT o] B RadE R - 2Rt
—E2FHE - BRIV ENE BRI S
B - AR E AR B R -
B. A REE R EEAERE ARG T E » T I 2oy Ry PU{E
[m B FE R R ZZ R R R ~ i Bl = A P ~ B (2
DAS AR #%5508%
(A)Crown Estate &3 EILEF22 A FHAVFERIRA
E > WRE BB - MIFRIRE - DUREI A
(B GB35l  HBUNEEZTERAN - 4
BRI RSN RIS G 35 FRES » tHERE BB &R
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(C)H AP rE I/ ANECR E B RE SulIE A DRI EE 4 -
AR S BT/ S > DAME RS i 1& v DA
PEIFOF 8 - MEARIEARE 2B EE N e B
RIEEAS R BT Ofgem #EfTHHE » LURE A
4% 1 Bt = JE 2B {5 B 7% (Offshore  Tranmission
Owners, OFTOs) it E AN Ofgem &
HilE MR RE A - W BA &S E
Mt B S i -

(D) ¥ ZFRHVER 7Y » K45 2014 SR 2 EEE
ZtE(Contract for Difference, CfD)E[IE&fEfL/E|
BIEBAFNEERIMBEER AR - 20 F1Y
EHIRIE - BRG] A E R A SRS -

C.o B B 2 E R i EZE - HEER

EMRE— W REEERET KL BTN © H

& 2015 FEEEE 2 B EE T 5% > 2020

FERF AT 10% - 2R H AR = REFRER R Ryse—

7 BB LR S B R AR R SR RE S RS 5

= BEAERGE SRR ERS R BB =

RN R ERFEN R - P AEEEEEE

RN ~ TR E R NI DA 12 S B

VAR » REERNHEETE -

() e R
a o e 1 By @ BEEH 5F ~ JgiE AR R~ JECERE - tBEHE
T e NA B > BRI T
1.1 BE B 5%

(VFEFBBUF &R E@BEE 7 - R B T BB AT A Al &
B N Z HETT Ioh P e i » I 8 5 T PR PR £ SR A R
o RE B EIE o WS B S H ER B SRy 0 JEE
HHEAR E B st PR B A TH H - PURE R Z 55
fibt > A AL AL TP R EOKFE S s MNETT R AIHE
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H g EH e e R e LB BHRR - HEEDUME R R KA
ARAS < 2RI BURF AR RS A B 2R - RIEFAER
HETEBER VAR S 2N EGHGHEER K > IH
BE IS SNV IRIE B AR RE A -

(2)F 58 - MMt 2% %# Round 1 £ Round 3 AY4% 55
IR H AETEE - R & PR B 35 488 » Round
1(2000 )N ERF fondattE > WoARSE S - (2
FLUE AR 12 /58 2 ESHIEI DA - S8 B 50078 i
b 10 XHEDLE - B AR EITHEEHEDE - B REE
B R P AR SN AR S A AR EE FE RS B AR5 - 2003
FNHE Round 2 > RN EBUN 2842 3 (f £ 28I
CIeH PR A R R R R R B I8 AT T A B 28 & I8
ZNE BORAREERES RIS E - IEEZE
THE S 2 HRBER - 280 Y E )2 A #E 1T (It i o
B ERGEES  SHHBBEREI LR B
¥ HH#E TN It 2008 £ 25 Round 3 7% R T 7K B& Round
2 B HIBUN S 7€ & I 58 B SR IS 3R 5 (Strategic
Environmental Assessment, SEA)& F/\ & B] B 2% & 15k
FEUE G ERM R - e T L E R E R (R
P o SMIIRE N B B~ [ {ERERE P B < BB AN B Ry H i A EE
SR RS H AR -

2B FE T EEH

() TEEH HIH > % HFon LA (Construction cost)
F1E g (Construction risk)ZAH ¥ (Y - W & — & Z[F] 5
o M FrEEEEZES » REKREEEGERER
S22 > Al S A B DU LY o BE4h > B (RIS 2E
RX > Round 3 BLA B A 2,000 ELgH% 4
SR A 8 & 22 2 T 28 B SRR ek - H
HFER o FEREUF E & E & & T/E - i Crown
Estate Rl IrihE & Z & & -

Q)BT TIERE - EARTHE > HRH S ERE
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Al LAHEA H R e drE - EENERIEE EE 2 A T2 50 Bl
MTEM BRI R = U5 K B U LR
BEFEHEH - SEEGEEE o B AR E RS
W BVE BT N B R Al RE EE AR YRR - B3 55 2R
b > DAR A B ES S i (B & R R AL ) -

3. e

(L)% J7 s AT B BT IR B AT » MEJe e oo B AV 2 8
BER > HZERNOMARZRBREAE I ZuHEas 2%
EHMEER - WIERR A ARG o] Bl st W8I T
HMER RS ES G - TR HAlC ARZEEAH S
RIS BB HE g AR ERI AURE - DA R RS B R A
HEENE R TREE B ARR)

(2)T= =5 B Y 2002 B 1745 BE BEi7. (The Fishing Liaison
with Offshore Wind and Wet Renewables Group,
FLOWW) B 5 jiz 0 5 Bl it =2\ BB 2 Rl Ay s & [E /R >
R EE T A R B AR DA A b - & 2 # iS5 (FLOWW
Best Practice Guidance for Offshore Renewables
Developments: Recommendations for Fisheries
Liaison) iy By Bl 5% pee B e 5 B A 222 e TRk - (1B oA i 5
FRATHEBAE - DA EREBRETRK o ML E BT
HFEAREAERMENEL > WEEARERHEE
RAZFEHE -

A 15 B it T B 7 A

(1) B AR 72 B %% s 00 ZH e B2 HH B FE 5125 (Supply chain
plan) » Hr A& H %/ DERBIRYA T AL fERE - FFa
FH T ER A o ZRTI0 22 5K B 28 pS AT 56 157 T PN 20 Bl o it e
o ST HE SR RE TR AR E IR EEAY DRI AR 86 o 0 A
PR EOK —EEPI 2 AR+ AL fERG - FLJTRR » FEELOLIE
dETET  BIET S EEREE  RRHANIARRES
7 e R R BRI R LR VRS BE (A K0S o BRA IS AT
EEA MR - WH S 5 B At B8 A7 177 58 (58 FHAH BE A
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JIELEE M 0 B E i TR RO AV e B > & R ST
ZOEIR - DIEREE AT L -
(2)F# 7 e = R\ BE IS B Y 288 458 » AF R AMEAE B Al - 1
2B G HEAVIEIEEARH Z A o R L E 58 MR o ¥
P TR R T 0 HERERGEESEFEAEORN
K BEZAFTHAE S TR R HaoRey AL - (H THIAIR -
BERTRENEARAETRE  FEAFHAE  HILER
A a2 B At B A TR A A
(3)BL 7 e M FH SR Al e PR A LR » (RS BE G
(Hamburg) » 75— 5k BLHE 5E Fr A B4 HE 1T SRS s o
BEREEAL - S WEE BN AR » 3 R S Bl
B = BUN BAL A - FILONE UM F2 5 H i B At A
[BH B AT T TR RS -
(4)FT7 oy ZAERAE A ¢ BIFRAEAE4H &% (International
Organization for Standardization, ISO)E. A 2015 4 6
H 25 e R R B 4 AR B A2 T 1S O 29400:2015,
Ships and marine technology — Offshore wind energy
— Port and marine operations ; - X o $ ¥ 185 UE 4 2 HY
MBI TR et it e mtEavss | ZXHENEBEEH
BRI B (i RS LR AR A s s T BT AR & - DAORIE AR ZEHY 22
Ecgc
5. A 855
RIS AA B - & 2EH A ERY B E R E - 0P8
THIECR LR Al - REAIE S (2R E 2% > U
RenewableUK jt 2014 £ ¢+ ¥ KRB B = AT H iR Z F8 5
"Health & Safety Training s - IR EEMEMEEHRS T
M - RELED G LN B Ay SR B AR & -
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2 - GimElER

— AR R 2 E B & BB S EHE R f1& Crown Estate
o6 H 23 H AWM R 2B R EEHRS
(Offshore Wind Operation Report 2015) » L K7 2 5] i 5 E| 2B
HEEEE (UK Wind Resource Dataset) » HijE F iyt T 528
SR EEHEE R - RESEN - EFEP - tE
P~ Rl SR DA R ok S R AVAHRBE B R 5 12 RIE A R
AL Sy i 30 AV EE F E BRI ER - Hp e KRENE FJE
JT&E - &EABARY Crown Estate fift & B/ FE &AM &
(Marine Data Exchange, http: // www. Marinedataexchange.
co.uk/) o BRI BN AMHE ZER > 1 L EE H B A8V
BB & B R E A S0 IR AMEEN S EHEE
B 7H > R ERFE L - A E R R R e
WEE A FTIIE » MiE iy kSRR EERMREE—T
AEENTEE - U5 B HE BN R EUR 2 S 8RR -

— nEZEEEREREZSCHERE 0 HATC R R e R EE R E
B KF TS 2014 FR L JFEEBE R EEZE 4,494.4MW >
HF 1,450 R > S EEONE M B Z N5 E - FEEIRE
B AR > bR T &SRB ENE LEDER - BUT R
AN S THBUR S 3 R D Re 8 - H R hE S T B S 85
HYER 5y B BEERBH AT

(—) LR E ST AR
5B BN B AT B R S TE A R A R R S B A E
AR L4 PR E R E E BT R > K Crown
Estate #E 2 BFERTRFEI - mBE BT REHFE
Ead i = JE\ BB [ RELAY 7 i 45 5 | i 2 JEU 55 57 3% 2 Best Practics
B TEEZ 2B FE g DU SR AT B E R B 2
PR B RE s & 5% S ER I EE B AaTEL
B AR N EE & L o FEEEUTIE A S & Ik G 28 #E
I/ E R AR ESAREER S LIS
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i [E > DU ¥ B 2 4¢ (Marine Resource System,
MaRS) » & I A E & 8 2 JE 35 B 38 & 5 0 W 2B 50 58 PR R R
ZF(Health & Safety Training, SEA) - HEfsE e R IR
so BRI 0 Ry B 35 SR 8 R IR RS gl AV &3E -
()M FE R % & Th R
JLEAE# 1T Round 2 By - FHRBEFEEZAY H 3B EFEE R
Round 1 2 H FUEE K > Al [HE I 200 (3t e e Bl A1 E B 5
Z EHEME - BRI R &I 2 0T H Bl 88 - A FEAE 2008
FfER Round 3 B > SolEHR: B BN A E R E g Bl E
SEELFES T TR R S E R aT i b T N B R e
B o (R R ER G i a7y > EEAE T 5 SIS EE E
EENET —HBI R AEE 0 X 2009 F /44 T Marine and
Coastal Access Act of 2009 | » B ER K I FEH
EEFHE{7 " Marine Management Organization (MMO) ;| >
NMEBTER B LEEES DA E LT EEEEE)
WA BT EZ S TE R ERFERE D@ g FIEE
FLHED - W —2K - 5B RIS R B IE T A T E
PURIA R a5 » 3R T2 U5 Toh s A i Y S0 » HRAN - 12 UM
SF 7l BRI B R A B R i R B = R B R A
e - ACEE AL EE T R & S AR i -
(=) IR E AL FE s L

7R LR A R B A S L M R T BT S R
T ST s 3 17 S I e > 2 s A B ) 25 T SR S B %% 2013
&S 2wt 2 EE A S SR [0 7 & (Offshore Wind Industrial
Strategy —Business and Government Action) » EE G E 7
KIH ]

1.EE A AN ST KRBT REREE LR

2 BT H BT ) 2 R LR

3. Rl R il S 3%

4957

5. &7 S E LT it TIFREE -
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2014 FN Ak R EET E G2 # (Offshore Wind Project
Timelines) » #& R LB 4 p A2 & — (8PS EL RV BT AR E] - DA
e 5| 5 25 e JE AR MBS0 o TE A B S48 U7 T > 2 BBt Ak
TL&kEEIE E R T(Green Investment Bank) - {7 B 4% p6 e
FIHZERME - [ERE JJEE JTIH - 5% B 1E 2 Al P E AE B 5 22
f72 (National College for Wind Energy) » DI EHFER T A
7 o

FHEL A B - T Bk A R 2R H A PP TS B - (H B fE A B
L Y &8 B B 2 IR ZEFH TR AV BRI B - PRt H 35 E
EREARN S 2 BEEAFERBE AR 3
THRA R — R A E AR B AE  (FHER I
AFArB 3 > RIS ERA > FIFRFINEER: B B A FTRE &
wEIEERE > AIEEZMETS -

= B L A R R A R I 2 B
B S — RSB R R ARG - B
FURF L A5 0 SR » 7% o Al L B2 1 3T T2 BB
EHUR ] O 2020 4 A BT T AL T A R TG 4
LOGW - (&7 LI T A 1 10% - 3575 £t 2B 67 3 49 =2
A 338 R = K BRI 2

(— ) B E B % AR B A S S A B

(VB B 1 2 L AR A (I B

(5 W B A B 3 5 L £ » T 25 0 5 M E 1 B
W TR B DR T RS I R RE %
MR & fF - SR TR 3E — AT AR - TR AE+ 2
1 85 R F2 P BT SR AR BR U EL OB AR - R
BUHASERTS - SRR A S - DL SR e
T L B HE - 5 2 R e L 5
BEE -

e
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Taiwan Offshore Policy Implementation and
Marine Engineering Industrial Planning

Thousand Wind Turbines Project

Robert Yie-Zu Hu / Vice President and General Director
Green Energy and Environment Research Laboratories
Industrial Technology Research Institute

Q

TREWHER Al rights reserved. No part of this confidential report may be reproduced
A menl in any form or by any means without written permission from ITRI.
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@2 Overview

@
@
@
@

Wind Resource in Taiwan
Promotion Targets & Strategies
Marine Industrial Planning

Focus of Cooperation

“ Shallow Water (5-20 m)
e Area: 1,779.2 km?
* Potential: 9 GW
* Feasible: 1.2 GW

B Deep Water (20-50 m)

® Area: 6,547 km?
* Potential: 48 GW
» Feasible: 5 GW

M Deeper Water (> 50 m)
* Potential: 90 GW
¢ Feasible: 9 GW

Wind Power Density(W/m2)
B <100 [ ]400-500[7]800-900 [ 1,200 - 1,300
[ 100 - 200 ] 500 - 600 [ 900 - 1,000 [T 1,300 - 1,400 |
[ 200 - 300 [ 600 - 700 [ 1,000 - 1,100 [__] 1,400 - 1,500

[1 300 - 400 7] 700 - 800 [ 1,100 - 1,200 [ > 1,500 Contour simulated by NC
| g Ref. “Wind Resource Assessment Hai
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Q Current Status of Wind Development
[mlg'ém &

AR
15.1 MW (8x

B Onshore (by the end of Apr 2015)
* State-owned: 161 WTs / 287 MW

¢ Private: 160 WTs / 350 MW

* Total: 321 WTs / 637 MW
(15.6 % of all RE)

¢ 2014 Production: = 1,500 GWh
(15.2 % of all RE)

L Sl s
R e
N, S QLS MW(SY

S N (R
O\ N N L7s Mw ax
SN

A o) Moo

e
96.6 MW (42x)

J

s

v

N

o ‘\ \y

o~ \ﬁ)‘l
-

W Offshore N oy I
7 TR e M
* No offshore wind turbine g / AR 4
= "/ [ state-owned
has been installed yet. \\ ~ R

{\( . 1“#'[
Aty
/

EE )
<
= .

© copyright
2015 ITRI

TREGHRR

vvvvvvvvvvvvvvv

Ref. Bureau of Energy, Ministry of Economic Affai

f

Y Targets for Wind Power

B Thousand Wind Turbines Project 2250 @ N1 =
¢ Short-term Target: 4 demonstration offshore wind turbines by 2016 (originally 2015)
* Mid-term Target:  Offshore 520 MW (originally 320 MW), total 1,720 MW by 2020

* Long-term Target: Offshore 4,000 MW (originally 3,000 MW), total 5,200 MW by 2030
MOEA has raised the long-term offshore target to 4,000 MW on 28t May, 2015

6,000 - mm Turbines 1,250 1400
E 5,000 - —Cumulative Installed Capacity (MW) r 1,200
H | L 1,000
= 4,000 2
2 L g00 &
8 3,000 - 5
3‘ - 600 E.
2,000 + - 400
1,000 - - 200
0 0
Year 2013 2015 2020 2025 2030
MW | WTs MW MW MW MW [ WTs
Onshore 614 311 737 1,200 1,200 | 1,200 450
Offshore 0 0 0 520 2,000 | 4,000 | 800
Total 614 | 311 737 1,720 3,200 | 5,200 | 1,250
IERERFER o copyright

v Ref. Bureau of Energy, Ministry of Economic Affairs, T 2015 TR
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Y Strategies for Offshore Wind

W Feed-in Tariff (FIT) B EE
» Onshore: NT$2.7229 / kWh during 2015
» Offshore: NT$5.7405 / kWh during 2015

W Offshore Demonstration Incentive Program (DIP)
[l 7138 Bk = R AR R SR ER B
« Officially announced on 3™ July, 2012
* 4 Demonstration Turbines by 2016, 3 Demonstration Wind Farms by 2020

* Government provides subsidy for both equipment & developing processes

B Zonal Development (similar to Round 3 of UK) [& 1& B 2&
« Revealing of potential Zones 2 BT B 3% 5 it
» Announcement of application procedure for Zonal Development A% & BB /5

» Commercial scale for cost down

Pz

it

¢, Offshore Demonstration Incentive Program

B 3 Demonstration Wind Farms
* Winners (Fuhai, Formosa & TPC) officially announced on 9t January 2013
* Subsidize 50 % cost of the Demonstration Turbines (FIT advances/interest-free loan)

* Subsidize NT$250M for preparatory (wind mast, EIA, etc.) expense

Demonstration Turbines Demonstration
commissioned Wind Farms
(originally Dec. 2015, and commissioned

has been adjusted to Dec. 2016) (Dec. 2020)

Plan Proposal || Establishment || Construction
initiation review Permit Permit
(Jul. 2012) || complete (Dec. 2014) (Dec. 2018)

(Dec. 2012)
YearO Yearl Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10
(2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022)

© copytight
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Y Specifications & Requirement of DIP

M Met Mast j3 RS 8050115 M Demonstrati
+ Water depth: 10 m or more ﬁ?ﬁm%

eight: or more » Water depth: 5 m or more il
§ + Capacity: 100-200 MW each
nwnstratm Turbines e o . sy
M * Commissioned by 2020

¥
e e .t

oCapéclty'vatleasts MW N

r TEEHARR
MY i

%> Awarded Demonstration Projects

Fuhai (f&8) @Changhua
Capacity: 120 MW (30 turbines)
Distance from Shore: 8-12 km

Water Depth: 20-45 m

Y Formosa (/87¥) @Miaoli

» Capacity: 128 MW (32 turbines)

Hsinc ]

+ Distance from Shore: 2-6 km
* Water Depth: 15-35m

Y TPC (& 8) @Changhua
« Capacity: approx. 108 MW (22-36 turbines)
» Distance from Shore: 6-8 km
* Water Depth: 15-25 m

Hualien
County

TRERARR

eatrial Techrmlagy
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Y Investment by Developers

B Offshore 4,000 MW by 2030 - NTS$750 billion investment
B Policy - Developers = Service Providers - Manufacturers

@ NT$37.0b @ NT$44.4b @ NT$160.2b @ NT$410.6b @ NT$750.0b

6000
sooo .| Annual Investment 700
2013-2015: 3.7b/yr 600
2016-2020: 23.2b/yr z
4000 2021-2030:589b/yr RN BT 500 &
411 o
3000 |- 400 5
Offshore (MW) - 300
2000 ™ onshore (MW) [
Accumulated Investment 160 200
1000 [
37 44 ' 100
o L N A N , . o
2013 2015 2020 2025 2030
{%Eﬁﬂ% B @ copyright
%Y Investment by Service Providers
Construction : Manufacture
x R&D investment

Fleet investment

NT$15-22.5B

NTS16B

(£.100-150M/ship) W ozv ( £ 80M/GW)
| r;_.«-"&"aw. e 37.4%
R o
A ,r;"'- Foundation
Y 12.4%
*Turbines (component/system/subsystem)

« Electric System (cable/substation)
oFbiliiditlonISub-struc@ure ——

r IREBHFTR ] © copytight
f S:i::::’::”::::w 10
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22 Marine Industrial Planning
Demonstration Turbines Demonstration Wind Farms
[ 201202013 2014) 20150 20165 20175 20185 20155 20265 - 53240

Preliminary Zones
Revealed

ptation of
ling Quays

vy Load Quay

vy Load Quays

!

© copyright
2015 [TRI

r IREHHRSR
£ e

% Major Challenges

M Asian Environment
» Turbine design resistant to typhoons

* Foundation design resistant to earthquakes

M Environmental Impact
* Migrating birds & marine mammals

¢ Local fishery, navigation safety, and harbor development

M Infrastructure & Supporting Measures
¢ Quays, harbor, and offshore wind industrial park

» Consenting processes & inter-department negotiation

B Marine Construction
* Contract strategies & project management

* Vessel coordination & risk management

n I*&Qﬁg‘ﬁ Pictures from: Vergnet, YCPS, bis, Cen

st Tech
Research instmate
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@ International Interactions of Offshore Wind

o EE——

B Successful Experiences of Wind Farm Development
* Strategy: demonstration project vs commercial scale
* EIA solutions: navigation, fishery, environmental activists

* Onshore infrastructure: design of onshore base for offshore wind farm
industry

* Finance & insurance: project finance and risk management

B Taiwan Offshore Demonstration Wind Farm Project
* Developers: general consulting, project management and financial advice
» Service Providers: marine construction and Q&M

* Manufacturers: typhoon-proof design technology

@ copyright
205 TR
13

41



M — 7755 M




T T
§ o» ESTATE

Offshore wind — a natural resource

Huub den Rooijen
The Crown Estate
Head of offshore wind

24 June 2015, London
10th Taiwan — UK Roundtable

The Crown Estate
All Offshore Activity
(UK)

Offshore Wind Activity
W Operational Wind Farm
B Under Construction Wind Farm
B Consented Wind Farm
&3 In Planning Wind Farm
1 Pre-planning Wind Farm
Area of Search
Wind Farm Export
Cable Agreement
Wave and Tidal Activity
Wave Site
B Tidal Site
Cable and Pipeline Activity
— Active Cable
—— Active Pipeline
Marine Aggregate Activity
I Production Licence
Application Area
Exploration and
Option Area
Option Area
urce Syste [ Potash Mine Lease
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UK Offshore Wind

velopment Pipeline

The Crown Estate
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UK regulatory setting
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Building and

i i . Financial
Land rights operating Transmission ancial support
consents (CfD)
The Crown Estate Government OFTO / Ofgem Government

Site selection
Stakeholder interests

Planning authorities

Electrical infrastructure
Developer or Generator build

Energy Policy objectives
Competitive tender

Leasing rounds OFTO auctions
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Conclusions

+ Offshore wind is a successful power
technology in the UK.
* 5% of electricity supply over 2015 (est)
» Creating economic opportunities
* Growing to 10% by 2020 (est)

» Government “rolling the pitch”, so the
private sector can engage effectively.

+ Stakeholder interests should be
integrated at every stage of the process.
» Strategic agenda to drive cost reduction
and sector growth
* Government, academia, industry
* Monitoring programs
* International collaboration

Further info: http://www.thecrownestate.co.uk/
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Offshore wind

Operational report 2015

http://www.thecrownestate.co.uk/media/5462/ei-offshore-wind-operational-
report-2015.pdf
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UK Offshore Wind Resource Dataset 2015

Summary report

http://www.thecrownestate.co.uk/media/476245/ei-uk-offshore-wind-resour

ce-dataset-2015.pdf
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FLOWW Best Practice Guidance for Offshore Renewables Developments:
Recommendations for Fisheries Liaison

JANUARY 2014
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Offshore Renewable Energy Catapult -

Driving innovation and knowledge

GENERATING ENERGY
AND PROSPERITY:

Economic Impact Study of the offshore
renewable energy industry in the UK

March 2014

Technology Strategy Board AT PULT
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A Guide to UK Offshore Wind
Operations and Maintenance

GL Garrad Hassan
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power for good

Offshore Services
End-to-End Services for Offshore Wind, Wave and Tidal

il

A
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Offshore Wind Cost Reduction
Pathways Study
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Jack-up vessel |
optimisation ‘
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Improving offshore wind performance through better use of
jack-up vessels in the operations and maintenance phase

54




caTAPULT

Offshore Renewable Energy

Cost Reduction
Monitoring Framework

Summary Report to
the Offshore Wind Programme Board

February 2015

lnnovat?@]l(

Technology Strateg
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HM Government

Industrial Strategy: government and industry in partnership

-."-.r.;z'

Offshore Wind Industrial Strategy

Business and Government Action
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N
= renewableUK
f//l The voice of wind & marine energy www.RenewableUK.com

Vessel Safety Guide

Guidance for Offshore Renewable Energy Developers
April 2012
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Transmission infrastructure associated
with connecting offshore generation
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