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Considerations First Wind Farms Commercial
of opportunity, but at high cost wind farms and
review and first cost is reducing
experimentation
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THE EUROPEAN OFFSHORE WIND INDUSTRY
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FIGURE 1
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Competitive auctions | = Borssele &IV @
180 |
| |
= 160 r Ll Landmark low strike price:
140 - f —- €54.5/MWh (exc. grid co) |=7M/
™) | — ~£68.5/MWh (inc. grid co)
£ 120 : /
= f 54% lower than the strike price cap
% 100 T (£120/MWHh)
e 50 R “ * Saving €4.7bn over project lifetime
B0 : 1
E * Only expected to be subsidised for
g 40 \ first 7 years of operation
20 I".II * No subsidies for remaining 18 years
0 \ . . .
Walney Beatrice East Anglia Horns Rev Borssele Vesterhav Kriegers Borssele II'. |n{.:EH'I:IH'=.E. mechanism dEEIEn {nﬂ
(UK) (UK} 1(UK)  I(DK] IBI(NL) Syd& Flak(DK) m&v Ny | | Price ceiling) enables developer to
Nord (DK) | benefit from high future wholesale

2015 2016 2017 2018 { prices
Project by FID year
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¥ First allocation: 23 April 2014
Project Capacity Developer Date online  Strike Price
(rw)
{ £/ MWh)

Burbo Bank 258 Dong 2017 150.00
Extension
Dudgeon 402 Statoil; Statkraft 2017 150.00
Walney Gel Dong 2017 150.00
Extension
Beatrnice L S5E; Repsol 2018 140.00
Hornsea 1 1200 Dong; SMMart Wind 2019 140,00
TOTAL 3184 (70% of total allocation, with 1364 MW to bioma

¥ Second allocation: 26 February 2015 - Competitive auction

FProject Capacity Developer Date online Strike Price
i <IWAF )
(E/MWh)
East Anglia 1 714 Iberdrola/ SPR 2017 119.89
MNeart na 445 Mainstream RP 2018/9 114.39
Gaoithe (project fimance alone)
TOTAL 1162 [54% of total allocation, with 978MW to onshore wind, PV

22.5H /kwh

21 /kwh

18 /kwh
17 /kwh

CfD 2"d Allocation Round: Total Budget: 2021/2022 £290-million 2022/2023 £290-million

Administrative Strike Price (Offshore Wind: 2021/2022 --- £105/MWh
2022/2023 --- £100/MWh

Capacity Cap: 1,500MW/Project




FEECHOAFLIER (201759118 HR) Strike Price: £105.00  £100.00
Contracts for Difference Second Allocation Round Results ?é_- *L ‘ﬁﬁ *ﬁ : £74.75 £57 50
BEIS has today on 11 September 2017 at 7AM published the outcome of the second Contract

(11 /kwh) (9 /kwh)

round to coincide with National Grid notifying qualifying applicants of the outcome of the rounc1

(A) Information on the successful applicants — strike prices are in 2012 prices.

Capacity | Strike Price Delivery Homes

Project Name Developer Technology Type (MW) (E/MWh) Mot ds Boirerad Region
Drakelow Renewable Future Earth Energy Advanced Conversion
Energy Centre (Drakelow) Limited Technologies 15.00 TS 202122 =7190 England

a : : Advanced Conversion
Station Yard CFD 1 DC2 Engineering Ltd Technologies 0.05 74.75 2021/22 90 Wales
Northacre Renewable | Northacre Renewable | Advanced Conversion
Energy Centre Energy Limited Technologies 25.50 74.75 2021/22 46,220 England ]

; Legal and General :
AL rort Indusirial Prop Partners (Ind Advanced Conversion 10.20 74.75 | 2021/22 18,490 | England
REC Fund) Ltd Technologies
Blackbridge TGS 1 Think Greenergy Advanced Conversion
Limited TOPCO Limited Technologies 596 TG SRR 10,060 | England
Redruth EfW Redruth EFW Limited | 2dvanced Conversion 8.00 40.00 | 2022/23 14,500 | England
Technologies
Grangemouth Grangemouth . |
Renewable Energy Renewable Energy Bﬁg u(;:a'_tl(‘e:d Biomass 85.00 74.75 2021/22 148,880 Scotland
Plant Limited
g Rebellion Biomass Dedicated Biomass
Rebellion 11 P with CHP 0.64 74.75 2021/22 1,120 England
[ Triton Knoll Offshore Triton Knoll Offshore : 1
Wind Farm | Wind Farm Limited Offshore Wind 860.00 74.75 2021/22 893,690 England
Hornsea Project 2 Breesea Limited Offshore Wind 1,386.00 57.50 2022/23% | 1,440,300 England
Moray Offshore

Moray Offshore Windfarm (East) Offshore Wind 950.00 57.50 | 2022/23°| 987,220 | Scotland
Windfarm (East) Limited

' Triton Knoll will be built in three phases; 2021/22 is the delivery year for phase 1
* Hornsea will be built in three phases; 2022/23 is the delivery vear for phase 1
* Moray East will be built in 3 phases: 2022/23 is the delivery year for phase 1
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Consenting/
permitting

Zone Lita

e Site selection | .
identification invastigation

Developer

Crown Estate Vi FINS

Developer

Developer

Developer

Developer via BSH

Government Developer

Developer

Gove t
MMERt— ia BSH

Government Government

Government Government Government Government

Key: Green = Government responsibility; Amber = Developer responsibility

Grid design
g Government Developer

& . .
) risk/contral  risk/control
construction

Grid
application

Developer [/
National
Grid
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Government
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= MNetherlands Offshore Wind Roadmap

= Roadmap with phased deployment over 5 year period

= Driven by National Energy Agreement to install 4.45
GW by 2023

=5x 700 MW sites identified, de-risked, and tendered
annually

=Call to increase targets by and beyond 2023

Year Fower Wind Farm Zone

FOO MW Barssela Wind Farm Lone, Wind Farm Sital and 1
BE0 MW Barssele Wind Farm fone, Wind Farm Site lll and IV
700 MW Wind Farm Zone Hollandse Kust (zuid)

700 MW Wind Farm Zone Hollandse Kust (zuid)

TOO MWW Wind Farm Lone Haollandse Kust (Roard)
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[ZLTMarket Visibility

ZEHDS

-HTTEERRL. EIA,
EEBRHMERF TRAF
MFHELDeveloper®
YRz &wm/IME



FEERIMNDF LR NDFEEFZEICHKL,
BD., NI RESTHA-F=DOM?

VEEBRFOBHEGEABE(O—FTYT)
VEIFEEIZCKAHEYGEY —= /7‘75Tk)\$l,%|l§0)%é=]&
VR ELEBZTNEHLEBINZET - EESHAINEE
VEEBERUODAVETD7FT—LOXREE
ViELERR-ARAEAFETERELI/D/N\DDERE
VI—ybr I B (MEEER) OFMARTAT S LIZEKDS
H AT R R &




HARTOFLE

vVIA)

v iE

v [&

L —EAREHE

&| 7E

& B BUHI

l-é_-l-_zlgn-l_ﬁ (2018£-J
T (|
VESTDEF(ELTEHE

7]

(2018%

LEL)

/_

i fﬂﬂu

VEEEE, 7Jffl~7'f/0)"'*5‘1ith

vI—4 kT IILE (ThiE

= = EJFJ)

- —i%EEGERICEE T SAHTE)

YTEFHRFEAXDEA



vV IRIILF—HAXHE (2018FEREL)

<3E+SICETHSBEBEE>

a '

(Energy Security)

(\ BT (#20%) %
HIZERA2Hh25%EE

B AHaA+

(Economic Efficiency)

BRELYLFIETITS

RIEE SR

U BRIz B AL
BEDRNTAHEBE

SBITRBRODF—TI—F : ENER+KEEA
¢ X MaEFH+ REMRESRE (RiSiEDIRE, BEIEREFRE
2. BiE&) hexMA
SFITHhSDBEIMIE+E NS AT ASNELDORS 1 HEH (i)
IKTFREDNS DRRAD

W+ 10% \
B+ 15% M= . % 1.0
“WFEN 2% | |[22~24
FEFHD 25%
mEH | | B 17wiEE
2 2~~2 0%RH |
- N
7 0%%FFE
| AHhes
i SdE - 8 304 \ ~0 2039
Wik 6 5% Whed- 56
LNG 2 9% LNG 27
5l 10% HH 3
Bt 26% BiE 26
( A—AO-FHs |
| 15 6%EE
2010 2016 2030



v B EAREE (20185F REL)

YRS
':I & y
«re NS
\ v il
4.y ALY
s Ir -~ > i
7 (o IR
of P . \
y M ‘ ) ¥
P A YA ’ \
) R
o . B f , | :
b v, ’ > \
- -1 =,

2—2 BENTEESROEENLFY Zh mo)fammfmé%%ms
(1EFOERFAORME
EI Eﬁfiﬁﬂiﬂ}ﬂﬂ Efﬁﬁiﬂmiﬁ ﬁﬁﬁﬁﬁ}ﬂﬁﬁlﬂtm—ﬁﬂ‘]h#ﬁ A4S AR L— hmgﬁ:ﬁzﬁ@

EREQIRLF—HEOHERM
:| EERNREIC ﬂnL iﬁﬁﬁlmm—ﬁmiﬂlﬁﬂﬁﬂuﬁ
O & MiEL-EEHORLEZECT. BEEROERERE IS NEHEE
O SIPREREERRNERTIOREEER
O MR RRERNTSvr74—LEEL. E2REROEHETE
O 7L—ZROFHLALRERALFr—F . FLLENEEEERICHYAA, TREME SEABL-LOER
OASEUMNEEICETAEEN GBS LBE0HE L aRERNOER. (MREENE S5 Iz EROEL)
OBFEENSOERER T L BB ETEEORYL) H

0 KERFOEDCEE RERTOSFOLLE. AXBEENDEL)

O KEFXORRERE((ESS ) ORI LHAM L, RAMSORELKEDREORL
PESOEVBREEH~DERSCLIERRS H0RE. BVFOER-BE)  AENGNHEERL I




v EE s E I E (BFEREL)

LD F#EOEE M E36M/kwhiZizZ ESE

2012 | 2013 | 2014 21]15 Z[llﬁ 2017 | 2018 | 2019 2020
FE FHE FE EFE E FHE FHE

BRAABA
(LOKWELL) #1 71~ (AR T )

GEAABR mﬂﬂﬂiﬂuiﬂuiﬂﬂ
(10kWi) 2 MO EAT RS RS D

Bl




VETDER(BEETEERIE)

@ E L XD —EEWIET HEE (Y

CR284F ;K12 5E458)  (FR28fF5A13AMIL 208 A7)

QEBICBTHAFLANRABREFOEREAD
FR1E

<EBE~ODFLAAREBREODEALTRE>
AARBEMERENLGRAIRILF—OFE
B LEEEICLLIBHFOERNES
-HEMIGEEL. EARMADEGHLHES
L -

EHBEICH=-25BHOFAIZDLT, R
DHEFEEFICEREL DD, SAEEEY
ISEFETHAERERUVTOFHROBRAEILELZES
WHE,

FEEHREERICLLIEER
20145EFE 0. 2{8kWh — 20308EE 22{8kWh

QAT KDH A A FH DAl
-RUMICHI-YEERBEADKEFELHA
9O (FLENRERRF) DHEI

EI HF MR,

DEEZEEENAEIRAEHETEE

<

QEEEHEEFES CLFISRATEEZREY

<

QRITEEREZ, BbEYLFEORNEZRTE
L. SEFEZRE GGEOHMHRIF20FLIA)

<

@EXEFE, BEFEICESELAOFRTHE
—» EETEFE. SRAZHA




VETDE R (—iBEIICEI H3XK)

3A9R . BEAEFABEBEARIAILT—RERBORRKICHRLIBEHOMADEE

TR A EEEINEBREL-ERRLEL . FLRANREEZ(RETHEETHY. Ch
F e OB~ FETHoI-ECA, BAIVEMETHREELY ., ERRENTHIC
HAECEMNAFTEET,

DEFZ. EEERICSTSBEEAEIFIILYF—RESROERICERLIBHOMNARTEET D
T DBEFSHEFRE (FAFBEBEXENFEEERL. EHKEXESFESTEEICEYRTE)

NS

ORFAEXRAERVELTERAEH. BEHKEAE. REAESIOBEL. RESSOER
FEEILT- F CEEREFETL. 28 S AEsHEETE

N7

EEFEEFIX. BRFERNK ﬁ&tﬁiﬁiﬁ:‘:ﬁr:&&'ﬁﬁﬁﬁﬁiﬁﬂi

N
AEAEEAERUELTEXEIZ. REBEEOANE. HREBEEcEUSLBULSHE®
IEHESETL. 44R S HEEEEE
~
EEESEZT. ABSAHEORE(REREEOAE. HHEES) IR SEFITEEE 558
= EHREFEXEIX. FITE=2z/I=32F

NS

BEEEFEZ. EFELSCBESBEFEHICES=ESBAOFeIE RS
= BExz=EEXEIZX. SHEZFEE0] (F 3050




I [E B %R #4 B CARBON TRUSTEBR M 0D K F FE B £ F9%E 20094 & ) Offshore Wind Acceleratora Bifa
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Offshore Wind Accelerator CARBON
Objective: Reduce cost of energy by 10% in time for Round 3 TRUST
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72% (31GW) of licensed
capacity in UK waters

DONG

energy
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'SCOTTISHPOWER
'EMNEWARBLES

<) Statkraft

VATTENFALL —

Joint industry project involving
9 developers + Carbon Trust

Only developers are members
— Aligned interests
- Commercially-focused

— Preferential access to new
technology

£45-60m programme (7.8b —

10b yen)

- 2/3 industry, 1/3 public
(government)

Focus on overcoming near-term
technical challenges
9
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