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- Total installed capacity of 40,000 MW - Total installed capacity of 150,000 MW

- Annual mst'al‘latlons of 5’900 MW - Annual installations of 13,700 MW

- Total electricity production of 148 TWh - Total electricity production of 562 TWh
~Meeling between 4% and 4.2% of total - Meeting 13.9% of total EU electricity demand

EU electricity demand

- Avoiding 102 Mt of CO, annually

- Annual investments in offshore wind turbines
of €10.4 billion

- Cumulative investments in offshore wind turbines
of €65.9 billion in the period 2011-2020

- Avoiding 315 Mt of CO, in 2030
- Annual investments in offshore wind turbines
of €17 billion in 2030
- Cumulative investments of €145.2 billion from 2021 to 2030



FIG 11: CUMULATIVE AND ANNUAL OFFSHORE WIND INSTALLATIONS (MW)
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TABLE 1.1 TOTAL OFFSHORE WIND CAPACITY INSTALLED, UNDER CONSTRUCTION, CONSENTED, PLANNED ON 30 JUNE 2011 AND 201156 308K S
SIZE OF GOVERNMENT CONCESSION ZONES OR FORESEEN FUTURE TENDER ZONES IN MW "

Size of government
concession zones

Under or foreseen future
Online construction Consented Planned Total projects tender zones

Belgium

Denmark 854 0 418 1,200 4,600
Finland 26 0 765 3,502 n/a
Estonia 0 0 1,000 0 n/a
France 0 (4] 0 6,000 6,000
Germany 195 833 8,725 21,493 8,000
Greece 0 0 0 4 889 n/a
Ireland 25 0 1,600 2,155 n/a
Italy 0 0] 162 2,538 n/a
Latvia 0 0 200 0 n/a
Malta 0 0 0 95 95
Netherlands 247 0 1,792 3,953 6,000
Norway Z 0 350 11,042 n/a
Poland 0 0 0 200 n/a
Portugal 0 0 0 478 n/a
Spain 0 0 0 6,804 n/a
Sweden 164 0 991 7,124 n/a

UK

Total Europe 114,737 8
EE3 T =654
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FIG. 29: ANNUAL INVESTMENTS IN OFFSHORE WIND FARMS
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FIG. 12: INSTALLED CAPACITY - CUMULATIVE SHARE BY COUNTRY,
(MW)
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FiG 1: SHARE OF ANMUAL OFFSHORE WIND CAPACITY
INSTALLATIONS PER COUNTRY (IMW).
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FIG. 21: SHARE OF CONSENTED OFFSHORE CAPACITY PER
COUNTRY (MW)

Belgium Italy

3% 3%

Greece —— Norway

3% \ 2%
\

Finland | Latvia

1%

Estonia
5%

10



B—EY - A—h—08M ;

E 2013FKDEBBIT. 1L — AR 2RARARZRTEM,
£ 20134E . BARDI A FEAHEL T26i &5 71=,

FIG. 16: WIND TURBINE MANUFACTURERS' SHARE AT THE END OF FIG 3: WIND TURBINE MANUFACTURERS' SHARE OF 2013
2013 (MW) ANNUAL INSTALLATIONS IN MW
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FIG 5: DEVELOPERS’ SHARE OF 2013 ANNUAL INSTALLATIONS

FIG. 19: OWNERS SHARE OF INSTALLED CAPACITY IN MWL, E.ON RWE
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FIG. 24: AVERAGE OFFSHORE WIND TURBINE RATED CAPACITY
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FIG. 25: AVERAGE SIZE OF OFFSHORE WIND FARM PROJECTS

d

600
500
400
300
=
=
200
100
OI__III_I__|_-II_I
BRSNS RN RN NNNRN RN RNNNC =1
© W W YW YW YW YW YW Y O © O © © © © © O o o o o o X @
© © © © YW © © © © o © O O O O © O © 9O B B P = 0 =
RN W A O o N 0 © O B N ® B O &6 YN ® © 9O = NMow 3
a

paluasuod



REDHEEA:; KYRLEBA, KYREDLELN

20135 R D RRE (L. FE1YKZFE16m., iREDIDH29%km

20134, V) wFE#HEL-a18& (X FE K ZE20m., R FEH5H30km

FIG. 26: AVERAGE WATER DEPTH AND DISTANCE TO SHORE OF ONLINE, UNDER CONSTRUCTION AND CONSENTED WIND FARMS
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The European

offshore

wind industry

key trends and statistics 2013

THE CLRPERN WD CRIWY 5556 CMINA

new offshore wind turbines
in 12 wind farms

34% MORE

than in 2012

2,080

turbines are installed
and grid connected

4 MW

average size offshore
wind turbines

work
carried 2 1“'”d
out in: farms

new projects:

GW
of consented
wind farms

\

|

AVERAGE SIZE OF
CONNECTED WIND FARMS

485 MW

more than
0 in2012

CABLE SUPPLIERS
to offshore wind farms

average distance to shore

depth

wind turbine
MANUFACTURERS

4%

Siemens

Senvion {Repower)
0.2%
Alstom
0.2%

Gamesa

North
Sea Baltic
72% .

22%

Atlantic
Ocean
6%

SU BSTRUCTURES - FOUNDATION TYPES (annual market)

TRIPOD JACKET TRPILE | GRAVITY
14% 6% 1% 0.2%

DEVELOPERS

&

=

WWW.EWes. 0N/ stats / eu-omrshore-2013



EWI ( European Wind Initiative) A%, EU ( European Commission ) BT EUEE
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New turbines and components Offshore technology

« introduce large scale turbines and innovative
design for reliable turbines rated 10-20 MW,

- improve reliability of large wind turbines and wind
farms;

- optimise and demonstrate turbines for complex
terrain and cold climates;

- introduce new bottom fixed substructures
minimising lifecycle costs;

- devise new modelling techniques;

- facilitate mass manufacturing of substructures
and improved logistics;

- define methods and standards for testing large - develop and demonstrate multi-MW floating
wind turbine components; platforms;

- improve size and capabilities of system-lab - improve facilities, infrastructures and logistics for
testing facilities for 10 - 20 MW turbines; offshore wind;

- provide field testing facilities for 10 - 20 MW to - reduce installation noise and environmental
increase reliability; impact;

* encourage mass production of large scale - increase reliability and improved O&M strategies;

turbines, and develop cost effective methods to
transport and install these machines. 17



New turbines

components

Offshore
structures

Grid
integration

Resource
assessment
and

spatial
planning
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Results of public acceptance ahﬁlysls
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Sustained European technology leadership
Total installed capacity (GW)

250 GW
62%

Offsfiore is main market:
S8¥sof EU electricity from wind

sy Offsh
Offshore takes off: L__JEEES
20% of EU electricity from wind [ onshore
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BREEERNBR-ERAMRDHFEE (20125F4A8) Wind sector GDP

(Direct)

EWEA ( European Wind Energy Association ) Tl&. B\ ZEICT7 o —RAEFITL. E
X EESTEEN, * Leontief inverse matrix

Impact on
Intermediate demand

Expediture approach

+ internal demand (final consumption ncome multinliers
and investment) .
+ Eports
suweys Carry-over effect In
— Imports other sectors
Added Value approach

+ Revenues — Operative Expenses
(for every activity)

Financlal statements

Income approach (returns to the production
of the companles

factors )

+ Compensation of employees

+ Gross operating surplus -

4
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FIGURE 5.5 EVOLUTION OF DIRECT, INDIRECT AND TOTAL EMPLOYMENT OF THE WIND ENERGY SECTOR IN NUMBERS OF FTE JOBS
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S 200,000/ 189698————conl D B
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Indirect 77,961 80,874 101,097 102,292
Total 182,628 198,647 230,970 238,154

Source IZQHD”IE



FIGURE 7.5 FORECAST OF DIRECT AND INDIRECT EMPLOYMENT IN WIND ENERGY SECTOR IN 2020 AND 2030 IN NUMBERS OF JOBS
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Total 238,155 520,659 794,079

23
Source: EWEA
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FIGURE 5.1 DIRECT AND INDIRECT IMPACT OF WIND ENERGY ON THE EU ECONOMY (2010 CONSTANT PRICES)
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FIGURE 7.1 WIND ENERGY SECTOR'S CONTRIBUTION TO EU GDP (€ BILLION IN CONSTANT PRICES, 2010)
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Source: Deloitte - EWEA
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FIGURE 7.3 FORECAST OF WIND ENERGY SECTOR'S CONTRIBUTION TO EU GDP COMPARED TO CONTRIEBUTION OF 27 MEMEER

STATES IN 2020%
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FIGURE 3.17 TAXES PAID BY EU WIND INDUSTRY

BALELALT=FilX201053.59B€
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B Corporate tax 1.12 1.32 1.59 1.66
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M Total company taxes 1.28 1.51 1.83 1.92
Income tax 1.18 1.34 1.61 1.67
M Total taxes 2.39 2.83 3.40 3.59 57

Source: Deloitte



FIGURE 3.18 WIND ENERGY AVOIDED FUEL COSTS
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» Access not always possible because of weather canditions

« Three main alternatives for access:
— Direct landing by use of vessel
— Use of equipment to compensate for motion
— Helicopter

Source: waw.southboatssp.couk Source; www.ampeimann.nl Source: Repower

- Possible to have living quarters near the offshore wind farm to shorten travel time
— Access to turbine still involves the same challenges

H#) Camilla K Tveiten,et, HSE challenges related to offshore renewable energy, SINTEF LA T R+ 31




REEENSVERETODER

BEBOAA—D KK IL—DFR., BADEREK.
HENEW. EE. T—TILDOIRGE

+ Damage to construction (rotor blades fall loase,
the construction collapses)

- Fire

+  Crane-and lift related incidents (Loss of -
/damage to equipment)

* [iving accidents

+  Occupational accidents (crush/squeeze injuries,
fractures, head injuries, drowning etc.)

— "Just bare luck that more serious accidents do
not happen’

« Lorrosion
« (able rupture/cable displacement

Source : hetpefiwwwielegraph.couk!

Source: S/ fwind-energy.gemzies.com/

Source: putside-blog.away.com
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Lightning | 24% | 31% | 4%
Storm I S,
[cing . 8%4 3%
Design/material/
defect of parts 2T - 37%
Failure elec.sys./
short circuit 8% | 3% -
Failure control system - 21% 23%
Fire Tog, i
Failure-drive svstem - | 3%
Software = | 1% £
Loosing of parts a 3%
Grid failure . - T4
Others | 404 = 1194
Unknown causes B - T%%

(Sharples and Sharples, 2010}
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Air collision * Human over board
Anchoring failure, (dynamic) * lce throw

positioning failure - Lightning

Bird strike + . Loss.gfremote control
Blade failure (falls off) B~ A FRPS

Capsizing of vessel . ol ':' il spsidian

Diving jncident

;f Vessel or drifting installation on collision
course

=

34
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«  Accidents may not be discovered in time to prevent further damage
»  Access to turbine and tower (.0. to help sick orinjured people) is limited

»  Fire-fighting crews will have difficulties in getting access to the fire o _f ) f/
- Generally, helicopter transport is risky. This will challenge rescues actions (e.g.rescuing =~
persons from sea or evacuating from nacelle.) 'idw

- Evacuatinginjured person from nacelle is very challenging. Climbing ladders require
bath hands

»  |Impaired weather conditions may become challenging as few vessels are designed for use in
significant waves over 2,5 mekers,

»  Floating objects in sea may be difficult to pick up because of the infra structure in the wind
farm

»  Unclear which rules will apply for rescue - will they be the same as for e.g. the petroleum
industry?

— unclear whether the same regulations will apply to all and who is responsible for

»  Many actors are involved in operations with offshore wind farms. N _x_',
emergency management in which situations. v .:j
el

35
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Working the wind safety

Guidelines on emergency arrangements including first aid by EWEA December 2013

(&3 ERbyE A EFEIZIZFERIZHE=SNT=L)
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(X C®IZ INTRODUCTION

PATICI A HA KT A4 1, EWEARLEE M (N4 (Health and Safety; HSE) Z A2 « T 3—AD
XHEEZITCEWEAIZ K > TR SN2 b D TH 5, B LR OVE EDORIIFEETOBEDOEED [BRZAREX}
Jeol  (Emergency Arrangements) (ZRH9" 2 ARy DN LoV DIEREEHICEET 25 — a7 A4 Ko
AL ELTHERHENALEDOTHY, KAHA RTALNIT 7=V REa X0 EIEERRR STz,

KITA RTA L OFGIT, EULVEVEAZEDRNER TOREMEZZHEEL TWVD, [BAaKSfIL] KW
A MLE (First Aid) | ST ARG A RTA4 0%, BINDE SR EBERSRICBIT 5 BiTE 28
U. EU #8495 89/391/EECEHENLE —HAYEHEM T HZ L2 BIEL CW5D, HLEIZBITS TEEEK
Jin] ZEHET ABRICIE., BT AL O ERIROE 2 ZE L2 T il 5720,
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T 8 D22 4 N OV R 0D i 2 (IR e 3~ 2 FE E 03I B9~ B BN S RS54 (89/391/EEC) NS
IBHLD &,

O REHEIZ. IEHOMEOFHE L TWA LY/ X3EM L7=FEOY A XIZHEhs L, YHDE =

AL, S o NEaALE ] | K, BEEEEE - DIV EREELZH LD LD &35,
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