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TOP 10 CUMULATIVE CAPACITY DEC 2015

Rest of the world
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Country

PR China
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Total TOP 10
World Total

1962 HAR

%

§ SR

B 20153
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PR China
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USA

MW % Share
145,362 336
74471 17.2
44,947 0.4
15,088 58
13,025 53
13,603 31
11,205 16
10,358 14
5,958 11
8,715 20
7,151 155
365,731 845
432,883 100
3,088MW 0.7%
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TOFP 10 NEW INSTALLED CAPACITY JAN-DEC 2015
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Germany USA
Country MW wshare | FTERTITIH
PR China 30,753 485 .
UsA 8,598 135 F{‘yﬁi
German 6,013 9.5
[ Braat . 7758 3] BAE&
s = e od
Paland 1266 2.0
France 1,1}-?3 1.7 igx
United Kingdom 975 1.5 Ry
Turkey - 356 1.5 |:|tlﬁ;$J:
Rest o the world 6,950 o | B ER
Total TOP 10 56,517 B9
World Total 63,467 100
20 A 245MW/4E 0.4%

H i : GWEC Global Wind Report 2015




BLAFEBORFEER LZRET TS

-BEE(E. FEREDKETIE 2~3M/KkWh
EERADL. 20165781508 AL TIX72.702—-0/MWh(8.1M/kWh) . RI9B T Yv—4®D
B AL TIX601-0/MWh(6.9F/kWh), (EBEZEBRERZEHSHER+2MA/KW)

[Z2EF6 HADOENFEE=R T OHERE]

0.70 500,000
450,000
DUB0 O A | e =
100m #973/kwh
050 3,000kw (120L9F/1—OMN)
e S S e o R A N e o A R T e T Ay A e R e i 0,000 _
= 80m-" =
E 0.40 - 70m 1L@gﬂkw \ 300,000 E
=" B T AR iy
= | EB:n—5—@E| U \ i/ % - 250,000
oz N hao S0m -0\ %o\ A 200,000 &
S _. 750kw  / : \ /1 / 000 g
= 4 o ), SN N / B%
0.20 . 30m PN Sy | \ 4 A | 150,000
S 300kw \ o—ohA M
17m ANRRE RSN | S S #313.9M /kWh
010 75kw / " B 1 | e
: | | I #58.8M/kWh
0.00 ! ' . ! .
=< N WM~ A M S WSO g D OO0 GO o N s 0 W
00 €0 O 0 o 0 o G O G O G O o O G O (=] (=] P = N = T = = = I
o T T o O O O O O O O R o O OO o B o O e O Y o N o IO o O o IO o T o O o' IO o IO o' O o IO o' IO = Y o IR " O ' B o Y
FHEAZE(#R) -O-LCOElHR(FEZERQ)

it : The future cost of onshore wind ( Bloomberg New Energy Finance, 2015), IEA Wind Task 26 “The Past and
Future Cost of Wind Energy(IEA, 2012)% #{Z NEDO Hifif 8RS 3E+ o ¥ —{ERk

LCOE : )L BRM, 74 7 7 A LZET S 3 A hO#MEZHREMEICEE &, FREERICESHNTHELLT

BEHLfcax b . an
Ht: RAREHESFNBIEHAELIZDONT -REE 20164F10A178 BFEES

http://www.meti.go. Jp/commltteelkenkyukai/energy_environment/furyoku/report_Ol.htmI

SAILARNCHEEIX FDIER,

2020FRETRERORRZ ) VEY VDIBHEICKDER IR FOEMED

FRICKVRBOEEFRDEA IR FORIBRIETISEH UNRAH

2020F RS MAARD EOSBEMR - RMTEHICKD IR MEFDHEH
+ 2030FFTICHE IR MHIRAS~OH/KWhiZES TIERIDREL

KFESESF LS RER

2030FFTHORNREEARLDEREEL

BRERHETOIRMEE (RBEEERLAHEY)

ELEARBAAS | KXH WENEFR
(B¥5)

21 4,000

F/kWh BkwW
19 2718kW 3075 M /kW 6,000 /kw/£E
(2013%3H)
v 3000 29aFKW 31.675F/kW 11,000/ /kW/£F
(20154F38)
" tuzggﬁgﬁof:;m 1,00075kW 26.3~27.1FM 4,800~5,220M
(2020%F) /kwW JKW/4E
13 ——— 2,000
- . 2,66075kW 23.9~2535M 4,098~4,590M
11 (20304F) JkW JkW/EE
9 ~— 1000 BURETOIRMAE (ERIHHTSESRY)
BRATAEREE EE
7 (=5 Y9RIRYT1 DERL)
2 ELERS0%HE A -1.99M /kWh
5 0 Rk (205 ->254) -1.88M/kWh
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 CMS&FH':J:%HN]*‘?‘&ﬁﬂJFH*ﬁ]J: -1.69H/kWh
e A FEEIRE ABRERXHARR BAhf#EEARREL (G#) F2)L209%F R -1.28M/kWh
AT ADEEE -0.51[/kWh
KEMEESRADRLENENREDRELRLZ7TO—FTOIARNERLELS
*-. BRARHEENREH(ETEERORABAL ThHY . EEEERC LTEREILRAS B L5% R
47— 25% 10 -0.25M/kWh




>IRRDRENFEEDILHEA

(BDFOEHTIRILF—DH45%Z=ENELTRYHT)

BAFEEBEDLHEA

@ BDOHEXELFR
(FL—F) THEZ S,

@ BEHLFEEHT AT
/\7‘&@]’&@70

@ HHIZEIHST-FHREHEN
B>TERIMNTES,

AERBDH

- HIRUVIHDFR (A—5)

- REHBOA-SI=FE(FEI)

- EZEORBONVEEZHEEZS
=HODFNIT—

A = RERADRLST— — EREED
REMmORE FEL | xesaumzonrs— v2-8E

EHEtZzEI#HR-ESA - BEX-  -8BE
ERFO/MIME - BEITHLD(BX)




JE\ 7 Ejﬂzd)*%&*[i An

AHREH
[
[ | [ [ |
‘ JL—k || ) || 2a |‘zm‘ ‘ s ‘ | P “a—9x+A‘ | s— ‘ ‘75»9 L”
/_I_‘
| e || =& | | wmw | | mmem | (vem| | om | | mm | |7 |
— —
L | womz | | mam|...

BE: EEM A

W PSR RREEAVE
BB S BE F A

]
41

i, JIE] e
T Pty

SWRABFRhRBES EHR# - BXANRERE/=ZEFTE

B E DAL B
37— (357E) ., TL—K., FEIFEBHREICEELET,
mﬁwﬁuﬁfﬁx%$§ BASZIE TR DETT,

27 —DHhE

BABEDEIR

++tIL D EGE 2L

IWrA grmnnmise




BLE DX LR
-EBRTIEO®R IL—V T TFTRALEAMIET,

FLELELT, BRISO—SERY T TRRTT

ammd  VEE IR Ywe sEegen v

PPN




Jﬁtﬁd)%‘i
JL—F&HE& =
()‘3\'—‘/3 VlenTek)

OCTOEER 18, 2007
=S s

o R AUGURATIO |
g Tek H .""‘_ -- N o




L)

- w o

SWRABFRhRBES HE: AES4ERT

)&

WP grmhrnms H B8 NTN#E R — LR —S




AEMBEOMIE T/ SLER (ASUF)

=

IWrA grmnnmise




FOAVRI7—L(REEBENFEERN)
AR E A LAEEHEREO T, EFNIC
REICHEBT D, (HRTIBEICEHIWHRE)

Rzt Currert ﬁJ:\‘ﬁrd fa o | ComRGY o oty ¢|  Tubines&model | wae
Wind farm ¢ capacity ¢ | Coutry + m MY U e urines & rmo UlEr=
() Loredon Array 630 Urited Kirgdorn | 175 X Sierers SWT-36 | 2013
Gareu Wird Farm 6,000 Chire Girester Gabbard wind farm | 504 Urited Kingdom | 140 X Siemers SWT-36 | 2012
Alta [ Oak Creek-hojawe) 1,320 United States Analt 400 Dermark 111 % Siemers 3.6-120 2019
aisalmer Wind Park 1,064 India
BARD Offshore 1 400 Gerrrar 80 X BARDED 2M3
Buffalo GapWwind Farm 5233 Urited States
o ——— P United = Wiglrey 267 United Kingdom [102 > Siemerns SWT-36 2mz
apricorn Ridge Wi 2 J hited States
; 6 > SMW REpower and
Thorrtonkank 325 Eel
Dabancheng Wird Farm 500 Chira frorkEn — 48 X 615MWREmower | 200
Fartérele—Cogealas Wind Farm | 600 Rarrania = heringham Shoal 15 United Kingdom |88 X Siemers 36107 2mz
Fowler Ridge Wird Farm 588 8 Urited States || Thanet 300 United Kingdom | 100 x ‘estas Wa0-3mW | 2010
Horse Haollow Wirdd Erergy Center | 7355 Urited States | | Lincs 270 United Kingdom | 75 > 360N 2m3
Meadow Lake Wind Farm 500 Urited States Horres Rew Il 208 Detirrark 91 X Siemrens 2.3-03 2008

KE California — Mojave, « 275k\W x 660 & - 1987~1991

>TA)hD
D4R I7—L

FXHAMAFSTER 20084
2400kW X 848 =201.6MW

=) bl ]t
2400kW
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Growth in size of wind turbines since 1980

Future wind turbines?

-~

Past and present i .
J/ Airborne turbines *,

wind turbines

| a H
‘v 252minw
178m K
150 m . == ": o :
’
”2‘.“ 124"“ lzﬁn] '4'-“\ ". l0l|and20Mw ‘;
': ‘| 0 “ ,.r
50 m \ 2SMW D, .. B
40m \ & /g -
15m 20m Q Q i“"I]" -.1E-" Il
I L] L T 1 L] L] L] L
1980 1985 1990 1995 2000 2005 2010 2015 2020
Source: Adapted from EWEA (2009).
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Monster blades

‘Wind turbines keep growing larger, which has some people worried about negative
effects on the environment and scenic views.

>

HREARKDFLERE

DRE=X (8,000 kW) ..
S

| 2015
Vestas V164 7.0 MW
Offshore Turbine
(Blade detailed below)

538 ft. rotor diameter

2000

75-125 ft. blade
150-250 ft.
rotor diametar®

1980
80m i
V1 64 = 7OMW blade Iength /fm‘d\ameter*

_.u'-‘[

Tower heights vary

Onshore

~ Just how big is the new blade?
Vestas V164 7.0 MW blade

. rpusnrgll
262 ft. I i 4
8,38m | ... W enug o 3 ol
A ecker bus to fit inside
London Routemaster length Sowrces: Americon Wind Energy Assn. Vestas

MAXWELL HENDERSON Los Angeles Time:
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2MWELEE HY10%1 x 85I T A TLVS

Courtesy of Vattenfall

ﬁﬁﬁﬂu \ 20004, ZEBIyth#EDO.8km#H, 2MW X 28
1¥8Rr

Windeby WF
450kW X 115

o | 1001 FEDHADOFELBABEENDS . 2MWERD
1

REREDFEEDARFI7—LETHIOENM DM ST-

T T e S -

2000, TUX—Y k ‘L‘f i

AR\ ED2kmH L ™ .
Middlegrunden wind farm '_II' 'I\s-n- 4 —
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EWEA 2009 Stockholm 14-16 September — Port of Esbjerg

ESBJERG — LOGISTICS HUB FOR OFFSHORE WIND
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32552 FAM (SEP/Jack up ship) T
A —. Tt O—32FH1 TS,
(EmEEHFAMAE/H t‘.%‘l.\o
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R

ER:-FLREEERAD
Jack Up Ship (SEP)
Higt: Seajacks

SEP®D K EHE

525 DGustoMSCtt
DHAOYT LY St

GustoMSC References

No. Name | Series Owner
1 WIND NG-600 DDB

2 Buzzard SEA-1250 GeoSea 1982
3 Vagant SEA-800 GeoSea 2002
4 Paulina SEA-G00 Besix 2002
5 Wind Lift 1 NG-5300 Bard 2009
6 Goliath SEA-2000 GeoSea 2009
7| SeaWorker | SEA2000 AZSEA 2008 |
8 Seafox T SEA-2000 Workfox 2009
9 JB-114 SEA-2000 | Jack-Up Barge BV | 2010
10 JB-115 SEA-2000 | Jack-Up Barge BY | 2010

11| Seajacks Kraken | NG-2500X Seajacks UK Lid 2009
12 | Seajacks Leviathan | NG-2500X Seajacks UK Lid 2009

N moon ] e oo ] v sous
1

13| GMS Endeavour | NG-2500X GMS 2010 | Number built

14 | GMS Endurance | NG-2500X GMS 2010 | (+ under construction) %3

15| MPiAdventurs | NG-7S00G|  MPIOWshors: | 2098 1oy (m) 55x18 | 61x36 81x41 137x40.8 | 130x39m
16| WPl Discovery | NG-750006 WP Offshore 2011 ! - !

7 BT SEA3Z50 | JackUpBarge | 2011| PowerGen.set(kW) |, c60 | ax1,600 g’: :ﬁ 6x 2,250 4x 4,320
18 Neplune SEA-Z500 GeoSea 2011 :
B mham TNGE500C | Seajacks Lid 2012 Crane (t @ m) Crawlergot_a'mt@iﬁm mt@zamlz.mt@zs leODt-@'.!dm
20 Brave Tem MNG-9000C |Fred Olsen Windcarmier| 2012 | Water depth (m) 25 45 - 68 55 40 45-50
21 Boid Temn NG-S000C |Fred Oisen Windcamier| 2012 |\ oo yonoth (m) a5 o8 8c — —
72| Seainsigler | NG-S0DOC AGSEA 20132 ! ! ! !

Leg length under
FE; JB-118 SEA3250 | Jack-UpBage | 2013|  hullmax(m) s £ Ner | EEES | wels
“| 24| Sea Challenger | NG-9000C AISEA 2074 | Var. load (t) 500 1,200 3,000 7,000 5,500

95| Seajacks Soylla |NG-14000X|  Seajacks UK Lid | 2015 |

GusioMSC. - Propretary and confidental informator  Subyected 1o chanps withoul any rotos
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Fossil fuel imports around the world
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thE Goldwind 12.5% 7.88GW
Tyv—4 Vestas n.8% 7.43GW
*E GE 95% S5o0oGW IS0
K4 Siemens 8.0% 5.04GW I
ARA>, Gamesa 5.4% 3.40GW IS
K4 Enercon 5.0% 3.156W I
t[E United Power 4.9% 3.096GW IS
t[E Ming Yang 41% 2.58cwW I
fiE Envision 4.0% 2.52¢W I
tE CSIC Haixhuang 3.4% 2.14GW N
KAy Senvion 3.3% 2.08cw IS
FE Sewind 31% 1.95GW I
F4Y Nordex 27% 1.70GW I
HE XEMC 2.4% 1.51GW I
#E Dongfang 2.3% 1.45GW N
A2F  suzlon 0.8% 500MW [l (Estimate)
Others 16.8% 10.60GW
FTI Intelligence, 2015 2015 FEHD A 2 27
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offshoreWIND.biz

BUSINESS GUIDE
Offshore Wind Turbines Part of Danish

Touristic Offer | Offshore wind safari ¥ EBnY77U8% |
. . . One of the opportunities that offshore wind farms bring is the possibility to offer an offshore wind
Fear that tourists will opt out of Sendervig ... - — —
region on the Danish west coast due to I Eé'bl,(seal)&ﬁFJ:mﬁa)ﬁ;':EtuF‘Efrj I
the Vesterhav Syd and Vesterhav “We have seen a huge demand on our safari tours that combine seal safari with a visit to the offshore

wind turbines. During summer, we have two departures every day which are fully booked,”said Anne

Nord nearshore wind farms has got
Marie Larsen, the owner of the haliday resort in Nysted

holiday home owners in the area to turn

against the upcoming offshore wind The harbour master Sven Erik Hauberg, who is engaged in running the local information and activity
projects, according to the Danish Wind center “The world of wind” in Nysted, said he sees only positive effects of installing offshore wind
Industry Association (DWIA). wones | AOEROBEOBANSOREIN—TESL |

“On safari trips to the Radsand 1, a boat can enter between the turbines and thar is something that
really impresses tourists. Also, our wind museum is well attended .Dy both sm ool gmups and various

At the other end of the country, which has wind

Nysted offshore wind farm (Photo: DONG Energy) turbines installed near the coast for years, this is s towrman
i T
perceived differently, DWIA said in an effort to
prove that offshore wind farms can bring more good than harm ta tourism DONG Energy winessed the same interest in seeing offshore wind turbines up close after it offered

free tickets for a boat trip to, among other, Nysted in a recently launched campaign. Across the

From the beaches in Nysted, Redby or Gedser it is possible to see the Nysted (Redsand 1) and o : N
country, 70,600 people participated in the draw for a seat, according to DWIA.

Redsand 2 offshore wind farms, which consist of 72 and 90 wind turbines set up in 2003 and 2010,

respectively. Both Lolland Municipality and the local tourism industry have good insight in what the Head of tourism in Lolland Municipality, Marie Louise Friderichsen, said: “We are visired by many
wind turbines set up off the coast mean for tourism, according to DWIA. Offshore wind turbines do foreign delegations that are interested in seeing our green solutions, including offshore wind farms.
fotscare tourists away but, on the contrary, Create new opportunities Lo promote tourism and the Therefore, we have experienced a boost in what might be called business tourism as a result of our
use of offshore wind turbines as an attraction. i
overall climate efforts. Moreover, we can disprove that setiing up the wind turbines has had any
5 5 =hHs,an g
I_Nﬁ/fte.d /Rodland Tl3# EAEERAEDT 5723V LLTHE negative effects on tourism, which generally continues to grow.”
= = And turbines are not
anuisance for the guests, but something that creates interest with peaple who visit the area. Offshore WIND Staff; Source: DWIA  Posted on November 17, 2016 with tags Denmark, tourism
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