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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.
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Courtesy of Vattenfall

>EINFEEDIARMMIEAEL

NEDOE 4 AT RILX—EHTEE 201057H

B%& 346 AALMOBEATERIFRLF—DOREIR

80
= 60
g 50 -
£ BAFREIT
< 40 —
X | BEARETR)A—
f2 ;
R DR TIILEBNATT, e
10 + = -_-_____Q._ i —
- ' T : B el
0 ;
2008]!2030 2008%2030 2008(2030j2008 2030!'2008 2030 2008%2030 008 2030|2008 2030
KA AAh BAh | nNqF<T | KBX | KEER 3 | Eh-#
(b | G#b) | = 7

HiH : “World Energy Outlook 2009” (IEA) L U fERE 34




A X

1. ANREOHE

2. HFEDIK;

3. ¥ LRI

4. BRODRANFEE
DO—k<wy7

PRNIRILF—DOEEFE

RHRTETO7 - ALREORESLEBFEDRRNRLY, fE L 99GW+ ¥ E44GW=AF143GW

‘B L2+ T. 70kkWh EREBHFED4ELLE) DIREESHY., (#92,500f8kWh- B HFEED25%12H )

ESICE EDRERIZE D106, HEXOBRADKRTL L,
#HREORR (FHEE) (2010FE TR TEAE)

mean wind speed in ms—1 @ 10 m a.g . for the period 1976-95

according to the NCEP/NCAR reanalysis data set E
http://www.windatlas.dk 5
. 4 [ PED
y w2 ooiasem wveesie [l

http:/ fapp? irfoc. neco go jp/nedo/webgs 36




X
H
O
51
ot
&
(Lt
S
¥
S
i
B
A
KF

R
PR 20184
318.1GW

ny

10.8% 19.2%

PRChina 91412 87 : : FETIE
USA 61,091 19.2 f.crrruﬂ' 3,238 9.2 N
Germany 34,250 108 I I3 1,883 s3] dbiEsE L
Spain 22959 12 India 1729 K]
India 20,150 63 | Ganada 1,599 s 1] b &
UK 10,531 33 USA 1,084 ] -
aly 8,552 27 Brazil 353 sl 22E S
France 8,254 16 Puh_ 894 25
Canada 7,803 25 Sweden 124 21
Denmark 412 15 | Romania 695 20 1) REX
Rest of the world 48,332 152 Rest of the world 6,402 18.1
Total TOP 10 269,173 848 Total TOP 10 28,887 82
World Total 318,105 1000 World Total 35,289 100.0
18 AR 2,670MW 0.8% 29 AA 50MW/4E 0.14%

Higt : GWEC Global Wind Report 2013 3

FZETHOREEIZDLIZEADICERYFED !
-HEDE S (kWh) D3%IEEAFEEINELBLTLET,
"REEEEEZRMEDOFEERENIAZFEL. EEOERHEP

RFIDIZURE. BAQOHBEERAFEEZEALTLET,

ol

| BRNEREOZAE BOEEDL 7
e =R 38 HiEsE REEHE
318.1GW  35.5GW/4 5% 3%
“ 117.3GW  11.2GW/4 23% 7.8%
91.4GW  16.1GW/4 7% 2.6%
61.1GW 1.1GW/4E 6% 4.1%
34.3GW 3.2GW/4 19% 11.7%
23.0GW 0.2GW/4E 22% 20.9%
10.5GW 1.9GW/4E 11% 7.7%
8.3GW 0.6GW/4E 6% 3.1%
2.7GW 0.05GW/4E 0.9% 0.5% 4

H# : GWEC. EWEA. IEA Wind




HRORHFEE | HE

HRT 24553181800 5 kW O REMNE>TLVET,
NITBERDEORERBEDEET (F2B5FHkW) KUZLY,

20134 2 L<E--REIL 258 -35005kW T,
(1992F UK THHTRIDEXIYBALELZ,)

50,000 MW
45,000

40,00 — .
s — FIAVEAR
30,000
25,000
20,000
15,000
10,000
5000 1 250 — 1530 — 2520 — 3440 — 3760

0 || - -
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

22 Y[
T R

38,467 _ 300594063

6,500 — 7,270 — 8133 — 8.207

o —  RIEEAE

23,900 — 31,100 - 39431 _47.620

50,000
T Gl0 7600 10200 1360 17280
D’_ — eee mm mm N -

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

H# : GWEC Global Wind Report 2013 39

Annual Wind Power Development
Actual 1990-2015 & Forecast 2014-2018

HRDRESDFHE
2020%E ([ fEHE  owl | FREAR
-5 EHI50GW/ED
FIREA LS

-7 EHD2020F(1Z1F oo

(i

SEYBLBIBT 5, Cumulative Global Wind Power Development
Forecast 2014-2018 Prediction 2019-2023

1,000,000 T T e T T 20204
900,000 B Ae
REEAR #3700GW
800,000
7, 700,000
e 2z T
Mne.E SO #320GW V EmE=
. X Ky o
400,000 T | F5912%
: World Market Update 2013 2
300,000 4 BTM/Navigant 4 OPrediction
200,000 | OF orecast
100,000
Is Renewable Energy Ready for Takeoff? 1] ?E:St',ng?“:““.v, e e

Bloomberg, 2014/06/05 1995 2013 2018 2023




BRI (I ETFREIRD20%HNBAE T,

BERM TIXEEIC1I0F L ES . RF N BRKAD, BHXA
DFEEMIIEFRNTVOEEA,

(ZRIILX—ZEHAICEIERITBAERREIRILTF—IZEULTT,
> BERD20BEQILABREOEALEIZ27IKHTT,)
40000 - - -

RRH A
<« k7
) (22%)

K5 E A
(31%)

A
(32%)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Peat mFuel oil  Hydro =PV =Waste = Gas Ocean
Geothermal CSP mNuclear ®mCoal mWind mBiomass

H# : Wind in power 2013 European statistics, EWEA

41

BRI D TR )L F—FER (T IT PR ER DR SR

B 20HCRIH . RO AHDIER > 2[00 1H 5 E
U BB TOIRIILET—BHREZEIET

B R ARND S BERTHEMIER

RFH>FIL/TA)EH

J BREREE I ERE SRR X ZERiR

W 1990 X dbiEHE > 212 RIF (2345

EEINONATSAVHIE > OO T HEER

J BRIRILF—~DI Tk

B 21 RAODKEEA-S [ELEDESR

KEHXDKEEAS> ORXLF

I IRILF—RDZHAE

B IREGFERAFRE LEREINSEXRERR) 42

RFANFY LR RRINTEBEDEEZFECT.
‘BRELBREBEO-OICEEE/ES
ERMEENTETNS, BREDE




2]

RAREBIZEMNSRESSIZTOTA

-2002F FTIEHIS0% D RAEAERIMIZE>TULVELT=AY.
1998FE Mo bR CREIEAFTH) BT,
BIZREFT7OT7(HEEAM V) D EHREDFERELHHTLVET,
SERIEPERK(TIDILEAXTID)PTIIOEHETHISIZHIE,

HIRE A DI R DHEFE .
of - TS
izl IEEIEEIE ETE THHH (FRDER
90% (] 5’1 | & B K 1 B B B B % 7T7UH
80% |f] I I '2: s § 10%)
70% |l B E % ' % FOF
60% § {1€— (51%)
1110 33
50% O % O4ih, B
40% - > -- AEK
30; _ By T | — (7%)
° mikk REE
<o PR PR
. 4 Y
10% - €< (32%)
0% - ] ] 1 ] ] ] T T T ] T T 1 Bﬁﬁﬁtiiﬁ%\
O~ 0 O O N M F IO © -0 OO - N SHRIIEES
)TN TN« T TN e BN «» BN« N «» BN« N oo BN o BN« BN o B an TR BN BN I |
Oy G O D O L) O QD QD D D D O QD D D D 43
— = = = ] O O O O & O G & & o9 & o9 o9

> ARAVIEBEISH->TRADATEFHBIEZEIE

KBAEOFITHREFEICEEEE - KBARAR/NTLHRE
— BEMEBICHASATICENSA LN MEEE — EFBILT201MEICBHERHK
— HIBUAFISFD=HIZ. BERIETIRIILF (TS [ERE) ZHIT.

Forbes -

@  en et e | - TRBNHIEERELEICRR T
‘i\ pose BERN—FIZZARY
B FICERENZ R
Stampede Of Investors Sue Spain

Over Cuts In Solar Subsidies

= Commant Now  + Foliow Commenis

610 BEIRRELEERZAIHR

Spain passes RE reform decree

A flurry of investor lawsuits filed against Spain in recent months may make it
more difficult to finance renewable energy projects in the future.

On Wi day, Masdar, which 1 in renewable energy projects for the
sovereign fund of the emirate of Abu Dhabi, became the fourth major
investment fund to sue Spain for slashing solar thermal energy subsidies.

Masdar has invested more than $1 billion in three solar power plants in Spain,
including the picturesque Gemasolar project. a 15 megawatt solar power
tower plant in southwestern Spain.

Mondyy, June 06 2014
Updated: Tuscay, June 10 2014 Top 10 Largest Solar Projects Under Construction
The Spanish government has finally passed a controversial clean-
energy decree that brings in an entirely new subsidies regime as partof [ snare
an extensive shake-up of the country’s power sector.
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UNITED STATES -
2013 Wind PPA Prices In US US Senate blocks PTC extension
< 1€ May 2014 by David Wesion | 1 commen:
I n te rior Ave ragEd 2 = 1 UNITED STATES: The US Senate has blocked the bill containing the two-year
extenslon of the wind production tax credit (PTC) and Investment tax credit
Cents/KWH (WINDPOWER 2014) 4 e L
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The US Senate has blocked the bill in protest over amendment negotiations LATEST ARTICLES
UK minister hints at
Republican senators blocked the bill, in a 53-40 vote, in a protest local conbent
over amendments. It needed 60 votes to proceed. requirement
The bill would extend the PTC to projects that start construction Windpower TV -

before the end of 2015. It also extends the ability of developersto ~ RenewableUKCEO /o
Maria McCaffery
opt for a 30% investment tax credit instead of the PTC.
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(GWEC® Market Prioritization Workshop)
More markets for wind power are emerging

Footprint of the industry’s current and next emerging markets
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Africa Clean Energy Corridor

s

&@_ |R_E_NA 1. Idea first ‘planted’ with IRENA 4 years ago

2. 6 of 10 (or 11 of 20) fastest growing economies in the
world are in Africa - sources differ.

Initially connecting EAPP and SAPP

Now expanded to ‘cover’ nearly the whole continent
Now taken up by governments who are:

- Into central planning

- Suspicious of private sector, esp. from ‘north’

- But anxious for investment

Lo

Renewable Power in Africa:
Much More Potential To Develop

Planned RE in National

B Boltind Master Plan (by 2030)"

Wind: 1000+ GW

Ethiopia** Hydro: 45 GW 12 GW
Geothermal: 5 GW

| Wind: 0.8 EW |
Kenya Hydro: 6 GW 1.5GW
Geothermal: 10 GW
|  wingosmw |

Tanzania Hydro: 4.7 GW 3cw
Geothermal: 0.65 GW
s: !RENA Studies on Emrgy ial / 2011 EAPP Master Plan

has | i d d Wind and Solar resource mapping

51
EWEA20146#{# D GWEC Market Prioritization Workshop CDf#a%

African Clean Energy Corridor f&%8

O Transmission links between
Eastern and Southern African
Power Pools are expanding.

)= IRI)LF—
BEOQavtETk

O Major opportunity for harnessing
the renewable energy (RE)

FRERR(RR)D potential in the two sub-regions.
BA7Io2VhERTD QO Renewable power can provide a
Jh(BERDOHEM : -Q' Moo large share of electricity in an
Iéllﬁ( BE Izﬁf;’-ﬁ‘;%)é ; Africa Clean Energy Corridor
i from Egypt to South Africa. Sources:
S Q Affordable, clean and secure 3 Tier 5 km - Wind Map

electric power supply for Africa. 52
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Pan-Arab Renewable | |- v ..;:
Energy Strategy 2030 | |== o

Jordan J00MW by 2020 300MW by 20:
Kuwat_ 1150 MW by 2030
Lebanon
' - Litya 125 MW by 2020,
"% 375 MW by 2025
\
A

gi 4 _Oma N/A
r._":i:'r ‘a 20MW
- \ Saudi Araba 3;;-:-3\4-.-.':?\,-:-;5: 16 000 M N‘:\.?"?I 9000MW by 2032] 3000
Q YIUFSEFORTULvILIE | 9GW
.“ ; Sudan S0 MW by 2051 BET MW by 2001
Syria 50 MW by 2005
Roadmap of Actions | | = -
for Implementation ||

PAN-ABAS DENEWABLE ENERGY STRATEGY 2030

Excellent wind resources

.U. rb P i 7 7 t“ 7 0) Snapshot View of north-west Saudi Arabia
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Based on 10MW / km2, we can
assume 20,000MW potential in this
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Phase 1

Wind Resources

LECLEL LB | - Small scale pilot projects (10-15MW - 6,800 MW
Policy -Concapiuaifindfanns[&ﬂ-lmm]) 390)Phase' ﬁ'-j-_cs

il EAELEMIERE(LCR)
| EO—FIyFELTRRE

Phase 2
Policy

-DtectGmennxenl Prommenl‘ges.rédefs

implementation & )
start up phase | --- 2,000 MW
(2016-2020) '
Phase 2 .
+Move toward a FIT with LCR
Industnial + Established market and f10 e

Integration consolidation of main players "
(2021-2032) « Total Estimate — 6800 MW —-

Phase 1 Phase 2 Phase 3
2013-2015  2016-2019  2020-2032
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Fossil fuel |mports around the world

TTTTTTT SIL FUEL IMPORTERS
How much do you pay? Ex@iﬁéﬁ%ﬁ

650M/8 - A
B AKTF 94%

¢ JAPAN
- 2 14 94% gﬁ!ﬁ'mnon
\ A" KOREA
o o, 82% 82
us EUROPE INDIA — = CHINA

15% 54% 28% 11% $06__
$2.3 $3.15 $0.5
per day, person per day/ person por day
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WITH WIND POWER
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Hi8t: §F D Global Wind Day®Web# A+  http://www.globalwindday.org/

Sty $ 15100 E"!'woﬁ EUROPE $ 587 biltion Give your country its energy back
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THIS ISN'T NECESSARY
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4,000 [MW] Source GWEC
=5 Global Cumulative Offshore
z Wind Installations (MW)
I Total 2013 - .
e B Total 2012 . B - s
‘ 7,046
2500 - i i | 6000 ’
2l Mo - ., o
2,000 } i i 5,000 ! 5415
4,000 - : 0
= Sl <117
1500 - St 3,000 - i
1,000 s .--A‘ﬂ %EW)ﬁJ:'?/f/]\??‘—A 10 fi i
: e 20 : Renewable UK b G
-3 = e 0
500 . 011 2012 2013
] - e — e — - — — —
UK Denmark PRChina Belgium Germany Finland Ireland  Japan  Korea  Spain  Norway Portugal Us  Total

Toal2012 20475 9211 3896 3795 280 3 468 163 7 26.3 252 253 5.0 0.0 23 20 002 5415.0
New2013 7330 349.5 39.0 192.0 240.0 0.0 48.0 0.0 0.0 244 0.0 5.0 0.0 0.0 0.0 16309
Total 2013 36809 12706 4286 5715 5203 468 2117 263 252 497 5.0 5.0 23 20 002 7,045.9
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Oceans of Opportunity

eslic ENETEY Mesource

KAV D Alpha Ventus F EE7O
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(REpowert . Multibrid¢t) D5SMWREE124& (60MW) ,
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Offshore wind is, at last, firmly on the US renew:
finally looking likely to shift from the drawing b
reports,America’s offshore pioneers are not rea

US moves closerto
building first projects

Windpower Offshore

-Virginiadi# (®. 12MW, &K =)

M3 projects|ZH4700F R ILIEBIZERE. O

ENERGY & ENVIRONMENT

U.S. Awards 3 Wind Power Grants

By DIANE CARDWELL and MATTHEW L WALD  MAY 7. 204

The long-promised potential of offshore wind development along American
coastlines took a step toward fruition on Wednesday as the Department of
Energy pledged up to $47 million each to three projects it previously

supported.

The grants are intended to help the projects, off the coasts of New Jersey,

Oregon and Virginia, begin delivering electricity by 2017.

“Offshore wind offers a large, untapped energy resource for the United O
States that can create thousands of manufacturing, construction and supply
chain jobs across the country and drive billions of dollars in local economic

investment,” Ernest J. Moniz, the energy secretary, said in a

The announcement represents the next phase of an Energy Department
push to invigorate the industry by promoting innovation to help bring the
cost of offshore wind power into line with that of conventional electricity

production.

It came on the same day that Siemens said it would move the headquarters
of its power-generating operations to the United States, not only to
capitalize on the booming oil and gas industries but also with an eye on the

potential growth of the offshore wind industry.

Far more advanced in Europe, the harnessing of offshore wind has vet to
take root in the United States. It has been stymied by engineering,
permitting and financing challenges, as well as political and community

opposition in some corners.

frer yoars of delays, the US's offshore wind
Industry is gaining traction. The sector
remalns at keast 20 years behind Europe’s,
and hurdles yet to be cleared include
ongaing policy uncertalnty and wavering

plus the extensive svailability of land for cnshore wind
and lower electricity prices.

But at bong last, two utility-scale projects are on track
for full or partial completion tn 2015 or 2016: Deepwater
Wind's Bock Island 30MW demonstration site and
EMI's 462MW Cape Wind, bath off New England, where
load centres are coastal, electricity prices are high and
policymakers have offered support. Indeed, both have
qualified for the 30% investment tax credit (ITC), say the
developers. No ather US offshore projects have done so,
sccording to analysts.

Progress at last

*There's been a significant breakthrough in the Last year

of 40,” ways Navigant's Bruce Hamilton, principal
i for a yearly ol the offshore

mlhnllrmd“r policy for hlv!ugnm(d the
wurse b s, but note the imyp i the
December 2013 deadline for ITC eligibility, which meant
had 1o stan by year-end.

cites recent prog
Including Maryland's Offshore Wind Encegy Act of 2013,
which established renewable energy crodits (REC) for
u'tanWnld'lﬂ‘bﬂ wlnd He also pnlnu to ever
more portioli

This year koks relatively positive, Some analysts say
the 111. l:h.ll expired at the end of last year will be

fo1 two th h oth:

are not a0 sure. The US Bureau of Ocean Energy
Management (BOEM) is expected to suction off up to
three leases for commercial wind energy projects in
2004 — off Maryland, and possibly off New Jersey
und Massachusetrs.

'rh: New York sme !nrrnr Research -nd

ways
boost o{b}wn weind, says Hamilion, whose mm?l’:mrr
wits working with the agency. New Vork state also has
relatively high electricity prices.

$till, no more thana thhloIpmkcuwa-pmrd

political will both at state and federal level,

rhet for the US Department of Energy (DOE) Analyses

201456 AF &Y

to be commpleted by 2000, even though waiting can be
costly. Deepwater Wind is paying an annual rent of
$500,000 for two blocks off Massachusetts and Rhode
Island, having won the rights in Angust 2013,
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India is getting serious about exploiting the offshore wind resources on its southemand
western coasts, importing European know-how and technological resources to kickstart its
nascent sector. Suhas Tendulkar analyses (he progress so far

ith nearly 7,500 kilometres of

coastline and an exclusive i
zone of more than two million square
kilometres, India has vast arcas

INDI A

ilable for the develop t of
offshore wind power. Preliminary

assessments suggest good potential off the coasts of
Tamil Nadu and Kerala states in southern India,
Maharashtra in the west, and Gujurat in the north-west.

Several state-sponsored and independent studies —
based on modelled data — indicate this potential. One
study carried out for Tamil Nadu by nenmark'n Riso
National Lat y for inable Energy
nearshore mean wind speeds of about 4-5 metres per
second (m/s), rising to 7.6m/s further offshore at a hub
height of ten metres.

Guess work

Indicative offshore wind speeds for potential sites off
the coast of Gujurat in the north-west have also been
estimated. They point to average speeds in the 7-8.5m/s
range at hub heights of 50-80 metres. However, none of

ed

these resource estimations are based on actual site data.

On-site measurement of some offshore locations has
only recently started under the supervision of the

INDIA B
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ed by the Offshore Wind Energy Steering
© ittee, which isr ible for providing overall
policy guidance and support to the National Offshore
wind Energy Authority (NOWA), the agency responsible
for implementing offshore wind power. NOWA will
di with all d ministries to facilitate
| es, carry out preliminary

Centre for Wind Energy Technology, a newly fi
organisation under the ad

control of the new and renewable energy ministry.
India released its draft offshore policy in May 2013,

istrative

and ts with devel
The draft offshore policy moots mnmtlm suchas
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Many state-owned entities and private players have
shown interest in investing in offshore wind. The 0il
and Natural Gas Corporation, a state-owned oil business]
first expressed interest in developing offshore wind in
2012.Tata Power, one of the country’s largest power-
generation companies, has also indicated its willingness
to invest in offshore, off the Gujarat coast.

More recently, a four-year, €4-million European
Union-funded project to facilitate offshore wind in
India, known as Fowind, was launched with the Global
Wind Energy Council as lead partner, and the world
Institute of Sustainable Energy, Centre for Science,
Technology and Policy and DNV-GL as consortium
partners. Fowind’s main objective is to assist India’s
transition towards low-carbon development by
supporting impl tation of national policies and
programmes for offshore wind-power development in
the states of Gujarat and Tamil Nadu. It aims to do this
mainly through offshore resource assessment and by
developing a project implementation framework.
state-owned Gujarat Power Corporation has already
committed €500,000 to the project, with a focuson 7/
developing offshore wind farms off the Gujarat coast.
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