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ONTIKH ENIAPAZH: H texvoloyio aAldlel to Tomio. OL UNXOVEC CrLEPO E€XOUV OVOUOOTLKN LoXU
Austria, E-82

Hub height in meters: 78 / 84 /85 / 98 / 108 / 138. Wind class IEC/EN IIA.




ONTIKH EMNIAPAZH:

Aekaetia 80, Eupwnn kat HMA eykaBlotouv a/y
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ONTIKH EMIAPAZH: Euprn ofjpepa

E126-7.6

power, making one of the largest wt in the world.

&

o R 0T T

s S B )

With a hub height of 135 m, rotor diameter of 126 m and a total height of 198 m, the turbine can generate up to 7.58 MW of




ONTIKH ENIAPAZH: OA\avéia

“ | New HV SS



ONTIKH ENIAPAZH: OM\avéia

Westermeerwind is
a 144 MW (48wts)
wind farm being
developed in the
shallow waters of
lisselmeer, the
biggest lake in the —— e ) S B

1

""»"L‘.","."“".,..;k Ay el b .' | I
[Fosstiy et f ,',v (| L i‘,.'."?‘w — ,"" “i’b MF{“_".~I\'-.‘\ s
Netherlands. ) L NI e O S, e e e o e B e )

The project forms HH ST
the offshore part of ' '
the country's biggest
wind farm,
Noordoostpolder,
situated along the
dikes of the
lisselmeer.
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A Large Majority of Wind Power Project Neighbors Have Positive Attitudes Toward Their Local Turbines,
Berkeley Lab Study Finds, January 2018

What is your attitude toward the local wind project now?
3 to 5 miles (n = 258) mean attitude = 0.52

6% 4% 43% | 26% 21%

1 to 3 miles (n =311) mean attitude = 0.74
7% 26% | 39% 25%
1/2 to 1 mile (n = 496) mean attitude = 0.65

6% | 6% 30% 32% 26%
<1/2 mile (n = 609) mean attitude = 0.43
12% 13% 23% 25% 27%

Very Negative Negative | Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

https://emp.lbl.gov/news/large-majority-wind-power-project-neighbors

BERKELEY LAB




NOPBHTIA: Fosen Vind, 6 AIOAIKA MAPKA ﬁf

Europe’s and Vestas largest onshore wind project | 1000.8 MW | 278 turbines | 6 sites

>‘,

Roan
108 MW Harbaksfjellet » wind farm 255.6 MW
wind farm

100.8 MW Kvenndalsfjellet

wind farm
Afjord

Storheia
wind farm

Hitra

Hitra II ‘/\
wind farm '

93.6 MW

Trondheim

Snjiifjord p A Substation
- v Geitfjellet — 420 kV power line
/"/

wind farm 154.8 MW 132 kV power line

/
'
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Harbaksfjellet wind farm

F

L

Skjerafjorden

Trondheim

Sunnskjerin

-=-- Site boundary
® Wind turbine
A Substation
— Road
132 kV power line

Stokkeya

Hovika




Kvenndalen




The Gries wind farm, close to the Nufenen Pass in Switzerland, at 2.500m altitude, is the highest wind farm in
Europe. First wtin 2011, 3 more in 2016 to form the first complete wind farm in Canton Wallis.

</
| SwissWinds \

Technical Data

Year of Construction 2011 - 2016

Nominal Power 4 x 2'300 kW
Hub Height 85 m
Diameter 71-92m
Elevation 2'400 mASL
Cut-in wind speed 2.5 m/s
Nominal power at 12 - 15 m/s

Cut-out wind speed 34 m/s

f https://en.swisswinds.com/projects/gries/ &



https://en.swisswinds.com/projects/gries/

Toexia, D=82 m




CANADA'S %

NATIONAL
OBSERVER

ABOUT  NEWS  OPINION  ANALYSIS  FEATURES  SPECIALREPORTS  MULTIMEDIA  DONATE  ETHICS

Clean power, right in the heart
of fracking country

By | May 27th 2019




EMIAPAZH ©OOPYBOY: MmopoULE VoL TOV LETPIIOOUUE, UITOPOUUE VOl
Tov tpoPBAEPouE

MnXowvIkog, amo To
KLBWTLO TOXUTATWV

AgpoSuvauLKOC, oo ta TepuyLa




ENIAPAZH ©OPYBOY

How Loud Is A Wind Turbine? By
LEYAAUTEPEC

105 dB(A)

glvolt HXYXEX
MNXOQVEG

Wird turbunes, In residentiol areas,
are oace o closer than 300
meter

lownmower va 300 m’
4 - ’
o ” > ELVOL OE
90 dB(A)
.\ blender I 6
\ 80 dB(A) ETUITEOA TWV
\ vacuum cleaner ~ 100 dBlA)
50 dB(A =
n m:ld;’(ze \1 - 40_45 d B(A)
. ' 40 dBiA) [ :
refrigerator = Ol. ouvxpovec
'7’70'[,_, B - 50 dB(A) ,
e : OVELOYEVVATPLEG

rnth nearest house

dIStONCE smm—

e \\\\\

0 meters 100 meters 200 meters 300 meters 400 meters
{at the source)

SOURCE: GE Global Research and the NIH



Pubnico Point, Nova Scotia, Canada, 17*1.8 MW turbines

MOE=0ntario Ministry of Environment, criteria for wind turbines

Table 1. MOE Criteria for Wind Turbines.

sy EAREETIES
Wind 1"1_11']{111{- N oise Criteria, 40 10 43 A5 19 51 53
NPC-232 (dBA)




40 cm
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EMNIAPAZH OOPYBOY Serrated trailing edge (STE) for reducing sound levels




EMIAPAZH ©OOPYBOY

There is no noise problem
and there are no dangers to
human health from onshore

machines following the
IEC 61400 STANDARD
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Enidpaon oto olkoocuotnua

7)LAUFER

WIND

Eagle intruders

Area distributed
Doppler radars #1...n

Encrypted
Managed-UDP

Wide Area
Network

Doppler radars v Doppler radars
#1...n #1...n

Eagle Take Minimization System functional
block diagram.

Example: A 175 MW wind farm requires 4 Radars, 4
Cameras, and 1 Central Controller. Cost = $ 850,000,
including hardware, software license, installation
support (not including physical installation), regulatory
support, commissioning, and training.




Egypt: A 580-MW wind farm in Gabal El Ziet, Red Sea
Governorate

The wind park (8.2018) consists of 100 Siemens Gamesa wts
G80-2.0 MW. H =110 m. Another 190 wts are planed.




Migration through Zeit Bay

Radar Assisted Turbine Shutdown on
Demand

Gabal El Ziet

Central Wirican Repub

B Counting spots ot
major bottlenecks

@ Main Flyways
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Gabal El Ziet
AlyuTttog,
xpion RADAR
KOlL TTOLP AT PNTWV

" 70 WIND FARM
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Wind Turbines

ud no 1/1s" N

Are Not Killing Fields for Birds
Median/Avg. Estimated
Cats 2,400,000,000
Collision - Building Glass 599,000,000
Collision = Vehicles 214,500,000
Poison 72,000,000
Collisions - Electrical Lines § 25,500,000

Electrocutions | 5,600,000

Collisions - Land-based

e
wind Turbines | 434012

OO®O o e statista %a

Enidpaon oto olkoocuotnua




Table 1

WWEF [5] Thrace
WWEF [5] Thrace
WWEF [6] Thrace
WWEF [7] Thrace
WWEF [8] Thrace

Xirouchakis S. &

Sidiropoulos L. [9] Crete

Period

3/2004-3/2005
3/2005-12/2005

6/2008-7/2009

8/2009-8/2010

2011-2018

2007-2017

WTGs
examined

76
120

127

88

N/A

107

Wind " (Siisimon

EUROPE 201955L5"

Collisions incidents*

1
(Athene noctua)

no incidents

5
(4 Gyps fulvus+1

- Hieraateus pennatus)

9
(1 Aegypius monachus,
3 Buteo buteo, 2

- Circaetus gallicus etc.)

3
(2 Gyps fulvus, 1
Aegypius monachus)
21
(20 Gyps fulvus, 1
Aquila Chrysaetos)

*Important note: only collisions of birds of prey are mentioned due to: a) the rest of the
collisions are few and in most cases concern common species and b) the studies consider that
the investigation of wind turbines impact should focus on birds of prey.

The impact of wind energy development on avian fauna

(case study Greece)
Andreas Vlamakis'?, Konstantinos Loukidis®
1: ENTEKA S.A., 2: Hellenic Wind Energy Association

©

The multi-annual monitoring of operating wind farms in Greece reveal
that wind energy and wildlife can co-exist without deteriorating the
conservation status of bird species. At the same time, other human
induced causes of bird mortality have resulted in considerable decline of
the population of birds of prey in many areas of the country.

A. Wind Energy Development in SPAs & IBAs in Greece

Figure 1: SPAs, IBAs and wind energy development in Greece

B. For the wind farms under consideration (located inside SPAs & IBAs),
only in locations of Thrace (north-eastern Greece) and Crete have
monitored the impact of operating wind farms on birds (Table 1).
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%HHWT CRES

0Odnyo6g KaAng lNpakTiIKNG

VIO TOV METPIAOMO TWV ETTITITWOEWY TWV QIOAIKWY TTAPKWY OTN BIOTTOIKIAOTNTA
HE XPron oUyXpPovwyV TEXVOAOYIWV




V[ W AIOAIKH ENEPTEIA & BIOMOIKIAOTHTA

%_H""“:v CRES

Evkatdotaon radar kat peyddwvwy yLa thv anoduyn
OUYKPOUCEWV TWV TMIOUALWV LE TNV OLVEUOYEVVTPLA




MTtwoelg mayou

Most of the ice
drops near the
turbine base




WARN; NG!
DO NOT PASS THS PoiT For
YOUR SAFETY

ICE AND OTHER HEAVY OBJECTS
CAN BE THROWN LONG DISTANCES
FROM WIND TURBINE TOWERS AT
HIGH VELOCITY AND CAN KILL!

Mtwoelg mayou




http://virtual.vtt.fi/virtual/wiceatla/

v WiceAslas

WiceAtlas map

Dratet ~ ." Ry
" "

@ Topography
® Basemap

Layers:
B Low temperature climate

Icing frequency at 150m agl:

>< Insufficient data

Low risk
I (IEA Ice Class 1)

Intermediate risk
(IEA Ice Class 2)

Moderate to severe risk
(IEA Ice Class 3-5)

- - "
i, a2
’

Task 19RP 13.v2rpdf A ' Task19 Availlable__pdf ~ % WMD2017_poster_.pdt A& | wWMD2017.poster_.pdf A " WMD2017_poster__pdf »
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H okld amo tnv avepoysvvnIpLa

Shadow Flicker Length
= Turbine Height
Tan. of Angle "x"

1y3I9H auiquny




H ropeia kot to
LEYEBOC TNC OKLAC
uTtoAoyilovTal
gUKOAQL

H okl amod tnv avepoyevvnIpLa
e
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To 85% Twv eEapTnUATWY
HLAG UNXAVAG UTTOPOUV
va avakukAwBouv i va

gmavaypnotlponoLnbouv.

¥ MtepOyla a/y Hetd Tov 20eTh KOKAO LwHc Touc, Wyoming, the Casper landfill. v AvakukAwon vAwkwv a/y

2TO TTOALAL TTTEPUYLA OUTO
glvatl dUokoAo Kkal yla
OUTO TIPOTLUATOL N TadN
TOUG.

YTApXouVv OUWG ETALPLEC
TIOU PETaTpENOUV 10 GRP
O€ TIEAET IOV
Xpnotpomnotlovvtal og
OLKOOOULKEC KATAOKEVEG
yLOl TEOLTWLOLTOL KOLL
ToiXoug ) KaL ETLTA
KrTou !
Xpelalovtal OpwE Kol
AAAEeC AUOELC yLa TO
HLEANOV.




5 x -30m

v Fighter plane : e b
Nike grind sports fisor ~ LOCATION
\ =%l Oude :

TOTGCETSG-SSaUISNQ/SMAu/W0d dqq MMM//:sd1y

In Rotterdam unwanted blades have been put to a different use. The Dutch city boasts a 1,200sg m children's playground
called Wikado, with a slide tower, tunnels, ramps, and slides all made from five discarded wind turbine blades.



https://www.bbc.com/news/business-51325101

TEAM

Césare Peeren
Jos de Krieger
Karola van Rooyan
Frank Feder

WASTE STREAMS
9 x ~6m rotor blades;
concrete rubble

aggregste

LOCATION
Willemsplein,
Rotterdam,
Netherlands

CLIENT
Rotterdam Municipality
Joulz Energy Company

REwind
Willemsplel

el

' iy,
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Picnic table 'F;U Delft

Structural recycling of wind turbine blades Delft University of Technology

The blades may be curved, but they're also huge (80 m.); a 2 m. panel is mostly flat.




Rotor Blade furniture by
design studio Tarantik &
Egger, Germany




PROJECT ABOUT US ~ CLEAN ENERGY RESOURCES GRANTS « SIGN UP DONATE

OUR 100% CLEAN ENERGY VISION

¢

Explore our interactive map to see what 100% renewable energy
could look like where you live in the year 2050.

Indonesia Papua New v - e Indonesia Papua New
Guinea . s . ) Guinea

Madagascar

http://thesolutionsproject.org/why-clean-energy/



http://web.stanford.edu/group/efmh/jacobson/Articles/I/WWS-50-USState-plans.html

100% GREECE

A vision for the transition to 100% wind,

Residential rooftop solar
8.2%

Solar plants

9.6% PROJECTED
ENERGY MIX

Concentrating solar
plants
4.4%

Onshore wind

47, 1% armno 37.5%
'[I’]V foO)\LKr] Offshore wind
EVEPYELA e

40-Year Jobs Created

Number of jobs where a person is
employed for 40 consecutive years

water & solar energy

Commercial &
government rooftop solar
18.3%

Wave devices
0.9%

Geothermal
2.6%

Hydroelectric
8.7%

Tidal Turbines
0.2%

Construction jobs: 29,05]

Operation jobs: 27,755

www.thesolutionsproject.org

Data from Stanford University
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Avaykaia & anapa

Engage society in an open and honest dialogue




LIFE-IP AdaptinGR

y
1.Ave pyla 2. TuamnaoxoAel toug i ahhay

Xpiotiva Kapdpmreha,

2. KAipotikny aAAoyr) | EMaves S

MigvBuvmiig Epeuviov

& punavon —

QEAw va OKeQTEITE UakpoTTpoBeaua, dnAadn yia ta

LIFE-IP AdaptinGR

Epsuva yia trv kMpsamii eayi emépeva 20 xpovia mepitrou. Noio Bewpeite o eivar

18.9.2019
TO UEYAAUTEPO TTPOLBANUA TTOU Ba EXEl va

BaoiAng KokidrmouvAog, AteuBuvtiig Epeuvav

Xpiotiva Kapdunela, AtevBivovoa Zvppouvlog |
qed

Market Research|

avriueTwrrioer n EAAdda; Kai mmoia GAAa
mpoBAnuara Gewpeite 011 Ba QVTILETWITIOEI N
EAAGSa;

AYOOPMHTEZ AINMANTHZEIZ)

H avepyia givol to onuavtikotepo npopAnpa otnv EAAada. Xtn dsvtepn
B€on akoAouBoUuv n KALLATIKA aAdayn Kal n pumavon.
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GWEC 60.4 GW installed globally in 2019

Market Status 2019

Historic development of new installations (onshore and offshore)

CAGR __—"

Onshore — _____ CAGR / +9%
Offshore / 3% T
CAGR 63.8

+22% 34
54.9
2.2
45.0 I

335 4(}6 1.2
269
20.3
0.3
”5 H?
65
3 H H H ! ! '

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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av=e 651 GW ,Market status 2019

Historic development of total installations (onshore and oftshore)

. DHShom /

® Offshore CAGR

+12%
/ 591
CAGR

+17%

540 23
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