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RUZGAR ENERJISI TEKNOLOJISININ GECMISI VE
GELECEGI

Levent ishak
Vestas Turkiye Kidemli Servis Muduru



Bir zamanlar....

lIk bilinen Riizgar tiirbinleri
1100’lu yillarda tarihteki
yerini aldi.

Su tasimak ve bugday
ogutme amacli olarak
kullanihyordu

Wind. It means the world to us.™



windmill of 1888, used for generating electricity.
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https://en.wikipedia.org/wiki/Charles_F._Brush

The world's first megawatt-sized wind turbine near Grandpa's Knob
Summit,,

Wind. It means the world to us."


https://en.wikipedia.org/wiki/Castleton,_Vermont

30 yil once 8000 kW igin...
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Bugun artik tek bir tirbin 8000 kW elektrik Gretebilmekte
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GUNUMUZDEKIi TURBINLER

4

KANAT

HUB

NACELLE

KULE
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ESKI
NACA KANAT PROFILI
TEK KANAT ACI MEKANIZMASI

MODERN
YENI KANAT DIZAYNLARI
MUSTAKIL KANAT ACI MEKANIZMALARI
KARBON FIBER
KANATCIKLAR VE YONLENDIRICILER

e GELECEK
ELASTIK KANAT MALZEMELERI
URETIM OTOMASYONU
GELiSMiS KOMPOZIT MALZEMELER
\_ GELiSMi$ YUK KONTROL MEKANIZMALARI -

Wind. It means the world to us."



NACELLE




ESKi
2.5 MW TAN AZ
3 KADEMELI DISLi KUTUSU
YARI GUC DONUSTURUCU

MODERN
2.5 MW USTU
COK KADEMELI, YUK DAGITICILI DISLI KUTUSU
DOGRUDAN TAHRIK
MANYETIK ALTERNATORLER
TAM GUC DONUSUMU
KOMPAKT DIZAYN

GELECEK
6 MW UZERI
DEGISKEN ORANLI DiSLi KUTULARI

_ SUPERILETKEN ALTERNATORLER -

Wind. It means the world to us."






Kablolu Kule Ug Bacakli Kule Betonarme Yapil Kafes Kule ' Silindirik Kule
Kule
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ESKI
SILINDIRIK CELIK KULELER, 110M
TASIYICI SISTEM
BETONARME

MODERN
KONIK, 140M
HIBRID
KAFES, LDST

GELECEK
UZAY KAFES
KOMPOZIT MALZEME

/

Wind. It means the world to us.™



The LDST ( Large Diameter Steel Tower ) Concept

Due to a large diameter LDST can go to higher hub heights while reducing the usage of
steel. Slicing each LDST section into 3 segments (re-assembled at site) is needed for
transport issues

Large diameter

Hub height:

By increasing the diameter
using LDST the tower gets
stiffer / stronger and can go to
higher hub heights:

LDST tower

Standard middle
and upper
sections
LDST sections
(x 2)

[ ot
|

¢

Cost:

By increasing the diameter
the steel plate thickness can
be reduced and still withstand
the same loads. This
decreases the amount of
steel used and hence BoM
compared to a standard steel
tower

Production

LDST sections:

Each LDST section is
composed of regular shells
(i.e. tubes) with a larger
diameter:

LDST section

--> X 2

Standard middle and upper
sections:

The standard middle and
upper sections are similarly
composed of smaller shells.
However, these regular
sections also benefit from a
larger diameter and reduced
steel plate thickness

Confidential

Transportation

Slicing:

Due to transport the LDST
sections are sliced into three
segments after production.
Before slicing the sections
vertical flanges are welded on
and used to re-assemble on
site:

LDST section

X2

Truck:

The standard middle and
upper sections are
transported similar to a
standard steel tower.

The LDST segments can be
transported on relatively
cheap flatbed trucks

36

At site

Re-assembly:

The segments of each of the
LDST sections are bolted
(bolzen) together with
longitudinal flanges:

LDST section

X 2

Internals, platform, cables,
Once the LDST sections have
been re-assembled , their
internals are mounted. Due to
the slicing of the LDST
sections it is not possible to
mount their internals ex
works. The standard middle
and upper sections have their
internals installed ex works
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Change in LCOE Relatvive to Today (%)

NEEL (National Renewable Energy Labaratory ) projection: the LCOE
of U.5. wind power will decline by 25% from 2012 to 2030

100% - --
90% —--------- --
B80% f-----mmmmmmmemeeeeeeeeaas --
70% - -] -Shadedarearepresentsthefullrangeof | ____ .~ .

expectations in the literature
-Each individual line details the expected cost 20th to 80th
60% +-- N TELIEEELLELEL P S LRI L L L L
of energy pathway for a given study Percentile Range
5'&% T T T T
2010 2015 2020 2025 2030

Wind. It means the world to us.™


https://en.wikipedia.org/wiki/National_Renewable_Energy_Laboratory
https://en.wikipedia.org/wiki/Wind_power_in_the_United_States

ENERJI BIRIM MALIYETI - Haziran 2015 ( USD/MWHh)

Plant Type (USD/MWh) Max Median Min
Ocean&& 250 240 230
Solar PV 250 110 60
Solar CSP 220 100
_l\rllejlrtglrr'ilE Gas Combustion 200 140
Wind, offshore 200 100
Fuel Cell 160 100
Coal, pulverized, scrubbed 150 60
Nuclear 130 90
Enhanced Geothermal 130 80
Distributed Generation 130 70 10
Biopower 110 90
Geothermal Hydrothermal&& | 100 50
Hydropower&& 100 70 30
Natural Gas Combined Cycle |80 50
Wind, onshore 80 40
Blind Geothermal&& 100
Small Hydropower&& 140
Coal, pulverized, 40

unscrubbed™
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FLOATING TURBINE

Wind. It means the world to us.™




Built on the Vestas 3 MW platform, with 7 GW of installations
in 27 countries.
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vestas-v1363.45-mw.mp4
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