


Who We Are

About our energy group

o } ),w Founded 1997 to give a service in
M il na wind industry and growing with new

5 renewables year by year.
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RUZGAR TURBINi NEDIR VE NASIL CALISIR ?

Rlzgar tlrbini, rizgardaki kinetik enerjiyi

kanatlar ve rotor yardimiyla 6nce mekanik
enerjiye daha sonra da elektrik enerjisine

donustlren sistemdir.

Rlzgar Turbini bilesenleri

-Kanat
-Nacelle
-Kule
-Temel

Blades

Tower

Ground level




RUZGAR TURBINi KURULUM ASAMASI ?




EOW (Garanti Sonu inceleme tanimi)

Parca
tedarikgi
firmalar

Uretici
firma




RUZGAR TURBINIi BILESENLERININ MALIYET ORANLARI

Gearbox
Tower
Blades

Tower 26.3%

Range in height from 40 maetres up to mors
than 100 m. Usually manufactured n sec-

tlens fram relled steel; a lattlce structure or
concrete are cheaper options.

Rotor blades 2029

Varying In length up to mare than 60 me-
trez, blades are manufactured in specially
designed moulds from composite materi-
als, ususally a8 combination of glabe fi
and epoxy resin. Options include polyester
instead of epoxy and the addition of carbon
fibre to add strength and stiffness.

Rotor hub 1375

Made from cast iron, the hub holds the
blades (n pasition as they turn.

Rotor bearings 1.22%

Some of the many different bearings in a
turbine, these have to withstand the varying
ferces and loads generated by the wind.

Main shaft 1.91%

Transfers the rotational force of the rotor to
the gearbox.

Main frame 2.80%

Made from Steal, must be strohg enough to
support the antire turbine drive train, but not

ton haavy,
Cables 0.965%

Link individual turbines in a wind farm to an
alectricity sub-staticn.

: %12,91

%26,3
%22,2

Kaynak:
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=

|isEE

NREL

Gearbox 1291%:

Gears increasae the low rotational speoed of
tha rotor shafl in sevaral stages (o tha high
speed neaded to drive the generator

Generator 3.44%5

Caonverts mechanical enargy inte electrical
energy. Both synchronous and asynehronous
Esnarators are used.

Yaw system 1.25%

Mechanism that rotates the nacelle to face
the changing wind direction.

Pitch system 2.66%

Adjusts the anghe of the blades to make best
use of the prevailing wind.

Power converter 5.01%
Caonverts direct current from the genarator
inte alternating currant to be exported Lo the
grid network.

Transformer 3.59%

Conwerts the electricity from the turbinea to
highar voltage reguired by the grid.

Brake system 1.32%

Disc brakes bring the turbine to a halt when
required,

Nacelle housing 1.35%
Lightweight glass Hre box covers the tur
bBine's drive train.

Screws 1.04%

Heald the main components in place, must be
designed Tor extreme |oads.



RUZGAR TURBINIi BILESENLERININ MALIYET ORANLARI

Nacese cover 24% |
Heat exchanger 1,.3%

e — A T

Control panei 3. 7%

Brake 0.6% Blades 23.3%
i
Generator 3. 49 Rotor hub 3.0%
- o
Main frame 2.8% R & :
Tower 15 4% Pitch system 2.9%

Main shaft 2.2%

Y'aw system 95.5%
[Power converter 73% | [ Transformer 3.6%

Gearbox :%16,2
Tower : %18,9
Blades : %23,3



RUZGAR TURBINIi BILESENLERINiIN MALIYET ORANLARI

A typical wind turbine drivetrain

|Haln snan[ \ Gearbox \ |Bnlm \ High Speed | | RTD Device

oujling Lacation
| Main Bearing

| Gearbox Suspension | | Main Frame / Badplate I

Gearbox 012,91 %
Generator : 3,44 %
Hub-Rotor Blades : 23,57 %
Main Shaft —Bearing :3,13%

Transformer : 3,59



EOW inceleme kapsami

Macella

e Tirbin bilesenlerinde gorsel inceleme. Blades
e Dislikutusu endoscopy incelemesi /

syon analizi

e Tahrik sistemi (Dislikutusu-Rotor rulmanlari-Jenerator) )Kb
e Kanatinceleme islemleri \z

e Disli ve gres yagi analizleri Tower
* Elektriksel baglantilarin termal kamera ile incelenmesi
e Jenerator-Dislikutusu hizalama islemleri

e Jenerator testleri

e Trafo izolasyon direnc testi

e Temellerin gorsel muayenesi ve bulgulara istinaden teknik ifhcelenfeound level

yapilmasi




EOW inpection methods

* Borescope analizleri( Dislikutusu ve Ana rulman)
e Titresim analizi (Ana Rulman-Dislikutusu- Generator)
e Yag analizi (Dislikutusu)

e Dislikutusu- Jenerator hizalama yontemleri

 Termal kamera inceleme yontemi



Dislikutusu Endoscopy incelemeleri

(1) High speed stage bearing

(3) Planetary stage bearing

{2) Intermediate speed
slage bearing

—— (4} Gear teeth




Dislikutusu Borescope incelemeleri

»v" Dislikutusu incelemeleri
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VIBRASYON ANALIZLERI

v" Ana yatak jeenratér rulmanlari ve
dislikutusundaki anormalliklerin
tespiti

v" Cok kanalli ve ayni anda titresim
degerlerinin alinmasi

TP Hz -- munm/San

=y N B

Clearancce problem at
bearing housing

H -RUZGARTURBUNU

RUZGARTUR -JIY  Jenar atr lcten Yatay
T T

PiC:3 Rotation speed under normal
rotor RPM!!indicates loose contact
between housing and bearing
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Yaga Analizi
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Kanat incelemeleri

Onverview Ficture : Detailed Ficture (size must be visible)
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e Yiksek cozunurluklu kamera
e Kanatici robot ile kanat icerisinin incelenmesi

e UT testile kule kaynak baglantilarinin

incelenmesi

e Drone ile kanat incelemeleri
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Kule ve Kule Baglanti elemanlarinin incelenmesi

e Baglanti elemanlarinin kontroll ve bulgulara goére teknik
incelenmesi
* Kule kaynak birlesimlerinin kontroll ve bulgulara gore teknik

incelemesi
e Kule icerisi topraklama baglantilarinin kontroli
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TERMAL KAMERA iNCELEME iSLEMLERI

DN NN

Kablo baglantilar

Kesici ve trafo baglantilari
Jenerator elektrik baglantilari
Pano ici elektrik baglantilan

WIND SERVICES



Trafo izolasyon direng testleri
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Hizalama teknikleri

Jenerator-Dislikutusu eksenel
kontrolleri
Kaplin ayarlarinin yapilmasi




TEMEL KORUMA SISTEMLERi VE ANALIZLERI

e Souplethane kaplama

e (Catlaklarin olusumunun
onlenmesi

 Dis ortamdan izole edilmesi

e Temel numunelerinin teknik
analizleri

e Temel ve Kule baglanti
civatalarinin tork kontrolleri

(&

KEMICA COATINGS
Reimventing coatings

Il



*ROMANYA [ ROMANIA
Galatl, Str. Portulul, Nr.43

bl. Catusa ap. 50 Romanla

T: +40 743 825 288

E-mall: gtseu@genba.com.ir

G ROUP

GENBA

all renewable

WIND SERVICES

Thank You

*PAKISTAN / PAKISTAN *FAS [/ MOROCCO
07, Chahudary 5t 371, Cllifton Hay Al Qods Lotissement Issam
Colony, Lahore, Paklistan Sofla Rue Ouad Assbat Nr.02
T:+92 321 456 60 42 Laayoune, Morocco
E-mall: gts-pakistan@genba.com.tr | T: +212 662-421699
E-mail: gts-morocco@genba.com.tr

info@genba.com.tr » www.genbha.com.tr

*TURKIYE / TURKEY
Gazlosmanpaga 058 Mah.
Haddecller OSB 2 Sk. No:13/2
Altieylnl / BALIKESIR

T: +90 266 221 48 85

Gsm: +90 545 349 82 13
E-mall: Info@genba.com.tr
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