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Hakkimizda

Ulusoy Elektrik A.S. Orta gerilim elektrik dagitim sebekeleri ve endustriyel tesisler icin cok cesitli elektrik ekipmaninin entegre Uretim platformu olarak
Turkiye'nin dinamik guictinG kiresel arenaya tasiyan ve sektor lideri olarak kendi alanina isik tutan Ulusoy Elektrik A.S., 1985 yilinda Sait Ulusoy tarafindan bir
muhendislik sirketi olarak kuruldu. Orta gerilim elektrik dagitim sebekeleri ve endUstriyel tesisler icin sunmus oldugu ideal cozumler ile Turk elektromekanik
endustrisinin dnde gelen oyuncularindan biri haline geldi. Bugtin gelinen noktada ulusal ve uluslararasi platformda gdstermis oldugu basari, genis ve kaliteli
Urtn gamu, yatirimlari ve nitelikli hizmet anlayisi ile pek cok basarili projeye imzasini atmis bulunuyor.

Ankara ASO 1. Organize Sanayi Bslgesi, Temelli Anadolu Organize Sanayi Bélgesi ve Endonezya Cikarang Organize Sanayi Bélgesinde, toplamda 83.000 m?
alan Uzerinde 56.000 m?lik kapali alana sahip 3 Uretim tesisinde faaliyetlerine devam ediyor.

700°Un Gzerinde nitelikli calisani ve 100°Un Uzerinde konularinda uzman muahendis kadrosu ile Grtn tasarimi, gelistirilmesi ve AR-GE faaliyetlerinin tamamini
kendi bunyesinde gerceklestiriyor.

Ulusoy Elektrik, 4 kitada 70'ten fazla Ulkeye ihracat potansiyeli ile Turkiye'nin, dinya ¢capinda orta gerilim elektrik dagitim ekipmanlari Gretim lansmanini
basariyla gerceklestiriyor.

Gerceklestirdigi buytk projeler, Uretim kapasitesi ve endUstriyel basarisi ile istanbul Sanayi Odasi tarafindan her yil yayinlanan “ISO 500 Biytk Sanayi
Kurulusu” arastirmasi 2017 listesinde Ulusoy Elektrik A.S. Turkiye'nin ilk 500 Biytk Sanayi Kurulusu arasinda 364. sirada yerini ald.

Ulusoy Elektrik 2014 yili Kasim ay! itibariyle Borsa Istanbul Yildiz Pazar'da islem géren halka acik bir sirkettir.

Ulusoy Elektrik A.S. toplam hisselerinin %82,275ine tekabul eden kismi 15 Nisan 2019 tarihi itibariyle Eaton Industries XX Unlimited Company’ye (“Eaton
Industries”) devredildi. Dinya genelinde 99.000 calisani olan, 175 Ulkede musterileri bulunan, 2018 yili satislart 21,6 milyar Dolari bulan kuresel glic yonetimi
firmasi Eaton, Ulusoy Elektrik hisselerinin kontroltint Ulusoy ailesinden devraldi.




About Us

Ulusoy Elektrik A.S. was founded as an engineering company in 1985 by Sait Ulusoy. As an integrated manufacturing platform for a wide variety of
medium voltage electrical equipments for MV electrical distribution networks and industrial plants, it has proven Turkey’s dynamic power as a leader
in industry and has been at the forefront of its own sector. Ulusoy Elektrik has become one of the leading players in the electromechanical industry.
Ulusoy Elektrik has undertaken many successful projects by its proven achievements in the national and international markets, a wide range of high quality
products, its sectorial innovations and service quality.

Ulusoy Elektrik conducts its activities in an area of more than 83.000 m? (56.000 m? of which are indoors) at the Ankara ASO First Organised Industrial
Zone, Temelli Anatolia Organised Industrial Zone and Indonesia Cikarang Organised Industrial Zone.

With a staff of over 700 qualified employees and over 100 specialist engineers, its carries out all of its product design, development, and R & D activities
on-site.

As a result of major projects, its production capacity and industrial success, Ulusoy Elektrik ranked #364 among “Turkey’s Top 500 Industrial Enterprises”
survey for the year 2017, published every year by Istanbul Chamber of Industry.

By exporting to more than 70 countries, Ulusoy Elektrik has successfully carried out a worldwide production launch of its medium voltage electricity
distribution equipments.

Ulusoy Elektrik is a publicly traded company listed on Istanbul Stock Exchange Stars Market as of November, 2014.
Eaton has completed the acquisition of %82,275 of the Ulusoy Elektrik A.S. shares as of April 15, 2019. Eaton, a global power management company with

2018 sales of $21.6 billion, 99,000 employees worldwide, and customers in more than 175 countries, acquired a controlling interest in Ulusoy Elektrik from
the Ulusoy family.
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DOKME RECINELI KURU TiP TRANSFORMATOR
CAST RESIN DRY TYPE TRANSFORMER

Ulusoy Elektrik, farkl uygulamalar icin yUksek kaliteli,
performansh  Dokme Recineli Kuru Tip Dagditim
Transformatorlerini pazara sunuyor. Ozel ve uluslararasi
standartlara uygunlugu sayesinde transformatorler,
ylUksek rakimda ve deniz ortamlarinda o6zellikle
agir sartlarda kullanilabilir.  Yanici sivi olmamasi,
kendinden sénebilen malzemeden olusmasi, zehirli gaz
misyonlarindan muaf olmasi, dustuk glrdltl seviyesi
ve dustk elektromanyetik emisyon ile genel cevre
glvenligini saglar.

Dokme Recineli Kuru Tip Dagitim Transformatorleri,
nem gecirmezdir, nem veya siddetli kirlilik ortaminda
calismaya uygundur. Bu transformatorler, -40°C'ye
kadar dustk sicakliklarda oldugu kadar %95ten fazla
nemli ortamlarda calisacak ideal transformatorlerdir.

STANDARTLAR

Ulusoy Elektrik Dokme Recineli Kuru Tip Transformatorler
asagidaki ulusal ve uluslararasi standartlara gore Uretilir:

* TSEN

* [EC

* [EEE

* CENELECEN

Ulusoy Elektrik offers high quality and performance
Cast Resin Dry Type Transformers for several
applications. Transformers can be used at high
altitude and marine environment under hard
conditions through their accordance with special
and international standards. It provides general
security for environment with its non-flammable,
self-extinguished, toxic gas-free structure and low

noise level.

Cast Resin Dry Type Transformers are humidity proof
and suitable for operating in humid and extremely
polluted environments. They are ideal transformers

to work at -40°C and more than %95 humidity level.

STANDARDS

Ulusoy Elektrik Cast Resin Dry Type Transformers

are manufactured in accordance with the national and

international standards given below:

* IS EN

* IEC

* IEEE

* CENELEC EN




KURU TiP TRANSFORMATOR AVANTAJLARI
ADVANTAGES OF DRY TYPE TRANSFORMER

Saglik ve Gilivenlik

* Yanicl degildir ve kendi kendini séndirme 6zelligi
vardir.

* Neme karsi dayaniklidir.

» Cevre kirliligine sebep olmaz.

«izolasyon malzemeleri halojen ve nitrojen icermeyen
cevre dostu malzemelerdir.

Kullanilabilirlik ve Maliyet

* En az seviyede bakim gerektirir (Yilda 1 kez).

* Siviicermediginden sizdirma riski yoktur.

* Yerinde bakim-onarim hizmeti vardir.

» Tuketici merkezlerine cok yakin kurulum yapilabilir.

« fletim ve kurulum maliyetleri azdir.

* Kendinden sonebildigi icin 6zel emniyet tedbirlerine
ihtiyac duyulmaz.

Omiir ve Dayaniklilk

* Sogutma ile trafonun nominal gict %40 artirilabilir.

* DUsUk kismi bosalma nedeniyle daha uzun servis
omru vardir.

* Yalitim seviyesi yuksek oldugundan kisa devre ve
yildirim darbesine karsi dayanikhidir.

 Kisa sureli asirt yiklenmelerde yagh tip trafolara karsi
daha iyi performans gosterir.

* Kisa devreye kars! yuksek mekanik dayanim

iii’ﬁiﬁ
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Health and Security

* Non-flammable, self-extinguished.

* Humidity resistance.

* No cause for environmental pollution.

* Insulation materials do not include halogen and

nitrogen.

Useability and Cost

* Less need of maintenance. (once a year)

* No risk of leaking.

* Maintenance service on site.

e Installation possibility close to consumption points.
» Less transportation and installation cost.

e Self extinguishing property.

Life and Durability

* Transformer’s nominal power can be increased up
to %40 with ventilation.

* Long maintenance life because of low partial
discharge.

* Resistance to high impulse voltage and shortcircuit
withstand with its high insulation level.

e High performance under short time overload
according to oil immersed type distribution
transformers.

*High mechanical resistance against short circuit.




KURU TiP TRANSFORMATOR KULLANIM ALANLARI

USE OF DRY TYPE TRANSFORMER

Kuru Tip Transformatorlerin kullanim alanlari genistir.
Dagitim sistemlerinde, ko-jenerasyon sistemlerinde,
dogrultucu ve cekis uygulamalarinda kullanilabilmektedir.

+ Dahili ve Harici Transformator Merkezleri
» Endustri ve Petrol Rafineleri
* Metrolar

* Petrol platformlari

* Enerji Gretim tesisleri

* Okullar

* Hastaneler

* Havaalanlari

» Alisveris Merkezleri

* RUzgar Santralleri

» Glnes Santralleri

URUN CESITLERI

Pazarin ihtiyaci olan standart ve 6zel transformator
Uretimleri yapiimaktadir.

Dry Type Transformers have wide range of usage. They
can be used at distribution networks, co-generation
systems, rectifier and traction applications.

* Indoor and outdoor transformer centers
e Industrial and Oil Refineries

* Oil Platforms

* Power Plants

* Schools

* Hospitals

* Airports

* Shopping Malls

* Wind Mill Turbines

e Solar Power Plants

PRODUCT TYPES

Standard and special transformers are manufactured
according to the requirements of the market.
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TRANSFORMATOR URETIMI
TRANSFORMER PRODUCTION

Anma Frekansi / Rated Frequency Hz
Anma Gucleri / Rated Power kVA
Anma Gerilimleri / Rated Voltage

0G Sargisi / MV Winding kV
AG Sargisi / LV Winding \Y,
Cevre Sinifi / Enviromental Class

iklim Sinifi / Climate Class

Yangin Sinifi / Fire Class

istek Gzerine belirlenir
Specifed according to requirement

5000kVA’ya kadar
up to 5000kVA

36kV’a kadar
up to 36kV

istek Gzerine belirlenir
Specifed according to requirement

EOETE2E3

C1C2C3

FO F1




iklimsel Sinif

C1: Kuru tip transformatorler -50°C altinda
enerjilendirilemez. Sadece -25°C’ye kadar
ortamlarda tasinabilir ve stoklanabilir.

C2: Kuru tip transformatérler -25°C'ye kadar
ortamlarda enerjilendirilebilir, tasinabilir ve stoklanabilir.
C3: Kuru tip transformatorler -25°C’ye kadar ortamlarda

enerjilendirilebilir, -40°C’ye tasinabilir ve stoklanabilir.

Cevre Sinifi

EO: Transformator Gzerinde yodunlasma olmayan,
g6z ardi edilebilir kirlilik, temiz ve kuru bir odada
kurulum

E1: DusUk yogunlasma ve az kirlilik

E2: Transformator strekli yogunlasmaya, yuksek
kirlilige ya da her ikisine de maruz kalir.
E3:Transformatdr sdrekli yogunlasmaya, ylksek

kirlilige maruz kalr.

Atese Dayaniklilik Sinif

FO: Yangin cikma ihtimali beklenen dtzeyde degildir
ve yaniciliga karsi dnlem alinmaz.

F1: Transformator yangin ¢ikma ihtimaline maruz
kalir ve yanicihgin dustralmesi zorunludur.
Transformatodr Gstundeki bir yangin belirlenmis

zaman dilimi icinde sénmelidir.

Climate Class

CI: Dry type transformers can not be energized under
-50°C. They can be stored and transported in weather
conditions up to -25°C.

C2: Dry type transformers can be energized, stored
and transported under in weather conditions up to

- 25°C.

C3: Dry type transformers can be energized at a
temperature of -25°C. They can be transported and

stored at a temp. of -40°C.

Environmental Class

EO: No concentration on the transformer, ignorable
pollution, installation in clean and dry place.

ET: Low concentration and less pollution

E2: Transformer is exposed to continuous
concentration or high pollution or both at the same
time.

E3: Transformer is subject to continuous condensation

and high pollution.

Fire Resistance Class

FO: No fire probability and no precautions for fire.
F1: Transformer is exposed to fire probability and
reducing the flammability is mandatory. Fire on the
transformer has to be extinguished in a specific

period.
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1. YG Sargisi / HV Winding

2. AG Sargisi / LV Winding

3. Kademe Degistirme Klemensi/ Tap Changer Terminal
4. Kaldirma Kulaklari / Lifting Lugs

5. Nuve / Core

6. Ucgen Baglanti iletkeni / Delta Connection Rods

7. AG Terminali / LV Terminal

8.YG Terminali / HV Terminal

9. isaret Plakasi / Sign Plate

10. Topraklama Terminali / Earthing Link

11. Ust Boyunduruk Demiri / Top Yoke Clamp

12. Alt Boyunduruk Demiri / Bottom Yoke Clamp
13. Tekerlek / Wheels

14. Sikistirma Takozlar / Wedges

15. Tastyicl / Base

16. Anti Titresim Pedi / Anti-vibration Pad

17. Klemens Kutusu / Terminal Box

18. PT100 / PT100

19. Fan/ Fan



AKSESUARLAR

Standart Aksesuarlar

« iki yonde ayarlanabilir tekerlekler

* Kaldirma Halkalari

» Topraklama Baglantisi icin Terminal
* Sicaklik Kontrol Rolesi

* PT100 Termik Sensor ve Rolesi

Opsiyonel Aksesuarlar

* PTC Termistor (PT100 yerine kullanilabilir)

» Sogutma Fanlari (Transformatér gictint gecici streyle
artirabilir)

» Fan Kontrol Rolesi (Sicakligi ayarlanan seviyede
tutmak icin trip verir)

* Yuksek Gerilim Baglantilariicin Soketli Baglanti

» Koruma Hucreleri

* Yuksek Gerilim Parafudurlari

» Anti-Titresim Pedleri

ACCESSORIES

Standard Accessories

* Adjustable wheels in two directions
e Lifting Lugs

e Farthing Link

* Temperature Control Relay

* PT1I00 Thermal Sensor and Relay

Optional Accessories

e PTC Thermometer (can be used instead of PT100)

* Cooling Fans (can increase transformer power
temporarily)

* Fan Control Relay (to keep the temperature at
adjusted level)

» Socket Link for HV Connections

* Enclosures

e HV Search Arrestors

* Anti-Vibration Pads

KURU TiP TRANSFORMATORLERIN AGIR ISLETME

KOSULLARINDA CALISMASI
USE OF DRY TYPE TRANSFORMERS

UNDER HARD OPERATING CONDITIONS

1. Sicaklik Kontrol Sistemi (Standart)

Transformator sargilarint yUksek cevre sicakliginin
veya asiri yuklenmelerin neden oldugu izin verilmeyen
asiri 1sinmalart 6lcmek ve kontrol etmek yapilir. Bunun
icin sicakligin en fazla oldugu alcak gerilim sargilarina
PT 100 veya PTC s algilayicilart yerlestirilir. Bu
sistemde, ayarlanan sicakliklara gére alarm ve acma
sinyalleri alinarak bu algilayicilara bagl bulunun cihaz
yardimi ile alarm verdirilir ve kesici actirilabilir. Ayrica
transformatorde fanli sogutma sistemi varsa fanlarin
da otomatik olarak devreye girmesi ve ¢cikmasi da bu
cihaz tarafindan saglanmaktadir.

2. Sogutma Sistemi (Opsiyonel)

Dokme Recineli Kuru Tip Transformatorlerin nominal
glclnt %40 oraninda arttirmak icin 6zel dizayn ile
tespit edilen sogutma fanlari kullaniimaktadir. Fanlar
alcak gerilim bobinlerine yerlestirilen 1si algilayicilar
yardimi ile otomatik olarak acilip kapanir.

3. Titresim Sonilimleyici Pedler (Opsiyonel)

Bina, alisveris merkezi vb. uygulamalarda
transformatoérde olusacak titresimleri azaltmak ve
bu titresimleri izole etmek icin anti-titresim pedleri
kullaniimaktadir.

1. Temperature Control System (Standard)
Temperature control system is used to measure and
control the over temperature which is not allowed
due to higher ambient temperature and overloading.
The temperature sensors (PT 100 or PTC) are placed
to hottest area in the LV winding. The sensors must
be connected to temperature relay which is given
with transformer. The relay has alarm, trip and fan
on/off contacts. The temperature reachs the set
values for all functions, it is possible to have alarm,
trip and fan on/off signal from relay.

2. Ventilation System (Optional)

Cast Resin Dry Type Transformer’s capacity can be
increased 40% by adding fans which are selected
with special design. The fans are switched on and off
automatically via sensors in the LV winding.

3. Anti-Vibration Pads (Optional)

It [s recommended to use anti-vibration pads
to Insulate the transformer body against noise
transmission in building, Sshopping center etc.
applications.



4. Koruma Hiicreleri (Opsiyonel)

Dokme Recineli Kuru Tip Transformatoérler standart
olarak koruma hucresiz (IPOO) olarak imal edilirler.
Ancak mdasteri istedine gdére transformatorin
koyulacagr yere gore musteri tarafindan belirlenen kati
cisimlere, suya ve toza karsi koruma amacli, dogal hava
sogutmali olarak IEC 60529 standardina gore;

* |P 20 Dahili

« |P 23 Dahili ve Harici

« |P 33 Dahili ve Harici hucreler imal edilmektedir.
Daha Ust koruma sinifindaki hticreler de dzel dizayn
(klimalr) ile yapilabilir.

4. Enclosures (Optional)

Cast Resin Dry Type Transformers are manufactured
IPOO (without enclosure) as standard. The
enclosures against solid materials, water and dust
are manufactured according to customer request as
per [EC 60529. The standard type enclosures are:

* /[P 20 Indoor

e [P 23 Indoor and Outdoor

* /[P 33 Indoor and Outdoor

The enclosures with higher protection degree are
also available as per request.

KURU TiP TRANSFORMATOR URETIM TEKNOLOJISI
DRY TYPE TRANSFORMER PRODUCTION TECHNOLOGY

Primer Sargisi

Yuksek gerilim bobinleri musteri istegine gdre F sinifi
(istege bagh H sinift) cam elyaf kapli olarak bakir
ve aliminyum vyassi, yuvarlak ya da bant iletkenler
kullanilarak imal edilirler. Yuksek Gerilim Sargilari
bosluksuz bir yapi elde etmek icin tamamen vakum
altinda, recine ile dokulur ve 6zel kurutma firinlarinda
catlamayacak sekilde yuksek Uretim standartlarinda
sertlestirilir. Bu nedenle Ulusoy Elektrik Dokme Recineli
Transformatorlerinin cok dustk kismi desarj degeri ile
calisma émurleri cok uzundur.

High Voltage Winding

The High \Voltage windings (HV) are made of
rectangular or round aluminum or copper wire with F
(or optional H Class) insulation material. The selection
of insulation and type of conductor are depended on
the customer request. The HV windings are casted
under vacuum to obtain voidless structure and cured
slowly to have crackless coils. Due to Ulusoy Electric
Cast Resin Dry Type Transformers have very low partial

discharge, they have very long life time.




Sekonder Sargisi

Alcak gerilim sargilarinda teknik avantajlari nedeni ile
bant (folyo) sargi iletkenler kullaniimaktadir. Sargilarda
musteri istedine goére bakir veya aliminyum bantlar
kullaniimaktadir. Bant sargi teknolojisi ile aksiyal kisa
devre kuvvetleri azaltiimakta ve radyal kisa devre
kuvvetlerini  kontrol etmek icin sipirler arasinda
onceden recine emdirilmis F sinifi (istege bagli H sinifi)
izolasyon malzemesi kullanilmaktadir. Bobinler sarim
isleminden sonra sertlestirme islemine tabi tutularak
en zor endustriyel atmosferik kosullara karsi diren¢ ve

dielektik 6zellikler saglanmaktadir.

Cekirdek

NUve saclarr dustk kayipli, cekirdekleri yonlendirilmis soduk

Low Voltage Winding

The foil winding technology is used for Low Voltage
(LV) winding because of its technical advantages. LV
winding is made of aluminum or copper foils according
to customer request. This technique reduces axial forces
under short circuit and F or H (depends on customers
request) class prepreg insulation materials are used in
order to control radial short circuit forces. The coils are
cured after winding to have dielectric strength against

industrial and atmospheres conditions.

haddelenmissaclardan olusur. NUve step-lap kesim metodu ile kesilir
ve dizilir. Bu yontemle transformatérlerin bosta calisma kaybi ve
glraltu seviyesi daha dusuk yapilabilmektedir. NUveler titresime ve

paslanmaya karsi yuksek isiya direncli boya ile boyanir.

Core

The core is made of highest quality, cold rolled, grain oriented silicon
steel. The cores are stacked with step-lap technology and designed
with low magnetic induction to obtain lower no-load losses, noise
level and exciting current. The cores are protected against corrosion

by resin coating and high temperature resistant painting.




Montaj

Dokme Recineli Kuru Tip Transformatérlerde, bobinlerin
sikistiriimasinda alt ve Ustte sikistirma demirleri ile
sikistirma takozlari birlikte kullanilir. Bunlar nlve ve
bobinleri birlikte tutar. Bobinler, kisa devre kuvvetleri ve
vibrasyona karsi cam elyaf takviyeli destekler ile monte
edilirTekerlekler, transformatorin dne ve arkaya, sada ve
sola gitmesine imkan verecek sekilde dizayn edilmislerdir.
Transformatdr montajinda kullanilan batun celik parcalar,
korozyona karsi boya ile boyanmaktadir. Boyama yontemi
transformatorin calisacadi atmosferik sartlara gére 6zel
olarak secilmektedir.

Installation

The frames are used for coil assembly in Cast Resin Dry
Tyvpe Transformers. They hold the core and coils together.
The coils are supported by wedges made of plastic
with reinforced by glass fibre against short circuit and
vibration. The wheels enable the transformer to be moved
either length wise or side wise. All steel parts are coated
with epoxy and painted against corrosion. The painting
method is selected according to ambient condition of

transformer.

Dokiim

Kuru tip transformatorlerin YG bobinlerinin vakum altinda
dokamunde, yuksek kalitede uluslararasi prestije sahip epoksi
recine bilesenleri kullanilir. Dolgu malzemesi olarak ise kuvars
kumu kullaniimaktadir. Bobinlerde kullanilacak epoksi recine ve
izolasyon malzemelerinin termal siniflart F veya H olarak misteri

istekleri dogrultusunda belirlenir.

Casting

High quality epoxy resin components are used for casting of HV
windings under vacuum for dry type transformers. Quartz sand
Is suitable for filling material. The thermal classes of epoxy resin
and insulation material used in windings are identified as F or H
according to customer

requirements.




TEKNIK BILGILER
TECHNICAL SPECIFICATIONS

Ecodesign EU directive No. 548/2014 (Tier 1) Sartnamesine Gore Uretilen Kuru Tip Transformatorleri

Dry Type Transformers Manufactured According to Ecodesign EU directive No. 548/2014 (Tier 1) Terms

Gerilim

Voltage
(kV)

72

Gerilim

Voltage
(kV)

17,5

24

Glg

Power
(kVA)

250

400
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800

1000

1250

1600

2000

2500

3150

Gili¢

Power
(kVA)

250

400

800

1000

1250

1600

2000

2500

3150

No Load
Losses

w)

520

750

100

1300

1550

1800

2200

2600

3100

3800

No Load
Losses

w)
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1300
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2600
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3800

Bosta Kayip = Yiikte Kayip

Load Losses

120
W)

3800

5500

7600

8000

9000

1000

13000

16000

19000

22000

Bosta Kayip  Yiikte Kayip

Load Losses

120
W)

3800

5500

7600

8000

9000

1000

13000

16000

19000

22000

Ses Glicii

Sound Level
(dB)

59

61

63

64

65

67

68

72

73

76

Ses Giici

Sound Level
(dB)

59

63

64

65

67

68

72

73

76

Uzunluk

Length
A
(mm)

1260

1370

1440

1530

1610

1650

1760

1820

1930

2030

Uzunluk

Length
A
(mm)

1460

1440

1520

1590

1740

1770

1800

1860

2020

2100

Genislik

Width
B
(mm)

750

950

950

100

100

100

100

1200

1200

1200

Genislik

Width
B
(mm)

750

950

950

100

100

100

100

1200

1200

1200

Yiikseklik

Height

(mm)

1260

1360

1540

1620

1640

1740

1850

2190

2300

2280

Yiikseklik

Height
C
(mm)

1380

1640

1640

1800

1770

1860

2070

2200

2220

2320

D
(mm)

520

670

670

670

820

820

820

1070

1070

1070

D
(mm)

520

670

670

670

820

820

820

1070

1070

1070

E
(mm)

125

160

160

160

160

160

160

200

200

200

E
(mm)

125

160

160

160

160

160

160

200

200

200

F
(mm)

40

50

50

50

50

50

50

70

70

70

E
(mm)

40

50

50

50

50

50

50

70

70

70

Toplam Agirhik

Total Weight
(kg)

1090

1370

1790

2220

2550

2950

3560

4360

5230

5770

Toplam Agirlik

Total Weight
(k9)

1470

1730

2050

2620

2980

3440

3950

4520

5310

6100



Gerilim

Voltage
(kV)

36

Boyut ve agirlikta +10 tolerans vardir.

+10 tolerance on dimensions and weight.

Giic

Power
(kVA)

250

400

630

800

1000

1250

1600

2000

2500

3150

No Load
Losses

W)

598

825

1265

1495

1782

2070

2530

2990

3565

4370

Bosta Kayip = Yiikte Kayip

Load Losses

120
W)

4180

6050

8360

8800

9900

12100

14300

17600

20900

24200

Ses Giicu

Sound Level
(dB)

59

61

63

64

65

67

68

72

73

76

Uzunluk

Length
A
(mm)

1550

1610

1640

1720

1770

1850

1900

2000

2090

2260

Genislik

Width
B
(mm)

750

950

950

100

100

100

100

1200

1200

1200

Yiikseklik

Height

(mm)

1800

1840

1970

2010

2060

2120

2270

2380

2520

2530

BS EN 50541-1:2011 Sartnamesine Gore Uretilen Kuru Tip Transformatorler
Dry Type Transformers Manufactured According to BS EN 5054]1-1:2011 Terms

Gerilim

Voltage
kV)

72

Gii¢

Power
(kVA)

250

400

630

800

1000

1250

1600

2000

2500

3150

No Load
Losses

w)

820

150

1500

1800

2100

2500

2800

3600

4300

5300

Bosta Kayip ~ Yiikte Kayip

Load Losses

120
W)

3500

4900

7300

9000

10000

12000

14500

18000

21000

26000

Ses Giicl

Sound Level
(dB)

65

68

70

71

73

75

76

78

81

83

Uzunluk

Length
A
(mm)

1280

1380

1440

1530

1600

1650

1760

1810

1870

2010

Genislik

Width
B
(mm)

750

950

100

100

100

100

1200

1200

1200

Yiikseklik

Height

(mm)

160

1310

1450

1550

1620

1700

1790

2060

2230

2350

D
(mm)

520

670

670

670

820

820

820

1070

1070

1070

D
(mm)

520

670

670

670

820

820

820

1070

1070

1070

E
(mm)

125

160

160

160

160

160

160

200

200

200

E
(mm)

125

160

160

160

160

160

160

200

200

200

F
(mm)

40

50

50

50

50

50

50

70

70

70

F
(mm)

40

50

50

50

50

50

50

70

70

70

Toplam Agirhk

Total Weight
(kg)

1960

2280

2550

3070

3440

3940

4500

5290

6230

7610

Toplam Agirhk

Total Weight
(kg)

990

1330

1720

2120

2470

2770

3380

4010

4690

5630



Gerilim Giic

Voltage Power
kV) (kVA)

250
400
630
800
17,5
1000
1250
24
1600
2000

2500

3150

Gerilim Gli¢

Voltage Power
(kV) (kVA)

250

400

630

800

1000

36

1250

1600

2000

2500

3150

Boyut ve adirlikta £10 tolerans vardir.

+]0 tolerance on dimensions and weight.

No Load
Losses

W)

880

1200

1650

2000

2300

2800

3100

4000

5000

6000

No Load
Losses

w)

1280

1650

2200

2700

3100

3600

4200

5000

5800

6700

Bosta Kayip = Yiikte Kayip

Load Losses

120
W)

3800

5500

7600

9400

11000

13000

16000

18000

23000

28000

Bosta Kayip = Yiikte Kayip

Load Losses

120
w)

4000

5700

8000

9600

1500

14000

17000

21000

25000

30000

Ses Giicu

Sound Level
(dB)

65

68

70

72

73

75

76

78

81

83

Ses Giicl

Sound Level
(dB)

67

69

7

72

73

75

76

78

81

83

Uzunluk

Length
A
(mm)

1360

1480

1630

1600

1680

1750

1820

1910

2040

2130

Uzunluk

Length
A
(mm)

1510

1560

1660

1730

1770

1810

1870

1980

2080

2240

Genislik

Width
B
(mm)

750

950

950

100

100

100

100

1200

1200

1200

Genislik

Width
B
(mm)

750

950

100

100

100

100

1200

1200

1200

Yiikseklik

Height

(mm)

1280

1380

1470

1640

1670

1790

1950

2060

2110

2310

Yiikseklik

Height

C
(mm)

1470

1660

1790

1910

2030

2120

2270

2380

2470

2480

D
(mm)

520

670

670

670

820

820

820

1070

1070

1070

D
(mm)

520

670

670

670

820

820

820

1070

1070

1070

E
(mm)

125

160

160

160

160

160

160

200

200

200

E
(mm)

125

160

160

160

160

160

160

200

200

200

F
(mm)

40

50

50

50

50

50

50

70

70

70

F
(mm)

40

50

50

50

50

50

50

70

70

70

Toplam Agirhk

Total Weight
(kg)

mo

1460

1990

2240

2590

3110

3620

4270

5090

6190

Toplam Agirhk

Total Weight
(kg)

1370

1760

2330

2730

3120

3620

4280

5090

6010

7230
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TESTLER
TESTS

Test laboratuvarimizda ulusal ve uluslararasi standartlarin
belirlemis oldugu testler yapilabilmektedir. Bu testlerin
icrasticin laboratuvarimiz, en kaliteli ve 6lciim hassasiyeti
en ylksek olan test cihazlari ile donatiimistir.

IEC 60076-1 standardinda belirtilen rutin, tip ve 6zel
deneylerden asagida belirtilenler laboratuvarimizda
yapllmaktadir.

Test laboratuvarimizda, uluslararasi gecerliligin saglanmasi
adina akreditasyon calismalari yaratiimektedir.

Rutin Deneyler
« Sargi direnclerinin élctlmesi
* Gerilim cevirme oraninin dlctlimesi ve gerilim vektord
faz kaymasinin kontrold
* Kisa devre empedansinin ve yUkteki kaybin dlctiimesi
» Bostaki kayip ve akimlarin 6lctlmesi
* Dielektrik rutin deneyler
-Uygulanan gerilim deneyi
-Enduklenen gerilim deneyi
* Kismi desarj dlcimu (Kuru tip transformatorler
icin rutin deney)

Tip Deneyleri

« Sicaklik artisi deneyi

* Yildirim darbe deneyi

* Ses seviyelerinin 6lctlmesi

* Kisa devre mekanik dayanim deneyi (KEMA, CESI,
ICMET)

Ozel Deneyler

« Sargilar ile toprak ve sargilar arasindaki siganin
belirlenmesi, yalitim sistemi sidalarinin kayip faktérantn
(kayip acisi) (tan ) élctilmesi

« Sifir bilesen empedansinin dlctiimesi

* Bostaki akimin harmoniklerinin 6lctlmesi

» Sargilar arasi ve sargilarin toprada karsi izolasyon
direnclerinin dlctimesi (TEDAS MYD sartnamesine gore
rutin deney olarak gecmektedir).

Tests in accordance with national and international

standards can be performed with high quality and
sensible test equipments in our laboratory. Routine, type
and special tests given below are performed according to
7S 267 EN 60076-1.

Accreditation works are going on to gain international
validity.

Routine Tests

» Measurement of winding resistance

» Measurement of voltage ratio and verification of phase
displacement

» Measurement of short circuit impedance and load losses

* Measurement of no load current and no load losses

* Dielectric routine test
-Applied voltage test
-Induced voltage test

» Measurement of partial discharge (routine test for dry
type transformers)

Type Tests

e Temperature rise test

* Lightning impulse test

* Determination of sound levels

« Short-circuit withstand test (performed at international
accredited laboratories KEMA, CESI, ICMET)

Special Tests

» Determination capacitances windings-to-earth and
between windings

* Measurement of zero-sequence impedance on three
phase transformers

» Measurement of the harmonic of the no load current

* Measurement of insulation resistance to earth of
windings and/or measurement of dissipation factor of
the insulation system capacitances.



YAGLI TiP

TRANSFORMATOR
OIL IMMERSED TYPE DISTRIBUTION

TRANSFORMER




Ulusoy Elektrik, 25kVA-10MVA arasi glc¢ yelpazesi,
36kV azami gerilim seviyesi ile ulusal / uluslararasi
standartlara ve musteri isteklerine uygun Yagl Tip
Dagitim Transformatorleri Gretmektedir. Transformator
Gran gruplarimiz IEC 60076 standartlarina uygun
olarak Uretilmekte ve testleri bu standartlara uygun
olarak fabrikamizin blnyesinde gerceklesmektedir.

Ulusoy Elektrik musteri talepleri dodrultusunda,
intivaca 6zel transformatér tasarimi ve Uretimini, son
teknoloji makine parkuruyla dunya standartlarina
uygun sekilde yapmaktadir.

STANDARTLAR

Ulusoy Elektrik Yagh Tip Transformator asagidaki ulusal
ve uluslararasi standartlara gore Uretilir:

* TSEN

* [EC

* [EEE

« CENELECEN

URUN CESITLERI

* Dagitim Transformatorleri * Yol Verme Transformatorii
* Gines Santrali Transformatorleri  Ototrafo

* Riizgar Turbin Transformatorleri < Sént Reaktor

* Topraklama Transformatérii * Kisa Devre Akimini Sinirlayan
« Cift Gerilimli Transformat6r Seri Reaktor

* Dogrultucu Transformator * Cok Sargili Transformator

Anma Frekansi / Rated Frequency Hz

Anma Gugleri / Rated Power kVA

Anma Gerilimleri / Rated Voltage

0G Sargisi / MV Winding kV

AG Sargisi / LV Winding \Y,

Ulusoy Elektrik manufactures oil immersed type
distribution transformer between 25kVA-10MVA
power range, 36kV maximum voltage, in accordance

with  international  standards and  customer
requirements.  Transformers are manufactured
according to IEC 60076 standards and tests are
performed in our laboratory.

Ulusoy Elektrik designs and manufactures special
transformers according to customer requirements
with high technology machinery in global standards.

STANDARDS

Ulusoy Elektrik Oil Immersed Type Distribution
Transformer is manufactured in accordance with the

national and international standards.given below:

* IS EN

s IEC

* [EEE

* CENELEC EN

PRODUCT TYPES

* Distribution transformer « Start-up Transformer

» Solar Transformer * Auto Tranformer
 Wind Turbine Transformer  + Shunt Reactor

* Farthing Transformer * Serial Reactors limiting
* Dual Voltage Transformer the short circuit current

* Rectifier Transformer * Multi Winding Transformer

istek Gizerine belirlenir
Specifed according to requirement

10.000kVA'ya kadar
up to 10000kVA

36kV’a kadar
up to 36kV

istek Gzerine belirlenir
Specifed according to requirement



BOLUMLER
PARTS

* Hermetik Tip Transformatoér
e Hermetically Sealed

d i
ICEA LTV R

1. Basinc Emniyet Valfi / Pressure Relief Valve

2. Hermetik Koruma Rolesi / Hermetic Protection Relay
3. Tekerlek / Wheel

4. Yuksek Gerilim kablo kutusu / HV Cable Box

5. Alcak Gerilim Kablo kutusu / LV Cable Box



* Depolu Tip Transformatoér
e Transformer with Conservator

(LG TTLLEETT LT (1

6) Kontakli Yag Sicakhgi Termometresi / Oil Thermometer with Contact
7) Buchholz Rolesi / Buchholz Relay

8) Manyetik Yag Seviye Gostergesi / Magnetic Oil Level Indicator

9) Nem Alici / Dehydrating Breather



AKSESUARLAR
ACCESSORIES

1. Basing Emniyet Valfi

Hermetik dizaynlarda tercih edilen bir devre elemanidir.
Ani basin¢ yuUkselmesi durumunda transformator
kazanini korur. Kapak Uzerine montaj yapilir. Kazan,
valfin ayarlandigi ic basinca maruz kalirsa, valf acilir
ve yag tahliyesi sayesinde basincin etkisini kompanze
ederek kazanin yirtiimasini onler. Istege goére kontakli
kullanilabilir.

2. Hermetik Koruma Roélesi

Hermetik trafolarda kullanilan bir réledir. Roéle gaz
tahliyesini, yag sicakligini ve kazandaki ic basinci
gostermektedir. Genellikle 500 kVA’dan daha buyuk
transformatorlerde kullanihir. Réle Uzerinde gaz tahliyesi,
kazan basinci ve yag sicakhdi icin her birine ait ikiser
kontak bulunmaktadir. Ayarlanan limit degerlerine gore
alarm ve acma uyarilari verir.

3. Tekerlekler

Transformatdr — agirhgini tasiyabilecek mukavemette
secilen , cesitli caplardaki tekerlekler musteri talebine
bagli olarak transformator ile birlikte sevk edilir.

4. Yiksek Gerilim Kablo Kutusu

Transformatdr  YUksek gerilim  busing baglantilarini
cevresel etkilere karsi koruyan mekanik mahfazadir.
Musteri talebine bagli olarak cesitli IP siniflarinda dizayn
edilebilir.

5. Algak Gerilim Kablo Kutusu

Transformatér Alcak gerilim busing badlantilarini
cevresel etkilere karsi koruyan mekanik mahfazadir .
Musteri talebine bagl olarak ¢esitli IP siniflarinda dizayn
edilebilir.

6. Kontakli Yag Sicakhgi Termometresi
Transformatordeki yagin ulastigi maksimum sicakhgi
gbsteren maksimum gosterge bulunmaktadir ve alt
kisminda bulunan buton ile resetlenebilir. Yag sicakhgi
120°C'ye kadar okunabilmektedir. Kontaklidir. Micro
switch’lerin elektriksel degeri 5 A 250 VAC veya 0.2
A,250 VDC olarak ayarlanabilir.

Musteri  transformatordeki  yadin  ulastigi sicakhgi
kontaksiz bicimde Uzerindeki gosterge ile gbrmek isterse
Dial Tip Termometre kullaniimalidir.

7. Buchholz Rélesi

Transformatoér kazani ile yad genlesme deposunun
arasinda, borularla  baglanmistir.  Buchholz  roélesi
transformatorlerde gaz ve yag hareketlerini gdzlemlemek
icin  kullanilan bir elemandir. Transformatoérlerdeki
kUclk gaz birikmelerine sebep olan arizalarda, ani yag
dalgalanmasi ve yag kacaklarinda uyari verir.

1. Pressure Relief Valve

It is preferred in hermetic design. It protects the
transformer tank in case of sudden overpressure. It
IS mounted to the transformer cover and adjusted
in such a way that it opens briefly in case of over
pressure and compansates the pressure inside the
tank. It is optional to use it with contact.

2. Hermetic Protection Relay

It /s used in hermetic design. This relay monitors the
discharge of gases, the temperature and the pressure in
the tank. It is used for transformers bigger than 500 kVA
power. It has 2 dry contacts for each of the discharge of
gases, the tank pressure and the temperature. It gives
alert according to the adjusted limits.

3. Wheel

The wheels are transported with the transformer. They are
choosen according to the strength of it and sufficiency to
carry the transformer.

4. HV Cable Box

It's @ mechanical protection to protect HV bushing
terminations against enviromental impacts. It can be
designed in several IP classes according to customer
demandss.

5. LV Cable Box

It's @ mechanical protection to protect LV bushing
terminations against enviromental impacts. It can be
designed in several IP classes according to customer
demands.

6. Oil Thermometer with Contact

It has a maximum indicator in order to display maximum
oil temperature, which can be reset by means of reset
button located on the underside of the housing. It has
smooth scale up to 120 oC, two micro switches rated at 54,
250VAC or 0.2A, 250 VDC.

Dial Type Thermometer can be used if the customer wants
to see the oil rising temperature without contacts.

7. Buchholz Relay

It is fitted in the connection pipe between the transformer
tank and conserbator tank in order to monitor and protect
transformers and other oil filled electrical equipment from
faults arising internally. It gives alert in 3 conditions: faults
that causes gas deposition, sudden oil surge and oil losses..



8. Manyetik Yag Seviye Gostergesi

Yag§ genlesme deposundaki yagin seviyesine bakmak icin
kullanilan gostergedir. Transformatdr yaginin degisimi
magnetik olarak baglantili bir samandira ile yad seviyesi
gosterilir. istenildigi durumda kontakli seviye gostergeleri
de kullaniimaktadir.

9. Nem Alici

Yag genlesme deposuna baglanti olarak, yag hacmi
degistiginde, icinden gecen havada bulunan nemi
bunyesinde hapsederek, yaga nem gecmesini dnler. Nem
alicinin baydklagu yag miktarina bagl olarak kullanilir.

8. Magnetic Oil Level Indicator

It is used in order to display the level of the transformer
oll in conservator tank. The transformation of the oil
movement to display itself is effected by two permanent
magnets which are matched to one another. If required,
the level indicator with contacts can be used.

9. Dehydrating Breather

It is a uni-directional breather, where air circulation is
controlled by the liquid seal located in the breather.
The size of dehydrating breather is determined by the
quantity of oil in the transformer.

YAGLI TIP TRANSFORMATOR URETIM TEKNOLOJISI
OIL IMMERSED TYPE DISTRIBUTION TRANSFORMER

PRODUCTION TECHNOLOGY

Sargilar

Sarimlar en son teknoloji ve tam otomatik makineler
ile yapiimaktadir. Alcak gerilim ve yuksek gerilim
sargllarinda standartlara ve mdasteri taleplerine
gore elektrolitik bakir ya da aluminyum iletkenler
kullaniimaktadir. Sargilar alcak gerilim ve ylksek
gerilim sargilari olmak Gzere ikiye ayrilir.

Gerilim seviyesi ve yUkte kayip degerine gore iletken

tipleri:

-Alcak gerilim bobininde: Folyo (levha) ya da kagit
izoleli dikdortgen kesitli

-YUksek gerilim bobininde: Emaye veya kagit izolel

yuvarlak ya da dikdortgen kesitli iletkenler kullanilir.

Sarimlarda izolasyon malzemesi olarak darbe ve
elektriksel dayanimi yUksek, recine ile kaplanmis
DDP (Diamond Dotted Presspaper) ve 06zel olarak
Uretilen Kraft kagitlar kullaniimaktadir. Ytuksek gerilim
sargisinda kenar seritleri ve kat yaltimlari birlikte
saglanarak kademeli yalitim yapilmakta, bu sayede
daha kompakt ve darbe dayanimi yUksek bobinler
Uretilmektedir. Kisa devre kuvvetlerine karsi bobinlere
radyal ve aksiyal sikistirmalar uygulanmaktadir.

Windings

Windings are performed with high technology
Tuboly-Switzerland full automatic machinery. For the
low and high voltage coils, either copper or aluminum
can be used as conductor material according to the
standards or customer requirements. Winding are
seperated as LV Windngs and HV Windings.

Conductor types according to voltage level and load

losses:

-On LV coil: Foil (sheet) or paper insulated
rectangular sectioned

-On HV coil: Enamel insulated round or paper
insulated rectangular sectioned conductors are
used.

The windings are made of resin coated DDP (Diamond
Dotted Presspaper) and special Kraft paper resistant
to high shock and electrical withstand. The structure
of this specially formed layer insulation increases
the impulse voltage properties. The layer insulation
also helps in achieving another important goal: to
produce a rigid coil without space. In other words a
coil of excellent quality.



Cekirdek

Transformator nlvesi soguk haddelenmis elektronlari
yonlendirilmis manyetik gecirgenligi yuksek silisli
saclardan (CRGO) olusmaktadir.

Uretimimizde kullandigimiz  sac tipleri istenilen
bosta kayip degerine goére yUksek Kkaliteli saclardan

secilmektedir.

YUksek hassasiyetli en son teknoloji makinelerimizde
hizll ve capaksiz olarak kesilen saclar proje verilerine
gore Ozel tezgahlarda kayiplar ve gurdltiyd en aza

indirecek sekilde step-lap yontemiyle dizilmektedir.

Aktif Kisim

Bobinlerin  nive bacaklarina es merkezli olarak
yerlestirilmesi ve (st nUvenin dizimi ile aktif kisim
olusturulur. Bobinlerin sikistiriimasi icin takoz ve
sikistirma duzenekleri yerlestirilir. Kapak, terminal ve
kademe degistirici baglantilari yapilarak ilk én testlere
hazir hale getirilir.

Kapak Uzerinde bulunan izolatérler, aksesuarlar ve
diger donanimlarin yerlesimi musteri istegine uygun
sekilde tasarlanir.

Kazan - Boya

Kazanlar radyatorlt ve dalgaduvarli olmak Uzere ki
tiptedir. Kazan taban, alt ve Ust kisimlari yumusak
celikten imal edilmektedir. Kazan 6n ve yan yUzeylerini
olusturan dalgaduvarlar trafo soduma vylzeyini de
olustururlar.

Radyatorlu kazan tipinde én ve yan ylzeyler de celik
sacdan imal edilir.

Kazan kaynaklari sizdirmaz sekilde gerceklestirilir.
Kazan imalati tamamlaninca ayrica sizdirmazlik
testlerine tabi tutulur.

Core
The core transformers are made of cold rolled grain
oriented silicon steel (CRGO).

The metal sheets we use for production are choosen
according to their no load loss value.

Cores are cut fast and without burr by modern
transformer lamination cut machine produced by
Tuboly. The cores are aligned according to the
project data with step-lap method to reduce losses
and noise.

Core

Active part is formed by the placement of the coils
to core legs and alignment of the upper core. Yoke
clamps and wedges are placed to compress the
coils. Cover, terminal and tap changer installations
are done to make it ready for first pre-tests. The
alignment of the insulations on the cover, accessories
and other equipments are done according to the

customer requirements.

Tank - Paint

Tanks are in 2 types: with radiator and corrugated
walls. Tank base and top covers are made of mild
steel. Corrugated walls of front and side surfaces of

the tank also forms the cooling surfaces.

Front and side surfaces are made of steel sheet in

tank with radiator.

Tanks are sealed with welding. Impermeality tests
are also performed after the tank manufacturing

Drocess.



Kazanlar boya 6ncesi kumlama ve 6zel kimyasallar ile
temizlenir ve kurutulur. Son kat boya rengi RAL 7033
olarak kullanilir (musteri talebine gore degistirilebilir).
Tank i¢c ylUzeyi musteri talebine gore 6zel verniklerle
kaplanir.

Asagidaki tabloda korozyon siniflari belirtilmistir.
Musteri talebine gore istenilen korozyon sinifina uygun
transformatorler Uretilebilir.

Tanks are cleaned with special chemicals and dryed

before painting. RAL 7033 colour code is used as
topcoating paint (or with different colours as per
customer requests). Inner surface of the tank is
coated with special varnish. Corrosivity categories
are shown in the table below. Different transformers
can be produced in requested corrosion classes
according to customer demands.

Example of Typical Environments in a Temperate Climate (informative only)

Corrosivity
Category
Exterior Interior
Cl - Heated buildings with clean atmosphere, e.g offices shops, schools, hotels
C2 Atmosphere with low level of pollution. Mostly rural areas. Unheated buildings where condensation may occur, e.9. depots, sport halls
I Urban and industrial atmospheres, moderate sulfur dioxide Production rooms with high humidity and some air pollution e.g. food-
pollution, coastal areas with low salinity. processing plants, laundries, breweries, dairies
c4 Industrial areas and coastal areas with moderate salinity. Chemical plants, swimming pools, coastal ship and boatyards
C5-1 Industrial areas with high humidity and aggresive Buildings or areas with almost permanent condensation and with high pollution

atmosphere.

C5-M Coastal and offshore areas with high salinity. Buildings or areas with almost pemanent condensation and with high pollution



Kurutma ve Yag Dolumu

Yagl tip transformatoérlerde yad dolumundan &nce,
kullanilan  izolasyon  malzemelerinin  kurutulmasi
gerekmektedir. Bu kurutma islemi transformatérin
kalitesini dogrudan etkileyen bir islemdir.Bu islem icin
iki kurutma yontemi de kullaniimaktadir. Birincisi Alcak
frekans sistemi (Low frequency heating (LFH) vacuum
drying technology) ile maksimum O,Jmbar vakum
altinda kurutma ve dolum islemi, ikincisi ise klasik sicak

hava ile kurutma prosesidir. Bu islemler sayesinde kazan
icinde aktif kisimda ve yagda nem miktari minimuma
indirilmektedir.

e

Drying and Filling

In oil immersed type distribution transformer, the
insulation materials have to be dryed before oil
filling. This drying process affects the quality of the
transformer directly. Drying and filling process max.
O0,Imbar vacuum with LFH (Low Frequency Heating)
and vacuum drying technology / or / drying with
classical hot air. Humidity is reduced to minimum
in the oil and in the active part of the tank by this
process.
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TEKNIK BILGILER
TECHNICAL SPECIFICATIONS

= > Fher /A

Ecodesign EU directive No. 548/2014 (Tier 1) AL-AL.
Ecodesign EU directive No. 548/2014 (Tier 1) AL-AL.

Gerilim Gli¢ Bosta Yikte Kayip  Kisa Devre  Ses Giicli  Uzunluk = Genislik = Yiikseklik ~Tekerarasimesafe = Yag  Aktif Kisim Toplam

Kayip Empedans Distance agirhk Adirhik Adirhk
Voltage = Power Load Losses Sound Length = Width Height = between wheels
(kV) (kVA)  No Load 120 Short Circuit Level A B c D Oil  Active part Total Weight
Losses W) Impedance (dB) (mm) (mm) (mm) (mm) weight (kg) (kg)
W) (%) (kg)
25 70 900 4 37 830 610 1050 520 90 190 330
50 90 1100 4 39 830 620 1090 520 110 280 440
100 145 1750 4 4 910 650 1240 520 150 420 640
160 210 2350 4 44 990 690 1240 520 180 530 790
250 300 3250 4 47 mo 850 1240 520 240 740 1120
315 360 3900 4 49 1130 870 1300 670 260 840 1260
400 430 4600 4 50 170 830 1490 670 290 950 1420
72
500 510 5500 4 51 1210 870 1520 670 320 1070 1620
12 630 600 6500 4 52 1270 890 1560 670 360 1260 1880
800 650 8400 6 53 1390 930 1570 820 430 1410 2160
1000 770 10500 6 55 1470 950 1680 820 520 1660 2550
1250 950 100 6 56 1570 970 1810 820 610 2150 3200
1600 1200 14000 6 58 1590 990 1970 820 680 2310 3500
2000 1450 18000 6 60 1650 1070 2010 1000 840 2660 4260
2500 1750 22000 6 63 1930 1090 2090 1000 1040 3120 5120
3150 2200 27500 6 64 2150 1070 2210 1070 1350 4100 6540

Boyut ve agirlikta +10 tolerans vardir.  #10 tolerance on dimensions and weight.



Gerilim Gli¢ Bosta Yiikte Kayip  Kisa Devre  Ses Giici  Uzunluk = Genislik = Yikseklik Tekerarasimesafe  Yag Aktif Kisim Toplam

Kayip Empedans Distance agirlik Agirhk Agirhk
Voltage Power Load Losses Sound Length Width Height = between wheels
(kV) (kVA)  No Load 120 Short Circuit Level A B c D Oil Active part Total Weight
Losses W) Impedance (dB) (mm) (mm) (mm) (mm) weight (kg) (kg)
W) (%) (kg)
25 70 900 4 37 870 610 140 520 100 200 350
50 90 100 4 39 850 620 1220 520 120 300 470
100 145 1750 4 1 930 670 1290 520 160 440 660
160 210 2350 4 44 1050 690 1290 520 200 600 890
250 300 3250 4 47 Nn50 850 1350 520 250 770 170
315 360 3900 4 49 170 830 1390 670 280 850 1280
400 430 4600 4 50 1210 830 1590 670 310 980 1480
17,5
500 510 5500 4 51 1230 890 1620 670 340 150 1730
24 630 600 6500 4 52 1290 910 1690 670 390 1350 1990
800 650 8400 6 53 1410 950 1700 820 460 1500 2290
1000 770 10500 6 55 1510 950 1780 820 530 1720 2640
1250 950 1100 6 56 1610 990 1870 820 670 2200 3310
1600 1200 14000 6 58 1730 1030 1940 820 720 2330 3580
2000 1450 18000 6 60 1850 1090 2110 1000 900 2740 4450
2500 1750 22000 6 63 1950 1110 2200 1000 1070 3180 5230
3150 2200 27500 6 64 2150 1070 2320 1070 1370 4140 6610

Boyut ve agirlikta +10 tolerans vardir. ~ #10 tolerance on dimensions and weight.

Ecodesign EU directive No. 548/2014 (Tier 1) AL-AL.
Ecodesign EU directive No. 548/2014 (Tier 1) AL-AL.

Gerilim Gii¢ Bosta Yikte Kayip  Kisa Devre  Ses Gilici  Uzunluk = Genislik  Yiikseklik =~ Teker arasi mesafe Yag Aktif Kisim Toplam

Kayip Empedans Distance agirlhik Agirhk Agirhk
Voltage = Power Load Losses Sound Length Width Height | between wheels
(kV) (kVA)  No Load 120 Short Circuit Level A B c D Oil  Active part Total Weight
Losses W) Impedance (dB) (mm) (mm) (mm) (mm) weight (kg) (kg)
()] (%) (kg)
25 80 990 4,5 46 910 610 1320 520 140 220 410
50 103 1210 45 50 890 630 1360 520 150 290 490
100 166 1925 45 54 950 670 1410 520 190 390 650
160 241 2585 45 57 1050 730 1400 520 230 530 850
250 345 3575 45 60 130 870 1460 520 290 680 mo
315 14 4290 45 61 170 830 1530 670 320 790 1280
400 494 5060 45 63 1230 890 1730 670 370 910 1470
500 586 6050 45 64 1230 930 1740 670 390 1040 1670
36
630 690 7150 45 65 1230 970 1820 670 430 170 1890
800 747 9240 6 66 1410 970 1830 820 510 1350 2210
1000 885 1550 6 67 1550 970 1900 820 580 1570 2570
1250 1092 12100 6 68 1630 1010 1940 820 680 1900 3040
1600 1380 15400 6 69 1810 130 2060 820 790 2180 3580
2000 1667 19800 6 71 1810 mo 2150 1000 950 2390 4200
2500 2012 24200 6 73 1950 150 2290 1000 N30 2890 5090
3150 2530 30250 6 75 2230 n70 2400 1070 1480 3800 6550

Boyut ve adirlikta +10 tolerans vardir.  #10 tolerance on dimensions and weight.



BS-EN 464-1:2007 EODKk Losses with IEC tolerances. AL-AL
BS-EN 464-1:2007 EODk Losses with IEC tolerances. AL-AL

Gerilim Gli¢ Bosta Yiikte Kayip  Kisa Devre  Ses Giicli = Uzunluk = Genislik = Yiikseklik = Teker arasi mesafe
Kayip Empedans Distance
Voltage = Power Load Losses Sound Length = Width Height  patween wheels
(kV) (kVA)  No Load 120 Short Circuit Level A B C D
Losses W) Impedance (dB) (mm)
W) (%) (mm) (mm) (mm)
25 150 900 4 51 830 620 970 520
40 180 150 4 53 910 620 960 520
50 190 1350 4 55 870 620 100 520
63 240 1650 4 57 790 620 1o 520
100 320 2150 4 59 790 650 1220 520
160 460 3100 4 62 890 750 140 520
250 650 4200 4 65 190 810 130 520
7.2
400 930 6000 4 68 1330 930 1350 670
12 630 1300 8400 4 70 1350 910 1490 670
800 1400 10500 6 71 1550 1050 1500 820
1000 1700 13000 6 73 1590 1070 1630 820
1250 2100 16000 6 74 1610 1070 1700 820
1600 2600 20000 6 76 1750 170 1790 820
2000 3250 23750 6 78 1850 190 1900 1000
2500 3500 32000 6 81 1870 170 2030 1000
3150 3600 34000 6 84 2250 190 2120 1070
Boyut ve agirlikta +10 tolerans vardir.
Gerilim Gli¢ Bosta Yiikte Kayip  Kisa Devre  Ses Giicli = Uzunluk = Genislik = Yiikseklik Teker arasi mesafe
Kayip Empedans Distance
Voltage = Power Load Losses Sound Length Width Height = between wheels
(kV) (kVA)  No Load 120 Short Circuit Level A B c D
Losses W) Impedance (dB) (mm) (mm) (mm) (mm)
w) (%)
25 150 900 4 51 870 620 1080 520
40 180 150 4 53 930 620 1080 520
50 190 1350 4 55 910 620 1210 520
63 240 1650 4 57 810 620 1230 520
100 320 2150 4 59 830 710 1280 520
160 460 3100 4 62 930 770 1230 520
250 650 4200 4 65 1110 810 1270 520
17,5
400 930 6000 4 68 1310 910 1490 670
630 1300 8400 4 70 1370 870 1600 670
24
800 1400 10500 6 7 1550 1030 1600 820
1000 1700 13000 6 73 1550 1050 1730 820
1250 2100 16000 6 74 1590 1090 1800 820
1600 2600 20000 6 76 1750 150 1900 820
2000 3250 23750 6 78 1870 190 1990 1000
2500 3500 32000 6 81 1870 190 2130 1000
3150 3600 34000 6 84 2270 190 2220 1070

Boyut ve agirlikta +10 tolerans vardir.

Yag Aktif Kisim Toplam
agirlik Adirlik Agirhk
Oil Active part Total Weight
weight (kg) (kg)
(kg)
80 160 290
100 190 340
1o} 210 380
100 220 380
120 270 480
150 360 630
200 500 860
260 670 1190
350 930 1630
420 1000 1900
500 1210 2270
550 1370 2550
770 1630 3400
870 1990 3970
1000 2320 4450
1310 3170 5860

+]0 tolerance on dimensions and weight.

Yag Aktif Kisim Toplam
agirlik Agirhk Agirhk
Qil Active part Total Weight
weight (kg) (kg)
(kg)
90 170 310
10 200 360
120 220 410
110 230 400
130 290 510
170 390 670
210 520 900
270 680 1210
360 940 1630
440 1030 1920
520 1230 2270
570 1410 2580
780 1670 3380
880 2010 3960
1010 2340 4480
1350 3220 5960

+]0 tolerance on dimensions and weight.



BS-EN 464-1:2007 COCk Losses with IEC tolerances. AL-AL
BS-EN 464-1:2007 COCk Losses with IEC tolerances. AL-AL

Gerilim Gli¢ Bosta Yiikte Kayip  Kisa Devre  Ses Giici  Uzunluk = Genislik = Yikseklik ~Tekerarasimesafe  Yag Aktif Kisim Toplam

Kayip Empedans Distance agirhik Agirhk Agirhk
Voltage Power Load Losses Sound Length Width Height = between wheels
(kV) (kVA)  No Load 120 Short Circuit Level A B C D Qil Active part Total Weight

L(()c;;es w) Imp(e‘g;ince (dB) (mm) (mm) (mm) (mm) w(eklg?t (kg) (kg)

25 165 990 4,5 48 970 620 1220 520 140 200 390

40 207 1265 4,5 50 990 630 1240 520 150 220 430

50 230 1450 45 52 950 620 1330 520 160 240 460

63 269 1684 45 54 850 620 1420 520 150 250 460

100 380 2350 45 56 890 750 1420 520 180 310 580

160 520 3350 4,5 59 990 810 1390 520 210 410 740

250 780 4250 45 62 130 850 1410 520 270 550 990

400 1120 6200 45 65 1250 890 1630 670 330 720 1290

36

630 1450 8800 45 67 1250 910 1740 670 410 1000 1710

800 1700 10500 6 68 1470 990 1760 820 490 1110 2030

1000 2000 13000 6 68 1610 1070 1860 820 590 1330 2450

1250 2400 16000 6 70 1590 1050 1930 820 640 1530 2720

1600 2800 19200 6 7 1730 1130 2030 820 830 1780 3490

2000 3400 24000 6 73 1890 170 2120 1000 970 2190 4170

2500 4100 29400 6 76 1930 1230 2220 1000 140 2410 4720

3150 4500 32000 6 80 2250 1230 2390 1070 1480 3330 6240

Boyut ve agirlikta +10 tolerans vardir. ~ #10 tolerance on dimensions and weight.
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TESTLER
TESTS

Rutin Deneyler

 Sargl direncinin dlctlmesi

 Gerilim ¢evirme oraninin élctlmesi ve baglanti
grubunun kontrolU

» Kisa devre empedansinin ve yUkteki kaybin élctlmesi

» Bostaki kayip ve akimin élctlmesi

* Dielektrik rutin deneyler

* YUk altinda basamak ucu degistirme deneyleri

« zolasyon direnci

Tip Deneyleri

* Sicaklk artisi deneyi

* Yildirim darbe deneyi

« Ses seviyelerinin 6lctimesi

Ozel Deneyler

 Sargllar ile toprak ve sargilar arasindaki siganin
belirlenmesi,

« Uc fazli transformatorlerde sifir bilesen empedansinin
Olctlmesi

* Kisa devre dayanim deneyi (KEMA)

* Bostaki akimin harmoniklerinin élctimesi

« Sargilarin toprada karsi yalitim direncinin élctlmesi
ve/veya valitim sistemi sigalarinin kayip faktérindn
(kayip acisi tanjanti) (tg) olctlmesi.

Routine Tests

* Measurement of winding resistance

* Measurement of voltage ratio and verification of
phase displacement

* Measurement of short circuit impedance and
load losses

e Measurement of no load current and no load losses

* Dielectric routine test

» Test of on-load tap changers

e Insulation resistance

Type Tests

e Temperature rise test

e Lightning impulse test

* Measurement of sound level

Special Tests

* Determination capacitances windings-to-earth and
between windings

* Measurement of zero-sequence impedance on
three phase transformers

» Short-circuit withstand test (performed at KEMA)

* Measurement of noise level

* Measurement of the harmonic of the no load current

* Measurement of insulation resistance to earth of
windings and/or measurement of dissipation factor
of the insulation system capacitances
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