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HAKKIMIZDA

Laleli Contracting Energy; endustriyel hayatina, elektrik enerjisinin ileti-
minde ve dagitiminda kullanilan ekipmanlari dretmek Uzere 2004 yilin-
da bir basladi. Orta gerilim elektrik dagitim sebekeleri ve endustriyel
tesisler icin sundugu ideal cozumler ile Laleli Trafo, Turk elektromekanik
endustrisinin 6nde gelen oyuncularindan biri oldu. Surec¢ icerisinde Tur-
kiye pazarindaki yapilanmasini tamamladi ve uluslararasi pazara
hizmet vermeye basladi.Gelinen noktada ulusal ve uluslararasi plat-
formda genis ve kaliteli urun gami, sektorel yenilikler ve nitelikli hizmet
anlayisi ile pek cok basarili projeye imzasini attl.

ABOUT US

Laleli Contracting Energy; started in 2004 to produce equipment for
industrial life, transmission and distribution of electricity. With ideal
solutions for medium voltage electricity distribution networks and
industrial facilities, Laleli Transformer has become one of the leading
players of the Turkish electromechanical industry. In the process, he
has completed the construction of the Turkey in the process and
began to serve international market. Arrived at the national and
international level, it has signed many successful projects with its wide
and high quality product range, sectoral innovations and qualified
service understanding
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YAGLI TiP TRANSFORMATORLER

OILY TYPE TRANSFORMERS

URUN CESITLERI
Laleli Contracting Energy; 50 KVA —10 MVA arasi guc

yelpazesi, 36 kV azami gerilim seviyesi ile ulusal /
uluslararasi standartlara ve musteri isteklerine uygun
Yagh Tip Dagitim Transformatorleri Uretmektedir.
Transformatdér  urun gruplarimiz - IEC 60076
standartlarina uygun olarak Uretilmekte ve testleri
bu standartlara  uygun olarak fabrikamizin
bunyesinde gerceklesmektedir.

Laleli Trafo musteri talepleri dogrultusunda, ihtiyaca
Ozel transformator tasarimi ve Uretimini, son teknoloji
makine parkuruyla dunya standartlarina uygun
sekilde yapmaktadir.

PRODUCT TYPES
Laleli Contracting Energy (HT Transformer);

Manufactures oily type transformers between
50 KVA — 10 MVA power range, 36 kV 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.

Laleli Transformer(High Transformer) designs and
manufactures special transformers according to
customer requirements with high technology
machinery in global standards.

www.httransformer.com.tr



YAGLI TiP TRANSFORMATOR URETIM TEKNOLOJiSi
OILY TYPE TRANSFORMER PRODUCTION TECHNOLOGY

Sargilar

Sarimlar en son teknoloji Tuboly-Switzerland marka
tam otomatik makineler ile yapilmaktadir.

Alcak gerilim ve yUksek gerilim sargilarinda
standartlara ve musteri taleplerine gore elektrolitik
bakir ya da aluminyum iletkenler kullanilmaktadir.
Sargilar alcak gerilim ve yuUksek gerilim sargilari
olmak Uzere ikiye ayrilir.

Gerilim seviyesi ve yUkte kayip dederine gore iletken
tipleri:

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

-YUksek gerilim bobininde: Emaye izoleli yuvarlak ya
da kagit izoleli dikdortgen kesitli iletkenler kullanilir.

Sarimlarda izolasyon malzemesi olarak darbe ve
elektriksel dayanimi yuksek, recine ile kaplanmis
DDP ve Ozel olarak Uretilen Kraft kagditlar
kullanilmaktadir. YUksek gerilim sargisinda kenar
seritleri ve kat yalitimlari birlikte saglanarak kademeli
valitim vyapilmakta, bu sayede daha kompakt ve
darbe dayanimi ylUksek bobinler Uretilmektedir. Kisa

devre kuwvvetlerine karsl 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
rectangular sectioned

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

The windings are made of resin coated DDP 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 helpsin
achieving another important goal: to produce

a rigid coil without space. In other words a coil of
excellent quality.

paper insulated

www.httransformer.com.tr




Sogutma

Transformatorlerimiz ONAN sogutma ile dogal olarak
sogumaktadir. Musteri taleplerine godre ONAF
sogutmall transformatoérler de Uretilir.

Cekirdek
Transformator nuvesi soguk haddelenmis
elektronlari  yonlendirilmis manyetik gecirgenligi

yUksek silisli saclardan (CRGCO) olusmaktadir.

Uretimimizde kullandigimiz sac tipleri istenilen bosta
kayip degerine gore M5, MOH, HI-BI kalite siniflarinda
0,30-0,23 mm kalinhk arahdinda yuksek kaliteli
saclardan secilmektedir.

YUksek hassasiyetli en son teknoloji makinelerimizde
(Tuboly-Switzerland) hizli ve capaksiz olarak kesilen
saclar proje verilerine gore 6zel tezgahlarda kayiplar
ve gurultuylu en aza

yontemiyle dizilmektedir.

indirecek sekilde step-lap

Ventilation
Transformers are naturally cooled with ONAN
ventilation. According to customer requirements,
transformers with ONAF ventilation can be also
manufactured.

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

The steels are choosen according to no-load loss
value M5 MOH, HI-BI quality class and 0,30-0,23
mm thickness range.

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.

www.httransformer.com.tr




www.httransformer.com.tr

Aktif Kisim

Bobinlerin nuve bacaklarina es merkezli olarak
yerlestirilmesi ve Ust nuvenin dizimi ile aktif kisim
olusturulur. Bobinlerin sikistirilmasi icin takoz ve
demir boyunduruklar yerlestirilir. Kapak, terminal ve
kademe degistirici baglantilari yapilarak ilk on
testlere hazir hale getirilir.

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

Kazan - Boya

Kazanlar radyatorlu ve dalgaduvarli olmak Uzere iki
tiptedir. Kazan taban, alt ve Ust kisimlari yumusak
celikten imal edilmektedir. Kazan oOn ve yan
yuzeylerini olusturan dalgaduvarlar trafo soguma
yuzeyini de olustururlar.

Radyatorlu kazan tipinde on ve yan yuzeyler de celik
sacdan imal edilir.

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

Kazanlar boya 6ncesi 6zel kimyasallar ile temizlenir ve
kurutulur. Paslanmaya karsi korumali, tutunma orani
yUksek ve dayanikli ilk kat astar boya uygulanir. Astar
sonrasl kazanlar kurutma islemine tabi tutulur.

Kurutma sonrasi astar Uzerine, musteri boya kalinlk
talebini karsilayacak sekilde 2 veya 3 kat 6zel son

kat boya uygulanir. Bu islem sonrasinda da tekrar
boyall kazanlar boya kurutma firininda bekletilir. Son
kat boya rengi RAL 7033 olarak kullanilir (musteri
talebine gore dedistirilebilir). Tank ic yuzeyi ozel
verniklerle kaplanir.

Active Part

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
process.

Tanks are cleaned with special chemicals and
dryed before painting. Corrosion resistant and
hardly adhesive undercoat paint is applied as two
layers. After undercoating the tanks are subjected
to drying process. After drying process, topcoat
paint is applied on the undercoating according to
the customer’s dye thickness requests. The tanks
wait in the drying owens. 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.




1. Yag Doldurma Vanasi / Oil Fillling Valve

2. Hermetik Koruma Roélesi / Hermetic Protection Relay
3. Bosta Kademe Degistirici / Tap Changer Drive

4. Kaldirma Kulaklarn / Lifting Lugs

5. Yag Bosaltma Vanasi / Oil Drane Valve

6. lisaret Plakasi / Sign Plate

7. Topraklama Terminali / Earthing Link

8. Tekerlek / Wheels

9. YG Busingi /HV Bushing

10. AG Busingi / LV Bushing
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Kurutma ve Yag Dolumunda Alc¢ak Frekans
Teknolojisi

Yagl tip transformatorlerde yad dolumundan dnce,
kullanilan izolasyon malzemelerinin  kurutulmasi
gerekmektedir. Bu kurutma islemi transformatorun
kalitesini dogrudan etkileyen bir islemdir. Laleli Trafo
bu noktada 30 yillik bir Alman deneyimi olan Meier
Prozesstechnik marka kurutma sistemi ile algcak
frekans sistemi (Low frequency heating (LFH)
vacuum drying technology) ile maksimum O,1 mbar
vakum altinda  kurutma ve dolum islemi

yapmaktadir. Bu islemler sayesinde kazan icinde aktif
minimuma

kisimda ve nem miktari

indirilmektedir.

yagda

AKSESUARLAR
ACCESSORIES

Hermetik Koruma Rolesi

Hermetik trafolarda kullanilan bir roledir. Role gaz
tahliyesini, yag sicakligini ve kazandaki ic basinci
gostermektedir. 500 kVAdan  daha buyuk
transformatorlerde kullanilir. Rolede gaz tahliyesi,
kazan basinci ve yag sicakhdi icin her birine ait ikiser
kuru kontak bulunmaktadir.  Ayarlanan limit
degerlerine gore alarm ve acma uyarilari verir.

Hermetic Protection Relay

It is 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.

Low Frequency Technology for Drying
and Filling

In oily type transformers, the insulation materials
have to be dryed before oil filling. This drying
process affects the quality of the transformer
directly. Laleli Transformer (High Transformer)
prefers Meier Prozesstechnik Low Freguency
Heating (LFH) Vacuum Drying Technology for
drying and filling under maximum O,1 mbar.
Humidity is reduced to minimum in the oil and in
the active part of the tank by this process.




Basing Emniyet Valfi

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

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.

Buchholz Rélesi
Transformator kazani ile yad genlesme deposunun

arasinda, borularla baglanmistir. Bucholz rolesi trans-
formatodrlerde gaz ve yag hareketlerini gdzlemlemek
icin kullanilan bir elemandir. U¢ durumda uyari verir;
transformatoérlerde klcuUk gaz birikmelerine sebep
olan arizalarda, aniyad dalgalanmasi ve ciddi arizalar-
da ve yag kacaklarinda.

Buchholz Relay

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

Alkolli Termometre

AlkollU termometre transformatédr yaginin sicakligini
gozlemlemek amaciyla kullanilan kontaksiz bir
elemandir.

Alcohol Thermometer

Alcohol thermometer is a without-contact unit, used
in order to display oil temperature.

www.httransformer.com.tr



Nem Alici

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

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.

Kontakli Yag Sicaklhigi Termometresi

Transformatdrdeki yagin ulastigr maksimum sicakligi
gosteren maksimum gosterge bulunmaktadir
ve alt kisminda bulunan buton ile resetlenebilir. Yagd
sicakligi 120°C'ye kadar okunabilmektedir. Kontaklidir.
Micro switch'lerin elektriksel dederi 5 A 250 VAC veya
0.2 A, 250 VDC olarak ayarlanabilir. -
B
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 5A, 250VAC or 0.2A, 250 VDC.
¢ l

Magnetik Yag Seviye Gostergesi

Yag genlesme deposundaki yagin seviyesine bakmak
icin kullanilan godstergedir. Transformator yaginin
degisimi magnetik olarak baglantili bir samandira ile
vag seviyesi gosterilir. Istenildigi durumda kontakli
seviye gostergeleri de kullaniimaktadir.

Magnetic Oil Level Indicator
It is used in order to display the level of the

transformer ol 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.

www.httransformer.com.tr 8



TESTLER
TESTS

Rutin Deneyler
-Sargl direncinin olculmesi

-Gerilim cevirme oraninin  olculmesi ve gerilim
vektoru faz kaymasinin kontrolu
‘Kisa devre empedansinin  ve yUkteki kaybin

olculmesi

-Bostaki kayip ve akimin olctulmesi

-Dielektrik rutin deneyler

YUk altinda basamak ucu degistirme deneyleri
-Izolasyon direnci

Tip Deneyleri
-Sicaklik artisi deneyi
Yildirim darbe deneyi

Ozel Deneyler

-Sargilar ile toprak ve sargilar arasindaki siganin
belirlenmesi,

-Uc fazh transformatérlerde sifir bilesen empedansinin
olcUlmesi

-Kisa devre dayanim deneyi (KEMA)

-Ses seviyelerinin dlculmesi

-Bostaki akimin harmoniklerinin élctlmesi

-Sarglilarin topraga karsl yalitim direncinin olculmesi
velveya yalitim sistemi sigalarinin kayip faktordndn
(kayip acisi tanjantl) (tgd) dlculmesi.

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

-Test of on-load tap changers

-Insulation resistance

Type Tests
-Temperature rise test
-Lightning impulse test

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
measurement of dissipation

windings and/or
factor of the insulation system capacitances.
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