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Surtas Elektrik Cihazlari San. ve Tic. A.S. 1977 yilinda Karakdy-istanbul'da kurulmustur.
Sirket Kuruculari Suren Tasgi, Avadis Tas¢i ve Haygaran Tasgi 1999 yilinda hisselerini o
gune kadar sirketine olan katkilarini ortaya koyan Ali Dogan’a devretmistir.

Gug elektronigi konusunda faaliyet gosteren Surtas, servo elektronik voltaj regilatorleri,
statik voltaj regulatorleri, on-line kesintisiz gu¢ kaynaklari, kablo pabucu, aki sarj
redresorleri ve transformatorler dretmektedir. CNC talasli imalati, kalip donanimlari, civa

buharli balast ve diger elektrik trinleri imal etmekte, yurtici ve yurtdisi piyasaya satisini
yapmaktadir.

Surtas Electrical Equipment Industry and Trade Co.was first established at Karakoy/ ISTANBUL
in the year 1977. Company Founders ; Suren Tasci , Haygaran Avedis Tasci at year 1999
transferred their rights to Mr. Dogan who had actually positvely contributed to the company
until that day.

Operating in the field of power electronics Power Electronics Electrical Equipment Industry
and Trade Inc. Voltage Regulators, Static Voltage Regulators, On-Line Uninterruptible Power
Supplies, cable lug, Battery Chargers and produces transformers. Cnc machining, molding
equipment, mercury vapor ballasts, and other electrical products manufacturing, For both
domestic and foreign markets.
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URETIM ANLAYISIMIZ VE TEMEL HEDEFiMiZ

Surtas olarak genis iretim ve Ar-Ge olanaklarina sahibiz. Uriinlerimizi siirekli yenileyip
gelistiriyoruz. Uriinlerimizde kaliteye, standartlara ve titizlige énem veriyoruz. Temel
hedefimiz, musterilerimizin endustriyel cihazlarini sorunsuz calistirmak i¢in, uzman
kadromuzla urettigimiz yuksek teknolojiye sahip voltaj kontrol ve optimizasyon
ekipmanlarimizla guvenli, surekli ve kararli enerji saglamaktir.

Musterilerimize surekli ve kesintisiz hizmet sunma anlayisiyla ¢alisiyoruz. Bilgili ve
uzman teknik personelimizle satis sonrasi destek hizmetlerini eksiksiz yerine getirmeyi
onemsiyoruz. Turkiye'nin konumundan kaynaklanan lojistik avantajini musterilerimize bir
firsat olarak sunmak istiyoruz. Kendi satis pazarlama kanallarina sahip kurumsal firmalar
i¢in uretici partner olmayi hedefliyoruz.

ISO-9001 Kalite Yonetim Sistemi'yle Uretim yapan sirketimizde, bitln Urinlerimizin test ve
kalite kontrolleri CE normlarina uygun sekilde yapilmaktadir. Doga ve ¢evre dostu uretim
anlayisiyla, musterilerimize yillarca kullanabilecekleri kaliteli, verimli ve ergonomik cihazlar
sunabilmek en buyuk kivan¢ kaynagimizdir.
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OUR PRORDUCTION PHILOSOPY AND AIMS

As Surtas, we have extensive manufacturing and R & D facilities. Electrical Devices products
are continually renewing and developing. Quality of our products, standards, and diligence
attached are the great importance. The main objective of our company is to produce high- tech
devices, voltage control and optimization of industrial equipment to operate safely, to provide
continuous and stable energy with well trained staff.

With the motto of providing continuous, uninterrupted service to our customers. Surtas Electrical
Devices with knowledgeable and competent technical personnel fulfills complete after-sales
support services in order to offer her customers an opportunity of taking advantage of Turkey's
geopolitical position. Surtas is aiming to be the main and official manufacturer for the companies
whom wants to create their own channels for sales in their countries.

With 1ISO-9007 Quality Management System in our company, in the production process, testing
and quality control of all products are made in compliance with CE norms. Respecting and
caring for environment Surtas Electrical Equipment Industry and Trade Co is proud of its
activities which of offer products/equipment to her customers can use for many years with high
quality, efficient, ergonomic and durable.
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TRANSFORMATORLERLE iLGiLi GENEL BILGILER T

Tum sarimlarda bakir veya aluminyum iletken kullaniir ve bu iletkenlerin
izolasyon malzemeleri belirlenmis izolasyon siniflarina uygundur. Tim Surtas
transformatorleri izolasyon sivisi icerisine daldirilir ve firinlanarak kurutulur.
Kullanici belirtmedigi stirece B sinifi izolasyona uygun transformatorler uretilir.
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GUC VE ISINMA

Transformatorun nominal gu¢ degeri, transformatorun sekonder devresinin surekli
olarak verebildigi kVA veya VA cinsinden gli¢ degeridir. Transformator surekli olarak
tam yukte calistirilmiyorsa, asagidaki stirelerde asiri yuklere dayanabilir.

Tam yukdin strekli gekilen Kabul edilebilir asir1 yiik degerlerinin tam yiikte % olarak orani
ylike orani (%) % 150 % 140 %130 % 120 % 110
50 30 min 45 min 65 min 105 min 180 min
60 25 min 40 min 60 min 95 min 170 min
70 20 min 30 min 45 min 80 min 155 min
80 15 min 25 min 40 min 75 min 140 min
90 8 min 15 min 30 min 60 min 120 min

Bu degerler, transformatorin bulundugu ortam sicakligi maksimum 40 °C ve deniz
seviyesinden yuksekligi en fazla 1.000 metre olan yerler i¢in gecerlidir.

DEVREDE KALIS FAKTORU

Bazi durumlarda transformatorler surekli olarak tam yukte calistirillamazlar. Bu
durumlarda transformator yapisi asagidaki gibi kugultulebilir.

Devrede Kalis Zamani ED = 100 x (Yiikli Zaman / is Zamani)
Is Zamani = Yukli Zaman + Bos Zaman
Faktor F = v (ED/100)

n www.surtastrafo.com.tr



? GENERAL INFORMATION TRANSFORMERS

Copperand aliminum conductors are used in all windings and insulating materials of these
conductors are determined according to isolation class. All transformers are immersed
in insulation fluid and dried in the ovens.Transformers are manufactured according to
class B insulation as long as the user to specify.
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POWER AND HEAT

Nominal power of the transformer is equal to continuous power of secondary circuit value
in Va and kVA.If the transformer does not run continuously at full load it can withstand the
overload in the following periods.

The ratio of continuos shot to The ratio of acceptable overload to full load in %

full load (%) 150 % 140 % 130 % 120 % 110 %
50 30 min 45 min 65 min 105 min 180 min
60 25 min 40 min 60 min 925 min 170 min
70 20 min 30 min 45 min 80 min 155 min
80 15 min 25 min 40 min 75 min 140 min
90 8 min 15 min 30 min 60 min 120 min

These values apply where the ambient temperature of 40 degrees and a maximum height
of 1,000 meters.

OPERATING FACTOR

In some cases transformers can not be operated continuously at full load. In this case,
the structure of the transformer can be reduced as follows.

Time of Stay in Active ED = 100 x (Charged Time / Work Time)
Working Time = Charged Time + Leisure Time
Factor F=v (ED/100)

S
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Devrede kalkis zamani bilinen transformatorlerin glgcleri asagida verilen tablodan
yararlanilarak kugultulebilir.

ED(%) |5 10 15 20 40 60 80
Factor F | 0.22 0.32 0.39 0.45 0.63 0.77 0.89
Ornek:

1. kVA glicundeki transformatorden ED = %40 isteniyor. Tip glici hesaplandiginda,
Ptype =F x 1,0 kVA =0.63 x 1,0 kVA = 0.63 kVA bulunur.

GERILIM
Giris ve cikis gerilimleri, kullanicinin belirtecegi bilgilere gore dizayn edilir.

FREKANS

Firmamizin iirettigi transformatorler genelde 50-60 Hz'e gore dizayn edilir. ihtiyaca
gore istenilen frekansa gore uretim yapilabilir.

a) izole (Seperate) Sargi

Bu transformatorlerde primer ile sekonder sargilar birbirinden bagimsiz olarak
sarilmistir.
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The working time has been known transformer’s power can be reduced according to the

table below,

ED (%) 5 10 15 20 40 60 80
Factor F | 0.22 0.32 0.39 0.45 0.63 0.77 0.89
Sample:

ED=40% is requested out of 1 kVA transformer. When do you calculate the type power
you find out, Ptype = F x 1,0 kVA =0.63 x 1,0 kVA = 0.63 kVA

VOLTAGE

Input and output voltages are designed based on the information the user specifies.

FREQUENCY

Transformers produced by our company are usually designed according to the 50/60 Hz.
Transformers can be produced according to the desired frequency.

a) Isolated (Seperate) Windings

In this transformer primary and secondary windings are wound independently.

www.surtastrafo.com.tr m
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b) Oto Sarg!

Oto sargida transformator tek sargili olup, sekonder, terminal olarak ¢ikilmistir. Bu

sarim tipinde, onemli miktarda malzeme ekonomisi saglanabilir.

Bu sarim tirinde, tip gucu daima nominal gugten daha kuguktur.

Ornek:

Tip Gicti = Nominal Gii¢ x (1-(Altgerilim/Ustgerilim))
Ornek: Nominal Gli¢ = 1,0 kVA
Primer Gerilim = 440V

Sekonder G

erilim=220V

Tip Glcii = 1,0 kVA x (1-(220 V 1440 V)) = 0,5 kVA

Bu transformator 0,5 kVA guiciindeki bir izole transformator ile ayni boyutta olacaktir.

IZOLASYON SINIFLARI

Sinif

m o m

H

Kabul edilebilir maksimum
nominal yukteki durum sicakligi

120°C
130°C
155°C
180 °C

ortalamasi
Nominal Yuk
75 °C

80 °C

100 °C

135 °C

Talep dogrultusunda H sinifinda da uretim yapilabilir.

ORTAM SARTLARI

Ortam sica
Depolanan

kligi
sicaklik

Montaj yuksekligi

-10 C'den +40 °C'ye kadar
-20 C'den +70 °C'ye kadar
1.000 m'ye kadar

Yuksek sicakliklarda transformator gucu azalma gosterir.

KISA DEVRE KORUMASI

Transformatorlerimizde genellikte kisa devre korumasi yoktur. Tam ve limitli kisa
devre korumalari talep uzerine saglanir.

Kabul edilebilir max. asiri sicaklik

Kisa devre
135 °C
145 °C
170 °C
200°C

m www.surtastrafo.com.tr
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b) Auto Winding

Auto transformer windings is a single winding has been criticized as a secondary terminal.
A significant amount of material economy auto winding is provided.

Type of power is always less than the nominal power of the auto wrap

Sample:

Type Power=Nominal Powerx(1-Lower Voltage/Highest Voltage)
Sample: Nominal Power = 1.0 kVA
Primer Voltage = 440 V

Seconder Voltage = 220 V

Type Power = 1.0 kVA x (1-(220 V 1440 V)) = 0.5 kVA

This transformer will be the same size with the power to 0.5 kVA isolated transformer.

ISOLATION CLASSES

Class

I m T m

Temperature at an acceptable
maximum rated load

120 °C
130 °C
155 °C
180 °C

Production can be made H class on request

ENVIRONMENTAL CONDITIONS

Ambient temperature
Storage temperature
Installation Height

temperature extremes

Nominal load
75 °C

80 °C

100 °C
135°C

From -10 to 40 Celcius
From -20 to 70 Celcius
Upto 1000 meters

Transformer looses power at high temperatures.

SHORT CIRCUI T PROTECTION

The average maximum acceptable

Short circuit
135°C
145 °C
170 °C
200°C

Generally our transformers do not short-circuit protection.Full and limited short-circuit
protection are available on request.
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KISA DEVRE KORUMASIZ TRANSFORMATORLER

Butransformatorlerde sigorta, korumaanahtarivesicaklik kontrolorueklenmemistir.
Bu transformatorlerin ¢alismasi esnasinda mutlaka bir dis sigorta bulunmalidir. Bu
sigortayl secerken transformatorun ilk ¢galisma aninda, primer devresinin, ¢ok kisa
slire nominal akimin (10-30 kati), daha fazla demeraj aklimi ¢ekebilecegine dikkat
edilmelidir. Bu nedenle primer devresine gecikmeli atan sigorta kullanilmalidir. Eger
ilk calisma aninda yuk devredeyse, sekonder akimindan dolayi baslangi¢c akiminda
bir cokme etkisi olusur.

LIMITLI KISA DEVRE KORUMALI TRANSFORMATORLER

Butransformatorleruygunsigorta,asiriyikanahtariveyadiger korumaelemanlariyla
donatilmistir.

TAM KISA DEVRE KORUMALI TRANSFORMATORLER

Akim sinirlamali transformator olarak da bilinir. Ozel tasarim metotlariyla biyiik
gerilim dusmeleri elde edilebilir.

www.surtastrafo.com.tr




THE TRANSFORMERS WITHOUT SHORT-CIRCUIT PROTECTION

Protection key, fuse and temparature controller switch are not assembled to these
transformers. There must be an external fuse in case of operation of these transformers.
When selecting this fuse should be noted that transformer primary circuit in the first

work attracted (10-30 times) more inrush current for a very short period. Therefore in the
primary circuit delayed fuse must be used.

LIMITED SHORT-CIRCUI T PROOF TRANSFORMERS

These transformers are equipped with suitable fuse,overload switch or other protection.

FULL SHORT-CIRCUI T PROOF TRANSFORMERS

These transformers are known as current-limiting transformers.With special design
methods a large voltage drop can be achieved.

.
L
]
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KORUMA SINIFLARI

Transformatorler DIN 40050 sayfa 10'da yer alan koruma sistemi ozelliklerine
uygun olarak dizayn edilir. ilgili koruma sistemleri IP ve iki kod numarasi olarak
tanimlanmistir. Transformatorler ¢ogunlukla IP00, IP23, IP54 koruma sistemine
uygun olarak ¢alistirirlar.

Kod | ilk Kod ikinci Kod
Temas Korumasi Yabanci Madde Sivi Madde Korumasi
Korumasiz

0 Korumasiz Korumasiz Korumasiz

1 Blylk parga Biiyiik parca (50 mm) Dik damlayan su

2 Parmak biykliginde parca Orta boy par¢a (12 mm) | 15 derece aciyla damlayan su

3 2,5 mm kalinliginda tel veya is aleti Ufak parga (2,5 mm) 60 derece agiyla dokilen su

4 1 mm kalinliga kadar tel veya is aleti | Koseli par¢a (1Tmm) Tim yonlerden su piskiirtme

5 Toz Tam korumali Su akintisi

6 Tam korumali Tam korumali Siddetli akinti

7 - - Belirli bir basin¢ ve zaman
suresince daldirma

8 | - - Onceden belirli ortamda uzun
sireli daldirma

KURULUM TALIMATLARI

Transformatorun montaj sekli, sogumasini garantileyecek sekildedir. ic ve dis
sogutma kanallari agik olmali hava sirkilasyonu engellenmemelidir.

CALISTIRIRKEN

Transformator ¢alistirilmadan once etiketteki nominal gerilim ve frekans degerinin,
sebeke degerleriyle ayni olup olmadigi karsilastirilmalidir. Baglanti vidalari iyice
sikilmalidir.

Calistirma ve bakim islerini sadece yetkili personel yapmalidir. Surtas kuru tip
transformatorleri bakim gerektirmez. Baglantilar ve transformatore yapisan toz vb.
kirler yilda iki kez kontrol edilmelidir.
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PROTECTION CLASSES

Transformers are designed to meet the protection specifications DIN 40050 page 10 in the
system. IP and related protection systems has been identified as the two code numbers.
Transformers run in accordance with mostly IP00, IP23, IP54 protection systems.

Code | First Code Second Code
Contact protection Unprotected impurities Unprotected liquid
0 | Unprotected Unprotected Unprotected
1 | Large part Large part (50 mm) Vertical dripping water
2 | Finger-seized pc. Middle Seize (12 mm) Dripping water with angle 15
3 2,5 mm thickness wire or the tool Small size pc. (2,5 mm) Pouring water at an angle of 60
4 1 mm.thickness wire or tool Angled part (1 mm) Water spray from all directions
5 Dust Full protection Water flow
6 Full protection Full protection Water flow with power
7 - - Immersion under predetermined
pressure and time
8 - - Long-term immersion in a
predetermined environment

INSTALLATION INSTRUCTIONS

The transformer has to be assembled as to ensure cooling. Internal and external cooling
ducts must not be blocked air circulation should be open.

COMM ISIONNING

Before running the transformer rated voltage and frequency values on the label, whether
it is the same with the network values should be compared. Connection screws should
be tightened.

MAINTENANCE

Operation and maintenance work should be performed only by authorized personnel.
Surtas dry-type transformers do not need maintenance. Connections and dust should be
checked twice a year.
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HARMONIK FILTRE REAKTORLERI (DETUNED FILTER REACTOR)

Toplam Harmonik Bozulma

Gerilim ve akimin dalga seklinin sinusoidal seklinden uzaklasmasini yani bozulmanin
derecesini Toplam Harmonik Bozulma ile tanimlamaktayiz. Uluslararasi IEC 519-1992
‘ye gore standartlar icinde kabul edilen harmonik bozulma degerleri, Gerilim i¢in % 3,
Akim i¢in % 5 olarak belirlenmis. Ana dagitim panosunda yapilan ol¢imlerde gerilim
harmonigi %3 ila %5 ve akim harmonigi %10 ila %12 degerlerin Uzerinde ise onlem
alinmalidir.

The degree of divergence of the waveform of voltage and current from the sinusoidal form
can be defined as Total Harmonic Distortion.

According to IEC 519-1992 international standards the harmonic distortion accepted is
determined as 3% for voltage and 5% for currents. The measurements done from a main
distribution panel, if the voltage harmonics above 3% to 5% and current harmonics above
10% to 12% precautions should be taken.

Gerilim i¢cin Toplam Harmonik Distorsiyonu / Total Harmonic voltage Distortion:

= New Waveform With
- = 304 Harmonie Harmonic Distoruon
1 2
THDU = |—)* Un
Ul

Akim icin Toplam Harmonik Distorsiyonu:

1 2
THDI = (H) * Z In
Harmonik Kaynaklari / Harmonic Sources
« Statik AC/DC gug¢ doniistiiriicl / Static AC/DC power inverter
* Dogrultuculari (Reactifier)

1

« Ceviriciler (inverter)

* Ark ocaklari / Arc furnaces

« Elektroliz Uniteleri / Electrolysis units

«Dc motorlar

» Ac Hiz kontrol cihazlari / Ac speed Control devices

*Yumusak yol vericiler / Soft starter

* Frekans dondstirictler / Frequency inverters

*UPS

« Bilgi islem, TV, PC vb. Ofis ekipmanlari / Tv, Office equipment etc.
« Elektronik balastli armatiirler / Electronic ballast fixtures
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Harmoniklerin Sebep Oldugu Baslica Arizalar:

» Kondansatorlerin asiri yiiklenmesi, bunun sonucunda gerilim degerine bagli olarak dielektrik zorlanma ve nihayet
kondansatorlerin kullanim disi kalmasi

* No6tr noktasinda asiri yiklenme

e Transformatorlerde asiri isinma

*Rezonans durumlarinda sistemin asiri akim ve asiri gerilime maruz kalmasi

s isletmede gerilim disumunin artisi

e Yalitim ve izolasyonun zayiflamasi sonucu malzemelerde erken yaslanma ve teknik personelin hayati tehlike
altina girmesi

« Olgiim cihazlanin yanlis lgiimler yapmasi

* Diistik PF okumasi

 Enerji kayiplari

« Elektronik Kart Arizalari

» Makinelerde mekanik titresimler

» Kesici ve salterde agmalar

Harmonikler ile Kompanzasyonun iliskisi
* Kondansator bataryalari harmonik etkileri hem artiran hem de zararlarindan ilk etkilenen sebeke elemanidir.

Glg faktoru, cos g degerinden farkli olarak, harmoniklerin de dahil oldugu akim ile harmoniklerin de dahil oldugu
gerilim arasindaki faz farkidir.
Bu iki deger arasinda harmonikli ortamlarda asagidaki formil kadar bir fark olusur.
PF=[1/1+(THDI)?.cos o
THDI =%30 seviyelerinde harmonik akimi olan bir tiiketici cos g = 0,96 degerine sahipken;
PF = 0,88 degerinde bir gli¢ faktoriine sahip olacaktir.

Filtreli Kompanzasyon Yapilmasinin Faydalari

e Harmonik akimlarinin artisinin oniine gegilir.

*Rezonans ihtimalini bertaraf eder, bu sekilde sistemin asiri akim gekmesi engellenir.
» Kontaktor ve kondansator arizalarini onler omur uzatir.

* Besleme salterlerindeki gereksiz agmalar engellenerek lretimde siireklilik saglanir.
* Faturalarda reaktif cezalarin 6denmesi son bulur.

Problems caused by harmonics:

« Overloading of capacitors, resulting in dielectric strain depending on the voltage value and finally capacitors failure
 Overload at the neutral point

« Overheating in electrical engines and transformers

* Exposure of the system to overcurrent and overvoltage in resonance states

* Increased voltage reductions

« Materials premature aging due to insulation and isolation weakening and will endanger the technical personnal lives
« Inaccurate measurements from the system

 Low efficiency

e Energy losses

* Having faulty works in protection and control cards

e Mechanical vibrations in machines

« Opening in breakers and switches
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Relationship between harmonics and compensation
Relationship between harmonics and compensation
Capacitor batteries are the network elements that both increase harmonic effects and to be affected by them at
the first time.
Power factor, different from cos g, is the phase difference between the current including harmonics and the
voltage including harmonics. There is a difference between these two values as much as the following formula
in harmonic environments.
PF=[1/1+(THDI)?. coso
A consumer with harmonic current at THDI = 30% will have cos g = 0.96 and will have a power factor of PF = 0.88.

Benefits of filtered compensation systems

* Prevent the increase of harmonic currents

« Eliminates the possibility of resonance, thus prevent the system from drawing excessive current.
* Prevents contactor and capacitor failures and extends life of use

« Continuity in production is ensured by preventing unnecessary tripping of supply switches.

* Excess Reactive Power Charges are avoided.

Filtreli kompanzasyonda dikkat edilecek hususlar

Important points to be considered in filtered compensation systems

Filtreli kompanzasyon sistemlerinde beklenen performansi saglamak adina dikkat edilmesi gereken hususlar
sunlardir; Kondansatore seri baglanan Harmonik Filtre Reaktorleri kondansator Gizerindeki gerilimde, filtreleme
faktoriine(%p) bagli olarak asagidaki formiille orantili bir artis meydana getirmektedir. Kondansator gerilimini
secerken bu artis dikkate alinmalidir.

The issues to be considered in order to provide the expected performance in filtered compensation systems are as
follows; Harmonic Filter Reactors connected in series to the capacitor cause an increase in the voltage on the capacitor
proportional to the following formula depending on the filtering factor (%p). This increase should be taken into account
when selecting the capacitor voltage.

Uc min-> Minumum Capacitor Voltage
Un -> Nominal Voltage

XL -> Reactor reactance
Xc -> Capacitor reactance

Temel frekansta reaktoriin ile kapasitorin reaktanslari orani %p olarak ifade edilir.
The ratio of reactor and capacitor reactances at fundamental frequency is expressed as %p.

fr -> Resonance frequency For fr=134 Hz ,%p=%14

fn -> Nominal frequency For fr =189 Hz ,%p = %7
For fr=210Hz, %p = %5.67
Fr=Fn/(%p)

Harmonik Filtre Reaktord filteleme faktoriine gore kondansator Volatjlari se¢imi asagida belirtilmistir;
Capacitor Voltages selection according to Harmonic Filter Reactor filtering factor is given below;

p=%5.67 Uc =425V
p=%7 Uc =430V
p=%14 Uc=465V
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Harmonik Filtre Reaktoru Seg¢imi

Harmonik Filtre Reaktor se¢imi yapilirken kompanzasyon sistemi kapali durumda iken THDI ve THDU olgimi
yapilmalidir. Olciim sonuglarina gore secilmesi onerilen Harmonik Filtre Reaktoriniin filtreleme faktorleri
asagidadir.

THDU < %8 ve U5 < %5 ise p=%5.67 veya p=%7 Harmonik Filtre Reaktoru

THDU < %8 ve U5 > %5 ise p=%7 Guglendirilmis Tip Harmonik Filtre Reaktoru

THDU > %8 ve harmoniklerin siiziilmesi isteniyor ise p=%5.67 Gii¢lendirilmis Tip Harmonik Filtre Reaktori
THDU > %8 ve kondansatorlerin asiri akimdan korunmasi isteniyor ise p=%14 Harmonik Filtre Reaktori
Sistemde U3 Ugiincl harmonikler yliksek ise p=%14 Harmonik Filtre Reaktori

Harmonik distorsiyonun sebekeyi kirletmesini azaltmak icin p=%5.67 Harmonik Filtre Reaktori
kullanilabilir.

p=%7 Harmonik Filtre Reaktorleri igcin en optimal filtreleme faktorudir ve sistemde harmonikler ¢ok
yuklsek seviyelerde degilken kullanilir. Sistemi dis etkilerden korur.

QL = Qc * (Un2 / Ut:2 ) * (1/(1-p))
QL -> Reaktor Gucd

Un -> Sebeke Voltaji

Qc -> Kondansator Giici

Uc -> Kondansator Voltaji

p -> Filtreleme Faktori

Harmonik Filtre Reaktorlerinin birincil amaci; sistemde kondansatori fazla akimlardan koruyarak, sistemin
rezonansa girmesini engellemektir.

Choosing Correct Detuned Filter Reactor

When selecting the Detuned Filter Reactor, THDI and THDU should be measured while the compensation

system is off. According to the measurement results, the filtering factors of the Harmonic Filter Reactor recommended
to be selected are as follows.

If THDU < %8 and U5 < %5 then p=%5.67 or p=%7 detuned reactor might be selected

If THDU < %8 and U5 > %5 then p=%7 reinforced type detuned reactor might be selected

If THDU > %8, to filter the harmonics then p=%5.67 reinforced type detuned reactor might be selected

If THDU > %8, to protect the capacitor from the overcurrent so p=%14 detuned reactor might be selected

If U3 is over the third harmonic level in the system so p=%14 detuned reactor might be selected

To reduce the influence of the harmonic distortion on the grid so p=%5.67 detuned reactor can be used.

p=%7 detuned reactors are considered as optimal filtering factor and can be used in systems where the
harmonics level aren't higher. It permits to protect the system from some negative effects.

QL = Qc * (Un2 / Ut:2 ) * (1/(1-p))
QL -> Reactor Power

Un -> Nominal Voltage

Qc -> Capacitor Power

Uc -> Capacitor Voltage

p -> Filtering Factor

The main purpose of Harmonic Filter Reactors is to prevent the system from entering resonance by protecting the
capacitor from excess currents in the system.
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Kondansatar glicu ve voltajina gore kullanilmasi gereken Harmonik Filtre Reaktori asagidaki tabloda belirtilmistir.

Tablo ile gosterirsek;
fr=189 Hz, p= %7, Un = 400V icin Harmonik Filtre Reaktdr GlucU asagidaki tabloya gore belirlenebilir.

By showing it in table;
Harmonic Filter Reactor Power for fr = 189 Hz, p = 7%, Un = 400V can be determined according to the table below.

CAPACITOR REACTOR POWER
POWER 440V 450V 480V 525V
5 444 4.25 3.73 3.12
7.5 6.66 6.25 5.6 4.7
10 8.88 8.5 7.5 6.25
12.5 1.1 10 9.33 7.8
15 13.3 12.5 11.2 9.36
20 17.8 17 15 12.5
25 22.2 20 18.7 15.6
28 25 23.8 20.9 17.5
30 26.7 25 22.2 18.7
40 (2X20) 35.6 34 30 25
50(2X25) 444 40 37.3 31.2
56(2X28) 50 47.6 41.8 35
60(2X30) 53.3 50 44.4 37.5
75(3X25) 66.6 63.7 56 46.8
80(4X20) 71.1 68 60 50
90(3X30) 80 75 67.2 56.2
100(4X25) 88.8 85 75 62.4
112(4X28) 100 95.5 83.6 70
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HARMONIK FILTRE REAKTORU (ANTi REZONANS REAKTORU)

Harmonik filtre reaktorleri filtreli kompanzasyon uygulamalarinda, kondansatorlere seri bagli sekilde
kullanilirlar. Anti Rezonans reaktorleri olarak da isimlendirilebilir.

* Glic kondansatori veya kondansatorleri ile harmonik filtre reaktoriinden olusan kompanzasyon kademesinin
rezonans frekansinin lizerindeki frekanslarda kompanzasyon sistemi endiiktif duruma gelir. sebeke de enduktif
karakterli oldugundan harmonik rezonans olasiligi ortadan kaldirilmis olur.

« Filtreli kompanzasyon sistemleri kondansatorlerin devreye alinis anlarinda ¢ekilen yiiksek darbe akimlarini
onemli dl¢lde sinirlayarak kondansatorleri korurlar. Bu sekilde ozellikle biyulk gligli kompanzasyon
kademelerinin devreye alinmalari sirasinda sebeke geriliminde olusan olumsuzluklar da giderilmis olur

«Harmonik filtrelerin amaci sistemdeki harmonikleri yoketmek degildir. Ancak kompanzasyon tesisati devreye
girmesiyle, yliksek frekanslarda kondansatorlerin empedanslari distiigu icin harmoniklerde yasanan artisin
online gegecektir.

e Sistemde harmonik olgiimi yapilirken, eger kompanzasyon mevcut ise devre disi birakilip tam yikteki harmonik
olcilerek tasarim yapilmalidir.

« Reaktorler yapisi geregi isinan uriinler oldugu igin panolarda yeterli miktarda hava akisini saglayacak sekilde
onlemler alinmalidir.

« Standart kondansatorler nominal akimin %30 fazlasina stirekli yliklenebilirler.Reaktorler bu akimi tasiyacak
sekilde tasarlanmalidirlar.

«Harmonik akimlari kisa siirede asiri seviyelere ylikselebileceginden reaktorlerin nominal akimin %70 i kadar
asirt akimlarda doyuma ulasmamasi gerekmektedir. Reaktorlerin Linearitesi diisiinilerek tasarim yapilmalidir.

e Linearite i¢in aki yogunlugu nominal akimda diisiik olmalidir. Aki yogunlugu limiti gegerse niive asiri iIsinmaya
baslar ve endiiktans azalir. Endiiktansin azalmasi rezonans frekansinin kaymasi gibi sistemde bozulmalara
sebep olabilir.
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DETUNED FILTER REACTOR

e Detuned filter reactors are used in series with capacitors in filtered compensation applications. It can also be
named as Anti Resonance reactors.At frequencies above the resonance frequency of the compensation stage
consisting of power capacitor or capacitors and detunned filter reactor, the compensation system becomes
inductive. Since the network is also inductive, the possibility of harmonic resonance is eliminated.

« Filtered compensation systems protect the capacitors by significantly limiting the high impulse currents
drawn during the start-up of the capacitors. In this way, especially during the commissioning of large power
compensation stages, the negative effects on the mains voltage are eliminated.

*The purpose of detuned filters is not to eliminate harmonics in the system. However, when the compensation
installation is activated, it will prevent the increase in harmonics as the impedance of the capacitors decreases
at high frequencies.

«When measuring harmonics in the system, if compensation is available, it should be disabled and the design
should be made by measuring the harmonic at full load.

« Since reactors are products that heat up due to their structure, measures should be taken to ensure sufficient
air flow in the panels.

« Standard capacitors can be continuously loaded to 30% more than the rated current. Reactors must be designed
to carry this current.

» Since harmonic currents can rise to extreme levels in a short time, reactors should not saturate at overcurrents
up to 70% of the rated current. Linearity of the reactors should be considered in the design.

« For linearity, the flux density must be low at rated current. If the flux density exceeds the limit, the core starts

to overheat and the inductance decreases. The reduction of inductance can cause disturbances in the system
suchas a shift of the resonant frequency.

HARMONIK STANDARTLARI /HARMONIC STANDARDS

Harmonics Harmonik Katsayilari
U1 %100 %106 %110 %110
U3/ u1 %0.5 %0.5 %0.6 %0.6
us /U1 %5 %6 %7.8 %9.6
u7 /U1 %5 %5 %6.7 %7.8
uttl /U1 - %3.5 %5 %4.9
u13/ U1 - %3 %4.3 %4.3
THDVmax %7 %8 %12 %14

1
_ 2
THDUmax = (_Ul) * E Un

Harmonik Filtre Reaktorleri teklif talebinde istenen bilgiler;
Information needed during the detuned Filter Reactors quotation Request;

» Sebeke gerilimi / Rated voltage
«Rezonans frekansi veya filtreleme faktorl / Resonance frequency or detuning factor
« Kondansator gerilimi, giicl, frekansi / Capacitor voltage, power and frequency
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SONT REAKTORLER (ENDUKTIF YUK REAKTORLERI)

Sont Reaktorler endiiktif etki tireten cihazlardir ve bu nedenle Endiiktif Yiik Reaktorleri olarak da anilirlar. Kapasitif
ylikiin yogun oldugu sistemlerde reaktif dengeyi saglamak (kompanze etmek) adina sisteme paralel olarak baglanirlar.
Enerji iletim ve dagitiminda enerji istasyonlari arasindaki uzun mesafeler; bir baska deyisle kullanilan uzun kablolar;
kapasitif etkinin artmasina neden olmaktadir. Ornek gdstermek gerekirse, {iniversite ve isletme kampiisleri, kirsal
bélgelerde kurulu olan radyo/tv vericileri ve baz istasyonlari, havaalanlari ve sanayi bolgeleri kullanilan uzun kablolar
nedeniyle kapasitif etkinin yliksek olabilecegi konumlardir. Uzun kablo mesafeleri disinda UPS cihazlari,

tasarruf ampulleri ve bilgisayarlar da kapasitif etkiyi arttirir. Kondansator igcerin elektronik cihazlarin yuksek sayilarda
bulunmasi da reaktif dengeyi bozan diger bir faktordur.

Kapasitif etki yliksekse asagidaki sorunlar bas gosterir;

« Enerji sistemine daha az aktif enerji akar.

e Sisteme bagli bulunan elektriksel elemanlarin verimi diiser ve omiirleri azalir, bunun sonucu olarak bakim ve onarim
maliyetleri artar.

« Enerji dagitim sirketlerine 6denen reaktif enerji ceza bedelleri ortaya ¢ikar.

Sont Reaktorleri tim bu sorunlarin ortadan kaldirilmasi amaciyla yiksek kalite ve standartlarda sizin ihtiyaglariniz igin
ozel olarak tasarlanir.

Shunt Reactors are devices that produce inductive effects and are therefore also referred to as Inductive Load Reactors. They
are connected in parallel to the system in order to provide (compensate) reactive balance in systems where capacitive load
is intense.

In energy transmission and distribution, long distances between energy stations; in other words, long cables used; cause an
increase in the capacitive effect. For example, university and business campuses, radio/tv transmitters and base stations
installed in rural areas, airports and industrial zones are locations where the capacitive effect can be high due to the long
cables used. In addition to long cable runs, UPS devices, light bulbs and computers also increase the capacitive effect. The high
number of electronic devices containing capacitors is another factor that disrupts the reactive balance.

If the capacitive effect is high, the following problems occur;

« Less active energy flows into the energy system.

« The efficiency of the electrical elements connected to the system decreases and their lifetime decreases, resulting in
increased maintenance and repair costs.

* Reactive energy penalties are paid to energy distribution companies.

Shunt Reactors are specially designed for your needs with high quality and standards in order to eliminate all these problems.

www.surtastrafo.com.tr E



MONOFAZE iZOLASYON

TRANSFORMATORLERI
MONO PHASE ISOLATION TRANSFORMERS

Kullanim Alanlari / Usage Areas

Aydinlatma / Elektik Otomasyon Lighting / Electric Automation
Demir-Celik / Makine / Robotik Steel / Machinery / Robotics / Ship
Gemi Insaat / Asansor / Ving Sanayii Construction / Elevator / Lifting Industry
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KOD PSVVER PAKET Tipi| BOYUTLAR /DIMENSIONS (mm) AGIRLIK .
CODE vy | PESmm) Ty T Ty E | c | WEGHT (ko) /

STMO0010 10 EI60/25 | 60 | 63 | 80 | 42 | 50 | 4 0,6
Wil STM0020 20 EI60/40 | 60 | 80 | 85 | 59 | 50 | 4 0,9
S STM0030 30 EI84/30 | 84 | 70 | 90 | 40 | 51 4 15 H
=l STM0050 50 EI84/35 | 84 | 80 | 90 | 50 | 50 | 4 1.7
ol STM0100 100 | EI84/100 | 84 | 90 | 90 | 70 | 50 | 4 2
S STMO0150 150 EI96/45 | 96 | 75 | 100 | 50 | 78 | 6 3 \
§ STM0200 200 | EI108/55 | 108 | 90 | 100 | 65 | 78 | 6 4 \ f/
% STM0300 300 | EI120/60 | 120 | 100 | 110 | 72 | 88 | 6 5
il STMO500 500 | EI120/78 | 120 | 115 | 110 | 88 | 84 | 6 7
bl STMO750 750 | EI150/75 | 150 | 125 | 150 | 95 | 89 | 8 10
poll STM1000 1000 | EI171/80 | 171 | 140 | 175 | 113 | 112 | 8 14
I STM1500 1500 | EI192/70 | 192 | 135 | 190 | 100 | 131 | 8 17
4 STM2000 2000 | EI192/90 | 192 | 160 | 190 | 125 | 131 | 8 21
il STM3000 3000 |EI192/120| 192 | 170 | 190 | 140 | 130 | 8 24,5
~fll STM4000 4000 |EI250/100 | 250 | 180 | 240 | 138 | 160 | 8 40
’g STM5000 5000 |EI250/140| 250 | 225 | 240 | 185 | 180 | 8 60
= STM7500 7500 |EI300/110| 300 | 210 | 275 | 165 | 225 | 8 67
il STM8500 8500 |EI300/120| 300 | 215 | 275 | 165 | 225 | 8 78
il STM10000 10000 |EI300/140 | 300 | 235 | 275 | 185 | 225 | 8 89

STM12500 12500 |EI300/170| 300 | 265 | 275 | 215 | 225 | 8 108

STM15000 15000 |EI'300/200 | 300 | 295 | 275 | 250 | 225 | 8 120

Siparis lizerine o0zel Uretim yapmaktayiz.

Required voltages are produced on order.

Bu tipteki kontrol transformatorleri asagidaki 6zelliklere sahiptir:

-iyi regiilasyon

-Kisa siireli galismalarda yiiksek gli¢
-Standart (giris gerilimleri) 230 V ile 400 V
-+ % 5 primer gerilimi tolerans girisleri
-Ufak boyutta yliksek performans
-Vernikle nem korumasi

Butipkontroltransformatorleriiyiregiilasyonigintasarlandigindan
glinimiz ve gelecek standartlarina uyum saglayabileceklerdir.

These types of transformers have the following characteristics:

-Good regulation

-High power at short performances
-Standard (input voltages) 230 V and 400 V
-+ 5% primary voltage tolerance input
-High performance in small size

-Moisture protection with varnish

These types of transformers will accommodate to the present
and future standards because they are designed for regulation.

OZELLIKLER / FEATURES

DiZAYN / DESIGN

TEST GERILIMi / TEST VOLTAGE
GiRiS GERILIMi / INPUTE VOLTAGE
CIKIS GERILIMi / OUTPUT VOLTAGE

TiP / TYPE Acik tip / Open type

EN 61558 2-2'e gore kontrol transformatorii / EN 61558 2-2 Control transformers
Primer ile sekonder arasinda minumum 1800 VAC50Hz / Min.1800 VAC 50 Hz between primary and secondary
230V + % 5 ve / veya 400V + %5 / 230V + 5% and / or 400V + 5%

500 V'a kadar istenilen degerde / At desired value up to 500V

KORUMA iNDEKSI / PROTECTION INDEX
GUVENLIK SINIFI / SAFETY CATEGORY
TERMAL SINIF / THERMAL CATEGORY
FREKANS / FREQUENCY

BAGLANTI TiPi / CONNECTION TYPE

1p00

1. sinif / 1st class
ta40°C/ B

50 Hz

Klemensli, pabuclu / Connector, lugs

220-24 220-24
500-750 VA 1000-5000 VA
110-220 110-220
750-1500 VA 2000-10000 VA
D:200 mm D:300 mm

G: 155 mm G: 270 mm

H: 240 mm H: 350 mm

220-24
5000-10000 VA
110-220
10000-15000 VA

D: 400 mm
G: 400 mm
H: 400 mm
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TRIFAZE TRANSFORMATORLERI

THREE PHASE TRANSFORMERS

Kullanim Alanlari / Usage Areas

Aydinlatma / Elektik Otomasyon Lighting / Electric Automation
Demir-Celik / Makine / Robotik Steel / Machinery / Robotics / Ship
Gemi Insaat / Asansor / Ving Sanayii Construction / Elevator / Lifting Industry
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. - BOYUTLAR AGIRLIK
CKO%DE POWCEgC(WA) P//DACKSE(TmTrInﬁI DIMENSIONS (kg) | WEIGHT
D G H (kg)
., IR 02 25/40 69 |155 | 135 3
el STT05 05 30/50 100 | 180 | 160 7
=l STT075 | 075 40760 130|240 | 240 16 "
M STT1.5 15 40/80 150 | 240 | 240 23
~ BSER 3 50/80 200 | 300 | 250 36
S B 6 50/100 200 | 300 | 250 50
§ STT9 9 60/100 200 | 360 | 350 65 [N/
el STT12 12 60/130 230 | 400 | 350 80
= Sk 15 70/130 230 410 | 400 | 115
= IS 20 70/140 240 410 | 400 | 125
=l 7705 25 80/160 260 |480 | 500 | 185
=l -0 20 80/180 | 290 (480 |500 | 200
o e 40 100/140 | 250 | 600 | 600 | 250
:g STT60 60 100/180 290 | 600 | 600 330
; STT70 70 100/200 | 310 |600 | 600 | 360
2 STTs0 80 100/220 | 340 |600 | 600 | 400
=N 1790 90 100/230 | 350 |600 | 600 | 430
STT100 100 100/250 | 400 600 | 600 | 450

Siparis lizerine 6zel lretim yapmaktayiz.

Required voltages are produced on order.

Uc fazli Transformatorler, bitiin tc fazli sistemlerde kullanilmak
Uzere Uretilmis genis amacli transformatorlerdir.

Uc fazli elektrik sisteminin bulundugu butin enddustriyel
uygulamalarda kullanilabilirler.

The three phases Transformers are extensive transformers which are
produced to be used at entire three phase systems.

They can be used at entire industrial applications that have three
phase system.

OZELLIKLER / FEATURES

DiZAYN / DESIGN Talep edilen baglanti sekline gére / According to the requaired connetion form
GiRiS GERILIMi / INPUTE VOLTAGE 200 V'dan 600 V'a kadar / From 200 Vto 600 V

CIKIS GERILIMi / OUTPUT VOLTAGE 42 \'dan 600 V'a kadar / Form 42 Vto 1000 V

TiP / TYPE Acik tip / Open type

KORUMA INDEKSI / PROTECTION INDEX Ip00 / Index: Ip00

GUVENLIK SINIFI / SAFETY CATEGORY 1. sinif / 1st class

TERMAL SINIF / THERMAL CATEGORY Tat0°C/ B

FREKANS / FREQUENCY 50 Hz / ta400QB

SAGLANAN STANDARTLAR / THE PROVIDED STANDARDS EN615582-2

D: 300 D: 320 D: 500 D: 700
G: 300 G: 400 G: 600 G: 700
H: 280 H: 430 H: 650 H: 700
(mm) (mm) (mm) (mm)
1,5-3-6 kVA Kutulu 9-20 kVA Kutulu 25-30-40 kVA Kutulu 60-70-100 kVA Kutulu
Transformatorler Transformatorler Transformatorler Transformatorler
Boxed Transformers Boxed Transformers Boxed Transformers Boxed Transformers
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HARMONIK FILTRE REAKTORLERI

DETUNED FILTER REACTORS

Kullanim Alanlari / Usage Areas

Kompanzasyon sistemleri / Tekstil Compensation systems / Textile fac-
fabrikalari / Demir gelik sektoru / tories / Iron&steel facilities / Hospi-
Hastaneler / Alisveris merkezleri tals / Shopping centers
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HARMONIK FILTRE REAKTORLERI TEKNiK OZELLIKLERi/ TECHNICAL SPECIFICATIONS

« Yiiksek gecirgenlikli demir niiveli / High quality iron core

» 380-1000V voltaj araligi / 380-71000V voltage range

« Talebe gore %5.67 %7 %14 filtreleme faktorl / According to the Request 5,67%, 7%, 14% detuning
factor i

* TDHV %5 %7 %12 %14 e gore uretim cesitliligi / THDV 5%,7%,8%,12% and 14% Diversity in production

* Nominal Frekans: 50 Hz / 60 Hz / nominal frequency: 50 Hz / 60 Hz

« Endiiktivite Toleransi: + %5 / tolerance of inductivity: + 5%

« Sargilar: Bakir ya da Aliminyum Tel/Folyo / Winding materials: Cooper, aluminum wire/foil

» Tasarim: Hava aralikli tasarim / Design: iron core with multi air gap

« izolasyon Sinifi: F 155°C / Temperature class: F 155°C

e Ortam Sicakligi: -10°C / +40°C /Ambient temperature: -10°C / +40°C

« Orta bacakta asiri 1sinmaya karsi koruma / middle core heating protection

« Ozel vakumlu vernik uygulamasi ile nem korumasi ve daha sessiz calisma / Impregnated with high
quality resin to ensure good insulation and low noise.

» Sogutma: Hava / Dogal (AN) / Cooling: Natural air

« Tek faz veya 3 faz tasarim / Single or Three phase design

« Bakim gerektirmeyen tasarim / Free maintenance

« Yiiksek kalite, uzun ¢calisma omrii / High quality, long liftime

- istenen rezonans frekansi icin iiretim / special production according to the resonance frequency

« Rezonans frekansina uygun linearite akimi / Suitable linearity current acc. to the resonance frequency
» Akim miktarina gore klemens, bara baglantisi / Suitable terminals, Busbar

« CE, I1SO 9000 kalite yonetim sistemi ile uretim / CE, ISO 9000 Standards

« Varsayilan koruma derecesi: IP00 / Protection degree: IP00

- izolasyon dayanim voltaji 3000V / Insulation: 3000V

p=7% 189Hz 400V/50Hz / Linearite > 1,7 x Irms, class:F THDV %8

R;Oa;te(:_r Inductance 11 Irms Weight Dimension !
(KVAR) (L (mH)) (A) (A) (KG) (AxBxC)
§ 6.25 6.13 9 10.2 6 180X180X120
E 7.5 5.1 10.8 12.25 7 180X180X130
T 10 3.83 14.45 16.3 8 180X180X140
125 3.07 18 20.4 10 180X180X150
% 15 2.55 21.6 24.5 10.5 180X180X150
@ 20 1.92 28.9 32.68 13 240X240X150
-~ 22.2 1.72 32.1 36.3 17 240X240X160
ﬁ 25 1.53 36.1 40.8 17 240X210X170
§ 30 1.28 43.35 49.02 20 240X210X180 i
E 40 0.96 57.8 65.35 22 260X250X150
:g (A 0.86 64.16 72.6 22 260X250X150
E 50 0.766 72.2 81.68 26 300X255X160
E 75 0.51 108.4 123 33 300X255X180 1
80 0.48 115.6 130.7 38 300X255X190 ‘ P
100 0.38 144.5 163 48 360X300X190 . -

Siparis lizerine 6zel Uretim yapmaktayiz.

Required voltages are produced on order.
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SONT REAKTOR

SHUNT REACTOR

Kullanim Alanlar / Usage Areas

Kompanzasyon sistemleri / Tekstil Compensation systems / Textile fac-
fabrikalari / Demir gelik sektoru / tories / Iron&steel facilities / Hospi-
Hastaneler / Alisveris merkezleri tals / Shopping centers
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SONT REAKTORLER TEKNIK OZELLIKLERIi / TECHNICAL SPECIFICATIONS

« Yiiksek gecirgenlikli demir niive ve diislik kayip / High quality iron core with less loss

* Nominal Frekans: 50 Hz / 60 Hz / Nominal frequency: 50/60Hz

« Endiiktivite Toleransi: + %5/ / Tolerance of inductivity: + 5%

« Sargilar: Bakir ya da Aliminyum Tel/Folyo / Winding materials: Cooper, aluminum wire/foil

« Tasarim: Hava aralikli tasarim / Design: iron core with multi air gap

« izolasyon Sinifi: F 155°C / Temperature class: F 155°C

(istege bagli olarak H 180°C (optional))

« Ortam Sicakligi: -10°C / +40°C / Ambient temperature: -10°C / +40°C

« Her bacakta asiri 1sinmaya karsi koruma / Heating protection for all core

« Ozel vakumlu vernik uygulamasi ile nem korumasi ve daha sessiz calisma / Impregnated with
high quality resin to ensure good insulation and low noise.

» Sogutma: Hava / Dogal (AN) / Cooling: Natural air

« Tek faz veya 3 faz tasarim / Single or Three phase design option

» Bakim gerektirmeyen tasarim / Free maintenance

« Yiiksek kalite, uzun ¢alisma omrii / High quality, long liftime

« istenen gii¢ ve gerilimde 6zel tasarim / special production according to the request power and voltage
» Akim miktarina gore klemens, bara baglantisi / Suitable terminals, Busbar

« CE, I1SO 9000 kalite yonetim sistemi ile Uretim / CE, ISO 9000 Standards

« Varsayilan koruma derecesi: IP00 / Protection degree: IP00

- izolasyon dayanim voltaji: 3000V / Insulation: 3000V

Trifaze Sont Reaktorler Frekans / Three phase reactor frequency: 50Hz
Koruma Sinifi / Protection degree: IP00, Termal Class: F

0 POWER | VOLTAGE Agirik | ension
§ REACTOR KVAR) | ) LmH) | 1(A) V\I(T(lg;wt (AeBrO)

E SRS3 400/1 1 400 508 1.44 8 180x180x140
@ SRS3400/1.5 15 400 340 2.16 10 180x180x150
Al SRS3400/2.5 2.5 400 204 3.6 13 240x240x150
= SRS3 400/5 5 400 102 7.2 27 300%290x150
ﬁ'\d SRS3 400/7.5 7.5 400 67.4 10.9 36 300%290x170
Y SRS3400/10 10 400 51 145 4t 360x340x170
il SRS3400/12.5 12.5 400 401 18 53 360x340x180
F  SRS3400/15 15 400 334 22 60 360x340x190
E SRS3 400/20 20 400 25.5 29 83 420x400x210
S SRS3400/25 25 400 204 36.3 95 420x400x230
=l SRS3400/30 30 400 16.6 435 118 | 420c400c250
A SRS3 400740 40 400 12.8 58 160 | 480x450x300
I SRS3400/50 50 400 10.2 72.5 180 | 480x450x330

Siparis lizerine dzel Uretim yapmaktayiz.

Required voltages are produced on order.

Monofaz Sont Reaktorler Frekans / Single phase reactor frequency: 50Hz,
Koruma Sinifi / Protection degree: IP00, Termal Class: F

D POWER |VOLTAGE Agirlik | ension
E S REACTOR (KVAR) | (V) LimH) | NA) W(T('g;“ (AXBxC)
Shall  SRSTTKVAR 1 230 168 4,35 65 150x140x130
Bl SRS 15KVAR 1.5 230 112 6,52 9 150x140x150
S Al SRST3KVAR 3 230 56 13,1 17 192x170x170
el SRS15KVAR 5 230 33,7 217 20 210x210x180
E"B SRS1 7.5KVAR 75 230 22,5 32,6 25 210x260x200
S8 SRST 10KVAR 10 230 16,8 435 30 250x310x210

Siparis lizerine 6zel Uretim yapmaktayiz.

Required voltages are produced on order.

www.surtastrafo.com.tr E
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TRIFAZE SERVO VOLTAJ REGULATORLERI
THREE PHASE SERVO VOLTAGE REGULATORS

Kullanim Alanlari / Usage Areas

Kesintisiz Glic Kaynaklari / CNC Tezgahlari Uninterruptible Power Supplies, TV / Radio
Otomasyon Ekipmanlari / Asansorler / Bilgisayar Transmitter Stations, GSM Base Stations,
Sistemleri / Klimalar / Sogutucular / Fotograf Image and Sound Production Studios, Air
- Matbaa Baski Makineleri / Gemiler / Elektrik - Conditioners Medical Devices, Hospitals,
Motorlari / Goriintii ve Ses Uretim istasyonlari Neon and Laser illuminations, Press
TV - Radyo Verici istasyonlari / GSM Baz and Textile Machines, Photograph Press
istasyonlari / Yakit Pompa istasyonlari / Banka Machines, Submerging Pumps, Ships,
Subeleri / is-Alisveris Merkezleri / Tibbi Electric Motors and All Electrical Devices
Cihazlar Hastaneler / Fabrikalar Sensitive to Voltage Changes .

m www.surtastrafo.com.tr I!
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MODEL
GUG / POWER

Glic Faktorl / Power Factor
GiRiS / INPUT
Giris Voltaji / Input Voltage

Giris Voltaji Toleransi /Input Voltage Tolerance

Giris Frekansi /Input Frequency

Giris Baglantisi / Input Connection

CIKIS / OUTPUT

Cikis Voltaji / Output Voltage

Cikis Voltaji Toleransi / Output Voltage Tolerance
Cikis Akimi / Output Current

Asiri Yik / Over Load

Cikis Frekansi / Output Frequency
Verim / Efficiency

LCD Baglantisi /Display

Haberlesme /Communication

KORUMA / PROTECTION

Cikis Voltaji Koruma / Output Voltage Protection

Akim Koruma / Current Protection

By-pass / By-pass

Yiiksek Voltaji Koruma / Surge Arrester

izolasyon Transformatorii /Isolation Transformer

GENEL / GENERAL

Maksimum Sicaklik /Maximum Temperature
Calisma Yiksekligi /Altitude

BagilNem / Humidity

Akustik guirlltt /Acoustic Noise Transformer

STR
Standart / Standard
080

380V AC 3 Faz +Notr /380 VAC 3 Phase + Neutral

275V AC-430VAC(175-480V AC opsiyonel)

275 VAC-430VAC (175 - 480 V AC optional)

50 Hz. (60 Hz. ops.) +/- %5 /50 Hz. (60 Hz. optional) +/- 5%

Uygun kapasitedeki klemens grubuile  / Suitable terminal

380V AC 3Faz +Notr /380 VAC 3 Phase + Neutral
+/- %25

Standart / Standard
Pasif sigorta ile asiri akim koruma
Over current protection with fuse

50 Hz. (60 Hz. ops.) +/- %5 /50 Hz. (60 Hz. optional) +/- 5%

> %90
Giris ve ¢ikis icin indikator lamba, ¢ikis voltajini gosteren voltmetre
Indlicator for input and output - Voltmeter for output voltage

Ariza durumu icin kontak bilgisi (opsiyonel)
Contact info in case of failure (optional)

Cikis voltaji 415V AC - 395 V AC disina ¢iktiginda ¢ikisi kontaktor ile
kapatma (opsiyonel) / When Output Voltage out of 180 V AC-230 V AC
tolerance values, Output Off with contactor (optional)

Asiri akima karsi giris ve / veya ¢ikista sigorta ile koruma
When Output Voltage out of 180 VAC - 230 V AC tolerance
values, Output Off with contactor (optional)

Ariza ve bakim durumlari igin manuel by-pass
Manuel by-pass for failure and maintenance

Cihaz glictine ve koruma sinifina uygun degerle yiksek voltaj ve
yildinim koruma Unitesi (opsiyonel) / Suitable Surge Arrester unit
for lightning (optional)

Ozel uygulamalarda kullanilmak tizere cikis veya giriste ~ izolasyon
Transformatori (opsiyonel) / Input and Output Isolation Transformer
for special usage (optional)

-10°C-+40°C

2.000m

% 90 yogunlasmamis / 90% non condensed
<55dB

Siparis lizerine 0zel Uretim yapmaktayiz. / Required voltages are produced on order.

7

T

Sebeke voltajinin diizensiz ve
glvenilmez oldugu yerlerde,
cihazlarinizin sorunsuz
calismasi icin ekonomik

bir ¢oziimddir. Agir ¢calisma
sartlarinda tam yiikte ylksek
verimlilikte ¢calismayi saglayan
kaliteli materyaller ile
tretilmistir. Genis bir kullanim
alanina sahiptir. Hareketli parga
icermektedir. Bu ylizden belirli
araliklarla bakim yapilmasi
gerekir.

Servo Voltage Stabilizer is an
economical solution for operation
of your electrical without any
problem wherever the main
supply is not relibable. Produced
with high quality materials,
supplies to operate under heavy
duty conditions at full load with
high efficiency STRXX has very
wide using area range and to be
used for years with reliability and
without any problem. So that the
regular maintenance need to be
carried out..

OZELLIKLER / FEATURES KoD gUc | BOYUTLAR ) |AGIRLIK
CODE POWER | DIMENSIONS WEIGHT

Biitiin elektrikli cihazlar icin giivenilir kullanim. / Reliable operation for all electrical appliances. (kVA) G D | H
Mikroislemci temelli kartlarla akilli ve koruma dunitesi. / Smart protection unit with STR3 3 600 | 390 | 300 55
microprocessor-based card. STR6 b 600 | 390 | 300 60
Ariza hallerinde ;ebekedgn cgllsmak icin acma-kapgma ve by-pass salteri. /Open to work STR105 10,5 400 | 600 | 1130 100
from the network in fault situations on/off by-pass switch.
Cikis igin voltmetre. / Voltmeter for output. STR15 15 400 | 600 | 1130 | 155
Giris ve cikis icin'ierikat'dr lamba. /Indicator lamp for the inputs aﬁd qutputs, STR22.5 22,5 400 | 600 | 1130 181
Cikista devre kesicilerle asiri akim ve kisa devre koruma. / The circuit breaker over-current
and short circuit protection at output. STR30 30 400 | 600 | 1130 | 205
Kilitli kapaklar ile bakim ve servis kolayligl. / Locked covers for maintenance and easy STR45 45 400 | 650 | 126 275
services.
RAL-7035 elektrostatik boya. / RAL-7035 electrostatic paint. STR6O 60 550 | 900 | 1360 | 377
Ergonomik tasima kulplari, lastik ayaklar. / Ergonomic carrying handles, rubber feet. STR75 75 550 | 900 [ 1360 | 410
Kul.lan.m |ht|yacm§ gore ngl dizayn. / Sgecra[ QeISIgn accord/ng to.user nee.ds. STR100 100 550 | 900 | 1360 | 505
Kaliteli malzeme ile basit bir yapida lretim, minimum ariza riski. / A simple structure of
production with quality materials, minimum fault risk. STR120 120 550 | 900 | 1360 | 545
Clklsta‘koruma ve geC|kme amagli kontaktor nitesi (opsiyonel). / Contactor unit for output STR150 150 650 | 925 | 1400 | 625
protection and delay (optional). ’ - — e
Yiiksek voltaj ve yildirim diismesine karsi parafadur (opsiyonel). / Parafudur against high Slpar|§ Uzerine 0zel Uretim yapmaktayiz.
voltage and lightning (optional). Required voltages are produced on order.
Ergonomik ve giivenli ¢oziim. / Ergonomic and safe solution

www.surtastrafo.com.tr E
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MONOFAZE SERVO VOLTAJ REGULATORLERI
MONO PHASE SERVO VOLTAGE REGULATORS

Kullanim Alanlari / Usage Areas

Kesintisiz Glic Kaynaklari / CNC Tezgahlari Uninterruptible Power Supplies, TV / Radio
Otomasyon Ekipmanlari / Asansorler / Bilgisayar Transmitter Stations, GSM Base Stations,
Sistemleri / Klimalar / Sogutucular / Fotograf Image and Sound Production Studios, Air
- Matbaa Baski Makineleri / Gemiler / Elektrik - Conditioners Medical Devices, Hospitals,
Motorlari / Goriintii ve Ses Uretim istasyonlari Neon and Laser illuminations, Press
TV - Radyo Verici istasyonlari / GSM Baz and Textile Machines, Photograph Press
istasyonlari / Yakit Pompa istasyonlari / Banka Machines, Submerging Pumps, Ships,
Subeleri / is-Alisveris Merkezleri / Tibbi Electric Motors and All Electrical Devices
Cihazlar Hastaneler / Fabrikalar Sensitive to Voltage Changes .
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MODEL
GUC / POWER

Glic Faktori / Power Factor
GiRiS / INPUT
Giris Voltaji / Input Voltage

Giris Voltaji Toleransi / Input Voltage Tolerance

Giris Frekansi /Input Frequency

Giris Baglantisi / Input Connection

CIKIS / OUTPUT

Cikis Voltaji / Output Voltage

Cikis Voltaji Toleransi / Output Voltage Tolerance
Cikis Akimi / Output Current

Asiri Yik / Over Load

Cikis Frekansi / Output Frequency
Verim / Efficiency

LCD Baglantisi /Display

Haberlesme /Communication

KORUMA / PROTECTION

Cikis Voltaji Koruma / Output Voltage Protection

Akim Koruma / Current Protection

By-pass / By-pass

Yiiksek Voltaji Koruma / Surge Arrester

izolasyon Transformatorii /Isolation Transformer

GENEL / GENERAL

Maksimum Sicaklik /Maximum Temperature
Calisma Yiksekligi /Altitude

BagilNem / Humidity

Akustik Gurdiltl / Acoustic Noise Transformer

SMR 1
Standart / Standard
080

220V AC 1 Faz +Notr /220VAC 1 Phase + Neutral

165V AC-250VAC (100 - 260V AC opsiyonel)

165V AC-250VAC (100 - 260 V AC optional)

50 Hz. (60 Hz. ops ) +/- %5 /50 Hz. (60 Hz. optional) +/- 5%

Uygun kapasitedeki klemens grubuile  / Suitable terminal

220V AC 1 Faz +Notr /220 VAC 1 Phase + Neutral

+/- %25

Standart / Standard

Pasif sigorta ile asiri akim koruma

Over current protection with fuse

50 Hz. (60 Hz. ops.) +/- %5 /50 Hz. (60 Hz. optional) +/- 5%

> %90
Giris ve ¢ikis icin indikator lamba, ¢ikis voltajini gosteren voltmetre
Indlicator for input and output - Voltmeter for output voltage

Ariza durumu icin kontak bilgisi (opsiyonel)
Contact info in case of failure (optional)

Cikis voltaji 180 V AC - 240 V AC disina ¢iktiginda ¢ikisi kontaktor ile
kapatma (opsiyonel) / When Output Voltage out of 180 V AC-240 V AC
tolerance values, Output Off with contactor (optional)

Asiri akima karsl giris ve / veya ¢ikista sigorta ile koruma
When Output Voltage out of 180 V AC - 240 V AC tolerance
values, Output Off with contactor (optional)

Ariza ve bakim durumlari igin manuel by-pass
Manuel by-pass for failure and maintenance

Cihaz glictine ve koruma sinifina uygun degerle yiksek voltaj ve
yildinm koruma Unitesi (opsiyonel) / Suitable Surge Arrester unit
for lightning (optional)

Ozel uygulamalarda kullanilmak tizere cikis veya giriste  izolasyon
Transformatori (opsiyonel) / Input and Output Isolation Transformer
for special usage (optional)

-10°C-+40°C
2.000m

% 90 yogunlasmamis / 90% non condensed
<55dB

Siparis lizerine o0zel uUretim yapmaktayiz. / Required voltages are produced on order.

Sebeke voltajinin diizensiz ve
glvenilmez oldugu yerlerde,
cihazlarinizin sorunsuz
calismasi icin ekonomik

bir ¢oziimddir. Agir ¢calisma
sartlarinda tam yiikte ylksek
verimlilikte ¢calismayi saglayan
kaliteli materyaller ile
tretilmistir. Genis bir kullanim
alanina sahiptir. Hareketli parga
icermektedir. Bu ylizden belirli
araliklarla bakim yapilmasi
gerekir.

Servo Voltage Stabilizer is an
economical solution for operation
of your electrical without any
problem wherever the main
supply is not relibable. Produced
with high quality materials,
supplies to operate under heavy
duty conditions at full load with
high efficiency STRXX has very
wide using area range and to be
used for years with reliability and
without any problem. So that the
regular maintenance need to be
carried out..

OZELLIKLER / FEATURES KD GUC TN (mm) |ABIRLIK
CODE P %j )R 6 o | n |WEGHT

Biitiin elektrikli cihazlar igin glvenilir kullamim. / Reliable operation for all electrical appliances.
Mikroislemci temelli kartlarla akilli ve koruma unitesi. / Smart protection unit with SMR1 1 280 | 350 | 280 19
microprocessor-based card. SMR?2 2 280 | 350 | 280 29
Ariza hallerinde sebekeden ¢alismak igcin agma-kapama ve by-pass salteri. / Open to work
from the network in fault situations on/off by-pass switch. SMR3,5 35 445 | 350 | 300 29
Cl.k.ls icin voltrn.etre. ./ Voultmeter for outpyt. , SMR5 5 445 | 350 | 300 45
Giris ve ¢ikis icin indikator lamba. /Indicator lamp for the inputs and outputs.
Cikista devre kesicilerle asiri akim ve kisa devre koruma. / The circuit breaker over-current | | SMR7,5 7,5 530 | 350 | 275 50
a?(.j s.hort cfrcuitprotection at output: § . SMR10 10 600 | 390 | 300 40
Kilitli kapaklar ile bakim ve servis kolayligi. / Locked covers for maintenance and easy
services. SMR 15 15 600 | 390 | 300 70
RAL-7035 elektrostatik boya. / RAL-7035 electrostatic paint. SMR 20 20 500 | 500 | 850 70
Ergonomik tasima kulplari, lastik ayaklar. / Ergonomic carrying handles, rubber feet.
Kullanicr ihtiyacina gore 6zel dizayn. / Special design according to user needs. SMR25 25 500 | 500 | 850 76
Kaliteli malzeme ile basit bir yapida liretim, minimum ariza riski. /A simple structure of | | SMR30 30 500 | 500 | 850 85
production with quality materials, minimum fault risk.
Cikista koruma ve gecikme amagli kontaktor uinitesi (opsiyonel).  / Contactor unit for output SMR40 40 600 | 600 | 950 100
protection and delay ( optional). SMR50 50 600 | 600 | 950 120
Yiiksek voltaj ve yildirim diismesine karsi parafadur (opsiyonel). / Parafudur against high . L. L. .
voltage and lightning (optional). Siparis lzerine 6zel iretim yapmaktayiz.
Ergonomik ve glivenli ¢oziim. / Ergonomic and safe solution Required voltages are produced on order.
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STATIK TRIFAZE REGULATOR
STATIC TREE PHASE REGULATOR

Kullanim Alanlari / Usage Areas

Fabrikalar / Hastaneler Factory / Hospitals
Kamu Bingalarl / Evler Public Buildings / Home
Ciftlikler / Insaatlar Farms / Constructions
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MODEL SSR

GUC / POWER Standart / Standard
Glig Faktorl /Power Factor 0,90
GiRiS / INPUT
Giris Voltaji / Input Voltage 380V AC 3 Faz + Notr (400 - 415 V AC opsiyonel)
Giris Voltaji Toleransi / Input Voltage Tolerance | -%25 / +%715 (-%60 / +%40 opsiyonel) .
Giris Frekansi / Input Frequency 50 Hz. ( 60 Hz. opsiyonel) + %5
Giris Baglantisi / Input Connection Uygun kapasitedeki klemens grubuyla / Suitable terminal
CIKIS / OUTPUT
Cikis Violtaji / Output Voltage 8%2%/3&)3{535{4\,/%%#5[ +Notr (Neutral) (400 - 415V AC N
Cikis Voltaji Toleransi / Output Voltage Tolerance |+ %2 (+ %1 opsiyonel) / (optional) /G
Cikis Akimi / Output Current Standart / Standard
541969150 Yohts 10 5n Losdad 105
i b -% Uikte 10'sn./ Loade ec.
Agin Yk / Over Load % 151 - Yikte 0,2 sn. sonra Cikis Kapatma /  loaded 0.2 sec.
than turn off
. BOYUTLAR
Cikis Frekansi /Output Frequency 50 Hz. (60 Hz. opsiyonel) + %5 KOD GUc DIMENSIONS  |AGIRLIK
Verim / Efficiency > %97 CODE POWER (mm) WEIGHT
N , (kVA) G D H
LCD Baglantisi /Display 4x16 karakter LCD Gosterge/ 4x16-character LCD display

SSR30 30 380 |870 | 900 135
o “Remote Management System” (RS-232
Haberlesme / Communication Haberlesme Arabirimi, ETHERNET) ve yazilim SSR45 45 500 |700 | 1250 165
destegi ile uzaktan izleme ve yonetim (opsiyonel)

KORUMA / PROTECTION SSR60 60 500 |700 1250 230

Cikis icin Distik-Yiksek voltaj korumasi340VAC-420VAC) SSR75 75 500 |700 |1250| 300
When Output Voltage out of 340VAC-420VAC tolerance values, | | SSR100 | 100 600 |750 |1500| 350
Output Off with contactor

Cikis Voltaji Koruma
Output Voltage Protection

SSR120 | 120 600 |750 |1500| 400
1-Giris veya Cikista Sigorta ile koruma
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. 2-Mikroislemci ile Elektronik Asiri Akim Koruma SSR150 | 150 700 |1000{1500| 600

Ak Koruma / Current Protection 1-Fuse protection with MCB at Input or Output
2-Flectronical Over Current Protection Via Microprocessors SSR200 | 200 800 |1100{1170| 700
Ariza ve bakim durumlar igin manuel by-pass SSR250 | 250 800 |1100/1170| 800

By-pass /By-pass Manuel by-pass for failure and maintenance
: o - SSR300 | 300 1400]750 |1750| 900
Cihaz glictine ve koruma sinifina uygun degerle yiksek

Yiiksek Voltaji Koruma / Surge Arrester voltaj ve yildirim koruma tinitesi (opsiyonel) / Suitable SSR400 | 400 1400|750 | 1750 1100
Surge Arrester gnit for lightning (optional) SSR500 | 500 2100(750 |1750] 1300

izol. Transf tori Giris ve Cikista Izolasyon Transformatori (opsiyonel)

/zo[aiyonT ra r;s ormatory Input and Output Isolation Transformer for special SSRé00 | 600 2100|750 |1750] 1400

solation Transformer usage (optional)

SSR700 | 700 2500|900 |1750| 1700
SSR800 | 800 2500|900 |[1750| 1800

GENEL / GENERAL
Calisma Sicakligi / Operating Temperature -10°C ~ +40 °C (-15 °C ~ +55 °C opsiyonel)
Calisma Yiksekligi / Altitude <3000m SSR900 | 900 125001900 |1750| 1950
BagilNem /Humidity % 90 yogunlasmamis / 0% non condensed SSR1000| 1000 |2500({900 [1750| 2100
Akustik GUrultu /Acoustic Noise Transformer | <55 dB

Siparis lizerine o0zel lretim yapmaktayiz.

Siparis lzerine 6zel liretim yapmaktayiz. / Required voltages are produced on order. Required voltages are produced on order.

OZELLIKLER / FEATURES

Biitiin elektrikli cihazlar icin giivenilir kullanim. Safe use for all electrical appliances. and protection unit with
Mikroislemci temelli kartlarla akilli ve koruma Unitesi. microprocessor-based smart card.
500 V/sn. voltaj diizeltme hizi. 500V / sec. voltage correction rate.
Toz, nem, titresimden etkilenmeyen enddistriyel ortamlara uygun, bakim Dust, moisture, vibration protected suitable for industrial environments,
gerektirmeyen teknoloji. maintenance technology.
Yiiksek verim, sessiz calisma. High efficiency, quiet operation.
Gii¢ kartlarinda Tristor, besleme iinitelerinde SMPS teknolojisi ile gercek Tristar in power card, the SMPS power supply unit actual static modular
statik modiiler yapi. construction technology.
Ariza hallerinde sebekeden calismak icin agma-kapama ve by-pass salteri. Turn off and by-pass switch to operate the network in case of malfunction.
Otomatik ve manuel by-pass 6zelligi. Automatic and manual by-pass feature
Elektronik asirt akim ve kisa devre korumasi. Electronic overcurrent and short circuit protection.
Estetik, ergonomik dizayn, kiigiik boyut, uzun 6miir. Aesthetic, ergonomic design, small size, long life.
Kaliteli malzeme ile kompakt yapida iiretim, minimum ariza riski. Compact production with quality materials, minimum risk of failure.
Cikista voltaj ve yildirim diismesine karsi parafadur (opsiyonel), izolasyon ~ And the output voltage is parafa against lightning (Optional). isolation
trafosu (opsiyonel). transformer (optional). Harmonic filter (optional).
Harmonik filtre (opsiyonel), RFI filtre (opsiyonel). RFI filter (optional).
ISO 9001:2008 kalite yonetim sistemi ile tiretim. IS0 9001: 2008 quality management system of production.
2 yil garanti, 10 yil yedek parga garantisi. 2 year warranty, 10-year spare parts guarantee.
Yaygin servis destegi. Wide range of maintanence support

P L1
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STATIK MONOFAZE REGULATOR
STATIC SINGLE PHASE REGULATOR

Kullanim Alanlari / Usage Areas

Fabrikalar / Hastaneler Factory / Hospitals
Kamu Bingalarl / Evler Public Buildings / Home
Ciftlikler / Insaatlar Farms / Constructions
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MODEL SSM

GUC / POWER Standart / Standard
Glig Faktorl /Power Factor 0,90
GIRIS / INPUT
Giris Voltaji / Input Voltage 220V AC 1 Faz + Natr (230 - 240 V AC opsiyonel)
Giris Voltaji Toleransi / Input Voltage Tolerance | %25/ +%715 (-%60 / +%40 opsiyonel)
Giris Frekansi / Input Frequency 50 Hz. (60 Hz. opsiyonel) + %5 H
Giris Baglantisi / Input Connection Uygun kapasitedeki klemens grubuiile  / Suitable terminal
CIKIS / OUTPUT
Cikis Voltaji / Output Voltage 220V AC 1 Faz + Notr (230 - 240 V AC opsiyonel)
Cikis Voltaji Toleransi / Output Voltage Tolerance | + %2 (+ %1 opsiyonel) G\ /D
Cikis Akimi / Output Current Standart / Standard
% 101 - %7125 Yiikte 3 dk. / Loaded 3 Min.
Asiri YUk / Over Load % 126 - %150 Yikte 10 sn. / Loaded 10 Sec.
% 151 - Yiikte 0,2 sn. sonra Cikis Kapatma  /Loaded 0.2 sec. than tum of f.
Cikis Frekansi / Output Frequency 50 Hz. (60 Hz. opsiyonel) + %5
Diizelteme Hizi / Regulation Speed 500 V/sec.
Verim / Efficiency > %97
Cikis Baglantisi / Output Connection Uygun kapasitedeki klemens grubuiile  / Suitable terminal
LCD Baglantisi /Display 2x16 karakter LCD Gosterge / With 2x16 character LCD Display

o “Remote Management System” (RS-232 Haberlesme Ara -
Haberlesme / Communication birimi, ETHERNET) ve yazilim destegi ile uzaktan izleme ve
yonetim (opsiyonel)

KORUMA / PROTECTION

Cikis icin Distik-Yiiksek voltaj korumasi (190 V AC - 240 V AC)

Cikig Voltaji Koruma When Outout Voltage out of 190 V AC - 240 V AC tolerance values,
Output Voltage Protection Output Off with contactor
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1-Giris veya Cikista Sigorta ile koruma
2-Mikroislemci ile Elektronik Asirt Akim Koruma
1-Fuse protection with MCB at Input or Output
2-Electronical Over Current Protection Via Microprocessors BOYUTLAR

Akim Koruma / Current Protection

Bv-pass / By-pass Ariza ve bakim durumlari igin manuel by-pass KOD (c]i[o D/M%rﬁii?NS AGIRLIK
P yP Manuel by-pass for failure and maintenance CODE  |POWER WEIGHT
N - (kVA) | 6| D | H
Cihaz glictine ve koruma sinifina uygun degerle yiiksek
Yiksek Voltaji Koruma / Surge Arrester voltaj ve yildinm koruma unitesi (opsiyonel) / Suitable Surge SSM5 5 250 400/ 430| 40
Arrester unit for lightning (optional) SSM7,5 7,56 |250 (400|430 45
izolasyon Transformatarii Giris ve Cikista izolasyon Transformatori (opsiyonel) SSM10 10 250|400/ 430] 50
Isolation Transformer Input and Output Isolation Transformer for special usage (optional) SSM15 15 250 |400| 430] 70
GENEL / GENERAL SSM20 20 310 (550|530 90
Calisma Sicakligi / Operating Temperature -10°C~+40°C(-15 °C~ +55 °C opsiyonel) SSM30 30 310 |550(530| 110
Calisma Yiksekligi / Altitude <3.000m SSM40 40 310550530 130
BagilNem /Humidity % 90 yogunlasmamis / 90% non condensed SSM50 50 310 |550(530| 150
Akustik Gurlltl /Acoustic Noise Transformer | <45dB Siparis iizerine 6zel liretim yapmaktayiz.
Siparis tzerine 6zel Uretim yapmaktayiz. / Required voltages are produced on order. Required voltages are produced on order.
OZELLIKLER / FEATURES
Biitiin elektrikli cihazlar icin giivenilir kullanim. Safe use for all electrical appliances. and protection unit with
Mikroislemci temelli kartlarla akilli ve koruma initesi. microprocessor-based smart card.
500 V/sn. voltaj diizeltme hizi. 500V / sec. voltage correction rate.
Toz, nem, titresimden etkilenmeyen endiistriyel ortamlara uygun, bakim Dust, moisture, vibration protected suitable for industrial environments,
gerektirmeyen teknoloji. maintenance technology.
Yiiksek verim, sessiz calisma. High efficiency, quiet operation. _ .
Giic kartlarinda Tristor, besleme iinitelerinde SMPS teknolojisi ile gercek Tristar in power card, the SMPS power supply unit actual static modular
statik modiiler yapi. construction technology.
Ariza hallerinde sebekeden calismak icin agma-kapama ve by-pass salteri. Turn offa(zd by-pass switch to operate the network in case of malfunction.
Otomatik ve manuel by-pass ézelligi. Automatic and manual by-pass feature
Elektronik asiri akim ve kisa devre korumasi. Electronic overcurrent and short circuit protection.
Estetik, ergonomik dizayn, kiiciik boyut, uzun 6miir. Aesthetic, ergonomic design, small size, long life. ) )
Kaliteli malzeme ile kompakt yapida iiretim, minimum ariza riski. Compact production with quality materials, minimum risk of failure.
Cikista voltaj ve yildirim diismesine karsi parafadur (opsiyonel), izolasyon ~ And the output voltage is parafa against lightning (Optional). isolation
trafosu (opsiyonel). transformer (optional). Harmonic filter (optional).
Harmonik filtre (opsiyonel), RFI filtre (opsiyonel). RFl filter (optional). _ )
ISO 9001:2008 Kalite yénetim sistemi ile Gretim. IS0 9001: 2008 quality management system of production.
2 yil garanti, 10 yil yedek parga garantisi. 2 year warranty, 10-year spare parts guarantee.
Yaygin servis destegi. Wide range of maintanence support
P L1
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KOMBI REGULATORLERI

COMBI REGULATORS
Kullanim Alanlari / Usage Areas

Tv / Buzdolabi / Miizik seti Tv / A Refrigerator / Stereo

Telefon Santralleri /Kombi / Faks Telephone Exchanges / Combi / Fax
Gl / Power (kVA) 300-500-1000V A
Giris Voltaji / Input Voltage 130-250 V AC
Cikis Voltaji / Output Voltage 220V +%4
Calisma Sekli / Methot of Operating Otomatik / Automatic
Verim / Capacity %95 / Index: Ip00
Montaj / Installation Duvara / Wall
Asiri Gerilim / Exess Voltage Korumali / Protected
Diistik Gerilim / Low Voltage Korumali / Protected
Asirt Akim / Ower Current Korumali / Protected
Asiri Isi / Heat Korumali / Protected
Calisma Sicakligi / Operating Tempeture 0°C/ +50°C/ Index: Ip00
Belgeler / Documents CE /1S0 9001-2008
Boyutlar (cm) / Dimensions (cm) 25x9x15
Agirlik (cm) / Weight (kg) 3,25
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HAVUZ TRAFOSU
POOL TRANSFORMER

Yizme havuzu aydinlatma ve distk voltajli diger donanimlar igin
tasarlanan ozel trafolar, 220 V'u, Uretim asamasinda belirlenmis olan,
H guvenli bir voltaja dustrerek havuzlarimizda kullanilabilmesini saglayan
elemanlardir. Standartve elektronik ¢esitleriile ihtiyag duydugunuz yliksek
performans ve uzun omir ozelliklerini verimli bir sekilde sunmaktadir.
\ Trafo segiminizi, oncelikle kag¢ Voltluk bir ekipman besleyecegine dikkat
/ ederek, ardindan W cinsinden gucinu aydinlatma ekipmanlarinizin
) gucind karsilayacak sekilde kiyaslayarak kolaylikla yapabilirsiniz.
Ornegin, 12 Vile galisan, her biri 300 W gliclinde 2 adet aydinlatma armaturinizi beslemek igin, yine 12
V degerinde bir trafo segmeli, toplam 600 W'lik glici karsilamak igin bir adet 600 W veya 2 adet 300 W'lik
trafo kullanmalisiniz.
Swimming pool lighting and low voltage transformers specially designed for other equipment, 220 Volt are
decreasing in a safe voltage which is determined during the production process, which enables the use of our
pool members. Transformer your choice, note that feed primarily by a few volt equipment, and then easily
done by comparing the power in watts of power to meet your lighting equipment. For example, employees
with 12 volts, each 300 watts 2 to feed your lighting luminaire, however, an optional transformer worth 12V,
you should use one 600 Watt or 2 x 300-watt transformer to accommodate a total of 600 watts of power.

Havuz alanlari ve aydinlatma uygulamalari igin ozel
tasarlanmis elektrik trafolari / Specially designed electric

GUC | GIRIS | CIKIS

ACIKLAMA POWER | INPUT |00UTPUT trans)_‘ormers fo_r lighting applications and pool area.
EXPLANATION Watt Volt Volt || Plastik kutulu tip aydinlatma trafosu-Nem ve kimyasallara

dayanikli 6zel plastik trafo kutusu-220 V giris - Modele

Plastik kutulu tip havuz 288 358 ;Z gore 300 ~600 Watt, 12 ~24 V cikis-Kolay montaj-Sigorta
aydinlatma trafosu 400 220 12 korumali-LED ¢alisma gdstergeli-Yiksek kaliteli.

BOYUTLAR |G 200 400 220 24 Specially designed electric transformers for lighting applications
DIMENSIONS |D 220 400 220 12 and pool area-Plastic box type lightinning transformer-Moisture and
(mm) H 140 500 220 24 chemical-resistant plastic transformer box.-220 V input.

According to the model 300 ~ 600 Watts, 12 ~ 24 V output - Easy

installation-Fuse protected-LED operation indicator-High quality.

www.surtastrafo.com.tr m
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LINE INTERAKT IF UPS

650 -1000 -1400 - 2000
LINE INTERACTIVE UPS

Kullanim Alanlari / Usage Areas

Ofisler / Hastaneler Offices / Hospitals
Santraller Power Plants
Telekominikasyon Telecommunication
Bilisim Teknolojileri Information Technologies
Evler / Fabrikalar Houses / Factories

44
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GiRiS / INPUT

Giris Faz Sayisi / Number of
Input Phase

Giris Faz Gerilim Toleransi / Input
Voltage Toleration

Giris Frekansi / Input Frequency

Giris Gug Faktort /Input
Power Factor

CIKIS/ OUTPUT
Transfer Suresi / Transfer Time
Cikis Gerilimi / Output Voltage

Cikis Dalga Sekli/ Output Wave
Shape

THD (%100 Lineer Yiikte)
THD (100% Lineer Load)

Verim / Efficiency
GENEL / GENERAL

Calisma Sicaklgr / Working
Heat

Koruma Sinifi / Protection
Class

AKU / BATTERY
Ak Tipi / Battery Type

Aku Calisma Sicakligi / Battery
Working Heat

KORUMALAR / PROTECTIONS

TEKNIK OZELLIKLER / TECHNICAL FEATURES

Korumalar / Protections

FiZIKSEL OZELLIKLER
PHYSICAL FEATURE

Agirlik (kg) / Weight (kg)
STANDARTLAR / BATTERY

Glivenlik - EMC Standarti / Security
- EMC Standard

HABERLESME
COMMUNICATION

Arayiiz lletisim Portali / Interface
Communication Portal

Opsiyonel / Optional

Line interaktif Ups 650-1000-1400-2000

Line Interactive Ups 650-1000-1400-2000

1 Faz 170 VAC - 270 VAC /Mono Phase 170 VAC - 270 VAC

+%10
50 - 60 Hz

>98 %

0ms
220 VAC

Sinls / Sine Wave

<% 3, (lineer olmayan yikte: <%b) /< 3%, (not lineer load: < 5%)

<% 92

0/40°C

P20

Tam kapali, kuru tip, bakim gerektirmeyen aku
Fully closed, dry type, maintenance-free

<25°C

Kisa devre, asiri sicaklik, asiri yuk, ytiksek gerilim, ak seviyesi diistik
Short circuit, over heat, over load, high voltage, low battery level

18-23-40

EN 62040-1-1 giivenlik / EN 62040-2 EMC
EN 62040-1-1 security / EN 62040-2 EMC

RS-232

Dahili veya harici SNMP, kuru kontakt karti, USB kart, harici manuel bypass
Internal or external SNMR dry contact card, USB card, external manual bypass

OLCULER /DIMENSIONS

GUG / POWER G (mm) D (mm) H (mm)
065 KVA 130 223 350
1 KVA 130 223 390
1.4 KVA 150 240 390
2 KVA 145 360 453

et

N\
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ONLINE UPS 1 FAZ GIRIiS / 1 FAZ CIKIS

10-30 kVA
MONO PHASE INPUT / MONO PHASE OUTPUT 10 - 30 kVA

Kullanim Alanlari / Usage Areas

Ofisler / Hastaneler Offices / Hospitals
Santraller Power Plants
Telekominikasyon Telecommunication
Bilisim Teknolojileri Information Technologies
Evler / Fabrikalar Houses / Factories
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TEKNiIK OZELLIKLER / TECHNICAL FEATURES

GIRIS / INPUT

Giris Faz Sayisi / Number of
Input Phase

Giris Faz Gerilim Toleransi / Input
Voltage Toleration

Giris Frekansi / Input Frequency

Giris Guig Faktord /Input
Power Factor

CIKIS/ OUTPUT
Transfer Suresi / Transfer Time
Cikis Gerilimi / Output Voltage

Cikis Dalga Sekli/ Output Wave
Shape

THD (%100 Lineer Yiikte)
THD (100% Lineer Load)

Verim / Efficiency
GENEL / GENERAL

Calisma Sicakligi / Working
Heat

Koruma Sinifi / Protection
Class

AKU / BATTERY

AKU Tipi / Battery Type

Aki Calisma Sicakligr / Battery
Working Heat

KORUMALAR / PROTECTIONS

Korumalar / Protections

FiZiKSEL OZELLIKLER
PHYSICAL FEATURE

Agirlik (kg) / Weight (kg)
STANDARTLAR / BATTERY

Guvenlik - EMC Standarti / Security
- EMC Standard

HABERLESME
COMMUNICATION

Arayiiz iletisim Portali / Interface
Communication Portal

Opsiyonel / Optional

Online Ups 1 Faz Giris / 1 Faz Cikis 10-30 kVA

Mono Phase Input / Mono Phase Output 10-30 kVA

1 Faz 170 VAC - 270 VAC /Mono Phase 170 VAC - 270 VAC

+%10
50-60Hz

>98%

Oms
220 VAC

Sinls / Sine Wave

<% 3, (lineer olmayan ylkte: <%5) /< 3%, (not lineer load: < 5%)

<%92

0/40°C

P20

Tam kapal, kuru tip, bakim gerektirmeyen aku
Fully closed, dry type, maintenance-free

<25°C

Kisa devre, asiri sicaklik, asiri yuk, yuksek gerilim, aki seviyesi disiik
Short circuit, over heat, over load, high voltage, low battery level

18-23-40

EN 62040-1-1 glvenlik / EN 62040-2 EMC
EN 62040-1-1 security / EN 62040-2 EMC

RS-232

Dahili veya harici SNMP, kuru kontakt karti, USB karti, harici manuel bypass
Internal or external SNMR, dry contact card, USB card, external manual bypass

OLCULER /DIMENSIONS

GUC / POWER G (mm) D (mm) H (mm)
TkVA 130 223 390
2KVA 145 360 453
3KVA 190 365 485
6kVa 215 430 600
T0KVA 215 590 780
et

N\
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ONLINE UPS - 3 FAZ GIRIS / 1 FAZ CIKIS

10-30 kVA
3 PHASE INPUT / MONO PHASE OUTPUT 10 - 30 kVA

Kullanim Alanlari / Usage Areas

Ofisler / Hastaneler Offices / Hospitals
Santraller Power Plants
Telekominikasyon Telecommunication
Bilisim Teknolojileri Information Technologies
Evler / Fabrikalar Houses / Factories
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TEKNIK OZELLIKLER / TECHNICAL FEATURES

GiRiS / INPUT

Giris Faz Sayisi / Number of
Input Phase

Giris Faz Gerilim Toleransi / Input
Voltage Toleration

Giris Frekansi / Input Frequency

Giris Gug Faktort /Input
Power Factor

CIKIS/ OUTPUT
Transfer Suresi / Transfer Time
Cikis Gerilimi / Output Voltage

Cikis Dalga Sekli/ Output Wave
Shape

THD (%100 Lineer Yiikte)
THD (100% Lineer Load)

Verim / Efficiency
GENEL / GENERAL

Calisma Sicaklgr /Working
Heat

Koruma Sinifi / Protection
Class

AKU / BATTERY
Ak Tipi / Battery Type
Aku Calisma Sicakligi / Battery

Working Heat
KORUMALAR / PROTECTIONS

Korumalar / Protections

FiZIKSEL OZELLIKLER
PHYSICAL FEATURE

Agirlik (kg) / Weight (kg)
STANDARTLAR / BATTERY

Glvenlik - EMC Standarti / Security
- EMC Standard

HABERLESME
COMMUNICATION

Arayiiz lletisim Portali / Interface
Communication Portal

Opsiyonel / Optional

Online Ups 3 Faz Giris / 1 Faz Cikis 10-30 kVA

3 Phase Input / Mono Phase Output 10 - 30 kVA

3Faz /3 Phase

+%10
50 - 60 Hz

>98 %

0ms
220 VAC

Sinls / Sine Wave

<% 3, (lineer olmayan yikte: <%b) /< 3%, (not lineer load: < 5%)

<% 92

0/40°C

P20

Tam kapali, kuru tip, bakim gerektirmeyen aku
Fully closed, dry type, maintenance-free

<25°C

Kisa devre, asiri sicaklik, asiri yik, ytiksek gerilim, aki seviyesi diistik
Short circuit, over heat, over load, high voltage, low battery level

30-50-70

EN 62040-1-1 giivenlik / EN 62040-2 EMC
EN 62040-1-1 security / EN 62040-2 EMC

RS-232

Dahili veya harici SNMP, kuru kontakt karti, USB karti, harici manuel bypass
Internal or external SNMR dry contact card, USB card, external manual bypass

OLCULER /DIMENSIONS

GUG / POWER G (mm) D (mm) H (mm)
10- 15 kVA 325 500 500
15- 20 KVA 325 600 600
20- 30 KVA 325 700 700

[,
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ONLINE UPS - 3 FAZ GIRIiS / 3 FAZ CIKIS

10-600 kVA
3 PHASE INPUT /3 PHASE OUTPUT 10 - 600 kVA

Kullanim Alanlari / Usage Areas

Ofisler / Hastaneler Offices / Hospitals
Santraller Power Plants
Telekominikasyon Telecommunication
Bilisim Teknolojileri Information Technologies
Evler / Fabrikalar Houses / Factories
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TEKNIK OZELLIKLER / TECHNICAL FEATURES

GiRiS / INPUT

Giris Faz Sayisi / Number of
Input Phase

Giris Faz Gerilim Toleransi / Input
Voltage Toleration

Giris Frekansi / Input Frequency

Giris Gug Faktort /Input
Power Factor

CIKIS/ OUTPUT

Cikis Glicl / Output Power
Cikis Gerilimi / Output Voltage
GUcg Faktord / Power Factor

THD (%100 Lineer Yukte)
THD (100% Lineer Load)

Verim / Efficiency

Asirt Yiik Korumasi / Efficiency
GENEL / GENERAL

Calisma Sicakligr / Working Heat

Koruma Sinifi / Protection Class

Kullanict Ara Birimi / User Interface

Girisler /Inputs

Alarm Kayit / Alarm Record
Yazilim / Software

AKU / BATTERY

Ak Tipi / Battery Type

Aki Calisma Sicaklgi / Battery
Working Heat

Akl Test / Battery Type
Akl Korumasi / Battery Type
KORUMALAR / PROTECTIONS

Korumalar / Protections

HABERLESME
COMMUNICATION

Arayiiz lletisim Portali / Interface
Communication Portal

Online Ups 3 Faz Giris / 3 Faz Cikis 10-600 kVA

3 Phase Input / 3 Phase Output 10 - 600 kVA

3Faz 270 VAC-380 VAC /3 Phase 270 VAC - 380 VAC

+%10
50 - 60 Hz

>98%

10 kVA - 600 kVA ya kadar / From 10 kVA to 600 kVA
220-380VAC (240-415VAC opsiyonel) / (240-415 VAC optional)
08

<% 3, (lineer olmayan yikte: <%b) /< 3%, (not lineer load: < 5%)

<% 94

% 100-% 125yiikte: 10dk. | % 125-% 150yiikte: 1 dk. | %150 yikte: statik by - pass
in 100%-125% load:10 minutes in 125% -150% load:1 minute|in 150% loadt static by-pass

07/40°C
P20

LCD panel, minik led panel, 5 vektor buton, grafik renkli dokunmatik ekran (opsiyonel)
LCD Panel, high quality led panel, 5 vector button, graphic colourful touchscreen (optional)

Acil kapatma girisi (EPQ), interaktif akii panel girisi, jenerator girisi
Emergency shut down input (EPO), interactive battery panel input, genset input

Standart saat takvim 192 olay (opsiyonel 512 olay)
Standart clock calendar 192 events (optional 512 events)

Standart AG Soft UPS yonetim yazilimi ( 3 kullanici + 1 server yonetimi )
Standart AG soft UPS management software ( 3 users + 1 server management)

Tam kapali, kuru tip, bakim gerektirmeyen aku
Fully closed, dry type, maintenance-free

<25°C
Standart

Otomatik devre kesici / Automatic circuit cutter

Kisa devre, asiri sicaklik, asir yuk, yuksek gerilim, aku seviyesi dusuk
Short circuit, over heat, over load, high voltage, low battery level

2 XRS-232 seri port, 4 standart ve 8 opsiyonel kuru alarm kontadi /  2xRS -232
serie port 4 standard dry alarm contacts and 8 optional dry alarm contacts

OLCULER /DIMENSIONS

GUC / POWER G (mm) D (mm) H (mm)
10-20kVA 425 800 1040
30-100kVA 515 840 1440
100 - 200 kVA 775 910 1900
200 - 600kVA 890 1150 1900

S,

N\
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AKU SARJ REDRESORU

BATERY CHARGER

Kullanim Alanlari / Usage Areas

Yatlar / Tersaneler / Rayli sistemler Yachts / Shipyards / Rail systems
Hidroelektrik Santralleri / Glines Hydroelectric Power Stations Solar
Enerji Santralleri / Otomobil Power Plants - Auto Services Electric
Servisleri / Elektrikli Araglar Vehicles
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TEKNIK TEKNiK OZELLIKLER / TECHNICAL FEATURES

GiRiS / INPUT

Giris Faz Sayisi
Number of Input Phase

Giris Faz Gerilim Toleransi
Input Voltage Toleration

Giris Frekansi / Input Frequency
CIKIS / OUTPUT

Cikis Akimi / Output Power
Cikis Gerilimi / Output Voltage
Cikis Dalgalari / Output Ripple
GENEL / GENERAL

Sogutma / Cooling

izolasyon Gerilimi
Insulation Voltage

izolasyon Sinifi / Insulation Class

Verim / Efficiency

Calisma Sicakligi
Working Temperature

Programli Calisma
Programmed Working

Giris / Cikis Baglantilari / Input /
Output Connections

KORUMA / PROTECTION

Isi Koruma / Heat Protection
Olgiim / Measurement

TEKNOLOJi / TECHNOLOGY
IGBT

Standart / Tinplate
GOSTERGELER / INDICATORS
Lcd Ekran / LCD Screen

PLC

Otomasyon / Automation

Frequency Rectifiers

1 Faz - 2 Faz - 3 Faz / Mono Phase - 2 Phase - 3 Phase

+% 10

50 - 60 Hz

1A-500 A
15V-30V-60V-96V-110V
< 1 Ripple

Hava sogutma / Air cooling

1500 VAC giris / sase arasi, 500 VAC ¢ikis / sase arasi, 500 VAC giris ve
¢ikis arasi

1500 VACbtw input&chassis, 500 VACbtw output&chassis, 500 VACbtw
input&output

IP 20 - RAL 7032 (6zel tasarim retilir)
IP 20 - RAL 7032 (it can be special production)

90/98 %
-20/50°C

Tum akd tipleri i¢cin sarj modu ayarlayabilme
Charge mode can be adjusted for all battery types

Sira klemens - W otomat
Sequent electric terminal - W automat

Giris / ¢ikis asiri sicaklik korumasi / Input / Output overheat protection

Cikis asiri akim korumasi - DC ylksek diistik - DC kagak - sebeke hatasi
Charge mode can be adjusted for all battery types

Switch Mode teknolojisi / Switchmode technology
ISO 9001 - TSE - LVD - EN 62040-1 - EMC

2x16-4x16Satir / 4x16-2x16 Line
S71200 - S7300
Modbus / Profibus / ProfiNET / RS 232 / RS 485

OLGULER / DIMENSIONS

AMPER / AMP G (mm) D (mm) H (mm)
SUR30 240 280 340
SURG0 240 280 340
SUR90 240 450 150
SUR120 240 450 150
SUR150 300 600 300
SUR200 300 600 300
SUR250 300 600 300

P
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® Fabrika / Factory : Baris
Mah. 1803 Sok. No: 3
GEBZE / KOCAELI / TURKIYE

& 0216 6116970

@ 0553 177 26 51

™ info@surtastrafo.com.tr

& www.surtastrafo.com.tr

1 www.harmonikfiltre.net

# SURTAS

www.surtastrafo.com.tr

Surtas Elektrik Cihazlari San. ve Tic.

# Sube / Branch : Cemil Meri¢c Mah.
Ahmet Cevdet Pasa Cad.Tevhid
Sokak No:6/A
Umraniye / iSTANBUL / TURKIYE

& 0216 6116970

@ 0553177 26 51

™ info@surtastrafo.com.tr

L1 www.harmonikfiltre.net

AS.

SATIS : satis@surtastrafo.com.tr
iTHALAT/IHRACAT : export@surtastrafo.com.tr
MUHASEBE : muhasebe@surtastrafo.com.tr
URETIM : uretim@surtastrafo.com.tr




