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/ POLIPAR

Parafudr Teknolojisinin Tarihi / Brief History fo Arrester Technology

iletken cubuklardan olusuyordu. Her ne kadar bu cihaz koruma fonksiyonlarini yerine getirsede ardi sira akimlari kesme kapasitesine sahip

degildi. Parafudrunun calismasi, enerji hattini devre disi kalmasi ile sonuclaniyordu. Sektér, 1900'lerin baslariyla birlikte, Dogrusal Direncli-
Atlama Aralikh Parafudrlar gelisimine sahit oldu. Bakir ve piring gibi ark olusturmayan materyallerin kullanildigi bu ilk parafudr, tasariminda ¢coklu
atlama araliklari barindirarak dirence uygun olarak hazirlanmisti. Fakat 1900Q’lerin baslarinda enerji hatlarinin kVA kapasitesi arttigindan atlama
aralikl parafudr tasarnimi yetersiz kalmistir.

1908'de sunulan Elektrolit Parafudrlar, dogrusal olmayan diren¢ elemanlari kullanarak ardi sira akimlan sinirlayan ilk tasarimdi. Hatta, mey-
dana gelen asin gerilimlerin, elektrolit (izerindeki alliiminyum-hidroksit tabakasinda olusturdugu arklar sayesinde asiri gerilimlerin sinirlanmasi
saglaniyordu.

1917'de sunulan Oksit-Film Parafudrlarin temel calisma prensibi elektrolit parafudrlarin tasarimina benziyordu. Farkli olan sey ise metal elekt-
rotlar arasindaki elektrolitlerin yerini kuru tanecikli kursun dioksit veya kursun peroksit materyali kullanilimaya baslanmis olmasiydi.

1933 yilinda ilk Silikon Karbiir Parafudrun kesfi modern parafudr tasariminin baslangic noktasini olusturdu. Atlama aralikli silikon karbir para-
fudr tasanimi, belirlenmis sistem gerilim seviyesin Gstiinde atlama yapan ve ardindan silikon karbiir materyal tarafindan sinirlandirilarak ardil
akimlari kesen seri atlama araliklarinin varligina dayaniyordu. Bu tasarimin temel dezavantajl, seri atlama araliklarinin, sistemdeki gerilim farkinin
sifir bulmadan ardil akimlar kesememesidir. Ayrica 1945 ve 1955'lerde hatlarin uzamasi ve sistem gerilimlerinin artmasi, silikon karbtr direncli
parafudrlar (zerinde ciddi enerji sogurma yiik{ olusturmustur.

Parafudr tasariminda tarihi bulus olarak kabul edilen ilk Akim Sinirlayici Atlama Aralikli Parafudr tasanm 1957'de sunuldu. ilk defa parafudr seri
atlama araliklar asirn gerilimleri sinirlamanin disinda baska gorevler icin de kullanildi. Akim sinirlayan atlama araliklar, parafudr tasariminin enerji
soguran vazgecilmez bir parcasi oldu. Ayrica bu parafudrlarda ardi sira akimlari kesmek icin sistem gerilim farkini sifir olmasi zorunlulugu da
ortadan kalktl.

1970Q’lerin sonlarinda parafudr direng elemani olarak cinko oksit materyaller kullanilmaya baslandi. Cinko oksit direncli(metal oksit) parafudr ta-
sarim konsepti, 1986'da sunulan polimer gévde tasarimiyla, koruma sistemlerinde yeni bir donem baslatti. Avantajlari, bu katalogda detaylariyla
ver alan Metal Oksit Direncli Polimer Parafudr teknolojisini Ttrk Elektrik Sektértine POLIPAR farkiyla sunmanin gururunu yasiyoruz.

Bilinen ilk ticari parafudr, 1890’larin sonlarinda gelistirilmistir. Gelistirilen bu parafudrun anma gerilimi 1200 V'du ve basit atlama aralikli

rated 1,200 V and consisted of a simple conductor gap design. Although this device performed the
protective function, however, it did not has the capability to interrupt power follow current. Following,
every arrester operation resulted in a system outage.

|| The first commercially known lightning arrester was developed in the late 1890’s. This arrester was

The early 1900’'s saw the development of the Linear Resistance-Gap Arrester. The resistance-graded
multigap arrester was first to use nonarcing materials, such as copper and brass electrodes. As the kVA
capacity of systems increased in the early 1900s, this gap arrester design became inadequate.

The Electrolytic Arrester was introduced in 1908 and was the first design to use a nonlinear current-limiting
resistance element to limit follow current.Overvoltages in the systems would momentarily puncture the
aluminum hydroxide film than overvoltage limited.

The Oxide-Film Arresters, introduced in 1917, was similar to the electrolytic arresters design in its fundamental
operation. However, a dry grain lead dioxide or lead peroxide material replaced the electrolyte between metal
electrodes

The introduction, in 1933, of the first Silicon-Carbide Arrester marked the beginning of the modern point of
lightning arrester design. The multi-gap silicon-carbide arrester design relied on the series gaps to spark over
at a predetermined voltage level and then to interrupt system follow current, which was limited by the silicon-
carbide material. The primary disadvantage of this design was the series of gaps could not interrupt the flow
of follow current until the system voltage made a zero crossing. Moreover, system voltages increased and
lines lengthened in the 1945’s and 1955’s, the burden of energy absorption on the silicon-carbide blocks in
an arrester became quite severe.

The first Current-Limiting Gap Arrester design was introduced in 1957. It marked a historic breakthrough
in arrester design. For the first time, the arrester series gaps were used for something more than limiting
overvoltage. The current-limiting gap became an integral part of the energy absorbing system of the arrester.

The arrester could not have to wait for a system voltage a zero crossover to interrupt follow current.

The late 1970's marked the introduction of zinc-oxide resistance for surge arresters. The concept
o zinc-oxide arrester design have been opened a period in protection of energy systems with
polymer housing surge arresters which introduced in 1986.

The advantages of zinc-oxide polymer type arrester design will be discussed detailed
during the preceding paper of this catalogue.

We are glad fo introduce the Metal Oxide type Polymer Surge Arresters technology in
Turkish Electrical Sector with difference of POLIPAR.

www.polipar.com.tr
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= 0-1200 kV Yiiksek Gerilim Darbe
Jenerator Sistemi

= 0-300 kV Yiksek Gerilim Darbe
Jenerator Sistemi

= 0-300 kV Yasda ve Kuruda A.C. Surekli
Test Olgiim Sistemi

= 0-150 kV Kisni Desarj Olgiim Sistemi

= 0-150kV A.C. Rutin Deney Sistemi

= 0-150 kV Elektromekanik Cekme Test
Sistemi

= 0-30kN Mekanik Cekme Test Sistemi
40kA parafudr Artik Gerilim Olgiim Sistemi

= 10-95kN Thermal Mekanik Performans
Deney Sistemi

= 0-36 kV Kisnmi Desarj Olgiim Sistemi

= 0-36kV Referans Gerilim Olgtim Sistemleri

= 0-300kV Kacak Akim Olgiim Sistemleri

= Sizdirmazhk Kontrol Deney Sistemleri

= Yagda Delinme Deney Sistemleri

= (Jriin Dogrulama Deney Sistemleri
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Parafudrlar ve Ozellikleri

l. GIRiS

Parafudrlar elektrik sisteminde gérilen asir gerilimlere karsl, sistemi olusturan aygitlarin korunmasini sagla-
yan koruyucu nitelikteki sebeke elemanlaridir.

Bir elektrik sistemi icin asir gerilimin tanimi izin verilen maksimum strekli calisma geriliminin asilmasi olarak
verilebilir. Asiri gerilimler sistemin calismasi Uzerinde énemli sorunlara neden olmaktadir. Sistemde ariza
olarak ortaya ¢ikan bu asiri gerilimlerin nedenlerini ise soyle siralayabiliriz:

Yildirim asin gerilimleri
e Dogal kaynakli, sisteme disaridan giren asir gerilimlerdir
e Yiksek genliklidirler (kA mertebesinde), dalga cephesi cok diktir (us mertebesinde)

Anahtarlama asin gerilimleri
e Anahtarlama istasyonlarinda yapilan sortiler sonucu olusurlar
e Orta seviyede genliklere (500A dan 3kA vya kadar) ve slrelere sahiptirler (ms mertebesinde)

Gecici asin gerilimler (TOV)

e Sistemdeki degisik isletme kosullarindan kaynaklanirlar (yiik atiimasi, toprak hatalari vb.)

e (orece disuk genliktedirler (1-100 A) ve sureleri uzundur (saniyeler seviyesinden saatler seviyesine
kadar)

Calisma gerilimleri (COV)

e Sistem parametreleridir ve aygitlar tzerindeki strekli stresi yaratirlar

e Uzun surede izolasyon bozulmalarina neden olurlar.

Il. Parafudr Nedir?

Yukarida da belirttigimiz gibi parafudrlarin gérevi sistemdeki asir gerilimlere karsi sistem elemanlarini ko-
rumaktir. Baska bir degisle parafudrlar sistemimizin kurbanliklaridir. Bir parafudr sistemdeki asir gerilimleri
topraklayarak sistem Uzerinde 6nceden planlanmis kontroll( bir faz toprak hatasi olusturur. Bu hata saglikli
calisan bir parafudr (zerinden gerceklestiginde sistemde herhangi bir kesinti meydana gelmez.

Bir parafudrun calisma prensibi syle agiklanabilir; Parafudrlar glc frekansindaki gerilimlerde yiiksek empe-
dans degerine sahiptir. Buna karsilik darbe akimlari ile karsilastiklarinda empedans degerleri sifira yakindir.
Baska bir degisle parafudr terminalleri arasindaki gerilime gére degerini degistirebilen bir direnctir.

TGm modern parafudr tasarimlari, degisken direnc olarak metal-oksit bloklar kullan atlama araliksiz dizayn-
lardir. Bir parafudrun calisma egrisi asagida gorlldugl gibidir.

Gerilim (p.u)
A
Dik cepheli darbe koruma seviyes‘i
2.6
23 Yildirim darbe koruma seviyesi 4

Anahtarlama darbesi koruma seviyesi

2.01

1.0 x O

0.8x0
X /Uc

T Ll
mA kA Akim

Darbe Karakteristik Grafigi
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Genel olarak parafudr terminolojisinde asagidaki ifadeler kullanilmaktadir;
Ur : Parafudr Beyan Gerilimi
Uc : Surekli Calisma Gerilimi (COV)
Um: Maksimum sistem gerilimi
In : Anma bosalma akimi

Il. Parafudr Kisimlan

Parafudrlar degisken direnci saglayan metal-oksit bloklar (Zn0), gdvde, mihirleme elemanlari, baglanti eleman-
lari, gerilim derecelendirme halkalari (korona halkalari) istege goére parafudr ayiricisi, atlama sayac ve kagak akim
sayaclarindan olusabilir.

Metal-oksit bloklar parafudrun kalbini olusturur ve parafudrun ttim elektriksel karakteristiklerini saglar.

Parafudr gévdesi parafudr icerisindeki elemanlari bir arada tutan, parafudru dis etkilere karsi koruyan ayni zaman-
da yalitkanlig saglayan kisimdir. Parafudr gévdesi glinimiizde iki temel malzemeden imal edilmektedir: porselen
ve polimer.

Porselen govdeli parafudrlar geleneksel dizayn olarak nitelendirdigimiz parafudrlardir ve glinimuzde yerini hiz-
la polimer gévdeli parafudrlara birakmaktadir. Porselen parafudrlar porselen govde, metal-oksit direncler, metal
dolgu malzemeleri, montaj kapaklari, basing bosaltma sistemleri ve gerilim derecelendirme halkalarindan olusur.
Porselen yapinin icinde hava bulundugu icin olusan hatalarda bu hava isinarak hizla genlesmekte ve parafudrun
patlayip kendine ve gevresine zarar vermesine neden olmaktadir. Bu ylizden porselen parafudrlar basing sinirlayici
ekipmanlar ile donatilirlar. Porselen parafudrlardaki diger problem ise iclerine nem alabilmelidir ki bu durum porse-
len parafudr hatalarinin %86'sinin nedenidir.

Polimer gévdeli parafudrlar ise modern parafudr tasarimlarinin temelini olusturmaktadir. Polimer parafudr yapisini
ise metal oksit direncler, polimer mahfaza, baglanti elemanlari olusturmaktadir. Polimer parafudrlar iclerinde her-
hangi bir hava ya da gaz icermedigi icin olusabilecek bir i¢ hatada bir patlama olayi s6z konusu degildir bu yiizden
basinc bosaltma sistemleri yoktur. Polimer parafudrlarin avantajlarini soyle siralayabiliriz:

e Az yer kaplamalari ve hafif olmalari

e Korunacak cihaza yakin monte edilebilmeleri

e  Basit baglanti

e Hava icermemesi ve nem almamasi

e Yersarsintilar gibi mekanik etkilere dayanikli olmalari
e Kirlilige karsi dayanakl olmasi

e Sututmamasl

e UVisinlara dayanikli olmasidir.

Bunlarin yaninda parafudrlar baglanti sekillerine ve baglanacaklari yere gore 6zel Uretilmis baglanti elemanlarini
Uzerlerinde bulundururlar.

Parafudrlarin bir diger 6nemli elemani ise parafudr ayiriasidir. Temelde parafudr bileseni olmamakla birlikte, ari-
zali parafudrlarin sistemde tespit edilmesi ve sistemin arizali parafudr nedeniyle servis disi kalmasini engellerler.
Ayiniclar parafudrlarin toprak uclarina monte edilirler. Ayiriclar, parafudr (izerinden bir bosalma olduktan belirli
bir siire sonra parafudr akiminin normal degerlere dismemesi durumunda calisirlar ve parafudrun toprak ile olan
baglantisini keserek olasi bir faz-toprak hatasini 6nlerler. Parafudr ayiricisi sayesinde arizall parafudr yeri goz
temasi ile kolayca belirlenebilir.

Polipar olarak firmamiz Grtnlerini ISO 9001 standardina uygun olarak kurulmus olan Kalite Yonetim Sistemi dahi-
linde TS-EN 600099-4, IEC 99-4, IEC60, IEC 270, IEC TC, TEDAS-MDY sartlarina uygun olarak tretmektedir. Ham-
madde ve yari mamul girisinden satis sonrasi iliskilerimizi kapsayan hizmet agimizdaki tim prosesler I1SO 9001
kalite yonetim sistemi uygun olarak gerceklesmektedir. Kalitede strekli gelisimin saglanmasi, kalite hedeflerine
ulasilmasi ve misteri memnuniyetin saglanmasi temel calisma prensibimizi olusturmaktadir.

Polipar tesislerine kurulu Yiksek Gerilim ve Orta Gerilim test laboratuarlarn sayesinde TSE belgesine sahip olan
rdnlerimize ilgili yurtici ve yurtdisi standartlara uygun olarak rutin deneyler, kabul deneyleri ve tip testleri uy-
gulanmaktadir. Ayrica kalitemizi diinya normlarina tasimak amaciyla GUrtinlerimize yurt disi tam bagimsiz test
laboratuarlarinda testler uygulamaktayiz. Sektértimizdeki en kapsamli test ve deney laboratuarlarindan birine
sahip olan firmamiz kalite denetim proseslerimizin en etkin sekilde faaliyet gosterebilmesi icin test ve deney
laboratuarlarini gelistirme ve moderninize etme faaliyetlerinde devamli bulunmaktadir.

www.polipar.com.tr
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Surge Arresters and Properties

I. Introduction

Surge arresters are protective network elements which protect devices of system against over voltage in
electrical system.

Definition of over voltage for electrical system is exceeding voltage of maximum constant operation. Over
voltage causes significant problem for operation of system. The reasons of this over voltage can be classified
like that ;

Lightning Over Voltages

. It is the over voltage which is natural origin, entered into the system from outside
* It has high amplitude(in the order of kA),wave front is so a peak( in the order of us)

Switching Over Voltages
. It occurs because of sortie at the switching station
. It has midlevel amplitude (from 500 A to 3 kA) and duration (in the ordr of us)

Temporary Over Voltages (TOV)
. It originates in different operation fields in the system.( Lood shedding,ground error and so on)
. Relatively,it has low amplitude (1-100A)and long duration(in the order of seconds to hours)

Constantly Operation Voltages (COV)
*  [tis system parameters and it creates stres on the devices.
. Forth long period of time , it leads to deformation of isolation.

Il. What is Surge Arrester ?

As indicated above , function of surge arresters is to protect devices in the system aganist over voltage.
In other words, surge arresters are sacrificed components of the system. A surge arrester generates
preplanned,controlled phase-ground error by collecting over voltages. This error can not cause interruption in
the system if surge arrester operates properly.

The working principle of surge arrester can be explained like that; Surge arrester has high empedance value in
the voltage at power frequency . On the other hand , when facing with inpulse current, these empedance values
are closed to zero. In other words,surge arrester is resistor which can change its resistance value according to
voltage difference betwen its resistance.

The all design of surge arresters are metal oxide surge arresters without gaps. Operating point of the surge
arrester is like seen below.

voltage (p.u)
A

Vertical impulse protection Ieve/‘

2.6
23
2.0

Lightning impulse protection leve
Switching impulse protection level

1.0 x 0

0.8 x O
/UC
>

T T »

mA kA current

Impulse Characteristic Graphics
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Generally, in the terminology of surge arrester expressions above are used:

Ur : Surge Arrester Rated Voltage

Uc : Constant Operation Voltage (COV)
Um . Maximum System Voltage

In . Nominal Discharge Current

lll. Port of Surge Arrester

Surge Arrester consists of metal-oxide blocks(ZnO) which provide variable resistance ,body, sealing elements, con-
nectors, voltage rating rings(corona rings),optional surge arrester seperator, surge counter ,leakage current meter.

Metal-oxide blocks are main part of surge arrester and it provides all electrical characteristics of surge arrester .

Body of surge arrester is section which holds elements inside the surge arrester together,protects it aganist external
effects and also enables insulation. Nowadays,body of surge arrester is manufactured from two main material which
are ceramic and polymer.

Surge arrester with ceremic body is described as a traditional design .However, nowadays surge arrester with poly-
mer body expeditiously substitules for ceramic body. Ceramic surge arrester consistsof ceramic body , metal-oxide
resistors, metal filler,assembly covers, pressure topping systems and voltage rating rings. Because of air inside the
ceramic structures when any error occurs,this air expondsby heating then surge arrester explodes and damages
itself and around. Thus ,ceramic surge arrester is equipped with pressure relief.Other problem about ceramic surge
arrester is to absorb moisture inside, which is 86% of surge arrester errors.

Surge arrester with polymer body is a big part of modern surge arrester design. Polymer surge arrester texture is
composed by metal —oxide resistances,polymer housing , connection elements.Polymer surge arresters contain
neither air nor gas so in a condition of probable fault inside doesn’t cause an explosion. Because of that they don’t
have turnout systems. Polymer surge arresters’ advantages can be listed like ;

. They are compact and light weighted

. They must be mount next to device that will be protected

. Simple connection

. Shouldn’t contain air and must be away from humidity

. Must be resistant fto mechanical effectr such as simple earthquakes
. Must be resistant to dirt

. Shouldn’t contain water

. Must be resistant to UV lights

Also, surge arresters contain the connectors which are produced specially according to the connection types and
place to connect .

The other important element of surge arresters is the surge arrester disconnector (seperator). Basically it is not
a surge arrester element ,however they defect the defective surge arresters on the system and they protect
the system from non-serving conditions because of the defective surge arrester.Disconnectors are mounted to
the ground ends of surge arresters. Disconnectors start working after a discharge over surge arrester if surge
arrester current doesn’t drop to normal amounts. Also they cut the connection between ground and surge arrester.
By this way they prevent a phase-ground error .

As being polipar,our firm produce its products according to ‘Quality Management System’ which is established in
accordance with ISO 9001 standarts and also according to TS-EN 600099-4, IEC 99-4, IEC 60,IEC 270,IEC TC,
TEDAS-MDY .From the input of raw materials and sem, finished products to our aftcsales service relationships, all
of our network services processor are all according to ISO 9001 quality management system Ensuring continuous
improvement in the quality,the achievement of quality objectives and ensuring customer satisfaction constititers
our basic working principle .

Throug ‘the high and middle voltages testing laboratory’ which are established in the polipar facilibres,our
products having TSE certificate in accordance with relavant domestic and international standards routine tests ,
acceptance tests and type tests are applied.Also, in order to carry our quality to the norms of the world, we apply
our products test which are in overseas testing laboratories such as ICMET . Our firm which has one of the most
compretensive laboratory tests and experiments in our industry is continuing to improve its laboratories and to
modernize them in order to maket he quality conrol processes work in the most efficient monner.

www.polipar.com.tr
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Selection of medium and high voltage surge arresters

1. Introduction

In this section, it is aimed to present the technical parameters to be considered during the determination of POLIPAR® surge arresters for
Medium Voltage - MV and High Voltage - HV surge arresters with relevant standards, test experiences and field feedbacksS.

For standardized metal oxide MO, nominal discharge current In, nominal voltages Un, highest system voltages Us, highest voltage for equ-
ipment Um, lightning impulse protection level Upl and withstand voltages ACWV (Standard rated short-duration (60 s) power frequency
withstand voltage of an equipment or insulation configuration - ACWV ) and LIWV (Lightning Impulse Withstand Voltage of equipment to
be protected - LIWV )

The following commonly used voltage ranges of surge arrester are given for completeness
System voltages acc. IEC 60038: |IEC standard voltages

Distribution: voltage range between Us= 3.6 kV and Us=40.5 kV

Sub transmission: voltage range between Us= 3.6 kV and Us= 145 Kv

Transmission: voltage range between Us= 170 kV and Us= 1200 kV

The protection level Upl of an MO surge arrester must be well below the LIWV of the equipment to be protected. On the other hand, the
MO surge arrester must withstand all stresses from the system. Therefore, the continuous operating voltage Uc must be well above the
maximum power frequency voltage of the system Us (or UTOV).

The chosen value for Uc should be in all cases higher than the minimum calculated value. Typical values of the lightning impulse withstand
voltage UWV of the equipment (based on Um) and the lightning impulse protection level Upl of the MO surge arrester. As can be seen,
there is in all distribution systems a safe margin between LIWV and Upl. POLIPAR® surge arresters have high protection margins
as shown in type tests.

Figure 1:
T | 1
u o [
p.u.
Unprotected, . 8 Lightning overvoltages
endangered area
- 7
Liwv - 6
Ko W
B
Uy 4
= 3
Tx U, -2
—
U. Usoy
1 Uie
Requirements of equipment, related to U, Design parameters of MO arresters System preconditions, related to U,

lpu.=U xv2 /3

Figure 1: Comparison of the possible occurring voltages in atypical high voltage-medium voltage system, the withstand voltages of the electrical equipment and
the parameters of the MO surge arrester. The lightning over voltages are decisive in medium voltage systems.

www.polipar.com.tr




Figure 2: Related standards

@ A 2
! 5 Lightning overvoltage (Yidmm Darbesi Asin Gerilimi) ?"“de the overvolltages
5 a in power system into
> 6 three categories: lightning
T overvoltages, switching
overvoltages and
51 temporary overvoltages.
The characteristics of
§ I overvoltages regarding the
4 Switching overvoltage (Acma Kapama Asir Gerilimi ) voltage magnitude and
duration are illustrated.
3.
24
Temporary overvoltage (Gegici Asin Gerilim)
1 System voltage ( Normal Sistem Gerilimi )
s ms s Duration
Uy inkVrms 3.6 7.2 12 17.5 24 36
LIWV in kV pv 40 75 95 125 170
Upl in kV pv 11.8 23.5 39.2 57.2 78.4 117.6
LIWV/Ug, 3.39 2.55 1.91 1.66 1.59 1.45

Table 1: Medium Voltage or Distribution Systems, typical values of the lightning impulse withstand voltage LIV and the lightning impulse protection level Upl=4 p.u.

2. Required information

In an ideal case all the following information should be given with
inquiries by users to POLIPAR customer services before orders.

System Data

¢ Highest system voltage Us

e Frequency (Hz)

e Earth fault factor or type of neutral earthing

e Maximum duration of earth fault (clearing time)

e Maximum value of UTOV

e Short circuit current Is of the system (per phase)

¢ Load rejection factor (in case of generator protection)

Service conditions

¢ Normal ambient conditions acc. IEC?

e Pollution class or creepage distance

¢ |nsulation withstand voltage or flash over distance
e Altitude

¢ Ambient temperature

¢ Abnormal earthing conditions

¢ Mechanical requirements

Arrester application

¢ Connection phase to earth

¢ Connection neutral to earth (transformer)
¢ Connection phase to phase

Equipment to be protected
¢ Highest voltage for equipment Um

e Lightning Impulse Withstand Voltage (LIWV) of equipment to be
protected

Type of equipment

¢ Transformer (directly connected to line or via cable)

¢ Rotating machines

e (ables

¢ (able sheath (length of cable and short circuit current per phase)
o (apacitors

Equipment to be protected
e Highest voltage for equipment Um

e Lightning Impulse Withstand Voltage (LIWV) of equipment to be
protected

Type of equipment

¢ Transformer (directly connected to line or via cable)

* Rotating machines

e (ables

e (able sheath (length of cable and short circuit current per phase)
¢ (apacitors

o Etc

www.poclipar.com.tr
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3. Selection of Uc
The calculation of the continuous operating voltage Uc, which depends on the maximum system voltage Us and the earthing conditions.

The Uc should be generally chosen 10% higher than the calculated minimum, and then the next higher value from the POLIPAR data sheet
should be taken.

4. Selection of arrester class in POLIPAR Distribution and Station Class Surge Arresters

The class is given by the nominal discharge current In, the repetitive charge transfer rating Qrs, the thermal charge transfer rating Qth for
distribution class arresters or the thermal energy rating Wth for station class arresters, respectively. The IEC 60099-4 recommend fallowing
the figures for surge arrester classifications.

Nominal discharge current, In

The choice acc. IEC 60099-4, Ed. 3.0 is between In= 2.5 kA,
5 kA, 10 kA and 20 KA. In all these rated discharge currents
determined, POLIPAR enable to produce with experiences.
For MO surge arresters for application in medium voltage
systems the nominal current is In= 10 kA. This is true for
distribution class arresters DH and all station class arresters
(except for station class arresters SH with In= 20 kA).

)

Class & \
]

Class 4

Repetitive charge transfer rating, Qrs

Qrs is defined as the maximum charge transfer capability
in the form of a single current impulse or group of current
impulses that may be transferred through the arrester wit-
hout causing mechanical damages or unacceptable electrical
changes. This rating is verified on single MO resistors and, 3
therefore, is a MO resistor related material test. It can be h
compared with the long duration current withstand test, see \
Table 2. 2 Clase 2

Class 3

Specific energy

e

Thermal charge transfer rating Qth and thermal energy

rating Wth \
Qth and Wth are the maximum thermal charge transfer ra-

ting and maximum thermal energy rating, respectively, that / VLA
may be injected in an MO surge arrester without causing 0 7/

thermal runaway. These tests are thermal stability tests,
and the results can be compared with the values of the ope-
rating duty tests (W in kJ/kV, Uc) acc. Ed.2.2 of IEC 60099-4,
see Table 2.

\
Class 1 [RRY
— 1
\

>
sls

N

/o 2 B 4
Ration of switching impulse residual

Figure 3: Specific energy in k] per kV rating
dependant on the ratio of switching impulse
residual voltage (Ua) to the rms. value of the
rated voltage Ur of the arrester.

Arrester class

Station

Distribution

Designation SH SM

SL

DH

DM

Mominal discharge current® 20 kA 10 kA

10 kA

10 kKA

5 kA

Switching impulse discharge

current? 2 kA

1 kA

0,5 kKA

Q, (C) >24

W,,, (kJ/KV)

Q, ©) - -

2  Other currents may be specified upon agreement between manufacturer and user.

NOTE The letters "H", "M" and "L" in the designation stand for "high", "medium" and "low" duty, respectively.

Table 2: Arrester classes,
IEC 60099-4, Ed. 3.0
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5. Selection of housing

The housing of MO surge arresters must fulfil two re-
quirements, the creepage distance (depends on the
pollution class) and the flashover distance (depends
on the required external withstand voltage of the in-
sulation). Special attention is paid to these two
key points in the design phase of the POLIPAR
surge arrester.

The pollution classes and the corresponding reference
unified specific creepage distances (RUSCD) are spe-
cified in IEC 60507:2013 and IEC/TS 60815-1:2008,

IEC/TS 60815-3:2008 refers to polymer insulators for
AC systems. For the purpose of standardization, five
classes of pollution characterizing the site severity are
qualitatively defined. It is possible, however, to spe-

Site pollution  Pollution level Specific creepage in  Unified specific

severity class mm/kV (Ug) creepage distance
mm/kV (Us/ y3)
a Very light Lt S SO
cMedlum(M)20 [ 347
S T2 S < N

Table 3: Pollution groups as defined in IEC 60815 and determined creepage distance per kV in these
groups. USCD value must be corrected with V3. After correction SCD value getted.

cify the reductions of the creepage distances for synthetic materials that have a regenerative hydrophobicity, such as silicone, towards
ceramic insulations., are based on general recommendations given in IEC 60815-3, results from tests and field experience.

The flashover distance of the external insulation is generally not critical for MO surge arresters for application in distribution systems. The
POUIPAR surge arrester required values of the designs are verified during the insulation withstand tests under dry and wet conditions.
1,000 m above 1,800 m above sea level an increase of the flashover distance by 10 percent should be considered.

6. Mechanical requirements

The mechanical requirements for MO surge arresters in distribution systems are generally not critical. Polipar surge arrester have superior
mechanical performance due to their design. It has excellent mechanical properties due to its hollow-design reinforced fiberglass structure,
especially in high voltage surge arresters. Therefore, the carrier post insulator function in various power plants and grids even used.

¢ Normally the short circuit requirements are given by the customer in the inquiries, or not mentioned at all.

e Seismic loads can be normally neglected.

¢ Wind loads are not critical, terminal loads in standard applications are not critical as well.

¢ |n all cases the requirements are given in the inquiries.

7. Final check before POLIPAR order

As a final check the following should be considered:

e |s the required ambient temperature higher than the standard value of 40°C? If yes, the con-

System IEC 60038

tinuous operating voltage has to be increased accordingly, or the MO arrester (thermal rating - ™

Wthor Qth, respectively) derated. kV rms kV rms
e |nstallation in altitudes above 1,800 m? If yes, check if flash over distance has to be increased. 3 3.6
e (Check if the residual voltage Upl is well below the required UWV of the equipment. As a

general rule, please keep in mind that surge arresters with low residual voltage levels will ~ © 2

protect your system more strongly due to the wide range of protection margins they offer. 10 2
8. Voltages in 3 phases A.C. distribution systems above 1 kV 15 s
Polipar Surge Arresters are designed and manufactured not only surge arrester IEC norm, but ~ 2° 24
also considered all other related IEC standards.

30 36

Equipment IEC 60071-1

Table 4: According to IEC 60038 standards,

Umn ACWV LIwv
kV rms kVrms kV peak
3.6 10 20
40
7.2 20 40
60
12 28 60
75
95
17.5 38 75
a5
24 50 95
125
145
36 70 145

170

Nominal voltage Un and demonstration of
highest system voltages Us

Table 5: According to IEC 6007 1-1 standards the highest withstand voltage for other
equipment in the system Um and demonstration of Lightning strike protection level
ACWV (Standard rated short term (60 s) and power frequency withstand voltage
equipment or insulation configuration) and Lightning Impact Resistance Voltage of the
equipment to be protected - Displaying according to LIWV.
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icindekiler / index

~y

HP Serisi Dagitim Tipi Orta Gerilim Parafudrlar H
HP Series Distribution Type Medium Voltage Surge Arresters

HY Serisi SL (Sinif 2) Yuksek Gerilim Parafudrlar
HY Series (Class 2) High Voltage Surge Arresters

HY Serisi SM (Sinif 3) Yiksek Gerilim Parafudrlar
HY Series SM (Class 3) High Voltage Surge Arresters

lletim Hatti Parafudrlar (TLA)

Transmission Line Arresters (TLA)

HC-HS Serisi Kompozit izolatérler,POL-SIL itici-

Mesnet Kompozit izolatérler H

HC-HS Series Composite Insulators, POL-SiL Rod-Pillar
Composite Insulators

Seksiyonerler (Ayiricilar)
Disconnect Switches

HL Serisi Alcak Gerilim Parafudrlar
HL Series Low Voltage Surge Arresters

Kablo Pabucu ve Klemensler

Overhead Line Connectors and Cable Lugs
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Tip deneyleri Uluslararasi Akredite Laboratuvarlarda yapilmistir.
Type tests were conducted in International Accredited Laboratories.

HP SERISI
DAGITIM TiPI
ORTA GERILIM
PARAFUDRLARI

HP Series Distribution
Type Medium Voltage
Surge Arresters




> POLIPAR Metal Oksit parafudriarin kullanim alanlari

0.G. parafudrlar dagitim ve istasyon sistemlerinde; transformatdrleri ve diger sebeke
elamanlarini, atmosferden (6zellikle yildinmlardan) ve isletme kosullarindan kaynaklanan
asin sistem gerilimlerine karsi korumak icin kullaniimaktadir.

Metal Oksit tip atlama araliksiz parafudrlar, normal isletme geriliminde enerji sistemine
olumsuz etkisi olmayan ancak sebekedeki tipik dalgalanmalarda olasi hasara meydan
vermeyecek sekilde tasarlanmislardir. Atlama araliksiz parafudrlarin bu 6zelligi yiiksek
degiskenlik gdsteren metal oksit direnclerin gerilim-akim karakteristiklerinden kaynak-
lanmaktadir. Bu degiskenlik 6zelligi SiC parafudrlara nazaran cok daha yiksektir.

> Application of POLIPAR Metal-Oxide type arresters

OM.V. surge arresters are used to protect transformers and other equipments in
station and distribution systems against the damage caused by atmospheric (es-
pecially lightning effects) and operational conditions.

Metal oxide type surge arresters without gaps are designed to prevent probab-
ledamages in the case of typical surges in energy systems while it has no nega-
tive effect on energy systems in normal operation voltage.This special feature
of gappless arresters originating from non-linear characteristics of metal-oxide
varistors between voltage and current scales.The non-linear feature is much more
higher compared to SiC surge arresters.

SiC
ZnO
= == Rated Voltage Ug

Arrester voltage referred
to continuous operating
voltage U/Uc

== CONtinuous operating
voltage Uc

2

10*  10° 10% 1wt 1 10 102 10° 10°

Current /5 (A)

SiC ve ZnO dogrusal olmayan direnclerin akim-gerilim karekteristik diyagrami FIGURE 1
Current/voltage characteristics of non-linear SiC and ZnO resistors

www.polipar.com.tr




> YUKSEK DEGiSKENLIK Ozelligindeki
Metal Oksit Parafudrlarin avantajlari

>>> Enerji sistemindeki dalgalanmalara karsi dlsuk direnc gosterir. Bu saye

de asiri gerilimi sinirlar.

>>> Stabil isletimler icin yeterli enerji sogurma kapasitesine sahiptir.
>>> Dustik artik gerilim olusturur (6zellikle dik akim darbesine karsi).

>>> Genis koruma araligina sahiptir.

>>> Ardi sira akimlar sogurma kapasitesi yiksektir.
>>> Uzun Omdirlii olup bakim gerektirmez.

> Advantages of NON-LINEAR metal-oxide type arresters

>>> Low resistance to the surges in energy systems,therefore limits the

over voltage.

>>> Sufficient energy absorption capacity for stable operations.
>>> Low residual voltage (especially for steep current impulse).

>>> Wide protection range.

>>> High absorption capacity for follow current.
>>> Long duration and no maintenance

SiC ve ZnO direnclerin molekdler
yapilarinin karsilastirmasi

Comparison of SiC and ZnO

Microstructures

Zno ELEMENT SiC ELEMENT

FIGURE 2

Her iki direnc tlrl karsilastinldiginda, iki materyal ara-
sindaki boyut ve partikdller farkllik acik olarak gozuk-
mektedir. Silisyum Karbur partiktller (200 mikron), Me-
tal oksit partiklllerden(10-15 mikron) ortalama olarak
15 ile 20 kat daha blyuktdr. Bu nedenle Metal Oksit
direnclerin nominal gerilimle, asir gerilim arasindaki has-
sasiyeti Silisyum Karbur direnclere oranla cok daha yuk-
sek olmaktadir.

When both resistor type is compared the differences
in size and grain are obvious. Silicone carbide particles
(200microns) are 15 to 20 fold greater than metal oxide
particles (10-15 microns). Therefore, the sensitivity of
metal oxide resistors between nominal voltage and ext-
reme voltage are higher than those of silicone carbide
resistors.

Metaloksit (ZnO) direngler / Metaloksit (Zn0) direncler

>> Metal oksit varistorler ginimiz modern parafudrlari-
nin tasarimini olusturur.

>> Varistorler yaklasik olarak 90% ZnO ve 10% diger
metal oksit tlrevlerinden olusurlar.

>> Uretim asamalan siiresince metal oksit bilesenleri,
varistor 0zelligi gosteren sikistirlmis bir seramik disk
seklini alir.

>> Metal oxide varistors are the design of today’s mo-
dern surge arresters.

>> Varistors consist of approximately 90% ZnO and 10%
other metal oxide derivatives.

>> During the production stages, the metal oxide compo-
nents take the form of a compressed ceramic disc which
has a varistor feature.

www.polipar.com.tr




> poli-EL POLIMER GOVDE

Giivenli, pratik, uzun omiirli...

Porselen gévdenin tasima, montaj ve isletim dezavantajlarinin yaninda
polimer gévde bircok avantaji birlikte sunmaktadir;

>>> Hidrofobik (su tutmaz) ézellikte olusu, en sert iklim kosullarinda
dahi kusursuz koruma saglar.

>>> Ozel etek sekli sayesinde her tirlii nem ve pisligin parafudr yiizeyinde
birikmesini engeller.

>>> Polimer yapidan ileri gelen mekanik dayanikllik sayesinde tasima ve mon-
tajda kolaylik saglar.

>>> Endustriyel alanlar gibi asindirici atmosfer kosullarina dayaniklidir.
>>> Ozel (iretim teknigi sayesinde uzun isletim émriine sahiptir.

>>> Guvenli asin yikleme degerlerine sahiptir.

>>> Uzun stire bakim gerektirmez.

>>> UV dayanikllig vardir.

poli-EL POLYMER MATERIAL
Safe, durable, practical...

Compared to transportation, mounting and operational disadvantages of porcelain housing,
polymer housing provides many advantages:

>>> The hydrophobic characteristics ensures perfect protection,even under the
thoughest climatic conditions.

>>> Special polymer design prevents moisture and pollution to accumulate on arrester
surface.

>>> Provide easiness in transport and mounting due to mechanical strenght of polymer
structure.

>>> Endurance in corrosive atmospheres such as industrial areas.

>>> Latest manufacturing techniques ensures the exceptional service life.
>>> Safe overload characteristics.

>>> Maintenance free for a long time.

>>> It has UV resistance.

IEC 6815'e gore belirlenen bolge kirlilik

Site pollution  Pollution level Specific creepage in  Unified specific seviyeleri - kacak yolu mesafesinin
severity class mm/kV (Ug) creepage distance hesaplanmasl. USCD degeri V3 ile
mm/KkV (Us/ y3) bélunerek gercek SC degeri elde edilir.
a Very light 12.7 22.0 (SC: Gercek atlama mesafesi)
b_....bgnt 1) 16 278 .
[ Medium (M) 20 34.7 Specific creepage distance is
d Heavy (H) 25 / 43.3 calculated by dividing USDC
. Very heavy (V) 31y 547 tov3according to the IEC 6815

standards.

POLIMER GOVDE TEKNIK OZELLIKLER
TECHNICAL PARAMETERS OF POLYMER HOUSING

Yizeyel Direng Orani Delinme Dayanimi Gerilme Dayanimi Yirtilma Dayanimi Genigleme Orani Ortam Kaybi

Rate of resistance on surface Puncture strenght Tensile strength Tearing strenght Rate of expansion Loss of medium

(ohm)

(kV/mm) (Mpa) (N/mm) (%) (tgd/ %)
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> 3-45kV/10KA serisi
koruma parametreleri

GECICi ASIRI GERILIM KAPASITESI
TEMPORARY OVERVOLTAGE CAPACITY (TOV)

> 3-45kV/10KkA series
protective characteristics

onceki gorev ile / with prior duty
onceki gorevsiz / without prior duty
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Karakteristik, PSW BERLIN 16-013-HA-1 nolu test raporumuzdan alinmistir.
The characteristic is taken from our PSW BERLIN 16-013-HA-1 test report.
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> 3-45 kV / DM serisi (5 kA) HP tipi
polimer govdeli

& > 3-45 kV / DM series (5 kA) HP
» type surge arrester with polymer
housing

GENEL TEKNIK DEGERLER / GENERAL TECHNICAL PARAMETERS

En Yuksek Sistem Gerilimi 3.45 KV Er] Kuguk Mahfaz.a Kagak Yolu U;unluéu T!p 1/ Type 1:25 mm/kV

Max. System Voltages Min. Creepage Distance of Housing Tip 2/ Type 2 : 31 mm/kV

e 345KV | Reforance Oulrant In Amblance Temperature 1ma.peak

Qnm_a Bos_alma Akimlari 5 KA Ortam Sicakliginda Beferaqs Gerilim > Beyan Gerilimi (Ur)

ominal Discharge Current Reference Voltages in Ambiance Temperature
Presaure Limiting Cunent 16KA | Ln0 Duration Gurrent Impulss Temperature 75 A/ 1000
Sy rowny | Yok Darbes Doy, o5 A /1019
GARANTIU TEKNIK DEGERLER / CUARANTEED TECHNICAL PARAMETERS
Qgtrgg Ceilini zgﬁmii%it:azious Gegici Asirt Gerilimler TOV Capability Mak.simum Art]k Gerilimler (kVpeak)
Voltage Operating Voltage For Maximum Residual Voltage (kVpeak)
IR 10sn 1/20 ps Dik Akim Darbesi ; §/20 us Y|Id|r|n.‘| Akim Darbesi
Steep Current Impulse Lightning Impulse With Current Wave
kVrms kVrms kVrms kVrms SkApeak 2.5kApeak SkApeak 10kApeak

3 2,5 3,9 3,7 12 8 9 10
6 551 8,1 7,6 21 15 17 19
€ 7,5 11,9 11,2 33 24 26 29
10 8,4 13,3 12,6 36 27 31 33
12 10,2 16,2 15,3 43 32 36 39
18 12 20 18,9 55 40 45 49
18 15,3 24,3 22,9 65 47 53 60
21 17 27 25,5 76 57 63 69
24 19,5 31 29,2 87 67 72 79
27 22 34,5 33 98 73 82 89
30 24,4 38,7 36,6 106 82 91 98
33 27 42,9 40,5 119 90 99 108
36 29 46,1 43,5 128 97 108 118
42 34 50,3 49,2 133 103 119 124
45 36 54,7 53,4 139 109 123 135
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> 3-45kV/ DM serisi (5 kA)
HP tipi polimer govdeli
parafudrlarin fiziksel 6zellikleri

> 3-45kV/DM series (5 kA)
Physical dates of HP type
polymer housing arresters

A
125
§ 127
203
TiP1/TYPE 1 TiP2/TYPE 2
Beyan Min. Kacak Yolu
Gerilimi Ty Gy Maks. Ag_lrllk _Uzunlugu Parafu-dr Mahfaza Izola_syon Dayanimi
Rated Max. Weight Min. Creepage Housing Basic Insulation Level (BIL)
Voltage Distance
Tip 1 Tip 2 Tip 1 Tip 2 Tip 1 Tip 2 Tip 1 Tip 2 Yasta sebeke frekansh Kuruda Yildinm Darbesi
kv Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 Wet Power Frequency Dry lihtning Imulse
mm mm mm mm kg kg mm mm 1 dakika-minute (kVp) 1,2/50 ps (kVp)
3 190 190 100 100 1,00 1,20 90 120 25 90
6 260 220 100 100 1,20 1,40 315 210 30 95
9 280 250 100 100 1,30 1,50 385 300 35 100
10 280 280 100 100 1,35 1,55 385 390 35 100
12 280 280 100 100 1,40 1,60 385 390 40 105
15 310 310 100 100 1,54 1,74 455 490 45 110
18 330 340 100 100 1,78 1,98 525 585 60 145
21 360 370 100 100 1,95 2,15 595 680 65 150
24 380 400 100 100 2,15 2,35 665 775 80 170
27 410 430 100 100 2,25 2,45 775 870 85 175
30 440 460 100 100 2,52 2,72 815 960 95 200
33 460 490 100 100 2,65 2,85 875 1050 100 205
36 480 520 100 100 2,86 3,06 945 1150 105 210
42 480 520 100 100 3,00 3,20 945 1150 120 225
45 480 520 100 100 3,20 3,40 945 1150 130 240
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> 3-45 kV / DH serisi (10 kA,Sinif 1)
HP tipi polimer govdeli

GENEL TEKNIK DEGERLER / GENERAL TECHNICAL PARAMETERS

> 3-45 kV / DH series (10 kA,Class 1)
HP type surge arrester with
polymer housing

En Yiksek Sistem Gerilimi 3-45 KV Eq Kuacuk Mahfaz'a Kacak Yolu U;unlu(gu T!p 1/ Type 1 :25 mm/kV
Max. System Voltages Min. Creepage Distance of Housing Tip 2/ Type 2 : 31 mm/kV
Qra]tn;z 3;ngelzri 3-45kV (F){gfz?;r?égaét?:ggf ir? Zfrenrt?ir;i?: I'rr‘lt;mperature 1mA,peak
ng?nglogzgaasgrgls::ent 10 kA g:fi?;r?éza\l/(gﬁg]gdeas ﬁe?;?l;Zrﬁ:eeri'lli;nmperature > Beyan Gerilimi (Ur)
eI e 18KA | Long Duration Gurrent mpulse Temperature 250 A/ 2000
e Bo i | e il 100 kA (4110 15
GARANTIU TEKNIK DEGERLER / CUARANTEED TECHNICAL PARAMETERS
b e e
Voltage Operating Voltage
Steep Current Impulse Switching Impulse With Current Wave Lightning Impulse With Current Wave
kVrms kVrms kVrms kVrms 10kApeak 125Apeak 500Apeak S5kApeak 10kApeak 20kApeak
3 2,5 3,2 3,0 10,9 71 7,6 9,0 9,8 10,7
6 5,1 6,5 6,2 20,5 14,1 15,1 18,2 19,4 21,2
9 7,5 9,7 9,2 29,1 21,3 22,7 27,0 29,2 30,1
10 8,4 10,8 10,3 32,3 22,6 241 29,3 31,1 35,0
12 10,2 12,9 12,3 36,8 28,3 30,3 36,1 39,0 43,2
15 12 16,3 15,5 46,0 34,3 36,6 44,0 48,2 58,0
18 15,3 19,4 18,5 56,7 42,6 45,5 54,5 59,4 65,0
21 17 22,7 21,6 64,5 45,1 48,2 58,0 63,0 69,1
24 19,5 25,6 24,4 73,6 52,2 55,8 67,4 73,0 80,3
27 22 31,1 29,7 82,9 60,6 64,8 77,7 84,8 93,0
30 24,4 32,5 31,0 91,9 66,0 70,5 84,0 92,0 102,0
33 27 36,0 34,3 102,5 75,0 80,1 96,0 105,0 116,0
36 29 38,8 37,0 114,0 79,3 84,7 102,0 113,0 125,0
42 34 45,3 49,2 129,0 85,2 90,5 119,0 124,0 134,4
45 36 48,8 46,5 138,0 91,3 96,2 120,6 127,6 139,7
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> 3-45kV/ DH serisi (10 kA,Sinif 1)
HP tipi polimer govdeli
parafudrlarin fiziksel 6zellikleri

> 3-45kV/DH series (10 kA,Class 1)
Physical dates of HP type

polymer housing arresters

1 127
203
TiP1/TYPE 1 TIP2/TYPE 2
ey Min. Kacak Yolu
Gerilimi Maks. Agirhk - . Parafudr Mahfaza Izolasyon Dayanimi
Amax Cmax A Uzunlugu Min. . . -
Rated Max. Weight . Housing Basic Insulation Level (BIL)
Volta Creepage Distance
oltage
Tip 1 Tip 2 Tip 1 Tip 2 Tip 1 Tip 2 Tip 1 Tip 2 Yasta sebeke frekansh Kuruda Yildinm Darbesi
kv Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 Wet Power Frequency Dry lihtning Imulse
mm mm mm mm kg kg mm mm 1 dakika-minute (kVp) 1,2/50 ps (kVp)
210 190 105 108 1,20 1,40 145 120 30 75
260 220 105 108 1,65 1,75 295 220 35 85
9 280 250 105 108 1,65 1,85 370 320 40 95
10 280 280 105 108 1,65 1,95 370 420 40 95
12 280 280 105 108 1,75 1,95 370 420 45 105
15 310 310 105 108 2,00 2,20 445 520 50 115
18 330 340 105 108 2,30 2,50 520 620 60 145
21 360 370 105 108 2,50 2,70 595 720 75 155
24 380 400 105 108 2,70 2,90 670 820 80 170
27 410 430 105 108 2,90 3,10 745 920 85 175
30 440 460 105 108 3,20 3,40 820 1020 95 200
33 460 490 105 108 3,30 3,50 895 1120 100 205
36 480 490 105 108 3,60 3,80 970 1120 110 215
42 480 520 105 108 3,90 4,10 970 1220 120 225
45 480 520 105 108 4,20 4,40 970 1220 130 245
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> 3-45 kV 7/ SL serisi (10 kA,Sinif 2)
HP tipi polimer govdeli
> 3-45 kV / SL series (10 kA,Class 2)

HP type surge arrester with
polymer housing

P e,

GENEL TEKNIK DEGERLER / GENERAL TECHNICAL PARAMETERS

En Yiksek Sistem Gerilimi 3-45 KV Eq Kuacuk Mahfaz'a Kacak Yolu U;unlu(gu T!p 1/ Type 1 :25 mm/kV
Max. System Voltages Min. Creepage Distance of Housing Tip 2/ Type 2 : 31 mm/kV
Qra]tn;z 3;ngelzri 3-45kV (F){gfz?;r?égaét?:ggf ir? Zfrenrt?ir;i?: I'rr‘lt;mperature 1mA,peak
ng?nglogzgaasgrgls::ent 10 kA g:fi?;r?éza\l/(gﬁg]gdeas ﬁe?;?l;Zrﬁ:eeri'lli;nmperature > Beyan Gerilimi (Ur)
Prosacre Limiing Gurrent 40-50KA | 'o1C Bl ration Gurant impulas Temperature 600 A/ 20008
e S e il 100 kA (4110 45
GARANTIU TEKNIK DEGERLER / CUARANTEED TECHNICAL PARAMETERS
(SAer:mr?wi Ge?iliji:ﬁikl(gci?r:(teitnrﬂi})us Gegici Asiri Qgrilimler Mak_simum Arpk Gerilimler (kVpeak)
VFé?tt:ge Ol VeliEes TOV Capability For Maximum Residual Voltage (kVpeak)
1sn 10sn 120 S:rgtiaksiAklm s0/60 ug;g:gitarlama . 8/?O [ VIR Ak|m DENEE
Steep Current Impulse | Switching Impulse With Current Wave Lightning Impulse With Current Wave
kVrms kVrms kVrms kVrms 10kApeak 125Apeak 500Apeak S5kApeak 10kApeak 20kApeak
3 2,5 3,4 3,2 8,6 6,1 55 75 8,1 9,0
6 5,1 6,9 6,6 17,7 12,2 13,0 15,0 16,2 17,9
9 7,5 10,4 9,9 25,4 18,3 19,5 22,6 24,4 27,0
10 8,4 11,5 11,0 28,2 20,1 21,4 24,9 26,9 29,8
12 10,2 13,8 13,2 33,9 24,4 26,0 29,9 32,3 35,8
15 12 17,3 16,5 42,4 30,4 32,4 37,6 40,6 44,9
18 15,3 20,7 19,8 50,8 36,5 38,0 45,2 48,8 54,0
21 17 24,2 23,1 59,3 40,7 43,4 49,9 53,8 59,6
24 19,5 27,6 26,4 67,8 46,7 49,8 58,5 64,6 71,5
27 22 31,1 29,7 76,2 52,7 56,0 67,9 73,2 81,0
30 24,4 34,5 33,0 84,7 58,4 62,2 74,8 80,7 89,3
33 27 38,0 36,3 93,2 65,9 70,3 81,5 87,5 93,5
36 29 41,4 39,6 101,6 69,5 74,0 89,8 96,9 107,0
42 34 48,3 46,2 118,6 81,4 88,8 95,1 103,0 114,0
45 36 51,8 49,5 1271 87,4 93,1 110,0 118,0 131,0
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> 3-45kV/SL serisi (10kA,Sinif 2)
HP tipi polimer govdeli
parafudrlarin fiziksel ozellikleri

> 3-45kV/SL series (10kA,Class 2)
Physical dates of HP type
polymer housing arresters

[T 11
C
A A
POLIPAR
r oL
155
215
TIP1/TYPE 1 TIP2/TYPE2
Min. Kacak Yolu
Beyan Gerilimi AET Cray Maks. Agirlik Uzunlugu Parafudr Mahfaza Izolasyon Dayanimi
Rated Voltage Max. Weight Min. Creepage Housing Basic Insulation Level (BIL)
Distance
Tip1 | Tip2 | Tip1 | Tip2 | Tip1 | Tip2 | Tip1 | Tip2 |  Yastasebeke EREENALITT
KV Type1 | Type2 | Type1 | Type 2 | Type 1 | Type 2 | Type 1 | Type 2 frekansh Darbesi
!::m {r'\)m ¥r'\)m !::m yI'() y'|: ﬁm ¥r'\)m \Wet Power Frequency| Dry lihtning Imulse
9 9 1 dakika-minute (kVp)|  1,2/50 ps (KVp)
3 240 210 115 120 1,7 1,6 195 130 30 85
6 270 240 115 120 2 2,4 274 225 35 95
9 300 270 115 120 2,4 2,8 349 320 40 105
12 330 300 115 120 2,8 3 424 415 45 115
15 360 340 115 120 3,2 3,4 499 510 50 125
18 390 370 115 120 3,6 3,8 574 605 60 145
21 420 370 115 120 4 4,2 649 605 95 175
24 450 410 115 120 4,4 4,6 724 700 105 180
27 480 450 115 120 4,8 5 798 795 110 190
30 510 480 115 120 5,1 5,3 874 890 125 210
33 540 510 115 120 5,4 5,6 949 985 130 230
36 570 550 115 120 5,7 6 1090 | 1115 135 240
42 570 550 115 120 6,1 6,4 1090 | 1115 145 250
45 570 550 115 120 6,5 6,8 1090 | 1115 150 255

www.polipar.com.tr
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> 3-45 kV / SM serisi (10 kA,Sinif 3)
HP tipi polimer govdeli
& > 3-45 kV / SM series (10 kA,Class 3)

HP type surge arrester with
polymer housing

P -

ST T E“i_ﬂ_a‘_ - g

GENEL TEKNIK DEGERLER / GENERAL TECHNICAL PARAMETERS

En Yiksek Sistem Gerilimi 3-45 KV Eq Kuacuk Mahfaz'a Kacak Yolu U;unlu(gu T!p 1/ Type 1 :25 mm/kV
Max. System Voltages Min. Creepage Distance of Housing Tip 2/ Type 2 : 31 mm/kV
Qra]tn;z 3;ngelzri 3-45kV (F){gfz?;r?égaét?:ggf ir? Zfrenrt?ir;i?: I'rr‘lt;mperature 1mA,peak
ng?nglogzgaasgrgls::ent 10 kA g:fi?;r?éza\l/(gﬁg]gdeas ﬁe?;?l;Zrﬁ:eeri'lli;nmperature > Beyan Gerilimi (Ur)
eI e 65KA | {010 Duration Current impuiss Temperature 1000 A/ 20008
e T e 100 kA (4110 15
GARANTIU TEKNIK DEGERLER / CUARANTEED TECHNICAL PARAMETERS
e
Voltage Operating Voltage
Steep Current Impulse Switching Impulse With Current Wave Lightning Impulse With Current Wave
kVrms kVrms kVrms kVrms 10kApeak 125Apeak 500Apeak S5kApeak 10kApeak 20kApeak
3 2,5 3,6 3,4 8,2 57 6,1 7,2 7,8 8,4
6 51 7,3 7,0 16,3 11,4 12,1 14,3 15,6 16,8
9 7,5 11,1 10,6 24,5 17,1 18,1 21,5 23,3 25,2
10 8,4 12,2 11,7 26,9 18,8 19,8 23,6 25,6 27,7
12 10,2 13,8 13,2 32,6 22,8 24,1 28,6 31,1 33,6
15 12 18,2 17,4 40,6 28,4 30,0 35,6 38,7 41,9
18 15,3 21,7 20,8 48,9 34,2 36,2 42,9 46,6 50,4
21 17 25,5 24,4 54,4 38,0 40,2 47,7 51,7 56,0
24 19,5 29,4 28,2 62,4 43,6 46,1 54,7 59,3 64,2
27 22 33,1 31,7 70,3 49,1 52,0 61,7 66,9 72,5
30 24,4 36,5 35,0 78,0 54,5 57,7 68,4 74,2 80,4
33 27 40,0 38,3 87,9 61,4 65,0 77,1 83,6 90,6
36 29 43,4 41,6 92,7 64,8 68,6 81,3 88,2 95,5
42 34 50,3 48,2 109,0 75,9 80,4 95,3 104,0 112,0
45 36 53,8 51,5 117,0 81,5 86,3 103,0 111,0 121,0
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> 3-45kV/5-10kA serisi

HP tipi polimer gdvdeli > 3-45kV/5-10KkA series
parafudrlarin detay goriiniimi View of inner design of

HP type polymer arresters

\ izolasyon Kapag
Baglanti terminallerini dis ortama karsi

korur.Tekli ve coklu baglanti giriplerine
uygun olarak tasarlanmustir.

Ust Baglanti Terminali *
Standart olarak M10
baglantisi yapilmaktadir.
Paslanmaz Celikten

Insulating Cap
Uretilmistir. 2

protects connection terminals against
external environment. Designed
suitable for single or multi connection
inlets

Top Connection Terminal
M10 connection is standard.
It is manufactured from
stainless steel

Metal Etiket Baglant: Elektrodu

Parafudr tipi, Gretim yili, Gretim
standardi,seri numarasi ve dretici
firma bilgileri yer almaktadir.

Connection Electrode

Mameplate Information

Surge arrester type, production
year, production standard, serial no
and manufacture company
information are given.

poli-EL Polimer Govde
Her tirld iklim kosullarinda

en iyi performans icin tasarlanmistir. Metal Oksit Direncler

Asiri gerilimlerin sinirlanmasini saglar.
poli-EL Silicone Rubber Housing
Design for the best performance in

4 o Metal-oxide Varistor (MOV) Disks
any climate conditions

Ensure limitations of extreme voltage

Fiberglas Sargi
Mekanik destek ve ariza dayanim
kapasitesi saglar

Baglanti Elektrodu

Connection Electrode

Fiberglass Sheet

Provide mechanical support and
failure resistance capacity
Opsiyonel Baglanti Kelepgesi
Parafudrun montaj kensoluna
sabitlenmesi icin kullanilir.

Optional Insulating Bracket
Used when fixing to mounting
_ console

Opsiyonel Ayinci

Arnizali parafudrlarin hattan
izolasyonunu saglarken parafudrun
degisim icin yer seviyesinden kolayca
fark edilmesini saglar.

Konsol Baglantisi

Console Connection
Optional Disconnector

when isolating from line ensures
indication of failed surge arrester to
be replaced from ground.

M10 Toprak Baglantisi

M10 Ground Connection

www.polipar.com.tr
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> Madrid ispanya'da iletim hattinda kullanilan
5 POLIPAR HP Serisi Orta Gerilim Parafudrlari

> POLIPAR HP Series Medium Voltage Surge Arrester
used in transmission line in Madrid Spain

www.polipar.com.tr




POLIPAR
i,

HP Serisi Parafudrlarla Enerji
Sistemlerinde Minimal Giu¢c Kaybi

Minimal Power Loss in Energy Systems
with HP Series Surge Arrester

, Guc Kaybi - Power Loss
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Priiffelder des Schaltwerks Berlin Almanya laboratuvarlarindaki POLIPAR Parafudr segmentinin 17-058-HA-1 nolu yaslandirma deneyinden alinmistir.

The graphic taken by 17-058-HA-1 numbered long term stability under COV test of Surge Arrester test segment images in Priiffelder des
Schaltwerks Berlin Germany laboratories

> Priiffelder des Schaltwerks Berlin Almanya laboratuvarlarindaki
Parafdur test segment gorintuleri

> Surge Arrester test segment images in Pruffelder des Schaltwerks
Berlin Germany laboratories
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> 3-45kV/5-10KkA serisi
HD tipi porselen govdeli parafudrlar

> 3-45kV/5-10kA series
HD type porcelain housing arrester

139 mm
119 mm

)
Lt

FIZIKSEL 6ZELLIKLERI

PHYSICAL DATES
HD 4510 | HD42/10 | HD 3610 HD36/05 | HD30/10 | HD30/05 | HD1510 | HD1505 | HD6,3/05

Parafudr Yukseklik(H)
P mm 760 760 760 760 620 620 400 400 400
Izolator Yiiksekligi (h) mm 650 650 650 650 510 510 28 28 28
Height of Insulator
Baglanti Konsol Uzunlugu (d) mm 55 55 55 55 55 55 25 25 25
Height of Connection field
Min. Kagak Yolu Uzunlugu
Min. Creepage Distance mm 900 900 990 990 750 750 375 375 260
Maks. Agirlik
Max. Wei%ht kg 10,65 10,3 95 83 8,7 8,1 45 43 40

www.polipar.com.tr
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Time (MS)

Parafudr Ayiricilan

Parafudrlarda nadiren meydana gelen arizalar sonucunda enerji hatlarinda kisa devreler
olabilir. Kisa devre olan parafudrlarin arizaya ragmen hatta bagl kalmasi durumunda,

sisteme yeniden enerji veriimesinde problemlerle karsilasilabilir.

Bu nedenle Polipar Parafudrlarda opsiyonel olarak bulunan parafudr ayiricilar sayesinde
arizal parafudrlar sistemden ayrilirken hattin kisa zamanda yeniden isletime alinmasi da

saglanir.

Ayrnica parafudr govdesinden farkli renkteki tasarimi sayesinde arizal parafdrun yer se-

viyesinden kolayca fark edilmesini de saglar.

Disconnectors

As a result of rare failures in surge arresters, short circuits
might happen in energy lines. Problems may arise if surge
arresters that failed due to short circuit are still connected
to line when the system is loaded again.

Therefore failed surge arresters are disconnected and line is
ensured to be operational in a short time by means of optio-
nal surge arrester separators.

Additionally, the failed surge arresters are distinguished ea-
sily from ground due to different color design.

-

=500

Parafudr Ayincisinin Calisma Zaman(mS) - Akim Cizelgesi
Disconnector Action Area

0.05 05 2 20 200 800  Current (A) .

0.05 05 2 20 200 800 Operating Current (A)

300~400 50~70 4~6 04~0.5 [0.03~0.04/0.008~0.015 Action Time (m$)

S bbby

€/ DISCONNECTORS

€/ CIVATAU AYIRICI WITH SCREWS

D / DISCONNECTORS

D/ CIVATASIZ AYIRICI WITHOUT SCREWS
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© POLIPAR

> Polipar Kodlama Sistemi > Catalogue Numbering System

1 2 3 4 5 6 7
HP 5 KA P-01 T-01 L-01 N-01
3kV-45kV 48H -60Hz P-02 T-02 L-02 N-02
HD 10 kA P-03 T-03 | L-03 N-03
1. Parafudr Goévde izolasyon Sekli HP: Polimer Gévde HD :Porselen Gévde
Type of Housing Material Polymer Housing  Porcelain Housing
2. Anma Gerilimleri 3kV ile 45kV arasi
Rated Voltage 3kV to 45kV
3. Anma Bosalma Akimlari 5kA:Normal Gérev, 10kA:AGIr Gorev, 10kA:istasyon Tipi
Nominal Discharge Current Normal Duty (DM) Heavy Duty (DH) Station Type (SL&SM)
4. Anma Frekansi 48Hz ile 60Hz arasi
Rated Frequency 48Hz to 60Hz

5.Hat Baglanti Sekli
Line Terminal Options

6.Toprak - Montaj Baglanti Sekli
Ground - Base Terminal Options
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POLIPAR

> POLIPAR Metal Oksit parafudrlarin kullanim alanlari

>>>  Asiri gerilmlerden dolayi sistemde meydana gelen voltaj cokmeleri sonucu gtic kaynaklarinda ytk kayiplari olusur ve
bu asini gerilimler sistemde ciddi problemler yasanmasina neden olur.

>>>  Sistemde olusan bu voltaj dalgalanmalar, modern end(stride voltaj salinimlarina hassas olan ekipmanlar icin son
derece tehlikeli bir durumdur.

>>>  Atmosferik ve anahtarlama asir gerilimlerine karsi; kontrol mekanizmalarina ve transformatorlere koruma saglar.

>>>  Parafudrlar kullanilacag sistemin kurulumuna gére harici ve dahili olarak kullanilabilmekte ve hassas ekipmanlara
yUksek guivenlik sunmaktadir.

> Application of POLIPAR Metal-Oxide type arresters

>>>  Asaresult of over dose voltage and voltage collapse in the system, there exist a load loss on power supply
therefore these overvoltage’s causes serious damages | the system.

>>>  This voltage wave which exist in the system is a dangerous situation for modern industry in terms of de-
licate products in voltage oscillations.

>>> |t provides protection for control mechanism and transformers against to atmospheric and over switching
voltages.

>>> |t provides high protection for delicate products and equipment according to surge arresters’ usage of
system’s installation.

*SL parafudrlarinin TOV karakteristikleri IEC 60099-4'e gore “6nceden gorevli” ve “6nceden gorevsiz” dir.
*The TOV characteristics of SL surge arresters ‘with prior duty’ and ‘without prior duty’ as per IEC 60099-4.

onceki gorev de / with prior duty
onceki gorevsiz / without prior duty

125
120
1.15
5
5 110
1.05
1.00
095
0.90
01 1 100
zaman / time, s
ARTIK GERILIM GRAFiGi
RESIDUAL VOLTAGE GRAPHIC
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Bosalma Akimi (kA)
Discharge Current
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Genel Teknik Degerler

General Technical Parameters

Short Circuit Capability

STANDART IEC 99-4
Standart TS EN 60099-4
ANMA BOSALMA AKIMI

Nominal Discharge Current UDLZAEEL
BEYAN GERILIiMI

Rated Voltage S= sl
YUKSEK AKIM DAYANIM KAPASITESI 100 kA
High Voltage Impulse Capability (4/10 ps)
HAT BOSALMA SINIFI

Line Discharge Class 2

KISA DEVRE DAYANIM KAPASITESI 40-50 KA

MINIMUM ENERJI KAPASITESI
Minimum Energy Capability

5.5 kj/kV (Ur)

KANTILEVER DAYANIM

Ambient Temperatures

High Cantilever Strenght 1600

NG Systam Froqincy 50tz - 60Hz
The Aliude Above o3 2500+ m
ORTAM SICAKLIGI R

www.polipar.com.tr




> Garantili Teknik Degerler

PO

M

LiPAR

> Guaranteed Protective Parameters

Anma Maks. . Dik Akim Maks. Yildinm Darbe
Gerilimi Devamii Gegici Asiri Darbesi | Anontarlama Asiri Gerilimi (8/20 ps)
isletme Gerilim Artik Gerilimi Asini Gerilimi
Gerilimi Yetenegi(1sn) (10kA)
RO o R i L R T
Operating Capability Protective
Voltage Iaetvf(I)kA KV(peak) KVipeak)
Ul Uc KV(rms)
kV(rms) Rl KV(peak) 250 A 1000A | 5kA | 10kA | 20kA
3 25 3,4 8,6 6,3 6,7 75 8,1 9,0
6 5,1 6,9 17,7 12,6 13,5 15,0 16,2 17,9
9 75 10,4 254 18,9 20,2 22,6 24,4 27,0
10 8.4 11,5 28,2 20,7 222 24,9 26,9 298
12 10,2 13,8 33,9 25,2 26,9 29,9 32,3 35,8
15 12 17,3 42,4 313 335 37,6 40,6 44,9
18 15,3 20,7 50,8 37,7 40,4 45,2 48,8 54,0
21 17 24,2 59,3 419 44,9 49,9 53,8 59,6
24 19,5 27,6 67,8 48,1 51,5 58,5 64,6 715
27 22 31,1 76,2 54,3 58,1 67,9 73,2 81,0
30 24,4 34,5 84,7 60 64,4 748 80,7 89,3
33 27 38,0 93,2 67 72,6 81,5 87,5 93,5
36 29 414 101,6 7 75 89 9% 107
42 34 483 118,6 83 89 95 103 114
45 36 51,8 127,1 9 96 110 118 131
54 44 59 150 100 105 127 137 151
60 49 68 171 110 115 145 156 173
66 54 73 186 120 130 160 173 191
72 59 83 205 130 140 172 186 205
90 73 102 225 165 175 217 234 258
9 78 111 245 175 187 229 247 274
108 88 122 304 200 210 253 273 302
120 08 138 342 225 235 295 318 353
132 107 152 373 245 255 320 345 382
144 117 165 398 265 280 347 374 472

www.polipar.com.tr




S Fiziksel Ozellikleri

> Dimensions

paratuar Tt |, | 5™ | vou Usuniugu | Yakask Ak
Type of Min. Creepage X
Arrester mm e 0 f Distance Weight
Unit o— kg (+-1)
HP-SL 3 210 1 130 1,6
HP-SL 6 240 1 225 2,4
HP-SL 9 270 1 320 2,8
HP-SL 10 300 1 415 2,9
HP-SL 12 300 1 415 3,0
HP-SL 15 340 1 510 3,4
HP-SL 18 370 1 605 3,8
HP-SL 21 370 1 605 4,2
HP-SL 24 410 1 700 4,6
HP-SL 27 450 1 795 5,0
HP-SL 30 480 1 890 53
HP-SL 33 510 1 985 5,6
HP-SL 36 550 1 1115 6,0
HP-SL 42 550 1 1115 6,4
HP-SL 45 550 1 1115 6,8
HP-SL 54 1020 2 2230 15,0
HP-SL 60 1020 2 2230 15,5
HP-SL 66 1020 2 2230 16,0
HP-SL 72 1020 2 2230 16,5
HP-SL 90 1800 2 4620 35,5
HP-SL 96 1800 2 4620 36,0
HP-SL 108 1800 2 4620 37,0
HP-SL 120 1800 2 4620 38,0
HP-SL 132 1800 2 4620 38,5
HP-SL 144 1800 2 4620 39,0

www.polipar.com.tr




standartlarina uygun olarak Uretim ve testleri yapilmaktadir.

Production and testing are carried out in accordance with Standards.

HY SERISi SM

(SINIF 3) YUKSEK
GERILIM PARAFUDRLAR
HY Series SM (Class 3)
High Voltage Surge
Arresters
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POLIFAR \ B

> POLIPAR Metal Oksit parafudriarin kullanim alanlan

>>>  Asiri gerilmlerden dolayi sistemde meydana gelen voltaj cokmeleri sonucu glic kaynaklarinda yiik kayiplari olusur ve
bu asirn gerilimler sistemde ciddi problemler yasanmasina neden olur.

>>>  Sistemde olusan bu voltaj dalgalanmalari, modern enddistride voltaj salinimlarina hassas olan ekipmanlar icin son
derece tehlikeli bir durumdur.

>>>  Atmosferik ve anahtarlama asir gerilimlerine karsi; kontrol mekanizmalarina ve transformatorlere koruma saglar.

>>>  Parafudrlar kullanilacagi sistemin kurulumuna gore harici ve dahili olarak kullanilabilmekte ve hassas ekipmanlara
ylksek guivenlik sunmaktadir.

> Application of POLIPAR Metal-Oxide type arresters

>>>  Asaresult of over dose voltage and voltage collapse in the system, there exist a load loss on power supply
therefore these overvoltage’s causes serious damages | the system.

>>>  This voltage wave which exist in the system is a dangerous situation for modern industry in terms of deli-
cate products in voltage oscillations.

>>> |t provides protection for control mechanism and transformers against to atmospheric and over switching
voltages.

>>> |t provides high protection for delicate products and equipment according to surge arresters’ usage of
system’s installation.

*SM parafudrlarinin TOV karakteristikleri IEC 60099-4'e gore “dnceki gorev ile” ve "Onceki gorevsiz” dir.
*The TOV characteristics of SM surge arresters ‘with prior duty’ and ‘without prior duty’ as per IEC 60099-4.

onceki gorev e / with prior duty
onceki gorevsiz / without prior duty
1.30
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POLIPAR

> HY Serisi SM (Simif 3) Yiiksek Gerilim Parafudrlar
> HY Series SM (Class 3) High Voltage Surge Arresters

Genel Teknik Degerler

General Technical Parameters

STANDART IEC 99-4
Standart TS EN 60099-4
ANMA BOSALMA AKIMI

Nominal Discharge Current VD sl
BEYAN GERILIMi

Rated Voltage S
YUKSEK AKIM DAYANIM KAPASITESI 100 kA
High Voltage Impulse Capability (4/10 ps)
HAT BOSALMA SINIFI

Line Discharge Class 3

KISA DEVRE DAYANIM KAPASITESI 65 KA

Short Circuit Capability

MINIMUM ENERJI KAPASITESI
Minimum Energy Capability

7.8 Ki/KV (Ur)

KANTILEVER DAYANIM

High Cantilever Strenght 2300

AG syerom Freauancy. 50z - 60Hz
The Al Abave Sea 3000+ m
ORTAM SICAKLIGI P

Ambient Temperatures

www.polipar.com.tr
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> Garantili Teknik Degerler

> Guaranteed Protective Parameters

Dik Akim

: Yildinm Darbe
. Anma Maks. ici Darbesi Maks. e
Tip Gerilimi Devamli g;ﬁ:c' Artik Anahtarlama Asini Gerilimi (8/20 ps)
Isletme Gerilim Gerilimi Asin Gerilimi
Gerilimi Yetenegi(1sn) (10kA) o Max. lightni
Max. Switching lax. lightning
Rated Max. Temporary Max. Steep protective level discharge voltage at
Voltage Continuous | o ojiace | Current 20 s
Operating Capability Protective
Voltage level KV(peak)
at 10kA P KV(peak)
Ur Uc
Type
kV(rms kV(rms)
et) | L) Kpeak | 250A | 1000A | 5kA | 10kA | 20kA
HY 36 36 29 43 92 66 71 81 88 95
HY 42 42 34 50 109 78 83 95 104 112
HY 45 45 36 53 117 84 89 103 111 121
HY 54 54 44 60 140 104 108 122 130 141
HY 60 60 49 70 160 116 119 136 144 166
HY 66 66 54 75 175 126 131 148 158 171
HY 72 72 59 85 190 138 143 162 173 188
HY 90 90 73 105 225 172 179 202 216 234
HY 96 96 78 115 240 183 190 216 230 249
HY 108 108 88 125 287 206 214 242 269 280
HY 120 120 98 142 320 228 238 268 287 311
HY 132 132 107 155 355 251 262 296 316 342
HY 144 144 117 170 380 274 286 322 345 373
HY 168 168 137 195 445 319 333 376 402 435
HY 172 172 140 200 455 326 352 385 415 451
HY 180 180 146 210 477 342 367 402 431 466
HY 192 192 156 226 509 365 380 429 460 498
HY 228 228 185 270 605 433 461 509 546 591
HY 240 240 194 283 635 456 476 535 574 621
HY 258 258 210 300 680 490 510 576 617 667
HY 264 264 215 310 695 502 523 590 632 684
HY 276 276 224 325 730 524 546 616 660 714
HY 288 288 233 340 760 547 570 643 689 746
HY 294 294 238 345 775 562 586 662 702 762
HY 300 300 243 355 795 578 602 681 715 785
HY 312 312 253 365 825 592 617 696 746 807
HY 336 336 272 395 890 638 665 750 804 870
HY 360 360 292 420 950 683 712 803 861 931
HY 372 372 297 433 980 692 736 830 890 963
HY 378 378 302 439 1000 703 747 843 901 978
HY 390 390 312 452 1022 725 771 870 933 1009
HY 396 396 316 459 1043 736 783 883 947 1024
HY 420 420 336 480 1082 781 831 937 1005 1087
Korona Halkasi / Grading Ring
o S o =
3 wlR &
| WA S e a
Il I\ !
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> HY Serisi SM TY1 Fiziksel Ozellikleri > Dimensions

Parz:lfl_.ldr Birim Y:f;"ﬁf:ﬁigu Korona | Kurulum Acikhigi Yakla§||§ Agdirhk
Tipi H Sayisi Min. Creepage Halk_aS| Clearances Approx_lmately

Type of mm No. _of Distance Gra_dlng Weight

Arrester Unit mm Ring kg (+-1)

a b
mm mm

HY 36 700 1 1220 - 575 490 16.0
HY 42 700 1 1220 - 590 505 17.0
HY 45 700 1 1220 - 605 520 17.5
HY 54 950 1 2485 - 620 530 20.0
HY 60 950 1 2485 - 625 540 21.0
HY 66 950 1 2485 - 730 645 21.5
HY 72 950 1 2485 - 730 650 22.0
HY 90 950 1 2485 - 825 750 23.0
HY 96 1990 2 4785 - 875 790 37.5
HY 108 1990 2 4785 - 950 865 38.0
HY 120 1990 2 4785 - 1035 965 39.0
HY 132 1990 2 4785 - 1120 1030 39.5
HY 144 1990 2 4785 - 1225 1135 40.0
HY 168 1990 2 4785 X 1690 1465 41.0
HY 172 1990 2 4785 X 1840 1545 425
HY 180 1990 2 4785 X 1840 1545 44.0
HY 192 2830 3 7085 X 1945 1645 57.0
HY 228 2830 3 7085 X 2225 1925 60.0
HY 240 2830 3 7085 X 2300 2015 62.0
HY 258 2830 3 7085 X 2830 2350 64.5
HY 264 2830 3 7085 X 2885 2400 65.0
HY 276 2830 3 7085 X 2990 2510 66.5
HY 288 3680 4 9385 X 3100 2610 80.0
HY 294 3680 4 9385 X 3135 2655 80.5
HY 300 3680 4 9385 X 3160 2685 81.0
HY 312 3680 4 9385 X 3265 2800 82.0
HY 330 3680 4 9385 X 3440 2975 85.0
HY 360 3680 4 9385 X 3645 3500 90.0
HY 372 3680 4 9385 X 3755 3615 91.5
HY 378 3680 4 9385 X 3790 3645 92.0
HY 390 3680 4 9385 X 3895 3760 93.0
HY 396 3680 4 9385 X 3930 3795 93.5
HY 420 3680 4 9385 X 4105 3975 95.0

2 Kurulum Acikhigi > Clearances

www.polipar.com.tr




™ HY Serisi SM TY2 Fiziksel Ozellikleri

> Dimensions

Parafudr Birim Yx;"bf:rﬁzgu Korona | Kurulum Agikiigi | Yaklasik Agirlk
Tipi H Sayisi R e Halk_aSI Clearances Approx_lmately
Type of mm No. of . Grading Weight
Arrester Unit LIEEIED Ring kg (+-1)
mm
a b
mm mm

HY 36 650 1 1150 - 575 490 15.0
HY 42 650 1 1150 - 590 505 16.5
HY 45 650 1 1150 - 605 520 17.0
HY 54 900 1 2550 - 620 530 19.5
HY 60 900 1 2550 - 625 540 20.0
HY 66 900 1 2550 - 730 645 20.5
HY 72 900 1 2550 - 730 650 21.0
HY 90 900 1 2550 - 825 750 23.0
HY 96 900 1 2550 - 875 790 25.0
HY 108 1670 1 4780 - 950 865 43.0
HY 120 1670 1 4780 - 1035 965 44.0
HY 132 1670 1 4780 - 1120 1030 45.0
HY 144 1670 1 4780 - 1225 1135 46.0
HY 168 1670 1 4780 X 1690 1465 51.0
HY 172 1670 1 4780 X 1840 1545 51.5
HY 180 1670 1 4780 X 1840 1545 52.0
HY 192 3200 2 9560 X 1945 1645 80.0
HY 228 3200 2 9560 X 2225 1925 82.0
HY 240 3200 2 9560 X 2300 2015 83.0
HY 258 3200 2 9560 X 2830 2350 84.5
HY 264 3200 2 9560 X 2885 2400 85.0
HY 276 3200 2 9560 X 2990 2510 86.0
HY 288 3200 2 9560 X 3100 2610 87.0
HY 294 3200 2 9560 X 3135 2655 87.5
HY 300 3200 2 9560 X 3160 2685 88.0
HY 312 3200 2 9560 X 3265 2800 89.0
HY 330 3200 2 9560 X 3440 2975 91.0
HY 360 3200 2 9560 X 3645 3500 93.5
HY 372 3200 2 9560 X 3755 3615 94.5
HY 378 3200 2 9560 X 3790 3645 95.0
HY 390 3200 2 9560 X 3895 3760 96.0
HY 396 3200 2 9560 X 3930 3795 96.5
HY 420 3200 2 9560 X 4105 3975 98.0

2 Kurulum Acikhigi

> Clearances
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> Polipar HY Serisi SM (Class 3)
154 kV 10 kA Parafudr

> Polipar HY Series SM (Class 3)
154 kV 10 kA Surge Arrester
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*Test gorlintlistii EGU10665/C/17 nolu RIV deneyinden alinmistir.
*Test picture taken by EGU 10665/C/17 numbered RIV test.

www.polipar.com.tr




> Polipar HY Serisi SM (Class 3)
220 kV 10 kA Parafudr

> Polipar HY Series SM (Class 3)
220 kV 10 kA Surge Arrester

*Avusturya Glc Istasyon Projesinde kul-
lanilan POLIPAR® HY 220 kV SM (Class 3)
parafudr kurulumu referans olarak alinmistir.

*The picture taken by Austrian Power
Station Project that installed POLIPAR®
HY 220 kV SM type surge arrester

www.polipar.com.tr




Hat Terminalleri / Line Terminals
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Paslanmaz Celik / Stainless Steel

NEMA® Four-Hole Pad

37

_@,,ﬂil

53

|

Sicak Daldirma Galvanizli / Paslanmaz Celik

Hot-dip Galvanized / Stainless Steel

875

75

%ﬂ
O

Sicak Daldirma Galvanizli / Paslanmaz Celik
Hot-dip Galvanized / Stainless Steel

Yahtimh Taban / Mounting Base

O b= i

oo 20

Sicak Daldirma Galvanizli /Hot-dip Galvanized

Sicak Daldirma Galvanizli /Hot-dip Galvanized

Aldminyum f Aliminium

Toprak Terminali
Grounding Terminal

www.polipar.com.tr

Opsiyonel Topraklama Baglanti
Klemensi / Optional Grounding

ALL NUTS,

BOLTS AND

WASHERS-

GALVANIZED
STEEL

TERMINAL
CLAMP-
STAINLESS
STEEL

Connection Terminal

TERMINAL
GALVANIZED
STEEL

NEMA Four-hole Pad

Accepts Copper or Aluminum Conductors
up to 20 mm @
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> PSC-5 UZAKTAN KUMANDALI DARBE SAYACI
> PSC-5 REMOTE SURGE PROCESSOR

|. Tarihi .
P.Date *

POLIPAR ENERGY SYSTEM

YILDIRIM DARBE SAYACI
SURGE COUNTER

POLIPAR"

PSC-5

Seri No .
Serial No*

PSC 5 tipi darbe sayaclar, IEC hat sinifi 1,2 ve 3 orta ve yiksek gerilim parafudrlarinda yildinm darbe sayisini 6lcmek amaciyla

kullanilmaktadir.

Surge counter type PSC 5 is intended to count the number of operations of HV and MV surge arresters for IEC line disc-

harge class 1,2 and 3

-w e

Olcme Karekteristligi / Rated Characteristics

Anma Basalma Akimi 10kA (8/20us dalga)
Nominal Discharge Current 10kA (8/20us wave)
Artik Gerilim 0,8kV tepe

Residual Voltage 0,8kV peak

Uzun Sdreli Akim Dayanim Kapasitesi
Long Duration Current Impulse Withstand

800A(2 ms dalga)
800A(2 ms wave)

En Yuksek Akim Dayanim Kapasitesi
Maximum High Current Withstand

100kA (4/10us dalga)
100KA (4/10us wave)

En DUgUk Sayma Akimi

Minimum Count Current

20A (8/20us dalga)
20A (8/20us wave)

Asir Akim Dayanim Kapasitesi
Over Current Withstand Capacity

800MA (48~62 Hz)
800mA (48~62 Hz)

Olgme Skala Araligi 0~3 mA

Meter Scale 0~3mA

Sayici 5 hane

Counter 5 digit cyclometer
Devamli isletim Gerilimi Altinda <3V

Under Continuous Operating Voltage <3V

PSC tipi darbe sayaci -40°C (233K) ile +60°C(333K) iklim kosullari altinda kullanim igin tasarlanmistir. Kullanim rakim yiksekligi
2000 metrenin Gzerinde olmamalidir. Isletim Frekansi 48Hz ile 62 Hz.

Surge counters type PSC 5 are designed for operation at the ambient temperature from -40°C (233K) to +60°C (333K),
at the altitudes not exceeding 2000m above level sea and at the rated frequency of the power voltage from 48 Hz to

62 Hz.

www.polipar.com.tr
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> PSC 6 Tipi Yiiksek Gerilim Parafudr Darbe Sayaci
> PSC 6 Type Surge Counter For High Voltage Surge Arresters

POL.PAR
POLIPAR EMERGY SYSTEM
—30m
YILOIAIM DARBE SAYACI SURGE COUNTER
BTadkE oo o SeNe o

I.Tarihi :
P.Date

POLIPAR ENERGY SYSTEM

YILDIRIM DARBE SAYACI SURGE COUNTER

POLIPAR"

PSC 6 - 30mA

Seri No :
Serial No

PSC 6 tipi darbe sayaclar, IEC hat sinifi 1,2 ve 3 orta ve yiiksek gerilim parafudrlarinda yildinm darbe sayisini 6lcmek amaciyla

kullanilmaktadir.

Surge counter type PSC 6 is intended to count the number of operations of HV and MV surge arresters for IEC line disc-

harge class 1,2 and 3

-we

Olcme Karekteristligi / Rated Characteristics

Anma Basalma Akimi 10kA (8/20us dalga)
Nominal Discharge Current 10KA (8/20us wave)
Artik Gerilim 0,8kV tepe

Residual Voltage 0,8kV peak

Uzun Sdreli Akim Dayanim Kapasitesi
Long Duration Current Impulse Withstand

800A(2 ms dalga)
800A(2 ms wave)

En Yuksek Akim Dayanim Kapasitesi
Maximum High Current Withstand

100KA (4/10us dalga)
100kA (4/10us wave)

En DislUk Sayma Akimi

Minimum Count Current

20A (8/20us dalga)
20A (8/20us wave)

Asir Akim Dayanim Kapasitesi
Over Current Withstand Capacity

800mMA (48~62 Hz)
800mA (48~62 Hz)

Olgme Skala Aralig 0~30 mA
Meter Scale 0~30 mA

Sayici 6 hane

Counter 6 digit cyclometer
Devamli isletim Gerilimi Altinda <3V

Under Continuous Operating Voltage <3V

PSC tipi darbe sayaci -40°C (233K) ile +60°C(333K) iklim kosullari altinda kullanim icin tasarlanmistir.
Surge counters type PSC 6 are designed for operation at the ambient temperature from -40°C (233K) to +60°C (333K),.

www.polipar.com.tr
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> PSC-7 UZAKTAN KUMANDALI DARBE SAYACI
> PSC-7 REMOTE SURGE PROCESSOR

Cihaz PSC-7, metal oksit parafudrun isletme gerilimi altinda bosluksuz (MOSA) entegre sekilde izlenmesi icin tasarlanmistir. izle-
me, veri toplama konsolu kullanilarak uzaktan gerceklestirilir. Cihaz, parafudr topraklama devresine monte edilmistir.

Device PSC-7 is designed for integrated monitoring of metal oxide surge arrester without gaps (MOSA) under operating
voltage. Monitoring is carried out remotely using data collection console. The device is installed in earth circuit of surge
arrester.

Ayirt Edici Ozellikler / Distinctive Features

>> Secim ile darbelerin kaydi;
>> 1, 3 ve 5 kacak akim harmoniginin genliginin lctimesi;
>> Sicaklik élciimg;

>> Parafudrun durumu hakkindaki verilerin toplanmasi tamamen otomatiktir, okumalar glinde bir kez radyo Gzerinden veri top-
lama konsoluna iletilir;

>> Yiiksek stabilite - 100 kA'ya kadar olan darbeleri, maksimum genlik darbelerinin miktarini kaydeder - sinirli degildir;
>> Yiiksek seviyede toz ve nem korumasi;
>> (ihazin anzalanmasi parafudr calismasini etkilemez.

>> Registration of pulses with selection;
>> Measurement of an amplitude of 1,3 and 5 leakage current harmonics;
>> Measurement of temperature;

>> The collection of data on the status of the surge arrester is fully automated: readings are transmitted once a day to
the data acquisition console via radio;

>> High stability - registers pulses up to 100 kA, amount of maximum amplitude pulses - not limited;
>> High level of dust and moisture protection;
>> Failure of device does not affect operation of surge arrester.

1 - Akim Taslyan Cubuk,

2 - Muhafaza Kapagini Tutan Vidalar,
3 - Dlsuk Pil Gostergesi,

4 - Baglanti Dugmesi,

5 - Harici Anten.

1 - Current-Carrying Rod,

2 - Screws Securing The Housing Cover,
3 - Low Battery Indicator,

4 - Connect Button,

5 - External Antenna.

www.polipar.com.tr
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POLIPAR

> Kalite POLIPAR ® garantisi altindadir.
> Quality guaranteed by POLIPAR®

*Priiffelder des Schaltwerks Berlin Almanya laboratuvarlarindaki POLIPAR
Parafudr segmentinin 16-013-HA nolu deneyinden alinmistir.

*The graphic taken by 16-013-HA numbered test of POLIPAR Surge
Arrester images in Priiffelder desSchaltwerks Berlin Germany
laboratories

www.polipar.com.tr
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> Polimer Gévde Teknik Ozellikleri
> Technical Parameters Of Polymer Housing

Yiizeysel Direnc Orani
Rate of resistance on surface

[ohm)

Delinme Dayanimi
Puncture strenght

[kV,/mm)

Gerilme Dayanimi
Tensile strenght

[Mpa) [N/mm)

Yirtilma Dayanimi

Tearing strenght

Genigleme Orami Ortam Kaybi
Loss of medium

[tgd/%)

Rate of expansion

?
mi kullamyorsunuz.

Are YO

u still using

porcela'ln?

Y.G PORSELEN PARAFUDR
H. V. Porcelain Arrester

Y.G POLIMER PARAFUDR
H.V. Polyrner Arrester

Agirhik 144 kV 204 kg (6rnek) 144 kV 40 kg (6rnek)

Weight 204 kg for 144 kV (example) 40 kg for 144 kV (example)
Kiriima Cok sik Kinlmaz, son derece esnektir
Refraction Very often Not refraction

Montaj Zor,pahal Son derece kolay, elle taginini
Mounting Hard and expensive The easiest, can move by hand and cheap
Kirlenme Etkilenir Etkilenmez

Pollution Affected Not affected

Bakim Yikama, silme ve yaglama gibi bakim gerektirir Bakim gerektirmez
Maintenance Need maintenance as washing, cleaning and greasing Maintenance free

Hidrofobik 6zellik Yok Essiz hidrofobik 6zellik
Hydrophobic specialty Not Perfect hydrophobic ensures
Yasta elektriksel 6zellik Dusiik Yiiksek

Electrical characteristic in wet Low High

Kullanim émrii Kisa-orta Uzun

Using life Short-medium time Long time

Ulkeye maliyeti ve kacak akim
Cost and residual current

Pahali-yiiksek kacak akim
Expensive, the high residual current

Ucuz-diislik kagak akim
Cheap, the low residual current

Kirli havada erozyona direnc
Resistance against erosion in pollution weather

Dustik
Low

Yiiksek
High

Bitinliik
Completeness

Uyumsuz alt iinite birlegimi
Maladjusted subunit

Uyumlu alt (inite birlegimi
Well-adjusted subunit

Kantilever dayanim
Cantilever strength

Diiglik (Sert- rijid yapidan 6tiirii)
Low cause rigid Housing

Yiiksek (Esnek yapidan otiirii)
High cause elastic housing

Eneriji hat gérinimu
View at energy lines

Cirkin
Looking bad

Estetik
Looking good

Ambalajlama, depolama ve nakliyat
Package, storage and shipping

Tahta ambalajlarda, , pahali nakliyat ve nakliyat zaafi

At board package, need large store, and expensive shipping.

Karton kutularda, ucuz nakliyat ve diisiik nakliyat zaafi
At cardboard, need small store, and cheap shipping

www.polipar.com.tr
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> POLIPAR PARAFUDR TASARIM SEKILLERI
» POLIPAR SURGE ARRESTER DESIGNS

Cekirdek Tasarim Kafes Tasarim Tiip Tasarim
Solid Core Design Cage Design Tube Design

> POLIPAR HY SERISi SIPARiIS KODLAMASI VE URUN ETIKETI
S POLIPAR HY SERIES ORDERING CODES AND TICKET DESIGN

HY - SM - TY1/TY2 - 144/154 - R/N - C/Y

(= B =)
f ) POLIPAR

1SO 9001 - 2015
IEC 600994 TS EN 600994

+ ANKARA - TURKEY —|—
Imaiat Y / Prod. Date ||

Parafudr Tipi / Arrester Type
Beyan Gerilimi / Rated Voltage
Sistem Voltaji / System Voltage

Hat Bosalma Sinifi / Line Discharge Class

Siparig No | . Tip-SeriNo [ |
Order No Type-Serial No
KodNo [ ] sinif []

\_ CodeNo Class 4

Korona Halkasi / Grading Ring (R:Var/Yes N:Yok/No)
Darbe Sayaci / Surge Counter (C:Var/Yes Y:Yok/No)

www.polipar.com.tr




> ILETIM HATTI PARAFUDR
» TRANSMISSION LINE ARRESTER (TLA)

Silikon mahfazadaki HS-TLA tipi parafudrlar, AC elektrik mihendis-
ligi sebekelerini HV trafo merkezlerinde, kablolarda ve transforma-
torlerde coklu yildinm ve asin gerilimlere karsi koruma amaclidir. Bu
parafudr, tim ozel teknik gereksinimlere de sahiptir. Dis ve i¢ mekan
kurulumlar icin uyarlanmis parafudrlardir ve deniz seviyesinden 1200
metreye kadar iliman ve tropik iklimde kullanilabilirler.

> Garantili Teknik Degerler

Surge arresters type HS-TLA in silicone housing are intended
for protection AC power engineering networks against multiple
lightning and switching overvoltages in HV substations, cables
and transformers. This surge arrester is destined to all special
technical requirements as well. Surge arresters adapted for out-
door and indoor installation and temperate and tropical climate
up to 1200 m over the sea level.

> Guaranteed Protective Parameters

Ann_1_a . Maks. . Dik Akim Maks. Yildirnm Darbe
Gerilimi i[;granrgll g:ﬁ;i‘:‘;’ﬁ'" R:E%séri"mi ﬁgﬁrggz‘a‘m Asiri Gerilimi (8/20 ps)
Gerilimi Yetenegi(1sn) (10kA)
e | M ous |DmPoy,  [MaxSteer | rlctheiew | Voo ataBbye
Operating Capability Protective
Voltage level
at 10kA kV(peak) kV(peak)
ur Uc KV(rms)
kV(rms) kV(rms) iz 250 A | 1000A | 5kA | 10kA | 20kA
3 2,5 3,4 8,6 6,3 6,7 7,5 8,1 9,0
6 5,1 6,9 17,7 12,6 13,5 15,0 16,2 17,9
9 7,5 10,4 25,4 18,9 20,2 226 24,4 27,0
10 8,4 11,5 28,2 20,7 22,2 24,9 26,9 29,8
12 10,2 13,8 33,9 252 26,9 29,9 32,3 35,8
15 12 17,3 42,4 31,3 335 37,6 40,6 44,9
18 15,3 20,7 50,8 37,7 40,4 45,2 48,8 54,0
21 17 242 59,3 41,9 44,9 49,9 53,8 59,6
24 19,5 27,6 67,8 48,1 51,5 58,5 64,6 71,5
27 22 31,1 76,2 543 58,1 67,9 73,2 81,0
30 24,4 34,5 84,7 60 64,4 74,8 80,7 89,3
33 27 38,0 93,2 67 72,6 81,5 87,5 93,5
36 29 41,4 101,6 71 75 89 96 107
42 34 48,3 118,6 83 89 95 103 114
45 36 51,8 127,1 90 96 110 118 131
54 44 59 150 100 105 127 137 151
60 49 68 171 110 115 145 156 173
66 54 73 186 120 130 160 173 191
72 59 83 205 130 140 172 186 205
90 73 102 225 165 175 217 234 258
9% 78 111 245 175 187 229 247 274
108 88 122 304 200 210 253 273 302
120 98 138 342 225 235 295 318 353
132 107 152 373 245 255 320 345 382
144 117 165 398 265 280 347 374 472

www.polipar.com.tr
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> Hat Terminalleri / Line Terminals

- [ =3
w‘lﬂluﬁnwm
E:I:apgesi

Aluminum
line clamp

- Kisa devre igin

_U_ Eqalgzlanu,-‘kablo

M12 connection

for shorting
i braid / cable
> Toprak Terminali
Grounding Terminal
- TLA parafudr

~ Ayirici

Toprak Baglantisi
Earth connection

www.polipar.com.tr

TLA surge arrester

Disconnector

Suspansiyon
kelepge
diizenedgi
Suspension
clamp
assembly

Bakir kisa devre
orgii/kablo
Copper shorting
braid / cable

TLA
parafudr
TLA surge
arrester

> Gerilim Azaltma Sistemi
Strain Relief System

TLA parafudr
TLA surge arrester

Ayincl/Disconnector

Toprak Bagjlantisi /
Earth connection

Gerilim azaltma
kelepgesi ve doner
- baglant:

- Strain relief
shackleand swivel
joint

Y Gerilim azaltma teli
" Strain relief wire

@ i connection
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» HC Serisi Orta Gerilim Polimer Zincir izolatorler

Bu tip kompozit izolatérler orta gerilim dagitim enerji nakil
hatlarinda kullanilirlar. Deniz ve endUstriyel kirliligin ylksek ol-
dugu bolgelerde hidrofobik 6zelliginin yliksek olmasi sayesinde
daha iyi yalitim saglamasi, kompozit izolatoriin delinmez tip ol-
masl, montaj kolayligl, porselen izolatére ve cam izolatére oranla
daha hafif olmasi gibi avantajlarindan dolayi tercih edilmektedir.

> HC Series Medium Voltage Polymer
Suspension Type Insulators

These types composite insulators used in medium volta-
ge distrubion power lines. These insulators are preferred
because of their advantages, areas close to the sea and in-
dustrial pollution in regions of high hydrophobic properties
to the high insulation to provide better, be impenetrable
type, easy assembly, according to the porcelai insulator and
glass insulator to the lighter.



POLIPAR

> 36 kV 40 kN Kompozit Zincir izolator
> 36 kV 40 kN Composite Suspension Type Insulator

Bu tip kompozit izolatorler orta gerilim dagitim enerji nakil hatla- These types composite insulators used in medium voltage
rinda kullanilirlar. Deniz ve endistriyel kirliligin yiksek oldugu bélge-  distrubion power lines.These insulators are preferred because of
lerde hidrofobik ozelliginin yiiksek olmasi sayesinde daha iyi yalitim  their advantages, areas close to the sea and industrial pollution
saglamasi, kompozit izolatériin delinmez tip olmasi, montaj kolayligi,  in regions of high hydrophobic properties to the high insulation
porselen izolatdre ve cam izolatdre oranla daha hafif olmasi gibiavan-  to provide better, be impenetrable type, easy assembly, accor-
tajlarindan dolayi tercih edilmektedir. ding to the porcelai insulator and glass insulator to the lighter.

Anahtar Ozellikler / Key Features

Teknik Ozellikler / Technical Features Birim 36 kV 40 kN
Toplam kacak akim yolu uzunlugu /

Total leakage current length mm 940
Yasta 1 dak. siireli gii¢ frekansh gerilim dayanimi (min.) / KV 70
Tensile strength frequency humid in 1 minute

Yildinm darbesi dayanma gerilimi (min.) /

Resistence to lightning stroke kVpeak 170
Minimum mekanik kopma dayanami / KN 40
Minimum mechanical tensile strength

Anma frekansi / Rated frequency Hz 50
Metal boliimler arasindaki mesafe /

Distance between metal sections - 345
Kisim Yiiksekligi / Section height mm 440
Kuruda ark mesafesi / Dry arc distance mm 368
Silikon hammaddesi-rengi / Silicon-Color HTV / acik gri/ ligth grey
Metal tutturma elemanlari icin boyut /

Metal fastening product length IEC 60120
Uygulanan standartlar / Applied standards TS EN 61109, IEC 61109, IEC 62217

www.polipar.com.tr
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> 36 kV 70 kN Kompozit Zincir izolatér
> 36 kV 70 kN Composite Suspension Type Insulator
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Bu tip kompozit izolatérler orta gerilim dagitim enerji nakil hatla-
rinda kullanilirlar. Deniz ve endUstriyel kirliligin yiksek oldugu bolge-
lerde hidrofobik &ézelliginin yiiksek olmasi sayesinde daha iyi yalitim
saglamasi, kompozit izolatériin delinmez tip olmasi, montaj kolayligl,
porselen izolatdre ve cam izolatdre oranla daha hafif olmasi gibi avan-

tajlarindan dolayi tercih edilmektedir.

Anahtar Ozellikler / Key Features

These types composite insulators used in medium voltage
distrubion power lines.These insulators are preferred because of
their advantages, areas close to the sea and industrial pollution
in regions of high hydrophobic properties to the high insulation
to provide better, be impenetrable type, easy assembly, accor-
ding to the porcelai insulator and glass insulator to the lighter.

Teknik Ozellikler / Technical Features Birim 36 kV 70 kN
Toplam kacak akim yolu uzunlugu /

Total leakage current length mm 1150
Yasta 1 dak. sireli gii¢ frekansh gerilim dayanimi (min.) / KV 70
Tensile strength frequency humid in 1 minute

Yildinm darbesi dayanma gerilimi (min.) /

Resistence to lightning stroke kVpeak 170
Minimum mekanik kopma dayanami / KN 100
Minimum mechanical tensile strength

Anma frekansi / Rated frequency Hz 50
Metal boliimler arasindaki mesafe /

Distance between metal sections o 320
Kisim Yiiksekligi / Section height mm 440
Kuruda ark mesafesi / Dry arc distance mm 365
Silikon hammaddesi-rengi / Silicon-Color HTV / acik gri / ligth grey
Metal tutturma elemanlari icin boyut /

Metal fastening product length IEC 60120
Uygulanan standartlar / Applied standards TS EN 61109, IEC 61109, IEC 62217

www.polipar.com.tr




> 36 kV 100 kN Kompozit Zincir izolator
> 36 kV 100 kN Composite Suspension Type Insulator
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Bu tip kompozit izolatdrler orta gerilim dagitim enerji nakil hatla-
rinda kullanilirlar. Deniz ve endUstriyel kirliligin yiksek oldugu bolge-
lerde hidrofobik &ézelliginin yiksek olmasi sayesinde daha iyi yalitim
saglamasi, kompozit izolatériin delinmez tip olmasi, montaj kolayligl,
porselen izolatore ve cam izolatdre oranla daha hafif olmasi gibi avan-
tajlarindan dolayi tercih edilmektedir.

Anahtar Ozellikler / Key Features

8332

These types composite insulators used in medium voltage
distrubion power lines.These insulators are preferred because of
their advantages, areas close to the sea and industrial pollution
in regions of high hydrophobic properties to the high insulation
to provide better, be impenetrable type, easy assembly, accor-
ding to the porcelai insulator and glass insulator to the lighter.

Teknik Ozellikler / Technical Features Birim 36 kV 100 kN

Toplam kacak akim yolu uzunlugu /

Total leakage current length mm 1150

Yasta 1 dak. siireli gii¢ frekansh gerilim dayanimi (min.) / KV 70

Tensile strength frequency humid in 1 minute

gllqll‘lm darpe5| playanma gerilimi (min.) / KVpeak 170
esistence to lightning stroke

Minimum mekanik kopma dayanami / KN 100

Minimum mechanical tensile strength

Anma frekansi / Rated frequency Hz 50

gl_letal boliimler arasindaki mesafe / e 320
istance between metal sections

Kisim Yiiksekligi / Section height mm 440

Kuruda ark mesafesi / Dry arc distance mm 365

Silikon hammaddesi-rengi / Silicon-Color HTV / acik gri/ ligth grey

Metal tutturma elemanlari icin boyut /

Metal fastening product length IEC 60120

Uygulanan standartlar / Applied standards TS EN 61109, IEC 61109, IEC 62217

www.polipar.com.tr




> 170 kV 100 kN Kompozit Zincir izolator
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1364

> 170 kV 100 kN Composite Suspension Type Insulator

Bu tip kompozit izolatorler orta gerilim dagrtim enerji nakil hatlarinda kulla-
nilirlar. Deniz ve endUstriyel kirliligin yilksek oldugu bélgelerde hidrofobik ézel-
liginin ylksek olmasi sayesinde daha iyi yalitim saglamasi, kompozit izolatériin
delinmez tip olmasi, montaj kolayligi, porselen izolatére ve cam izolatére oranla
daha hafif olmasi gibi avantajlarindan dolayi tercih edilmektedir.

These types composite insulators used in medium voltage distrubion
power lines.These insulators are preferred because of their advantages,
areas close to the sea and industrial pollution in regions of high hydrop-
hobic properties to the high insulation to provide better, be impenetrable
type, easy assembly, according to the porcelai insulator and glass insulator
to the lighter.

Anahtar Ozellikler / Key Features

Teknik Ozellikler /

Technical Features Birim L0 R SO0 ]

Toplam kagak akim yolu
uzunlugu / mm 4450
Total leakage current length

Yasta 1 dak. siireli gli¢ frekansh
gerilim dayanimi (min.) /

Tensile strength frequency humid in 1 i 395
minute

Yildinm darbesi dayanma
gerilimi (min.) / kVpeak 750
Resistence to lightning stroke

Minimum mekanik kopma
dayanami / kN 100
Minimum mechanical tensile strength

Anma frekansi / Rated frequency | Hz 50

Metal béliimler arasindaki
mesafe / mm 1364
Distance between metal sections

Kisim Yiiksekligi /

Section height mm 1606

Silikon hammaddesi-rengi / HTV / acik gri / light grey

Silicon-Color
Metal tutturma elemanlari / Metal Sicak daldirma galvaniz kapli dévme celik /
fastening product Hot-dip galvanized forged steel.

Metal tutturma elemanlar igin
boyut / IEC 60120
Metal fastening product length

Uygulanan standartiar / TS EN 61109, IEC 61109, IEC 62217

Applied standards

www.polipar.com.tr
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> HS Serisi 380 kV 210 kN Kompozit Zincir izolator

> HS Series 380 kV 210 kN Composite Suspension
Type Insulator
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| 270

2990

\/\ Anahtar Ozellikler / Key Features

Bu tip kompozit izolatérler yiksek gerilim iletim enerji nakil hatlarinda kulla-
nilirlar. Deniz ve endstriyel kirliligin yiksek oldugu bélgelerde hidrofobik ézel-
liginin yUksek olmasi sayesinde daha iyi yalitim saglamasi, kompozit izolatérlin
delinmez tip olmasi, montaj kolayligi, porselen izolatére ve cam izolatdre oranla
daha hafif olmasi gibi avantajlarindan dolayi tercih edilmektedir.

wer lines. These insulators are preferred because of their advantages, are-
as close to the sea and industrial pollution in regions of high hydrophobic
properties to the high insulation to provide better, be impenetrable type,
easy assembly, according to the porcelai insulator and glass insulator to

|
|
|
|
‘ These types composite insulators used in high voltage transmission po-
|
i i the lighter.

|

Teknik Ozellikler /

Technical Features Birim SRV 210 [

Toplam kagak akim yolu
uzunlugu / mm 9075
Total leakage current length

|

|

|

‘ Yasta 1 dak. siireli glic frekansh

gerilim dayanimi (min.) /

I Tensile strength frequency humid in 1 L 570
‘ minute
|

I

Yildinm darbesi dayanma
gerilimi (min.) / kVpeak 1425
Resistence to lightning stroke

Minimum mekanik kopma
dayanami / kN 210
Minimum mechanical tensile strength

[ Anma frekansi / Rated frequency | Hz 50

Metal béliimler arasindaki
mesafe / mm 2600
Distance between metal sections

Kisim Yiiksekligi /

Section height mm 2990

Silikon hammaddesi-rengi /

Silicon-Color HTV / acik gri/ light grey

|

|

| Metal tutturma elemanlari / Metal Sicak daldirma galvaniz kapli dévme celik /
| fastening product Hot-dip galvanized forged steel.
|

|

Metal tutturma elemanlari icin
boyut / IEC 60120
@16 Metal fastening product length

[
b

2332 Uygulanan standartlar /
Applied standards

TS EN 61109, IEC 61109, IEC 62217
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POLIPAR 5

*Test gorlintlisii EGU10388/16 nolu TiP deneyinden alinmistir. ‘-\‘
*Test picture taken by EGU 10388/16 numbered TYPE test.

*POLIPAR 36kV 100 kN
kaliplama gortintusu.

*POLIPAR 36 kV 100 kN
molding view.

www.polipar.com.tr




COMPOSITE LONGROD INSULATOR
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*EGU 10327/F/15 nolu 36 kV 100 kN polimer izolatérin
kuruda yildinm darbesi dayanim deneyi raporundan alinmistir.

*The graphic taken by EGU 10327/F/15 numbered 36
kV 100 kN suspention insulator’s dry lightning impulse
voltage test.

*POLIPAR Laboratuvarinda 36kV 100 kN rutin cekme deneyi gériint(isii.
*POLIPAR Laborotories routin tracking test of 36 kV 100 kN suspention test.
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> 36 kV POL-SiL170 Mesnet Kompozit izolatér
™ 36 kV POL-SIL 170 Pillar Composite Insulator
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KULANIM ALANI: 0.G AYIRICILARI (SEKSIYONER)
USAGE AREA: M.V SEPERATOR (DISCONNECTORS)

0.G-Y.G, Havai hat dagitimin sistemlerinde, devre yiiksiiz iken agma
kapama islemi yapilan ve agik konumda gozle gortilebilen bir ayirma
araligi olusturan salt cihazlandir.Tesis bélimlerini birbirinden ayirarak
bakim ve kontrol islemlerinin givenli bir sekilde yapilmasini saglar.
Ayrica birden fazla ana bara bulunan sistemlerin agma kapama ma-
nevralarina hazirlanmasinda ve birbirine baglanmalarinda kullanilan
Urtinlerin KOMPOZIT (polimer) MESNET'I OLARAK tamamlayicilaridir.
Bu tip kompozit izolatérler, deniz ve endustriyel kirliligin ylksek oldu-
gu bolgelerde, hidrofobik ézelliginin yiiksek olmasi sayesinde daha iyi
yalitim saglamasiyla, kompozit izolatérin delinmez tip olmasiyla ve
porselen izolatore oranla daha hafif olmasi gibi avantajlarindan dolayi
tercih edilmektedir.

Anahtar Ozellikler / Key Features

In M.V-H.V aerial line distribution systems, these are switchge-
ar devices, which enables a visible seperation when the circuit is
unladen in switcing on-off. It enables a safe repair and mainte-
nance by seperating installation sections from each other. More-
over, the systems which has more than one bar switches, it enab-
les a speed maneuvers to get ready and to connect themselves
used as PILLAR INSULATOR (polymer) as complementary. These
type of composite isolators have many advantages in marine and
industrial pollution, comparing with porcelain isolators, in terms
of; the high hydrophobicity, providing good insulation and being
puncture-proof type.

Teknik Ozellikler / Technical Features Birim 36 kV POL-SiL170
Toplam kacak akim yolu uzunlugu / Fm 1100
Total leakage current length

Yasta 1 dak. siireli gii¢ frekansh gerilim dayanimi (min.) / KV 70
Tensile strength frequency humid in 1 minute

Yildinm darbesi dayanma gerilimi (min.) / kVpeak 170
Resistence to lightning stroke

Anma frekansi / Rated frequency Hz 50
Metal bélimler arasindaki mesafe / Distance between metal sections | mm 360
Kisim Yiiksekligi / Section height mm 445
Anma Gerilimi / Nominal voltage kV 36
Silikon hammaddesi-rengi / Silicon-Color HTV / acik gri/ light grey

www.polipar.com.tr




POLIPAR \

> 36 kV POL-SIL 30 itici Kompozit izolator
> 36 kV POL-SIL 30 Operating Rod Composite Insulator

| 2100

444

KULANIM ALANI: 0.G AYIRICILARI (SEKSIYONER)
USAGE AREA: M.V SEPERATOR (DISCONNECTORS)

0.G-Y.G, Havai hat dagrtimin sistemlerinde, devre yiksiz iken agma
kapama islemi yapilan ve acik konumda gozle gortilebilen bir ayirma
araligi olusturan salt cihazlarnidir.Tesis béllimlerini birbirinden ayirarak
bakim ve kontrol islemlerinin glvenli bir sekilde yapilmasini saglar.
Ayrica birden fazla ana bara bulunan sistemlerin agma kapama ma-
nevralarina hazirlanmasinda ve birbirine baglanmalarinda kullanilan
Urtinlerin - KOMPOZIT (polimer) ITICISI OLARAK tamamlayicilaridir.Bu
tip kompozit izolatérler, deniz ve endUstriyel kirliligin ylksek oldugu
bolgelerde, hidrofobik &zelliginin yiksek olmasi sayesinde daha iyi
yalitim saglamaslyla, kompozit izolatériin delinmez tip olmasiyla ve
porselen izolatore oranla daha hafif olmasi gibi avantajlarindan dolayi
tercih edilmektedir.

Anahtar Ozellikler / Key Features

In M.V-H.V aerial line distribution systems, these are switchge-
ar devices, which enables a visible seperation when the circuit is
unladen in switcing on-off. It enables a safe repair and mainte-
nance by seperating installation sections from each other. More-
over, the systems which has more than one bar switches, it enab-
les a speed maneuvers to get ready and to connect themselves
used as OPERATING ROD INSULATOR as complementary. These
type of composite isolators have many advantages in marine and
industrial pollution, comparing with porcelain isolators, in terms
of; the high hydrophobicity, providing good insulation and being
puncture-proof type.

Teknik Ozellikler / Technical Features Birim 36 kV POL-SIL30
Toplam kacak akim yolu uzunlugu / o 900
Total leakage current length

Yasta 1 dak. siireli gii¢ frekansh gerilim dayanimi (min.) / KV 70
Tensile strength frequency humid in 1 minute

Yildinm darbesi dayanma gerilimi (min.) / kVpeak 170
Resistence to lightning stroke

Anma frekansi / Rated frequency Hz 50
Metal bélimler arasindaki mesafe / Distance between metal sections | mm 340
Kisim Yiksekligi / Section height mm 444
Anma Gerilimi / Nominal voltage kV 36
Silikon hammaddesi-rengi / Silicon-Color HTV / acik gri / light grey

www.polipar.com.tr




1eC Wzervd ISO ECnormlarina gbre iiretilmistir. Uretimde kullanilan izolatérier akredite laboratuvarlarinda test edilmistir.
~ GU 200R29%  Produced according to do IEC norm. Insulators of the switch. Type tests were conducted in International Accredited Laboratories.

ORTA GERILIM AYIRICISI
(SEKSIYONER)

Disconnect Switch




» SEKSIYONER

> DISCONNECT SWITCH

Seksiyonerler, devre yiiki olmadan orta ve yiiksek gerilim sistemle-
rinde agma ve kapama yetenegine sahiptir ve acik konumda gortndr
bir ayirma araligi olusturan anahtarlama cihazlaridir. Seksiyonerler te-
sis boltmlerini ayirir, bakim ve kontrol calismalarinin giivenli bir sekilde
vapilmasini saglar. Birden fazla ana bara sahip sistemlerin manevra-
larinin hazirlanmasinda ve kapatiimasinda da kullanilir. Devre yikin
altindayken, seksiyoner ile agma veya kapama islemi yapiimaz. Aksi
takdirde, seksiyoner ve operator hasar gordr.

TEKNIK OZELLIKLER / TECHNICAL PARAMETERS

Disconnect switches are capable of switching on and off at
medium and high voltage systems without circuit load and they
are switchgear devices that form a visible separation range in
the open position. Disconnect switches separate the plant sec-
tions, ensure that maintenance and control work is carried out
safely. It is also used in the preparation and closing of maneuvers
of systems with more than one main busbar. While the circuit
under the load, no opening or closing operation with disconnect
switch. Otherwise, the disconnect switch and the operator will
be damaged.

Ti Beyan Beyan Beyan Beyan Kisa Siire Akimi Yalitim Seksiyoner Briit BseeI;?\i?dqgn Uygulanan
P Gerilimi Frekansi Akimi Ve Siiresi Seviyesi Agirhg Kullaynma Siiresi Standartlar
Short Period Of Time ; : :
Rated Rated Rated ; Insulation Gross Weight Of Rated Life Time ;
Type Voltage Frequency Current e Rate'(__il Evbjratlon of Level Disconnector Of Disconnector Applied Standards
(Ur) (Fr) (1K) (Ik) (tk) (UP) (kg)

POLI-H.S.T. 36 kV 50 Hz 630 A 16 kA 1s 70/170 kV 85 kg -30 YIL TS EN 62271-102
POLI-H.S. 36 kV 50 Hz 630 A 16 kA 1s 70/170 kV 85 kg -30 YIL TS EN 62271-102

Not : Olciilerimin genel dlciilerdir. POLIPAR her zaman bu dlciileri degistirmeye yetkilidir.

Note : The measures to Show the overall dimensions and POLIPAR always authorized to amend these measures.

www.polipar.com.tr




HL SERISI
ALCAK GERILIM
(PANO TiPI)
PARAFUDRLARI

HL Series
Surge Protective
Device (SPD)
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> Tesisat Tipi Alcak Gerilim Parafudrlan

>

Installation Type Low Voltage Surge Arresters

Asin gerilimler direk veya dolayli yoldan tim eneriji hatlari, topraklama diizenekleri ve bina ici dahili tesisat
sisteminde olusan elektromanyetik etki ederek binalara ulasir. Olusan bu asir gerilimlere binanizin glivenligini
saglayan HL-OBV serisi tesisat tipi parafudrlar en (st dlizey koruma icin bircok avantaji bir arada sunar.

>>

>>

>>
>>
>>
>>

Voltaj stirekliliginin 6nemli oldugu sanayi tesisleri, hastaneler, havaalanlari, askeri tesisler, alisveris merkez
leri icin kesintisiz koruma sunar.

Sistemde meydana gelen dalgalanmalara karsi elektrik, data ve telekomunikasyon hatlarinda essiz voltaj
stabilizasyonu saglar.

Asin gerilim kaynakli cihaz ve sistem arizalarini ve durus sirelerini azaltarak maliyet tasarrufuna yardimci olur.
Tesisat sisteminin ve sisteme bagli cihazlarin calisma ve kullanim 6mrlerini uzatir.

Tim sistemin bir arada etkili ve glvenli isletimini saglar.

Paratonerli topraklama sistemlerinin glivenligini artirir.

Over voltages, directly or indirectly, affects electromagnetic areas including inside of the building and
installation system. In opposed to these over voltages, HL-OBV type of installation surge arresters of-
fers many advantages for the highest level of protection;

>>

Areas, which are important in terms of voltage continuity, it provides sustainable protection.

>> |t provides voltage stabilization for data and telecommunications in opposed to fluctuation in system.

>>
>>
>>
>>

It helps to reduce cost with reducing system errors and stopping time.

It extends the life of installation system and associate products which is related to it.
It provides a safe and effective operation for whole system.

It increases the trust ability of lightning rod grounding system.

> Siniflandirma / Classification

HL-OBV serisi parafudrlar B Sinifi, B+C Sinifi, C Sinifi ve D Sinifi olmak (zere 4 gruba ayriimistir.

>>

>>
>>
>>

B Sinifi, cok yiiksek kapasiteli olup genelde ana panolarda kullaniimaktadir.
B+C Sinifi, asirn gerilimi giriste sayactan énce hassas karsilama

C Sinifi, yiiksek kapasiteli olup tali panolarda tercih ediimektedir.

D Sinifi, standart kapasiteli olup yakin korumda bulunmaktadir.

HL-0BV surge arresters are divided in 3 groups, which are B class, B+C class, C class and D class.

>> Bclass is commonly used in main boards, which has a very high capacity.
>> B+( class, meet the overvoltage with sensible in entrance before counter
>> ( class, which has a high capacity, is being used in sub-panels.

>> D class, which has a high capacity is being used in close protection

HUOBVa HL/OBVI-C HL/OBV1-D
SERiSi SERiSI SERiSI
| | | d '
' - ~
|
u; "b -
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> Sisteme 0zgiin Coziimler

Parafudr her zaman korunacak olan cihazlara en yakin
olacak sekilde monte edilmelidir, fakat yakin koruma
saglayan D Sinifi tipindeki parafudrlar tek baslarina yeteri
kadar enerjiyi yok edemezler. B Sinifi tipindeki tesisatin
en basinda ana pano Uzerine yerlestirilen parafudrlar,
enerjinin cok blytk bir kismini topraga iletse de bitin
tesisati ve tesisatta bulunan cihazlan koruyamayabilir.

Ana panoya ek olarak, tali panolarda kullanilacak olan
C Sinifi Tipindeki parafudrlar ile tesisatin blyUkligine
ve riskin cesidine gére secim yapilarak, iyi bir koruma

birkac tip parafudrun kullanimi ile gerceklestirilebilir.

B+C tesisatta sayactan once kulanilmaldir. Sayactan
sonra, C sinifi kulaniimayan yerlerde, UP TkV. (KORUMA
SEVIYESI) olmasindan dolayi koruma hassas degerdedir.
B+Cde degerler minimumda tutularak ve asirn gerilimi
giriste toprakla bulusturarak goérevini tamamlamasini
saglar.Ayni koruma seviyesinde, N notir (izerinden de
topraklama yapilabilir. Asiri gerilim, desarj blogunda
istenmesi durumunda ise uzaktan kontrol sistem
dlizenegi kulanilabilir.

saglanabilir. Yildinma karsi etkili bir koruma genelde

> Genel Ozellikler

>> Moduiler tasarimi sayesinde tam elektromanyetik yalitim saglar.
>> Metal-oksit varistor teknolojisinin tm avantajlarina sahiptir.

>> Sisteme 0zgl tasarimlarla yuksek koruma seviyesi sunar.

>> Ardi ardina akim séndtrme kapasitesi yuksektir.

>> Her tlrlG dagitim kutusuna monte edilebilir.

>> Tiim sistem uygulamalarinda glivenilir desarj diizenegine sahiptir .
>> Ariza gostergesi ve hareketli modUil sayesinde servis kolayligi sagla SEIIIE
>> Kolay montaj ve bakim olanagina sahiptir. ‘,n& =.r-aﬁfy.5-%i"g§?_ﬁi_ﬂ!-W§% '.!‘:EII i

e

HL / OBV-385-60/30-2-B

\—> HAT BOSALMA SINIFI

> Up: KORUMA SEVIYESI

> In:NOMINAL BOSALMA AKIMI

> |max: MAKSIMUM BOSALMA AKIMI
> Uc: CALISMA GERILIMI

> PARAFUDR TiPi

Up[kV] :Bu deger yildinmdan meydana gelen yiiksek gerilimin parafudr tarafindan hangi degere
indirgendigini belirtir.
InN[kA] : Testlerde kullanilan bir parafudrun 20 defa gecirebilecegi akim degeri.

Imax[kA] : En az bir defa olmak Uzere 8/20 us dalga grafigine gore bir parafudrun gecirebilecegi maksimum
akim degeri.

Uc[V]  :Bir parafudrun maksimum kabul edebilecegi calisma gerilimini belirtir. En az tesisatin gerilim
degerine esit olmalidir.

www.polipar.com.tr




> System Features

Surge arrester must be mounted to the devices,
which always must be protected, however, D class
surge arresters cannot destroy the whole energy
itself. B class surge arresters, which are located
on the main board, might not protect the whole
installation even if they convey the huge part of
electricity to soil.

C class boards, which will be used additional to
main board, can supply a great protection considering
the size of surge arrester and size of installation.
Resistance to lightning could be achieved by using

> General Features

several types of surge arresters.

B+C must be used before the counter. After
the counter, areas which doesn’t include C class,
protection level becomes sensitive as a result of
UP 1kv (PROTECTION LEVEL). In B+C, values are
kept in minimum; therefore, it enables it to meet the
overvoltage in entrance with the soil. In the same
protection level, it can also achieved an electrical
ground over N neutral. The remote control system
can be satisfied in situation as wanted overvoltage
in discharge gap.

>> Thanks to modular design it provides full electromagnetic insulation.
>> |t has the advantages of metal-oxide varistor technology.

>> [t provides high quality of protection with its unique systematic design.

>> High capacity of putting out successive flow.
>> |t is mountable to any distribution box.

>> |t has reliable discharge feature for all system apps.

>> |t provides ease of serviceability with its error indicator and motion module.

>> |t has ease to mount and repair.

HL/ OBV-385-60/30-2-8B

Y

- >

\—> LINE DISCHARGE : CURRENT

> PROTECTION LEVEL

> NOMINAL DISCHARGER CURRENT
> MAX DISCHARGER CURRENT

> OPRATING VOLTAGE

> ARRESTER TYPE

Up (kV) : This number shows the number of reduced voltage by surge arrester which caused by a lightning .

In(kA)  :This number shows the surge arresters’ ability to pass voltage in 20 times.

Imax (kA) : According to 8/20 wave graphic, including only one time, this shows the maximum current number.

Ic (V) . It shows a surge arresters’ maximum working voltage. It has to be at least equal to installations’ voltage

value.
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> TESISAT TIPi PARAFUDRLAR / Surge Protective Device (SPD)

Bu belge en yiiksek sistem gerilimi 220 V tek fazli ve 380 V (g fazl alcak gerilim sebekelerinde kullanilan, yildinm ve sebeke asiri geri-
limlerinin zararl etkilerini engellemeye yonelik Tesisat Tipi Parafudrlarin teknik dzellikleri ve kullanim alanlarini icermektedir.

This document includes surge protective device technical features and usage areas, which are related to highest system voltage of single, phase 220
VV .and 380 V triple phase in opposed to prevent systematic excessive voltages.

ilgili Standartlar / Related Standards:

e Tlrk Standardi: TSEN 61643-11

e |EC61643-11 Alcak Gerilim Glg¢ Dagrtim Sistemlerine Bagh Koruyucu Cihazlar - Bolim 11: Performans Gereksinimleri ve Test
Yontemleri

o Turkish Standards: TS EN61643-11

3 IEC 61643-11 Surge Protective Devices Connected To Low-Voltage Power Distribution Systems - Part 11: Performance Requirements And
Testing Methods

Calisma Kosullari / Working Conditions

e Dahili tip calismaya uygundur.
e Suitable for the internal type.

Genel Ozellikler / General Features

Algak gerilim sistemlerinde kullanima uygun olan Tesisat Tipi Parafudrlar asagida belirten genel 6zelliklere sahip olmalidirlar:

e Modiuiler yapida olmalidir. Ariza durumunda fazlar yada nétr bagimsiz olarak degistirilebilmelidir.

e Metal-oksit diren¢ veya atlama araligi teknolojisi kullaniimalidir. Elektromanyetik uyumluluk (EMC) kosullarinin yerine getirilmesi
agisindan atlama aralikli parafudrlarin dizayni, elektromanyetik girisimi minimum seviyede tutacak yapilmalidir. Metal-oksit tekno-
lojisine sahip parafudrlarda elektromanyetik girisim séz konusu degildir.

e Parafudrlar IEC EN 50022've gore DIN 35 mm rayina monte edilmeye uygun olmalidir.

e Modiuler yapidaki parafudrlarda her modul bagimsiz ariza gostergesine sahip olmalidir.

e Parafudr tasiyic gévdesi ve modiiller aleve dayanikli gliclendirilmis termoplastik malzemeden imal edilmelidir.

Installation type of surge arresters which are suitable for low voltage system should include features that listed below:

e [t has to be in modular structure. In case of breakdown phases should be neutral or should be available to change independently.

e |t should be used a metal oxide resistance or jumping range technology. To satisfy electromagnetic match (EMC) one should satisfied minimum
number in terms of jumping range and surge arrester design. Surge arresters, which have, metal oxide technology in it; electromagnetic venture
is not in the case.

e According to IEC EN 50022, surge arresters shall be in accordance to be mounted on DIN 35 mm rail.

e Inmodular structural surge arresters, it has to include every type of fault indicator.

e Surge arrester must be produced by fortified structure against flames body carrier and thermoplastic.

Teknik Ozellikler / Technical Features

Tesisat tipi parafudrlara ait teknik tanimlamalar asagida verilmistir.

Uc (V) : Bir parafudrun normal calismasini stirdirebilecegi maksimum strekli sebeke gerilimini belirtir. Uc degeri sebeke nominal gerilimin-
den biyiik olmaldrr.

Imax (kA) : Bir parafudrun bir defaya mahsus olmak (izere dayanabilecegi 8/20 ps dalga sekline sahip maksimum akim degeridir.

In (kA) : Urlin testlerinde kullanilan ve bir parafudrun 20 kez gecirebilecegi maksimum akim degeridir.

Up (kV) : Parafudrun terminalleri arasinda olusan asin gerilim darbesinin hangi degere indirilecegini gésterir degerdir.

limp (kA) : Bir parafudrun bir defaya mahsus olmak (izere dayanabilecegi 10/350 ps dalga sekline sahip maksimum akim degeridir. Para-
fudr sinifinin belirlenmesi amaciyla testlerde kullanilir.

tA (ns) : Tepki stresi. Bir parafudrun olusan asirn gerilime karsi verdigi tepki gecikmesidir.

lleak (mA) : Kacak akim. Bir parafudrun normal calisma kosullari altinda terminalleri arasindan akan akim miktaridir.

Bir parafudr veya mod(illi (izerinde etiket degeri olarak; markasi, tir(in kodu, Uc degeri, Imax degeri, In degeri ve Up degeri mutlaka yazilmalidir.

Technical terms, which are, belong to surge protective devices are below;

Uc (v) : It shows the maximum supply voltage that a surge arrester keep still working. It has to be bigger than the nominal voltage.

Imax (kA)  :According to 8/20 wave graphic, including only one time, this shows the maximum current number.

In (kA) : This number shows the surge arresters’ ability to pass voltage in 20 times.

Up (kV) : This number shows the number of reduced voltage by surge arrester which caused by a lightning .

limp (kA) : It defines the maximum voltage that a surge arrester handle for once shaped as 10/350 ps wave. It is using in tests to identify a surge
arresters’ class.

tA (ns) ! Reaction time. It is the reaction, which a surge arrester gives against to over voltage.

lleak (mA)  : Leakage current. It defines the current number that leaks through normal voltage.
A surge arrester should include written numbers in terms of label brand, product code, Uc value, Imax value, In value and Up value.
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Siniflandirma / Classification

Tesisat tipi parafudrlarin siniflandirimasi cesitli standartlara gore degisiklik géstermektedir. Parafudr sinif karsiliklar asagidaki tabloda gorilmektedir.
surge protective device classification is changeable according to several standards. Surge arrester class provision is shown below:
Tablo 1 Tesisat tipi parafudrlara ait uluslar arasi siniflandirma tablosu Table 7 International type of classification for SPD

IEC EN VDE UL
- - CLASS A -
TYPE | TYPE | CLASS B -
TYPE Il TYPE Il CLASS C -
TYPE lIl TYPE lIl CLASS D TVSS
Uluslararasi / International Avrupa / Europe Almanya / Germany ABD

Uygulama Esaslari / Practice Principles

Paratoner tertibati mevcut binalarda Tesisat Tipi Parafudr kullanimi zorunludur.

Korunacak cihaz ile parafudr arasindaki tesisat mesafesi 30 m'den fazla ise ikinci bir parafudr kullanimi zorunludur.

Hat - sigorta, sigorta - parafudr ve parafudr - toprak hatti baglanti iletkenlerinin toplam uzunlugu 50 cm'den kiiclk veya esit olmalidir.
(d1+d2+d3 < 50cm)

Parafudrun korunmasi icin, hat ile parafudr arasina koruyucu sigorta kullanilimasi zorunludur.

Parafudr her zaman korunacak olan cihazlara en yakin sekilde monte edilmeli ve diger parafudrlar ile izolasyon koordinasyonu saglanmalidir.
Tesisat tipi parafudrlarin secimi ve montaji sistem 6zelliklerine gére degisebilir.

Tesisat tipi parafudrlar yetkili bir kisi tarafindan secilmeli ve monte edilmelidir.

Parafudr strekli calisma gerilimi (Uc), sistemin maksimum stirekli calisma geriliminden biiyiik yada esit olmalidir.

Tesisat tipi parafudrlarin 6nerdikleri koruma sinirhidir. Bundan dolayi her iki yilda bir ve/veya yildinma maruz kaldiktan sonra moddiller kontrol
edilmelidir.

It is mandatory to use Installation Type Surge Arresters in buildings which has lightning rod damage

It is mandatory to use a secondary surge arresters if there exists an installation distance which is higher than 30 m between surge arrester
and device to be protected.

It is mandatory to have a distance which is bigger than 50 cm or equal to, between line-fuse, fuse-surge arrester and surge arrester- land line.
(d1+d2+d3 <50cm)

For protecting surge arrester, it is mandatory to use using protective fuse between line and surge arrester.

Su,gge éJrrejster must always be mounted near to the device, which has to be protected, and isolation coordinator must be satisfied between
other devices.

It is changeable to choose installation surge arresters according to its system features.

Installation type of surge arresters must be picked and mounted by an authorized person.

Surge arresters continuous operating voltage (Uc) must be bigger or equal to system’s continuous working voltage.

Installation type of surge arresters’ offered purposes to protect are limited. Therefore, its modules must be checked every two years or after
being exposed to a lightning.

Garantili Teknik Ozellikler / Guaranteed Technical Features

istenilen / Intended Garanti Edilen / Guaranteed

imalatgl Firma / Manufacturer : POLIPAR

Uriin Kodu / Product Code : HL-OBV..

Kutup sayisi / Number of poles : 4 Kutup, 3 Kutup, 2 Kutup, 1 Kutup

4 poles, 3 poles, 2 poles, 1 pole
Parafudr bosalma sinifi / Surge Arrester Discharge Class :

Parafudr teknolojisi / Surge Arrester Technology : Metal-Oksit -Atlama Aralikh

Parafudr yapisi / Structure of Surge Arrester : Modliler Bdtanlesik

Parafudr yalitkan malzemesi / Isolation Material of Surge Arrester

Sistemn nominal gerilimi / System Nominal Voltage (V)

Sistem anma frekansi / System Rated Frequency (Hz)

Parafudr max. calisma gerilimi, Uc / Surge Arrester’s max. working voltage (V)

Parafudr max. bosalma akimi, Imax / Surge Arrester’s max. Discharge Current (KA)

Parafudr anma bosalma akimi, In / Surge Arrester’s Nominal Discharge Current (KA)

¢ Parafudr koruma seviyesi, Up / Surge Arrester Protection Level (kV)
e Parafudr darbe akimi, limp / Surge Arrester Impulse Current (kA)
o Parafudr tepki suresi, tA / Surge Arrester Reaction Time (ns)
o Kacak akim, lleak / Leakage Voltage (mA)
¢ |EC60529a gore koruma sinifi / Protection Class Based I1EC 60529

¢ Hata gostergesi / Fault Indicator

e Montaj uyumlulugu / Mounting Compatibility

e Calisma sicakhgi / Working Heat

e Terminal baglantilari / Terminal Connections (mm2)
e Boyutlar / Sizes (mm)
e Agirlik / Weight (gn
e Ambalaj agirhg1 / Weight of packet (gn
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> HL-0BV-B Serisi Tesisat Tipi Parafudrlar / B Sinifi
> HL-0BV-B Series Installation Type Surge Arresters / B Class

B Sinifi Parafudrlar (TYPE I) :Cok ylksek bosalma akimlarina dayanabilen yiksek kapasiteli parafudrlardir. Up degerleri 2,4 ila 2,8 kV ara-
sinda degismektedir. Bina girisi ana pano kullanimina uygun Grinlerdir.
B class surge arresters (TYPE |): These are resistant to extremely high discharge currents. Its up values are changeable between 2,4 and 2,8 kV.

It is suitable to usage of boards for entrance of buildings.

ASIRI GERILIMI GIRISTE KARSILAYIN...

>>>

>>>

>>>

>>>

>>>

>>>

MEET THE OVERVOLTAGE IN ENTRANCE...

100 kA, 80 kA, 65 kA ve 60 kA'lik (8/20ps) yiksek yildirnm
akimi tasima kapasitesine sahiptir.

TS EN 61643-11 B sinifi sartlarini yerine getirmektedir.
Ana pano 6ncesi kullanima uygundur.

UP <24 kV, UP < 2,8 kV koruma seviyesine sahiptir.
1,2, 3 ve 4 kutuplu olarak kullaniimaktadir.

EN 50022'ye gore DIN 35 rayina monte edilebilir.

>>>

>>>

>>>

>>>

>>>

>>>

www.polipar.com.tr

It has the capacity to handle high current lightning volta-
ge in 60kA (8/20 ps) and 100kA, 8OkA, 65kA.

It satisfied the condition of TS EN61643-11 B class.
Suitable to use in pre-main board.

It has the protection level of UP<2,4kV/,< UP 28.

It is being used as 1,2,3 and 4 poles.

Based on EN 50022, it can be mounted on DIN 35 rail.



Teknik Ozellikler B Sinifi / B Class Technical Features

4 Kutup HL-OBV1-60/30-2-B HL-OBV4-80/40-2,4-B HL-OBV4-100/60-2,8-B HL-OBV5-65/20-2,5-B
. 3 Kutup HL-OBV1-60/30-2-B HL-OBV4-80/40-2,4-B HL-OBV4-100/60-2,8-B HL-OBV5-65/20-2,5-B
Uriin Kodu / Product Code
2 Kutup HL-OBV1-60/30-2-B HL-OBV4-80/40-2,4-B HL-OBV4-100/60-2,8-B
1 Kutup HL-OBV1-60/30-2-B HL-OBV4-80/40-2,4-B HL-OBV4-100/60-2,8-B
Teknoloji / Technology Metal Oksit Varistér (MOV)
Maksimum Calisma Gerilimi Uc 385V
Maximum working voltage
Anma Bosalma Akimi = 30 kA 40 KA 60 kA 20 kA
lominal discharge current
Ma!(snmum Bosalma Akimi Imax (8/20ps) 60 kA 80 kA 100 kA 65 KA
Maximum discharge current
Koruma Seviyesi SE 2-25KV 24KV 28KV 25KV
rotection level
Tepki Siiresi / Reaction time <25ns
Kacak Akim / Leakage current <1mA
Onerilen On Sigorta / Recommended pre-fuse 63 A

Termik Ayirmali Hata Gostergesi
Thermal isolation error indicator

Mevcut / Included

IEC 60529’a Gore Koruma Sinifi
Protection class according to IEC 60529

1P20

Montaj / Mounting

EN 50022’ye gére DIN 35 rayina monte edilebilir.

30

Standart / Standard TS EN 61643-11
Calisma Sicakligi / Working heat -40 - +85 C°
Toprak Hatti / Land line 6 - 35 mm?
Tesisat Olciileri / Installation Measurements
65
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> HL-OBV6-B+C50 Serisi Tesisat Tipi Parafudrlar / B+C Simifi
> HL-0BV6-B+C50 Series Installation Type Surge Arresters

B+C tesisatta sayactan énce kullaniimalidir. Sayagtan sonra, C sinifi kulanilmayan yerlerde, UP 1kV. (KORUMA SEVIYESI) olmasindan dolay!
koruma hassas degerdedir. B+C'de degerler minimumda tutularak ve asir gerilimi giriste toprakla bulusturarak gorevini tamamlamasini
saglar.Ayni koruma seviyesinde, N nétr (izerinden de topraklama yapilabilir. Asiri gerilim, desarj blogunda istenmesi durumunda ise uzaktan
kontrol sistem diizenegi kullanilabilir.

B+C must be used before the counter. After the counter, areas which doesn’t include C class, protection level becomes sensitive as a result of UP
TkV (PROTECTION LEVEL). In B+C, values are kept in minimum; therefore, it enables it to meet the overvoltage in entrance with the soil. In the
same protection level, it can also achieved an electrical ground over N neutral. The remote control system can be satisfied in situation as wanted
overvoltage in discharge gap.

ASIRI GERILIMI GIRISTE SAYACTAN ONCE HASSAS KARSILAMA B+C
MEET THE OVERVOLTAGE WITH SENSIBLE IN ENTRANCE BEFORE COUNTER B+C

HL-OBV6-B+C50
SERIsi

>>>  30-50 kA'lik (8/20ps) yiksek yildinm akimi tasima kapasitesi-
ne sahiptir.

>>> TS EN 61643-11 B+C sinifi sartlarini yerine getirmektedir.
>>>  Ana pano sayactan énce kullanima uygundur.

>>>  UP < 1,0 kV koruma seviyesine sahiptir.

>>> 1,2, 3 ve 4 kutuplu olarak kullanilimaktadir.

>>>  EN 50022'ye gore DIN 35 rayina monte edilebilir.

PE/Id

>>> |t has the capacity to handle high voltage lightning in 30-
50 kA, (80/20ps)

>>> [t satisfies conditions of TS EN61643- 11 B+C Class
>>> [t is suitable to use before main board current meter.
>>> |t has the protection level of UP<1,0 kV

>>> |tis being used as 1,2,3 and 4 poles.

>>>  Based on EN 50022, it can be mounted on DIN 35 rail.
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Teknik Ozellikler B+C Sinifi / Technical Features of B+C Class

Protection level

4 Kutup HL-OBV6-B+C50 HL-OBV6-B+C50-1(N)
. 3 Kutup HL-OBV6-B+C50 HL-OBV6-B+C50-1 (N)
Uriin Kodu / Product Code
2 Kutup HL-OBV6-B+C50 HL-OBV6-B+C50-1 (N)
1 Kutup HL-OBV6-B+C50 HL-OBV6-B+C50-1 (N)
Teknoloji / Technology Metal Oksit Varistor (MOV)
Maksimum Calisma Gerilimi Uc
Maximum working voltage 285V 225V
Anma Bosalma Akimi In
Nominal discharge current S0 kA 30 kA
Maksimum Bosalma Akimi Imax (8/20ps) 50 KA 50 KA
laximum discharge current
Koruma Seviyesi Up 1KV 1KV

Tepki Siiresi / Reaction time <25ns
Kagak Akim / Leakage current <1mA
Onerilen On Sigorta / Recommended pre-fuse 63 A

Termik Ayirmali Hata Gostergesi
Thermal isolation error indicator

Mevcut / Included

IEC 60529’a Gore Koruma Sinifi
Protection class according to IEC 60529

P20

Montaj / Mounting

EN 50022’ye gére DIN 35 rayina monte edilebilir.

Standart / Standard

TS EN 61643-11

Calisma Sicakligi / Working heat -40 - +85 C°
Toprak Hatti / Land line 6 - 35 mm?
Tesisat Olciileri / Installation Measurements
65
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Hat Baglantilari / Line Connections
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> HL-OBV-C Serisi Tesisat Tipi Parafudrlar / C Simifi
> HL-OBV-C Series Installation Type Surge Arresters / C Class

C Sinifi Parafudrlar (TYPE II) :Yliksek bosalma akimlarina dayanabilen orta seviyede kapasiteye sahip parafudrlardir. Up degerleri 1.5 ila 1,8 kV
arasinda degismektedir. Bina ici tali/dagitim panolari ile yiiksek kapasiteli korumaya ihtiyac duyan cihaz panolarinda kullaniimaya uygundur.

C class surge arresters (TYPE Il): These are the surge arresters which has medium capacity and resistant to high discharge current.

SAYAC SONRASI GUVENLIK...
SAFETY AFTER CURRENT METER...

Uriin Ozellikleri / Product Features

>>>

>>>

>>>

>>>

>>>

>>>

40 kA ve 30 kA'lik (8/20ps) ylksek yildinm akimi tasima kapa-
sitesine sahiptir.

TS EN 61643-11 Csinifi sartlarini yerine getirmektedir.
Tali pano 6ncesi kullanima uygundur.

1,5 kV ve 1,8 kV koruma seviyesine sahiptir.

1, 2, 3 ve 4 kutuplu olarak kullaniimaktadir.

EN 50022'ye gore DIN 35 rayina monte edilebilir.

>>>

>>>

>>>

>>>

>>>

>>>
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It has the capacity to handle high voltage lightning in 40
kA and 30kA, (80/20ps)

It satisfies conditions of TS EN61643- 11 C Class

It is suitable to use before in sub-panel.

It has 1,5 kV and 1,8 protection level.

It is being used as 1,2,3 and 4 poles.

Based on EN 50022, it can be mounted on DIN 35 rail.



Teknik Ozellikler € Simifi / C Class Technical Features

45

4 Kutup HL-OBV1-30/15-1,5-C HL-OBV1-40/20-1,5-C
3 Kutup HL-OBV1-30/15-1,5-C HL-OBV1-40/20-1,5-C
. 2 Kutup HL-OBV1-30/15-1,5-C HL-OBV1-40/20-1,5-C
Uriin Kodu / Product Code
1 Kutup HL-OBV1-30/15-1,5-C HL-OBV1-40/20-1,5-C
3+1 Kutup HL-OBV1P-40/20-2-C
1+1 Kutup HL-OBV3P-40/20-2-C
Teknoloji / Technology Metal Oksit Varistér (MOV) MOV + Atlama Aralidi
Maksimum Calisma Gerilimi Uc 385V
Maximum working voltage
Anma Bosalma Akimi In
Nominal discharge current 15 kA 20 KA 20 kA
Mal_(smum Bosalma Akimi Imax (8/20ps) 30 KA 40 KA 40 KA
Maximum discharge current
Koruma Seviyesi Up
Protection level 1.5kV TR ik
Tepki Siiresi / Reaction time <25ns
Kagak Akim / Leakage current <1mA
Onerilen On Sigorta / Recommended pre-fuse 32-40A
Termik Ayirmal Hata Géstergesi
Thermal isolation error indicator Mevcut/ Included
IEC 60529’a Goére Koruma Sinifi P20
Protection class according to IEC 60529
Montaj / Mounting EN 50022’ye gdre DIN 35 rayina monte edilebilir.
Standart / Standard TS EN 61643-11
CGalisma Sicakligi / Working heat -40 - +85 C°
Toprak Hatti / Land line 40 - 45 mm?
Tesisat Olciileri / Installation Measurements
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HL-OBV-D Serisi Tesisat Tipi Parafudrlar / D Sinifi

> HL-OBV-D Series Installation Type Surge Arresters / D Class

D Sinifi Parafudrlar (TYPE Ill) :Disiik seviyedeki bosalma akimlarina dayanabilen, standart kapasitedeki parafudrlardir. Up degerleri 1,2 ila 1.5 kV
arasinda degismektedir. Yakin cihaz koruma kullanimi ve yiiksek hassasiyetli cihazlarin panolarinda kullanima uygundur.

D class surge arresters (TYPE Ill): These are the surge arresters that have standard capacity and low resistant to discharge current. It is suitable
for usage in protection of close devices and high sensibility devices boards.

YAKIN KORUMADA ETKILI COZUM...
EFFECTIVE SOLUTION IN CLOSE PROTECTION...

>>>

>>>

>>>

>>>

>>>

>>>

HL-OBV-D
SERISI

20 kA ve 10 kA'lik (8/20ps) yiksek yildinm akimi tasima
kapasitesine sahiptir.

TS EN 61643-11 D sinifi sartlarini yerine getirmektedir.
Tali pano oncesi kullanima uygundur.

1,2 kV ve 1,5 kV koruma seviyesine sahiptir.

1,2, 3 ve 4 kutuplu olarak kullaniimaktadir.

EN 50022'ye gore DIN 35 rayina monte edilebilir.

>>>

>>>

>>>

>>>

>>>

>>>
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It has the capacity to handle high voltage lightning in 20
kA and 10kA, (80/20us).

It satisfies conditions of TS EN61643-11 D Class

It is suitable to use before in sub-panel.

It has 1,2 kV and 1,5 kV protection level.

It is being used as 1,2,3 and 4 poles.

Based on EN 50022, it can be mounted on DIN 35 rail.



Teknik Ozellikler D Sinifi / D Class Technical Features

45

4 Kutup HL-OBV1-10/5-1,2-D HL-OBV1-10/5-1,5-D HL-OBV1-20/10-1,2-D HL-OBV1-20/10-1,5-D
. 3 Kutup HL-OBV1-10/5-1,2-D HL-OBV1-10/5-1,5-D HL-OBV1-20/10-1,2-D HL-OBV1-20/10-1,5-D
Uriin Kodu / Product Code
2 Kutup HL-OBV1-10/5-1,2-D HL-OBV1-10/5-1,5-D HL-OBV1-20/10-1,2-D HL-OBV1-20/10-1,5-D
1 Kutup HL-OBV1-10/5-1,2-D HL-OBV1-10/5-1,5-D HL-OBV1-20/10-1,2-D HL-OBV1-20/10-1,5-D
Teknoloji / Technology Metal Oksit Varistér (MOV)
Maksimum Calisma Gerilimi Uc 385V
Maximum working voltage
Anma Bosalma Akimi In
Nominal discharge current S KA 5kA 10kA 10kA
'\l\/lllal_(smum Bosalma Akimi Imax (8/20ps) 10 KA 10 KA 20 KA 20 KA
aximum discharge current
Koruma Seviyesi Up 1,2kV 1,5kV 12KV 15KV
rotection level
Tepki Siiresi / Reaction time <25ns
Kacgak Akim / Leakage current <1mA
Onerilen On Sigorta / Recommended pre-fuse 18-25A
Termik Ayirmal Hata Géstergesi
Thermal isolation error indicator Meveut / Included
IEC 60529’a Gore Koruma Sinifi P20
Protection class according to IEC 60529
Montaj / Mounting EN 50022’ye gére DIN 35 rayina monte edilebilir.
Standart / Standard TS EN 61643-11
Galisma Sicakligi / Working heat -40 - +85 C°
Toprak Hatti / Land line 4,0 - 35 mm?
Tesisat Olciileri / Installation Measurements
65
50 72 54 36 18
D @ L @ L @ L @ N L L N L N LN
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> HL-OBV Serisi Tesisat Tipi A.G. Parafudrlar / Veri Hatlar icin Data
parafudr, CAT veya POE parafudr, CCTV parafudr

> HL-0BV Series SPD / For Data Lines DATA , POE or CAT type SPD, CCTV type SPD

>>>

>>>
>>>
>>>

>>>

>>>

>>>
>>>

>>>

>>>

Kapali devre glivenlik sistemleri, TV sistemleri icin etkili bir ko-
ruma saglar.

Dustik genlik, yiksek iletim frekansina sahiptir.
(In) Nominal bosalma akimi 10 kA (8/20ps)

Koaksiyel kablo kullaniminda yildinma karsi etkili bir koruma
saglar.

Band genisligi 1 MHz ile 100 MHz Arasi degismektedir.

It provides an daffective safety for closed security
systems and TV systems.

It has low amplitude and high transmission frequency.
(In) Nominal discharge current 10 kA (8/20 ps).

It provides an affective safety for lightning in usage of
coaxial cable.

Its bandwidth changes between 1 MHz and 100 MHz's

> HL-0OBV Serisi Tesisat Tipi Parafudrlar / Veri Hatlar icin
> HL-0BV Series SPD / For Data Lines
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TelekomUnikasyon sistemleri icin yildirima ve asir gerilime kar-
si koruma saglar

ADSL, faks ve telefon gibi cihazlar icin kullanilimaktadir.
(In) Nominal bosalma akimi 3 kA (8/20us)

Frekans hizi 2 MHz

Konnektorll ara kablo ile kolayca monte edilir.
Kompakt aliiminyum kutu icerisine yerlestiriimistir.
YUlksek performansh koruyucu devreye sahiptir.
Hatasiz ve hizli montaj imkani saglar.

Direkt olarak korunacak cihazin girisine tesis edilir.
Gecici asin gerilim yikselmelerine karsi koruma saglar.

It provides high standard of safety for telecommunicati-
on systems and lightning voltage.

It is being used for devices as ADSL, fax and telephone.
(In) Nominal discharge current 3 kA ((8/20 ps).
Frequency rate 2 MHz

Its connector can be easily mounted with booster cable.
It is located in compact aluminum box.

It has a high performance protector circuit.

It is suitable to mount without fail and fast.

Directly it’s located on the device, which needs to be pro-
tected.

It provides safety for transient overvoltage.



Her uygulamaya farkh ¢6ziim
Different Solutions to Every Implementation

B Sinifi / B Class B+C Sinifi / B+-C Class C Sinifi / C Class D Simifi / D Class
Ev - Ofis { :
Home-Office @
: i
Endiistri
Industry
Up 2000-2008 Volt 1000 Volt 1500-1800 Volt 1200-1500 Volt
Imax 60-100 kA 30-50 kA 30-40 kA 10-20 kKA

Asir Gerilim

T 28KV
HL/OBV 4 Serisi T HL/OBV 1-C Serisi 2"%’ HLIOBY 1D Sersi
Tl 4\ )
e : @
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> HLU Serisi Modiiler Tip Alcak Gerilim Parafudrlari
> HLU Series Modular Type Low Voltage Surge Arresters

POLIPAR HL serisi moddiler tip alcak gerilim parafudrlari; atmos- Genel Teknik Degerler

ferden, yildinmlardan ve isletme kosullarindan kaynaklanan, asi- .

i sistem gerilimlerine kars! kullanilmaktadir. General Technical Parameters

e Alcak gerilim tesisatinizi, pano ve ekipmanlarinizi sistem Caligma Gerilimi / Operating Voltage 280V -7 kV
dalgalanmalarindan dolayi olusacak asin gerilimlere karsi
guvenli koruma Nominal Akim In / Rated Current (8/20 ps) 2SR KA

e Yiksek gerilim kablolarinda tam mahfaza glivenligi
e Glvenligi ispatlanmis metaloksit (Zn0) teknolojisi

e Kompakt dizaynindan dolayl montaj kolaylig. Sistem Frekansi / System Frequency 50 Hz / 60 Hz
e Farkl hava kosullarina karsi dayanikliik

Nominal Max. Akim Imax / Rated Max. Current (8/20 ps) | 25 kA /40 kA

Ortam Sicakligi / Ambient Temperature -40°C / +70°C

e Danili, harici ve yeralti montaj secenegi - - — : "
«  Gvenliasin yikleme degerleri Yiikseklik Seviyesi / The Altitude Above Sea 000 m
POLIPAR HL series low voltage surge arresters used for protection of Fiziksel Ozellikler / Dimensions (mm)
indoor facilities against surges caused by lightning discharges, switc-
hing actions and faulty operation of system. <« 45—
e  Excellent protection for low voltage electrical installations, 16>

electricity distribution boxes , and equipment against over vol- :

tages.
e Perfect protection of high voltage cable sheath against overvol-

tages.

e Using reliability proven ZnO technology.

e Simple installation .

3 Resistance to different weather conditions. .

3 Perfect solutions for indoor applications. HL Tip 1
. . .. HL Type 1

e Reliable protection characteristics.

Kodlama Sistemi / Orsering System
HL Tip 1/HL Type 1

Parafudr Tipi <= HL -5 / 0.28 =P Beyan Gerilimi
HL Tip 2/HL Type 2

Anma Akimi

Garantili Teknik Degerler / Guaranteed Technical Parameters

Anma Surekli igletme Anma Artik Yiiksek Akim Uzun Siireli Akim
Gerilimi Gerilimi Bosalma | Gerilim . Darbesi Dayanimi
. Darbesi .
(Ur) (Uc) Akimi Residual D (Long Duration
- ] ayanimi
Rated Continuous Nominal Voltage High Current Current Impulse
Voltage | Operating Voltage | Discharge ? | Withstand) .
Current mpuise HL TID 2
Withstand HL Type2
kv KV KA kv KA(4/10 ps) A
HL-2.5/0.28 0,28 0,22 2,5 0,8 25 50A, 500 pS
HL- 5/0.28 0,28 0,22 5 0,8 65 75 A, 1000 pS
HL- 5/1 1 0,8 5 3,4 65 75 A, 1000 pS
HL- 5/2 2 1,6 5 6,5 65 75 A, 1000 pS
HL-5/3 3 2,40 5 9,9 65 75 A, 1000 pS
HL- 5/4 4 3,20 5 13,6 65 75 A, 1000 pS
HL-5/5 5 4 5 15,4 65 75 A, 1000 pS
HL- 5/6 6 4,80 5 19,8 65 75 A, 1000 pS
HL-5/7 7 5,60 5 23,4 65 75 A, 1000 pS
HL-10/1 1 0,8 10 3,4 100 250 A, 2000 pS
HL-10/2 2 1,6 10 6,5 100 250 A, 2000 pS
HL-10/3 3 2,40 10 9,7 100 250 A, 2000 pS
HL-10/14 4 3,20 10 13,6 100 250 A, 2000 pS
HL-10/5 5 4 10 15,4 100 250 A, 2000 pS
HL-10/6 6 4,80 10 19,8 100 250 A, 2000 pS
HL-10/17 7 5,60 10 23,4 100 250 A, 2000 pS
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KABLO PABUCU
VE KLEMENSLER

Overhead Line Connectors

and Cable Lugs




d4

'
-

s POLIPAR

> Bimetal (Cu/Al) Kablo Pabuclan
Bimetallic (Cu/Al) Wire Pumps
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Teknik Ozellikler / Technical Features
- . i BOYUTLAR / Sizes
URUN KODU KABLO KESITi cms\?r\e \?VAP'
Product Code Cable-Cross Section X
Diameter
d1 d4 a d2 L
POLI-BiM / 16-M10 16 M10 55 16 42 11 83
POLI-BiM / 25-M10 25 M10 6.5 16 42 11 83
POLI-BiM / 35-M10 35 M10 8 16 42 1 83
POLI-BiM / 50-M12 50 M12 9 20 43 13 90
POLI-BiM / 70-M12 70 M12 11 20 43 13 90
POLI-BiM / 95-M12 95 M12 125 20 43 13 92
POLI-BiM / 120-M12 120 M12 13 25 60 13 115
POLI-BiM / 150-M12 150 M12 15 25 60 13 115
POLI-BiM / 185-M12 185 M12 17 32 60 13 127
POLI-BiM / 240-M12 240 M12 19 32 60 13 127
POLI-BiM / 300-M12 300 M12 22.5 34 63 13 133
POLI-BiM / 400-M12 400 M12 25.5 38 75 13 150
f BOYUTLAR / Sizes
URUN KODU KABLO KESITi C“”S‘I‘; \?VAP'
Product Code Cable-Cross Section D
d1 d4 a d2 L
POLI-CAL / 16-M10 16 M10 5.5 16 43 10.35 83.5
POLI-CAL / 25-M10 25 M10 6.5 16 43 10.35 84
POLI-CAL / 35-M10 35 M10 8 16 43 10.35 84
POLI-CAL / 50-M10 50 M10 9 20 43 10.35 87
POLI-CAL / 70-M10 70 M10 11 20 43 10.35 87
POLI-CAL / 95-M10 95 M10 12.5 20 43 10.35 92
POLI-CAL / 120-M12 120 M12 13.5 25 60 12.35 115
POLI-CAL / 150-M12 150 M12 15 25 60 12.35 115
POLI-CAL / 185-M12 185 M12 15.5 32 60 12.35 115
POLI-CAL / 240-M12 240 M12 19.5 32 60 12.35 115
POLI-CAL / 300-M16 300 M16 23.5 40 93 16.35 160
POLI-CAL / 400-M16 400 M16 255 40 93 16.35 160
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> Bimetal (Cu/Al) Vidali SKP
Bimetallic (Cu/Al) Screw SKP

Teknik Ozellikler / Technical Features

URUN KODU KABLO KESITI ':(’)'Etgg: ViDA SAYISI UYGUN ANAHTAR
Product Code _ i . Number of Bolt Wrench Size
Cable-Cross Section Diameter
POLI-BMSKP 28 35-150 28 2 17
POLI-BMSKP 33 70 - 240 33 2 19
POLI-BMSKP 38 120 - 300 38 2 22
POLI-BMSKP 42 185 - 400 42 2 22
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S Bimetal (Cu/Al) Kablo €k MUF <
Bimetallic (Cu/Al) Wire Joints
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Teknik Ozellikler / Technical Features

- AL KABLO CU KABLO BOYUTLAR / Sizes
URUN KODU KESITi AL KESITi CU
Product Code Cable Cross | Cable Cross 1 a2 d3 da L1 Lo L3
Section Section
POLI-BIM 16/10 16 10 5,5 10 5 9 32 28 75
POLI-BIM 25/16 25 16 7 12 6,5 10 36 29 80
POLI-BIM 35/25 35 25 8,5 14 7,5 11 41,5 29 85,5
POLI-BIM 50/35 50 35 10 16 9 13 47 31 91
POLI-BIM 70/50 70 50 11,5 18 10 15 50 35 99,5
POLI-BIM 95/70 95 70 13 21 11,7 17 53 40 110
POLI-BIM 120/95 120 95 15 23 14 18,5 | 55,5 44 111
POLI-BIM 150/95 150 95 15 23 14 18,5 | 55,5 44 111
POLI-BIM 185/150 185 150 18,5 27 17 23 59 46 125,5
POLI-BIM 240/185 240 185 21 30 18,7 26 61,5 48 129,5
POLI-BIM 300/185 300 185 24 34 18,7 26 65 48 141
POLI-BIM 400/240 400 240 25,8 38 21 28,8 71 51 150
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» Aliiminyum Mekanik Vidali Konnektor

Aluminum Mechanical Screw Connector

Teknik Ozellikler / Technical Features

URUN KODU KABLO KESITI Hoos VIDA SAYISI UYGUN ANAHTAR
Product Code Cable-Cross Section Diameter Number of Bolt Wrench Size
POLI-MSEM 28 35 - 150 28 4 17
POLI-MSEM 33 70 - 240 33 4 19
POLI-MSEM 38 120 - 300 38 4 22
POLI-MSEM 42 185 - 400 42 4 22
POLI-MSEM 52 400 - 630 52 6 24
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> Aliiminyum (AL) Kablo Pabuclan C
Aluminum (Al) Wire Lugs
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Teknik Ozellikler / Technical Features
» KABI_. 0 CIiVATA BOYUTLAR / Sizes
URUN KODU KESITI CAPI
Product Code Cable-Cross Screw
Section Diameter d1 d4 a dz L
POLI-AL / 16-M8 16 M8 6.4 10 31 8.35 67
POLI-AL / 25-M8 25 M8 7.3 12 35 8.35 76
POLI-AL / 35-M10 35 M10 8.5 14 40 10.35 86
POLI-AL / 50-M10 50 M10 10 16 42.5 10.35 90
POLI-AL / 70-M12 70 M12 11.5 18 48.5 12.35 102
POLI-AL / 95-M12 95 M12 13 21 52.5 12.35 112
POLI-AL / 120-M14 120 M14 15 23 54 14.35 120
POLI-AL / 150-M14 150 M14 185 25 57.5 14.35 128
POLI-AL / 185-M16 185 M16 18.5 21 59 16.35 133
POLI-AL / 240-M16 240 M16 20 30 61 16.35 142
POLI-AL / 300-M20 300 M20 24 34 66 20.35 160
POLI-AL / 400-M20 400 M20 27 38 70 20.35 170
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> SKP Kablo Pabuclari
SKP Wire Lugs

Teknik Ozellikler / Technical Features

KESiT | CIVATA BOYUTLAR / Sizes
ALANI CAPI
Cross Screw d1 d2 L a b s
Section Area Diameter
POLI-PS 6 4 5 28 8 8.5 15
POLI-PS 10 M6 5 6.5 32 10 11.5
POLI-PS 16 6 7.5 37 12.5 11.5 5
POLI-PS 25 M8 7 9 41 13.5 13
POLI-PS 35 9 11 45 15 15.9 25
POLI-PS 50 M10 10 13 53 18 18.5
POLI-PS 70 11.5 14 58 20.5 21.5 3
POLI-PS 95 13 16 66 22,5 24.5
POLI-PS 120 M12 14.5 18 72.5 24.5 27
POLI-PS 150 M14 17 20 78 28.7 28 A
POL!—PS 185 M 18.5 22 83 30 32
POLI-PS 240 215 25 91 36 37
POL?—PS 300 i 25 30 97 39 42 45
POLI-PS 400 29 36 110 44 48 5
POLI-PS 500 M20 34 41 125 50 56 6
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> izolasyonlu Delici Konnektor
> Piercing Connector

Temasli baglanti kurmanin hizli ve basit bir yoludur. Ana gii¢ dagitim hattinin iletkenlerine ve ag baglanti
hatlarinin izoleli bakir veya alliminyum iletkenlerine, yalitimi es zamanl olarak delmek suretiyle temas sagla-
mak i¢in kullanilir. Bimetalik korozyonu ortadan kaldirir, temas noktalarinda nemin gértlmesini 6nler.

Makas basi somunu sikistirldiginda, temas plakalarinin disleri iletken yalitimi deler, iletken ve temas alani
arasindaki derin atilim sayesinde miikemmel bir baglanti saglar.

It's a quick and simple way to make contact connections. It is used for conducting the insulation of the main power distribution line
conductors and insulated copper or aluminum conductors of the network connection lines simultaneously by penetrating the insulati-
on. It eliminates bimetallic corrosion and prevents moisture from being seen in contact points

When the scissor head nut is tightened, the teeth of contact plates make hole in conductive insulation, it provides an excellent
connection thanks to the deep breakthrough between the conductor and the contact area.

4 =
e E— —
! —
= & = - - i
- T
= === — — ==

Baglanti somununu uygun  Ek kabloyu tamamen kapak Ana kabloyu takin, ana kabloda iki izolasy s elle gevirin ve Somunun ust kismi gatlayip  Somunu mangon anahtanyla vidalayin,

konuma ayarlayn. kilifina yerlestirin. yatagi varsa ilk yalitimh yatagi sarnin . konnektord  uygun  bir dusene kadar sarekli Screw the nut with the sleeve spanner

Ad ector nutto  Put branch wire into the  Insert the m th ated  yere sabitleyin, vidalayin.

d, and Screw the nut continually

Turn the

1 kV izolasyonlu Delici Konnektor / 1 kV Insulated Piercing Connector

YIRXY,

IPC041 IPCEP IPC2-95 IPC2-150 IPC3-95 IPC4-150 IPC6 IPC240

Teknik Ozellikler / Technical Features

URUN KODU ANA TEL BOLUM YAN TEL BOLUM NOMINAL AKIM DIS BOYUTLAR

Product Code Main Wire Section Branch Wire Section Nominal Current Exterior Dimensions
IPC - 756 0.75-6 0.75-6 41 21 x27x23
IPC - 041 6-10 15-6 63 26 x 39 x 54
IPC - 101 1.5-25 1.5-10 55 27 x 41 x 62
IPCP 16-19 1.5-10 63 27 x 41 x 62
IPC2 - 95 16 -95 4 - 35(50) 138 46 x 52 x 87
IPC2 - 150 50 - 150 6 — 35(50) 138 46 x 52 x 87
IPC3 - 95 25-95 25-95 207 46 x 61 x 100
IPC4 - 150 50 - 150 50 - 150 239 52 x 61 x 100
IPC6 25-120 25-120 239 52 x 68 x 100
IPC7 150 - 240 95 -240 425 52 x 68 x 100
IPC - 240 95 -240 95 -240 424 83 x 130 x 130
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11 kV izolasyonlu Delici Konnektor / 11 kV Insulated Piercing Connector

Teknik Ozellikler / Technical Features

BOYUTLAR
URUN KODU | ANA TEL BOLUM | SUBE TEL BOLUM CiVATA Dimensions(mm)
Product Code Main Wire Branch Wire Bolts H L
IPC11-1 25 — 50 mm? 25 — 50 mm? 2 80 114
IPC11-2 70 — 120 mm? 25 — 50 mm? 2 80 114
IPC11-3 70 - 120 mm? 70 — 120 mm? 2 80 114
IPC11-4 150 — 240 mm? 70 — 120 mm? 2 80 114
IPC11-5 150 — 240 mm? 150 — 240 mm? 2 80 114
IPC11-6 150 — 240 mm? 25 — 50 mm? 2 80 114

11 kV Yahtimh Topraklama Konnektorleri / 11 kV Insulated Piercing Ground Connector

Teknik Ozellikler / Technical Features

- - NOMINAL
- UYGULANABILIR | UYGULANABILIR | BOYUTLAR AKIM CiVATA
URUN KODU GERILIM ILETKEN Dimensions Nominal Bolts
Product Code | Applicable Voltage Applicable (mm) Current(A)
(kV) Conductor(mm)
A H
IPC11 - 240/150 10 150 — 240 150 | 112.5 476 2
IPC - 240/150 1 150 — 240 160 | 1125 476 2
IPC11 - 185/95 10 95 -185 152 | 1125 476 2
IPC - 185/95 1 95 -185 152 112.5 476 2
IPC11 - 95/25 10 25-95 144.5 92.5 257 2
IPC - 120/35 1 35-120 144.5 92.5 299 2

izolasyonlu Delici Konnektér / Insulated Piercing Connector

*RRSP 4

IPC3.1 IPC3.2 IPC3.3 IPC3.4 IPC121F IPC201F IPC281F IPCA51F

Teknik Ozellikler / Technical Features

- ILETKEN / Conductor (mm) .
URUN KODU / Product Code — — CIVATA / Bolts
ANA TEL BOLUM / Main Wire Section | SUBE TEL BOLUM / Branch Wire Section

IPC3-1 95 - 16 25-10 1
IPC3-2 95 -70 95 -70 1
IPC3-3 185 - 120 25-16 1
IPC3-4 185 -70 185-70 2
IPC121F AL - CU 16 - 50 1
IPC201F 95 -70 95 -70 1
IPC281F 185 -120 25-10 1
IPC451F 185 - 120 185-70 2

www.poclipar.com.tr
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@ » Aliminyum Bransman Klemensler
Aluminum Branch Wiring Terminals

PK ST Standart Tip Bransman Klemensler PK ST jumping clamps standard series
Malzeme : Al (aliiminyum) Material:Al (alluminium)
tipi metrik siparis kodu boyutlar mm sikma sahasi civata sayisi ambalaj adedi Urlin detaylarr*
type bolt order number dimension cross section bolt of no. packing unit recommendations*
M d | mm? pcs

A2 - A2E

| A25 - A25 RSO RPN 23 6---25 1

A0 - AA0

T WiV Ol vs*35  PKST 1221 36 26 16----40 1

A70 = A70

VA W VAVl Ms*35  PKST1222 36 43 16----70 2 50

AOSEWACSS

*

M8*40 4 7
A95 - A95 PK ST 1223 25---95 2 50

iletken tird
conductive type

A25 - A25 Rose

A40 - A40 Rose, Lily, Swallow, Sparrow
A70 - A70 Rose, Lily, Swallow, Sparrow, Pansy
A95 - A95 Lily, Swallow, Pansy, Aster, Rawen

*{rin detay agiklamalari igin son sayfaya bakiniz, please check out the end page for recommendation

www.polipar.com.tr




PK ST Standart Tip Bransman Klemensler PK ST jumping clamps standard series

Malzeme : Al (aliiminyum) Material:Al (alluminium)
tipi metrik siparis kodu boyutlar mm stkma sahasi clvata sayisi ambalaj adedi urin detaylan*
type bolt order number dimension cross section bolt of no. packing unit recommendations*
M d | mm? pcs

AT20 - AT20

A120-A120 RN PK ST 1224 41 63,5 40----120 3

ATB0 - ATB0

A150-A150 ERVIAZEEN-TES R Py 45 66 40-—-150 3 50

2400 - A24(0)

VP L 0l M10%70 PK ST 1226 63 72 70----240 3 50

ANE - AS0

A16-A50 M8*35 PK ST 1227 34 43 2 50

AS0 = AYS 53
(L
M8*40  PKST1228 42 64 3 50 c;féhirt]i\;grtl;/pe
A120-A120 A16-A50 Pansy, Aster, Phlox, Oxlip, Swallow, Rabinone, Rawen
A150-A150 A50-A95 Pansy, Aster, Phlox, Oxlip, Swallow, Rabinone, Rawen
A240-A240 Daisy, Peony, Tulip, Canna, Patridge, Ostrich, Hawk

*Urtin detay aciklamalari igin son sayfaya bakiniz, please check out the end page for recommendation

www.polipar.com.tr
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POLIPAR

-

> Al-Cu Bransman Klemensler
Al-Cu Branch Terminals

PK ST Standart Tip Bransman Klemensler
Malzeme : Al (aliminyum)

PK ST jumping clamps standard series
Material:Al (alluminium)

tipi metrik siparis kodu
type bolt order number
M

boyutlar mm stkma sahasi civata sayisi ambalaj adedi Urln detaylan*
dimension cross section bolt of no. packing unit recommendations*
d | mm? pcs

A28 - B16

A25 - B16 RYEEN

PK ST 1227

el

31,30

AA0 - B25

A40 - B25 BYEE

PK ST 1228 38 26 16--40Al/10-25Cu
A70 = B350 n <> |
A70 - B50 BYEES PK ST 1229 38 43 16--40A1/10--50Cu

AT120 - B70

A120 - B70 20

PK ST 1230

-«

N

—

64 70--120A1/10--70Cu

25

iletken tdrG
conductive type

A25-B16
A40-B25
A70 - B50
A120-B70

Rose
Rose, Lily, Swallow, Sparrow
Rose, Lily, Swallow, Sparrow

www.polipar.com.tr

*Uriin detay agiklamalari igin son sayfaya bakiniz, please check out the end page for recommendation



PK ST Standart Tip Bransman Klemensler
Malzeme : Al (aliminyum)

PK ST jumping clamps standard series
Material:Al (alluminium)

tipi metrik siparis kodu
type bolt order number
M

boyutlar mm sikma sahasi civata sayisi ambalaj adedi Urln detaylarr®
dimension cross section bolt of no. packing unit recommendations*
d | mm? pcs

AIB0-BE0 N
E o6

A150-B50 HY:El

PK ST 1231

ﬁﬁ _

N
—

NUASLIES
NP 11891 9%

68 50Cu-150Al 3

A240-5120

e

NlESES
) 19 9%

[ '
W y T
i ' /i 2
/R, / Nl Dk
AYZ IR R PA0] M10%70  PKST1232 65 75_70--240A1/50--120Cu 3 25
=70
CGU10 (D ||
Bakir- Copper
iletken tlri
CU10-70 HYEREL) PK ST 1233 Cul0-70 1 50 conductive type
A120-B70 Pansy, Aster, Phlox, Oxlip, Rawen, Pigeon
A150-B50 Pansy, Aster, Phlox, Oxlip, Swallow, Rabinone, Rawen
A240-B120 Daisy, Peony, Tulip, Canna, Patridge, Ostrich, Hawk
CU10-70

*Urtin detay agiklamalari igin son sayfaya bakiniz, please check out the end page for recommendation

www.polipar.com.tr
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POLIFPAR ELEKTROMEKANIK AS. EE asawﬂﬂ

POLIPAR Erkan Elektromekanik Miz. Elektrik Miih. San. Tic.A.S.  Aganlar Enerji Miih.Taahhilt ith. ihr. San. ve Tic. Ltd. $ti.
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NOT! POLIPAR stirekli triin gelistirmesi yapmakiadir. Bu nedenle bildiri ya da uyan yapmaksizin tasanim, teknik deder, boyut vb. katalog iceriginde degisim yapma hakkini sakli tutmaktadir.
NOTE! POLIPAR is working continuously to improve the products. We therefore reserve the right to change designs, dimensions and data without prior notice.




