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» POLIPAR

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.
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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.
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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
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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.

www.poclipar.com.tr
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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/ %)

www.polipar.com.tr



> 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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ARTIK GERILIM KARAKTERISTIGI
RESIDUAL VOLTAGE CHARACTERISTIC
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0.9
1 10 100
i/ kKA

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

www.polipar.com.tr




> 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

www.polipar.com.tr
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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

www.polipar.com.tr
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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

www.polipar.com.tr




> 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

www.polipar.com.tr




> 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
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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

www.polipar.com.tr
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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




>

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
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1.00
095
0.90
01 1 100
zaman / time, s
ARTIK GERILIM GRAFiGi
RESIDUAL VOLTAGE GRAPHIC
18
17
= 18
Eg |
il 1
.gg 15 L~
EE _,-1//'
83 14 —
=2 =]
Ea‘:’ 13
12
—+—sample n. RV1
1 -»-sample n. RV2
~+—sample n. RV3
10 -
0 5 10 15 20 25

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

125

1.20

urur
=]

1.00

095

0.90

01 1
zaman / time, s

ARTIK GERILIM GRAFiGi
RESIDUAL VOLTAGE GRAPHIC
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Discharge Current
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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

TN

@

=

4 “;

La— 1
o 5

-

-3 T
L= =
=1 e
< -
-
. —_—
-
-
— e
i mag
———— 'r

o

1

“\\\‘\ AR Y rrrrrrr‘r‘r‘_}‘-ii

]

i1hll

1

3
4

»



> 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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+ POLIPAR

> 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

AQ

100

&

ah
DQ |

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 @



- POCIEAR
_ B

> 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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POLIPAR Erkan Elektromekanik Miz. Elektrik Miih. San. Tic. A.S.  Aganlar Eneri Miih.Taahhilt ith. ihr. San. ve Tic. Ltd. $ti.

[Op[O] 1203 Cadde No: 38/L-5/D OSTIM 0SB ANKARA 100. Yil Blv. Kosova i Mrk, No: 137/K OSTIM ANKARA Sanayi Caddesi No:1/1 06050 Ulus - ANKARA
o Tel:+90 312354 3848 - Faks: +90 312 354 79 38 Tel: +90312309 26 68 - Faks: +903123113790 Tel: +90 312310 49 36 - Faks: +90 312 31049 38
[=

www.polipar.com.tr www.erkanelk.com www.asanlarenerji.com

NOT! POLIPAR stirekli iriin gelistirmesi yapmakiadir. Bu nedenle bildiri ya da uyan yapmaksizin tasanim, teknik deger, boyut vb. katalog iceriginde degisim yapma hakkini sakl tutmaktadir.
NOTE! POLIPAR is working continuously to improve the products. We therefore reserve the right to change designs, dimensions and data without prior notice.
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www.polipar.com.tr
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https://www.instagram.com/polipar_/?hl=tr
https://twitter.com/Polipar_
https://www.youtube.com/channel/UCtuJOni_9sEN0w731X95O2g
https://www.linkedin.com/in/polipar-enerji-634528179/

	Untitled



