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@ Uretim Konularimiz
= Our Products

Yiiksek Gerilim Sigortalan
High Voltage Fuses

¢ Mekanik Gostergeli / Striker Pin
e Termik Korumali / Thermal Protection

Algak Gerilim Salterleri
Low Voltage Switches

« Ozengili Kollu Salter
Disconnecting Switches
e Enversor Salter
Double Throw Disconnecting Switches
e Yiik Kesici Salter
Load Breaking Switches
e Sigortall YUk Kesici Salter
Fused Load Breaking Switches

Orta Gerilim Ayiricilan
Medium Voltage Disconnectors

o Dahili (Epoxy — Porselen)
Indoor ( Epoxy — Porcelain )

e Harici (Porselen — Silikon)
Outdoor ( Porcelain — Silicon )

Diger Uriinlerimiz
Other Products

» Armatir Konsollari
Fixture Consoles
e Paratoner Malzemeleri
Lightning Rods and Installation Equipments
o Topraklama Malzemeleri
Earthing Materials
« Oliim Tehlike Levhalari
Warning Signs
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@ Yiiksek Gerilim Sigorta Yapisi ve Ozellikleri

Yiiksek Gerilim Sigortalarimiz; TS EN 60282-1 Tiirk Standardina ve ISO 9001:2015 Kalite Yonetim Sistemine uygun olarak tretilmektedir.

TS EN 60282-1 Tirk Standardina uygun olarak tretilen Yiksek Gerilim Sigortalarimizin genel 6zellikleri;
o Akim Sinirlayici Tip

Artgi Sinif

Yiiksek Kesme Kapasiteli

Dahili ve Harici Tip

¢ Mekanik Gostergeli

e Termik Korumali

¢ Anma Gerilim Degeri 7,2kV—-12kV—-17,5kV—-24kV -36 kV

¢ Anma Akim Degderi 2 A— 160 A aralifinda ve talepler dogrultusunda daha yliksek anma akim degerlerinde

Yiksek Gerilim Sigortalarimiz; enerji nakil hatlarinda, harici ve dahili transformatorlerde, motor, kondansatér gruplarinin ve diger anahtarlama
elemanlarindaki izin verilen degerler disinda olusan kisa devre akimlarinin neden olabilecegi termik ve dinamik etkilerden korunmasi igin
kullaniimaktadir.

Yiiksek Gerilim Sigortalarimizin 36 kV 6,3 A, 10 A, 16 A, 20A, 25 A, 31,5 A, 40 A tip testleri KEMA Yiiksek Gerilim Laboratuvarinda ve firmamiz
Yiksek Gerilim Laboratuvarinda Tirk Standartlan Enstitlisii personelleri nezaretinde yapilmis ve basari ile tamamlanmistir.

; f High Voltage Fuse General Structure and Specifications

Our High Voltage Fuses are produced in accordance with IEC 60282-1 Standard and all our products are produced in accordance with ISO 9001:
2015 Quality Management System.

General specifications of our High Voltage Fuses produced in accordance with IEC 60282-1 standard;
Current limiting type
Back-up class
High breaking capacity
Indoor and outdoor type
Striker pin
Thermal protection
Rated voltage value 7,2 kV - 12 kV - 17,5 kV — 24 kV — 36kV
Rated current value in the range of 2 A— 160 A ( We can produce higher the rated current value up to direction of the our customers
demands.)

Our High Voltage Fuses are used to protect the motor, capacitor groups and other switching elements in power transmission lines, indoor and
outdoor transformers, substations against thermal and dynamic influences which may be caused by short circuit currents outside of the allowed
values.

A type approval tests of 36 kV, 6,3 A, 10 A, 16 A, 20 A, 25 A, 31,5 A, 40 A of our High Voltage Fuses have been performed successfully in KEMA
High Voltage Laboratory and in our company's High Voltage Laboratory under the supervision of the Turkish Standards Institute personnel.
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@ Yiiksek Gerilim Sigorta ic Yapisi

1 - Sigorta Govdesi

Dis govde, sl gerilmelere ve mekanik zorlanmalara dayanikl,
yanmayan, tutusmayan oOzellikte yilksek kaliteli C120 porselen
malzemeden imal edilmektedir. Ylizeyleri sirli ve parlak olup toz ve kir
tutmaz. Atmosferik sartlardan etkilenmez, su ve rutubet emmez.
Tuzlara ve buhara karsi mukavemetlidir.

2 - Kontak Kepler ( Baghklar)

Elektrik temasini saglayan kepler, uygun kesitlerde iletkenlik katsayisi
yuiksek elektrolitik bakir malzemelerden Uretilmektedir. Baslklar, asiri
basing nedeniyle olusan mekanik ve sizdirmazlik zorlanmalarina karsi
dayanacak sekilde dizayn edilmis olup, oksidasyona karsi nikel veya
glimis ile kaplanmaktadir.

3 - Ergime Elemani Tasiyici

C120 porselen malzemeden imal edilmektedir. Uzerine ergime
elemani sarilmakta ve i¢ kismindan uyarma elemani teli
gegirilmektedir. Kisa devre aninda, mekanik ve termik zorlanmalara
dayanikliik gosterir.

4 - Ergime Elemani

Erime hatti igin en iyi malzeme yliksek saflikta glimds teldir. Bu neden
ile sigortalarimizda ergime elemani olarak, anma akimina gére
degisen kesitlerde saf glims teller kullanilmaktadir.

5 - Séndiirme Kumu

Ark sondiirme ozelligine sahip, metal parcalardan ve nemden
arindirilmis gerekli testlerden gegmis kuvars kum kullanilir. Kisa devre
aninda, kuvars kum ergime elemanindan dolayi olusacak mekanik ve
termik zorlanmalari séniimleyerek dogrudan goévdeye gelmesini
engellemektedir.

6 / 7 - Uyarma Elemani

Hem sigortalarin attigini belirler ve hem de ilgili bir actirma
mekanizmasinin harekete gecirilmesi icin gerekli enerjiyi saglar.
Uyarma elemani, ergime elemaninin erimesi veya bir nedenden dolayi
izin verilen termik sinirlarin asilmasi sonrasinda serbest kalir.
Uriinlerimizin uyarma elemanin enerjisi, TS EN 60282-1 standardina
gore orta tiptir. Vurucu Pimin ( Uyarma Elemaninin ) Kuvvet-Mesafe
Karakteristik grafigi katalog detaylarimizda mevcuttur.

= High Voltage Fuse Elements Details

1—-Fuse Case

The outer case is manufactured of fireproof, non-flammable and high-
quality C120 porcelain material resistant to thermal and mechanical
stresses. The glazed and shiny surface of the body does not gather
dust and dirt. It is not affected by atmospheric conditions, does not
absorb water and moisture. Itis resistant to salt and steam.

2—Contact Caps (Headers)

Contact caps provide electrical contact and are manufactured of
electrolytic copper materials in appropriate sections with a high
conductivity coefficient. Contact caps are designed to withstand
mechanical stresses and overpressure related sealing problems and
coated with nickel or silver against oxidation.

3 —Melting Element Core

The core is made of C120 porcelain. The melting element is wound
onto this core and the control wire are fitted inside this core. During
short circuit, the core is durable to mechanical and thermal stresses.

4 —Melting Element

The high purity silver wire is the best material for melting line. For this
reason, the pure silver wire whose sectional thickness varies
depending on the rated current; is used in the melting line of our
fuses.

5 —Extinguishing Sand

Metal parts-free, dehumidified and arc extinguishing featured quartz
sand which has passed the necessary tests is used. During short
circuit, the quartz sand absorbs mechanical and thermal stresses
resulting from the melting element and prevents them from reaching
the fuse case directly.

6 / 7 —Striker System

This is @ mechanical device which indicates that fuses have blown and
also provides the energy required to actuate a related breaking
device. Striker pin is released following the melting of the melting
element or going over the permissible thermal limits for some reason.
According to IEC 60282-1 Standard, Energy of the striker system is
medium type in our fuses. The Force-Travel characteristics graphs of
the striker pin are shown in our catalogue details.

Sigorta Kesit Cizimi / Sectional View of a Fuse Link 2

Cizimimiz gorsel amaglidir. / Our drawing is for visual purposes
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@ Yilksek Gerilim Sigortasi Karekteristikleri

él? High Voltage Fuse Characteristics

VURUCU PiMiN (UYARMA ELEMANI) KUVVET-MESAFE KARAKTERISTIGI
STRIKER PIN FORCE-DISTANCE CHARACTERISTICS
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YUKSEK GERILIM SiGORTA CALISMA ARALIKLARI
HIGH VOLTAGE OPERATING AREA
0 In Is(Imin) l1(Imax)

In = Sigorta Anma Akimi / Fuse Rated Current
Is = En Kigiik Kesme Akimi / Minimum Breaking Current

]
®

I1 = En Biylik Kesme Akimi / Maximum Breaking Current

Kararsiz Bolge: Kesmenin belirsiz oldugu bolge
Unstable Area: Range where breaking the current is unclear

Kararli Bolge: Sigortanin emniyetli galisma bdlgesi
Stable Area: Safe working area for fuse

A L
Kl

Yiksek gerilim Sigortalari en kiiglik kesme akimi (I,) ve en High voltage fuse works safely in the values of minimum breaking current
biyik kesme akimi (I,) dederleri arasindaki bélgede emniyetli (L,) and maximum breaking current (I,). Operation in areas outside these
bir sekilde galisir. Bu sinirlar disindaki bdlgede kesin bir galisma limits cannot be quaranteed.

garanti edilemez.
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@ Yiiksek Gerilim Sigorta Teknik Ozellikler Tablosu
élé High Voltage Fuse Table Of Technical Specifications

Anma Gerilim Anma Akim - " . Soguk Diren Giig Kaybi Agirhk
(Rated Voltage) (Rated Current) Olgdler (Dimensions) (Colngesistan?:e) (Powerg[)iss);)ation) (ngght)
U, I ad Oe L R P
kv A mm mm mm mQ w kg
2 2950 15
4 1550 35
6, 950 45 —— Je ——
10 340 38
16 53 56 245 89 2,8
20 185 104
25 145 150 J
36 31,5 537 110 185
40 80 240 33 _+02
50 74 280
63 53 350
80 75 28 40 410 54
100 29 435 ’
125 21 445
160 15 458
2 2265 12
4 1457 28
6,3 700 32
10 262 33
16 53 56 189 65 24
20 143 80
25 107 104
24 31,5 442 85 151
40 62 200
50 49 215
63 42 295
80 31 325
700 £ . 2 345 44
125 16 367
160 12 378
2 2265 12
4 1457 28
63 700 32
10 262 33
16 53 56 189 65 24 L
20 143 80
25 107 104 ad
17,5 315 442 85 151
40 62 200
50 49 215
63 42 295
80 31 325
100 & & 2 345 44
125 16 367
160 12 378
2 1570 8
4 1008 18
6,3 505 25
10 181 22
16 53 56 131 45 17
20 99 55
25 77 71
12 31,5 292 59 92
40 43 17
50 33 144
63 29 189
80 22 232
100 7 & 16 248 3.1
125 12 285
160 7 298 3 +2
2 1570 8 -0
4 1900 18
63 505 25 ]
10 181 22
16 53 56 131 45 17
20 99 55
25 77 71
7.2 31,5 292 59 92 —=t (PA5+]1 =
40 43 17
50 33 144
63 29 189
80 22 232
100 7 & 16 248 31
125 12 285
160 7 298
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@ Yiiksek Gerilim Sigorta Secim Tablosu (Transformatér Korumasi)

élé High Voltage Fuse Selection Table for Protection of Transformers

TRANSFORMATOR ANMA GERILIMI TRANSFORMATOR ANMA GUCU | YOKSEK GERILIM SIGORTA ANMA AKIMI
Transformer Rated Voltage
Primer Gerilimi / U,y Sekonder Gerilimi / Uy Transformer Rated Power High Voltage Fuses Rated Current
Primary Voltage / U4y Secondary Voltage / Uyy Min. Max.
kV \' kVA A A
50 2 4
100 4 6,3
160 6,3 10
250 10 16
400 20 25
30/36 400/231 630 31,5 40
800 40 50
1000 40 50
1250 50 80
1600 63 80
2000 80 100
50 4 6,3
100 10 16
160 10 20
250 16 25
400 25 40
20/24 400/231 630 315 63
800 40 63
1000 50 63
1250 63 100
1600 100 160
2000 125 160
50 4 6,3
100 10 16
160 10 20
250 16 25
400 25 40
15/17,5 400/231 630 31,5 63
800 40 63
1000 50 63
1250 63 100
1600 100 160
2000 125 160
50 10 16
100 16 25
160 20 31,5
250 25 40
400 40 63
10/12 400/231 530 0 25
800 63 160
1000 80 160
1250 100 160
1600 125 160
50 10 16
100 16 25
160 20 31,5
250 25 40
400 40 63
6/7,2 400/231 530 50 125
800 63 160
1000 80 160
1250 100 160
1600 125 160
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@ Yiksek Gerilim Sigortalari Akim - Zaman Karakteristigi
* High Voltage Fuse Current - Time Characteristics
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@ Yiiksek Gerilim Sigorta Kisa Devre Akiminin Sinirlandirilmasi

Yiiksek Gerilim sigortalarimiz kisa devre baslar baslamaz, ilk yarim periyotta akim ylkselirken devreyi keser. Boylece sigorta bagl
bulundugu sistemi olasi tehlikelerden korumus olur. Bir kisa devre kesilmesi olayi asagidaki diyagramda belirtilmistir.

Beklenen kisa devre akimi ( L); sigorta yerine metalik bir kopri baglanmasi durumunda olusabilecek kisa devre akimidir.

Kesme akimi ( I,); sigortanin devreden akmasina miisaade edecegi akimdir. Asagidaki diyagramda bahsi gegen akiminin sinirlandiriimasi
olayinin modellemesi yapilmistir.

Yiksek Gerilim sigortalarimizin Akim Kesme Karakteristigi Egrileri katalogumuzun 8. sayfasinda mevcuttur.

& High Voltage Fuse Limitation Short Circuit Current

As soon as the short-circuit starts, our high-voltage fuses break the circuit in the first half-period while the current value is rising. An event
of breaking a short circuit is shown in the following diagram.

Prospective short-circuit current (1,); is the short-circuit current that can occur if a metallic bridge is connected instead of the fuse.

Cut-Off current (I,); itis the current that the fuse will allow to flow. Diagram shows us above mentioned modelling of limitation current.

The Cut-Off Current Characteristics Curve of our High Voltage Fuses is available on page 8 of our catalogue

’ \ I:Ergime Akimi / Melting Current

I,:Kesme Akimi / Cut-off Current

VOLTAJ / VOLTAGE

I :Beklenen Kisa Devre Akimi / Prospective Short-Circuit Current

I.:Darbe Kisa Devre Akimi / Impulse Short-Circuit Current

{—1Is=Ip

\ t.:On Ark Siiresi / Pre - Arcing Time
AKIM / CURRENT
\ / | t:Ark Siresi (Séniimleme Siiresi) / Arcing Time

tg |[+—t, —>
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é'? High Voltage Fuse Limitation Short Circuit Current

@ Yiiksek Gerilim Sigorta Kisa Devre Akiminin Sinirlandirilmasi

Artci Tip Y.G. Sigortalari Akim Kesme Karakteristigi
Back-Up Type H.V. Fuses Cut-Off Current Characteristic
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@ Yiiksek Gerilim Sigorta Termik Korumali

Yiiksek Gerilim Sigortalarinin giivenli agma sagladigi aralik en kiigiik kesme akimi (L,) ile en biiylik kesme akimi (I,) araliidir.
Nominal akim (I,) ve en kiigiik kesme akimi (1,) arasindaki dederlerde galismasi durumu, sigortanin gorevini yerine getirememesine
ve asiri termik zorlanmalardan dolayi gevresine zarar vermesine sebep olabilir.

__Busorunun miimkiin oldugu tesislerde kullaniimak tizere termik agma diizenegine sahip TERMIK KORUMALI YUKSEK
GERILIM SIGORTA uretimimiz mevcuttur.

Termik agma diizenedi; sigorta izin verilen sinirlar disinda bir yik ile yiklenmesi durumunda tehlikeye sebep verebilecek
termik zorlanmalara ulasilmadan énce vurucu pimin serbest kalmasina ve bagli bulundugu sistemin devreyi agarak enerijiyi
kesmesini saglar. Bdylece etrafina zarar vermeden sistemi korumus olur.

=& High Voltage Fuse with Thermal Protection

The range between minimum breaking current (I,, and maximum breaking current (I,) is the range the fuse provides safe
breaking. Operating at values between fuse rated current (I,) and minimum breaking current (I,) can cause the fuse to fail and
damage the environment due to excessive thermal stresses.

Our HIGH VOLTAGE FUSES with THERMAL PROTECTION manufacture having mechanical opening mechanism is
available for use in the facilities where this problem exists.

Thermic opening mechanism: if the fuse is loaded with a load outside of the permissible limits, the striker pin is
released avoiding any incidents due to thermal stresses, and it opens the circuit of the system to which it is connected and
enables the system to cut off energy. Thus, it protects the system without harming its environment.
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@ Belgelerimiz / Tip Test Raporlarimiz

& L3

=t= Our Certifications / Our Type Test Reports

>

<

DNV GL

KEMA TYPE TEST CERTIFICATE OF
BREAKIMG PERFORMANCE

Emi Elektrik A.5.

lzmir, Turkey

has successfully passed the type test squente oh
hamagenous saries of

HV current-limiting back-up fuse-links

Type: BID MGS-AG
Rating: 35 kW = B0 A5 168 20 A2 25 A; J1.5 A 4D A - 16 kA - 50 F

The test object passed the spocification of tesr duties of

IEC 60282-1
subclayse 6.6 [Breaking tests)

Tho test raadlts &8 recarded In Certificate Na,

5002-18

This Certificate was issiaed an OF Fegiruary 2016

DNV-GL

KEMA TYPE TEST CERTIFICATE OF
BREAKING PERFORMANCE

Zhud=nnichd, 15

A,

Rizbart Jech
Operarinnal Manisger

Laborstorsas

AL LA

Emi Elektrik A.S.
lemir, Turkeey

s suctessfuly passed the Type RSt S8QWENGE On

HV current-limiting back-up fuse-links

Pimins ~oir 1981 13 com LTETd b b Es TN P ARk, i I v crigingl Beged and sl Type: BID MEE-AG
o rapy ol Ty Gl iruaa g The Temit 1Esd3 ol v oot wild prol. THE 3300 does rot imole Rating: 36 k' - 6,3 A - 16 kA - 50 Hr
Tl (MW 1. hurs s P o approrved sy BBgees ot (o tha speciman (sied

T test ohject pessed the specdficabion of tast dutes af

IEC 60282-1

subiclause 6.6 | Bresking tests)
The test results are recorded in Cartificate: No

5009-18

This Certifrcate was ssued on 08 Fobruary 3018

Zhidebnictel, a.5,

2.

Rabeart lech
Cigeratioral Mamager

FKEMA i
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@ Belgelerimiz

Al L3
»

Our Certifications

TURK STANDARDLARI ENSTITUSU
TURK STANDARDLARINA UYGUNLUK BELGES]

TURKISH STANDARDS INSTITUTION
CERTIFICATE OF CONFORMITY TO TURKISH STANDARDS
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EMi ELEKTRIK MALZEMELERiI SANAYive TICARET A.S.
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