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LIGHTNING ROD AND GROUNDING SYSTEMS

LIVA AKTIF PARATONER KORUMA SEVIYESI

Liva Grup tarafindan iiretimi yapilan ESE, ESAT ve/veya PIEZO
KRISTALLI Aktif Paratoner Basliklari Erken Zaman Kazanca (At)
degerlerine gore farkli kapsama alanlarinda liretilmektedir.

Uygun montaj usullerine gére montaj yapilmasi durumunda NFC
17-102 Standardi kapsaminda koruma alam asagidaki formiil ile
bulunur.

Buna gore;
Rp =V h(2D-h) + AL(2D+ AL)  (h=5m icin)(*),

Bu formiilde;
Rp : Paratoner Bashg! Koruma Sahasi Yaricapi (m),
h :Paratonerin Korunacak Alandaki En Yiiksek Noktadan (Yatay
Diizlem Uzerindeki) Yiiksekligi (m),
D : Koruma Seviyesi Araligi (m)

Koruma Seviyesi 1 icin: D=20 m,

Koruma Seviyesi 2 icin: D=30 m,

Koruma Seviyesi 3 icin: D=45 m,

Koruma Seviyesi 4 icin: D=60 m, olarak alinir.

AL (m): Paratoner Sistemi Akiskanhk Kazanci,
AL (m) = At x 106
(AL (m) =V (m/us). At (us)
(V=1m/us)

At (us): Tetikleme Onceligidir.

Bu bilgiler kapsaminda asagida, Liva Aktif Paratoner Bashklarinin
Kapsama Alani Tablosu verilmistir.

(*) Paratonerin tist noktasi, korunacak yapinin en tist noktasindan
en az 5 metre veya daha yukanda olacak sekilde monte edilme-
lidir.

LIVA ACTIVE LIGHTNING RODS PROTECTION LEVEL

Produced by Liva Group, ESE, ESAT and / or PIEZO CRYSTALLY
Active Lightning Rods are produced in different coverage areas
according to their Early Time Gain (At) values.

In case of installation according to appropriate mounting
methods, the protection area within the scope of NFC 17-102
Standard is found with the following formula.

According to this;
Rp =V h(2D-h) + AL(2D + AL)  (h=for 5m)(*),

In this formula;
Rp: Lightning Rod Protection Area Radius (m),
h: Height of the lightning rod from the highest point (on the
horizontal plane) in the area to be protected (m),
D : Protection Level Range (m)

For Protection Level 1: D=20 m,

For Protection Level 2: D =30 m,

For Protection Level 3: D =45 m,

For Protection Level 4: D = 60 m.

AL (m): Lightning Rod System Fluidity Gain,
AL (m) = At x 106
(AL (m) =V (m / ps). At (us)
(V=1m/ ps)

At (ps): It is Trigger Priority.

Within the scope of this information, the Coverage Area Table of
Liva Active Lightning Rods is given.

(*) The top point of the lightning rod must be mounted at least 5
meters or more above the top of the structure to be protected.

LiIVA AKTiF PARATONER KORUMA SEVIYESi TABLOSU
TABLE OF LIVA LIGHTNING RODS PROTECTION LEVELS

SEVIYE -1/ Level - 1 SEVIYE- 2/ Level - 2 SEVIYE - 3/ Level - 3 SEVIYE - 4/ Level - 4

DIREK EOYY {m)

KORUMA ALANI YARI CAP (m) KORUMA ALANI YARI CAP (m)

paerars | *Fecion Ao fadss M Potecion Neaadus Protecton e Radis (m; tection e Radios
100 | 81 | 58 |48 | 39 |115|155/108 |89 | 65 | 55 |45 |123|164(120(100 | 74 | 64 | 53 | 134|176/130|110| 83 | 72 | 60 | 146 188
100 [ 82 | 58 |49 | 39 [115|155]/109 |90 | 65 | 56 |46 |124 164|121 (100 | 75| 65 | 54 [ 135/ 177|131|110| 84 | 72 | 61 | 146| 188
101 |82 | 58 |49 | 40 [115|155]/109 |90 | 66 | 56 |46 |124 164121101 | 76 | 65 | 54 [ 135 177|131|111| 84 | 73 | 62 | 146| 188
102 | 82 |59 |50 | 40 |115|156/110 |90 | 66 | 57 |47 |124|165(122 (101 | 77 | 66 | 56 | 136| 177|132|111| 85 | 75 | 63 | 147 189
102 |82 |59 |50 | 41 |116|156|110 |91 | 67 | 58 |48 |124|165(122 (102 | 77 | 67 | 57 | 137|178/ 133|112| 87 | 76 | 65 | 148| 190
102 (83 | 60 |51 | 42 [116|156]111|92 | 68 | 59 | 50 |125|165(123 (104 | 80 | 70 | 60 | 138 178) 135| 114| 89 | 79| 69 | 149| 191
102 |83 |60 |51 | 42 |116|156]112 |92 | 69 | 60 |51 |126|166|125|105 | 81 | 72 | 62 | 139|179| 136/ 116| 92 | 82| 72 | 151| 192

TABLO: NFC 17-102 Standardi Kapsaminda Liva Aktif Paratonerler Kapsama Alami (**) Tablosu.
TABLE: Liva Active Lightning Rods Coverage Area (**) Table within the Scope of NFC 17-102 Standard.

(**) Kapsama Alani Paratoner Bashiginin standartlara uygun usullere gére montaj yapilmasi durumunda verilen degerlerdir.

(**) Coverage Area The values given when the Lightning Rod is assembled in accordance with the standards.
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_ PARATONER VE TOPRAKLAMA SISTEMLERI
ORNEK MONTAJ

SAMPLE ASSEMBLY

YILDIRIMDAN KORUNMA SISTEMLERI
ACTIVE LIGHTNING ROD ASSEMBLY DRAWINGS
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LIGHTNING ROD AND GROUNDING SYSTEMS

ORNEK MONTAJ SAMPLE ASSEMBLY

YILDIRIMDAN KORUNMA SiSTEMLERi FARADAY KAFESI
LIGHTNING WARNING SYSTEM FARADAY CASE
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PARATONER VE TOPRAKLAMA SISTEMLERI

ORNEK MONTA!J SAMPLE ASSEMBLY
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LIGHTNING ROD AND GROUNDING SYSTEMS

ORNEK MONTAJ SAMPLE ASSEMBLY

MONTAJ KROKILERI
ACTIVE LIGHTNING ROD ASSEMBLY DRAWINGS

LiVA AKTiF PARATONER BASLIGI
4 ‘_‘ ACTIVE LIGHTNING ROD

iletken Krosesi (Direk Tipi)

ikaz Lambasi 4 <
—> ______.‘\w- ‘ Conductor Clip (Pipe Type)

Wamning Light
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—
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Direk Tespit Sehpasi / L \
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-~ Ll 4—|Test Clamp

PVC i izolasyon borusu (1"-11/4")

. . i PVC Insulation Pipe
i” Koruma borusu (1"-11/4")
o Protection Pipe
] Boru Kelepgesi q

T | T 1§ o | Pipe Clip With Rubber Insulation
’ 7 2= . 4 | Termokaynak veya Elektrod tespit kelepce  ————
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s LR vﬂ‘- : . Y = & - 5 + - i < ol
T s . o E ’ 2 : "
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PARATONER VE TOPRAKLAMA SISTEMLERI
ORNEK MONTAIJ SAMPLE ASSEMBLY

MONTAJ KROKILERI
ACTIVE LIGHTNING ROD ASSEMBLY DRAWINGS

LiVA AKTiF PARATONER BASLIGI Liva R

ACTIVE LIGHTNING ROD
iletken Krosesi -
Iy «—| (Direk Tipi) (‘
Conductor Clip &: ﬂ
(Pipe Type)

Hi
Paratoner Diregi
hz 450 cm | 2" Galvaniz Boru (6m)
| Lightning Rod Pole
i 2" Galvanized

Direk Tespit Kelepcesi (Beton/Duvar Tipi)

Pole Clamp (Concrete/Wall Type)
I B

-| iletken Krosesi (Trifonlu)
Conductor Clip (With Screw)

L

L I L I | L I ‘
i m Test Klemensi

< I‘_‘ Test Clamp
PVC i¢ izolasyon borusu
‘ PVC Insulation Pipe
Koruma borusu (1"-11/4)
Protection Pipe

* Pipe KEIemeSQ
B | Pipe Clip With Rubber Insulation

__ - 20cm Termokaynak veya Elektrod tespit kelepge

t « Thermoweld or Rod Clamp for Electrod
-] : - = ‘_

A

|

[

Bakir topraklama elektrodu
220 mm
Copper Electrod
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LIGHTNING ROD AND GROUNDING SYSTEMS

ORNEK MONTAJ SAMPLE ASSEMBLY

MONTAJ KROKILER
ACTIVE LIGHTNING ROD ASSEMBLY DRAWINGS
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www.livagrup.com.tr 127 :



I @im;‘;

PARATONER VE TOPRAKLAMA SISTEMLERI

ORNEK MONTA!J SAMPLE ASSEMBLY

MONTAJ KROKILERI
ACTIVE LIGHTNING ROD ASSEMBLY DRAWINGS

4 LiVA AKTIF PARATONER BASLIGI
%} ACTIVE LIGHTNING ROD

l¢__indirme Krosesi (Direk Tipi) (“‘“
Conductor Clip (Pipe Type) ﬁ

5m.

Il Paratoner Diregi

2" Galvaniz Boru (6m)
Lightning Rod Pole
Direk-Jespit I(elepl;em

2" Galvanized
Pole Clamp (Cage Pole Type:l

1m.

indirme Krosesi (PlonTipi)
Conductor Clamp (Plon Type)

2x50 mm2 Bakir iletken
Copper Conductor
2x50 mm2

19m.

Galvaniz Kafes Direk _
Cage Pole (Galvanized)

- | Test Klemensi .

Test Clamp

Koruma borusu (1"-11/4")

Protection Pipe (1"-11/4")
Elektrod it kelepge Termokaynak Ek

rod Clamp for Electrod Thermoweld Joint
E | Ri'm
N
hz150cm
Eaior topraklzma siektrodu i
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ORNEK MONTAJ SAMPLE ASSEMBLY
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PARATONER VE TOPRAKLAMA SiSTEMLERI
ORNEK MONTAIJ SAMPLE ASSEMBLY

FARADAY KAFESI MONTAJ KROKILERI
FARADAY CAGE / FRANKLIN ROD ASSEMBLY DRAWINGS
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LIGHTNING ROD AND GROUNDING SYSTEMS

ORNEK MONTAJ SAMPLE ASSEMBLY

FARADAY KAFESI MONTAJ KROKILERI
FARADAY CAGE / FRANKLIN ROD ASSEMBLY DRAWINGS
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ORNEK MONTA!J SAMPLE ASSEMBLY
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ORNEK MONTAJ SAMPLE ASSEMBLY
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ORNEK MONTAJ SAMPLE ASSEMBLY

www.livagrup.com.tr 137 -



©

PARATONER VE TOPRAKLAMA SISTEMLERI

YILDIRIM SAYICI TEST CiHAZI

LIVA AKTiF PARATONER ve
YILDIRIM SAYICI TEST CiHAZI

Liva Grup tarafindan Aktif Paratoner Basliklanimin ve Yildinm
Sayicilann faaliyetlerinin  kontrolii ve aktivasyon testlerinin
yapilabilmesi icin iki farkh Test Cihazi tiretilmistir.

Bu cihazlar,
1.Liva LED Gostergeli Test Cihazi ve,
2.liva Dijital Gostergeli Test Cihazidir.

Liva Aktif Paratoner Basliklan {iriin modeline gore iki farkh usulde
test yapilabilir. Bu Dogrudan “Test Soketi” ile test edilebilen
paratonerler ve “Manyetik Sonda (Probe)” yardim ile test
edilebilen paratonerlerdir. Konu ile ilgili detayl bilgileri Liva Aktif
Paratoner Basliklari (Genel Bilgiler) boliimiinde bulabilirsiniz

Liva Yildinm Sayicilarina ise, test soketi ile dogrudan aktivasyon
testi yapilabilmektedir.

e . =
(¥iid Rl

® Counter e
Q’umm

&

SEKIL: Test Soketi ile Paratoner Aktivasyon Testi.
FIGURE: Lightning Rod Activation Test with Test Socket.

www.livagrup.com.tr

LIGHTNING COUNTER TEST DEVICE

LIVA ACTIVE LIGHTNING ROD
and LIGHTNING COUNTER
TEST DEVICES

Two different Test Devices have been produced by Liva Group to
control the activities of Active Lightning Rods and Lightning
Counters and to perform activation tests.

These devices are,
1. Liva LED Indicator Test Device and,
2. Liva is a Digital Display Test Device.

Liva Active Lightning Rods can be tested in two different methods
depending on the product model. These are lightning rods that
can be tested directly with the "Test Socket" and lightning rods
that can be tested with the help of "Magnetic Probe (Probe)".
You can find detailed information on the subject in the Liva Active
Lightning Rods (General Information) section.

On the other hand, Liva Lightning Counters can be tested directly
with the test socket.




Biva,

LIGHTNING ROD AND GROUNDING SYSTEMS

YILDIRIM SAYICI TEST CiHAZI

1. Liva LED Gostergeli Test Cihazi:

Liva Led Gostergeli Test Cihazi Liva Aktif Paratoner ve Liva Yildirim
Sayicilarin faaliyet testini dogrudan “Test Soketi” ile yapmak
Uzere tasarlanmis bir test cihazidir.

Faaliyet testi icin driin, Gzerinde bulunan soket vasitasi ile
dogrudan test cihazina baglanir. (*)

(*) Yurt ici ve yurt digi (Export) trinler birbirinden farklidir. Bu
nedenle soket ve donanimlar uyumsuzluk gostermektedir.

Test cihazi test edilecek drinleri algilayacak bir haberlesme
Unitesine sahipti. Buna gore, (rin ile kablo baglantisi
saglandiktan sonra test icin sadece “Test” butonuna basmak
yeterlidir.

Bu, test cihazinin kolaylikla kullanilmasina yardimai olur.

SEKIL: Test Soketi ile Yildinm Sayici Aktivasyon Testi.
FIGURE: Ligtning Counter Activation Test with Test Socket.

LIGHTNING COUNTER TEST DEVICE

1. Liva LED Display Test Device:

Liva Led Indicator Tester is a test device designed to perform the
activity test of Liva Active Lightning Rod and Liva Lightning
Counters directly with the "Test Socket”.

For the activity test, the product is directly connected to the test
device via the socket on it. (*)

(*) Domestic and Export products are different from each other.
For this reason, sockets and hardware are incompatible.

The test device has a communication unit to detect the products
to be tested. Accordingly, it is sufficient to press the "Test" button
for testing after the cable connection with the product is
established.

This helps the tester to be used with ease.

Test cihazi Aktif Paratonerlerin Faal/Gayri Faal bilgisini LED
yardimi ile bildirir.

Yildinm Sayicilanin Faal/Gayri Faal bilgisini ise LED yardimi ile
bildirirken ayni anda yildinm sayici numaratoriani yildinm sinyali
almis gibi bir rakam saydinr. Boylelikle Grinin kac kez test
yapildigi da takip edilmis olur.

Liva Aktif Paratoner ve Yildinm Sayic Faaliyet Testi icin kablo
baglantilar verilmistir.

The test device notifies the Active / Inactive Information of Active
Lightning Rods with the help of LEDs.

While notifying the Active / Inactive information of the Lightning
Counters with the help of an LED, the lightning counter counter
counts a number as if it received a lightning signal. Thus, the
number of times the product has been tested can be tracked.

Cable connections are provided for Liva Active Lightning Rod and
Lightning Counter Activity Test.
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PARATONER VE TOPRAKLAMA SISTEMLERI

YILDIRIM SAYICI TEST CiHAZI

2. Liva Dijital Gostergeli Test Cihazi:

Liva Dijital Gostergeli Test Cihazi Liva Aktif Paratoner ve Liva
Yildinm Sayicilarin faaliyet testini yapmak (zere tasarlanmis bir
test cihazidir.

Test Cihazi, Liva Aktif Paratoner Basghklarini iki farkh usul ile test
yapabilmektedir.

Bunlar;
1.Dogrudan “Test Soketi” ile,
2 “Manyetik Sonda (Probe)” yardimi ile yapilan testtir.

Yildinm Sayici testleri “Test Soketi” yardimi ile yapilmaktadir.

Test yapilacak Uriin icin LCD Diplay iizerinden meniler takip
edilerek test gerceklestirilir.

LIGHTNING COUNTER TEST DEVICE

2. Liva Digital Display Test Device:

Liva Digital Display Test Device is a test device designed to
perform the activity test of Liva Active Lightning Rod and Liva
Lightning Counters.

The Test Device can test Liva Active Lightning Rods with two
different methods.

These;
1. Directly by "Test Socket",
2. It is the test performed with the help of "Magnetic Probe".

Lightning Counter tests are done with the help of "Test Socket".

The product to be tested is tested by following the menus on the
LCD Diplay.

SEKIL: Manyetik Sonda ile Aktivasyon Olgiimi.
FIGURE: Activation Test with Magnetic Probe.
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LIGHTNING ROD AND GROUNDING SYSTEMS
YILDIRIM SAYICI TEST CiHAZI LIGHTNING COUNTER TEST DEVICE

Dijital Yildinm Sayici
Lightning Counter Digital

Anadlog Yildinm Sayici
Anadlog Lightning Counter

= Lightning Rod Connection
[Paratoner Baglantis )

® Lightning Rod Defactive
(Paratane: Angal)

Rod in
'Lﬁmu’_ Operatian

= Counter Connection
(¥iliren Sayac Hagants|

® Counter Defective
(Yiidinm Savec: Ark)

2 Counter in Dperation
[fidieam Sayao Calgme

{Baglam Yok)

©
2]
| & &
]

Uriin Kodu / Part No
Product Code / Part No

LG-4H-0204
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PARATONER VE TOPRAKLAMA SISTEMLERI

YILDIRIM SAYICI TEST CiHAZI LIGHTNING COUNTER TEST DEVICE

Uriin Kodu / Part No: LG-4H-0205

LiVA AKTIF PARATONER ve YILDIRIM SAYICI TEST CiHAZI
Liva Active Lightning Rod and Lightning Counter Test Device

URUN KODU URON isMi b CALISMA GERILIMI UYUMLU URUNLER
Part No Product Name Dikioin Operating Voltage Compatible Products
AKTIF PARATONERLER / Lightning Rods
== LAP-AX 210 (ESE Tip/ESE Type)
PARATONER ve YILDIRIM _ o= LAPBX 175 (ESE TinfESE T
SAYACI TEST CIHAZI LED Test Cihazi / eo LAP-BX 125 {ESE Tio/EsE Tﬁ;
KEdH Lightning Rod and Lightning | GOSTERGELI Test Device: 9 Volt, DC - ﬂ&ﬁﬁﬁﬂﬁﬁiﬂﬁ’)
i Led Indicator
Godnter jest Bevit YILDIRIM SAYICILAR / Lightning Counters
Test Cihazi/Test AKTIF PARATONERLI;R/ Lightning Rods
S o LAP-AX 210 (ESE Tip/ESE Type)
PARATONER ve YILDIRIM DIJITAL Device: 9 Volt, DC oo LAP-BX 175 (ESE Tip/ESE Type)
SAYACI TEST CIHAZI GOSTERGELI ) siisecelin b n i Loy
LG-4H-0205 | Lightning Rod and Lightning Digital Display Manyetik oo LAP-CX 040 (ESE Tip/ESE Type)
Counter Iost Deviee Sonda/Probe:220 Volt, | o LAP-DX250 (ESE Tip/ESEType)
g 50 Hz AC == | AP-PEX 220 (ESE ve Piezo Knstalll'l—lpf

ESE & Piezo Crystal Type and )
YILDIRIM SAYICI / Lightning Counter

TABLO : Aktif Paratoner ve Yildinm Sayici Test Cihazlan ve Uyumlu Uriinler.
TABLE : Active Lightning Rod and Lightning Counter Test Equipment and Compatible Products.
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LIGHTNING ROD AND GROUNDING SYSTEMS

LIVA YILDIRIM SAYACI

LIVA YILDIRIM SAYACI/SAYICI

Liva Yildinm Sayaci, Yildinmdan Korunma Sistemlerinde inis
iletkeni {izerine monte edilen ve yakaladigi yildinm darbesini
saymak/kaydetmek (izere tasarlanmus bir sayactir.

Aktif Paratoner, Pasif Yakalama Ucu ve Kafes Sistemi de dahil tiim
yildinmdan korunma sistemi uygulamalarinda kullanilabilir.

Yildinm Sayaci Yildinmdan Korunma Sisteminin yildinm yakalama
sayisinin belirlenebilmesi ve bu kapsamda istatistik bilgisi tutula-
bilmesi amaciyla kullaniciya biiyiik fayda saglar. Ayrica sistemin
yildinm sonrasi bakim ve kontrollerinin yapilmasi icin kullaniciyi
bilgilendirmis olur.

—

—

—

LIVA LIGHTNING COUNTER

LIVA LIGHTNING COUNTER

Liva Lightning Counter is a counter mounted on the Down
Conductor in Lightning Protection Systems and designed to count
/ record the lightning strike it captures.

It can be used in all lightning protection system applications
including Active Lightning Rod, Passive Detection Nozzle and
Cage System.

Lightning Counter provides great benefit to the user in order to
determine the number of lightning catches of the Lightning
Protection System and to keep statistical information within this
scope. It also informs the user for maintenance and controls of
the system after lightning.

Yildinm Sayac
Ligtning Counter

Test Klemensi
Test Clamp

| Koruma borusu (1"-11/4")
Protection Pipe

| Boru Kelepcesi
Pipe Clip With Rubber Insulation

SEKIL: Wildinm Sayici Baglant Detay.
FIGURE: Lightning Counter Connection Detail.
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PARATONER VE TOPRAKLAMA SISTEMLERI

LIVA YILDIRIM SAYACI

Uriin Cesitleri:

Liva Grup tarafindan dort (4) farkli Yildinnm Sayaci lretilmektedir.
Bunlar;

1. Elektromekanik Yildirnm Sayaci,
2. Dijital Yildinm Sayaci,
3. SMS Modiillii Yildirim Sayaci,

4. E-Posta Modilli Yildinm Sayaci’dir.

www.livagrup.com.tr

LIVA LIGHTNING COUNTER

Product Types:

Four (4) different Lightning Counters are produced by Liva Group.
These are

1. Lightning Counter Electromechanic,

2. Lightning Counter Digital,

3. Lightning Counter with SMS Module,
4. Lightning Counter with E-Mail Module.

1.Elektromekanik Yildirim Sayaci;

Cihaz yildinm darbesini algiladiginda, bu darbenin manyetik
etkisini kullanarak tamamen elektromekanik olarak calisir ve
numarator bu darbeleri sayar ve gosterir Bu nedenle
cahisabilmesi icin herhangi bir ilave gii¢ kaynagina ihtiyac duymaz
ve calisma limitleri icerisinde uzun yillar sorunsuz calisabilir.

1. Lightning Counter Electromechanic;

When the device detects a lightning strike, it works completely
electromechanically using the magnetic effect of this pulse and
the numerator counts and displays these pulses. For this reason,
it does not need any additional power source to operate and can
operate without problems for many years within operating limits.

2.Dijital Yildirim Sayici;

Cihaz yildinm darbesini algiladiginda, bu darbe elektronik bir
devre ile algillanir ve gostergeye yansiiir. Cihaz igerisinde
bulunan bir bataryadan eneriji alir.

Cihazda sarj olabilen bir batarya kullanilmistir. Bataryanin sarj
seviyesi LCD ekraninda takip edilebilir. Sars seviyesi diistigiinde
de alt tarafinda bulunan test/sarj soketi Gizerinden sarj edilebilir.

2.Lightning Counter Digital;

When the device detects a lightning strike, this pulse is detected
by an electronic circuit and reflected on the display. The device
takes energy from a battery inside.

A rechargeable battery is used in the device. The charge level of
the battery can be monitored on the LCD screen. When the
charge level drops, it can be charged via the test / charge socket
on the lower side.
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SMS modiil

| L SMS module

Yildinm Sayacg ve SMS Modiilii Baglanti
Kablosu

Lightning Counter and SMS Module
Connecting Wire

E-Posta Modiil / E-Mail Module

%

N

Yildinm Sayac ve E-Posta
Modiilii Baglant Kablosu
Lightning Counter and E-Mail
Module Connecting Wire

SEKIL: Yildinm Sayicilar
FIGURE: Lightning Counters
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LIVA LIGHTNING COUNTER

3.SMS Modiilli Yildinm Sayaci;

Cihaz yildinm darbesini algiladiginda, cihaza bagh bir SMS Modiiliine
bilgi gonderir.

SMS Modiilii, icerisinde SIM Kart yuvasi bulunan ve GSM sebekesi
tzerinden (SMS) Kisa Mesaj gonderebilen bir devreye sahiptir.
Sistemin mesaj gonderebilmesi icin kart yuvasina SIM Kart takilmal ve
bu kart ilgili sebekenin kapsama alani icerisinde bulunmahdir. Ayrica
cihaza mesaj gonderilecek telefon numaralan ile gonderilmek istenen
bilgileri iceren bir mesaj da yiklenmelidir.

Bu bilgiler kapsaminda Yildinm Sayicidan gelen (yildinm darbesi
algilandigini belirten) sinyal ile SMS modilia yiiklenen mesaji ilgili
telefon numaralarina gondererek sistemin yildinm darbesi aldigini
bildirir.

3. Lightning Counter with SMS Module;

When the device detects a lightning strike, it sends information to an
SMS Module connected to the device.

The SMS Module has a circuit that has a SIM Card slot inside and can
send SMS over the GSM network.

In order for the system to send messages, a SIM card must be inserted
into the card slot and this card must be within the coverage area of the
relevant network. In addition, a message containing the phone
numbers to be sent and the information to be sent must be uploaded
to the device.

Within the scope of this information, with the signal coming from the
Lightning Counter (indicating that a lightning strike has been detected),
the SMS module sends the loaded message to the relevant phone
numbers and informs that the system has received a lightning strike.

4.E-Posta Modiillii Yildirnnm Sayaci;

Cihaz yildinm darbesini algiladiginda, cihaza bagh bir E-Posta Modiiliine
bilgi gonderir.

E-Posta Modliilii, icerisinde internet izerinden haberlesebilmek icin
Ethernet Portu bulunan bir devreye sahiptir.

Sistemin mesaj gonderebilmesi icin Ethernet Portuna bir kablo yardimi
ile aktif internet baglantisi yapiimalidir. Ayrica cihaza mesaj gonderi-
lecek e-posta adresleri ile gonderilmek istenen bilgileri iceren bir mesaj
da yiiklenmelidir.

Bu bilgiler kapsaminda Yildinm Sayicidan gelen (yildinm darbesi
algilandigini belirten) sinyal ile e-posta modiili yiiklenen mesaji ilgili
telefon numaralarina gondererek sistemin yildinm darbesi aldigini
bildirir.

4.Lightning Counter with E-Mail Module;

When the device detects a lightning strike, it sends information to an
E-Mail Module connected to the device.

E-Mail Module has a circuit with Ethernet Port to communicate over
the internet.

In order for the system to send messages, an active internet connection
must be made to the Ethernet Port with the help of a cable. In addition,
a message containing the e-mail addresses to be sent and the informa-
tion to be sent must be uploaded to the device.

Within the scope of this information, with the signal coming from the
Lightning Counter (indicating that a lightning strike has been detected),
the e-mail module sends the loaded message to the relevant telephone
numbers and informs that the system has received a lightning strike.
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LIVA YILDIRIM SAYACI

LIVA LIGHTNING COUNTER

YILDIRIM SAYICI (YILDIRIM SAYACI)

Lightning Counter
URUN KODU URON ismi Di?d?:;’eg“:e;t 'Z?)LEESE;?N ::EL(;U-’“(SENU S%\Im ACIKLAMALAR
Part No Product Name {Minimum / Maximumj [insulation Level C:_ndu(itor Operating Explanation
scumy | TIRMSISBNTOUEANG | o | e | 5B | o | TSl
LSC-LX01(D) ;';E;:Ei::i?gg:; 1kA/ 100 kA (8/20 P 65 23"0?::: -30% ile +80° TESTT:;LL;EMR
s BEMRIENGE e || e [EE e | ameiiemn
scompy ERERMADMOMORMSAN 0 juniag | e | B | e | SROSTMDAONE TR

Montaj ve Baglantilar:

Yildinm Sayaci baglantisi yildinmdan korunma sistemi inis iletkeni
tizerine “seri baglant” ile yapilir. Uygulamada mimkin oldugu
kadar kolay takip edilecek/gorilebilecek ve zarar grmeyecek bir
noktaya baglanmaldir. Ornek baglant detayi yukarida verilmistir.
Buna gore;

Aktif Paratoner kullanilarak ve/veya Basit Yakalama Ucu (Franklin
Cubugu) kullanilarak tesis edilen ve tek hattan inis yapilmis
yildinmdan korunma sistemlerinde, inis hatth (zerine test
klemensiden once veya test klemensi yerine Yildinm Sayac
kullanilabilir.

Kafes Yontemi (Faraday Kafesi) gibi cok hattan inis yapilan
yildinmdan korunma sistemlerinde;

1. Yildirim darbesi alma ihtimali olan,

2. Yapinin/Tesisisin en yiiksek noktasi olan,

3. Uygulamanin orta noktasi olan en yakin inis hathina test
klemensiden dnce veya test klemensi yerine baglanabilir.

Bu tiir cok inisli hatlara sahip yildinmdan korunma sistemlerinde
yapi/ftesis buyiik/genis (*) ve/veya yiksekse bu durumda ilk
yildinm sayiciya ilave olarak baska yildinm sayaci veya yildinm
sayicilar kullanilabilir. Bu durumda yildinm sayicilan yukarnda
belirtilen riskler kapsaminda birbirinden uzak noktalara
yerlestirmek gerekir.

(*)Her bir 100 metre icin bir adet yildinm sayac planlanmasi
tavsiye edilir.

www.livagrup.com.tr

Assembly and Connections:

The Lightning Counter connection is made with a "serial connec-
tion" on the lightning protection system down conductor. In
practice, it should be connected to a point that can be followed /
seen as easily as possible and will not be damaged. Sample
connection details are given above. According to this;

In lightning protection systems installed using Active Lightning
Rod and / or Simple Capture Rod (Franklin Rod) and landing from
a single line, Lightning Counter can be used on the landing line
before the test terminal or instead of the test terminal.

In lightning protection systems such as the Cage Method
(Faraday Cage);

1. Possible to get a lightning strike,

2. The highest point of the building / facility,

3. It can be connected to the closest landing line, which is the
middle point of the application, before the test terminal or
instead of the test terminal.

In lightning protection systems with such multi-landing lines, if
the structure / facility is large / large (*) and / or high, then other
lightning counter or lightning counters can be used in addition to
the first lightning counter. In this case, it is necessary to place the
lightning counters at distant points within the scope of the risks
mentioned above.

(*) It is recommended to plan one lightning meter for each 100
meters.
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Bakim ve Kontroller:

Liva Yildinm Sayicilar yildinmdan korunma sisteminin periyodik
kontrolleri sirasinda kontrol edilmeli ve cihazlarin ozelliklerine
gore gerekli durumlarda bakimlari yapilmahdir.

Cihazlarin Yildinmdan korunma sistemi periyodik kontrolleri
sirasinda tiim yildinm sayicilar icin fonksiyon testi yapilmahdir.
Tum bakimlar daha sonraki bakim icin referans olusturacagi icin
mutlaka kayit altina alinmalidir.

Yildinmdan korunma sisteminin bir yildinm darbesi aldigi tespit
edilmis ise derhal ve/veya en kisa siirede sistemin periyodik
kontrolleri yapilmalidir. Bu kapsamda;

1. Sistem olasi bir hasara karsi detayh olarak incelenmeli, varsa

aksakliklar giderilmeli,
2. Toprak gecis direnci olctlmeli,

3. Sistemde Aktif Paratoner, Yildinm Sayici ve Toprak Direnci Takip

Cihazi gibi cihazlar varsa bunlarin fonksiyon testleri yapiimalidir.

LIVA LIGHTNING COUNTER

Maintenance and Controls:

Liva Lightning Counters should be checked during periodic checks
of the lightning protection system and maintenance should be
made when necessary according to the characteristics of the
devices.

During the periodic checks of the lightning protection system of
the devices, a function test should be performed for all lightning
counters. All maintenance must be recorded as it will constitute
a reference for subsequent maintenance.

If it is detected that the lightning protection system has received
a lightning strike, periodic checks of the system should be carried
out immediately and / or as soon as possible. In this context;

1. The system should be examined in detail for possible damage,

if any, problems should be corrected,
2. Earth transition resistance should be measured,
3. If there are devices such as Active Lightning Rod, Lightning

Counter and Earth Resistance Tracker in the system, their

function tests should be performed.

YILDIRIM SAYACI/SAYICI AKTIVASYON TESTI UYUMLU TEST CIHAZLARI

LIGHTNING COUNTER ACTIVATION TEST COMPATIBLE TESTERS

LED Gostergeli Test Cihazi Dijital Géstergeli Test Cihazi
Lightning Counter Test Device with LED Indicator Test Device with Digital Display
LSC-LX01(A) v
LSC-LXO01(A) Vv
LSC-LX01(A) v
LSC-LX01(A) v

TABLO: Yildinm Sayici Aktivasyon Testi Uyumlu Test Cihazlan
TABLE: Lightning Counter Activation Test Compatible Test Equipment.
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LIVA YILDIRIM SAYACI

Fonksiyon Testi:

Liva Yildinm Sayaci Fonksiyon Testi Liva Aktif Paratoner ve Yildirim
Sayaci Test Cihazlan yardimi ile kolaylikla yapilabilmektedir.

Her iki test cihazi ile de fonksiyon testi oldukca basittir. Asagida
test ile ilgili resim goriilebilir. Buna gore;

LED Gostergeli Test Cihazi LED yardimi ile Dijital Test Cihazi ise
meniisii takip edildiginde LCD Gosterge yardimi ile sistemin
durumunu bildirir.

Her iki test cihazn da test sonunda Yildinm Sayicinin
numaratorini bir kademe ilerletir. Bu sekilde yildinm sayicinin
fonksiyon testi yapilmis olur. Ayni zamanda sistemin kontrol
edildigi anlasilir ve kayit altina ahinir.

LIVA LIGHTNING COUNTER

Function Test:

Liva Lightning Counter Function Test can be easily performed
with the help of Liva Active Lightning Rod and Lightning Counter
Test Devices.

Function testing is very simple with both testers. The picture
about the test can be seen below. According to this;

LED Indicator Tester with the help of LED Digital Tester informs
the status of the system with the help of LCD Display when the
menu is followed.

Both test devices advance the Lightning Counter numerator one
step at the end of the test. In this way, the function test of the
lightning counter is made. At the same time, it is understood that
the system is controlled and recorded.

Dijital Yildirim Sayici
Lightning Counter Digital

Anadolg Yildirnim Sayici
Ligtning Counter

SEKIL: Test Soketi ile Yildinm Sayici Aktivasyon Testi.
FIGURE: Ligtning Counter Activation Test with Test Socket.
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LiVA DESTEK DONANIMLARI

LIVA SUPPORT EQUIPMENTS

LiVA TOPRAK DIRENCI TEST ve TAKIP CiHAZI
LIVA SOIL RESISTANCE TEST and MONITORING DEVICE

Liva Toprak Direnci Test ve Takip Cihaz:

Liva Toprak Direnci Test ve Takip Cihazi Toprak (Gegis) Direnci
olciimiinii ve takibini yapmak lizere tasarlanmis bir olcii aletidir.

Cihaz, Mobil Kullanim Secenegi ile anlik dlctimler yapabilir ve bu
olciimleri hafizasina kayit edebilir. Ayrica Sabit Kullanim Secenegi
ile stirekli olarak topraklama direnci dlgiimi ve veri takip/kayit
islemleri yapabilir.

Liva Soil Resistance Test and Monitoring Device:

Liva Earth Resistance Tester and Tracking Device is a measuring
instrument designed to measure and follow the Earth (Transition)
Resistance.

The device can make instant measurements with the Mobile Use
Option and record these measurements in its memory. In
addition, with the Fixed Use Option, it can continuously measure
ground resistance and data monitoring / recording.

© e e
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SEKIL: Liva Toprak Direnci Test ve Takip Cihazi

SHAPE: Liva Soil Resistance Test And Monitoring Device

Ozellikleri ve Kullanim Alanlar:

Liva Toprak Direnci Test ve Takip Cihazinin dlctim degerleri LCD
ekran ilzerinden gorintilenir.

Cihaz, topraklama gecis direncinin anlik él¢iimlerini yapabilmesi
ve/veya topraklama sistemlerinin sirekli takip edilmesi istenen
devrelerde/sebekelerde topraklama gecis direncinin siirekli
bilgisini almak, bu bilgilerin istatistiki verilerini takip etmek ve
topraklama sisteminde meydana gelebilecek bir aksakligin derhal
bildirilmesini saglamak icin kullanilabilir.

Properties and Uses:

Measurement values of Liva Earth Resistance Tester and Tracking
Device are displayed on the LCD screen.

The device can be used to make instant measurements of the
grounding transition resistance and / or to receive continuous
information on the grounding transition resistance in circuits /
networks where the grounding systems are required to be
monitored continuously, to follow the statistical data of this
information and to immediately notify any malfunction that may
occur in the grounding system.

www.livagrup.com.tr
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TECHNICAL SPECIFICATIONS and PRODUCT ORDER CODE

PARATONER VE TOPRAKLAMA SISTEMLERI

LIVA SUPPORT EQUIPMENTS

LiVA TOPRAK DIRENCI TEST ve TAKIP CIHAZI

Liva Soil Resistance Test and Monitoring Device

LIVA TOPRAK DIRENCI TEST ve TAKIP CIHAZI
Liva Soil Resistance Test and Monitoring Device GOSTERGE
LCD Display

URUN KODU UROUN isMmi Gc;:LEE':fE CALISMA GERILIMi ACIKLAMALAR
Part No Product Name Db Operating Voltage Descriptions
LCD Yardimci Donanimlar Uriin ile

verilmektedir.
Auxiliary Equipment is provided
with the product.

Test CihazifTest Device: 3,7 Volt, DC

Cihaz 1 adet degistirilebilir 3.7 volt batarya ile calisir. istege bagh
olarak harici adaptor ile bataryasi sarj edilebilir veya harici
batarya ile siirekli devrede kalabilir.

Cihazin calisma araligi 0-400 Ohm’dur ve %1 hassasiyet ile dlgiim
yapabilir.

Cihaz, Sabit ve Mobil kullanim secenekleri ile dlcim igin anhk
ve/veya takip icin stirekli olarak topraklama direnci dl¢iimi ve
veri takip/kayit islemlerini yapabilir.

Liva Toprak Direnci Test ve Takip Cihazimin tarih/saat ayarlan, veri
ve istatistik takibi, SMS ve/veya E-posta gonderim ayarlari ile role
limit ayarlan icin Windows tabanh bir bilgisayara cihazin kendi
programi  kurulmalidir. Cihaz kurulum yapilan bilgisayar ile
yiiklenen program {zerinden TCP/IP ve USB araciligiyla baglanti
saglar. Kurulan baglanti ile cihazin yonetimi, ayarlan ve olgiim
yapilan verilerin takibi yapilabilir.

Asagida Liva Toprak Direnci Test ve Takip Cihazi PC Arayizii
goriilmektedir.

The device works with 1 replaceable 3.7 volt battery. Depending
on demand, its battery can be charged with an external adapter
or it can be continuously operated with an external battery.

The operating range of the device is 0-400 Ohms and it can
measure with 1% accuracy.

With its Fixed and Mobile usage options, the device can perform
grounding resistance measurement and data tracking / recording
for instant and / or monitoring.

The device's own program should be installed on a Windows-
based computer for date / time settings, data and statistics
tracking, SMS and / or e-mail sending settings and relay

imit settings of the Liva Earth Resistance Tester. The device
provides connection via TCP / IP and USB over the program
installed with the computer. With the connection established,
the management of the device, its settings and the monitoring
of the measured data can be made.

Below is the Liva Earth Resistance Tester and Tracking Device PC
Interface.
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SEKIL: Liva Toprak Direnci Test ve Takip Cihazi PC Arayiizii
SHAPE: Liva Soil Resistance Test and Monitoring Device PC Interface
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Cihaz yapilan dlciimlerin kayitlarini kendi hafizasina depolayabi-
lecek sekilde tasarlanmistir. Ayrica cihaz olgimini yaptg
degerleri/verileri on (10) dakikalik zaman araliklarinda saat ve
tarih bilgileriyle birlikte hafizasina kayit edilir.

Olgiimler cihazin bilgisayara vyiiklenen programi aracihigiyla
bilgisayara da kayit edilebilir/aktarlabilir.

Calismas :

Liva Toprak Direnci Test ve Takip Cihazinin on yizinde ii¢ (3) adet
test soketi bulunur. Bu soketler ile toprak gecis direnci dlcim
yapilacak sistem ve referans elektrotlar test soketlerine baglanir.

Cihazdan talep edilen veriler kapsaminda Ethernet Soketi, USB
Soketi, Role Cikis Soketleri ve Enerji Besleme Adaptori cihaza
baglanir.

Sabit Kullanim seceneginde, iki farkh deger icin ayar yapilabilir.
Ayarlanan limitlerin asilmasi durumunda cihaz hafizasina kayit
edilebilen e-mail adresleri ve cep telefonu numaralarina, e-mail
veya SMS seklinde bildirim gonderebili. Ayni zamanda role
cikislari ile farkh devreleri cahstirabilir.

Mobil kullanim seceneginde yapilan olcimler cihaz hafizasina
kayit edilir.

LIVA SUPPORT EQUIPMENTS

The device is designed to store the records of the measurements
made in its own memory. In addition, the values / data measured
by the device are recorded in its memory together with the time
and date information in ten (10) minute intervals.

Measurements can also be recorded / transferred to the
computer through the software of the device installed on the
computer.

Operation:

There are three (3) test sockets on the front of the Liva Earth
Resistance Tester. With these sockets, the system and reference
electrodes for which earth resistance will be measured are
connected to the test sockets.

Within the scope of the data requested from the device, Ethernet
Socket, USB Socket, Relay Output Sockets and Power Supply
Adapter are connected to the device.

In the Fixed Use option, two different values can be set. In case of
exceeding the set limits, it can send notifications in the form of
e-mail or SMS to e-mail addresses and mobile phone numbers
that can be recorded in the device memory. It can also run
different circuits with relay outputs.

The measurements made in the mobile use option are recorded
in the device memory.

Li

SEKIL: Liva Toprak Direnci Test ve Takip Cihazi Soket Baglantlan
SHAPE: Liva Earth Resistance Tester and Monitoring Device Socket Connections
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PARATONER VE TOPRAKLAMA SISTEMLERI
LIVA DESTEK DONANIMLARI LIVA SUPPORT EQUIPMENTS

Uriin Aksesuarlari: Product Accessories:

Uriin ile birlikte verilen aksesuarlar asagida cikarilmistrr. Accessories supplied with the product are listed below.

LiVA TOPRAKLAMA TEST VE TAKIP CiHAZI

Liva Earth Resistance Tester & Monitoring Device

S/N Uriin Adi /Product Name Miktari/Amount
1 t::g E{;i:tr; I;Z;?si;r?i ‘;z;ael:lgﬁsrfiltoring Device 1 Adetfhiece
2 Test Elektrotlar /Tester Electrode Sticks 2 Adet/Piece
3 Baglanti Kablolari /Connection Cables 3 Adet/Piece
4 Ethernet ve USB Kablosu / Ethernet and USB Cable 1 Adet/Piece
5 Sarj Adaptori 9V/Charging Adapteur 9V 1 Adet/Piece

TABLO: Liva Toprak Direnci Test ve Takip Cihaz Uriin Aksesuarlar

TABLE: Liva Earth Resistance Tester and Monitoring Device Product Accessories
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ILETKENLER

CONDUCTORS

LiVA iZOLELI (BAKIR) YILDIRIM iLETKENi (LLC 35, LLC 50)
LIVA INSULATED (COPPER) LIGHTNING CONDUCTOR (LLC 35, LLC 50)

Liva izoleli (Bakir) Yildirim iletkeni (LLC 35, LLC 50):

Liva Yildinm iletkeni (LLC 35 ve LLC 50) Yildinm Darbe Akimini
(Yildinm Darbesini) Hava Terminali (Pasif Yakalama Ucu veya
Kafes) Sisteminden ve/veya Aktif Paratoner Bashgindan Toprak
Sonlandirma (Topraklama) Sistemine kadar giivenle ve standart-
lara uygun temas ve kivilim araliklarinda glivenle ve sorunsuz
iletmek (izere tasarlanmis bir iletkendir.

Bilindigi Gizere yildinm biiyik enerjisi olan elektriksel bir desarj
(bosalma/atlama)’dir. Elektrigin tipik ozelligi en kisa yoldan
devresini tamamlama karakterinde olmasidir. Bu kapsamda,
yapilarda/tesislerde ve diger uygulamalarda yildirrm desarjinin
en kisa yoldan topraga iletilmesi saglanmahdir.

Ancak yildinm topraga ulasana kadar inis iletkeni iizerinde
bulunan bu vyiiksek gerilim zaman zaman kendisine yol
olusturabilecek farkli noktalara atlayabilmektedir. Ozellikle
yildinm iletkeni cevre yiizeylerden yeterli temas ve kivilcim
araliklarinda degilse ciddi can kaybi, maddi kayiplar ve/veya
onemli yangin risklerine yol acabilecek tehlikeler yaratabilir.
Yanic vyiizeylerde olusan isilar 28.000°C sicakliklara kadar
cikabilir.

Benzer riskleri ortadan kaldirabilmek icin yildinmdan korunma
sistemi projelerinde yildinm darbesini tasiyabilecek ve olusan
iletkenler”

manyetik alami  zirhlayabilecek  bir  “izoleli

kullanilmahdir.

Liva Insulated (Copper) Lightning Conductor (LLC 35, LLC 50):

Liva Lightning Conductor (LLC 35 and LLC 50) can safely use
Lightning Impulse Current (Lightning Strike) from Air Terminal
(Passive Capture or Cage) System and / or Active Lightning Rod
to Earth Termination (Grounding) System and in contact and
spark gaps in accordance with standards safely and It is a
conductor designed to conduct smoothly.

As it is known, lightning is an electrical discharge (discharge /
jump) with a large energy. The typical feature of electricity is
that it completes its circuit in the shortest way. In this context, it
should be ensured that the lightning discharge is transmitted to
the soil in the shortest way in buildings / facilities and other
applications.

However, until the lightning reaches the ground, this high
voltage on the down conductor can sometimes jump to
different points that can create a path. Especially if the lightning
conductor is not in sufficient contact and spark gap from
surrounding surfaces, it may create hazards that can lead to
serious death, material losses and / or significant fire risks.
Temperatures occurring on flammable surfaces can reach up to
28,000° C.

In order to eliminate similar risks, "Insulated Conductors" should
be used in lightning protection system projects that can carry
the lightning strike and shield the magnetic field generated.

SEKIL: LLC 50 ve LLC 35 Liva izoleli Bakir lletken
SHAPE: LLC 50 and LLC 35 Liva Insulated Copper Conductor
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ILETKENLER

izoleli iletkenler sistemin iletim mesafesine ve/veya uygulama
alanina gore kullanilmak tzere iki farkl kesitte tiretilmistir.

Bunlar;
1. Liva Yildinm lletkeni LLC 50 (50 mm?),
2. Liva Yildinm lletkeni LLC 35 (35 mm?)'dir.

CONDUCTORS

Insulated conductors are produced in two different cross-
sections to be used according to the transmission distance and /
or application area of the system

These are;
1. Liva Lightning Conductor LLC 50 (50 mm?),
2. Liva Lightning Conductor is LLC 35 (35 mm?).

TEKNIK OZELLIKLER ve URUN SiPARIS KODU

TECHNICAL SPECIFICATIONS and PRODUCT ORDER CODE

CAP
L o Diameter ) )
URUN KODU URUN ISMI ILETKEN MATERYALI
Part No Product Name iletken Capi Dis Cap Conductor Material
Conductor Diameter| Outer Diameter
(@), mm (@), mm
LIVA LLC 35 iZOLELi YILDIRIM iLETKENi Q6 mm (35 mm?) Q26 mm BAKIR / Copper
fivAlicso: | Insulated Lightning Conductor | o o 0 i mm) Q30 mm BAKIR / Copper

Ozellikleri ve Kullanim Alanlari:

Liva LLC 50 ve LLC 35 iletkenler, Yildirim Darbesinin olusturdugu
akimi tasiyabilecek sekilde iyi bir (bakir) iletken, yiiksek gerilime

dayanabilecek yapida dayanikh bir izolasyon ve yarathgi manyetik
iletken

alani  zirhlayabilecek ozellikte yan katmanlardan

olusmaktadir.

Properties and Uses Area:

Liva LLC 50 and LLC 35 conductors consist of a good (copper)
conductor that can carry the current created by the Lightning
Strike, a durable insulation that can withstand high voltage, and
semiconductor layers that can shield the magnetic field it
creates.

dtmm

QEme

SEKIL: LLC 50 ve LLC 35 Yildinm iletkeni Kesit Detay
SHAPE : LLC 50 and LLC 35 Lightning Conductor Cross Section Detail

www.livagrup.com.tr
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PARATONER VE TOPRAKLAMA SISTEMLERI

ILETKENLER

CONDUCTORS

Liva LLC 50, her tiirli Aktif Paratoner Sistemi uygulamalan ile
Hava Terminali Sistemi (Pasif Yakalama Uclan, Kafes Sistemi)
uygulama projelerinde kullanilabilir.

LLC 35 ise, yapinin/tesisin iki kat veya daha disik seviyede
oldugu durumlarda Test Kontrol (Test Klemensi) Noktasina kadar
iletken boyu 12 metreyi gecmiyorsa) tercih edilebilir. Ayrica
yildinmdan korunma sistemi uygulamasinda dort (4) ve/veya
daha fazla inis hatt (ilekeni) bulunan yapi tesislerde de LLC 35
kullanilabilir.

Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma iletkenleri
uygulamalarda standartlara uygun temas ve mesafe (kivilcim)
araliklann olusturmaktadir. Bu nedenle ozellikle yogun insan
kalabaligi bulunan okullar, hastaneler, alisveris merkezleri gibi
yapilar/tesisler ile biinyesinde kolay alev alan, yanici ve patlayici
bulunan binalar, akaryakit/gaz istasyonlari, cephanelikler gibi
resmi/6zel binalar/tesisler icin kurulan yildinmdan korunma
sistemlerinde izoleli iletkenler tercih edilmelidir.

Aynica Liva LLC 50 ve LLC 35, empedans degerlerinin oldukca
diisitk olmasi sayesinde uzun mesafeli iletken kullanilmasi
gereken projelerde de kullanilabilir.

ilave olarak iletim esnasinda kablo etrafinda olusabilecek
elektromanyetik etkinin azalulmasi amach, ozel (yalitkan/yan
iletken) katmanlan da mevcuttur.

iletkenler yiitksek mukavemeti, esnek yapisi ve her yiizey ve
baglanti sekli icin tasarlanmis Grin aksesuarlan sayesinde
uygulamada kullaniciya biiyiik kolayliklar sunmaktadir.

Liva LLC 50 can be used in all kinds of Active Lightning Rod
applications and Air Terminal System (Passive Capture Ends, Cage
System) application projects.

If LLC is 35, it may be preferred if the conductor length up to the
Test Control (Test Terminal) Point does not exceed 12 meters in
cases where the structure / facility is at two floors or less. In
addition, LLC 35 can be used in building facilities with four (4) and
/ or more landing lines (helices) in the lightning protection
system application.

Liva LLC 50 and LLC 35 Insulated Lightning Protection Conductors
create contact and distance (spark) intervals in accordance with
standards in applications. For this reason, insulated conductors
are preferred especially in lightning protection systems
established for buildings / facilities such as schools, hospitals,
shopping centers with a dense crowd of people, buildings with
easily flammable, flammable and explosive, fuel / gas stations,
and public / private buildings / facilities such as arsenals. should
be.

In addition, Liva LLC 50 and LLC 35 can be used in projects where
long-distance conductors are required due to their very low
impedance values.

In addition, there are special (insulating / semiconductor) layers
to reduce the electromagnetic effect that may occur around the
cable during transmission.

Conductors offer great convenience to the user in application
thanks to their high strength, flexible structure and product
accessories designed for every surface and connection type.

SEKIL: Liva LLC 50 ve LLC 35 Yildinm lletkeni
SHAPE: Liva LLC 50 and LLC 35 Lightning Conductor

www.livagrup.com.tr
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LIGHTNING ROD AND GROUNDING SYSTEMS

ILETKENLER

Testler ve Belgeler:

Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma lletkenleri LIVA
GRUP sirket vizyonu kapsaminda bagimsiz laboratuvarlarda test
edilmis ve belgelendirilmistir.

Buna gore, Ulusal/Uluslararasi Standartlara uyumlu olarak tim
yildinmdan korunma sistemleri projelerinde kullanilabilir.

CONDUCTORS

Tests and Documentation:

Liva LLC 50 and LLC 35 Insulated Lightning Protection Conduc-
tors have been tested and certified in independent laboratories
within the scope of the company vision of LIVA GROUP.
Accordingly, it can be used in all lightning protection systems
projects in accordance with National / International Standards.

SEKIL: Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma iletkenleri Test Belgeleri
SHAPE: Liva LLC 50 and LLC 35 Insulated Lightning Protection Conductors Test Certificates

Uriin Aksesuarlan

Kablo Sonlandirma Bashklari:

Kablo Baslklan, Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma
iletkenlerini sahada pastan korumak, diger sistem parcalarina
kolaylikla baglayabilmek ve uzun yillar sorunsuz kullanilmasini
saglamak icin kullanilan aksesuarlardir.

Uygulamada kullanilan kablo kesitine ve diger sistemde kullanilan
diger donamim ve aksesuarlarin cesidine bagh olarak farkl

sekillerde kullanilabilmektedir.

Asagida kablo sonlandirma bagliklarinin baglant sekli verilmistir.

Product Accessories:

Cable Termination Headers:

Cable Termination Headers are accessories that are used to
protect Liva LLC 50 and LLC 35 Insulated Lightning Protection
Conductors from rust in the field, to easily connect them to
other system parts and to ensure their trouble-free use for
many years.

It can be used in different ways depending on the cable section
used in the application and the type of other equipment and

accessories used in the other system.

Below is the connection details of the cable terminations.

SEKIL: Liva Yildinm lletkeni Kablo Basliklan
SHAPE: Liva Lightning Conductor Cable Terminations

www.livagrup.com.tr
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ILETKENLER

CONDUCTORS

Kablo Topraklama ve Birlestirme Bashgi:

Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma iletkenleri icin
tasarlanan Griin aksesuarlarindan biri de Kablo Topraklama ve
Birlestirme Bashgidir.

Genel olarak cok farkh amaclar icin kullanilabilmektedir. Buna
gore;

A. Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma iletkenlerini
ekleyebilmek/birlestirebilmek,

B. izoleli Yildinm iletkeni giizergahinda bulunan metal aksamlari
Yildinmdan Korunma Sistemine baglayabilmek/es potansiyel hale
getirebilmek,

C. Liva izoleli Yildinm iletkeni iizerinde bulunan yan iletken
tabakayi topraklayabilmek,

D. Kivileom Darbe Sonimleyici (Spark Gap) parafudr gibi devre
elemanlarini inis kablosuna baglayabilmek,

E. Es Potansiyel Dengeleme Baralari ve/veya Baglanti Noktalarini
Liva izoleli Yildinm iletkenine irtibatlandirabilmek amaciyla
kullanilabilir.

Asagida kablo sonlandirma bashginin baglanti sekli verilmistir.

Cable Grounding and Coupling Head:

One of the product accessories designed for Liva LLC 50 and LLC
35 Insulated Lightning Protection Conductors is the Cable
Earthing and Coupling Header.

In general, it can be used for many different purposes. Accord-
ing to this;

To be able to add / combine Liva LLC 50 and LLC 35 Insulated
Lightning Protection Conductors,

B. To be able to connect the metal parts on the route of the
Insulated Lightning Conductor to the Lightning Protection
System / make it equipotential,

C. Earthing the semiconductor layer on the Liva Insulated
Lightning Conductor,

D. To be able to connect circuit elements such as Spark Gap
(Arrester) to the landing cable,

E. It can be used to connect Equipotential Balancing Bars and /
or Connection Points to Liva Insulated Lightning Conductor.

The connection method of the cable termination head is given
below.

SEKIL: Liva Yildinm iletkeni Kablo Topraklama ve Birlestirme Bashg
SHAPE: Liva Lightning Conductor Insulated Conductor Earthing and Connecting Head

Kablo bashklarimin tamami 303/304 kalite paslanmaz celikten
imal edilmis olup, bashkla beraber tiim aksesuarlar da set
icerisinde sunulmaktadir.

Asagida Kablo Topraklama ve Birlestirme Bashg ile ilgili siparis
kodlan verilmistir.

www.livagrup.com.tr

All of the cable headers are made of 303/304 quality stainless
steel, and all accessories are presented in the set with the
header.

Order codes for Cable Grounding and Coupling Header are given
below.
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ILETKENLER CONDUCTORS
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AXuvarlak Uglu Kablo Bash@ii/Round End Cable Terminations B.Serit Lama) Uglu Kablo Bash@/Strip Ended Cable Terminations

SEKIL: Liva Yildinm lletkeni Kablo Bashklan
SHAPE: Liva Lightning Conductor Cable Terminations

C.Kablo Topraklama ve Birlestirme Bashig / Insulated Conductor Earthing and Connecting Head

SEKIL: Liva Yildinm iletkeni Kablo Basliklan
SHAPE: Liva Lightning Conductor Cable Terminations

CAP
Diameter
URUN KODU URUN isMi ACIKLAMA
Part No Product Name iletken Capi iletken Tipi | Conductor Material
Conductor Diameter|Conductor Type
(@), mm
izole iletken Kablo Bashg .
Insulated Conductor Cable Header Samm Aunzasiakdliomd 1 lakim f5et
izole iletken Kablo Bashg .
Insulated Conductor Cable Header S0mm Vipmirjak/Round Tlakim /st
izole iletken Kablo Bashgi . o
Insulated Conductor Cable Header A tom Serit/Stin T takin 5et
izole iletken Kablo Bashg . L
Insulated Conductor Cable Header S Sery/Suip el et
izole iletken Kablo Birlestirme Bashg .
Insulated Conductor Cable Header amm Tongaiiaki/insed 1Tk et
izole Iletken Kablo Birlestirme Basglg .
Insulated Conductor Cable Header S0mm Vipmirjak/Round Tlakim /st

www.livagrup.com.tr 159
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ILETKENLER CONDUCTORS
Sabitleme Kroseleri: Fixing Clamps:
Kroseler, Liva LLC 50 ve LLC 35 izoleli Yildinmdan Korunma Clamps are accessories used to fix Liva LLC 50 and LLC 35
iletkenlerini uygulama asamasinda sabitleyebilmek ve uzun yillar Insulated Lightning Protection Conductors during the applica-
sorunsuz kullanilmasini saglamak icin kullanilan aksesuarlardir. tion phase and to ensure their trouble-free use for many years.
Sistemde kullanilan iletkenin kablo kesitine ve sabitlenecek It can be used in different types according to the cable section
yuzeye gore farkh cesitlerde kullanilabilmektedir. of the conductor used in the system and the surface to be fixed.
Asagida sabitleme kroseleri detayi verilmistir. Fixing hooks are detailed below.

SEKIL: Liva Yildinm iletkeni Sabitleme Kroseleri
SHAPE: Liva Lightning Conductor Fixing Clamp

CAP
Diameter
URUN KODU URUN ismi URUN MATERYALI ACIKLAMA
Part No Product Name Product Material . iletken Capi Conductor Material
cll(;:fe Ilpfe Conductor Diameter

il o (@), mm
izole lletken Kablo Krosesi Duvar/Beton 5
Insulated Conductor Cable Clamp AR Masonry / Concrete S
izole lletken Kablo Krosesi Duvar/Beton 5
Insulated Conductor Cable Clamp e e Masonry / Concrete S0mm

160 www.livagrup.com.tr
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ILETKENLER

BAKIR KAPLI ALUMINYUM ILETKEN

Bakir Kaph Aliiminyum iletken (Tel) (CCA, CCAW), belirli
caplardaki Aliminyum (Al) tel iletken {izerine farkh teknikler
kullanilarak Bakir (Cu) kaplanmasi ile tretilen ve bu sekilde
iletkenlik diizeyi aliminyum iletkenlere oranla daha verimli hale
getirilmis iletkendir.

Bakir Kaph Aliminyum tel ismini Gretim seklinden alir ve yaygin
olarak CCA (Copper Clad Aluminium) veya CCAW (Copper Clad
Aluminium Wire) olarak bilinir. Kaplama yontemine ve talebe
bagh olarak kaplama kalinhg degisiklik gosterir

CONDUCTORS

COPPER CLAD ALUMINiIUM CONDUCTOR
(CCA), (CCAW)

Copper Clad Aluminum Conductor (Wire) (CCA, CCAW) is a
conductor produced by coating Copper (Cu) by using different
techniques on Aluminum (Al) wire conductors of certain
diameters and thus the conductivity level is made more efficient
than aluminum conductors.

Copper Clad Aluminum wire gets its name from the way of manu-
facture and is commonly known as CCA (Copper Clad Aluminum)
or CCAW (Copper Clad Aluminum Wire). The coating thickness
varies depending on the coating method and demand.

SEKIL: Bakir Kaph Aluminyum iletken Kesiti.
SHAPE: Copper Clad Aluminum (CCA) Conductor Section.

iletkenin biiyilk yogunlugu Aliiminyum oldugu icin ayni kesitteki
bakir iletkenlere oranla cok daha hafiftir. Bu nedenle tasinmasi,
uygulamasi oldukca kolaydir ve yapi tzerinde gereksiz yik
olusturmaz.

Asagida CCA iletken gorseli verilmistir.

Since the large density of the conductor is aluminum, it is much
lighter than copper conductors of the same cross section. For
this reason, it is very easy to transport and apply and does not
create unnecessary burden on the structure.

CCA conductor visual is given below.

SEKIL: Bakir Kaph AlGminyum iletken

SHAPE: Copper Clad Aluminium (CCA}, Copper Clad Aluminium Wire (CCAW)

www.livagrup.com.tr
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ILETKENLER

CONDUCTORS

CCA lletkenin Yildinmdan Korunma Sistemlerinde Kullanimi;

CCA, CCAW Iiletkenler, Yildinmdan Korunma Sistemleri ile ilgili
projelerde som bakir ve/veya aliminyum iletkenlere alternatif
olarak kullamlabilir.

CCA, CCAW iletkenler, farkli bir teknikle kaplanan iletkenligi
oldukca yiiksek bir iletkenlerdir. Aliminyum yogunlukta bir
iletken oldugu icin sahada kullanimi rahat islemesi kolay bir
iletken niteligindedir.

CCA, CCAW iletkenler fiyat avantaji, hafif olmasi ve cevre
kirliligine yol agmamasi nedeniyle yurt ici ve yurt disinda birgcok
tlkede yogun olarak kullanilmakta ve tercih edilmektedir.

A Yildinmdan Korunma Sistemleri'nde inis iletkeni Sistemi
(Cati ihata iletkeni) olarak Test Klemensi'ne kadar kullanilmasi
tavsiye edilir.

CCA, CCAW iletkeni Ozellikler: iletkenin dzellikleri ve uyumlu
oldugu standartlar asagida verilmistir.

Buna gore;

» Agirlik: 0,160 kg/m

* Cap: 8 mm (50 mm2)

* Kaplama: Minimum 70 mikron bakir

*Belgelendirme: 100 kA Kisa Devre Deneyi Test Raporu

eUyumlu Oldugu Standartlar: TS EN 62305 Yildinmdan Korunma
Standardi (Europen Standard ve TSE Standardi), TS EN 62561
Baglant Bilesenleri (Europe Standard ve TSE Standardi), NFC
17-102 / 2011 (French Standard)

CCA, CCAW lletkeninin Kullanim Avantajlari: iletkenin yildinmdan
korunma sisteminde kullanilan diger iletkenlere gore avantajlar
asagida verilmistir.

Buna gore avantajlari;

¢ Hafif: Som bakir iletkene gore 1/3 oraninda daha hafiftir. Bu
nedenle uygulama asamasinda daha kolay islenebilir,
yapiya/tesise daha az yiik verir.

o sciligi Kolay: Yumusak yapisi sayesinde som bakir iletkene gore
daha kolay ve hizli islenir.

e Uzun Omiirli: Atmosferik korozyon, dis yiizeydeki bakir
kaplama iletken tarafindan engellenir.

® Ekonomik: Som Bakir iletkene gore cok daha ekonomiktir.

CCA Tel diinyamizdaki bakir madenlerinin daha tasarruflu
tilketilmesini saglar ve liretim siirecinde cevre kirliligine yol
acmaz. Bu ozelligi ile CEVRE DOSTUDUR.

www.livagrup.com.tr

Use of CCA Conductors in Lightning Protection Systems;

It can be used as an alternative to solid copper and / or
aluminum conductors in projects related to CCA, CCAW
Conductors, Lightning Protection Systems.

CCA, CCAW Conductors are highly conductive conductors
covered with a different technique. Since it is an aluminum-
dense conductor, it is a conductor that is easy to use in the field
and easy to process

CCA, CCAW Conductors are widely used and preferred in many
countries in Turkey and abroad due to their price advantage,
lightness and not causing environmental pollution.

A In Lightning Protection Systems, it is recommended to
use as Down Conductor System (Roof Covering Conductor) up to
the Test Terminal.

CCA, CCAW Conductor Specifications: The characteristics and
compliance standards of the conductor are given below.

According to this;

* Weight: 0.160 kg / m

® Diameter: 8 mm (50 mm2)

* Coating: Minimum 70 micron copper

* Certification: 100 kA Short Circuit Test Report

¢ Compliance Standards: TS EN 62305 Lightning Protection
Standard (Europen Standard and TSE Standard), TS EN 62561
Connection Components (Europe Standard and TSE Standard),
NFC 17-102 / 2011 (French Standard)

CCA, CCAW Conductor Usage Advantages: The advantages of
the conductor over other conductors used in the lightning
protection system are given below.

Accordingly, the advantages;

e Lightweight: It is 1/3 lighter than solid copper conductor. For
this reason, it can be processed more easily during the applica-
tion phase and gives less load to the structure / facility.

® Easy to Work: Thanks to its soft structure, it is processed
easier and faster than a solid copper conductor.

® Long Life: Atmospheric corrosion is prevented by the copper
coating conductor on the outer surface.

® Economic: It is much more economical than solid copper
conductor.

CCA Wire ensures more efficient consumption of copper mines
in our world and does not cause environmental pollution in the
production process. It is ENVIRONMENT-FRIENDLY with this
feature.
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CONDUCTORS

TEKNIK OZELLIKLER ve URUN SiPARIS KODU

TECHNICAL SPECIFICATIONS and PRODUCT ORDER CODE

BAKIR KAPLI ALUMINYUM iLETKEN

Copper Clad Aluminum Conductor
LG-4M.10.70.CCA

URUN KODU URUN ismi CAP ILETKEN MATERYALI
Part No Product Name Diameter Conductor Material
LG-4M.10.50.CCA 50 MM?2

BAKIR KAPLI ALUMINYUM

Copper Clad Aluminum
70 MM?

Testler ve Belgeler:

Liva Bakir Kaph Aliiminyum iletken (Tel) (CCA, CCAW) LIVA GRUP
sirket vizyonu kapsaminda bagimsiz laboratuvarlarda test edilmis
ve belgelendirilmistir.

Buna gore, Ulusal/Uluslararasi Standartlara uyumlu olarak tiim
yildinmdan korunma sistemleri projelerinde kullanilabilir.

|1 swm

Tests and Documentation:

Liva Copper Clad Aluminum Conductor (Wire) (CCA, CCAW)
have been tested and certified in independent laboratories
within the scope of the company vision of LIVA GROUF.

Accordingly, it can be used in all lightning protection systems
projects in accordance with National / International Standards.

SEKIL: Bakir Kaph Aliiminyum Iletken Test Belgeleri

SHAPE: Copper Clad Aluminium (CCA), Copper Clad Aluminium Wire (CCAW) Test Certificates

www.livagrup.com.tr
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PARATONER VE TOPRAKLAMA SISTEMLERI

TERMOKAYNAK MALZEMELER

Termokaynak ile yapilan ek yontemi aslinda uzun yillardir bilinen
fakat son yillarda olduk¢a sik¢a kullanilmaya baslanilan bir
uygulamadir.

Bu uygulama ile, elektriksel olarak irtibatlandiriimasi/eklenmesi
gereken iletkenler isi reaksiyonu ile sivi hale donistiiriilen termo-
kaynak tozu yardimi ile kolay bir sekilde eklenebilir.

Liva Termokaynak uygulama usulii ilerleyen boliimlerde detayli
olarak verilmistir. Ek, yiksek 1si ile gerceklestiginden reaksiyon
tamamlandiginda birlestirilecek iletkenler molekiiler seviyede
birbirlerine irtibatlandinilmis olur. Bu, iletkenler arasinda kesinti-
siz bir yol olusturulmasini saglar.

Liva Termokaynak Ek Yontemi ile, ayni ozellikteki iletkenlerin yani
sira farkh metallerden yapilmis iletkenler de sorunsuz bir sekilde
eklenebilir.

Liva Termokaynak Malzemeler ve Aksesuarlar:

Liva Termokaynak uygulamasi icin standart olarak tretilen Termo-
kaynak Tozlan Siparis Kodlarn ve Miktarlan asagida verilmistir.

THERMOWELDING MATERIALS

The thermowelding method is an application that has been
known for many years but has been used frequently in recent
years.

With this application, conductors that need to be connected /
added electrically can be easily added with the help of thermow-
elding powder, which is transformed into liquid form by heat
reaction.

Liva Thermowelding application method is given in detail in the
following sections. Since the joint takes place with high tempera-
ture, when the reaction is completed, the conductors to be
joined are connected to each other at the molecular level. This
ensures a continuous path between conductors.

With the Liva Thermowelding Method, conductors made of
different metals as well as conductors with the same properties

can be added without any problem.

Thermowelding Materials and Accessories;

Order codes and quantities of Thermowelding Powders produced
as a standard for Liva Thermowelding application are given
below.

TERMOKAYNAK TOZLARI
Thermowelding Powders
URUN KODU URON ismi f;:;: KUTU MUI-ITEYiYATI

Part No Product Name (Ke) Box Quantity
LG-4L.40.65 LIVA TERMOKAYNAK TOZU (65 GR) 65 Gr 20 Adet/Pieces
LG-4L.40.90 LIVA TERMOKAYNAK TOZU (90 GR) 90 Gr 20 Adet/Pieces
LG-4.40.115 | LIVATERMOKAYNAK TOZU (115 GR) 115 Gr 10 Adet/Pieces
1G-4L.40.150 | LIVA TERMOKAYNAK TOZU (150 GR) 150 Gr 10 Adet/Pieces
1G-4L.40.200 | LiVA TERMOKAYNAK TOZU (200 GR) 200 Gr 10 Adet/Pieces
1G-4L.40.250 | LIVA TERMOKAYNAK TOZU (250 GR) 250 Gr 10 Adet/Pieces

TABLO: Termokaynak Tozlan / TABLE: Thermowelding Powders

www.livagrup.com.tr
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THERMOWELDING MATERIALS

Termokaynak uygulamasi farkh iletkenlerin ve farkh iletken yiizey-
lerin eklenmesi/birlestirilmesi icin kullarilabili. Bu kapsamda
kullanilan bazi uygulama sekilleri verilmistir.

Talep edilen termokaynak eki sekline gore detayli malzeme
listesi, triin kodlar ve diger  bilgiler “Siparis
Listeleri/Termokaynak Malzemeleri” balimiinde verilmistir.

Thermowelding application can be used for splicing / joining
different conductors and different conductive surfaces. Some
application forms used in this context are given.

Detailed material list, product codes and other information
according to the requested thermowelding attachment shape are
given in the "Order Lists / Thermowelding Materials" section.

TERMOKAYNAK UYGULAMALARI

Thermowelding Applications

TEKNIK BILGI / TECHNICAL FEATURES

ILETKEN CESIDI
Product Name

BAGLANTI YOLU
Connection Way

UYGULAMA SEKLI
Application Form

COK DAMARLI ILETKEN + TEK DAMARLI ILETKEN

4 Yollu Baglant
4 Way Connection

COK DAMARLI iLETKEN + TEK DAMARLI ILETKEN +
ELEKTROT

4+1 Yollu Baglant
4+1 Way Connection

COK DAMARLI iLETKEN + TEK DAMARLI ILETKEN

2 Yollu Baglant
2 Way Connection

COK DAMARLI ILETKEN + TEK DAMARLI ILETKEN +
ELEKTROT

2+1 Yollu Baglant
2+1 Way Connection

SERIT ILETKEN + SERIT iLETKEN

2 Yollu Baglant
2 Way Connection

SERIT ILETKEN + SERIT iLETKEN + ELEKTROT
Strip Conductor + Strip Conductor + Electrode

3 Yollu Baglant
3 Way Connection

SERIT ILETKEN + COK DAMARLI ILETKEN
Strip Conductor + Multi Core Conductor

3 Yollu Baglant
3 Way Connection

SERIT ILETKEN + SERIT iLETKEN
Strip Conductor + Strip Conductor

4 Yollu Baglant
4 Way Connection

COK DAMARLI ILETKEN + TEK DAMARLI iLETKEN
Multi Core Conductor + Single Core Conductor

4 Yollu Baglant
4 Way Connection

SERIT ILETKEN + METAL YUZEY
Strip Conductor + Strip Conductor

4 Yollu Baglant
4 Way Connection

iletken Tipleri / Conductor Types

* Gok Damarli iletken / Multi Core Conductor

. Tek Damarli iletken / Single Core Conductor

B Seritiletken / Strip Conductor

e iletken Metal Yizey / Conductive Metal Surface

SEKIL: Termokaynak Uygulamalan

SHAPE: Thermowelding Applications
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Termokaynak Malzemeler ve Ek icin kullanilan aksesuarlar asagida verilmistir.
Thermowelding Materials and accessories used for the attachment are given below.

www.livagrup.com.tr

TERMOKAYNAK MALZEMELER/AKSESUARLAR

Thermowelding Materials/Accessories

URUN KODU URUN ismi KUTU MUHTEVIYATI
Part No Product Name Box Quantity
LG-4L.51 TERMOKAYNAK POTA PENSESI 1 Adet/Pieces

URUN KODU URUN ismi KUTU MUHTEVIYATI
Part No Product Name Box Quantity
LG-4L.52 TERMOKAYNAK ETESLEME CAKMAGI (MEKANIK) 1 Adet/Pieces
LG-4L.53 TERMOKAYNAK ETESLEME CAKMAGI [ELEKTRONiK} 1 Adet/Pieces

URUN KODU URUN ismi KUTU MUHTEVIYATI
Part No Product Name Box Quantity
LG-4L.55 TERMO KAYNAK POTA KUREGI 1 Adet/Pieces

URUN KODU URUN ismi KUTU MUHTEVIYATI
Part No Product Name Box Quantity

LG-4L.56.50 TERMO KAYNAK MACUN 500 Gr
LG-4L.56.100 | TERMO KAYNAK MACUN 1000 Gr

SEKIL: Termokaynak Malzemeler ve Aksesuarlar

SHAPE: Thermowelding Materials and Accessories
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LIGHTNING ROD AND GROUNDING SYSTEMS

TERMOKAYNAK MALZEMELER

Ek Tiplerinin Kargilastirilmasi:

Termokaynak ekler yukarnida da belirtildigi gibi yiksek isida
meydana gelir ve eklenecek materyal kaynak tozunun
olusturdugu ve is1 ile sivi hale gelen materyal ile molekiiler olarak
birbirine baglanir. Bu nedenle diger eklere gore daha dayanikli ve
saghkh olur.

Asagidaki grafiklerde termokaynak ek ile diger eklerin
karsilagtirlmasi yapilmistir. Veriler incelendiginde Termokaynak
ekin diger eklere gore daha verimli oldugu acikca goriilmektedir.

THERMOWELDING MATERIALS

Comparing of Connections Types

Thermowelding inserts occur at high temperatures, as
mentioned above, and the material to be added is molecularly
bonded with the material formed by the source powder and
becomes liquid with heat. Therefore, it is more durable and
healthier than other supplements.

In the graphics below, a comparison of thermowelding joint with
other attachments has been made. When the data are examined,
it is clearly seen that the Thermowelding supplement is more
efficient than the other attachments.

Mekanik Baglantih Ek / Mechanical Connection (250°C)

I= 211.600 (4/0 iletken/Conductor) = 25.000 Amps.

11.54v0.5

Formiil 1: Mekanik Ek icin Akim Gecirgenlik Hesabi

Formula 1: Current Permeability Calculation for Mechanical Connection

Lehimli Ek / Soldered Connection (450°C)

1= 211.600 (4/0 iletken/Conductor) =31.000 Amps.

9.12v0.5

Formiil 2: Lehimli Ek igin Akim Gegirgenlik Hesabi

Formula 2: Current Permeability Calculation for Soldered Connection

Termokaynak Ek / Thermowelding Connection (1083°C)

1= 211.600 (4/0 iletken/Conductor) =43.000 Amps.

9.12v0.5

Formiil 3: Termokaynak Ek icin Akim Gecirgenlik Hesabi

Formula 3: Current Permeability Calculation for Thermowelding Connection
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Hesaplamalarda 4/0'lik bir iletken (211.600 Circular Mil) icin
yarim saniyelik bir kisa devrede erime akimlari isi limitlerine bagh
olarak gosterilmistir.

Buradan anlasilacag lzere bir iletkenin mekanik ve/veya lehim
ile yapilan eklerinde, 43.000 Amperlik kisa devre akimina karsi
mukavemet gosterebilmesi ve sorunsuz iletim saglayabilmesi icin
kablo capinin biyitiilmesi gerekir.

Oysa termokaynak ek malzemesi kullanilarak yapilan eklerde
iletken ile ekin 1siya mukavemetleri benzerdir. Baska bir degisle
iletken tzerinden gecen akim, ekten de sorunsuz gecebilir. Bu da
ayni  akimin diger eklere oranla daha ince kablo ile
tasinabilmesine olanak tanir.

| | | | |
DEGISIK EKLERDE 4/0 ILETKENIN
AKIM TASIMA KAPASITESI

E-' 43 [\~ Termokaynak Veya Eksiz lletken
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£ 31 |-\ Lehim Veya Kaynakl Eklenmig letken
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THERMOWELDING MATERIALS

It is shown in calculations that, the melting currents depend on
heat limits in a Half-second short circuit for a 4/0-conductor
(211.600 Circular Miles).

Squeezing and expansion of the diameter of a cable are required
at solder-type joints for showing resistance against 43.000
ampere-short circuit-current of a conductor.

But, in the connections made using the thermowelding joint
material, the heat resistance of the conductor and the joint are
similar. In other words, the current passing through the conduc-
tor can pass smoothly from the attachment. This allows the same
current to be carried with thinner cable than other connections.

|l | | | |
CURRENT CARRYING CAPACITY OF 4/0
CONDUCTOR IN VARIOUS COUPLINGS

£
gu K\mmmuwm
| ]
® 34 |-}, Conductor joined with solder or weld '
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.§ 5.9~ Conductorwhich s oined by baing prossed arwith nuts
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TIME {(SECOND) Graphic-A

Grafik A: Farkh Ekler igin Alom Tasima Kapasitesi.
Chart A: Current Carrying Capacity for Different Attachments.

Grafikte degisik eklerde 4/0 lik bir iletken icin akim tasima
kapasiteleri (Grafik-A) ve 43.000 A hata akimi icin iletken boyutu
(Grafik-B) verilmistir.
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The chart includes current carrying capacities (Graph-A) for a 4/0
conductor in various appendices and conductor size (Graph-B)
for an error current of 43,000 A.
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Grafik B: Hata Akimi igin iletken Boyutu.

Chart B: Conductor Dimension for Fault Current.

Buna gore, tablolardan erime sinirlarinin farkh ek tiplerindeki
onemi gorilmektedir.

According to this, the importance of melting limits in different
types of supplements can be seen from the tables.
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Termokaynak Ekinin Olusumu;

Termokaynak Eki, bakir ve bakir alasimh metaller ile yardimci
elementlerden olusan karisimin bir karbon pota igerisinde
ateslenerek is1 ile reaksiyona girmesi neticesinde olusur.

Reaksiyon asamasinda pota icerisinde yiiksek bir 1si olusur.
Olusan bu yiksek 1si ile ortaya erimis bakir/bakir alasimlan (ve
diger elementlerin olusturdugu) bir akiskan sivi meydana gelir.

Olusan 1s1 degeri yiiksek bu sivi pota kanallan yardimi ile
eklenecek iletkenlerin bulundugu alana/bosluga yonlendirilir.

iletkenler bu sivi ile molekiiler seviyede birbirlerine baglanir. Ek
olusurken birlestirilecek iletkenler arasinda hicbir bosluk kalmaz.

Bu sayede ek noktasinin hava ile temasi kesilir. iletkenler de
kusursuz bir sekilde irtibatlandiriimis olur.

Termokaynak Eki icin Kullanilacak Ekipmanlar;

Termokaynak ekinin yapilabilmesi icin bazi el
aletlerine ve termokaynak ek malzemelerine
ihtiyac vardir.

Bunlar;

= Termokaynak Potasl,

Pota Pensesi,
= Cektirme veya Sikisirma Mengenesi,

Metal Pul,

= Termokaynak Tozu,

= Atesleme Tozu,

Atesleme Cakmagi veya Elektronik Atesleme Sistemi,

= Kazima Kiregi ve Temizleme Fircasidir.

THERMOWELDING MATERIALS

Thermowelding Formation;

Thermowelding is formed when a mixture of copper and copper
alloy metals and auxiliary elements react with heat by igniting in
a carbon crucible.

During the reaction phase, a high temperature occurs in the
crucible. With this high temperature, molten copper / copper
alloys (and other elements) form a fluid liquid.

This liquid with high heat value is directed to the area / space
where the conductors to be added are located with the help of
crucible channels.

Conductors are connected with this liquid at the molecular level.
While the joint is formed, there is no gap left between the

conductors to be joined. In this way, the joint point is not
contacted with air. Conductors are also perfectly connected.

Equipment Used for Thermowelding;

Some hand tools and thermowelding materials
are needed for thermowelding attachment.

These are;

= Thermowelding Pot,

= Ladle Pliers,

= Puller or Clamping Vise,

= Metal ring,

= Thermowelding Powder,

= |gnition Powder,

= Ignition Lighter or Electronic Ignition System,

= |tis a Scrape Shovel and Cleaning Brush.
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TERMOKAYNAK UYGULAMASI THERMOWELDING APPLICATION

Termokaynak Uygulamasi ile ilgili notlar; Notes on Thermowelding Application;

Eklenecek iletkenler/elektrotlar igin uygun The appropriate crucible should be selected for the
pota secilmelidir. Nemli ve soguk ‘ conductors / electrodes to be added. In humid and

havalarda Ek islemine baslamadan 6nce \’ cold weather, heat the crucible before starting the
“.I“

potayi Isitiniz. additional process.

Her ek kendine gore farkl ozellikler gostermekte- Each attachment has different features. For this reason, it
dir. Bu nedenle yapacaginiz ek tiirine uygun , is necessary to use thermowelding powder with proper-
ozellikte ve miktarda termokaynak tozu kullanmak ties and amounts suitable for the type of joint you will

gerekir. Eklere gore kullanilacak Termokaynak L \“ make. The amount of Thermowelding to be used accord-
miktarlan ileriki sayfalardaki tablolarda verilmistir. . W oA 4‘ A ing to the annexes are given in the tables on the following
4 kg
A A N pages.

Termokaynak pensesi potayi sabitlemek ve Thermowelding pliers are used to fix and lock the
kilitlemek icin kullanilmaktadir. Bircok potaya uygun ~"_ ladle. It is designed for many crucibles and can use
olarak dizayn edilmistir ve degisik potalar icin (mini the same pliers for different crucibles (except mini

potalar harig) ayni pense kullanabilir. " L crucibles).

16 mm?den kiicik kesitli 16 mm¥den kiictik kesitli iletkenlerin
iletkenlerin eklenebilmesi icin MINI MINI eklenebilmesi icin mini potalar ve
mini potalar ve mini penseler mini penseler kullaniimaldir.

kullaniimalidir. \
S

\\\’

~ el
-1

Termokaynak uygulamalarini yaparken Termokaynak Do not approach Thermowelding Powder and / or
Tozu ve/veya Atesleme Tozuna yanici ve patlayic 1/ Ignition Dust with flammable and explosive materials
maddelerle yaklasmayiniz. = while performing thermowelding applications.

~
Ayrica, Yamicl, parlayici ve/veya patlayici maddelerin /) In addition, take necessary safety precautions when
yaninda/yakininda termokaynak ek yaparken gerekli adding thermowelding near / near flammable, flamma-
emniyet tedbirlerini aliniz. ble and / or explosive materials.
Kanisimi ateslemek icin Atesleme Cakmagi ya da Use Ignition Lighter or Electronic Ignition System to
Elektronik Atesleme Sistemi kullaniniz. Farkl yontem- ( ignite the mixture. Using different methods can be

leri kullanmak tehlikeli veya yaralayici olabilir.

Bir pota ile yapilacak ekin sekline gore ortalama 40-70
adet ek yapilabilr. Potay1 daha verimli kullanabilmek
icin ek asamasinda tamamen kapandigindan emin olun.
Gerekirse potayi iyi kapanmasi icin sima mengenesi
veya cektirme gibi destekleyici el aletleri kullanin.
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dangerous or injurious.

Depending on the shape of the crop to be made with a
crucible, an average of 40-70 additional pieces can be
made. In order to use the crucible more efficiently, make
sure that it is completely closed at the additional stage. If
necessary, use supporting hand tools such as a clamping
vise or a puller to make the ladle close well.
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Termokaynak Uygulama Yontemi;

Termokaynak, disandan bir 1s1 kaynagina ihtiyac duymadan,
yiksek kaliteli elektriksel ek olusturmanin en kolay yollarindan
birisidir. Asagida termokaynak ekinin yapilisi ile ilgili bilgiler
sunulmustur.

Termokaynak sistemi yiiksek 1si ile reaksiyona sokuldugundan,
ekin olusmasi icin disaridan atesleme ile reaksiyonun baslatilmasi
gerekmektedir.

Disandan ategleme iki farkl yontem ile saglanir.
Bunlar;

A. Mekanik Atesleme Cakmag kullanarak uygulanan atesleme
yontemi,

B. Elektronik Atesleme Sistemi kullanarak uygulanan ategleme
yontemidir.

THERMOWELDING APPLICATION

Thermowelding Application Method;

Thermowelding is one of the easiest ways to create high quality
electrical splices without the need for an external heat source.
Information on the construction of the thermowelding joint is
given below.

Since the thermowelding system is reacted with high tempera-
ture, the reaction must be initiated by external firing to form the
crop.

Firing from the outside is provided by two different methods.
These are;

A. Ignition method using a Mechanical Ignition Lighter,
B. It is the ignition method applied using the Electronic Ignition
System.

A. Mekanik Atesleme Cakmagi ile Atesleme Yontemi ve Termakaynak Eki;
A. Firing Method with Mechanical Ignition Lighter and Thermal Spring Attachment;

Termokaynak yapabilmek icin gerekli
ekipmanlar hazirlanir.

Termokaynak Potasi, Termokaynak
Pensesi, Klasik Atesleme Cakmagi,
Termakaynak Tozu, Atesleyici ve Metal
Pul.lik gosterebilir.

Uygun Termokaynak Potasi ile Termo-
kaynak Pensesi birlestirilerek kullanima
hazir hale getirilir.

NOT:
Soguk ve nemli havalarda potanin
icini isitiniz.

Ek yapilacak iletkenler bir araya
getirilerek ek islemine hazirlanir.

Pota ile birlestirilecek iletkenler bir
araya getirilir.

%  The necessary equipment is prepared
: for thermowelding.

These;Thermowelding Crucible,
Thermowelding Pliers, Thermowelding
Powder, Igniter, Mechanical Ignition
Lighter and Metal Washer.

It is made ready to use by combining
the appropriate Thermowelding Pot
and Thermowelding Pliers.

NOTE: In cold and humid weather,
warm the inside of the pot.

Conductors to be added are brought
together and prepared for additional
operation.

The conductors to be combined with
the crucible are brought together.
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A. Mekanik Atesleme Cakmagi ile Atesleme Yontemi ve Termakaynak Eki;
A. Firing Method with Mechanical Ignition Lighter and Thermal Spring Attachment;

174

Pota, kenarlarina acikhk kalmayacak
sekilde pota pensesi ile kilitlenir.

NOT: Potanin tam kilitlenmesi icin
gerekirse ilave el aleti kullanimiz.

Potanin icine Metal Pul yerlestirilir.

Eke uygun miktarda Termokaynak
tozu hazirlanir.

Hazirlanan Termokaynak tozu
potanin icine konulur.

Termokaynak tozunun {izerine
atesleyici toz ilave edilir.

NOT: Atesleyici tozun bir miktarini
(cakmak tarafindan atesleme
tozunun kolay ateslenebilmesi
icin) potanin acik agzina taginniz

Potanin kapagini kapatihr.

Termokaynak Cakmagini potaya
yaklastirilir.
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The crucible is locked with crucible
pliers so that there is no gap on the
edges.

NOTE: If necessary, use additional hand
tools to lock the crucible completely.

Metal Stamp is placed inside the
crucible.

Thermowelding powder is prepared in
the appropriate amount for the
attachment.

Prepared Thermowelding powder is
put into the pot.

Igniter powder is added on the
thermowelding powder.

NOTE: Carry some of the igniter
powder (so that the ignition powder
can be easily ignited by the lighter) to
the open mouth of the pot.

The Thermoweld Lighter is brought
closer to the crucible

The Thermoweld Lighter is brought
closer to the crucible.
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A. Mekanik Atesleme Cakmagi ile Atesleme Yontemi ve Termakaynak Eki;
A. Firing Method with Mechanical Ignition Lighter and Thermal Spring Attachment;

—

Cakmak kullanilarak atesleyiciyi
ateslenir.

NOT:Personel giivenliginiz icin bu islemi
yaparken mutlaka isiya dayanikh eldiven
kullanimiz ve emniyetli bir mesafede
bulununuz.

Atesleme isleminin sona erdigine emin
olduktan sonra potanin kapag acilir.

Pense yardimi ile pota cikanlir.

Ekin uygunlugu kontrol edilir.

Ek yeri periyodik kontroller icin
dayanikl bir kutu ile muhafaza
icine alinir.

Muhafaza kutusu kapatilir.

The igniter is ignited using a lighter.
NOTE: For your personnel safety,
always wear heat resistant gloves and
keep a safe distance.

After making sure that the ignition
process is over, the lid of the crucible
is opened

The pot is removed with the help of
pliers.

The crop suitability is checked.

The joint is enclosed in a durable box
for periodic controls.

The storage box is closed.

NOT: NOTE:
(1) Periyodik kontrol zamanlarinda ek kontrol edilmesi tavsiye (1) Additional control is recommended at periodic control times.
edilir.

(2) Although the applications shown in pictures 15, 16, 17 and 18
(2) 15,16,17 ve 18. Resimlerde gdsterilen uygulamalar LiVA GRUP are recommended by LIVA GROUP, the person / institution
tarafindan tavsiye edilmekle birlikte, uygulama yapan kisi/kurum, performing the application, local administrations may vary within
yerel yonetimler ilgili yonetmelikler kapsaminda degisiklik the scope of the relevant regulations.
gosterebilir.
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TERMOKAYNAK UYGULAMASI THERMOWELDING APPLICATION

B.Elektronik Atesleme Sistemi ile Atesleme Yontemi ve Termokaynak Eki;
B.Ignition Method with Electronic Ignition System and Thermowelding Attachment;

176

Termokaynak yapabilmek icin gerekli
ekipmanlar hazirlanir.

Termokaynak Potasi, Termokaynak
Pensesi, Elektronik Atesleme Sistemi,
Termakaynak Tozu, Atesleyici ve Metal Pul

Uygun Termokaynak Potasi ile Termo-
kaynak Pensesi birlestirilerek kullanima
hazir hale getirilir.

NOT: Soguk ve nemli havalarda potanin
icini 1sitiniz.

Ek yapilacak iletkenler pota ile
birlestirilerek bir araya getirilir. Pota,
kenarlarina agikhk kalmayacak sekilde
pota pensesi ile kilitlenir.

NOT: Potanin tam kilitlenmesi igin
gerekirse ilave el aleti kullaniniz.

Potanin icine Metal Pul
yerlestirilir.

Eke uygun miktarda Termokaynak
tozu hazirlanir.

Hazirlanan termokaynak tozu
potanin icine konulur.

Elektronik Atesleme Kartusu
potaya yerlestirilir.
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The necessary equipment is prepared for
thermowelding.

Thermowelding Pot, Thermowelting Pliers,
Electronic Ignition System, Thermal
Welding Powder, Igniter and Metal Washer

It is made ready to use by combining the
appropriate Thermowelding Pot and
Thermowelding Pliers.

NOTE: In cold and humid weather, warm
the inside of the pot.

The conductors to be added are
combined with the crucible and brought
together. The ladle is locked with ladle
pliers so that the edges are not open.
NOTE: If necessary, use additional hand
tools to lock the crucible completely.

Metal Stamp is placed inside the
crucible.

Thermowelding powder is
prepared in appropriate amount
for the attachment.

Prepared thermowelding powder is
put into the pot.

Electronic Ignition Cartridge is placed
in the crucible.
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TERMOKAYNAK UYGULAMASI THERMOWELDING APPLICATION

B.Elektronik Atesleme Sistemi ile Atesleme Yontemi ve Termokaynak Eki;
B.Ignition Method with Electronic Ignition System and Thermowelding Attachment;

Termokaynak tozunun iizerine
atesleyici toz ilave edilir.

NOT: Atesleyici tozun bir miktarini
(sistemin kolaylikla tutusabilmesi icin)
Atesleme Kartusunun iizerine gelecek
sekilde taginmz.

Potanin kapagini kapatilir.

Elektronik Atesleme Unitesi ile
Atesleme Kartusu arasi kablo ile
irtibatlandirihr.

Elektronik Atesleme Unitesi butonuna
basilarak atesleme baslatilir.

NOT: Personel givenliginiz icin bu islemi
yaparken is giivenligi donanimlarini
kullaniniz ve mutlaka emniyetli bir
mesafede bulununuz.

Atesleme isleminin sona erdigine
emin olduktan sonra potanin
kapag acilir.

Pense yardimi ile pota cikarlir.

Ekin uygunlugu kontrol edilir.

Ignition powder is added on the
thermowelding powder.

NOTE: Carry some of the igniter
powder (so that the system can easily
ignite) on the Ignition Cartridge.

The lid of the crucible is closed.

It is connected with a cable between
the Electronic Ignition Unit and the
Ignition Cartridge.

The ignition is started by pressing the
Electronic Ignition Unit button.

NOTE: For your personnel safety, use

work safety equipment while doing
this process and keep a safe distance.

After making sure that the ignition
process is over, the lid of the crucible
is opened.

The pot is removed with the
help of pliers.

The crop suitability is checked.
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TERMOKAYNAK UYGULAMASI

THERMOWELDING APPLICATION

B.Elektronik Atesleme Sistemi ile Atesleme Yontemi ve Termokaynak Eki;
B.Ignition Method with Electronic Ignition System and Thermowelding Attachment;

Ek yeri periyodik kontrol icin
muhafaza icine alinir.

Muhafazanin kutusu kapatilir.
Periyodik kontrol zamanlarinda ek
kontrol edilir.

NOT:

(1) Periyodik kontrol zamanlarinda ekin kontrol edilmesi tavsiye
edilir.

(2) 15 ve 16. Resimlerde gosterilen uygulamalar LIVA GRUP
tarafindan tavsiye edilmekle birlikte, uygulama yapan kisi/kurum,
yerel yonetimler ilgili yonetmelikler kapsaminda degisiklik
gosterebilir.

Eklenecek iletkenler/elektrotlar icin uygun pota secilmelidir.
Nemli ve soguk havalarda ek islemine baglamadan once potayi
Isrtiniz.

Her ek kendine gore farkh ozellikler gostermektedir. Bu nedenle
yapacaginiz ek tiirine uygun ozellikte ve miktarda termokaynak
tozu kullanmak gerekir. Eklere gore kullanilacak Termokaynak
miktarlari ileriki sayfalardaki tablolarda verilmistir.

Termokaynak pensesi potayr sabitlemek ve kilitlemek icin
kullanilmaktadir. Bircok potaya uygun olarak dizayn edilmistir ve

degisik potalar icin (mini potalar harig) ayni pense kullanabilir.

4.ve 5. Resim ; 16 mm?¥den kiiciik kesitli iletkenlerin eklenebilm-
esi icin mini potalar ve mini penseler kullanilmahdir.

www.livagrup.com.tr

The joint is covered for
periodic control.

The box of the enclosure is closed.
Periodic control times are additionally
checked.

NOTE:

(1) It is recommended to control the crop during periodic control
times.

(2) Although the applications shown in the 15 and 16 pictures are
recommended by LIVA GROUP, the person / institution perform-
ing the application, local administrations may vary within the
scope of the relevant regulations.

The appropriate crucible should be selected for the conductors /
electrodes to be added. In humid and cold weather, heat the
crucible before starting the additional process.

Each attachment has different features. For this reason, it is
necessary to use thermowelding powder with properties and
amounts suitable for the type of joint you will make. The amount
of Thermowelding to be used according to the annexes are given
in the tables on the following pages.

Thermowelding pliers are used to fix and lock the ladle. It is
designed for many crucibles and can use the same pliers for
different crucibles (except mini crucibles).

Picture 4 and 5; Mini crucibles and mini pliers should be used in
order to add conductors with cross-sections smaller than 16

mm?Z.
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TERMOKAYNAK UYGULAMASI

Termokaynak uygulamalarimi  yaparken Termokaynak Tozu

ve/veya Atesleme Tozuna vyamia ve patlayic maddelerle
yaklasmayiniz.
Ayrica, Yamic, parlayict  vef/veya patlayici  maddelerin

yvaninda/yakininda termokaynak ek yaparken gerekli emniyet
tedbirlerini aliniz.

Kanisimi ateslemek icin Atesleme Cakmagi yada Elektronik
Atesleme Sistemi kullaniniz. Farkli yontemleri kullanmak tehlikeli
veya yaralayici olabilir.

Bir pota ile yapilacak ekin sekline gore ortalama 40-70 adet ek
yapilabilr. Potayl daha verimli kullanabilmek icin ek asamasinda
tamamen kapandigindan emin olun. Gerekirse potayr iyi
kapanmasi icin sima mengenesi veya cektirme gibi destekleyici el
aletleri kullanin.

Termokaynak Ekinin Avantajlari;

Termokaynak ek bakir, bakir alasimlar ve diger iletken elementler
kullanilarak yapildigi icin iletkenleri molekiiler olarak birbiri ile
irtibatlandinr. Bu nedenle;

* Mekanik baglantinin aksine kaynak noktasinda gerilim diistiimii
olmaz.

* Akim tasima kapasitesi en az kaynak yapilan iletken kadardir.
* Yiiksek 1sida sivi olarak iletkenleri sardigi icin nemden
etkilenmez. Bu nedenle;

* Mekanik baglantilarda goriilen zamanla gevseme olmaz,

» Oksitlenmeye karsi cok daha dayanikhdir ve ekte korozyon
goriinmez.

« [letkenleri birlestirmek icin harici bir 1s1 kaynagi gerekmez.
eEkler iletkenlerin bulundugu yerde ve basitce yapilabilir.

* Ekleme suresi oldukca kisadir ve birkac dakika icerisinde ek
hazir olarak kullanilabilir.

* Ek yapmak icin kullanilan el aletlerinin boyutlan kiigiktir ve
cok fazla donanim gerektirmez.

* Bu yontem ile iletkenlerde kesintisiz ve saglam bir iletim yolu
olusturulmus olur.

UYARI!!!

THERMOWELDING APPLICATION

Do not approach Thermowelding Powder and / or Ignition Dust
with flammable and explosive materials while performing
thermowelding applications.

In addition, take necessary safety precautions when adding
thermowelding near / near flammable, flammable and / or
explosive materials.

Use Ignition Lighter or Electronic Ignition System to ignite the
mixture. Using different methods can be dangerous or injurious.

Depending on the shape of the crop to be made with a crucible,
an average of 40-70 additional pieces can be made. Make sure
that it is completely closed at the additional stage to use the
crucible more efficiently. If necessary, use supporting hand tools
such as a clamping vise or a puller to make the ladle close well.

Advantages of Thermowelding Attachment;

Since thermowelding is made using additional copper, copper
alloys and other conductive elements, it connects the conductors
with each other molecularly. Therefore;

* Unlike the mechanical connection, there is no voltage drop at
the welding point.

» Current carrying capacity is at least as much as the conductor
being welded.

* |t is not affected by humidity as it wraps the conductors as a
liquid at high temperatures. Therefore;

* No loosening over time seen in mechanical connections,
» |t is much more resistant to oxidation and no corrosion
appears on the attachment.

* No external heat source is required to join conductors.

» Splices can be made simply and where the conductors are
located.

* The insertion time is very short and can be used as a supple-
ment within a few minutes.

* The hand tools used for joining are small in size and do not
require much hardware.

» \With this method, an uninterrupted and solid transmission
path is created in the conductors.

WARNING!!!

www.livagrup.com.tr

179




@

180

PARATONER VE TOPRAKLAMA SISTEMLERI

TERMOKAYNAK UYGULAMASI

Calisirken mutlaka “ONCE EMNIYET” prensibiyle hareket edilmeli
ve calisma yapacak personellerin giivenlik donanimlan eksiksiz
olmahdr.

Calisma sahasina is kazalarina meydan vermemek icin yetkisiz
kisiler girmemelidir.

Termokaynak eki yiiksek 1si iceren bir ektir. Ek asamasinda
potanin icerisinde kesinlikle baska bir element ve/veya sivi
bulunmamahdir/girmemelidi. Bu durum ek asamasinda
meydana gelecek ani 1s1 degismeleri nedeniyle cok tehlikeli
olabilir.

Benzer olaylarin yasanmamasi icin yagmurlu havalarda veya islak
ortamlarda ek yapilmamasi tavsiye edilir.

Cok soguk havalarda potanin ani is1 degisimlerinden etkilenmem-
esi icin pota ilave bir el aleti ile 1sisulmalidir. Bu hem ekin sorunsuz
olmasini hem de potanin daha uzun omiirli kullanilmasini saglar.

Termokaynak malzemelerinin tedariki planlanirken;

Pota cok iyi secilmelidir.

Termokaynak tozu uygun miktarda kullanilmah ve uygun kimyasal
karisimda olmalidir.

Atesleme tozu yamic ve parlayic bir malzeme oldugundan
atesleyiciyi kullanacak personelin isiya dayanikl eldiven ve gozliik
kullanmasi gerekmektedir.

islem asamasinda mutlaka kalitesine giivendiginiz malzemeler
tercih edilmelidir.

Liva Grup biinyesinde iretimi yapilan tiim malzemeler saha
testlerinden gecirilerek kontrol edilmektedir.

www.livagrup.com.tr

THERMOWELDING APPLICATION

While working, the principle of "SAFETY FIRST" must be acted
upon and the safety equipment of the personnel who will work
must be complete.

Unauthorized persons should not enter the work area in order to
prevent work accidents.

The thermowelding attachment is a high temperature attach-
ment. During the addition phase, there must not / should not be
any other element and / or liquid inside the crucible. This
situation can be very dangerous due to the sudden temperature
changes that will occur during the addition phase.

It is recommended not to make additional in rainy weather or
wet environments to avoid similar events.

The ladle should be heated with an additional hand tool in order
to prevent the crucible from being affected by sudden tempera-
ture changes in very cold weather. This ensures that the crop is
not only problem-free and the crucible is used longer.

While planning the supply of thermowelding materials;

The crucible must be chosen very well.

Thermowelding powder should be used in the appropriate
amount and should be in a suitable chemical mixture.

Since ignition powder is a flammable and combustible material,
the personnel who will use the igniter should wear heat resistant
gloves and glasses.

During the process, materials that you trust should be preferred.

All materials produced by Liva Group are controlled by field tests.
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PARATONER VE TOPRAKLAMA SISTEMLERI

GENEL BiLGILER

Topraklar, iclerinde bulundugu cografi konumlanina ve
bilesimindeki minerallere bagh olarak elektrik akimina karsi cok
farkh direng gosterirler. Ozellikle toprak katmaninin az oldugu
kayalik bolgeler ile cakilh kumun yogun oldugu bolgelerde,
Topragin ozdirenci yiiksek ve buna bagh olarak gecirgenligi cok
distiktar.

Topraklama sisteminin temelinde, amac elektrik akimini en kisa
siirede topraga iletmektir. Topraga gecis direncinin yiksek oldugu
topraklama sistemlerinde, bosalamayan elektrik desarjinin
yapacagl geri yansima oncelikle can ve sonra mal emniyeti
acisindan cok biiyiik zararlar olusturmaktadir. Bu amacla ozellikle
isletme ve parafudr topraklamalar ile iletisim sistemlerinin
topraklama direnci yonetmelikler geregi 1 Ohm'dan kiiciik olmak
zorundadir.

Topraklama direncinin yiksek oldugu vyerlerde iletkenligi
artirmanin  tek yontemi kimyasal kansimlardir. Uluslararasi
Kurumlar da bu tir topraklarda, toprak gecirgenlik direncini
disiiren kimyasal kanisimlar kullanilmasimi 6nermektedir. Ancak
bu tir kimyasal karisimlar topraga kanstinldiginda, topragin
dogal yapisini degistirmeyecek, yeralti ve yer(stii su kaynaklarini
kirletmeyecek, kisacasi doganin ekolojik dengesini bozmayacak
ozelliklerde olmahdir.

Liva Toprak iletkenlik Malzemesi (TiM) iki yih gecen uzun
calismalar neticesinde, bazi ham maddeleri yurt disindan ithal
edilerek imalati yurt icinde yapilan bir iiriindiir. Uriinimiiziin
kimyasal analizi yapilmis olup, uygulamalarda piyasadaki emsal-
lerinden ¢ok daha iyi sonuglar verdigi (10-20 kat daha iyi iletkenlik
sagladig) deneylerle tespit edilmistir.

Liva Toprak iletkenlik Malzemesi (TiM)'i her tiir arazi sartlarinda
her tir toprak ile uygulayabilirsiniz.

LIVA TOPRAK ILETKENLIK MALZEMESININ
TOPRAK UZERINDEKI ETKISI

* Mevcut toprak iletkenligini arthrarak, topragin direncini
distrir.

* Uygulama yapilan topragin iletkenliginin uzun yillar stabil
kalmasini saglar.

* Uygulamalarda topragin kimyasal yada fiziksel degisiklikleri
aktivitasyonunu disiirmez.

* Gecen siire icerisinde 0z niteliklerinde degisiklik olmaz.

e Ozellikle kis mevsiminde ¢ok soguk olan bblgelerde donma
riskini %20 azaltir.

* Daha verimli olmasi icin icine baska bir madde katmaya
(Tuz, Komir tozu vb.) gerek olmadigi gibi uygulama sahasinin
sirekli 1slak yada nemli tutulmasina da gerek yoktur.
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GENERAL INFORMATIONS

Soils show various resistances against electric current related to
geographic position wherein they are and the minerals in their
composition. Especially, in the rocky areas where the soil layer is
thin and in the areas where pebbly sand is thick, the impedance
of soil is high and related to this, permeability is low.

On the basis of grounding system, the aim is to conduct the
electric current to the ground as soon as possible. For the
grounding systems with high resistance of conduction to the
earth, the bounce made by not discharged electrical charge does
a great harm for life safety first and then property safety. For this
purpose, especially the grounding of establishment and surge
protectors (parafoudre) and the grounding resistance of commu-
nication systems must be less than 1 Ohm in accordance with the
regulations.

In the areas where the grounding resistance is high, the only
method to increase the conductivity is to use chemical
compounds. The International corporations advise to use chemi-
cal compounds which decrease soil permeability resistance in
this kind of soils. But, when these kind of chemical compounds
are mixed with soil, they must have the specialties not changing
the natural structure of soil, not contaminating subterranean and
aboveground water sources and not spoiling the ecological
balance of nature briefly.

Liva Soil Conductivity Material (TiM) is a product whose produc-
tion is made at home by importing some of its raw materials from
abroad in result of long studies which took more than two years.
The chemical analyze of our product has been made and it is
stated that it gives better results in applications (supplies 10-20
times better conductivity) than its precedents on the market by
experiments.

You can apply Liva Soil Conductivity Material (TIM) on every kind
of ground conditions and with every kind of soils.

THE EFFECT OF LiVA SOIL
CONDUCTIVITY MATERIAL ON SOIL

* By increasing present soil conductivity, it decreases the
resistance of soil.

* |t secures the conductivity of the soil which is applied to be
stabile for a long time.

* In applications, the chemical and physical changes of soil don't
decrease its activation.

* There becomes no change in its attributes in elapsed time.

* |t decreases freezing risk 20% in very cold regions especially in
winter.

* Even if there is no need adding another material (salt, coal
dust, etc.) to make it more efficient and keeping it wet or humid
continuously in the application field
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LiVA TOPRAK ILETKENLIK
MALZEMESININ AVANTAJLARI

» Yiiksek iletkenlik 6zelliginden dolayi, topraklama elektrodu
veya serit malzemelerin sarfiyatinda ciddi avantajlar saglar.

* Topraklama direncini diisiirmedeki maliyetleri en aza indirir.
* Topraklama direncini diisiirmek icin yapilacak is giici slirecini
kisalar.

» Toprak icindeki su potansiyellerinden olumsuz etkilenmez.

» Toprakta bulunan tuz bazh kimyasallarla asidik reaksiyon
olusturmaz.

» Toprakta bulunan hig bir kimyasalla reaksiyon olusturup
galvanik korozyon yapmaz.

* Orijinal ambalaji ile tapyma ve yerinde uygulama kolayligi
saglar.

* Uygulama esnasinda ihtiyacg hissedilen eldiven ve toz maskesi
ambalajin icindedir.

* Uygulamasi kolaydir.

CE Sertifikasi:

TiM (Toprak iletkenlik Malzemesi),

23 Subat 2009 tarihinden itibaren

“CE” Avrupa'ya Uygunluk belgesi almistir.

GENERAL INFORMATIONS

ADVANTAGES OF LIVA SOIL
CONDUCTIVITY MATERIAL

* Because of its high conductivity specialty, it provides serious
advantages in consumption of grounding electrode or band
material.

e |t decreases the cost minimum in reducing the resistance of
grounding.

* [t shortens the process of manpower which is done for
reducing the resistance of grounding.

e |t is not affected negatively from the water potentials in soil.

¢ |t doesn’t form acidic reaction with salt-based chemicals in
soil.

¢ It doesn’t make galvanic corrosion with any of the chemicals in
soil by forming reaction.

* |t provides easiness for transportation with its original package
and application on site.

* The hand gloves and dust mask needed during application are
in the package.

* |t is easy to be applied.

CE Certificate:
Liva Soil Conductivity Material (TiM)

have “CE” that EC Declaration of Conformity certificate.
Date is 23 February 2009.

SiPARiS KODU o )
ORDER CODE URUN ADI / PRODUCT NAME AGIRLIK / WEIGHT
] Toprak iletkenlik Malzemesi
TIM 115 Soil Conductivity Material 10 Ke.
TiM 050 Toprak iletkenlik Malzemesi 5 Kg.

Soil Conductivity Material

Bayindirlik Poz No / Public Works Pos No: 988-100

www.livagrup.com.tr
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UYGULAMA PRENSIPLERI

APPLICATION PRINCIPLES

TOPRAKLAMA ELEKTRODU ILE UYGULAMA
APPLICATION WITH GROUNDING ELECTRODE

40 em
1

| B

Topraklama elektrotunun uygulanacag
yerde, 70-80 cm. derinliginde ve 30-40
cm. genisliginde cukur acilir.

A hole is dug in the depth of 70 to 80 cm
and in the width of 30 to 40 cm. in the
place of application of the earthing
electrode.

PVC borunun disinda kalan kisim
(elektrot cukuru) toprak ile kapatilir.

This part (electrode hole] is covered
with soil except PVC pipe.

SR 7 —
970/100 mm

Bu cukura elektrot, toprak yizeyinden
10 cm. asagida kalacak sekilde cakilir,
cubugun etrafina 70 veya 100 mm.
capinda PVC boru gegirilir.

The electrode is driven in this hole as it
is placed 10 cm. Left open from the
ground and a PVC pipe 70 or 100 mm. In
diameter is enclosed around the rod.

Borunun icerisine elektrot ortalandiktan
sonra boru, elektrot tstten 10 cm. acikta
kalacak sekilde TiM ile doldurulur.

After the electrode is centered in the
pipe, it is filled with TIM as the electrode
is left open 10 cm. from the top.

Elektrotun disina gecirilmis; olan PVC
boru yukari ¢ekilerek yerinden cikanhr.

The PVC pipe enclosed around the outer
part of the electrode is detached from
its place by with drawing it upwards.

Elektrotun etrafindaki TiM ile topragin
temasinin daha iyi olmasi icin cukur
icindeki toprak sikistirilir.

The soil in the hole is compressed in
order that the contact of soil with TIM
around the electrode becomes better.

NOT: Uygulamadan sonra topraklama olcim cihazi ile yerel
topraklama direncini dlgliniiz.Topraklama direnci yiiksek cikarsa
ilave elektrotlarla benzer uygulamalar 5 m. mesafe ile
tekrarlanir.Bu uygulama uygun topraklama direnci bulununcaya
kadar tekrar edilir.

- 186 www.livagrup.com.tr

NOTE: The local grounding resistance of laid-out grounding
conductor is measured with grounding measurement device.

In case the grounding resistance comes out high, the canal length
may be expanded or a grounding system may be installed with a
second canal apart from 5 m. This application is repeated until
finding appropriate grounding resistance.
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SERIT TOPRAKLAMA iLE UYGULAMA
APPLICATION WITH TAPE EARTHING

Topraklama iletkeni yada serit uygulanacag yerde, 70-80 cm.
derinliginde ve 30-40 cm. genisliginde kanal acilir. Kazilan
kanalin tabanina 10 cm. genisliginde 2-3 cm. kalmhkta TiM
serilir.

A canal is dug 70 to 80 cm. in depth and 30 to 40 cm. in width
in soil where earthing conductor or tape is applied.

Serilen TiM iizerine ¢iplak topraklama iletkeni yada serit ddsenir.

On the layered TIM, bare earthing conductor or tape is laid.

Serilen iletkenin ilizeri 2-3 cm. kalinliginda 10 cm. genisliginde
TiM ile ortilir..

TIM is laid on the floor of the canal 10 cm. In width and 2 to 3 cm.
thick.
s
L=
iletkenin iizerine serilmis olan TiIM'in {izeri tamamen toprak ile
kapatilir. (Kum kullanmayiniz.)
L |
: . The TIM laid on the conductor is covered with soil completely.
TOPRAK (Don't use sand.)
B
_-==EI

NOT: Topraklama 6l¢im cihazi ile yere serilmis olan topraklama
iletkeninin yerel topraklama direnci dlctlir.

Topraklama direncinin yiltksek cikmasi halinde, kanal boyu
uzatlabilecegi gibi 5 m. ara ile ikinci bir kanal ile

topraklama sistemi tesis edilebilir. Bu uygulama uygun toprak-
lama direnci bulununcaya kadar tekrar edilir.

NOTE: The local earthing resistance of the layered earthing
conductor is measured with earthing measurement device.

In case that the resistance of earthing turns out high, either the
length of the canal can be lengthened or an earthing systemis
installed with a second canal 5 meters gap. This application is
continued until acceptable resistance of earthing is found out.
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UYGULAMA PRENSIPLERI APPLICATION PRINCIPLES

LEVHA ILE UYGULAMA
APPLICATION WITH SHEET

Topraklama iletkeni yada seridinin uygulanacag yerde, 60-70 cm.

. —m . derinliginde ve 30-40 cm. genisliginde cukur aciir. Kazilan kanalin
— tabanina 3-4 cm. kalinklikta TIM serilir. Serilen TiM'in {izerine iletken
levha, dik gelecek sekilde yerlestirilir. Tabana serilen TiM'in {izerine 10
g cm. toprak serilir. Topragin iizerine tekrar 3-4 cm. TIM serilir. Bu
uygulama 3-4 cm. TIM 10 cm. toprak olacak Sekilde 4-5 kez tekrar edilir.
Topraklama ol¢iim cihazi ile yere serilmis olan topraklama iletkeninin
yerel topraklama direnci olciliir. Topraklama direncinin yiiksek cikmasi
halinde, levha boyunca yukarnya dogru bu uygulama tekrar edilebilir.
Toprak direncine bagh olarak kullanim yizeyinin genisletilmesi ve
kullamlan TIM'in arthnlmasi toprak direncini disarii. Uygun direng
degeri yakalaninca cukur tamamen toprak ile kapatilir.
I | (Kum kullanmayiniz.)
LEVHA
Li.m.
tn (e
- Lo A hole is dug 60-70 cm. in depth and 30-40 cm. in width in the place
where the grounding conductor or band is applied. TIM is laid on the
floor of the canal 3-4m cm. thick. The conductive tape is placed on the
laid-out TIM vertically. Soil is laid 10 cm. thick on the TIM.TIM is laid 3-4
cm. on the soil again. This application is repeated 4-5 times as it is 3-4 cm
PERSPEKTIF GORUNUM TIM and 10 cm. soil. The local grounding resistance of laid-out grounding
0 0 conductor is measured with grounding measurementdevice. In case the
I = | grounding resistance comes out high, this application may be repeated
i — LEVHA along the tape upwards.Dependent on the soil resistance, widening of
Tim the use surface and increasing of the use of TIM reduces soil
™ TOPRAK resistance.When the appropriate resistance value is captured, the hole is
=l Tim. closed with soil completely. (Don't use sand.)
NOTE: Liva Toprak iletkenlik Malzemesi istendigi takdirde uygun NOTE: If it is desired, Liva Soil Conductivity Material may be
bir kapta c¢imento harci kivaminda sulandirilarak uygulanabilir. applied by diluting it in consistency of cement plaster in a

suitable container. At the end of the application, PVC pipe must

Uygulama sonunda PVC boru mutlaka cikartilmahdir.
be taken out surely.
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