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OPERATION CONDITIONS FOR CURRENT TRANSFORMERS

INFORMATION ABOUT THE SAFE
OPERATION OF CURRENT TRANSFORMERS

1. When the secondary terminals are connected to the measuring or protection devices, one of
the terminals should be earthed for safety as seen in FIGURE CT-1

2. The secondary circuit of a current transformer must not be operated open-circuited

3. The secondary winding of a current transformer which will not be used must always be
short-circuited and earthed as seen in FIGURE CT-2

4. For the transformer with reconnectable and/or tapped secondaries, unused terminals must
be left open as seen in FIGURE CT-3

5.The current transformers which have capacitive divider tap (Ck) must be connected to the
indicator. If the tap will not be used then it must be earthed as seen in FIGURE CT-4

FIGURE CT-1
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INDOOR CURRENT TRANSFORMERS

SUPPORT TYPE
CURRENT TRANSFORMERS

12 -24 kV
Block Type Design
Standard: IEC 60044-1/6, VDE, ANSI, GOST

On request with capacitive layer
On request with barrier

Type AB12 AB12-3 AB24 AB24-3
Rated data

Operating voltage kV] 12-175 2
(maximum)

Test voltages [kV] 28/75 - 38/95 50/125
Rated frequency [Hz] 50 or 60

Maximurm rated Al 2500 4000 [icont 1x In]
primary current

Secondary rated current [A] lors

Rated short-time

thermal current I [1s] [kA] max. 60 [1000 x o]

Rated dynamic current layn  [KA] max. 120 [2,5 x ln]

Weight [approx.] [ke] 22 ‘ 35 ‘ 33 ‘ 48




DIMENSIONS
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Type AB12 AB12-3 AB24
Dimensions (mm)
A 148 148 178
B 220 220 280
C 280 380 290
D 140 140 140
E 350 467 355
F 148 148 178
G 270 370 280
H 125 125 150

PRODUCT OVERVIEW
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M 12,23 deep

o
==

M12,23 deep

w

184
120

32

557 (50}

f

600 <= In <1500A

184
120

32

Y

o

80

AB24-3

Other specifications available on request
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INDOOR CURRENT TRANSFORMERS

SUPPORT TYPE

CURRENT TRANSFORMERS

36 kV
Block Type Design
Standard: IEC 60044-1/6, VDE, ANSI, GOST

On request with capacitive layer
On request with barrier

C C - Type AB36-1 ‘ AB36-3 AB36-T1 AB36-T3
Rated data
Operétmg voltage kv] 36
(maximum)
Test voltages [kV] 70/170
Rated frequency [Hz] 50 or 60
M;mmurn rated Al 3000
primary current
Secondary rated current [A] 1or5
Rated short-time
thermal current I [1s] [kA] max. 60 [max. 1000 x Ir]
Rated dynamic current layn  [KA] max. 120 [2,5 X ltn]
Weight [approx.] [ke] 42 ‘ 52 ‘ 46 ‘ 56

Other specifications available on request




PRODUCT OVERVIEW
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Type AB36-1 AB36-3 AB36-T1 AB36-T3
Dimensions (mm)
A 220 240 220 240
B 360 360 390 390
C 260 320 260 320
D 130 160 130 160
E 355 380 355 380
F 250 250 250 250
G 300 300 300 300
H 217,5 217,5 217,5 217,5

Other specifications available on request




INDOOR CURRENT TRANSFORMERS

SUPPORT TYPE

CURRENT TRANSFORMERS

24 - 36 kV
Standard: IEC 60044-1/6, VDE, ANSI, GOST

Type AK24 AK36
Rated data

Oper;tlng voltage [kv] 24 36
(maximum)

Test voltages [kv] 50/125 70/170
Rated frequency [Hz] 50 or 60

M;mmum rated (Al 1500

primary current

Secondary rated current [A] 1or5

Rated short-time

thermal current I [1s] [kA] max. 60 [max. 1000 x Ir]

Rated dynamic current layn  [KA] max. 120 [2,5 x ltn]

Weight [approx.] [ke] 20 30

Other specifications available on request




DIMENSIONS

PRODUCT OVERVIEW
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INDOOR VOLTAGE TRANSFORMERS

INFORMATION ABOUT THE SAFE
OPERATION OF VOLTAGE TRANSFORMERS

OPERATION CONDITIONS FOR POTENTIAL TRANSFORMERS

1. When the secondary terminals are connected to the measuring or protection devices,
ane of the terminals should be earthed for safety as seen in FIGURE VT-1

2. The base plate must be earthed.

3. The secondary circuits must not be short-circuited during operation. Otherwise the
voltage transformers will be thermally destroyed.

4. If any of the secondary windings of a voltage transformer, used for the purpose of
measuring, will not be used then it must be left open with one terminal connected to
earth as seen in FIGURE VT-2. However, even if the open-delta windings are not to be
used for detection of earth faults, they must be connected in an open delta circuit and an
appropriate resistor (depending on the voltage and thermal power rating of the secondary)
must be connected and open-delta circuit must be earthed only at one point as seen on
FIGURE VT-4. Please refer to the technical recommendations below.

5. For single phase transformers, the neutral terminal of the primary “ N " must be
earthed in the earthed (neutral) systems as seen in FIGURE VT-3

Other important points and notes

When using single pole insulated inductive voltage transformers, it is very important to
be aware that, if a circuit is being closed or during the decaying period of an earth fault,
ferroresonance may occur.

Ferroresonance can lead to the overheating and thermal destruction of the voltage
transformer or high levels of voltages may be induced. In general, ferroresonance can
be eliminated by the use of an appropriate resistor. The resistor is placed as a burden in
open-delta circuit formed by three voltage transformers delta windings. The open-delta
circuit must always be earthed only at one point as seen in FIGURE VT-4. The open-delta
connection can also be used for earth-fault monitoring with appropriate devices.

As the number of cable systems is increasing in the energy distribution systems, the
protection of voltage transformers have become very important for the uninterrupted
operation of the system without any failure and/or down time. For that reason, ALCE is
always recommending the use of open-delta windings in single phase inductive voltage
transformers.

The use of open-delta windings may not be sufficient for the protection of voltage
transformers by itself in some cases. An energy systems design engineer shall always
use proper surge arresters, avalanche diodes, limiters and/or their combinations for the
survivability of the distribution system after a fault or disturbance.
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INDOOR VOLTAGE TRANSFORMERS

SINGLE POLE

VOLTAGE TRANSFORMERS

12-24-36kV

Single Pole Insulated

Block Type Design

Type

Rated data

Highest voltage for equipment, [kV]
Um [r.m.s.]

Test voltages [kV]
Rated frequency [Hz]
Rated primary voltage,

Un[max.] [kv]
Secondary voltage V]
Rated burden in class

0.2-0.5-1.0 [vA]
Maximum rated burder for protection [VA]
purpose in class 3P/6P

Thermal limiting current for earth (Al
fault detection winding

Rated voltage factor [8h]

Weight [approx.] [ke]

Standard: |[EC 60044-2, IEC 61869, VDE, ANSI, GOST

Other specifications available on request



DIMENSIONS

PRODUCT OVERVIEW

c A
D
E
-
e ‘ |
l
| | -
| e
e s—
J’;\
1 R — I L
?
Fany ‘ A
| .
E
Type VB12 VB24 VB36
Dimensions (mm)
A 148 178 210
B 220 280 300
C 280 290 320
D 140 145 160
E 350 360 405
F 148 178 248
G 270 280 300
H 125 150 225




INDOOR VOLTAGE TRANSFORMERS

SINGLE POLE
VOLTAGE TRANSFORMERS

36 kV
Single Pole Insulated
Standard: I[EC 60044-2, IEC 61869-3, VDE, ANSI, GOST

Type VK36
Rated data

Highest voltage for equipment, [kv] 36

Um [r.m.s.]

Test voltages [kV] 70/170
Rated frequency [Hz] 50 0or60
Rated primary voltage,

U [max] [kv] 36/V3
Secondary voltage V] 100/V3or10/V3ori20/ V3
Rated burden in class

090510 [VA] 5-10-15-20-30-40...
Maximum rated burder for protection

purpose in class 3P/6P [vA] 100
Thermal limiting current for earth Al 6

fault detection winding

Rated voltage factor [8h] 1.9 Un
Weight [approx.] [ke] 5§

Other specifications available on request




PRODUCT OVERVIEW
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INDOOR VOLTAGE TRANSFORMERS

DOURB! E BUEE

VOLTAGE TRANSFORMERS

12 - 24 kV

Double Pole Insulated

Block Type Design

Standard: IEC 60044-2, IEC 61863-3, VDE, ANSI, GOST

Type 2VB12 2VB24
Rated data

Highest voltage for equipment, kV] 2 24
Um [r.m.s.]

Test voltages [kv] 28/75 50/125
Rated frequency [Hz] 50 or 60

Rated primary voltage, [kv] 9 24
Un[max.]

Secondary voltage V] 100 or 110 or 120

Rated burden in class

02-05-10 [vA] 5-10-15-20-30-40...
Maximum rated burder for protection

purpose in class 3P/6P [vA] 100

Rated voltage factor [8h] 1,2Un

Weight [approx.] [ke] 24 36

Other specifications available on request




DIMENSIONS

PRODUCT OVERVIEW
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MONTRELEC
Sticky Note


INDOOR VOLTAGE TRANSFORMERS

SINGLE POLE

VOLTAGE TRANSFORMERS

TECHNICAL DATA

12 - 24 - 36 kV
With Fuse

Block Type Design

Type

Rated data

Highest voltage for equipment, [kv]
Um [r.m.s.]

Test voltages [kV]
Rated frequency [Hz]
Rated primary voltage,

Un[max.] [kv]
Secondary voltage V]
Rated burden in class

0.2-0.5-1.0 [vA]
Maximum rated burder for protection [VA]
purpose in class 3P/6P

Thermal limiting current for earth (Al
fault detection winding

Rated voltage factor [8h]

Weight [approx.] [ke]

Single Pole Insulated

Standard: IEC 60044-2, IEC 61868-3, VDE, ANSI, GOST
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Other specifications available on request



PRODUCT OVERVIEW

DIMENSIONS
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Firmamiz

Esit Elektrik, 2000 yilinda alcak ve orta geri-
lim olcd trafolar, glic kondansatorleri, mes-
net izolatorleri, kapasitif izolatorleri ve pano
yardimci malzemeleri tretimi ile baslayarak
sektordn oncud firmalarindan biri haline
gelmistir. 30 yillik deneyimli kadrosu ve
tecriibesiyle 7.000 m? kapali alana sahip yeni
tesislerinde hizmet vermeye devam etmek-

tedir. Her tirlud ihtiyaca, yenilige cevap vere-

About Us

Esit Electric, founded in year 2000, is one of
the leader companies in low and medium
voltage instrument transformers, power ca-
pacitors, post insulators, capacitive insula-
tors and panelboard equipments. A compe-
tent team with over 30 years of experience
continues to serve in the new production
area of 7.000 sq meters of interior space. In
order to fulfill all requests of the market, and

bilmek adina yapilan Ar&Ge calismalari, ileri
teknoloji kullanimiyla talepleri zamaninda
ve kalitesinden odiin vermeden hizmet ver-
meyi kendine ilke edinmistir. Esit Elektrik, i¢
ve dis pazardaki konumunu arttirarak uzun
va-dede gerek yurtici gerekse yurtdisinda
musteri ihtiyaclarina yonelik tretim ve tek-
noloji kullanimini arttirmaya devam ettir-
mektedir. Uriin cesitliligi, hizli ve kaliteli hiz-

to do so without compromising quality, R&D
practices and cutting edge technology is fa-
cilitated. Esit Electric aims to increase pro-
duction capacity and technology utilization in
parallel to the clear target of better position-
ing in international and local business. High
flexibility in production, customer oriented
services and quality control mechanisms are
key target indicators for our company.



met anlayisi ile musteri odakliligini sirdurerek pazardaki
degisimlere hizli ve kalici ¢coziimler getirerek ihtiyaclari
zamaninda karsilamayi hedeflemistir.

Esit Elektrik sahip oldugu ISO 9001: 2008 kalite ve
ISO 14001: 2004 cevre belgelerinin yani sira OHSAS 18001:
2007 belgesi ile de calisanlarinin emniyetli ve saglikli bir
calisma ortamina sahip oldugu tescillenmistir. Kalite ve
cevre yonetiminin gerekliligine ek olarak is sagligi ve
ve sistemli

konusunda planli

guvenligi

saglanmasi

calismalarinin yiritilmesi sirekli iyilestirilerek koruna-
bilmesi icin gereken c¢alismalar devam ettirilmektedir.
TUm bunlarin yani sira, Esit Elektrik, "Olcu Aletleri Ulusal
Tip Onay Belgesine de sahiptir.

Esit Elektrik, 2009 yilinda yeni tesislerine tasinarak, ka-
pasitesini iki kat arttirmis, hizmet ve kalite anlayisini st
seviyeye cikararak uluslar arasi alanda faaliyetlerine de-
vam etmektedir.

Esit Electric holds 1SO 9001: 2008, I1SO 14001: 2004 and
OHSAS 18001:2007 certifications that represent the safe
and healthy work environment of our premises. Sustai-
nable quality and environment management is achieved
by our tight focus on these areas as well as our efforts
to keep the work environment safe for our employees.
Besides these, Esit Electric holds International Measure-
ment Devices Approval certifications.

Esit Electric moved into their new facilities in 2009,
increasing the production capacity two-fold while serving
the international market with high quality and service
levels.



Sertifikalar / Certificates

TURK STANDARDLARI ENSTITUSU
TURK STANDARDLARINA UYGUNLUK BELGESI

TURKISH STANDARDS INSTITUTION
CERTIFICATE OF CONFORMITY TO TURKISH STANDARDS

TURK STANDARDLARI ENSTITUSU
‘TURK STANDARDLARINA UYGUNLUK BELGESI
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AKIM VE GERiLiM TRANSFORMATORLERI

Olcii Transformatorleri:

Primer sebeke buytkliklerini (akim/gerilim), 6l¢i/kayit aletleri, saya¢
réle vb. cihazlarin 6lci sinirlari dahiline distiren ve bu cihazlarin
sebekeden yalitilmasini saglayan transformatorlerdir.

Primer Sargi:
Donustirilecek akim veya gerilimin uygunlandigi sargidir.

Sekonder Sargi:
Olcii transformatériinin; 6lci aletleri, sayag, role vb. cihazlari bes-
leyen sargidir.

Sinif:
Bir 6l¢u transformatdrinde hatalarin, belirli kullanim kosullari
altinda, kabul edilebilir sinirlarini veren bir deyimdir.

En Yiiksek Sebeke Gerilimi:

Normal isletme kosullari altinda sebekenin faz iletkenleri arasinda
herhangi bir an ve sebekenin herhangi bir noktasinda (arizalar ve
buytk ytklerin devreye alinmasi/cikarilmasi hallerindeki gegici
rejimlerin disinda) olusabilecek en biytik gerilimin kV olarak etken
degeridir.

Anma Yalitim Giicii:
Bagil yalitim giictini harfler ile ifade etmek icin standart anma ger-
iliminin nimerik degeridir.

Anma Yalitim Seviyesi:

Olcii transformatariiniin dielektrik zorlamalara karsi dayanma
yetenegine karsi dayanma yetenegini belirten ve sebeke frekansli
dayanim gerilimi degerinin ayri ayri verilmesi ile ifade edilir.

Anma Doniistiirme Orani:

Primer anma buytklikleri ile sekonder anma buyuklikleri arasindaki
orandir. Akim transformatorleriicin: 11N /12N Gerilim transformator-
lerii¢in: UTN / U2N Ornegin: 100 /5 A, 31500/ 100 V

Anma Yiikii:
Bir 6lcu transformatériiniin anma yuki;dogruluk icin aranan ozel-
liklerin belirlenmesinde glc faktord cos degeridir.

Anma Cikis Giicii:

Olci transformatérlerinde sekonder devreye,nominal sekonder

yik bagli iken; nominal akim (veya gerilim)degeri ile belirli bir giic
katsayisi altinda icra edilen giiciin VA olarak verilen degeridir. Anma
¢ikis glicl transformatoriin etiketinde VA olarak belirtilir.

Nominal Frekans:
Transformatdriin baglandigi ve dizayninda esas alinan sebekenin
frekansidir.

Kontriiksiyon Tipleri:
Olci transformatsrleri calisma sartlari ve kullanildiklar tesisatin
ozelliklerine gore cesitli tiplerde imal edilir.

Akim Transformatorleri:

Mesnet tip akim transformatori,DIN 42600'e gore blok dizayni tek
iletkenli tip (primer barali akim transformatoril; gegit tipi akim trans-
formatord, tek iletkenli tip; harici gecit ve bara tipi akim transfor-
matori; harici mesnet tipi akim transformatord vb.

An instrument transformer is a piece of electrical equipment which
converts primary electrical values current or voltage - into compara-
ble secondary values which are suitable for the devices to which it is
connected, e.g. measuring instruments, meters protection relays, etc.

The primary winding is the one to which the current or voltage to be
measured is fed.

The secondary winding is the one to which the measuring instuments,
meters, protection relays, etc.ar conected.

A designation assigned to a current and voltage transformers errors
of which remain within the specified limits under prescribed condi-
tions of use.

This is the r.m.s. value in kV of the maximum supply system phase
to phase voltage - under normal operating conditions and occurring
at any time or place for which the insulation is designed. Voltage
transients due to disturbances or the sudden tripping of large loads
are not taken into account.

Relative standard for insulation rated voltage of the power to express
the numerical value of letters.

Transformer to measure the ability to withstand dielectric stresses
that the ability to withstand and power frequency withstand voltage is
expressed by the value given separately.

Primary and secondary nominal size is the ratio between nominal sizes.
For current transformers : 11N /12N

Voltage transformers :UIN/U2N

For example - 100/5 A, 31500/100 V

Transformer rated load is a measure for the accuracy in determining
the power factor of the features required to be searched for with the
underlying value of the load

Measuring transformers secondary circuit, is connected to the nomi-
nal secondary load, the nominal current (or voltage) with the value of
the power exercised under a specific power factor of the transformer
nameplate VA

This is the frequency for which the current and voltage transformers
is designed it is given in "Hz" on the raring plate.

Instrument transformers are produced in varius types of construction
to in various types of construction to suit the numerous different to
which they are subjected.

* Indoor, insulator - type current transformers, post and block design

to DIN 42600.
* Indoor, insulator - type current transformers,single conductor

type (e.g. bar primary)
* Indoor, bushing - type current transformers, wound primary,flat connection
* Indoor, bushing - type current transformers, single - conductor type
Outdoor, insulator - type current transformers



Genel Bilgiler / General Information

AKIM VE GERiLiM TRANSFORMATORLERI

Gerilim Transformatorleri:

Dahili tek veya cift kutuplu gerilim transformatorleri, DIN normlarina
gore dahili tek veya cift kutuplu kiiclik dizayn gerilim transformatorl-
eri, harici tek veya cift kutuplu gerilim transformatorleri, yagli harici
tip gerilim transformatorleri vb.

Yiikseklik:

Verilen degerler deniz seviyesinden 1000 m. (3300 feet] ylikseklige
kadar gecerlidir. Yiksekligin 1000 m'yi astigi tesislerde izolasyon
kapasitesindeki azalma g6z 6niine alinmalidir.

Bagil Nem:

Dahili transformatorlerde % 80'e kadar, harici transformatorlerde
ise %100e kadar olabilir. Dahili tip transformatorler yiksek nemli
ortamlarda kullanilacaksa bu konu dikkate alinmalidir.

Cevre Sicakligi:

En ylksek sicaklik . 40°C
24 saat siire icinde en yiiksek ortam sicakligi :  35°C
Dahili transformatorlerde en distk sicaklik : -5°C

Harici transformatorlerde en diisiik sicaklik : - 25°C

Standartlar:
Salt tesisleriicin ol¢l transformatorleri EN yayinlari 60044-1 ve
60044-2 de istenen sartlari g6z ontine alir.

Tiirkiye
TS 620 EN 60044-1 Akim transformatarleri
TS 718 EN 60044-2 Gerilim Transformatorleri

Almanya

Olci transformatdrleri standartlari VDE 0414 bolim 1'12.70
Enduktif akim trf. icin 6zel standartlar bélim 3/12.70
Endiktif gerilim trf. icin 6zel standartlar.

Belcika :NBN 134

ingiltere :BS 3938 ve 3941
Fransa :C42-501ve C42-502
italya :CEI13-1

isveg : SEN 270811
Amerikan : ANSI C 57.13

* Indoor, single or twin pole voltage transformers, DIN design.

* Indoor, single or twin pole voltage transformers, small design.

* Outdoor, single or twin pole voltage transformers.

* Indoor, twin pole voltage transformers. (power type up to 6 kVA)

Up to 1000 m (3300 ft] above sea level. For insallation altitudes in ex-
cess of 1000 m above sea level the fall of in insulating capacity must
be taken into account.

Indoor transformersupto % 80

Outdoor transformers up to % 100

If indoor transformers are used under conditions of high humidity
and occasional condensation, e.g. the tropicalized version shoul be
selected (FW 24 to DIN 50016)

Max. temperature . 40°C
Max. 24 hour average temperature: 35°C
Min. indoor transformer : -5°C
Min. outdoor transformer :-25°C

Instrument transformers for switchgear installations comply with the
requirements of EN 60044-1 or EN 60044-2 “rules for current trans-
formers” and voltage transformers systems over 1 kV.

The following is a list of standards and rules applicable in Turkey and
various foreign countries.

Turkey
TS 620 EN 60044-1 rules for current transformers
TS 718 EN 60044-2 rules for voltage transformers

Germany

Rules for instrument transformers

VDE 0414 Section 1/12.70 General rules for inductive current
transformers. Section 3/ 12.70 Special rules for induvtive voltage
transformers

International : EN 60044-1
Current transformers

EN 60044-2

Voltage transformers
Belgium : NBN 134
England : BS 3938 and 3941
France : C42-501 and C42-502
Italy : CEI13-1
Sweden : SEN 270811

USA : ANSIC 57.13
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Yalitim Kapasitesi:
Transformatorlerin yalitim kapasitesi asagidaki testlerle kontrol
edilir.

Darbe Gerilim Testi (Tip Testi):

Yalniz disa acik tesisler icin uygulanir.

Sebeke Frekansli Gerilim Testleri:

Sebekede meydana gelebilecek en yiiksek gerilim ve transformatériin
yalitim seviyesine bagli olarak, asagida verilen cizelgede belirtilen
sartlara gore yapilir, harici tiplerde ise buna ek olarak yagmurdan
etkilenen gerilim testi rutin olarak uygulanir.

En yiiksek Bir dakika siireli Darbe test
sebeke sebeke frekansli gerilimi

gerilimi dayanim gerilimi (1,2/50 s)

0.72 3 -
3.6 10 40
7.2 20 60
12 28 75
17.5 38 95
24 50 125
36 70 170

Kismi Desarj Testi:

Olcii transformatérlerinde yalitim seviyesini kontrol etmek icin,
onceki testlere ek olarak kismi desarj testinin de yapilmasi gereklidir.
Kismi desarj, bir izolasyan sistemine gerilim uygulandiginda, belirli
bir gerilim tzerine ¢ikildigi zaman malzeme yapisinda bulunabi-
lecek bozukluklar sonucu meydana gelebilir. Bunun nedeni, alan
dagiliminin homojenliginin bozulmasi ve malzemenin bazi bolge-
lerinde ulasilan yliksek alan yogunluklari sivi ve kati izolasyonlarda
gorilebilecek hava kabarciklari/bosluklarda delinme gerilim degerine
ulasilmasidir. Ayni sekilde metal parcalarinin sivri uclari veya

keskin koseleri de dis kismi desarjlara kaynak olusturabilir (korona).
Kismi desarijlar ilk anda delinmelere neden olmamakla birlikte
zamanla kimyasal ve termik etkiler asiri isinmaya neden olarak kanal
desarjlarina donustirler, izolasyon yapisi bozulur. Korona desarjlari
ise gerilim genligine bagli olarak kisa sureli palslari olustururlar.
Sonucta bir enerji kaybr meydana geldigi gibi, bu palslarin neden
oldugu elektromagnetik dalgalar radyo/haberlesme cihazlarinda
parazitik etkilere yol acarlar. Bu nedenle kismi desarjlarin belirli bir
degeri gecmemesi istenir.

En ylksek sebeke geriliminin Um = 3.6 kV'dan biyik oldugu kuru
izolasyonlu endiktif trafolar rutin testi olarak

kismi desarj testine tabi tutulurlar.

Kismi desarj testinde asagida bildirilen degerler asmamalidir.

KB deney gerilimi Kabul edilebil!rlKB
Pc yalitim tipi

Sistem topraklama

tipleri seviyesi (etken) ol
KV i icine Kati
daldirilmis

Né&trii toprakli (toprak Um 10 50
ariza faktérii < 1.5) 1.2Um V3 5 20
Notri yalitilmis veya 1.2Um

10 50

dogrudan topraklanmamis | 1.2Um V3
sistem (toprak ariza 5 20
faktorti < 1.5)

CURRENT AND VOLTAGE TRANSFORMERS

Rated Insulation Level:

The combination of voltage values which characterize the insulation
of a transformer with regard to its capability to withstand dielectric
stresses.

Impulse Voltage Test (Type Test):
This test is used to exposed installation. The test voltage shall be ap-
plied between the terimals at the primary winding and earth.

Power Frequency Withstand Voltage Test:

The prescribed r.m.s. value of sinusodial power - frequency voltage
that the equipment shall withstand during tests made, under specifed
conditions and for a specified time usually not exceeding 1 min.

Rated power
Highest frgeuncy Impulse test
system withstand voltage
(1,2/505)

voltage voltage(rms)
(one-minute)

0.72 3 -

3.6 10 40
7.2 20 60
12 28 75
17.5 38 95
24 50 125
36 70 170

Partial Discharge Test:

In order check the insulation of current transformers and voltage
transformers it is neccessary to perform a partial discharge test in
addition to the previous tests mentioned. Partial discharge means
any weak, shortduration, electrical discharge occurring at or in a test
object when subjected to the applied voltage. The discharges occur
as soon as the partial discharge inception voltage of the insulant is
exceeded at any point. Relatively high field intensities are produced at
sharp edges and tips of metal parts and also at voids and gas inclu-
sions in solid or liguid insulants. The partial discharges behave like
HF transmitters and generate a mixture of widely differing frequen-
cies. Thermal energy and chemical energy are also produced and this
can lead to deterioration of the insulation properties.

The partial discharge test on inductive transformers with solid insula-
tion for voltages in excess of Um = 3,6 kV is performed as a routine
test.

PD test Permissible PD level

voltage pC
(r.m.s.) Type of insulation

KV immersed olid
in liquid

Type of
instrument
transformer

Type of earthing
of the system

Earth neutral Current trans- Um 10 50
system (earth former and
fault factor <1.5) phase-to-earth 1.2UmV3 5 20
voltage
transformer
phase - to - 1.2Um 5 20
phase voltage
transformer
Isolated or non- Current trans- 1.2Um 10 50
effectively earth former and

neutral system phase-to-earth 1.2UmvV3 5 20
(earth fault factor | voltage
<1.5) transformer
phase - to - 1.2Um 5 20
phase voltage
transformer
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Kisa Devre Giicii:

Akim transformatorleri sargilari kisa sireli termik anma akiminin
termik etkilerine dayanabilecek sekilde yapilir.A ¢ma zamani 6nden
farkli ise, siirekli kisa devre akimi asagidaki gibidir.

[thz2t <1th? 1s

Kisa devre giciinin diger 6lcisi dinamik anma akimidir. VDE 414'de
ongorilen diizene gore test edilir."a"mesafesi kutup merkezleri

arasindaki "p”nin ¢ katina esit olmali ve "b" ve "c" nin mesafeleri "p”

den kiicik olmalidir.

a b
7777 ITTTTTTTITIITTTTTT7]
a=3p
b,c>p
]
A k
1]
p
]
= ]

Sekil 1/ 1 Dinamik kisa devre giicii icin test diizeni

The windings of the current transformers are designed so that they
can withstand the termal effects of the rated short - time thermal
currnts in accordance with EN 60044-1 "Rules for current transform-
ers "without sustaining damage. When the breaking time ( t] is other
than 1s the contiounus short - circuit current IK is as follows.

ZK.t<I2th.ls

(to EN 60044-1 for t < 5s)

Another measure of the short - circuit rating is the rated dynamic
current. It can be tested by means of the arrangement proposed in
VDE 0414 ( see Fig. 1/1) The distance "a" should be equal to there
times the distance between pole centres "p” and the distance "b" and
“c" shoul be as small as possible, but not less than "p”.

a b
T77TTTTITTTTIT T ITTT 77777
a=3p
b,c>p
1
A k
1]
p
1
= 1

Fig.1/1 Test arrangement for dynamic short-circuit
rating
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AKIM TRANSFORMATORLERI

Akim Transformatorleri:

Primer sargilari Uizerinden sisteme girerek sekonderlerine
baglanacak 6lc¢l, kayit, koruma / kontrol elemanlarinin ilgili
fonksiyonlarini yerine getirebilmeleriicin gerekli sistemden gecen
akimi givenilir sinirlar icinde saglayan kicuk glcli transformator-
lerdir.

Bu transformstorler, sekonder devrelerine bagli olan cihazlari
sebekeden izole ederler ve magnetik devrelerinin 6zelliklerinden
dolayi sistemde olusabilecek asiri akimlarin zararli olabilecek etkiler-
ini de ortadan kaldirirlar.

Akim transformatorleri, magnetik olarak tamami ile izole edilmis ayni
veya farkli karekteristikli niiveler ile birden fazla sekonder sargiya
sahip olabilirler. Boylece bir transformator, farkli asiri akim faktorl-
erine sahip nlvelerle koruma ve 6lcu devrelerini veya farkli dogruluk
sinirlarina sahip niive ile iki ayri 6lci devresini besleyebilir.

Olcii Akim Transformatoérleri:
Bu transformatérler, ol¢i aletleri ve benzeri cihazlara sitem akimini,
belirli bir oranda donustiirerek uygulayan elemanlardir.

Koruma Akim Transformatorleri:
Bu sinifa dahil olan transformatdorler 6zellikle koruma sistemlerinde
kullanilmak Gzere imal edilir.

Anma Akimi (In):

Etikette verilen primer ve sekonder akimlarinin anma degeridir.

Siirekli Termik Anma Akimi:

Sekonder devre yiikl anma ylkiine esit iken primerden transfor-

matorde sicaklik artisinin belirli sinirlari asmadan, sirekli olarak
gecebilecek akimdir. Bu deger 1.2 In veya akim alani genisletilmis
transformatorlerinde 1.5 veya 2xIn alinir.

Anma Asiri Akim Faktorii:
Primer dogruluk anma akim siniri bulmak i¢in, primer anma akimi ile
carpilan degerdir.

Kisa Siire Termik Anma Akimi (Ith):

Akim transformatdriiniin sekonderi kisa devre iken, herhangi bir
hasara ugramadan 1 sn. siire ile dayanabilecegi primer akiminin
etken degeridir. [ kA veya ... xIn )

Dinamik Anma Akimi (ldyn):

Akim transformatoriiniin sekonderi kisa devre iken olusan elektro-
magnetik kuvvetler nedeni ile herhangi elektriksel ve mekanik hasara
ugramadan dayanabilecegi primer akiminin tepe degeridir. ( kA )

Dogruluk Karekteristik Sinirlari:

Akim transformatorlerinin akim hatasi ( Fi ) primer amper - sarim-
larin tamamen sekonder amper - sarimlara donustirilememesi
nedeni ile ortaya cikar. Akim hatasi % olarak asagidaki sekilde
hesaplanir.

Fic 15 Kn-1p 400
lp

burada;

Fi :%’'de akim hatasi

Ip : Primer akimi

Is :Sekonder akimi

Kn : Nominal akim orani

Current transformers are low - power transformers whose primary
windings are in the main circuit and whose secondary windings are
practically short - circuited through the connected instruments, me-
ters, relays or controllers. They isolate the instrument and protection
circuit from the primary side and protect the devices against overload
according to the transformers.

Current transformers can have several secondary windings with
cores of identical or different characteristics completely isolated,
magnetically, from each other. Therefore for example, they can be
fitted with two instrument cores of different accuracy classes or with
instrument and protection cores having different overcurrent factors.

A current transformer intended to supply indicating instruments,
integrating meters and similar apparatus.

A current transformer itended to supply protective relays.

The value of the primary and secondary current on which the per-
formance of the transformer is based

The value of the current which can be permitted to flow continuously
in the primary winding, the secondary winding being connected to
the rated burden, without the temperature rise exceeding the values
specified.

(Instrument Security Factor)
The ratio of rated instrument limit primary current to the rated pri-
mary current.

The r.m.s. value of the primary current which a transformer will with-
stand for one second without suffering harmful effects, the secondary
winding being short - circuited.

The peak value of the primary current which a transformer will
withstand without being damaged electrically or mechanically by the
resulting electromagnetic forces, the secondary winding being short
- circuited.

The error which a transformer introduces into the measurement of a
current and which arises from the fact that the actual transformation
ratio is not equal to be rated transformation ratio.

The current rerror expressed in percent is given by the formula:

_ Kn.Is-1p
Ip

€l x 100 %

where;

€1 :percentage current error

Kn :is the rated transformation ratio

Ip :isthe actual primary current

Is :the actual secondary current

when Ip is flowing under the conditions of measurement.
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Faz kaymasi, akim vektorlerinin yond, ideal kayiplari sifir olan bir
transformatordeki faz farki sifir olacak bicimde secilmek kaydi ile,
herhangi bir akim transformatériinde primer ve sekonder akimlari
vektorleri arasindaki faz farkidir. Faz kaymasi genellikle dakika veya
santiradyan olarak belirtilir. (1 rad: 34.4 dakika)

Sekonder akim vektoriniin fazi, primer akim vektoriniin fazindan
once ise faz kaymasi pozitiftir.

Akim transformatdériiniin bilesik yanilgisi, primer ve sekonder
akimlarinin pozitif yonleri uclarin isaretlenmesindeki kabullere uygun
olmak kayd1 ile slirekli calismada primer akiminin ani degeri ile se-
konder akiminin ani degerinin anma donistiirme orani ile carpimimin
arasindaki farkin etken degeridir. Bilesik yanilgi genel olarak primer
akiminin etken degerinin ylizdesi olarak asagidaki formiille verilir.

Tc

(Kn.i1-1s)? dt1
11

Fg=100 0

T :Peryot(s)

Kn : Nominal akim orani

11 : Primer akimin etken degeri (A) rms
i1 : Primer akiminin ani degeri (A)

Is :Sekonder akiminin ani degeri [ A)
Fg :Bilesik hata

Dogruluk Sinifi Indeksi :

Olci akim transformatérlerinin sinif indeksi denilen ve bir sayl ile
ifade edilen dogruluk sinifi, primer anma akimi ve anma yikiinden
yuzde olarak, akim hatasinin her sinif icin izin verilebilen st sinirini
belirler. Koruma akim transformatériiniin dogruluk sinifi (sinif

indisi) dogruluk sinifina karsilik olan sinir anma akimindan ve anma
yukundeki bilesik hatanin ust degerini ifade eder, P harfi ile gosterilir.

Anma glict Asiri akim

Olgii niiveleri

0.2 5 10 15 30 Fs5-Fs 10
0.2s 5 10 15 30 Fs5-Fs 10
0.5 5 10 15 30 Fs5
1 5 10 15 30 Fs5
Koruma niiveleri
5P 5 10 15 30 10,20
10P 5 10 15 30 10,20
5Pgen 5 10 15 30 10,20
10Pgen 5 10 15 30 10,20

CURRENT TRANSFORMERS

Composite Error:

Under steady - state conditions, the r.m.s. value of the difference
between the instantaneous values of the primary and secondary cur-
rent multiplied by the rated transformation ratio, the positive signs of
the primary snd secondary current corresponding to the convention
for terminal markings. The composite error is generally expressed as
a percentage of the r.m.s. values of the primary current according to
the formula

100 1
€c= — \/_ | (Kn.is-ip)dt

where ;

Kn :rated transformation ratio

Ip :r.m.s.value of the primary current

ip :Instantaneous value of the primary current

Is :Instantaneous value of the secondary current
T  :Duration of one cycle

Accuracy Class Index:

Measuring current transformers of accuracy class class which is
represented by a number called the index, primary rated current and
rated burden as a percentage, the current upper limit of allowable
error for each class. Protection current transformer accuracy class
(class index] corresponds to accuracy class rated the border and
commemoration of the error in the load current of the upper value
refers to the compound with the letter P is displayed.

Class Rated power D
factor

Metering and instrument cores

0.2 5 10 15 30 Fs5-Fs 10
0.2s 5 10 15 30 Fs5-Fs 10
0.5 5 10 15 30 Fsb
1 5 10 15 30 Fs5
Protection cores
5P 5 10 15 30 10,20
10P 5 10 15 30 10,20
5P* 5 10 15 30 10,20
10P* 5 10 15 30 10,20

*Limits of current enlarged
% 120, % 150 ,% 200
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Dogruluk Sinirlari:

Herhangi bir dogruluk sinifindan verilen bir akim transformatoriniin,
dogruluk sinirlari, dogruluk sinf tablosunda verilen degerlere gére
tetkik edilir.

Olgii akim transformatorlerinin dogruluk sinilari [ TS EN 60044-1)

Faz kaymasi

15 20100120 1 5 20 100120 1 5 20 100 120

Dogruluk + Akim hatasi

Sinifi %

0.1 - 040201017 - 15 8 5 5 - 0450240.150.15
0.2 - 0750350202 - 30 15 10 10 - 0.9 04503 0.3

0.2s 0.750.35 0.2 0.2 0.2 30 15 10 10 10 0.9 0.450.3 0.3 03

0.5 - 150750505 - 90 45 30 30 - 2713509 0.9
055 1.5/0.75 05 05 05 90 45 30 30 30 2.7 1.350.9 0.9 0.9
1.0 - 30 15 1010 - 180 90 60 60 - 54 27 18 1.8

Dogruluk + Akim Hatasi

sinifi + %

Koruma akim transformatorlerinin dogruluk sinirlari

Anma dogruluk

Faz kaymasi |
Dogruluk Akim hatasi . sm|f|nd§al:smp02|t
sinifi + %
+60 +1,8
10P +3 - - 10

Akim ve faz hatasinin sinir degerleri, anma frekansinda ve asagidaki
ylklerde tetkik edilmelidir. Dogruluk sinifi 0.1 - 0.2 - 0.2s - 0.5 - 5P
olan akim transformatorlerinin, anma frekansinda, akim hatasi ve
faz kaymasi sekonder yiik anma yiikiinin 1/ 1ve 1/ 4G arasinda
degistiginde, tablodaki degerler asilmamalidir.

Dogruluk sinifi 3.5 ve 10P olan akim transformatorlerinin anma
frekansinda akim hatasi ve faz kaymasi; sekonder ylik anma yiikiiniin
1/1ve 1/2'siarasinda iken tabloda verilen degerleri asmamalidir.
Akim transformatorlerinin deneylerinde kullanilan sekonder yikiin
degeri 5 VA'e esit veya biiyiik oldugunda, gii¢ katsayi cos = 0.8 endiik-
tif; 5 VA'den kiicik oldugunda ise 1'e esit olmalidir. Deney hicbir
zaman 1 VA'den kiicik olamaz.

CURRENT RANSFORMERS

Accuracy Limits:

For classes 0.1 - 0.2 - 0.2s - 0.5 and 1.the current error and phase
displacement at rated frequency shall not exceed the values given
Table IV when the secondary burden is any value from 1/ 1 of the
rated burden.

error at percentage of rated current shown below
rated

1.5 20100120 1 5 20 100120 1 5 20 100 120

0.1 - 04020101 -1 8 5 5 - 0450240.150.15
0.2 - 07503502 02 - 30 15 10 10 - 0.9 04503 03
0.25 10.75035 0.2 0.2 0.2 30 15 10 10

—

0 0904503 03 03
0.5 - 1507505 05 - 90 45 30 30 - 2713509 0.9
055 1507505 05 05 90 45 30 30 30 2.7 1.350.9 0.9 0.9
1.0 - 30151010 - 180 90 60 60 - 54 2718 18

For class 3 and class 5 current error at rated frequency shall not
exceed the values given in Table V when the secondary burden is any
value from 1/2to 1/ 1 of the burden limits of phase dispacement are
not specified for class 3 and class 5.

+ Percentage current ( ratio ) error at
percentage of rated current shown below

Accuracy
class

+ %

For class 5P and 10P, at rated frequency and with rated burden con-
nected, the current error, phase displacement and composite error
shall not exceed the values givenin .

Current error at | phase displacement at Composite error at

rated primary rated accuracy

Accuracy rated primary current 5SS
currnet limit current
class
i 0/0
+60 +1,8 5
10P +3 - - 10

The secondary burden used for test purposes shall have a power
factor of 0.8 lagging except that when the burden is less than 5 VA, a
power factor of 10 shall be used. In no case shall the test burden be
less than 1 VA.
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Asiri Akim Altinda Dogruluk Karakteristikleri:

Olgme ile koruma niveleri, asiri akim sartlari altinda farkli karakter-
istikler gosterirler.

Ol niivelerinde bilesik hata asiri akim faktorii Fs5'de - % 15'den
kiicik Fs10'da - % 15'den buyuktir. Koruma akim transformatorleri
kullanildiginda, asiri akimda oran hatasi daha diisiik degerlerde kalir.
Olcii akim transformatorlerinde anma yiikiinde, dogruluk sinir primer
akiminda bilesik hata 5P sinifinda %5 ve 10P sinifinda ise %10'dur.(
Asiri akim faktori ile ¢arpilan anma akiminda Ornegin;SPm 10x In'de
bilesik hata %5'dir).

Anma asiri akim faktord, asiri akimda transformatoriin davranisini
belirleyecektir. Yaklasik olarak 5P10/ 30 VA bir transformator,15

VA ile yuklenecek olursa, asiri akim faktori,20 olacaktir. Olct akim
transformatorlerinde, sekondere baglanacak olan cihazlari koruy-
abilmek icin, asiri akim faktord, olabildigince kiicik alinmalidir.

Olgme alani:

Standart alanlari, akim transformatorleri 1.2 x In'de sirekli
calistirabilir.0.1 - 1.2 x In deki alanda dogruluk sinifindaki dogruluk
sinirlari tetkik edilir. Akim transformataérleri % 200 genisletilmis
alanda 2xIn de sirekli calistirilabilir ve hata sinifindaki dogruluk
sinirlari 0.05 - 2 x In de tetkik edilir. Bu ayni zamanda % 150 alani
genisletilenleri de kapsar. Cift alanli akim transformatdérleri sekonder
anma akimi 5 veya 1 A de cift primersiz 2 anma cevirme orani igin
yapilabilir.(Ornegin: 50 /5 Ave 10/ 1 A)

Ayni anma yiikiinde standart alanda genisletilmis olan sinif 0.5 de 1 A
sahasinda gecerlidir. Boylece 5 A'e indirgenmis olan 0.01'den 1.2'ne
kadar 6l¢me alani verir.

Not:

150 % ve 200 % akim transformatérleri (genisletilmis alan) bu tra-

folarda primer ve sekonder taraflar 1.5 ve 2 kat anma akimina gore
dizayn edilir. Sonug olarak olc¢l ve primer baglantilar duruma gore
degisir.

Dogruluk Sinifi Segimi

Kullanma Dogruluk sinifi

Hassas ve laboratuvar
6lcmelerinde, sayaclarda | 0.2 -0.2s

Sayaclarda ve cesitli

dlcmelerde 0.5
Gostergeli (analog ve

digital) aletlerde 1

Tesis koruma 5P, 10P
Hat koruma 10P

Degisebilir Baglantili :

Gegis iletken tipi akim transformatoriiniin ¢evirme orani yalnizca
sekonder sargi kademeli ise degistirilebilir veya bolimler halinde
ise, her bolim aralarinda seri paralel baglanabilir. Her iki halde de
transformatorin cikis glict ayni dogruluk sinifi icin yaklasik olarak
cevirme oraninin karesi ile degisir. (Ornegin : 1000/5A, 30VA, Klass:
1 - 500/5A,7.5VA KL.:1)

Sargili tip ol¢l transformatorlerinin primer ve sekonder sargilarinin
her biri ayri ayri olabilir. Bu sargilarla primer ve sekonder tarafta
baglantilar degistirilebilir. Degisebilir baglantinin primer tarafta
olmasi transformatorin cikis gliciini etkilemez. Sargili trans-
formatdérler icin degisebilir baglama orani 1 : 2'dir. (iki ayni sargi
bolimd)

Measuring and protection transformer cores exhibit different charac-
teristics at over current. Composite error on measuring cores must
be greater than % 10 for over current factor Fs5 or Fs10 at 5 times or
10 times rated current respectively. For measuring transformers to
protect the connected instruments against over load the over current
factor must be small as much as possible. For the protection current
transformers at the rated burden error limits of primary current,
composite error must be less than or equal to % 5 for 5P and % 10
for 10P of over current. The rated over current factor illustrates the
characteristics of the transformer under over current. For example;
a 5P 10 transformer for 30 VA loading has a rated over current factor
of approximately 20 when it is loaded with only 15 VA. In the case of
metering and instrument cores for used with meters and instruments
the lowest possible rated over current factor (Fs5 or Fs 10) is desir-
able in order to protect the connected devices.

Standard - range current transformers can be operated continuously
1.2 x In while maintaining the accuracy limits for their class in the
range from 0.05 to 1.2 x In. Current transformers of % 200 extended
range can be operated continuously at 2 x In while maintaining the
accuracy limits of their class in the range from 0.05 to 2 x In. This
applies similarly to ext. % 150.Dual - range current transformers are
designed for 2 rated transformation rations without reconnection
with rated secondary currents of 5 Aand 1 A (e.g. 300/ 5A and 20 /
1A) With the same rated burden (impedance in ohms]they satisfy the
standard range class 0.5 in the 5A range and the extended - range
class 0.5 ext. in the 1A range. Thus, referred to the 5A range this gives
a measuring range from 0.01 to 1.2 x In

Note: ext. % 150 and % 200 transformers (extended range): In this
case the primary and secondary sides are designed for 1.5 and 2
times the rated current. Consequently, size and primary connections
vary under certain circumstances.

Accuracy Class Selection

Application Accuracy Class

Precision measurement
Biling 0.2-0.2s

Operational measure-
ment metering 0.5

Operational measure-

ment display 1
Equipment protection 5P, 10P
Line protection 10P

The transformation ratio of the single - conductor type current trans-
former can only be changed if the secondary winding has tappings

or if itis divided so that the individual sections can be connected in
series or parallel.In both cases the output of the transformer changes
approximately as the squra of the transformation ratio for the same
class (e.g. 300 /5 ACL: 1 - 30 VA;150 / CL:1 - 7.5 VA) Wound instrument
transformers can have both primary and secondary windings subdi-
vided into several sections,i.e.they primary or secondary sides.
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Baglantilar:
Baglanti dizayni

Primer baglantilar P1, P2
Tek sargili
Cift sargili P1, P2ve C1,C2

(seri ve paralel)

Mubhtelif ayri sargi 1P1, 1P2ve C1, C2

kademeleri ile

Sekonder baglantilar S1,S2

Tek niveli
Cift ntveli 151, 1S2 ve 251, 252

Kademelerile S1,1S2, 52

Akim transformataérlerinin primer sargi baglantilari P1 ve P2 harfler
ile ve sekonder sargi baglantilari S1 ve S2 harfleri ile tanimlanir.

P1 P2
S $2
50
Ag—

Akim transformatorleri bir niiveden daha fazla olmasi halinde, birinci
niivenin sekonder sargi baglantilari 151 ve 152 ikinci niivenin 251 ve
2S2 olarak belirtilir.

Tanitma indisi 1, en biyiik dogruluktaki niiveye, niivelerin esit
dogrulukta olmalari halinde, daha kiiciik anma gliciindeki niiveye
veya cikis glcleri esit oldugunda, daha kiiclik asirt anma akimindaki
niveye verilir.

151 152 251 2S2

50
5-5

Transformatarler iki ayni sargi bélimdnin farkli baglanmasiyla
elde edilebilen iki anma akimina sahip oldugunda, ayni sargilarin
baglantilari harflerle tanititir. P1,P2 C1,C2

Anma akimi 2x ( seri baglanti anma akimi ] sekilde verilir.

P1 P2

I c1 C2 I

S1 S2
A_2x50

Primary terminals P1, P2
One winding

Two windings P1,P2and C1, C2

(series or parallel)

Several separate 1P1, 1P2 and C1, C2

windings with tappings

Secondary terminals S1,S52
one core
Two cores 151, 1S2 and 251, 252

Several cores with S1,1S2, 52

tappings

The primary winding terminals of the current transformer are identi-
fied with the letters P1 and P2 and the secondary winding terminals
with the letters ST and S2

P1 P2
S $
50
Ag—

In the case of current transformers with more than one cores the
secondary winding terminals of the first core are identified with 151
and 152 those of the second with 251 and 252. The identifying figure 1
is given to the core with the greatest accuracy, in the case of equal ac-
curacy to the core with the smaller rated output, or when the outputs
are also equal, to the core with smaller rated over current factor.

151 152 251 2S2

50
5-5

When transformers have have two rated currents which can be
obtained by the different connection of two identical winding section,
the terminals of identical windings are identified with the subscripts
P1,P2,C1,C2.

The rated current is given in the from 2 x rated current of the series
connection.

P1 P2
I c1 C2 I
S1 S2
2x50
A 5
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Ayri uclari bagli, kademelenmis primer sargilarin anma akimlari en With tapped primary windings the rated currents related to the indi-
kiicik degerden baslayarak uc¢ cikarmak suretiyle birbirinden ayrilir. vidual tappings are separated from each other by a semicolon starting
with the smallest value.

6P2 100A
5P2 50A
4P2 30A
3P2 20A
2P2 10A
1P2 5A
6P2 100A
5P2 50A
4P2 30A
3P2 20A

2P2 10A
1P2 5A

P1 P1

I
I

S1 S2 ST S2
5:10....100 5:10....100
A A
5 5

Cesitli primer anma akimlari sekonder sarginin degisebilir If various rated primary currents are obtained through tapping or
baglanmasiyla veya kademelerle elde edilirse, degerler birbirinden reconnection of the secondary winding, the values are separated from
disariya ¢ikan uclar vasitasiyla en biyiik degerden baslayarak each other by a dash, starting with the highest value.
ayrilabilir.

P1 P2 P1 P2

|
1

S1 S1

o~ U1 A LN — o~ U1 B~ WN —

OO nNn0m CRGRGRGRGEY)

NN N NN NN NN

W A~ g o~ = W A~ oo~ =

OO0 009 o= e N aw B e N I )

OO0 o009 [ e Mo M e Nan )

OO0 o009 OO0 o009

>>>>>2 >>>>>2

> >
A 10000 - 8000 - 3000 A 10000 - 8000 - 3000
5 5

Galisma ve Topraklama :
Akim transformatorleri devrede iken hic bir zaman sekonder sargi The secondary circuits of current transformers must never be left
acik birakitlmamalidir. Acik birakildiginda tehlikeli olabilecek asiri open when they are in operation because it is possible for danger-
gerilimler ortaya ¢ikarak sargilarin yanmasina neden olabilir. (6zel- ously high voltages to occur, especialy when heavy current and high -
likle yiiksek akimlara ve yiiksek cikis gliclerinde). Transformatorlerin output cores are involved. all non - live metal parts of a transformers
gerilim altinda olmayan metal plakalari topraklama isareti yanindaki hava earthing sign. One terminal of the secondary winding shoul also
baglanti civatasi ile topraklanir. Sekonder sarginin bir ucu glvenlik be earthed [normally S1 or 151,251 etc. with current transformers.)

icin topraklanmalidir. (normal olarak S1veya 151, 251 akim transfor-
matorlerinde)

Akim transformatorlerinin primer sargi baglantilari P1 ve P2 harfleri
ile ve sekonder sargi baglantilari S1 ve S2 harfleri ile tanimlanir.
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CTM 10/20/30

Indoor Current Transformer
Type: CTM
Narrow Type, Cast Resin

Dahili Akim Transformato
Tip: CTM
Dar Tip, Regine Dokiim

Teknik Bilgiler / Technical Data

PRIMER BAGLANTI

i
L ] L 14 25 PRIMARY CONNECTION
i . = 184
. : =
| = [ i1 "= —m
i i |
. < < 5
! ) @_91@ ol [T °]
| < CY4©
i g In< 1500 A
i M8 ! 184
i E% @ I &2 120
—— e E oy
e ‘ j [T 8P
c & In < 2x600 A
184
Tip/Type | A ] 8] clD|E]F]
CTM 10 220 140 325 125 270 148 Vida / Sikma Tork /
Legend Strating torque ol o —te 0
CTM 20 265 145 325 150 280 178 Primer terminal / Primary terminal.............. M12. s 60-70 Nm “l Yoo E
Toprak terminal / Ground terminal.........c..... M8
CTM30 360 | 165 | 380 | 225 | 300 | 255 Sekonder terminal / Secondary terminal 1500 % In = 4000A

Olciiler / Dimensions (mm)

isletme gerilimi (mak.) / Operating voltage (max.) 7.2kV-12 kV 17.5 kV-24 kV 36 kV
Anma izolasyon test gerilimi (1 dk) / Rated power-frequency withstand voltage (1 min.) 20 kV-28 kV 38 kV-50 kV 70 kV
Anma darbe test gerilimi (1,2/50us) / Rated impulse test voltage (1,2/50ps) full wave 60 kV-75 kV 95 kV-125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz,

Primer anma akimi/ Rated primary current 10-4000 A

Primer baglantilari / Primary reconnection 2x10 A - 2x600 A

Sekonder anma akimi / Secondary rated current 1A, 5A

Kisa siireli anma termik akimi Ith (1sn.) / Rated short-time thermal current Lth (1s)

Anma dinamik akimi Idyn / Rated dynamic current ldyn

max. 60 kA (max. 1000 x In)
2.5 x Ith, max. 120 kA

Kisa siireli yiikklenme (mekanik) / Short-time load (mechanical) 5000 N

izolasyon sinifi / Insulation Class E

Cevre isisi / Ambient temperature L T +40 °C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agirlik yaklasik) / Weight (approx) 18 kg 16-20 kg 22-52 kg

istege bagli olarak diger teknik 6zelliklerde de Uretilebilir / Other specifications can be produced on demand.
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Dahili Akim Transformatorii Indoor Current Transformer
Tip: CTB Type: CTB
Blok Tip, Recine Dokiim Block Type, Cast Resin

Teknik Bilgiler / Technical Data

PRIMER BAGLANTI

T PRIMARY CONNECTION
——) o
( / \ - 184
< 32
olu v Bl M| 120
<< \ 7 If' ™ | | f/ & I
—O o
E In <1500 A
ﬁ #/_MB - 184
B l i - S 120
) e %@N &l
Tip/Type | A [ B | c| D |E[F
CTB10 | 220 165 385 148 300 125 = petmn
184
CTB 20 260 175 385 178 300 150 . 50
~
CTB 30 360 165 380 255 300 225 T 1
IS T L
CTB 30 AB 390 172 380 217.5 300 250 Vida / Sikma Tork / PP A A 8
Legend Strating torque D= o
CTB30-1AB 390 172 380 217.5 300 250 Primer terminal / Primary terminal.............. M12....

Toprak terminal / Ground terminal 1500 < In < 4000A

CTB 30-2AB | 390 | 172 | 380 | 217.5 | 300 | 250

Sekonder terminal / Secondary terminal
Olciiler / Dimensions (mm)

TiP / TYPE

isletme gerilimi (mak.) / Operating voltage [max.) 7.2 kV-12 kV 17.5 kV-24 kV 36 kV
Anma izolasyon test gerilimi (1 dk) / Rated power-frequency withstand voltage (1 min.) 20 kV-28 kV 38 kV-50 kV 70 kV
Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60 kV-75 kV 95 kV-125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz,

Primer anma akimi/ Rated primary current 10-4000 A

Primer baglantilari / Primary reconnection 2x10 A - 2x600 A

Sekonder anma akimi / Secondary rated current 1A, 5A

Kisa siireli anma termik akimi Ith (1sn.) / Rated short-time thermal current Lth (1s) max. 60 kA (max. 1000 x In)

Anma dinamik akimi Idyn / Rated dynamic current ldyn 2.5 x Ith, max. 120 kA

Kisa siireli yiiklenme (mekanik) / Short-time load (mechanical) 5000 N

izolasyon sinifi / Insulation Class E

Cevre isisi / Ambient temperature L TR +40 °C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agirlik lyaklasik) / Weight (approx) 28-32 kg 36-52 kg 40-50 kg

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.
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CTB BARIYER

Dahili Akim Transformatortii, Indoor Current Transformer,
Bariyerli Barrier

Tip: CTB BARIYER Type CTB BARRIER

Blok Tip, Regine dokiim Block Type, Cast Resin

Teknik Bilgiler / Technical Data

A . _
PRIMER BAGLANTI
PRIMARY CONNECTION
o 0
l-“FLﬂ"— i --"Il-f'lﬂ-l | —min 14 & 184

40

! : g 120 — 32
/__\ ® q}"—’| | 12
o)

In <1500 A

¢ g ’ 184

120
_fa] g f E
o |

OO EEEE

40

80

CTB 10B 96 220 25 165 385 300 148 125 Vida / Sikma Tork /
Legend Strating torque
CTB 20B 88 260 60 165 385 300 178 150 Primer terminal / Primary terminal.

CTB 30B 125 390 120 172 380 300 250 217.5 Toprak terminal / Ground terminal......

Sekonder terminal / Secondary terminal.......
Olciiler / Dimensions (mm)

isletme gerilimi (mak.) / Operating voltage [max.) 6.3 kV-12kV 17.5 kV-24 kV 36 kV
Anma izolasyon test gerilimi (1 dk) / Rated power-frequency withstand voltage (1 min.) 20 kV-28 kV 38 kV-50 kV 70 kV
Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60 kV-75 kV 95 kV-125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz,

Primer anma akimi/ Rated primary current 10-4000 A

Sekonder anma akimi / Secondary rated current 1A, 5A

Kisa siireli anma termik akimi Ith (1sn.) / Rated short-time thermal current Lth (1s) max. 60 kA (max. 1000 x In)

Anma dinamik akimi Idyn / Rated dynamic current ldyn 2.5 x Ith, max. 120 kA

Kisa siireli yiiklenme (mekanik) / Short-time load (mechanical) 5000 N

izolasyon sinifi / Insulation Class E

Cevre isisi / Ambient temperature L TR +40 °C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agirlik lyaklasik) / Weight (approx) 28-32 kg 36-52 kg 40-50 kg

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.
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CTH 10/20/30

Harici Akim Transformatorii Outdoor Current Transformer
Tip: CTH Type: CTH
Rec¢ine dokiim Cast Resin

Teknik Bilgiler / Technical Data

PRIMER BAGLANTI
PRIMARY CONNECTION

A
120 160 _
— | 120 |
T —1 L
i o
|
In<2x300A

o _ 160

\ \ 4 o

D n<
{ b o E &

120
Crepage < lﬁ!
In 600... 1500 A
CTH10 | 245 | 320 245 290 205 230 T S
Legend Strating torque
CTH 20 235 | 225 275 180 235 350 10 720 Primer terminal / Primary terminal M12 60-70 Nm
CTH 30 335 226 326 280 326 480 7 1100 Topraktermina.l/Ground terminal M8 8-10 Nm
Sekonder terminal / Secondary terminal ............. Méb.oiiiiiiie 2Nm

Olgiiler / Dimensions (mm)

TiP / TYPE

isletme gerilimi (mak.) / Operating voltage [max.) 6.3kV-12kV 17.5 kV-24 kV 36 kV
Anma izolasyon test gerilimi (1 dk) / Rated power-frequency withstand voltage (1 min.) 20 kV-28 kV 38 kV-50 kV 70 kV
Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60 kV-75 kV 95 kV-125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz,

Primer anma akimi / Rated primary current 10-1500 A

Primer baglantilari / Primary reconnection 2x10 A - 2x300 A

Sekonder anma akimi / Secondary rated current 1A, 5A

Kisa siireli anma termik akimi Ith (1sn.)/ Rated short-time thermal current Lth (1s) max. 60 kA (max. 1000 x In)

Anma dinamik akimi Idyn / Rated dynamic current ldyn 2.5 x Ith, max. 120 kA

Kisa siireli yiiklenme [mekanik) / Short-time load (mechanical) 5000 N

izolasyon sinifi / Insulation Class E

Cevre isisi / Ambient temperature L TR +40 °C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agirlik lyaklasik) / Weight (approx) 27 kg 28 kg 60 kg

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.
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CTD 10/20

Indoor Current Transformer
Type: CTD
Cast Resin

Dahili Akim Transformatorii
Tip: CTD
Rec¢ine Dokiim

Bara Tip

Busbar Type

Teknik Bilgiler / Technical Data

IS

50

40[

I

| Tip/1oe | A lBlclolE]F]o] H

CTD 10 175 340 215 235 250 180 155 155
CTD 20 196 415 262 284 325 185 158 155

Olgiiler / Dimensions (mm)

[
)

Q14 g
L .
° & @ O
— 198 — S8
A _f401 A 40
5 - 4
c c

Crio /e | 4 |8 | c

CTD 10
CTD 20

210 290 310
230 310 350

TiP/ TYPE CTD 10 CTD 20

isletme gerilimi (mak.) / Operating voltage [max.)

Anma izolasyon gerilimi (1dk.) / Rated power-frequency withstand voltage (1 min.)
Anma darbe test gerilimi (1,2/50 ps) / Rated impulse test voltage (1,2/50 ps)

Anma frekansi / Rated frequency

Primer anma akimi / Primary rated current

Primer baglantilar / Primary reconnection

Sekonder anma akimi / Secondary rated current

Kisa siireli anma termik akimi Ith (1 sn.) / Rated short-time thermal current Ith (1 s)
Anma dinamik akimi / Rated dynamic current Idyn

Kisa siireli yiiklenme (mekanik) / Short-time load (mechanical)

izolasyon sinifi / Insulation class

Cevre isisi / Ambient temperature

Rakim / Altitude

Standart / Standard

Agiruik lyaklasik) / Weight (approx)

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.

7.2kV, 12 kV
20 kv, 28 kV
60 kV, 75 kV

17.5 kV, 24 kV

38 kV, 50 kV

95 kV, 125 kV
50 Hz, 60 Hz

800-3000 A 800-4000 A

5A 1A, 5A
100 kA 100 kA
no limit

3000 N

up to 1000 m
IEC, VDE, ANSI
18 kg



Akim Transformatorleri / Current Transformers

CTY 30

Harici Akim Transformatorii,
Tip: CTY Type: CTY
Yagli Tip Oil Type

Outdoor Current Transformer,

Teknik Bilgiler / Technical Data

1130

= @ =
TiP/ TYPE

isletme gerilimi (mak.) / Operating voltage [max.)

Olgiiler / Dimensions (mm)

Anma izolasyon gerilimi (1dk.) / Rated power-frequency withstand voltage (1 min.)
Anma darbe test gerilimi (1,2/50 ps) / Rated impulse test voltage (1,2/50 ps)

Anma frekansi / Rated frequency

Primer anma akimi / Primary rated current

Primer baglantilar / Primary reconnection

Sekonder anma akimi / Secondary rated current

Kisa siireli anma termik akimi Ith (1 sn.) / Rated short-time thermal current Ith (1 s)
Anma dinamik akimi / Rated dynamic current Idyn

Kisa siireli yiiklenme (mekanik) / Short-time load (mechanical)

izolasyon sinifi / Insulation class

Cevre isisi / Ambient temperature

Rakim / Altitude

Standart / Standard

Agiruik lyaklasik) / Weight (approx)

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.

400

280

355

CTY 30
36 kV
70 kV
170 kV
50 hz, 60 Hz
10-1500 A
2x10 A - 2x600 A
1A, 5A
max. 60 kA (max.1000 x In)
2.5 x Ith, max. 120 kA
5000 N

IEC, VDE, ANSI
125 kg
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CTSG 20/ 30

Dahili Akim Transformatorii Indoor Current Transformer
Tip: CTSG Type: CTSG

Rec¢ine Dokiim Cast Resin

Gegit Tipi Bushing Type

Teknik Bilgiler / Technical Data

54?1‘{

81

Mﬁ 7 i 7 105 _

; 30 i

c A LAJ—]
| Tip/Type | A | B[ c|D]|E|F][6]

CTSG 20 215 230 325 170 195 232 230
CTSG 30 215 230 325 310 320 370 380

Olgiiler / Dimensions (mm)

TiP/ TYPE CTSG 20 CTSG 30

isletme gerilimi (mak.) / Operating voltage (max.) 17.5 kV, 24 kV 36 kV
Anma izolasyon gerilimi (1dk.) / Rated power-frequency withstand voltage (1 min.) 38 kV, 50 kV 70 kV
Anma darbe test gerilimi (1,2/50 ps) / Rated impulse test voltage (1,2/50 ps) 95 kV, 125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz

Primer anma akimi / Primary rated current 10-1500 A

Sekonder anma akimi / Secondary rated current 1A, 5A

Kisa siireli anma termik akimi Ith (1 sn.) / Rated short-time thermal current Ith (1 s) max. 60 kA (max. 1000 x In)
Anma dinamik akimi / Rated dynamic current Idyn 2.5xlth, max. 120 kA

Kisa siireli yiikklenme (mekanik) / Short-time load (mechanical) 5000 N

izolasyon sinifi / Insulation class E

Cevre isisi / Ambient temperature L +40 °C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agirlik lyaklasik) / Weight (approx) 40 kg 50 kg

istege bagli olarak diger teknik dzelliklerde de iretilebilir / Other specifications can be produced on demand.



Genel Bilgiler

GERIiLIM TRANSFORMATORLERI

Gerilim Transformatorleri:

Endiktif gerilim transformatorleri pratik olarak yiksiz ¢alisan bir
duslk glc transformatoridir. Gerilim transformatorleri bagli ko-
ruma cevrelerini ve dl¢l aletlerini primer tarafindan anma gerilim-
inden izole ederler ve sekonder gerilimi pratik bakimindan primer
gerilimiyle orantili ve uygun bicimde baglandiginda, primer gerilimiyle
sekonder gerilimi arasindaki faz farki yaklasik olarak 0°

olan bir 6lciu transformatordddr.

Gerilim transformatorlerinin yalnizca bir nlvesi vardir ve genellikle
bir sekonder sargisi bulunur. Gerektiginde tek kutuplu transfor-
matorlerde sekonder sargisina (6l¢cme sargisinalilaveten toprak
kacagi sargisi ile de techiz edilir.

Anma Gerilimi Un: [rms degeri kV)

Anma gerilimi (primer ve sekonder): Transformatoriin etiketinde
verilen gerilim degerleri.Gerilim transformatori Uc fazli sistemde
faz-toprak arasina baglandiginda faz-nétr gerilimi anma gerilimidir.
(Uv3), faz-faz arasina baglandiginda faz-faz gerilimi anma gerilimidir
(U).

3,5,6,10,15, 20, 25, 30
31.5, veya bu degerlerin
V3'e bolinmesi

52 kV'a
kadar

100, 110, 120 V veya bu
degerlerin V3'e bolinmesi

Anma Gerilim Yiikseltme Katsayisi:

Anma gerilimi ylikseltme katsayisi tek kutuplu gerilim transformator-
lerinin primer sargisinin topraklama kosullarina bagli olarak en
yiiksek isletme gerilimidir. (Besleme sisteminin tipine gére 1.5 veya
1.9 Un

Anma Doniistiirme Orani: Kn
Gerilim transformatoriniin anma dénistiirme orani, primer anma ger-
iliminin sekonder anma gerilimine oranidir. (6rnegin; 31500 / 100 V gibi)

Yalitim Diizeyleri:

Gerilim transformatorlerine uygulanan test gerilimi alternatif
akimdir. (50 Hz veya 60 Hz) Tek kutuplu gerilim transformatorlerinde
sargl ile toprak arasi 2 kV da test edilir. Yiksek frekansli alternatif
akim enduiklenen gerilim testi icin kullanilir.

Darbe dayanim gerilimi: Atmosferik olaylar sonucu olusan asiri
gerilimlerin etkisinde bulunan tesislerde kullanilan gerilim transfor-
matorlerinin primer devreleri, en yiiksek sebeke gerilimi ve yalitim
diizeyine karsilik gelen darbe gerilimi ile test edilir.

Uzun Siireli Anma Akimi: (rms degeri A)

Toprak kacagi (artik gerilim) sargisinin uzun sireli anma akimi,
toprak kacaginda primer anma geriliminin 1.9 katina yiikselmesi ile
bu sarginin 4 veya 8 saat sire ile dayanabilecegi akimdir. Artik gerilim
sargisi, anma ylkd ile yliklendiginde sartnamede ongériilen transfor-
matorin sicaklik artisi 10K'dan daha fazla olmamalidir.

Sekonder Sinir Termik Yiik Akim: (rms degeri A)
Transformatoriin misade edilen sicaklik artisina yiikselmeksizin,
toprak kacagi sargisi yiiksliz iken ve primer anma geriliminde, se-
konder sargisinin dayanabilecegi akimdir.

VOLTAGE TRANSFORMERS

Voltage Transformers:

Inductive voltage transformers are low power transformers which
operate at practicaly no load. They isolate the primary - side rated
voltage from the connected instruments and protection circuits and
convert the primary voltage into a measurable secondary voltage
which is ture in magnitude and phase. Voltage transformers have only
one secondary winding.If necassary,single - bushing transformers are
provided with a winding for earth - fault detection to the secondary
winding i.e.the instrument winding.

Rated Voltage: Un

(r.m.s.value in kV)

Rated voltage primary and secondary the voltage values given on the
rating plate of the transformer.If a voltage transformers is connected
between line and earth in a three - phase system the line - to - nau-
tral voltage is the rated voltage. Wxcept for the earth from U 3 where
U is the line - to - line voltage

U Rated primary Rated secondary
m
voltage voltage

3-3.3-3.6-6-6.3-10

10.5-15-20-30-31.5 100, 110, 120V

;‘5 ;ﬁ’/ 33-34.5-35-36 kV or the values divided
or the values divided by v3
by V3

Rated Voltage Factor:

This is the multiple of the rated voltage to which single - bushing volt-
age transformers may be subjected for a limited time with regard to
tempareture rise ( EN 60044-2)

Rated Transformation Ratio: Kn
The ratio of the rated primary voltage to the rated secondary voltage

Insulation Levels:

Alternative test voltage applied to the voltage transformer current.
(50 Hz or 60 Hz) single-pole-to-ground voltage winding transformers
2 kV alternating current induced voltage test is also used to be tested.
High-frequency alternating current is used for induced voltage test
Impulse withstand voltage: the influence of atmospheric overvoltages
as a result of events in the primary circuits of voltage transformers
used in plants, corresponding to the highest level of supply voltage
and the insulation is tested with impulse voltage.

Rated long - duration current:

(r.m.s.valueinA)

The rated long - duration current of the earth fault detection winding
is the current which this winding is able to withtand for 4h or 8h in the
event of an earth - fault at 1.9 times the rated primary voltage when
the remaining windings are loaded with their rated burden witout

the permitted temperature rise at any part of the transformer being
exceeded by more then 10 K.

Secondary Limiting Thermal Burden Current:
(r.m.s.valueinA)

This is the current that the secondary winding of the transformer is
able to withstand continuosly at rated primary voltage and without
load on the earth permited temperature ride at any part of the trans-
former being exceeded
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Kisa Siireli Yiik:

Kisa sireli yik, gerilim transformatérinin primer baglantisinda an-
iden ortaya cikan tim kuvvetleri, dinamik agma kapama kuvvetlerini,
diger dinamik kuvvetleri ve calisma yikind ihtiva eder.Baglantilarinin
yikseldiginde, transformatorinin tespit tabanina paralel uygulanan
kuvvet tatbik edilebilir.

Calisma Yiiki: (Mekanik N)

Calisma yuku bir transformatoriin isletmede iken ani ve devamli
primer baglantilarinda olusan tim kuvvetlerin toplaminin en yiiksek
degeridir. Agirliktan, statik bara kuvvetlerinden, termik genlesmeden
ortaya ¢ikan kuvvetleri ihtiva eder.isletme yukunin verilen kisa sireli
yiikiin % 30'dan fazla olmamasi tavsiye edilir.

Anma Giicii ve Dogruluk Sinifi:

Cikis giict VA

0.2 10 15 25 30 - - - -

0.2s 10 15 25 30 - - - -

0.5 10 15 25 30 50 75 - -
1 10 15 25 30 50 75 100 150
3 75 150 - - - - - -

Dogruluk Karakteristikleri ve Sinirlari

Gerilim Yanilgisi:

Gerilim yanilgisi transformatorin doniistirme oraninin, anma
donlstirme oranina esit olmamasindan dolayi gerilim él¢mesinde
meydana gelen yanilgidir.

F. =100 M%

1

Faz Kaymasi:

Faz kaymasi gerilim vektorlerinin yonu ideal (kayiplari sifir olan) bir
transformatordeki faz farki sifir olacak bicimde secilmek kaydi ile
herhangi bir transformatdrde primer ve sekonder gerilimleri vektorl-
eri arasindaki faz farkidir

Dogruluk Sinirlari:

Gerilim transformatorlerinin anma frekansinda gerilim yanilgisi veya
faz kaymasi yiik anma yiikiniin 1/4 ve 4/4'G arasinda iken ve glic
katsayisi cos @ 0.8 endiiktif durumu icin TS EN 60044-2 de verilen
degerleri asmamalidir.

Ornegin: 60 VA cikis giiciinde gerilim transformatéri, istendiginde bu

transformatdr 15 VA'da tabloda verilen hata sinirlariicinde kalmalidir.

Olcme ve Korumaicin gerilim transformatarlerinin dogruluk sinirlari

Gerilim Faz kaymasi
: - Faz kaymasi
Primer gerilim yanilgisi (radyan)
+ Fu% :
0 0.2 10 0.3
0 0.81U2ndr,]Un 05 20 0.6
: ] 1 40 1.2
3p 3.0 120 35
0.05Un
6P 6.0 240 7.0
3p 3.0 120 3.5

(Gerilim anma
faktori) x Un

6P

6.0 240 7.0

VOLTAGE TRANSFORMERS

Short - Time Burden:

( mechanical,rated value in N}

The short time burden is the max. permitted sum of all forces acting
simultaneously on one primary terminal of a voltage transformer.It
comprises the operating burden and electrodynamic forces aplication
in a plane parallel to the mounting plane of the transformer at the
height of the terminals.

Operating Burden:

(mechanical, in N)

The operating burden is the max. sum of all forces acting on one pri-
mary terminal of a voltage transformer simultaneously and continu-
ously while in operation. It comprises the forces due to weight, static
busbar forces, forces, due to thermal expansion and any other forces
of long duration. It is recommended that the operating burden be not
more than % 30 of the given short - time burden.

Rated output and Accuracy Class:

Rated outputs VA

0.2 10 15 25 30 - - - -
0.2s 10 15 25 30 - - - -
0.5 10 15 25 30 50 75 - -
1 10 15 25 30 50 75 100 150
3 75 150 - - - - - -

Accuracy Characteristics and Limits: Voltage Error

The error which a transformer introduces into the measurement of a
voltage and which arises when the actual transformation ratio is not
equal to the rated transformation ratio. The voltage error expressed
in per cent is given by the formula:

Kn . Us - Up
Up

Voltage error = x 100 %

Phase Error:

The difference in phase between the primary voltage and secondary
voltage vectors, the direction of the vectors being so chosen that the
angle is zero for a perfect transformer. The phase displacement is
said to be positive when the secondary voltage vector. It is usually
expressed in minutes or centiradians.

Limits of Accuracy:

The error of frequency or phase shift of the rated load voltage trans-
formers of rated voltage 1/4 and 4/4 's, while between the inductive
and power factor cos @ 0.8 for the state shall not exceed the values
given in EN 60044-2.

For example: 60 VA output power voltage transformer, the trans-
former 15 VA demand should remain within the error limits given in
the table.

Pri Percentage Phase dis- Phase dis-
rimary
rsllizme voltage placement placement
+ Fu% + Minute Centtiradians
0.2 0.2 10 0.3
o5 | 08P Un 05 20 06
1 : 1 40 1.2
3P 3.0 120 3.5
0.05Un
6P 6.0 240 7.0
3P 3.0 120 3.5

(Voltage rating

factor) x Un

6P 6.0 240 7.0
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Kismi Desarj Testi: Partial Discharge Test:

Olcl transformatdorlerinde yalitim seviyesini kontrol etmek icin, Measuring the level of isolation transformers to check in the previous
onceki testlere ek olarak, kismi desarj testinin de yapilmasi gerek- tests, in addition to testing the modified partial discharge. Partial
lidir. Kismi desarj, bir izolasyon sistemine gerilim uygulandiginda, discharge, the voltage applied to an insulating system, a certain ten-
belirli bir gerilimin tzerine cikildigi zaman malzeme yapisinda sion on the material exiting from the structure of the defects that may
bulunabilecek bozukluklar sonucu meydana gelebilir. Bunun nedeni, occur as a result. This is because the deterioration of the homogene-
alan dagiiminin homojenliginin bozulmasi ve malzemenin bazi ity of the distribution of the material reached high densities in some

bolgelerinde ulasilan yiiksek alan yogunluklari sivi ve kati izolasyon-
larda gorilebilecek hava kabarciklari/bosluklarda delinme gerilim
degerine ulasilmasidir. Ayni sekilde metal parcalarinin sivri uclari
veya keskin koseleri de dis kismi desarjlara kaynak olusturabilir (ko-
rona).Kismi desarijlar ilk anda delinmelere neden olmamakla birlikte
zamanla kimyasal ve termik etkiler asiri isinmaya neden olarak kanal ; ] )
desarjlarina doniisiirler, izolasyon yapisi bozulur. En yiiksek sebeke do not overheat gnd become the channel discharges, the insulation
geriliminin Um = 3.6 kV'dan biiyiik oldugu kuru izolasyonlu endiiktif structure. The highest voltage Um = 3.6 kV network greater than the
trafolar rutin testi olarak; kismi desarj testine tabii tutulurlar. dry-insulated transformers, inductive testing as a routine partial
discharge test is made.

parts of the visible air bubbles in the liquid and solid isolations /
spaces remains a breakdown voltage value. Sharp edges or sharp
corners of the metal parts of the resource to create the external
partial discharges (corona). Partial discharges over time, although
not the first time the chemical and thermal effects cause punctures

PD test Permissible PD level

C
Sistem (etken) Type of earthing Type of instrument \(/?::]ag? Type ofpinsulation

topraklama of the system transformer

o baglantilari
o " SO
kv daldiritmis

Current trans-

Miisade edilen PD seviyesi

PD test gerilimi
gerilimi oC

Primer sargi Yalitim tipi

Um 10 50 former and phase- Um 10 50
L ) Faz toprak Earth neutral to-earth voltage | 1.2Um/V3 5 20
I;ltotru Loprakllfstl(stterlr'w 1.2Um/v3 5 20 system (earth transformer
opra 3?256] aktoru fault factor v1.5) phase - to - phase
' Faz faz 1.2 Um 5 20 voltage trans- 1.2Um 5 20
former
Current trans-
Fazt K Um 10 50 Isolated or non-  former and phase- Um 10 50
Nétri yaltilmis veya aztopra 1.2Um/Vv3 5 20 effectively to-earth voltage | 1.2Um/Vv3 5 20
etkin olarak topraklanmamis earth neutral transformer
sistem s
- ystem (earth fault | phase - to - phase
(toprak ariza faktdr(i v1.5) Faz faz 12Um 5 20 factor v1.5) voltage trans- 1.2Um 5 20
former
Baglantilar : Terminals :
Gerilim transformatorleri baglanti uclari Voltage transformers terminals

Non- | Several Reconnecta: | g ora Ly
With  |Non-recon |ble secondary With | earth-fault

eeon L tappings | nectable  |side(series or S tappings | etection

nectable | windings ppIng PPINg

parallel) winding

Tekrar

Cit Muhtelif Tek baglanabilir | Muhtelif

kutuplu

Toprak
kacagi
koruma
sargisi

ayr Kademeli sekonder ayr Kademeli e
windings

kutuplu :
(seriveya | sargilar

paralel)

sargilar

Primary terminals
Primer baglanti uclari

A A A A A A A A
Ave and and and and and and and and
AveB  AveB | AveB | AveN Ave B AveB Ave B B B B B N N N N N
Sekonder baglanti uclari Secondary terminals
a 1a,2a3a | ala2. a ala2 1a,2a3a | 1a,a2 ada
aveb Tave Ta, 23, aven TaveTn, aven la,a2ve | dave and and and and and and and and
1b 1b 2n In dn b 1b263b | b n n,n2  1n2n3n | 1n n.dn
Cift kutuplu gerilim transformatdrlerinin primer sargi baglantilari A The primary winding terminals of two bushing voltage transform-
ve B harfleri ile, sekonder sargi baglantilari a ve b harfleri ile belirtilir. ers are identified with the letter A and B and the secondary winding
terminals with the letters aand b
A B A B
a b a b
34500 34500
V"0 V=00
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Ayri iki sekonder sargili tek kutuplu gerilim transformatoérleri A ve

N harfleri ile belirtilen ayni sarginin baglanti uclaridir. Asagidaki
ornek ayni ozellikte cift sekonder sargili tek kutuplu gerilim transfor-
matoriinin baglanti semasini gosterir.

la 2a nl 2n

15000 /3
2x 10073

Sekonder sargidan kademe ucu cikarilarak ¢ift cevirme oranli olur.

A N

—
——

al a2 n
10000 3 11000/J3
100/J3

iki ayri 6lcii sargili gerilim transformatérlerinde baglanti dizayni
asagidaki gibidir.

la 1n 2a 2n

15000 /3
100/J3-100/J3

or
V 15000/ J3 /100 / J3- 100/J3

Toprak ka¢agi koruma sargisi (artik gerilim sargisi) baglanti uglart,
da - dn harfleri ile belirtilir. Tek kutuplu gerilim transformatori
baglantisi A - N [ primer sargisi ) a - n [ sekonder sargisi )

A N

e
i

n da

15000/J_
100/J3-100/3
(a-n)-(da-dn)

Calisma ve Topraklama:

Akim transformatdérlerinin aksine gerilim transformatorlerinin se-
konder sargilari hicbir zaman kisa devre edilemez. Tek kutuplu ger-
ilim transformatoriniin primer baglantisinin toprak ile sase 2 kV'luk
test gerilimine gore izole edilmistir. Bitin transformatorler koruyucu
toprak isareti yoktur. Clinki tek kutuplu transformatorlerde direkt
topraklama vardir, acik tcgen bagli toprak kacagi koruma sargisi,
yalnizca belirli bir noktada topraklanabilir.

\%

Voltage transformers with the secondary winding in several seperate
section have the terminals of identical winding sections identified by
the subscripts a,n. The following example shows the terminal desig-
nations for a single bushing voltage transformer.

la 2a nl 2n

15000 /3
2x 100 /{3

When several different rated primary voltages are obtained by tap-
pings or reconnection of the secondary winding the different rated
voltages are seperated from each other by a dash. The lowest figure

is placed first.

10000 /J_ 11000/J_
100 /43

On voltage transformers with two seperate secondary instrument
windings the terminal designation is as follows

la 1n 2a 2n

v 15000 /3
100/J3-100/J3

or
V 15000 /J3 /100 /J3 - 100 /{3

A N

a n da dn
15000/ 3

T100/J3-100/3
(a-n)-(da-dn])

Unlike current transformers voltage tranformers must never be short
- circuited on the secondary side. The earth - side primary terminal of
single - bushing voltage transformers is insulated for a test voltage of
3 kV. All transformers have provision for protective earthing. Earth -
fault detection windings connected in open delta may only be earthed
once at a common point.

da dn

dn, da
I 0
da dn




Gerilim Transformatorleri / Voltage Transformers

VTM 10/20/30

Dahili Gerilim Transformatorii Indoor Voltage Transformer
Tip: VTM Type: VTM

Tek Kutuplu Single Pole

Regine Dokiim Cast Resin

Faz-Toprak Arasi Phase to Earth

25

14
N
&

B

VTM 10 265 150 340 170 40 X100 X250 X110 K170 K5
VTM 20 300 170 385 178 280 150 X200 X300 X210 X178 @ [X25
VTM 30 400 175 400 255 300 225 X290 X400 X290 X255 « [X40
VTM 30-6 310 175 420 178 380 150

H

ﬂﬂﬂﬂﬂﬂ 6 | w1 ]| o[ k| m iﬁ— :
s
K

Olgiiler / Dimensions (mm)

TiP / TYPE | _VIM10 | VIM20 | VIM30 |

isletme gerilimi (maksimum) / Operating voltage [maximum) 7.2kV-12 kV 17.5 kV-24 kV 36 kv
Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 20kV-28 kV 38 kV-50 kV 70 kV
Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60kV-75 kV 95 kV-125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz
Anma primer gerilimi / Rated primary voltage 3.3-11/V3kV 15 - 22/V3 kV 30 - 36/V3kV
Sekonder gerilimi / Secondary voltage 100v3V, 110vV3V, 120v3V, 380v3V, 400V3V
Anma yiikler dogruluk sinifina gore (dlcii trafolari) / Rated burden in class 0.2 20 VA (25 VA) 20 VA (25 VA) 20 VA (25 VA)
0.5 60 VA (90 VA) 60 VA (90 VA) 100 VA
1.0 120 VA (150 VA) = 150 VA (180 VA) = 150 VA (180 VA)
Anma termik ¢ikis limiti / Rated thermal limiting output 400 VA / 4A 400 VA / 6A 600(1000) VA / 6A
Anma yiikler dogruluk sinifina gére (koruma trafolari) / Rated burden for protection purpose in class 3P 60 VA 100 VA -
Anma gerilim faktor 8 saat / Rated voltage factor 8h 1.9xUn
Sarginin termik yiik orani toprak ariza tesbiti igin / Thermal burden rating of winding for earth-fault detection 230 VA / 4A 230 VA / 4A 350 VA /4A
izolasyon Sinifi / Insulation Class E
Cevre Isisi / Ambient temperature L TR +40 °C
Rakim / Altitude 1000 m
Standart / Standard IEC, VDE, ANSI
Agirlik (ortalama) / Weight (approx) 30 kg 40 kg 50 kg



Gerilim Transformatorleri / Voltage Transformers

www.esitelectric.com

2VTM 10/20/30

Dahili Gerilim Transformatorii Indoor Voltage Transformer
Tip: 2VTM Type: 2VTM

Cift Kutuplu Double Pole

Recine Dokiim Cast Resin

Faz-Faz Arasi Phase to Phase

Teknik Bilgiler / Technical Data

M10 . D
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| Tip/1pe | afBlclofe]Flofll b | |

2VTM 10 150 250 145 340 170 270 140 X110 X110 K5
2VTM 20 210 310 175 385 178 280 150 X200 X210 K25
2VTM 30 320 410 210 430 255 300 225 X290 X290 [X40

Olgiiler / Dimensions (mm)

TiP / TYPE || 2VTM10 | 2vTM20 | 2VTM30 |

isletme gerilimi (maksimum) / Operating voltage [maximum) 7.2 kV-12kV 17.5 kV-24 kV 36 kV

Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 20kV-28 kV 38 kV-50 kV 70 kV

Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60kV-75 kV 95 kV-125 kV 170 kv

Anma frekansi / Rated frequency 50 Hz, 60 Hz,

Primer anma gerilimi / Rated primary voltage 3.3-11kvV 15 -22kV 30 -36 kV

Sekonder gerilimi / Secondary voltage 100V, 110 V, 120 V, 220 V, 230V

Anma yiikler dogruluk sinifina gére (dl¢ii trafolar1) / Rated burden in class 0.2 10 VA 20 VA 20 VA
0.5 60 VA 120 VA 120 VA
1.0 150 VA 250 VA 250 VA

Anma termik ¢ikis limiti / Rated thermal limiting output 4LOOVA/4A 4O0VA/6A 600(1000) VA / 6A

Anma yiikler dogruluk sinifina gére (koruma trafolari) / Rated burden for protection 3p 60 VA 100 VA _

purpose in class

Insulation Class / Insulation Class E

Cevre Isisi / Ambient temperature L T +35°C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agiruk (ortalama) / Weight (approx) 30 kg 40 kg 65 kg

istege bagli olarak diger teknik dzelliklerde de iretilebilir / Other specifications can be produced on demand.



Gerilim Transformatorleri / Voltage Transformers

VTB 10/20

Dahili Gerilim Transformatorii
Tip: VTB

Tek Kutuplu

Recine Dokiim

Indoor Voltage Transformer
Type: VTB

Single Pole

Cast Resin

Phase to Eart

Faz-Toprak Arasi

Teknik Bilgiler / Technical Data

il #f—fm
D & ‘ |

| Tip/1pe | A B clD]E]F]o]H]

VTB 10 148 220 285 165 385 148 300 125
VTB 20 178 260 285 185 385 148 300 150

Olgiiler / Dimensions (mm)
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TiP / TYPE R VTB 10 VTB 20

isletme gerilimi (maksimum) / Operating voltage [maximum)

Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.)

Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave

Anma frekansi / Rated frequency

Anma primer gerilimi / Rated primary voltage

Sekonder gerilimi / Secondary voltage

Anma yiikler dogruluk sinifina gore (6l¢ii trafolari) / Rated burden in class 0.2
0.5
1.0

Anma termik ¢ikis limiti / Rated thermal limiting output

Anma yiikler dogruluk sinifina gére (koruma trafolari) / Rated burden for protection purpose in class 3P

Anma gerilim faktor 8 saat / Rated voltage factor 8h

Sarginin termik yiik orani toprak ariza tesbiti igin / Thermal burden rating of winding for earth-fault detection

izolasyon Sinifi / Insulation Class

Cevre Isisi / Ambient temperature

Rakim / Altitude

Standart / Standard

Agirlik (ortalama) / Weight (approx)

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.

7.2kV-12kV 17.5 kV-24 kV
20kV-28 kV 38 kV-50 kV
60kV-75 kV 95 kV-125 kV
50 Hz, 60 Hz
3.3-11/Vv3kV 15 - 22/V3 kV
100/v3V, 110/V3 V, 120/V3V, 380/V3 V, 400/v3V
15 VA 20 VA
50 VA 60 VA
100 VA 120 VA
400 VA 400 VA
60 VA 100 VA
1.9 xUn
230 VA / 4A 230 VA / 4A
E
< TR +40 °C
1000 m
IEC, VDE, ANSI
30 kg 40 kg




Gerilim Transformatorleri / Voltage Transformers
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VTH 10/20/30 =

Harici Gerilim Transformatori Outdoor Voltage Transformer
Tip: VTH Type: VTH

Tek Kutuplu Single Pole

Recine Dokiim Cast Resin

Faz-Toprak Arasi Phase to Earth

Teknik Bilgiler / Technical Data

; -
|_Tip/Type | A | B | c | 0| E | F|Rippes | Crepage Distance/mm |
370 270 230 200 6 550

VTH 10 200 520
VTH 20 200 540 370 270 230 200 10 1030
VTH 30 255 635 400 300 240 190 8 1460

Olgiiler / Dimensions (mm)

TP/ TYPE || _VTH10 | VIH20 | VTH30 |

isletme gerilimi (maksimum) / Operating voltage [maximum) 7.2kV-12 kV 17.5 kV-24 kV 36 kV
Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 20kV-28 kV 38 kV-50 kV 70 kv
Anma darbe test gerilimi (1,2/50us) / Rated impulse test voltage (1,2/50ps) full wave 60kV-75 kV 95 kV-125 kV 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz
Anma primer gerilimi / Rated primary voltage 3.3-11/V3kV 15 - 22/V3 kV 30-36/v3kV
Sekonder gerilimi / Secondary voltage 100/v3V, 110/V3 V, 120/v3V, 380/V3 V, 400/Vv3V
Anma yiikler dogruluk sinifina gore (6lcii trafolar) / Rated burden in class 0.2 20 VA (25 VA) 20 VA (30 VA) 20 VA (30 VA)
0.5 60 VA (90 VA) 60 VA (90 VA) 100 VA
1.0 120 VA (150 VA) = 150 VA (180 VA) = 150 VA (180 VA)
Anma termik cikis limiti / Rated thermal limiting output 400 VA / 4A 400 VA / 6A 600(1000) VA / 6A
Anma yiikler dogruluk sinifina gore (koruma trafolari) / Rated burden for protection purpose in class 3P 60 VA 100 VA -
Anma gerilim faktor 8 saat / Rated voltage factor 8h 1.9 xUn
Sarginin termik yiik orani toprak ariza tesbiti igin / Thermal burden rating of winding for earth-fault detection 230 VA /4A 230 VA / 4A 350 VA /4A
izolasyon Sinifi / Insulation Class E
Cevre Isisi / Ambient temperature TR +35°C
Rakim / Altitude 1000 m
Standart / Standard IEC, VDE, ANSI
Agiruik (ortalama) / Weight (approx) 40 kg 57 kg 60 kg

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.



Gerilim Transformatorleri / Voltage Transformers

2VTH 10/20/30

Harici Gerilim Transformatorii
Tip: 2VTH

Gift Kutuplu

Recine Dokiim

Faz-Faz Arasi

Outdoor Voltage Transformer
Type: 2VTH

Double Pole

Cast Resin

Phase to Phase

Teknik Bilgiler / Technical Data

Ty ]

T
|_Tip/Type | A | B | c | 0| E | F|Rippes | Crepage Distance/mm |
370 270 230 200 6 550

2VTH 10 265 @ 460

)

2VTH 20 340 510 380 270 200 10 1080
2VTH 30 455 580 450 275 200 8 1450
Olgiiler / Dimensions (mm)

TiP / TYPE || VTH10 | 2VTH20 | 2VTH30
isletme gerilimi (maksimum) / Operating voltage [maximum) 7.2 kV-12kV 17.5 kV-24 kV 36 kV
Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 20kV-28 kV 38 kV-50 kV 70 kV
Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60kV-75 kV 95 kV-125 kV 170 kv
Anma frekansi / Rated frequency 50 Hz, 60 Hz,

Primer anma gerilimi / Rated primary voltage 3.3-11kvV 15 -22kV 30 -36 kV

Sekonder gerilimi / Secondary voltage 100V, 110 V, 120 V, 220 V, 230V

Anma yiikler dogruluk sinifina gore (6lcii trafolari) / Rated burden in class 0.2 10 VA 20 VA 20 VA
0.5 60 VA 120 VA 120 VA
1.0 150 VA 250 VA 250 VA

Anma termik ¢ikis limiti / Rated thermal limiting output 4LOOVA/4A 4O0VA/6A 600(1000) VA / 6A

Anma yiikler dogruluk sinifina gére (koruma trafolari) / Rated burden for protection 3p 60 VA 100 VA _

purpose in class

Insulation Class / Insulation Class E

Cevre Isisi / Ambient temperature L T +35°C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agiruk (ortalama) / Weight (approx) 40 kg 57 kg 85 kg

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.



Gerilim Transformatorleri / Voltage Transformers
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2VTBF 10/20/30

Dahili Gerilim Transformatorii Indoor Voltage Transformer
Tip: 2VTBF Type: 2VTBF

Gift Kutuplu Double Pole

Sigortali With Fuse

Recine Dokiim Cast Resin

Faz-Faz Arasi Phase to Phase

Teknik Bilgiler / Technical Data

"

/U\

M8

-

E
D

| Tip/vee | A Bl clo]elF]oc | H] | Tip/Tyoe | A
340 170 270

P40

~O
2VTBF 10 150 335 145 140 215 2VTBF 10 260 8
2VTBF 20 210 385 175 410 178 270 150 265 2VTBF 20 310
2VTBF 30 320 485 210 430 255 300 225 400 2VTBF 30 395

Olgiiler / Dimensions (mm)

TiP / TYPE || 2VTBF 10 | 2VTBF 20 | 2VTBF 30 |

isletme gerilimi (maksimum) / Operating voltage [maximum) 7.2kV-12 kV 17.5 kV-24 kV 36 kV

Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 20kV-28 kv 38 kV-50 kV 70 kv

Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave 60kV-75 kV 95 kV-125 kV 170 kV

Anma frekansi / Rated frequency 50 Hz, 60 Hz

Anma primer gerilimi / Rated primary voltage 3.3-11kV 15-22kV 30-36 kV

Sekonder gerilimi / Secondary voltage 100 v, 110V, 120V, 220 V, 230 V

Anma yiikler dogruluk sinifina gore (dl¢ii trafolari) / Rated burden in class 0.2 10 VA 10 VA 20 VA
0.5 60 VA 60 VA 90 VA
1.0 100 VA 150 VA 450 VA

Anma termik cikis limiti / Rated thermal limiting output 400 VA / 4A 400 VA / 6A 800 VA / 6A

Anma yiikler dogruluk sinifina gére (koruma trafolari) / Rated burden for protection purpose in class 3P 60 VA 100 VA 60 VA

izolasyon Sinifi / Insulation Class E

Cevre Isisi / Ambient temperature L T +35°C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agiruik (ortalama) / Weight (approx) 45 kg 60 kg 80 kg

istege bagli olarak diger teknik &zelliklerde de iretilebilir / Other specifications can be produced on demand.



Gerilim Transformatorleri / Voltage Transformers

VTBF 10/20/30

Dahili Gerilim Transformatorii Indoor Voltage Transformer
Tip: VTBF Type: VIBF

Tek Kutuplu Single Pole

Sigortali With Fuse

Recine Dokim Cast Resin

Faz-Toprak Arasi Phase to Earth

Teknik Bilgiler / Technical Data

35 - A
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Tip/Type [ A [ B |c|[D]E|F[e[H[1] Tip/Type | A | _
VTBF 10 230 325 290 190 320 270 148 125 420 VTBF 10 260 A §
VTBF 20 365 340 300 190 340 280 178 155 608 VTBF 20 340 1
VTBF 30 500 520 470 240 440 240 225 200 735 VTBF 30 395 -

VTBF 30-6 478 421 364 175 395 300 250 225 688

036

Olgiiler / Dimensions (mm)

P TYPE T VIBF 10| VTBF 20 | VIBF 30 | VIBF 30-)

isletme gerilimi (maksimum) / Operating voltage [maximum) 7.2-12kV | 17.5-24 kV 36 kV 36 kV

Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 20-28 kV 38-50 kV 70 kV 70 kV

Anma darbe test gerilimi (1,2/50us) / Rated impulse test voltage (1,2/50ps) full wave 60-75 kV 95-125 kV 170 kV 170 kv

Anma frekansi / Rated frequency 50 Hz, 60 Hz

Anma primer gerilimi / Rated primary voltage 3.3-11/ 15-22/v3 | 30-36/v3 30-36/V3

V3 kV kV kv kV

Sekonder gerilimi / Secondary voltage 100/v3V, 110/v3 V, 120/v3V, 380/v3 V, 400/v3V

Anma yiikler dogruluk sinifina gore (6lgii trafolari) / Rated burden in class 0.2 10 VA 10 VA 20 VA 20 VA
0.5 60 VA 60 VA 90 VA 90 VA
1.0 100 VA 150 VA 150 VA 150 VA

Anma termik ¢ikis limiti / Rated thermal limiting output 4LO0VA/4A | 600VA/6A 800 VA 800 VA / 6A

/ 6A

Anma yiikler dogruluk sinifina gére (koruma trafolari) / Rated burden for protection purpose in class | 3P 60 VA 60 VA 60 VA 60 VA

Anma gerilim faktor 8 saat / Rated voltage factor 8h 1.9xUn

Sarginin termik yiik orani toprak ariza tesbiti igin / Thermal burden rating of winding for earth-fault detection LA 6A 6A 6A

izolasyon Sinifi / Insulation Class E

Cevre Isisi / Ambient temperature L TR +40 °C

Rakim / Altitude 1000 m

Standart / Standard IEC, VDE, ANSI

Agirlik (ortalama) / Weight (approx) 30 kg 56 kg 75 kg 55 kg

istege bagli olarak diger teknik 6zelliklerde de iretilebilir / Other specifications can be produced on demand.



Gerilim Transformatorleri / Voltage Transformers
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Harici Gerilim Transformatorii Outdoor Voltage Transformer
Tip: VTY Type: VTY
Yaglu Tip Oil Type

Teknik Bilgiler / Technical Data

Mo
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] 460
Olgiiler / Dimensions (mm) 1 rr.

TiP / TYPE N VTY 30

isletme gerilimi (maksimum) / Operating voltage [maximum) 36 kV
Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 70 kV
Anma darbe test gerilimi (1,2/50us) / Rated impulse test voltage (1,2/50ps) full wave 170 kV
Anma frekansi / Rated frequency 50 Hz, 60 Hz
Anma primer gerilimi / Rated primary voltage 30-36/3kV
Sekonder gerilimi / Secondary voltage 100V, 110 V, 120 V, 220 V, 230V
Anma yiikler dogruluk sinifina gore (6lcii trafolari) / Rated burden in class 0.2 20 VA

0.5 120 VA

1.0 250 VA
Anma termik cikis limiti / Rated thermal limiting output 600(1000) VA / 6A
Anma yiikler dogruluk sinifina gore (koruma trafolari) / Rated burden for protection purpose in class 3P 100 VA
izolasyon Sinifi / Insulation Class E
Cevre Isisi / Ambient temperature L TR +40 °C
Rakim / Altitude 1000 m
Standart / Standard IEC, VDE, ANSI
Agirlik (ortalama) / Weight (approx) 150 kg

istege bagli olarak diger teknik 6zelliklerde de Uretilebilir / Other specifications can be produced on demand.



Genel Bilgiler / General Information

KABLO TiPi AKIM TRANSFORMATORLERI

Uygulama:

CPT kablo tipi akim transformatorleri;

Koruma ve 6l¢cme amacli kullanilabilirler. Max. isletme gerilimleri 0,72
kV'tur. Uygun sekilde izole dilmis bara veya kablolar ile, her gerilim
seviyesinde rahatlikla kullanilabilirler.

Akim transformatdrlerinde sekonder terminaller:

Akim transformatorleri sekonder sargilarinin bir ucu emniyet acisindan
mutlaka topraklanmalidir. Bunun nedeni isletmede olusabilecek izo-
lasyon arizalari sonucunda akim transformatoriinin primer sargisi
ile sekonder sargisi arasinda olusabilecek bir kisa devre sonucunda,
sekonder alicilarin ve bu sahada calisan personelin, yiksek gerilim-
den zarar gormesini engellemektir. Bu nedenle, primerin baglantisi
yapilmadan dnce sekonder terminaller 6lci aletlerine baglanmalidir.
(sekil-1) Sekonder sargi kullanilmayacak ise, sargi uclari kisa devre
edilmeli ve tedbir amacli topraklanmalidir.

(sekil-2) Donistirme orani sekonder sargidan ayarli akim transfor-
matérlerinde (sekonder sargisi kademeli sarilmis Ornek: 50-100/5A),
kullanilmayan terminal/terminaller acik birakilmalidir. (sekil 3)

P1 P2 P1 P2 P1 P2
SW{ %52 51{ %SZ SW{ }SZ lSB

Sekil : 1 Sekil : 2 T Sekil:3

Montaj:

Kablo tipi akim transformatorleri (CPT) her pozisyonda montaja olanak
saglayan taban tespit plakasina sahiptir. iletmede bakim gerektirme-
yen Urlnlerdir. Eger, kablo tipi akim transformatorleri tamamen izole
edilmis YG kablosu tizerine monte edilecek ise ve primer iletken olarak
zirhlriletken kablo kullanildiginda, zirh Gizerinden akabilecek bir kacak
akimin ol¢lim sistemini etkilememesi amaci ile, transformator pence-
resinden gecen zirh asagidaki sekilde gorilecegi gibi, akim transfor-
matéru penceresinden geri cikarilarak topraklanmalidir. (sekil-4)

L1 L2 3

—(_{

Sekil : 4

giﬁﬁ// —C_

CPT cable type transformers;

are used for metering and protection purposes. Max.operating voltage
is 0.72 kV. They can be used with fully insulated cables on all voltage
level.

Current transformers secondary terminals:

One of the secondary terminals should be earthed for safety.
Secondary circuit of a current transformer must not be operated with
an open circuit. It should be connected measuring devices before
application of primary connection as seen in figure-1.

The secondary winding of current transformer which will not be used
must always be short-circuited and earthed as seen in figure-2.

For the transformer with reconnectable and/or tapped secondaries,
unused terminals must be left open as seen in figure 3.

P2
s2 l s3

Figure : 1 ~  Figure:2 Figure : 3

Cable type current transformers (CPT) and split core type current
transformers have a base plate that allows mounting in any position.
Those are maintenance-free products on the operation.

If cable type current transformers will be assembled on to isolated HV
cable, shielded cable should be earthed as seen on figure-4 to be
able to prevent effects caused by the possible leakage current flow on
measuring systems.

L1 L2 L3

)
<\;49ﬁ§//

Figure : 4




Toroidal Akim Transformatorleri / Toroidal Current Transformers
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Calisma Gerilimi (max.) 0.72 kV Operating Voltage (max.) 0.72 kV
OLcii Niivesi icin Giivenlik Security factor for measuring
Faktori: Fs5, Fs10 Core: Fs5, Fs10

Koruma Niivesi i¢in Gegerli Over current factor for protection
Faktor Uzerinden: n 10 Coren-> 10

Regine Dokiim Cast Resin

Teknik Bilgiler / Technical Data

142

190

T e | T Tip / Type

50 CH 60 CH 77 CH 100
80 2 d 60 77 100

Olgiiler / Dimensions (mm)

Anma Giicii VA / Rated Power VA

CH 60 CH 77 CH 100
Oran / Ratio Olcii / Measuring Korum_a / Olcii / Measuring Korum_a / Olgii / Measuring Koruma / Koruma
Protection Protection
A/A CL.0.5 CcL.1 5P10 10P10 CL.0.5 CL.1 5P10 CL.0.5 CL.0.5 CL.1 5P10 10P10
400/5 10 10 5 5 5 10 - - - - - -
500/5 10 15 7.5 7.5 5 10 - - - 5 - -
600/5 15 15 10 10 10 15 5 5 5 5 2.5 2.5
750/5 30 30 15 15 20 30 10 5 5 10 2.5 2.5
800/5 30 30 15 15 20 20 10 5 5 10 7.5 7.5
1000/5 30 30 20 20 30 30 15 15 10 15 10 10

istege bagli olarak diger teknik 6zelliklerde de Uretilebilir / Other specifications can be produced on demand.




Toroidal Akim Transformatorleri / Toroidal Current Transformers

CPT

Calisma Gerilimi (max.) 0.72 kV Operating voltage (max.) 0.72 kV
OLcii Niivesi icin Giivenlik Security factor for measuring
Faktori: Fs5, Fs10 Core: Fs5, Fs10

Koruma Niivesi igin Gegerli Over current factor for protection
Faktor Uzerinden: n 10 Coren-> 10

Plastik Kutu Enclosed by Plastic Cover

Teknik Bilgiler / Technical Data

I ‘ [ ool

‘ ' o] & '
g\ K@/ B3 [ Tip/Type | d | A |
‘:’C.i] ' CPT 40 40 110

155
130

193

Y
A

"
CPT 60 60 110
. € ol L 125 J CPT 80-3 80 70
CPT 80-4 80 90
Blciiler / Dimensions (mm) CPT 80-5 80 110
TiP / TYPE CPT
Primer anma akimi Ipr (A) / Rated primary current Ipr (A) 20-4000 A
Sekonder anma akimi Is (A) / Rated secondary current 1A, B5A
Anma frekansi f / Rated frequency f 50 Hz, 60 Hz
Klas anma giicii (VA) / Class rated burden (VA) Miisterinin istegine gore / Acc. to customer requirement
DoBruluk sinifi / Accuracy class Miisterinin istegine gore / Acc. to customer requirement
izolasyon seviyesi / Insulation level 0,72/3/-kV
Kisa siireli anma termik akimi (Ith) / Rated short-time thermal current Ith min. 100*lpr
izolasyon Sinifi / Insulation class E
Standart / Standard IEC 60044-1, IEC 60044-6, ANSI, AS, vb

istege bagli olarak diger teknik dzelliklerde de Uretilebilir / Other specifications can be produced on demand.




Toroidal Akim Transformatorleri / Toroidal Current Transformers
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KABLO TiPi / RING TYPE

Dahili kablo tipi akim transformatorii Indoor ring - type current transformers
Reg¢ine Dokiim Cast resin
Tek cekirdek kablo gegis for cable entrance window type single core

izolasyon siniri tam yalitimli No rated insulation limit for complete

kablo icin insulated cable

Teknik Bilgiler / Technical Data

10 235
|
|
o Tip/Type| d | h |
80 75
c80 80 110
H o 1 80 150
51 92 0 = 100 75
A c 100 100 110
. P1 100 150
P 120 75
- \ C120 120 110
D14 120 150
L 150 75
,‘1 130 C 150 150 110
155 150 150

Olgliler / Dimensions (mm)

TiP / TYPE ]

isletme gerilimi (maksimum) / Operating voltage [maximum) 0.72 kV

Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 3kV

Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave -

Anma frekansi / Rated frequency 50 Hz, 60 Hz
Primer anma akimi / Primary rated current 50-5000 A
Sekonder yeniden baglama / Secondary reconnection istege bagli / on request
Sekonder anma akimi / Secondary rated current 1A, BA

Kisa siireli anma termik akimi Ith (1 sn.) / Rated short-time thermal current Ith (1 s) min. 100xIn
Anma dinamik akimi Idyn / Rated dynamic current Idyn sinirsiz / unlimited
Kisa siireli yiiklenme (mekanik) / Short-time load (mechanical) 3000 N
izolasyon Sinifi / Insulation class E

Cevre Isisi / Ambient temperature < T +40°C
Rakim / Altitude up to 1000m
Standart / Standard IEC, VDE, ANSI

istege bagli olarak diger teknik &zelliklerde de iretilebilir / Other specifications can be produced on demand.



Toroidal Akim Transformatorleri / Toroidal Current Transformers

KABLO TiPi / CABLE TYPE

Dahili kablo tipi akim transformatorii
Yag izoleli

Teknik Bilgiler / Technical Data

Indoor ring - core current
transformers

Ring core, bandaged, installation
under oil with free secondary taps

Sekonder kablo kesiti 4 mm? elektrolitik bakir /
Secondary leads pressp insulated 4mm? Cu - wire
N ,
n I !
o o
S - 1 F
» /
N ~ |
min.
Etiket / Label —t ==
max. 1000 mm
__ max. —~ | =

Olgiiler / Dimensions (mm)

TiP / TYPE ]

isletme gerilimi (maksimum) / Operating voltage [maximum) 0.72 kV

Anma izolasyon test gerilimi (1 dk.) / Rated power-frequency withstand voltage (1 min.) 3kV

Anma darbe test gerilimi (1,2/50ps) / Rated impulse test voltage (1,2/50ps) full wave -

Anma frekansi / Rated frequency

Primer anma akimi / Primary rated current

Sekonder yeniden baglama / Secondary reconnection

50 Hz, 60 Hz
50-10000 A

istege bagli / on request

Sekonder anma akimi / Secondary rated current 1A, BA

Kisa siireli anma termik akimi Ith (1 sn.) / Rated short-time thermal current Ith (1 s) min. 100xIn
Anma dinamik akimi Idyn / Rated dynamic current Idyn sinirsiz / unlimited
izolasyon Sinifi / Insulation class E

Cevre Isisi / Ambient temperature L T +40 °C
Rakim / Altitude up to 1000m

Standart / Standard

IEC, VDE, ANSI, TS-EN

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.




Genel Bilgiler / General Information

www.esitelectric.com

DAHILi MESNET iZOLATORLERI

Kullanim alanlari:

Epoksi recine dékiim mesnet izolatdrleri tim dahili uygulamalar icin Epoxy cast resin indoor post insulators can be used for all indoor
kullanilabilir. applications.

Tropikal sartlar icin ayni tip driinler (6zel baglanti parcalari ile) For tropical conditions same types (with special fixing parts) are
kullanilabilir. available.

-25 C'den +90 C'ye kadar olan ortam sicakliklari icin uygundur. They are suitable for temperatures from -25 °C up to +90 °C
Tasarim:

ESIT Dahili tip epoksi mesnet izolatérleri yeterli krepaj mesafesi ve
kanat sayisi ile silindirik yapiya sahiptir.

Temel dlcliler IEC 60273-1990'e uygundur.

Ana ve yardimci baglanti noktalari elektriksel olarak birbirleriile
irtibatlidir.

Epoxy cast resin indoor post insulators are cylindrical solid insulators,
with proper creepage and number of ripples.

The main dimensions are in accordance with IEC 60273 - 1990.
Auxiliary inserts are connected with main insert electrically.

Testler:

IEC 60660-1990'a gére asagidaki testler uygulanir: The following tests, according to IEC 60660 - 1990 are performed:

Rutin testler:

e Gorsel kontrol e Visual inspection

» Baglanti noktalari arasinda devre kontrolii (IEC 60660/1999) e Testing of conductive connection of fixing inserts for post insula
e B tipleriicin kuruda sebeke frekansli dayanim gerilimi tors type B (IEC 60660 1999)

* B tipleri icin kismi bosalma dlctimii (kismi desarj) o Power-frequency withstand voltage (dry)

e Partial discharge measurement

Ornekleme testi:
* Tepe kuvvetli * Testing of minimum failing load for bending

Ek testler:
e Yildirim darbe dayanim gerilim testi (istendigi takdirde)
* Tepe kuvveti testi

e Lightning impulse withstand voltage test (on request)
e Testing of minimum failing loads (nominal loads) for bending




Izolatorler / Insulators

MESNET IZOLATORU / POST INSULATOR

Dahili Tip Indoor Type

Rec¢ine Dokiim Cast Resin

I L e e

Teknik Bilgiler / Technical Data

o
3 *(optional for IEC)

—— =

=
=
2

h#1

According to TS595 EN 60137

: . : : : : Petek
Ti Agirtik Min.Tepe kuvveti - : : Min. Krepa
p/ gir / In.Tep . / Olciiler (mm) / Dimensions (mm) . paj / Sayisi /
Type Weight Minimum Bending Min. Creepage :
Rippes
kg kv N h | e | d1 | d2 | d3* d4&  t1 | t2 | t3*  t4
J010-75 1.1 12 10000 130 46 98 | M20 | M10  M16 | 35 | 25 15 | 47 240 3
J010-95 1.4 17.5 10000 175 | 46 | 99 A M20 | M10  M16 | 35 | 25 15 | 47 210 5
J04-175 1.6 36 4000 300 36 80 M16 M6 | M12 35 18 9 | 47 520 "
J010-170 3.0 36 10000 300 46 | 101  M24 M12 | M16 45 25 12 | 57 488 "

According to VDE 0674, VDE 0111

Min. Krepaj/ | Petek

Ti Agirtik Min.Tepe kuvveti T . : .
p/ gir / In.1ep : / Olgiiler [mm) / Dimensions (mm) Min. Creep- | Sayisi/
Type Weight Minimum Bending .
age Rippes
kg kv N h | e*  dl | d2 |d3* | d4& 1 2  t3* t4

10N-1000 1.0 12 10000 130 | 46 = 98 | M20 M10 M16 35 25 15 @ 47 240 3
15N-1000 1.4 17.5 10000 175 | 46 = 99 | M20 M10 M16 35 25 15 @ 47 210 5
30N-500 2.1 36 5000 300 36 80 M16 M6 | M12 35 18 9 | 47 520 "
30N-1000 3.0 36 10000 300 46 | 101  M24  M12  M16 45 | 25 | 12 | 57 488 "

istege bagli olarak diger teknik 6zelliklerde de Uretilebilir / Other specifications can be produced on demand.




Izolatorler / Insulators

www.esitelectric.com

DAHILIDEN HARICIYE GECIT IZOLATOR / INDOOR TO B
OUTDOOR BOLT BUSHING ,»""

Dahili - Harici Tip Indoor-Outdoor Type
Recine Dokiim Cast Resin

Teknik Bilgiler / Technical Data

M10
L1

W
‘ 426

0.5 PN

?118
O
148

Olgiiler / Dimensions (mm)

Tip / Type Min. Tepe Kuvveti / ANma Akimi / Olgiiter (mm) /
p/Typ Minimum Bending Rated Current Dimensions (mm)
N kv A L L1 L2 d

630 470 165 205 20
DDH-10 1250 12

1250 470 165 205 32

630 595 220 275 20
DDH-15 1250 17.5

1250 595 220 275 32

630 880 390 390 20
DDH-30 1250 36

1250 880 390 390 32

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.




izolatorler / Insulators esl.l.

DAHILIDEN DAHILIYE GECIT iZOLATOR /INDOOR TO =N
INDOOR BOLT BUSHING o \\/

Dahili Tip Indoor Type

Recine Dokiim Cast Resin

Teknik Bilgiler / Technical Data

M12 L

€
)L M8x30

‘ P
‘8‘ TR
f

Olgiiler / Dimensions (mm)

Tio / Type Min. Tepe Kuvveti / ANma Akimi / Olgiiler (mm) /
p/Typ Minimum Bending Rated Current Dimensions (mm)
N kv A L L1 L2 d

630 305 120 143 20
DDG-10 1250 12

1250 305 120 143 32

630 520 185 230 20
DDG-15 1250 17.5

1250 520 185 230 32

630 706 321 367 20
DDG-30 1250 36

1250 706 321 367 32

istege bagli olarak diger teknik 6zelliklerde de iiretilebilir / Other specifications can be produced on demand.




Izolatorler / Insulators

KOVAN GECIT iZOLATORU / WALL BUSHING

Dahili Tip Indoor Type
Recine Dokiim Cast Resin

Teknik Bilgiler / Technical Data

www.esitelectric.com

45

M10 M10
b d - L d
~
100 100
= 115 = 115
" 135 135
Olgiiler / Dimensions (mm)
@ <
2 8 2
2
® ®
89 89
155 155

Wall bushings

: Anma Akimi / Min. Tepe Kuvveti > .
Tip / Type D Agirlik / Weight

KV N kg
TRICKER 17.5 10500 4

istege bagli olarak diger teknik 6zelliklerde de iretilebilir / Other specifications can be produced on demand.




Diger Uriinler / Other Products esl.l.

GERILIM GOSTERGESI ve KOAKSIYEL KABLO /
VOLTAGE INDICATOR and COAXIAL CABLE

Gerilim Gostergesi / Voltage Indication

63

37

34,7

O
O
O

]

25

41
29

|
o 1T

L D r
Soket Baglantisi / 7.5
Socket Connection
(m) (mm) e . .
Kapasitif Izolator icin Koaksiyel Kablo / For Post Insulators
3 | 303 4.8
6 | 606 4.8
3 303 6.3
6

L
606 63 o5 Jib% ﬁ:j

Akim Transformatorii icin Koaksiyel Kablo / For Current Transformers

istege bagli olarak diger teknik 6zelliklerde de iretilebilir / Other specifications can be produced on demand.
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MEDIUM VOLTAGE
INSTRUMENT TRANSFORMERS

> INDOOR CURRENT TRANSFORMERS
Technical Information for
: Current Transformers
/03 Support Type Current Transformers
0 2 : AB12, AB24
0 4/05 Support Type Current Transformers
: AB36, AB36-T

/07 Support Type Current Transformers
O 6 : AK24, AK36

W
—
=
L
—
=
O
J

| >INDOOR VOLTAGE TRANSFORMERS
| ]/09 T

/11  Single Pole Voltage Transformers
1 0 : VB12, VB24, VB36

1 2/13 \S/ilggle Pole Voltage Transformers
1 VK36
/ :

/1 5 Double Pole Voltage Transformers
1 4 . 2VB12, 2VB24 o

/17 SinglelPole Voltage Transtformers
1 6 - with Fuse'VBF1Z, VBF24, VBF36



OPERATION CONDITIONS FOR CURRENT TRANSFORMERS

INFORMATION ABOUT THE SAFE
OPERATION OF CURRENT TRANSFORMERS

1. When the secondary terminals are connected to the measuring or protection devices, one of
the terminals should be earthed for safety as seen in FIGURE CT-1

2. The secondary circuit of a current transformer must not be operated open-circuited

3. The secondary winding of a current transformer which will not be used must always be
short-circuited and earthed as seen in FIGURE CT-2

4. For the transformer with reconnectable and/or tapped secondaries, unused terminals must
be left open as seen in FIGURE CT-3

5.The current transformers which have capacitive divider tap (Ck) must be connected to the
indicator. If the tap will not be used then it must be earthed as seen in FIGURE CT-4

FIGURE CT-1

P1 P2
151 152
FIGURE CT-2

Test Voltages

Highest voltage for
equipment Um (r.m.s.)

Rated power-frequency
withstand voltage (r.m.s.)

NN Y Y Y Y Y TN YTV YTV

S1 S2 l

FIGURE CT-3

Rated lightning impulse
withstand voltage (peak)

S2 — Leftopen

Unused
secondary
taps must be a
left open Ck
Unused Ck tab
must be earthed

i—

FIGURE CT-4




INDOOR CURRENT TRANSFORMERS

SUPPORT TYPE
CURRENT TRANSFORMERS

12 -24 kV
Block Type Design
Standard: IEC 60044-1/6, VDE, ANSI, GOST

On request with capacitive layer
On request with barrier

Type AB12 AB12-3 AB24 AB24-3
Rated data

Operating voltage kV] 12-175 2
(maximum)

Test voltages [kV] 28/75 - 38/95 50/125
Rated frequency [Hz] 50 or 60

Maximurm rated Al 2500 4000 [icont 1x In]
primary current

Secondary rated current [A] lors

Rated short-time

thermal current I [1s] [kA] max. 60 [1000 x o]

Rated dynamic current layn  [KA] max. 120 [2,5 x ln]

Weight [approx.] [ke] 22 ‘ 35 ‘ 33 ‘ 48




DIMENSIONS

C
D A
=3 =1 =
|
\ ‘
%
‘ o
®) | ] 1L
i ]
= S
I= ‘
|
= \ 76
I
G
E
Type AB12 AB12-3 AB24
Dimensions (mm)
A 148 148 178
B 220 220 280
C 280 380 290
D 140 140 140
E 350 467 355
F 148 148 178
G 270 370 280
H 125 125 150

PRODUCT OVERVIEW

PRIMARY CONNECTION TERMINALS

M 12,23 deep

o
==

M12,23 deep

w

184
120

32

557 (50}

f

600 <= In <1500A

184
120

32

Y

o

80

AB24-3

Other specifications available on request

< 1 ;
1‘7 ‘

1500 <= In <=4000A




INDOOR CURRENT TRANSFORMERS

SUPPORT TYPE

CURRENT TRANSFORMERS

36 kV
Block Type Design
Standard: IEC 60044-1/6, VDE, ANSI, GOST

On request with capacitive layer
On request with barrier

C C - Type AB36-1 ‘ AB36-3 AB36-T1 AB36-T3
Rated data
Operétmg voltage kv] 36
(maximum)
Test voltages [kV] 70/170
Rated frequency [Hz] 50 or 60
M;mmurn rated Al 3000
primary current
Secondary rated current [A] 1or5
Rated short-time
thermal current I [1s] [kA] max. 60 [max. 1000 x Ir]
Rated dynamic current layn  [KA] max. 120 [2,5 X ltn]
Weight [approx.] [ke] 42 ‘ 52 ‘ 46 ‘ 56

Other specifications available on request




PRODUCT OVERVIEW

c ‘ PRIMARY CONNECTION TERMINALS
D A
\
=a = = M12,23 deep
‘ | | £ 120 Qﬂg;/
| \ /////
| Al H
/
| . In <=600A
M12,23d 184
, eep
" 120 32
ol
S {90} too}
* 600< In <1500A
|
- \ 184
— T w | X
g 9 {><>] ffffff [w}
RS @ Qo
1500 <= In <=3000A
E
Type AB36-1 AB36-3 AB36-T1 AB36-T3
Dimensions (mm)
A 220 240 220 240
B 360 360 390 390
C 260 320 260 320
D 130 160 130 160
E 355 380 355 380
F 250 250 250 250
G 300 300 300 300
H 217,5 217,5 217,5 217,5

Other specifications available on request




INDOOR CURRENT TRANSFORMERS

SUPPORT TYPE

CURRENT TRANSFORMERS

24 - 36 kV
Standard: IEC 60044-1/6, VDE, ANSI, GOST

Type AK24 AK36
Rated data

Oper;tlng voltage [kv] 24 36
(maximum)

Test voltages [kv] 50/125 70/170
Rated frequency [Hz] 50 or 60

M;mmum rated (Al 1500

primary current

Secondary rated current [A] 1or5

Rated short-time

thermal current I [1s] [kA] max. 60 [max. 1000 x Ir]

Rated dynamic current layn  [KA] max. 120 [2,5 x ltn]

Weight [approx.] [ke] 20 30

Other specifications available on request




DIMENSIONS

PRODUCT OVERVIEW

A
*
/L | N
‘ A\ PRIMARY CONNECTION TERMINALS
[aa]
\} M 12,23 deeL \ 0 o
\ LJ@L ﬂ In <=600A
M 12,23 deep 184
— 120 32
1
- g {00 §- {00}
* 600< In <1500A
AK24 AK36
Dimensions (mm)
””””””””””” | w0
””””””””””” %0 | w0
””””””””””” 2w | s
””””””””””” 2 | om
””””””””””” w | s
””””””””””” v | s
””””””””””” o0 | w0
””””””””””” s | w0

Other specifications available on request




INDOOR VOLTAGE TRANSFORMERS

INFORMATION ABOUT THE SAFE
OPERATION OF VOLTAGE TRANSFORMERS

OPERATION CONDITIONS FOR POTENTIAL TRANSFORMERS

1. When the secondary terminals are connected to the measuring or protection devices,
ane of the terminals should be earthed for safety as seen in FIGURE VT-1

2. The base plate must be earthed.

3. The secondary circuits must not be short-circuited during operation. Otherwise the
voltage transformers will be thermally destroyed.

4. If any of the secondary windings of a voltage transformer, used for the purpose of
measuring, will not be used then it must be left open with one terminal connected to
earth as seen in FIGURE VT-2. However, even if the open-delta windings are not to be
used for detection of earth faults, they must be connected in an open delta circuit and an
appropriate resistor (depending on the voltage and thermal power rating of the secondary)
must be connected and open-delta circuit must be earthed only at one point as seen on
FIGURE VT-4. Please refer to the technical recommendations below.

5. For single phase transformers, the neutral terminal of the primary “ N " must be
earthed in the earthed (neutral) systems as seen in FIGURE VT-3

Other important points and notes

When using single pole insulated inductive voltage transformers, it is very important to
be aware that, if a circuit is being closed or during the decaying period of an earth fault,
ferroresonance may occur.

Ferroresonance can lead to the overheating and thermal destruction of the voltage
transformer or high levels of voltages may be induced. In general, ferroresonance can
be eliminated by the use of an appropriate resistor. The resistor is placed as a burden in
open-delta circuit formed by three voltage transformers delta windings. The open-delta
circuit must always be earthed only at one point as seen in FIGURE VT-4. The open-delta
connection can also be used for earth-fault monitoring with appropriate devices.

As the number of cable systems is increasing in the energy distribution systems, the
protection of voltage transformers have become very important for the uninterrupted
operation of the system without any failure and/or down time. For that reason, ALCE is
always recommending the use of open-delta windings in single phase inductive voltage
transformers.

The use of open-delta windings may not be sufficient for the protection of voltage
transformers by itself in some cases. An energy systems design engineer shall always
use proper surge arresters, avalanche diodes, limiters and/or their combinations for the
survivability of the distribution system after a fault or disturbance.




£

FIGURE VT-1

A B
da dn
dn da
a b -_—
da dn e

FIGURE VT-2

Test Voltages

Highest voltage for
equipment Um (r.m.s.)

FIGURE VT-3

Rated power-frequency
withstand voltage (r.m.s.)

FIGURE VT-4

Rated lightning impulse
withstand voltage (peak)

Earth fault
winding resistor




INDOOR VOLTAGE TRANSFORMERS

SINGLE POLE

VOLTAGE TRANSFORMERS

12-24-36kV

Single Pole Insulated

Block Type Design

Type

Rated data

Highest voltage for equipment, [kV]
Um [r.m.s.]

Test voltages [kV]
Rated frequency [Hz]
Rated primary voltage,

Un[max.] [kv]
Secondary voltage V]
Rated burden in class

0.2-0.5-1.0 [vA]
Maximum rated burder for protection [VA]
purpose in class 3P/6P

Thermal limiting current for earth (Al
fault detection winding

Rated voltage factor [8h]

Weight [approx.] [ke]

Standard: |[EC 60044-2, IEC 61869, VDE, ANSI, GOST

Other specifications available on request



DIMENSIONS

PRODUCT OVERVIEW

c A
D
E
-
e ‘ |
l
| | -
| e
e s—
J’;\
1 R — I L
?
Fany ‘ A
| .
E
Type VB12 VB24 VB36
Dimensions (mm)
A 148 178 210
B 220 280 300
C 280 290 320
D 140 145 160
E 350 360 405
F 148 178 248
G 270 280 300
H 125 150 225




INDOOR VOLTAGE TRANSFORMERS

SINGLE POLE
VOLTAGE TRANSFORMERS

36 kV
Single Pole Insulated
Standard: I[EC 60044-2, IEC 61869-3, VDE, ANSI, GOST

Type VK36
Rated data

Highest voltage for equipment, [kv] 36

Um [r.m.s.]

Test voltages [kV] 70/170
Rated frequency [Hz] 50 0or60
Rated primary voltage,

U [max] [kv] 36/V3
Secondary voltage V] 100/V3or10/V3ori20/ V3
Rated burden in class

090510 [VA] 5-10-15-20-30-40...
Maximum rated burder for protection

purpose in class 3P/6P [vA] 100
Thermal limiting current for earth Al 6

fault detection winding

Rated voltage factor [8h] 1.9 Un
Weight [approx.] [ke] 5§

Other specifications available on request




PRODUCT OVERVIEW

/A
/

Type VK36

Dimensions (mm)




INDOOR VOLTAGE TRANSFORMERS

DOURB! E BUEE

VOLTAGE TRANSFORMERS

12 - 24 kV

Double Pole Insulated

Block Type Design

Standard: IEC 60044-2, IEC 61863-3, VDE, ANSI, GOST

Type 2VB12 2VB24
Rated data

Highest voltage for equipment, kV] 2 24
Um [r.m.s.]

Test voltages [kv] 28/75 50/125
Rated frequency [Hz] 50 or 60

Rated primary voltage, [kv] 9 24
Un[max.]

Secondary voltage V] 100 or 110 or 120

Rated burden in class

02-05-10 [vA] 5-10-15-20-30-40...
Maximum rated burder for protection

purpose in class 3P/6P [vA] 100

Rated voltage factor [8h] 1,2Un

Weight [approx.] [ke] 24 36

Other specifications available on request




DIMENSIONS

PRODUCT OVERVIEW

| uw
2VB12 2VB24
Dimensions (mm)
””””””””””” ws | wm
””””””””””” 20 | s
””””””””””” w0 | 20
””””””””””” wo | ws
””””””””””” w | w0
””””””””””” ws | w
””””””””””” w | s
””””””””””” s | w
””””””””””” e T
””””””””””” w | .



MONTRELEC
Sticky Note


INDOOR VOLTAGE TRANSFORMERS

SINGLE POLE

VOLTAGE TRANSFORMERS

TECHNICAL DATA

12 - 24 - 36 kV
With Fuse

Block Type Design

Type

Rated data

Highest voltage for equipment, [kv]
Um [r.m.s.]

Test voltages [kV]
Rated frequency [Hz]
Rated primary voltage,

Un[max.] [kv]
Secondary voltage V]
Rated burden in class

0.2-0.5-1.0 [vA]
Maximum rated burder for protection [VA]
purpose in class 3P/6P

Thermal limiting current for earth (Al
fault detection winding

Rated voltage factor [8h]

Weight [approx.] [ke]

Single Pole Insulated

Standard: IEC 60044-2, IEC 61868-3, VDE, ANSI, GOST

5-10-15-20-30-40...
”””””””””””””””””” o
e
e
x| s | e

Other specifications available on request



PRODUCT OVERVIEW

DIMENSIONS
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210

422

688

523

395

250

300

225

364

s

VBF24-FS

Dimensions (mm)

178

360

575

420

360

178

280

150

320

VBF12-FS

148

300

487

337

350

148

270

125

260

Type

K
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