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MONOFAZE KADEMELI VOLTAJ REGULATORU BILESENLERI

SINGLE-PHASE STEP VOLTAGE REGULATOR COMPONENTS

MOV tipi parafudr
MOV-type series arrester

i¢ montaj kaldirma gézleri . ** ¥
Internal assembly lifiting eyes "« o~
Baglanti kutusu --..."=C —
a-

Junction box

1

Kademe konum géstergesi - - . /33
Position indicator ¢

Yag seviye gostergesi
Qil level indicator

Dalga duvarlar
Radiators

Cabuk ayirmali
kontrol kablosu

Control cable with
quick-disconnect plug

Teknik bilgi levhasi
Nameplates

TVC Kontrolii - TSEA
Voltaj Kontrolii
(mevecut tiirler: sayfa 9)

TVC Control -
TSEA Voltage Control
(types available: page 9)

Topraklama terminali
Ground terminal

Yag tahliyesi igin valf
Valve for oil drainage

Konektorler
Connectors
-
’_
— Busing
- - Bushing
E -
— 3 o we
= . Muayene penceresi (el deligi)
~se=--"" " Inspection window (hand-hole)
P
- Kapak

T -WEEnt Cover

-~~~ Ust filtre valfi
Upper filter valve

" Reglilatér Kaldirma aparati
Regulator lifting lugs

Universal kutu (istege bagi)
icerigi:

- Tim kontrol terminalleri

- Kademe degistirici motor kondansatéri
- Akim trafosu kisa devre cihazi
Universal box (optional)

it contains:

- All control terminals

- TAP-changer motor capacitor

- CT short-circuit device

Yiikte kademe degistirici
(mevecut tipler. sayfa 8)

On load tap-changer
(types available: page 8)

- Topraklama terminali
Ground terminal

_Sabitleme tabani
_.-"" (standart)
Fixation base (Standard)

-
-

Mevcut cihazlar ve aksesuarlar:

1-Basing-Tahliye cihazi (regllatorlere dahildir).

2-Kutuplu Montaj Braketi (288kVA'ya kadar tiniteler gosterilmemistir)

3-Tank ve dalga duvarlar miisteri istegine gore karbon veya paslanmaz gelik olabilir.
4- Karbon celik tank ve dalga duvarlar misteri istegine gére boyanabilir veya
galvanizlenebilir.

Devices and accessories available:

1- Pressure-Relief device (included in the regulators).

2- Pole-Mounting Bracket (units up to 288kVA not shown)

3 - Tank and radiators can be in carbon or stainfess steel according to customers’s requirements.
4 - Carbon steel tank and radiators can have painting treatment or galvanized according to
customer’s requirements




OG VOLTAJ REGULATORUNUN GERILIM KALITESININ ARTIRILMASI & YAKLASIK BOYUTLAR

IMPROVING VOLTAGE QUALITY OF MV VOLTAGE REGULATOR & APPROXIMATE DIMENSIONS

Kademeli Gerilim Regiilatérdiniin Kullanim Avantajlari
Advantages of Using Stepped Voltage Regulator

REGULATOR ONCESINDE REGULATOR SONRASI HAT GERILIMLERI:
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Not. Bu Veriler Neoenergia - Coelba'dan saglanmistir. (Brezilyanin En Blydk Dagitim Sirketlerinden Bir Tanesi)
Note: This Data is provided from Neoenergia - Coelba. (One of the Largest Distribution Companies in Brazil)

Teknik Ozellikler ve Yaklasik Boyutlar
Technical Characteristics and Approximate Dimensions

Sistem Nominal |  Regiilator Ek Yildinm Darbe Regiilator Nominal
Gerilimi Nominal Gerilimi Voltajlar Gerilimi Giicii Akim Genislik Derinlik Yiikseklik
x System Nominal Regulator Nominal Additional Lightning Impulse Regulator Nominal Width Depth Height
E £ Voltage Voltage Voltages Voltage Output Current
8|3 (V) (V) (V) (kV) (kVA) (A) (mm) (mm) (mm)
69 50 780 1000 1450

138 100 1400 1450

__ 1400 1550

1090 1300 1650

__ 1090 1450 1950

1090 1500 2500

150 veya/or

23000 170 () 1090 1650 2200
ou/or 200 (*)

150 veya/or
34500 170 ()
ou/or 200 (*)

Height

Yiikseklik

1800

*Regtilatér opsiyonel olarak 110kV, 150kV, 200kV yildinm darbe dederlerine gore uretilebilir.
L ? *The regulator can optionally be produced according to 110kV, 150kV, 200kV lightning strike values.




OG STANDART SEBEKEYE BAGLANTI SEKLI TEK HAT SEMASI

CONNECTIONTYPETO MV STANDARD NETWORK SINGLE LINE SCHEME

OG Reglilatérlerin sebekeye baglantisi hava yalitimli metal mahfazali hiicrelerle asagdidaki sekilde yapilabilir. Burada gésterilen sema
kapall tiggen baglanti seklidir. Reglilatér girisleri kesici hiicre ile korumasi saglanip ¢ikis tarafinda ylik ayiricili hiicre kullaniimasi yeterli

olacaktir.

The connection of MV Regulators to the network can be made with air-insulated metal-enclosed cells as follows. The diagram shown here is a closed delta
connection. It will be sufficient to protect the regulator inputs with a breaker cell and to use a switch-disconnector cell on the output side.
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OG REGULATOR NASIL BELIRLENIR?

HOW TO DETERMINE MV REGULATOR?

3 Faz 5000kVA bir ylike uygun OG Reglilatér segimi
Selection of MV Regulator suitable for a 3 Phase 5000kVA load
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FIGURE 22 ——@ LOAD SWITCH

Acik Ucgen Kapali Ucgen
Open Delta Closed Delta

Elde Edilen Regulasyon: %10 Elde Edilen Regllasyon: +%15
Phase to Phase Regulation Level: +%10 Phase to Phase Regulation Level: +%15

Her Bir Banka (sete) 2 adet Her Bir Banka (sete) 3 adet
Monofaze Regulatér Monofaze Reglulator
2 Regulators Per Bank 3 Regulators Per Bank

5.0000 kVA
\/3x34,5 kV

=83,7A

30-36kV Gerilim Araliginda 100A Monofaze Regdlatér
100A Step Voltage Regulator at 30-36kV Voltage Level

Hucrelerdeki uygulama érnegi
Application example in cubicles



TSEA TEK FAZLI KADEMELI VOLTAJ REGULATORLERININ (SVR) AVANTAJLARI

ADVANTAGES OF TSEA SINGLE-PHASE STEP VOLTAGE REGULATORS (SVR)

ONEMLI OZELLIKLER
IMPORTANT FEATURES

BkV'tan 36kV'ta kadar gerilim seviyesi secenegi
Voltage level options from 6kV to 36kV

25MVA'ya kadar regulasyon
Regulation up to 25MVA

Cift tarafli reglilasyon imkani (GES, RES igin ideal)
Double-sided editing possibility (ideal for SPP, RES)

Fazlar arasi %15 regulasyon orani
+15% regulation rate between phases

Monofaze galisma
Single phase operation

%0.1'den az yukte kayip
At less than 0.1% load

Sistemde daha iyi bir eneriji kalitesi
A better energy quality in the system

DAHA GUVENILIR OLMASININ NEDENLERI
REASONS WHY IT IS MORE RELIABLE

Dunya standartlarinda kanitlanmis kalite
Proven world-class quality

Hizli teslimat
Fast delivery

Rekabetgi fiyat

Competitive price

Kolay kullanim 6zellikleri
Easy to use features

Uygun fiyatl yedek parca
Affordable spare parts

URUNLER 3 FARKLI SEKILDE MONTAJ EDILEBILIR
PRODUCTS CAN BE INSTALLED IN 3 DIFFERENT WAYS

Yere beton atilarak sabitleme (etrafi tel-fens ile gevrilmesi)
Standing on Concrete Base surrounded by fence !

Beton kdsk icine kurulum
Installation inside concrete kiosk 0 I SE

Treyler, kizak ve romork Uzerine konularak mobil hale getirilme
Mobile subsation on trailers




TSEA TEK FAZLI KADEMELI VOLTAJ REGULATORLERININ (SVR) AVANTAJLARI

ADVANTAGES OF TSEA SINGLE-PHASE STEP VOLTAGE REGULATORS (SVR)
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TARIHIN iNSA ETTiGi GUVENILIRLIK
RELIABILITY BUILT BY HISTORY

Brezilya'daki ve diinya ¢capindaki kamu kurumlari, elektrik tedarik
firmalar ve endustriler tarafindan kanitlanmis kalite ve giivenilirlik.

Quality and reliability proven by utilities, energy cooperatives and
industries in Brazil and worldwide.

GLOBAL STANDARTLARA UYGUN:
COMPLIANCE WITH STANDARD REQUIREMENTS:

Bagimsiz laboratuvarin test raporlariyla kanitlanmistir:
Proven throughindependent laboratory test reports:

* IEEE ANSIC57-15
* |EC 60076-21
* NBR11808.

s w e

USTUN PERFORMANS.

HIGH WITHSTANDING WITH SUPERIOR PERFORMANCE PROVEN
THROUGH LONG LIFETIME AND ENERGY EFFICIENCY

YUK ALTINDA SORUNSUZ KADEME DEGi$TiRME.
ROBUSTNESS ASSOCIATED WITH THE ON LOAD TAP CHANGER

Bakim gerektirmeden 20 ila 25 yil arasinda kullanim 6mri
*Dagitim hattinin gercek yiiklemesine ve diizenlenmesine dayanmaktadir.

Expected life time of 20 to 25 years free of maintenance
*Based toreal loading and regulation of distribution line.

SON TEKNOLOJi ELEKTRONIK KONTROL
VE KOLAY KULLANIM.
CUTTING EDGE ELECTRONICCONTROLANDEASY OPERATION

DUNYA CAPINDA TEKNIK DESTEK iLE BREZILYA'DA
URETILMISTIR.

EQUIPMENT MANUFACTURED IN BRAZIL WITH WORLDWIDE
TECHNICAL ASSISTANCE.




YUK ALTINDA KADEMELER

ON LOAD TAP-CHANGERS

CR-3

- Spring Drive araciliglyla mekanizma eylemi

- Her pozisyon igin galisma stiresi: 4s

- Notr konumdan maksimum konuma ¢alisma suresi: 64s
- Maksimum akim kapasitesi: 668 A

- Mechanismaction through Spring Drive

- Operation time foreach position : 4s

- Operation time from neutral to maximum position: 64s
- Current capacity up to 668 A.

CR-10

- Spring Drive araciliglyla mekanizma eylemi

- Her konum icin ¢alisma slresi: 4s

- Nétr konumdan maksimum konuma galisma slresi: 64s
- Maksimum akim kapasitesi:1200A

- Mechanism action through Spring Drive

- Operation time for each position : 4s

- Operation time from neutral to maximum position: 64s
-Current capacity upto 1200A.

CR-20

- Yeni nesil yiksek hizli kademe degistiriciler

- Mekanizmanin dogrudan motor tahrik hareketi

- Her konum igin galisma siresi: 0,35s

- Notr konumdan maksimum konuma kadar ¢alisma siiresi: 5,6s
- Maksimum akim kapasitesi: 668A

- New generation of high speed tap-changers

- Direct motor drive action of the mechanism

- Operation time for each position: 0,35s

- Operation time from neutral to maximum position: 5,65
- Current capacity up to 668 A.

Notes:

« Eachdeviceis designed for aspecific range of current and voltage applications.

« TSEA tap-changers meet JEEE, IEC and NBR standards for mechanical, thermal and
dielectricrequirements.

Notlar:

« Her cihaz belirli bir araliktaki akim ve gerilim uygulamalari icin tasarlanmistir.
« TSEA kademe degistiricileri mekanik, termal ve dielektrik gereksinimler
agisindan IEEE, [EC ve NBR standartlarini karsilar.



KONTROLLER

CONTROLS

TB-R1000 (Tek Fazh) (Single Phase)

Aciklama: Tek Fazli Kontrol Description: Single Command Control
Diizenleme: Her regilator igin bir kontrol ~ Arrangement: One control for each regulator
Regiilasyon: Geleneksel - Her regiilatérii ~ Regulation: Traditional - Each regulator with

kontrol edebilir. its control.

*Opsiyonel: Ug Fazli Regiilasyon *Optional: Three-phase Regulation

(Ana-yardimct; Ana-takipgi ve regilatorier  (Master - Slave; Master - follower ; and

arasindaki konum farki yénetimi). positions difference management among
regulators).

TVC-SP (Tek Fazh) (Single-Phase)

Aciklama: Standart Description: Standard

Diizenleme: Her regiilator icin bir kontrol ~ Arrangement: One control for each regulator
Regiilasyon: Geleneksel - Her Regulation: Traditional - Each regulator with
regulatori kontrol edebilir. its control.

*Opsiyonel: Ug Fazli Regiilasyon * Optional: Three-phase Regulation
(Ana-yardimct; Ana-takipci ve (Master - Slave; Master - follower,; and
regiilatorler arasindaki konum fark positions difference management among
yonetimi). requlators).

TVC-MP (Cok Fazl) TVC-MP (Multi-Phase)

Aciklama: Tek Fazli Kontrol Description: Single Command Control
Diizenleme: Her regiilatdrde bir kontrol +  Arrangement: One control in each regulator +
optik fiber araciligiyla ara baglanti interconnexion via optic fiber

Regiilasyon: Tek (faz bagina) + Ug fazli Regulation: Single (per phase) + Three-phase
(Ana-yardimci; Ana-takipci ve regiilatorler  (Master - Slave; Master - follower; and positions
arasi pozisyon farki yonetimi). difference management among regulators).

TVC-MPi (Cok Fazli Entegre)
TVC-MPi (Multi-Phase Integrated)

Agiklama: Ug Fazli Kontrol Description: Three-Phase Control
Diizenleme: Her reglilator igin bir kontrol ~ Arrangement: One control for each regulators
banki bank

Regiilasyon: Tek (faz bagina) + Ug fazli  Regulation: Single (per phase) +
(Ana-yardimci; Ana-takipgi ve pozisyon Three-phase (Master - Slave; Master - follower;

farki yonetimi). and positions difference management among




VOLTAJ REGULASYON SISTEMLERIN KARSILASTIRMA TABLOSU

COMPARISON TABLE OF VOLTAGE REGULATION SYSTEMS

ALCAK GERILIM ORTA GERILIM
o VOLTAJ REGULATORU VOLTAJ REGULATORU
REGULELI TRAFO LOW VOLTAGE MEDIUM VOLTAGE
REGULATED TRANSFORMER VOLTAGE REGULATOR VOLTAGE REGULATOR

Gerilim
Dengesizligi

Voltage
Unbalance

Bakim
Gereksinimi

Care
Requirement

Ariza Riski

Risk of
Malfunction

Bakim Esnasinda
Enerji Siirekliligi

Energy Continuity
During Maintenance

Gii¢ Asiminda
Calisma Kabiliyeti

Ability to Operate
in Power Excess

Maliyet

(Maliyetler Ortalama olarak
10MVA giic icin
diistinilmiigtiir)

Cost

(Costs are considered for
an average of 10MVA power)

Fazlari ayn ayri regiile
edememektedir.

Regulate phases separately
cannot.

Kuru tip tarfolar bobinlerini tozdan
arindirmak igin yapilan yillik temizlik
haricinde bakim gerektirmez. Kademe
degistiricinin mekanik ve elektriksel
omrii imalatgi firmadan talep edilmelidir.

Annual cleaning to remove dust from dry

type heater coils Apart from that, it does

not require any maintenance. The mechanical
and electrical life of the tap changer should
be requested from the manufacturer.

En ¢ok ariza yiik altinda kademe
degistirici de goriilmektedir. Ariza
durumunda onarim igin enerji
kesilmesi gerekmektedir.

The most common malfunction occurs in
the on-load tap changer. In case of
malfunction, power must be cut for repair.

Bakim esnasinda enerji kesintisi
yapilmasi gerekmektedir

A power cut is required during
maintenance.

Sogutucu fan vb.. ekipmanlar
kullanilarak nominal giiciiniin %40
lizerine kadar ¢aligabilmektedir.

It can operate up to 40% above its nominal
power by using equipment such as cooling
fans etc.

155.000 br. (Kuru Tip, Montaj
ve Kablolama Harig Harig)

155,000 units (Excluding Dry Type, Mounting
and Wiring)

Fazlari ayn ayri regiile edebilmek
igin Giig Elektronigi Teknolojisini
Kullanmaktadir.

It uses Power Electronics Technology
to regulate the phases separately.

UPS benzeri cihazlar da oldugu gibi diizenli
olarak her yil sadece temizlik ve kontroliiniin
yapilmasi gerekir, bakim gerektirmez

As with UPS-like devices, it only needs to be
cleaned and checked regularly every year,
it does not require maintenance.

Gii¢ Elektronigini ekipmanlari ile donatildigi
igin ¢ok fazla ariza noktasi bulunmakta ve
ariza olugma sikligi fazladir. Bazi pargalarinin
arizalanmasi durumunda tamir maliyeti

cok yiiksektir. (IGBT arizasi vb... gibi)

Since it is equipped with Power Electronics equipment,
there are many failure points and the frequency of
failure is high. If some parts fail, the repair cost is very
high. (such as IGBT malfunction etc.)

Bakim esnasinda enerji kesintisi
yapilmasi gerekmektedir

A power cut is required during
maintenance.

IGBT ile ¢alistigindan dolayr nominal
akimin %10'unun iizerine ¢ikamazlar,
¢tkmalari durumunda ciddi arizalar
olusmaktadir

Since they work with IGBT, they cannot
exceed 10% of the nominal current; if they
do, serious malfunctions occur.

55.000x4=220.000 br.

(2.500kVA AG Statik Regiilatér,
10MVA igin 4ad diisiilmiistiir fiyatlar
montaj ve kablolama harig.)

55,000x4=220,000 units (2.500kVA LV
Static Regulator, 4pcs deducted for 10MVA,
prices exclude installation and cabling.)

Sistem ayn ayni 3 adet monofaze
regiilatérden olustugu igin her
fazi aynr ayri regiile edebilmektedir.

Since the system consists of 3 separate
monophase regulators, it can regulate each
phase separately.

Uriin igerisinde ki kademe degistiriciler her
250.000 kez galigmadan sonra kontrol edilmelidir.
Bu da en az 10 yil siireyle bakim yapiimamasi
demektedir. 1.000.000 kez ¢alismadan sonra
kademe degistiricinin genel kontroliiniin
yapilmasi gerekmektedir.

The tap changers in the product should be
checked after every 250,000 operations.

This means no maintenance for at least 10 years.
After 1,000,000 operations, a general check of the
tap changer is required.

Ariza noktasi az, ariza durumunda
onarim maliyetleri diigiiktiir. Arizaya
miidahale esnasinda enerji kesintisi
gerektirmez.

Failure points are few, repair costs are low in case
of failure. It does not require a power outage during
fault response.

Sistem 3 adet ayri ¢alisan monofaze regiilatorden
olustugu igin iiriinler teker teker bakima alinarak
enerji kesintisi yapmadan bakim tamamlanabilir.
Ayrica bir regiilatére bakim sirasinda regiilatérler
by-pass edilerek enerji siirekliligi saplanmaktadir.

Since the system consists of 3 separately operating single-
phase regulators, the products can be maintained one by
one and the maintenance can be completed without any
power interruption. Additionally, during maintenance on a
regulator, energy continuity is ensured by bypassing the
regulators.

Nominal giiciiniin %60’inin (izerinde de
calisabilmektedir. Bu durumda sadece
regiilasyon oranlari diismektedir.

It can also operate at over 60% of its nominal
power. In this case, only the regulation rates
decrease.

110.000 br. Montaj ve Kablolama
Harig, Yaklasik Montaj maliyeti

20.000 br.)

110,000 units (Excluding Assembly and Cabling,
Approximate Assembly cost 20,000 units)



UYGULAMALARIMIZ

OUR APPLICATIONS
Sirketimizin temsilcisi oldugu TSEA marka Orta Gerilim Installation of TSEA brand Medium Voltage Regulators, of
Voltaj Regiilatérlerinin kurulumu Uludag Elektrik Dagitim which our company is the representative, took place at
A.S. (UEDAS) dagitim merkezlerinde gerceklesmistir. Uludag Elektrik Dagitim A.S. (UEDAS) distribution centers.
3 farkl merkeze yapilan kurulum ile bu merkezlerdeki hem With the installation in 3 different centers, both voltage
gerilim diisiimii hem de gerilim yiikselmesi ¢éziime drop and voltage increase in these centers have been
kavusturulmustur. resolved.

Armutiu / YALOVA
= 825 kVA - 250 A - 33.000 V

= TVC-MP (Cok Fazl) Kontrol
Multi-Phase Controls

= CR-10 Yuk Altinda Kademe Degistirici
CR-10 On Load Tab-changers

=  Sogutma Sinifi: Yag Dolasimi ve Hava Temasli
Dogal Sogutma
Cooling Class: ONAN

Gokceada /| CANAKKALE

= 900 kVA - 600 A - 15.000 V

= TVC-MP (Cok Fazl) Kontrol
Multi-Phase Controls

= CR-10 YUk Altinda Kademe Degistirici
CR-10 On Load Tab-changers

= Sogutma Sinifi: Yag Dolasimi ve Hava Temasl
Dogal Sogutma
Cooling Class: ONAN

Altinova / BALIKESIR
= 825 kVA-250A -33.000V

= TVC-MP (Cok Fazl) Kontrol
Multi-Phase Controls

= CR-10 Yuk Altinda Kademe Degistirici
CR-20 On Load Tab-changers

=  Sogutma Sinifi: Yag Dolasimi ve Hava Temasli
Dogal Sogutma
Cooling Class: ONAN




Betim Fabrikas - Brazilya / Betim Factory - Brazil o Contagem Fabrikas - Brazilya / tontagem Facto‘ry - Brazil

Tek fazh voltaj regiilatorleri icin genel uygulamalar
Usual applications for single-phase voltage regulators

Olagan Yiikler
Usuaf Loads

Dagitim hatlarindaki voltaj regiilatorleri .

Yilk Altinda Kademe Degistiricisiz Voltage regulators on the distribution lines
= transformatorler + Voltaj regiilatorleri
4 \
(R I,-'l Transformers without OLTC .,
’\ / + Voltage requfators ’ D el T

| Kapasitor banki Kutup transformatorleri
- Capacitors bank Monophase transformers
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