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Company Profile

Aksis Enerji Sistemleri Ltd.

Aksis Energy Metering Systems (AKS]) is established in
2003 for providing metering solutions like Automatic Meter
Reading, Billing Software in every level of energy sector.
The company is focused on saving and efficient using of
energy by its Meter Management and Loss & Leakage
tracing solutions.

AKS answers all expectations in power systems with high
quality products and custom design software solutions.

AKS customers create over 100 million Euro energy bills
using different Metering and Billing methods of AKS.
Aksis Enerji Sistemleri (AKS) tim enerji seviyelerinde 6lgme
ve saya¢ otomasyon konularinda hizmet sunmak Uzere
2003 yilinda kurulmustur. Sirket enerji 6l¢im yonetimi
sistemleri ile enerjinin efektif kullanilmasi sayesinde enerji
tasarrufuna odaklanmistir.

AKS, yiiksek kaliteli 6l¢iim ve haberlesme donanimlariile
musteri istekleri dogrultusunda 6zel yazilim ve sistem
cozimleri saglayarak dlgmenin her turld talebine cevap
verebilmektedir.
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Aktif Mihendislik Ltd.

Aktif Engineering (AMDT) is established in 1996
Measuring, Protecting and Quality of Electricity.

2200m? headquarter of AMDT is located in Istanbul
consisting of 35 employees. Since establishment AMDT
provides high quality engineering, supplying and start-up
services for the power quality, energy saving, energy
metering, protection. AMDT provides standard and custom
designed solutions to domestic and international
customers.

Aktif Miihendislik (AMDT) 1996 yilinda Ol¢gme, Koruma ve
Enerji Kalitesi alanlarinda faaliyet gostermek uzere
kurulmustur.

AMDT 35 calisani ve 2200 m2yonetim binasi ile istanbul'da
yer almaktadir. AMDT kurulugsundan beri enerji sektoriine
ylksek kaliteli 6lglim cihaz ve sistemleri, koruma cihaz
ve sistemleri ile enerji tasarrufu ve maliyet analizi
konularinda ylksek kaliteli muihendislik hizmeti
saglamaktadir.

Aktif Rayli Sistemler Ltd.

Aktif Railway Systems (ARS] is established in 2008 for the
designing and providing of traction systems’ substations
as well as providing on-board equipment used on vehicles.

Eventhoughitis a brand new company, ARS managed to
complete successfully both Antalya Light Rail System
project as well as Istanbul Metro Stinger System projects.
Aktif Rayli Sistemler (ARS) 2008 yilinda rayli sistemlerde
trafo merkez ekipmanlarinin tesisi ve tren uzeri
uygulamalarinda kullanilan elektriksel tirtinlerin temini
amaciyla kurulmustur.

Cok genc bir sirket olmasina ragmen ARS, hem Antalya Hafif
Rayli Sistemleri projesinde, hem de Istanbul Metro Stinger
Sistemi projelerini ilk yilinda basariyla sonucglandirmistir.



Aktif Elektroteknik A.S.

The company is established to manufacture Switchgears
and Kiosks under the name of “Setas” in 1981. First in
2008, company merged to Aktif Group as Aktif
Elektroteknik (AET) and then the company becomes
international after significant participation of Italian Friem
S.p-Ain 2009. 9000m? factory of AET is located in Ankara
consisting of over 100 employees.

AET operates with its 30 years of manufacturing
experience, modernized machinery line, ever increasing
know-how, experienced Turkish and Italian R&D teams,
quality products type tested by the leading accredited
European laboratories.

Sirket 1981 yilinda “Setas Elektrik” adiile hiicre ve trafo merkezi
uretmek Uzere kurulmus olup, Mayis 2008’ de Aktif Group
biinyesine katilarak Aktif Elektroteknik (AET) adini almis ve
Agustos 2009'da italyan mengeli Friem S.p.A. ile imzaladig
ortaklik ile uluslararasi bir sirket olmustur.

AET 100 calisani ve 9000 m? dretim alani ile Ankara'da
faaliyet gostermektedir.
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Coet S.r.L.

Since establishment in 1962 in Milan, Coet has been
producing AC/DC switching equipments and panels that
are used safely by its customers thanks to the Coet's work
on industrial and electric equipment and patents obtained
in this field.

i
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Coet has been working on Industrial and railway systems
and has become one of the leading companies in the field
of supplying switching equipments for traction substation.
1962 yiinda Milan’ da kurulmus olan Coet, endustriyel elektrik
cihazlari Uzerine c¢alismalari ve aldigi patentleriyle,
musterilerinin AG, OG panolarinda glivenle kullanabilecegi
bircok tretim gerceklestirmistir.

Coet Endustri ve Rayli sistem alanlarinda calismakta olup,
trafo merkezleri i¢cin anahtarlama elemanlari saglama
konusunda faaliyet gostermektedir.

Sirket Profili

Friem S.p.A.
Friem manufactured over 40 million ampere and 1000

power rectifiers for the worldwide since it's established
in Milan at 1950.

Having technical knowledge of energy and electro mechanics
along with ability of complete design of conversion systems,
Friem provides also HV DC insulators, DC switches, anodic
control and protection products and auxiliary equipments
like polarization products to its customers.

Friem is a share holder of Aktif Elektronik in Turkey and
also COET S.r.L in Italy.

Friem 1950 yiinda Milan'da Yiiksek Gii¢ Donustirtctileri imalati
icin kurulmus olup, diinya ¢apinda kullanilmak tizere 40 milyon
Amper ve 1000 adedin tzerinde Gu¢ Dogrultucusu tretmistir.

Friem Enerji sektory ile Elektromekanik alanlarindaki teknik
bilgisi ile rayli sistemler, endustri, glines enerjisi ve polisilikon
uygulamalari icin yiksek gucli DC ceviriciler uretir.

Friem Tiirkiye'de Aktif Elektroteknik A.S. nin ve italya'da Coet
S.r.L.'nin hissedaridir.
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Mission
Misyon

By the help of our followings mission is continuing to
announce product quality and knowledge of our company
and country in best possible way by meeting rising
customer expectations.

open minded approach

high quality policy

innovative ideas

constantly improved processes
polished employees
knowledge based decisions

vVvVvyVvVvyyswy

Asagidaki ilkeler ile yikselen musteri beklentilerini
karsilayarak sirketimizin ve dlkemizin Urin ve bilgi
kalitesini en iyi sekilde duyurmaya devam etmektir.

» acik fikirli yaklasim

» yiksek kalite anlayis

» vyenilik¢i dustinceler

» sirekliiyilestirilen strecler
» iyi egitimli calisanlar

» bilgiye dayali kararlar
Vision

Vizyon

To increase the number of our loyal customers in
global market, hence increasing the market share and
becoming reputable, reliable and preferred company in
the world.

Tum dinyada enerji sektortindeki sadik musterilerinin
sayisini arttirarak, bu sayede pazar payini genisletmek
ve konusunda sektorin en bilinen, glivenilen ve tercih
edilen sirketlerinden biri olmaktir.

Introduction

Giris

Aktif Group is in continuous development with its
customer oriented activities, advanced engineering
know-how, R&D works, software developing abilities
and with the continuous support of loyal customers that
are attained and protected by precise work and ethical
principles of the company.

The group companies have ISO 9001 since 90s and our
factory has ISO 14001 Environment and ISO 18001
Occupational Health and Safety Certificates.

Aktif Group musteri odakli faaliyetleri, yiksek tretim
kalitesi, ileri Miihendislik bilgisi, Ar-Ge ¢alismalari ve
yazilim gelistirme becerileri ve titiz ve ilkeli ¢alismasi
sayesinde kazandigl ve korudugu sadik mdusterileri ile
surekli bir gelisim icindedir.

Grup sirketleri 1990l yillardan beri ISO 9001 kalite
belgesine sahip olup, fabrikamiz ISO 14001 ¢evre ve ISO
18001 is sagligl ve guvenligi sertifikalarina sahiptir.

Technology

Teknoloji

The most important activities of Aktif is R&D and increase
the Employee quality which the investment amount of these
activities are more than average.

All mechanical projects are designed by 3D-CAD platforms.
Power flow, test and quality works are calculated by
Worldwide accepted simulation software and ActWin
software as well as developing software for different
platforms.

Aktif'in en onemli aktiviteleri Ar-Ge ve Personel kalitesi olup,
bu aktivitelere ortalama Uzerinde yatirim yapilmaktadir.

Tim mekanik projelerin tasarimi 3D-CAD platformunda
yapilmakta olup eneriji akigi ve kalitesi i¢in diinyaca kabul
gormustasarim ve simulasyon yazilimlari kullanilmakta
olup farkli platformlarda yazilim gelistirilmektedir.




Security

Giivenlik

The human safety and security are the main concernsin all
of our products. Design, Interlock logics and documentation
of our products are implemented, manufactured and tested
in order to reach the highest safety level.

Furthermore, services and site works are done according
to human safety rules by taking into account the
dangerous of electricity.

Tum Urinlerimizde insan emniyeti ve guvenlik en 6n
plandadir. Urtinlerimizin tasarimi, kilitteme mantiklari
ve dokimantasyonu, can givenligi agisindan en Ust
dizeyde imal ve test edilmektedir.

Ayrica tim servis ve saha hizmetleri de elektrik enerjisi
ile calisildiginin bilincinde olarak is ve isci giivenligi
kurallarina uygun olarak yapilmaktadir.

Local & Remote Monitoring

Izlenebilirlik

Energy continuity and efficiency can be ensured only by
monitoring of equipments local and remotely.

Our products are designed with remote monitoring and
management features by the help of our software
development abilities on different platforms and hardware
capabilities. This will ensure the saving and profitability,
directly.

Enerji strekliliginin ve verimliliginin saglanabilir olmasi
ancak izlenebilirlik ile mimkundur.

Farkli platformlarda yazilim gelistirme becerilerimiz ve
donanimsal imkanlarimiz sayesinde Uriinlerimiz uzaktan
izleme, takip edebilme ve ydnetebilme becerileri ile
donatilmakta ve bu sayede isletme karliligina hizmet
etmektedir.

Sirket Profili

Service Continuity

Servis Siirekliligi

The service continuity means efficiency of power
consequently profitability of the business.

Our products are designed and manufactured in order to
ensure energy sustainability and provide the best service
availability.

Eneriji surekliligi, enerji verimliligi dolayisiyla da isletme
karlligi demektir.

Bu bilingle urtinlerimiz enerji surekliligini saglamak tizere
en iyi hizmeti verebilecek sekilde tasarlanmakta ve
uretilmektedir.

High Perfoermance, Durable and Simple
Performansli, Dayanikli ve Kullanici Dostu
Endurance of our products, which are produced with high
level of awareness and accurateness in addition to follow
international standards, ensures an outstanding
performance for the users. Therefore our products are
considered as top of the line products.

Our products have the most simple and functional
features for emergency applications as well as
persistence of habits and customer satisfaction are basics
in design, production and shipment.

Uluslararasi standartlarin Gizerine sektorel biling ve titizlik
ile izledigimiz dayaniklilik Urdnlerimizin Ust kategoride
degerlendirilmesine ve kullanici igin mikemmel bir
performansin ortaya ¢citkmasina olanak saglar.

Uriinlerimiz acil durum uygulamalari ve aliskanliklarin
surekliligi acisindan en basit ve en islevsel kullanima sahip
olup, urdnlerimizin tasarim, imalat ve sevkinde musteri
memnuniyeti temel referanstir.



Raillway Sulstations
CER Gucu Dagitim Sistemi

Power Engineering

Monoblock Concrete Kiosk
Prefabricated Concrete Kiosks
Sheet Steel Kiosks

Metal Clad Switchgears

Metal Enclosed Switchgears
Gas Insulated RMUs

Traction Transformators
Inductive & Capacitive Compensation
Traction Rectifiers

DC Switchgears

Disconnecting Cubicles
Negative Panels

Over Voltage Protection Device
DC Feeder Protection
Insulation Monitoring

Il Enerji Mihendisligi

Monoblok Beton Koskler

Prefabrik Beton Koskler

Sac Koskler

Metal Mahfazali Metal Bolmeli Hiicreler
Metal Mahfazali Moduler Hiicreler
Gaz izoleli RMU’lar

CER Gucd Trafolari

Enduktif ve Kapasitif Kompanzasyon
CER Guci Redresorleri

DC Hucreler

Ayirici Panolari

Negatif Paneller

Asiri Gerilim Koruma Panosu

DC Fider Koruma

izolasyon izleme
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Power Engineering
Enerji Muhendisligi

Aktif Railway Systems integrates knowledge to worldwide
experience of manufacturer companies in order to serve overall
solution in railway applications. Aktif designs and simulate AC/DC
power distribution for all level since 380 kV / 154 kV substation to
24 Vdc power requirement in vehicles.

Engineering Services

Load Flow on transmission and distribution line
Selectivity for transmission and distribution line
Electrical and physical design for entire substation
AC Distribution product selection

Power quality simulation and system design

DC load flow according to different scenarios

DC Rectifier design
DC Distribution Design
On board modernization services

VYV VYVyVVYVYYVYYy

Aktif Rayli Sistemler biinyesindeki bilgi birikimini yurtdisi
temsilcilerinin diinyadaki tecriibesi ile birlestirerek tim rayli
sistemlerde uctan uca ¢ozlimler sunmaktadir. 380 kV veya

154 KV iletim seviyesinden baslayip arag icindeki 24 Vdc
besleme noktalarina kadar tim seviyelerde AC/DC elektrik
dagitimi tasarlanip, orneklendirilip uygulamalari yapilmaktadir.

Mihendislik Hizmetleri

» iletim ve Dagitim seviyesinde Yiik Akisi Simiilasyonu
> iletim Dagitim seviyesi korumada secicilik hizmetleri
> Trafo merkezleri elektriksel ve fiziksel tasarimi
» AC Dagitim Urlnleri secimi
» Enerji Kalitesi simiilasyonu ve sistem tasarimi
» Farkli senaryolara gore DC sistem ylk akisi ve simiilasyonu _ﬂ _ﬁ' ﬁ g _ﬁ'
> DC Redresor (Rectifier) Tasarimi = =" = J_,/;_I =H
» DC Dagitim Uriinleri Tasarimi CaY ®@' { 1 { . 3 {
» Arag Usti uygulamalarda modernlestirme hizmetleri 4 l?,_l |9‘—| et
B2
I
W R
- Q Q
s i
e I
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Monoblock Concrete Kiosk A
Monoblok Beton Koskler

SMK type Monoblock Concrete Kiosks manufactures comply with
IEC 62271-202 standards.

SMK Monoblock Concrete Kiosks have all related type tests and
manufactures material and painting that are environmental
friendly. C35 class cement is used in the manufacturing of SMK
kiosks in terms of pressure withstand level.

Advantages:

» Operation security approved by type test

» Smallarea requirement

» Assembly in a short time due to its Monoblock structure.

» Allsize of MV cables can be bending for easy mounting due to
the cable compartment.

» Separate roof provides to place the switchgears in the SMK
easily.

» Easy and fast mounting

Customized solutions and dimensions available for the different
application.

Standard dimensions;

» Width : 2550 /3150 /4100 / 4350 / 4850 / 5350 / 5850 /
6150/ 6500/ 7000/ 7500 mm

» Depth : 2350/ 2550 mm

> Height : 2960/ 3500 mm

SMK serisi Monoblok Beton Késkler IEC 62271-202 ve TEDAS
MYD/2000-036.B sartnamesine uygun olarak imal edilmektedir.

SMK serisi icin 6ngorilen tim tip testleri mevcut olup dogaya
uyum saglayacak renk ve yapida Uretilmektedir. Kullanilan
hazir betonun basing dayanim sinifi C35 tir.

Avantajlari:

> isletme glivenligi tip testleri ile belgelenmistir.

» Olcileriitibari ile cok fazla yer kaplamaz.

» Monoblok yapisindan dolayr kurulumu ¢ok az zamanda ve
sorunsuz sekilde yapilabilmektedir.

» Tank temel bolimi sayesinde en blytk kesitli orta gerilim
kablolarinin bile kablo kivrilma yari¢apina uygundur.

» Catisinin basitce ayrilabilir olmasi sayesinde, triinler SMK
icerisine kolaylikla konulabilir veya icerisinden
kolaylikla cikarilabilir.

» Hizli montaj imkani verir.

Farkli uygulamalar icin musteriye 6zel ¢oziimler yapilabildigi
gibi standart imalat dlcileri su sekildedir.

» En : 2550/ 3150/ 4100 / 4350 / 4850 / 5350 / 5850 /
6150/ 6500/ 7000 / 7500 mm

» Derinlik  :2550/2350 mm

» Yikseklik :3500/2960 mm

9 AKTIF
ELEKTROTEKNIK
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Prefabricated Concrete Kiosks

Prefabrik Beton Koskler

SPK serisi Prefabrik Beton Koskler, Monoblok Kosklerin ¢oziim
olamadigi yerlerde kullanilabilen, dlciileri diger kosklerde
oldugu gibi sinirlandiritmayan esnek urtnlerdir. Parcalarda
kullanilan hazir betonun basing dayanim sinifi C35 tir.

Avantajlari:

» Parcalar halinde imal edilmesinden dolayi parca agirtiklari
disiktir ve nakliyesi kolaydir.

» Tank temel bolimi sayesinde en biiyik kesitte orta gerilim
kablolarinin kablo kivrilma yaricapina uygundur.

> ¢ derinliginin 5300 mm ve yiiksekliginin 4600 mm 6lciilerine
kadar imal edilebilmesi sayesinde Metal Clad Hiicre
uygulamalari ile beraber kullanilabilir.

» Yilin her mevsiminde imal edilebilir ve kurulumu yapilabilir.

> istenildigi zaman parcalar sokiilerek bagka bir yerde
yeniden kurulumu yapilabilir.

Standart dl¢llerde imalat yapilabildigi gibi misteriye 6zel
olcllerde de imalat yapilabilmektedir.

Standart Olciiler

» En : 5340/ 7340/ 7940 / 11230 mm
» Derinlik : 4090 mm

» Yikseklik :3590 mm

Ozel Olciiler

» En :>5500 mm

» Derinlik 1> 4600 mm

» Yikseklik :>5300 mm

[ = —
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Prefabricated Concrete Kiosks are the best solution in terms
of dimension where the SMK type Mono-Block Kiosks are
not sufficient. The cement used in the manufacturing has
the class of C35 in terms of the pressure withstand level.

» Due to the manufacturing as small pieces, the weight of each
partis light and easy to transport.

» Allsize of MV cables can be bent for easy mounting due to
the cable compartment.

» Suitable for the Metal Clad Switchgears application due to their
wide dimensions of width 5300 mm and height 4600 mm.

» Can manufacture and assemble in any season.

» Prefabricated compact Kiosks are demountable type for
replacement.

Customized solutions and dimensions are available for different
applications.

Standard dimensions;

» Witdh : 5340/ 7340/ 7940 /11230 mm
» Depth : 4090 mm

» Height :3590 mm

Special Dimensions;

» Width :>5500 mm

» Depth :>4600 mm

» Height :>5300 mm




SCK series Sheet Steel Kiosks are manufacture comply with
IEC 62271-202 standards. Demountable structure provides to
assemble easily in a short period.

General Specifications;

» Main structure 3 mm, doors and roof 2 mm galvanized metal.
» Easy transportation due to the light weight.

» Heat proof against the warm and cold environmental conditions,
and P23 protection class.

Easily demountable and transfer to a different place when requires
Flexible dimensions can be manufacture for different application.
NPU material used at the floor against the corrosion

Platform and trailer type manufacturing possibilities.

vvyvyy

SCK series Sheet Stell Kiosk types;

» SCK-D for Distribution Substation applications
» SCK-T for Transformer Center applications

Sheet Stell kiosks are generally manufactured upon customer
requirements, but SCK-T series kiosks has the following standard
dimensions.

SCK-T Standard Dimensions:

» Upto400 KkVA(WxDxH) :3500 x 1650 x 2000 mm
» Up to 1000 kVA (WxDxH) :3800 x 2150 x 2400 mm
» Up to 1600 kVA (WxDxH) : 4250 x 2350 x 2600 mm
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Sheet Steel Kiosks
Sac Koskler

SCK serisi sac koskler EN 62271-202 standardina uygun olarak
imal edilmektedir. Demonte yapisindan dolayi kurulumu ¢ok
kisa sirede ve sorunsuz sekilde yapilabilmektedir.

Genel Ozellikleri

» Karkasli 3 mm, ¢ati ve kapilari 2 mm galvaniz sacdan imal

» edilmistir.

» Agirliginin disiik olmasi nedeni ile nakliye kolayligi
saglamaktadir.

» |P23 koruma sinifinda olup sicak ve soguga karsi isi
yalitimUlidir.

» lIstenilmesi durumunda ok kolay yer degisikligi yapilabilir.

» Farkli uygulamalar icin farkli olciler de ve farkl sekillerde
tasarlanip, uretilebilir.

» Paslanmaya karsi tabani NPU malzemeden imal edilmistir.

» Sac koskler romork veya platform tizerinde Uretilebilmektedir.

SCK serisi sac kogk tipleri;

» Dagitim merkezleriicin  SCK-D
» Trafo merkezleriicin SCK-T

Sac koskler genellikle misteri isteklerine gore tretilmekte
olup, SCK-T tipi koskler i¢in standart dlcller su sekildedir.

SCK-T Standart Olciiler

» 400 kVA'e kadar (ExDxY) : 3500 x 1650 x 2000 mm
» 1000 kVA'e kadar (ExDxY) : 3800 x 2150 x 2400 mm
» 1600 kVA'e kadar (ExDxY) : 4250 x 2350 x 2600 mm

- —
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A\ Metal Clad Switchgears

Metal Mahfazali Metal Bolmeli Hiicreler

SMC serisi Metal Clad cekmeceli tip hiicreler, 1 kV' tan
40,5 kV" a kadar IEC62271-200 standartlarina uygun olarak
Uretilen anahtarlama ve kontrol hiicreleridir.

Aktif Elektroteknik Metal Clad tipi hiicreler IEC 62271-200
standardinda asagidaki 6zellikleri ile tanimlanirlar.

» 3 mm celik sac

» LSC 2B Maksimum servis sirekliligi

» PM Bolmelendirme sinifi

» AFLR tipi i¢ Ark sinifi

» Metal ayrimli, toprakli 4 erisilebilir bolim

» 31.5kA/1sicark testiile maksimum insan glivenligi

» Emniyetli elektriksel ve mekaniksel kilitleme sistemleri

» Kolay ve hizli servis imkani veren arabali tip Vakum / SFé
kesici

Genel Urin bandi ve d6zellikleri

» Anma Gerilimi :3.6 ... 40.5 kV

» Anma Yalitim Diizeyi :10 ...85 kV

» Yildirim Darbe Dayanim Gerilimi 140 ... 185 kV

» Anma Frekansi :50/ 60 Hz

»  Anma Akimi :630...3150 A

> Kisa Sureli Dayanim Akimi :16...31.5kA (3 s)
» ic Ark Dayanimi :16...31.5kA (19

AKTIiF v
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Metal Clad Switchgears are switching and control cubicles
manufactured between 1kV ... 40.5 kV comply with IEC 62271-200
standards.

SMC series Metal Clad Switchgears are defined with following
features according to IEC 62271-200 standards.

VVYy VYVvyYVYyVYYVY

3 mm sheet steels

LSC 2B class Loss of Service Continuity

PM Partition Class

AFLR Internal Arc Classification

4 earthed accessible compartments

Maximum personal safety with 31.5 kA / 1 s internal arc test.
Safety electrical and mechanical Interlocking systems.
Withdrawable type Vacuum / SF6 Circuit Breaker for fast and
easy servicing

General Production Range and Specifications

vV vV VYVYyVvYy Yy

Rated Voltage :3.6...40.5kV
Power Frequency withstand Voltage :10 ...85 kV
Lightning Impulse withstand Voltage :40 ... 185 kV

Rated Frequency :50/ 60 Hz

Rated Current (natural ventilation)  :250...3150 A
Short time withstand Current :16...315kA (3]
Internal Arc withstand Current :16...315kA (1)




SME series Metal Enclosed Switchgears are the switching and
control cubicle between 1kV and 40.5 kV, manufactured by Aktif
Elektroteknik in conformity with IEC 62271-200 standards.

SME series Metal Enclosed Modular Switchgears are defined with
following features as per |[EC 62271-200 standards:

2 mm sheet steel

LSC 2A Loss of Service Continuity

PI Partition Class

AFL Internal Arc Classification

3 earted accessible compartments.

Maximum personal safety with up to 25 kA / 1s internal arc test.
Safety electrical and mechanical Interlocking systems.

SFé gas insulated Circuit breaker allows fast and easy servicing
Grounding system with ensured continuity.

VVVVVVYYVYYY

General Production Range and Specifications

» Rated Voltage :3.6... 40.5kV

> Power Frequency withstand Voltage :10 ...85 kV

» Lightning Impulse withstand Voltage :40 ... 185 kV

» Rated Frequency :50/ 60 Hz

» Rated Current :630... 1250 A

» Short time withstand Current :16/20/25kA (1s)
» Internal Arc withstand Current :16/20/25kA (18)
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Metal Enclosed Switchgears
Metal Mahfazali Modiler Hucreler

SME serisi Metal Mahfazali Modiler Hiicreler, 1 kV'tan

40,5 kV'a kadar IEC 62271-200 standartlarina uygun olarak
Aktif Elektroteknik tarafindan tretilen anahtarlama ve kontrol
hicreleridir.

Metal Enclosed tipi hiicreler IEC 62271-200 standardinda
asagidaki ozellikleri ile tanimlanirlar.

2 mm celik sac

LSC 2A Servis Sirekliligi sinifi

Pl Bolmelendirme sinifi

AFL tipi i¢ Ark sinifi

Metal ayrimli, toprakli 3 erisilebilir bolim

25 kA /1 sic ark testi ile maksimum insan givenligi
Emniyetli elektriksel ve mekaniksel kilitleme sistemleri
Kolay ve hizli servis imkani veren ¢cekmeceli veya sabit tip
SFé6 kesici

Sirekliligi saglanmis topraklama sistemi

VY VVVYYVYYVYY
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Genel Uridin bandi ve 6zellikleri

» Anma Gerilimi :3.6... 40.5kV

» Anma Yalitim Diizeyi :10 ...85 kV

» Yildirim Darbe Dayanim Gerilimi  :40...185 kV

» Anma Frekansi :50/ 60 Hz

» Anma Akimi :630... 1250 A

» Kisa Siireli Dayanim Akimi :16/20/25kA (1 s)
» ic Ark Dayanimi :16/20/25kA(1s)
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A Gas Insulated RMUs
Gaz izoleli RMU’lar

TPR series Gas insulated RMUs (Ring Main Units] are serving the
compact solution for Medium Voltage distribution systems with
rated voltage from 1 kV to 40.5 kV.

RMUs are providing the compact and modular solutions due to
their small sizes that switching by vacuum type Circuit Breakers in
the SF6 gas insulated compartment. TPRé switchgear is contains
all switching equipments and live parts sealed with its stainless
steel tank.

The structure is designed to stand electro-dynamic stress while it
is working.

TPRé Switchgears are approved by the Italian CESI laboratory for
conformity of AFLR access of the IEC 62271-200 standards.

General Production Range and Specifications

» Rated Voltage :7.2...40.5kV

» Power Frequency withstand Voltage :10 ...85 kV

» Lightning Impulse withstand Voltage :70 ... 185 kV

» Rated Frequency :50/ 60 Hz

> Rated Current :200... 1250 A

> Short time withstand Current :16/20/21/25kA
» Internal Arc withstand Current :16/20kA (18]

TPRé serisi RMU (Ring Main Unit) hiicreleri, 1 kV dan 40.5 kV'a
kadar olan OG dagitim sistemleri icin kompakt ¢oziimler
sunmaktadir.

RMU’lar anahtarlama boliimlerinin SF6 gaz izoleli olmasi ve
anahtarlamanin vakum kesicilerle saglanmasindan dolayi cok
kicuk hacimlerde modiler ¢oziim olustururlar. TPRé
hiicresinin canli parcalari ve anahtarlama elemanlari
paslanmaz celik tank icersinde mihirlenmistir. Hiicre yapisi
operasyon sirasinda elektromekanik zorlanmalara dayaniklidir.

TPRé serisi RMU’lar |IEC 62271-200 standardina uygun
olarak AFLR erisim sartlarini saglamakta olup, 25 kA’ e
kadar olan tip testlerinden basariyla ge¢mistir.

Genel Urin bandi ve 6zellikleri

» Anma Gerilimi :7.2...40.5kV

» Anma Yalitim Diizeyi :10 .85 kV

» Yildirim Darbe Dayanim Gerilimi  : 70 ...185 kV

» Anma Frekansi :50/ 60 Hz

» Anma Akimi :200 ... 1250 A

» Kisa Sureli Dayanim Akimi :125/16/20/21/25kA
» ic Ark Dayanimi 116/ 20 kA (1 8)
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The product range of Aktif includes traction transformers as
well as distribution and power transformers. In addition to
special transformer it is also offered inductive components
in order to solve electro technical problems.

Traction Transformers

Generally this type of transformers are using for supplying
Diod-Rectifer Units that ensures DC power in railway
systems.

Typical application for 750 V dc systems is;
Double secondary winding 34.5kV/ 0.69 kV, 3MVA.

Auxiliary Transformers in Railway

The main purpose of auxiliary transformers are heating of
track-switches and pre-heating of trains and wagon.

Following special transformers are produced additionally to
traction transformers.

Rectifier Transformers

Arc Furnace Transformers

Regulation Transformers

Coupling Unit for audio-frequency remote control systems
in 110 kV and 20 kV supply systems.

vvyywvyy
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Traction Transformators
CER Giicu Trafolari

Aktif Griin gaminda dagitim ve gli¢ trafolarinin yani sira rayli
sistemlere 6zel trafolar da yer almaktadir. Ozel trafo tasariminin
yani sira elektro-teknik problemlerinin ¢oziimd icinde trafolar
sunulmaktadir.

Cer Glcd Trafolari

Genellikle rayli sistemdeki DC giic ihtiyacini karsilayan
Redresorlerin AC gii¢ ihtiyaci igin kullanilir. Tipik uygulamada
cift sekonderli 34.5 kV/ 0.69 kV 3 MVA gibi degerlerdedir.

Rayli Sistem Yardimci Trafolari

Bu tip trafolar genellikle makas isitmalari icin gerekli glicin
temininde ve servis oncesinde tiim tren ve vagonlarinin
Isitmalarinda kullanilir.

Rayli sistem trafolarinin yani sira asagidaki tipte ozel
trafolarda tretilmektedir.

Dondustirici (Rectifier) Trafolari

Ark Ocagi Trafolari

Regllasyon Trafolari

20 kV - 110 kV hatlar Gizerinden haberlesme amacli 6zel
baglanti birimleri

vvyywyy
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A\ Inductive & Capacitive Cormpensation
Enduktif ve Kapasitif Kompanzasyon

Inductive and capacitive reactive energy should be
compensated at Light Railway and Metro systems for each
different loading scenarios.

| =
s 2 This necessity means that; the power rate which equals
| active energy divided by reactive energy, should not be only
under the penalty limits, but also extremely different than
3 these limits.

Compensation applications for railway systems are very
important for providing power and voltage regulation of the
L] main power distribution line in addition to avoid reactive
energy penalties.

Engineering solutions and services that used for the design
and application of the systems, are perfectly provided by our
experienced employees.

Our technical services;

Power flow simulation

Harmonic simulation

Application design

Manufacturing according to the IEC standards
Site applications and commissioning

Service continuity

vVvyvVvyVvTywyysy
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Metro ve Hafif Rayli Sistemlerde her tirli yiklenme ve
calisma kosulunda reaktif gii¢ ihtiyacinin hem enduktif hem
de kapasitif olarak karsilanabilmesi gerekir.

Soz konusu gereklilik, faturalamaya esas 6lcim noktalarindaki
aktif/reaktif glic oranlarinin, ceza sinirlarinin altinda kalmasindan
ziyade ceza oranlarindan oldukca uzak kalmasi anlamindadir.

Rayli sistemler icin kompanzasyon uygulamalart, reaktif ceza
endiseleri haricinde, tiim istasyonlarin beslendigi enerji dagitim
hattinin gii¢ ve gerilim regiilasyonunun saglanabilmesi icin de
oldukca onemlidir.

e

Uygulanacak sistemlerin tasarim ve uygulamasina yonelik
ileri seviye mihendislik ¢cozim ve hizmetleri tarafimizca
sunulmaktadir.
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Temel hizmetlerimiz;

Gic akig similasyonu

Harmonik simuilasyonu

Uygulama tasarimi

IEC standartlarina uygun dretim
Saha uygulama ve devreye alma
Sistem surekliligi servis hizmetleri

LI LEES |
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Friem Rectifier Units is comply IEC and ANSI standards to
be able supply DC power requirement in railway systems. In
addition high demands for traction systems are also
ensured by Friem rectifiers.

Technical Specifications

» Connection : Double bridge ( serial - parallel]

» Type : Diode

» Cooling : natural , forced air or water cooling
» DC Output Voltage : up to 3300 Vdc

» DC Output Current : up to 5000 A

» Number of Pulses :60r12

» Standards :IEC 146 - ANSI/ IEEE

Protection Functions

» Over current, over voltage, low voltage, phase sequence
(n-1) redundancy and alarm output

Fast fuse protection for each diode

Alarm Panel for monitoring all alarms

Thermal protection on semi conduit bars.

vvyvyvwvyy

Traction Rectifiers
CER Giicui Redresorleri

Friem rayli sistem redresorleri timuyle IEC standartlarina
uygun olarak strekli DC enerji ihtiyacini karsilamak icin
tretilmektedirler. Ek olarak Friem redresorleri yliksek
beklentileri bulunan rayli uygulamalardaki 6zel rayli sistem
standartlarini da karsilamaktadir.

Teknik Ozellikleri

» Baglanti : Kopri-¢ift Kopri ( seri veya paralel)

» Tip : Diyot

» Sogutma : Dogal veya fanla Hava sogutma veya Su
sogutma

» DC Cikis Gerilimi : 3300 V' a kadar

» DC Cikis Akimi : 5000 A" e kadar

» Puls Sayisi 16,12

» Standartlar :IEC 146 - ANSI /IEEE

Koruma Fonksiyonlari

» Asiri akim, Asiri gerilim, Duslk gerilim, faz sirasi korumasi
(n-1) yariiletken yedekli calisma ve alarm cikisi

Her diyot icin hizli sigorta korumasi

Tim alarmlarin izlendigi alarm paneli

Yari iletken baralarda termik koruma

vvyyy
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DC Switchgears

DC Hiicreler

Metal Clad serisi DC Hiicreler 750 V, 1500 V ve 3000 Vdc gerilim
seviyelerinde 10000 A" e kadar anahtarlama ¢6ziimleri sunarlar.

Standart Uretimde IEC standartlarina uygun uretilen hiicreler
istenildigi durumlarda farkli standartlari da destekleyebilir.

Metal Clad DC hicreler 4 bolimden olusmaktadir.

AG Bolimi

Hizli Devre Kesici Béliimii (HSCB)
Kablo Cikis Bolimi

Bara Bolmesi

vvyyy

Hicreler isletme, servis ve bakim kolayligi acisindan 3
pozisyonda (servis, test, disarida) calismakta olup, kullanici
hatalarina karsl kilitleme sistemi bulunmaktadir.

Hicrelerin koruma ve kumandasi ¢ok fonksiyonlu koruma
rolesi ve lojik kontrol cihazi ile saglanir.

DC Hucreler EN 50123, IEC77, ANSI C 37-14, ANSI C37-16
Kisa devre kesme kapasitelerine uygun olarak asagidaki
sistemlerde kullanilabilir.

750 Vdc sistemlerde 10.000 A’ e kadar
1200 Vdc sistemlerde 10.000 A’ e kadar
1500 Vdc sistemlerde 8.000 A" e kadar
3000 Vdc sistemlerde 3000 A’ e kadar

vvyyy

- —
AKTIiF
RAYLI SiSTEMLER

an Aktif Group Company

DC Metal Clad Switchgears are designed for Industrial
application with the switching capacity of 750 V/1500 V/3000
Vdc up to 10.000 A.

In the mass production the DC Switchgears are conforming
the IEC standards as well as conforming other standards if
required.

Metal Clad Switchgears has 4 accessible compartments

Low Voltage Compartment

High Speed Circuit Breakers compartment
Cable Compartment

Busbar Compartment

vvyyy

DC Metal Clad Switchgears can be continue to operation in
three positions [service/test/withdrawn). As additionally
Switchgears has the Interlocking system against the miss
operation.

DC Switchgears are suitable for below applications
according to the EN 50123, IEC77, ANSI C 37-14, ANSI
C37-16 standards.

Up to 10.000 Ain 750 Vdc systems
Up to 10.000 Ain 1200 Vdc systems
Up to 8.000 Ain 1500 Vdc systems
Up to 3.000 A in 3000 Vdc systems
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In a DC Traction applications one disconnector or load break
switch normally installed downstream each High Speed
Circuit Breakers, and for the security reasons one motorized
load break switch installed as parallel.

To comply with these requirements LBD panels developed
which offers a very versatile and compact design. According
to the requirements the LBD panel can be supplied as
motorized and remote controlled.

Segragated compartment for each Disconnector and/or
Load Break Switch and for each cable incoming/outgoing.
Withdrawable execution on request.

Segragated low voltage compartments including protective
relays and PLC/RTU for SCADA connection in cable or fiber
optic. Motor or manuel operated Switches with manuel
emergency operation. Main contact position visibility.
Voltage presence relays and surge arrestors are available in
the panels.

Technical Properties :

» Rated Voltage : 750 - 1500 - 3000 Vdc
» Rated Insulation Voltage 14,8 kV

» Rated Impulse Voltage 1 48 kV

» Rated Current : 3000 - 4000 A

» Breaking Capacity : 3000 - 4000 A

» Making Capacity : 100 kA

» Rated short-circuit Current (0,1ms) : 100 kA
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Disconnecting Cubicles
Ayirici Panolari

-
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DC Demiryolu uygulamalarinda, ariza olustugu zaman sistem
strekliligini saglamak icin devrede bulunan Hizli Devre Kesicisi
ve oncesindeki ayirici ya da kesiciye paralel olarak bir motorlu
kesici daha kullanilir.

LBD hicresi, bu ihtiyaci karsilamak icin tasarlanmig komple
bir ¢ozimdir. lhtiyaca gore motorlu ve uzaktan kumandali
olarak uretilebilir.

Her ayirici/kesici ile Kablo giris/cikis bolimleri ayrilmistir.
Istege bagli olarak Arabali tip uretilebilir.

Kablo ya da Fiberoptik ile SCADA baglantisi icin PLC ve
koruma rélesi, ayrilmis AG béliimiindedir. Elle kumandali
acil durum operasyonu olan motorlu ya da manuel ayiricilar
bulunur. Ana kontak pozisyonu gozle izlenebilir. Gerilim
var/yok rolesi ve parafudr bulunur.

Teknik Ozellikleri

» Anma Gerilimi : 750 - 1500 - 3000 Vdc
» lIzolasyon Gerilimi 4.8 kV

» Darbe Dayanim Gerilimi 1 48 kV

» Anma Akimi : 3000 - 4000 A

» Acma Kapasitesi : 3000 - 4000 A

» Kapama Kapasitesi : 100 kA

» Kisa Devre Kesme Akimi (0,1 ms) : 100 kA
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Negative Panels
Negatif Paneller

Demiryolu dagitim merkezlerinde negatif sistemin bakimi
esnasinda glvenligi saglamak amaci ile Negatif Panellerin
topraklandigi disardan gozle goriilmelidir.

Negatif Paneller topraklama ayiricisi, transducer ve él¢cme
ekipmanlari icerirler.

Negatif paneller i¢cinde asiri akim koruma roleleri
mevcuttur.

AGKP’nin negatif panel ile entegre edildigi uygulamalarda
pano asiri gerilim koruma réleleri de icerir.

Teknik Ozellikler

» Anma Gerilimi : 750 - 1500 - 3000 Vdc
» Kapama Kapasitesi :35-50- 100 kA

» Anma izolasyon Gerilimi : 4.8 kV

» Darbe Dayanim Gerilimi : 40 kV

» lzolasyon Sinifi : IP30

AKTiF 20
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For the security reason, the negative panels has an earthing
position visible from outdoor and lockable for negative
maintanence at the Substations or at lines of the Traction
applications.

Negative Panels are consisting of earthing disconnector,
transducers and the measuring instruments.

Negative panel are integrated with over current relays and
some applications with over voltage relays where the
Negative panels includes OVPD.

Technical Properties

Rated Voltage

Making Capacity

Rated Insulation voltage
Rated Impulse Voltage
Insulation Class

>
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: 750 - 1500 - 3000 Vdc
:35-50- 100 KA

: 4.8 kV

40 kV

:1P30




As indicated in the EN 50122-1 and 2 standards, the negative
circuit must not be connected to the earth but it must
connected to the short circuiting when the voltage limit
value is dangerous.

SCR static switch for fast operation ( <1ms ) when the
voltage exceeds the dangerous level of 300 V or 600 V.

For the security reason the device earthing position visible
from outdoor and lockable for negative maintenance.

OVPD panels are integrated with over voltage protection
relays and self test functions.

Technical Properties

» Rated Voltage : 750 - 1500 - 3000 Vdc
» Breaking Current : 900 A

» Making Capacity :35-50 - 100 kA

» Rated Insulation voltage : 4.8 kV

» Rated Impulse Voltage  :40kV

» Insulation Class : 1P30

i

Over YVoltage Protection Device
Asiri Gerilim Koruma Panosu

EN 50122-1 ve 2 standardinda belirtildigi Uzere, gerilim
tehlikeli seviyeye ulastigl zaman negatif devre topraklanarak
kisa devre yapilmalidir. Standart egrisine gore belirlenen
zaman sonrasinda devre acilacaktir.

AGKP 300V ya da 600 V gerilim yiukselmelerinde Statik
Anahtarlama ile 1 ms den kisa siirede reaksiyon gosterir.

Guvenli calisma gerekliligi acisindan topraklama pozisyonu
disaridan gozikmekte ve bakim durumlarinda kilitlenebilir.

Asiri gerilim koruma réleleri AGKP icine entegre edilmis
olup, panolar kendi kendini test 6zelligine sahiptir.

Teknik Ozellikler

Anma Gerilimi

Kesme Akimi

Kapama Kapasitesi
Anma izolasyon Gerilimi
Darbe Dayanim Gerilimi
izolasyon Sinifi

vVvVvyVvyTyvwvyyswyw
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: 750 - 1500 - 3000 Vdc
:900 A
:35-50- 100 kA

1 4.8 kV

1 40 kV

: IP30
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DC Feeder Protection
DC Fider Koruma

Ultra serisi koruma roleleri rayli sistemlerdeki tim elektriksel
korumalarin bir role tarafindan karsilanmasi amaciyla
gelistirilmistir.

Koruma rolesi rayli sistemlerdeki hizli devre kesicileri ile
donatilmis DC fider panellerin tim korumalari icerir.

Olclim fonksiyonlari
Gercek zamanli él¢iimler, son 100 olay kaydi, son 10 agma
degerleri ve 8 kanalli dalga sekli kaydi

Yapisal ozellikleri

Can bus tizeriden calisan Ex I/0 modli ile 60 giris ve 24 cikisa
kadar arttirilabilen 4 digital giris ve 6 réle c¢ikisl, Giris ve cikis
blokaji, Manual Kesici kontrold, 4.3” Grafik gosterge 10 sinyal
ledi, Fiber optik cikisli, Modbus RTU/ IEC61870-5-103 / IEC
61870 protokolli RS232 ve RS485 seri haberlesme portlari
bulunmaktadir.

Uygun Yazilimlar
MSCom2, ActWin RM, ActWin Mobile ve tim Scada
yazilimlari

En cok talep edilen modeller ve koruma fonksiyonlari:

» U-MLEs : 49,32/76, 80, 45, 64, 79, DI, di/dt, Rapp,
lapp, CMI, LT, BF

» U-MLC : 27/59, 32, 45, 49, 64,76, 79,80

» U-MLC-M LV, WE

an Aktif Group Company
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Ultra series protection relays have been designed to meet
all protection requirements in a single unit. Relay includes
overall protections for DC feeder panels equipped with
HSCB. U-MLTs relays can make real time measurements,
last 100 trips recording with time and date and last 10
events with 8 channels oscillographic wave form recordings.

There are 6 programmable output relays and 4 digital inputs
in the relays. With external I/0 modules it will be increased
60 Digital input and 24 digital outputs. CB control can be
done by manually on front of the relay. There are RS485,
RS232 serial communication ports and fiber optical output
with Modbus RTU/ IEC850-5-103/ IEC61850 Communication
Protocols.

There are 10 signalization leds and 4,3" graphical display on
the relay.

Devices can communicate with MSCom?2 relay interface
program and also they are suitable to use with Actwin RM
program.

Most common types and protection functions:

» U-MLEs 1 49,32/76, 80, 45, 64, 79, DI, di/dt, Rapp,
lapp, CMI, LT, BF

» U-MLC :27/59, 32, 45, 49, 64,76, 79,80

» U-MLC-M LV, W,E




Insulation Monitering
izolasyon izleme

Bender series devices, monitors insulation levels in different
locations of railway systems and checkouts whole process. Uses
of the device and descriptions are as follows:

» Signal Control Centers
Bender insulation monitoring devices used in unearthed
power supplies are the decisive advantage for electrical
safety in signal control centers. Bender insulation monitoring
devices detects leakages by measuring insulation resistance
levels.

» Pole-mounted switch mechanism
The control of pole-mounted switch mechanism is relevant to
safety. For this purpose isolated control voltage level is
continuously monitored.

» Switchpoint heating systems
Undetected insulation faults may impair the function of
switchpoint heating-systems and hence the traction
operations. Monitoring and detecting faults the systems
continuously makes the personnel aware of cutoff in early
stages.

» Automatic train control systems
In order to guarantee safe and secure power supply for train
control and signaling systems, an AC 750 V IT system is used
in sections of the electrical installation. Insulation monitoring
devices allow continuous monitoring of cables and the detection
of damaged cables at an early stage. Thus, interruptions are
effectively prevented.

Bender serisi cihazlar rayli sistemlerdeki fakli noktalardaki
izolasyon seviyelerinin izlenmesi ve tiim isleyisin kontrol
altinda tutulmasini saglarlar. Cihazlarin kullanim alanlari ve
genel aciklamalari su sekildedir.

» Sinyal Kontrol Merkezleri
Bender izolasyon izleme cihazlarinin, sinyal kontrol
merkezlerindeki topraksiz IT beslemeler icin belirleyici
avantajlari vardir. izolasyon izleme cihazlari izolasyon direnc
seviyesinin 6l¢imini gerceklestirerek sistemdeki kacaklari
otomatik olarak tespit eder.

» Direk tipi anahtarlama mekanizmasi
Direk tipi anahtarlama mekanizmalari kapali devre
sistemlerin elektriksel givenligi icin gereklidir.
Bu amagla kontrol gerilimi izolasyon seviyesi sirekli
izlenir.

» Makas noktasi isitma sistemleri
Tespit edilemeyen yalitim hatalari makas noktasi isitma
sistemlerinin fonksiyonlarini bozabilir ve seferleri aksatabilir.
Sistemi slrekli izlemek ve arizalari tespit etmek personelin
erken asamada kesintilerden haberdar olmasini saglar.

» Otomatik Tren kontrol sistemi
Tren kontrol ve sinyalizasyon sistemlerinin beslemesinin
glivenli ve emniyetli olabilmesiicin 750 Vac IT sebeke
kullanilir. izolasyon izleme cihazlari tiim kablolari
denetleyerek hasarli kablonun tespitini en kisa siirede
gerceklestirip hatlardaki kesintiyi etkin bicimde engeller.

an Aktif Group Compan



Depot Area Solutions
Depo Alani Cozumleri

Il Disconnecting Cubicles Il Ayirici Panolari
Stinger Systems Stinger Sistemleri
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Discennecting Cubicles
Ayirici Panolari

Equipped with motorized disconnectors or Load Break
Switches. The track side and depot disconnecting units allow
to isolate portion of the track systems.

Available for different executions as Indoor, Outdoor, Pole
mounting and are suitable for tram, metro, trolley bus and
railway applications. Also suitable for the mounting in the
town and tunnel alcoves. They used to automatic earthing of
the line.

Equipped with Voltage presence relay.

Motor control with manual emergency operation
possibilities.

Two poles version for positive and negative isolation.

Remote control through PLC, Modem and GSM radio and
battery with self powered recharge on request.

Depends on the requirements self powered version is
available.

Technical Properties :

» Rated Voltage

Rated Insulation Voltage
Rated Impulse Withstand Voltage : 48 kV

Rated Current : 1250 - 1800 - 3400 A
Rated short-circuit Current (0,25s) : 50 kA

: 750 - 1500 - 3000 Vdc
: 4.8 kV
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Motorlu Ayirici ya da Yik Ayirici ile donatilmislardir. Arag tarafi
ya da Depo Alanlarini ayirmak ve izole etmek icin kullanilirlar.

Demir Yolu, Tramvay, Hafif Rayli Sistem ve Metro
uygulamalarinda kullanilirlar. Direk Ustd, Pano igi ve Pano
disinda kullanilabilirler. Tinel icerisinde ve sehir icerisinde
kullanilabilirler. Enerji hattini otomatik olarak topraklamak igin
kullanilirlar.

Voltaj var/yok rélesine sahiptirler.

Motor Kontrolli ve Elle Acil Kumanda mimkindur.

Pozitif ve negatif izolasyon icin 2 kutuplu tipi mevcuttur.

PLC ile uzaktan kumanda, Modem ve GSM Uzerinden kendi
kendini sarj edebilen alternatifler bulunur.

istege bagli olarak kendinden beslemeli tipi bulunur.

Teknik Ozellikleri

» Calisma Gerilimi : 750 - 1500 - 3000 Vdc

» lIzolasyon Gerilimi : 4.8 kV
» Darbe Dayanim Gerilimi : 48 kV
» Calisma Akimlari : 1250 - 1800 - 3400 A
» Kisa Devre Akimi (0,25 s) :50 kA



Stinger Sistemi, metro ve hafif rayli sistemlerdeki araglarin
depo ve bakim alanlarindaki hareketli enerji temini seklinde
tanimlanabilir isletme esnasinda 3.ray iizerinden beslenen
bu araclar depo ve bakim alanlarinda tavana monte edilmis
iletkenden beslenen hareketli akim tasiyici arabalardan
izoleli sekilde aldiklari enerji ile hareketlerini strdurirler.

Akim taslyici arabalardan ozel enerji kablosu ile alinan tek

kutuplu akim, araclara uygun soketlerle sabitlenir. Boylece
araclar depo alani igindeki tim hareketi boyunca tam izole

bir sekilde beslenirler.

Aktif tim Stinger sistemini musteri ihtiyaclari dogrultusunda
uretici ile birlikte tasarlayip uygulamayi bastan sona
tamamlayabilmektedir.

Genel olarak bir Stinger Sistemi su parc¢alardan olusur

750 Vdc, 1000 A * DC Enerji Dagitimi ve Koruma Panosu
Stinger rayi ve mekanik aksami

Akim tasima arabalari ve baglanti aparatlar

Acil durdurma tertibatlari

DC Hat Sinyalizasyonu

vvYvyyy

Akim ve gerilim degerleri projelere gore degisiklik gosterebilir.

27

Stinger Systems
Stinger Sistemleri

Stinger Systems can be defined as movable power supply in
depot and maintenance area for subway and light railway
vehicles. The vehicles are moving by supplying over 3rd rail
conduit during service condition.

In depot area they are supplied by current collector trolleys
that can move on conduit fixed close to ceiling. The power
received by a special cable over current collector trolleys is
acquired to vehicle by proper sockets. Therefore vehicles
will have insulated power supply during its movement in
depot area.

Aktif is able to design and apply turnkey Stinger system
according to customer requirements by the help of
manufacturer.

Typically Stinger System consist of followings

750V dc, 4000A Distribution and Protection Panel*
Stinger rail and mechanical parts

Current collector trolleys and connection apparatus
Emergency stop mechanism

DC Line Signalization

vVvyYvyyvyy

Voltage and current values can be change due to projects.
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On=board Equipment
Arac Ustu Ekipmanlar

Pantographs Il Pantograflar

3rd Rail Shoegears 3. Ray Pabuclari
Metering Devices Olgiim Cihazlar

High Speed Circuit Breakers Hizli tip Devre Kesiciler
High Current Disconnectors Yiksek Akim Ayiricilari
Contactors Kontaktorler

Auxiliary Power Converters Yardimci Gu¢ Donustirtculeri
Distribution Boards Dagitim Panelleri
Auxiliary Relays Yardimci Roleler
Insulation Monitoring izolasyon izleme
Braking Resistors Frenleme Direncleri
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Pantographs

Pantograflar

Katener Sisteminden Hafif Rayli Sistem ve Tramvay araclarina

enerji beslemek icin kullanilir.

Genel Ozellikler

» Pantograflar 350 km/h siiratlere kadar kullanilmak tzere

tasarlanabililer.

» Ozelyay prensibi sayesinde mekanik aginma ve kontak

parcalarindaki soklar azaltilmigtir.

vVvyVvyVvyVvVvyTyy

Tek Kollu Sistemler mevcuttur.
1,5-3-15 - 25 kV sistemlere uygundur.
Pnomatik Kaldirma Sistemli.
Paslanmaz ve Aluminyum Govdeli.
indirme/Kaldirma Siiresi <10 s.

5 bar Pnématik Hava Basinci ile calisma.
Dislk Aerodinamik slrtiinme.

Standart Tipler ve Ozellikler

DSA 150
DSA 200
DSA 250
DSA380
DSA350
DSA 380D
DSA 380F

Vv VVyYVYyYVYyYy

[ = —
AKTIiF
RAYLI SiSTEMLER

an Aktif Group Company

: 160 km/h
: 200 km/h
: 230 km/h
: 280 km/h
: 220 km/h
: 330 km/h
:330 km/h

, 15/25 kV, 800/1000 A kapasite.
, 15/25 kV, 800/1000 A kapasite.
, 15/25 kV, 800/1000 A kapasite.
, 15/25 kV, 800/1000 A kapasite.
, 1,5/3 kV, 2400 A kapasite.
, 15/25 kV, 1000 A kapasite.
, 15/25 kV, 800/1000 A kapasite.

30

Roof mounted Pantographs for Light Railway and Tramways
are developed to collecting the electricity from different
overhead line catenary systems.

General Properties

>
>
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Used up to 350Kmh Speed

Mechanical wear and vibrations on the contact point reduced
by the special spring design

Single arm systems are available

Suitable to use 1,5 -3 - 15 - 25 kV systems
Pneumatical drive raising systems are available
Raising and lowering time <10 s

Work with 5 bar compressed air pressure

Low aero dynamical friction

Standard Types and Properties

vVvVYyVvVyVvYyyvyypy

DSA 150  :160 km/h, 15/25 kV, 800/1000 A capacity.
DSA 200 : 200 km/h, 15/25 kV, 800/1000 A capacity.
DSA 250  :230 km/h, 15/25 kV, 800/1000 A capacity.
DSA380 : 280 km/h, 15/25 kV, 800/1000 A capacity.
DSA350 : 220 km/h, 1,5/3 kV, 2400 A capacity.
DSA 380D :330 km/h, 15/25kV, 1000 A capacity.
DSA 380F  :330 km/h, 15/25 kV, 800/1000 A capacity.




3rd Rail Shoegears C
3. Ray Pabuclari

Third-rail-shoegears are used for the power supply of
undergrounds and suburban railways.

Bottom running and top running types are available.

Manuel, pneumatics and spring type conduction systems
can be designed.

Easy to maintain.
Less wear equipments.
Reliable equipments with the insulated shoe design.

Technical Properties

Rated Voltage : 750 - 900 Vdc
> Rated Current : 1000 - 1300 A
> Contact Force : 130N +/- 15N
> Vehicle Speed : 80 - 90 km/h
> Design Type : Shoe arm as mechanical fuse
>

Metro Araglarina 3. Ray lizerinden enerji beslemesini saglayan
sistemlerdir.

Alttan ve Ustten temasli modelleri ile her tip uygulamada
kullanilabilirler.

Manuel, Pnématik ve Yayli tipte temas eden modeller mevcuttur.
Kolay bakimli sistemlerdir.

Az asinan parcalardir.

Yalitilmig tasarimlart ile glivenli triinlerdir.

Teknik Ozellikler
» Gerilim Araligr  : 750 - 900 Vdc

» Akim Aralig : 1000 - 1300 A
» Temas Kuvveti : 130N +/- 15N
» Kullanim Sirati : 80 - 90 km/h
» Tasarim : Mekanik sigortali pabug kolu
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Metering Devices
Ol¢iim Cihazlari

Eurometer, katener hatti geriliminin 6l¢cilmesine ve tim tren
boyunca bilgi dagitilmasini saglayan kompakt bir ¢oziimddr.
Pek cok fonksiyonu biinyesinde barindiran, sertifikali bir triine
sahip olmak; iletisim ve veri alisverisinin kolaylasmasini ve
verimin artmasini saglar.

Fonksiyonlari:

» HKatener hatti AC ve DC geriliminin tespiti ve dlcimd,
» Analog ve/ veya dijital cikig sinyalleri,

» Fiber optik cikis,

» On-line hata tespiti

Integrameter arag¢ Usti 6l¢clim serisinin en yeni tridnidir ve
pek ¢cok fonksiyonu tek basina gerceklestirir.

Fonksiyonlari:

Katener hatti AC ve DC geriliminin tespiti ve él¢imd,
Katener hattinin anlik AC ve DC akim ol¢im{,

Enerji tiketiminin olcimd,

Analog ve/ veya dijital ¢ikis sinyalleri,

Fiber optik ¢ikis,

RS422 veya RS485 seri cikislar,

Optik fiber Gzerinden on-line hata tespiti.

vVVvVyVvVYVYyYVYY

Uygulama Gerilimleri

» DC1.5kV 900...2000 Vdc

» DC3kV 2000...4000 Vdc

» AC15kV 16 2/3Hz 10000...19000 Vac
» AC 25 kV 50 Hz 17000...30000 Vac

[ = —
AKTIiF
RAYLI SiSTEMLER

an Aktif Group Company

32

Eurometer is a compact solution that allows the
measurement of the voltage of the catenary line and in
combination with its interface distributes the information
through the whole train. Having just one certified product
that integrates so many functions, allows easy
communication and interchange of datas, with the maximum
control on the whole productive process.

Functions:

» Detection and measurement of the instantaneous catenary
AC and DC voltages,

» Analog and/or digital output signals,

» Insulated optical fiber output,

» On-Lline diagnostic

Integrameter is the last born of on-board metering products
and integrates in a single line product many functions that
were previously divided into multiple components from
different suppliers.

Functions:

» Detection and measurement of the instantaneous catenary
AC and DC voltages,

Detection and measurement of the instantaneous catenary
AC and DC currents,

Measurement of energy consumption,

Analog and/or digital output signals,

Insulated optical fiber output,

RS422 or RS485 serial outputs,

On-line diagnostic through optical fiber.
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High speed DC circuit breakers are designed and
manufactured in a wide product range according to
customer requirements.

Long years of experience ensures production capability to
use the products under heavy electrical and mechanical
conditions.

The breaker closing mechanism can be electromagnetic,
electropneumatic or independent motor operated.

IR series High Speed DC Circuit Breakers product range;
750 /1200 / 1500/ 3000 Vdc up to 10.000 A

IRA series High Speed DC Circuit Breakers product range;
1500 /3000 Vdc up to 3000 A

IR X000 SV series High Speed DC Circuit Breakers are
compatible to use on-board application on Traction systems.

DC Circuit breaker can be produced also as two different
voltage levels as well as single voltage level.
e.g.: 750 - 1500 Vdc, 3000 A

High Speed Circuit Breakers

Hizli tip Devre Kesiciler

Degisik musteri ihtiyaclarina gore tasarlanan Hizli tip DC
Devre Kesiciler, genis bir yelpazede uretilmektedir.

Uzun yillarin tecribesi ile zor elektriksel ve mekanik sartlar
altinda givenle kullanilabilecek sekilde tretilmiglerdir.

Manyetik, Pnématik ve Kilitleme Bobinli olarak Uretilebilirler.
Kesici kontroli Manyetik, Pnomatik veya harici motorlu olabilir.

IR serisi Hizli tip DC Kesiciler, 750 / 1200 / 1500 / 3000 Vdc
gerilimlerde 10.000 A kapasiteye kadar Uretilmektedirler.

IRA serisi Hizli tip DC Kesiciler 1500 / 3000 Vdc gerilimlerde
3000 A kapasiteye kadar uretilmektedir.

IR X000 SV serisi Hizli tip DC Kesiciler, Demiryolu uygulamalarinda
Arac Usti kullanilabilecek Hizli tip kesicilerdir.

750 Vdc 3000 A veya 1500 Vdc 3000 A olarak kullanilabilecek
tek gerilimli hizli kesiciler oldugu gibi, 750-1500 Vdc 3000 A gibi
cift gerilimde ¢alisabilecek hizli kesicilerde tretilmektedir.
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High Current Disconnectors
Yiuksek Akim Ayiricilari

Pano ici ve harici tip DC ve AC uygulamalar icin Yiksek Akim
Ayiricilaridir. Koruma ve anahtarlama ihtiyacina gore degisik
uygulamalarda kullanilabilirler.

LHM/P ve LTMP serisi ayiricilarinin genel 6zellikleri

Nominal gerilim

Akim kapasitesi

Kisa siireli dayanim akimi
Kutup sayisi

Yardimci kontaklar
Tahrik mekanizmasi

: 4000 Vdc/ac’ ye kadar

: 6000 A’e kadar

: 220 kA, 15 ms

: 1-12 (farkli tasarimlarla 130'a

kadar arttirilabilir)

: NA, NO/C, NC
: Elektrik motorlu, Pnomatik

DFM serisi yliksek akim ayiricilarinin genel 6zellikleri

» Nominal gerilim

Kutup sayisi

Toplam akim kapasitesi
Kisa sireli dayanim akimi
Tahrik mekanizmasi

vVvyVvVvyy
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:3.6...36 kV

:1-6

: 30.000 A

:100kA/1s

: Elektrik motorlu, Pnomatik,

Acil durumlarda elle
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High Current Disconnectors are suitable indoor or outdoor
usage in AC, DC distribution systems. According to

protection and switching necessities they can use safely in
different applications.

LHM/P and LTMP series general specifications

>

>
>
4

>
>

Rated Voltage

Current Capacity
Short-time withstand current :
Number of Poles

Auxiliary contacts :
Drive Mechanism :

:up to 4000 Vdc/ac
:up to 6000 A

220 kA, 15 ms

:Standard 1-12 pieces.

(upto 130 poles with
special design)

NO, NO+NC, NC
Motorized or Pneumatic

DFM series high current disconnectors general
specifications

>
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Rated Voltage

Number of Poles
Current Capacity
Short-time withstand current :

Drive Mechanism

:3.6...36 kV
:1-6
: 30.000 A

100 kA, 1s

: Motor, Pneumatic or

Manual in case emergency




Contactors are consisting of LTHS, LTC, LTHH/LTE/LTP, LTNS
and N series. As it can be seen on below specifications
contactors comply to use in every conditions.

» Heavy duty type
» Fit for fixed and on-board applications
» Modern and small size contactors in heavy duty applications
» Various type of control and auxiliary contacts
Driving mechanism can be motorized or pneumatic

» LTHS series
Rated Voltage
Rated Current

: 1000 - 2000 Vac/dc
: 80 -1600 A/pole

» LTC series;
Rated Voltage
Rated current

: 2000 - 4000 Vac/dc
: 60 - 1000 A/pole

LTHH/LTE/LTP series;
Rated voltage
Rated current

v

: 2000 - 4000 Vac/dc
: 60 - 1350 A/pole

» LTNS series;
Rated voltage
Rated curent

: 600 - 1000 Vac/dc
: 80 - 1300 A/pole

» N series;
Rated voltage
Rated current

: 1000 Vac/dc
: 85 - 6000 A/pole
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Contactors
Kontaktorler

Kontaktorler LTHS, LTC, LTHH/LTE/LTP, LTNS ve N serilerinden
olusmaktadir. Kontaktorler asagidaki genel 6zelliklerden de
gortlebilecegi gibi endistriyel tesislerin yani sira agir sanayi ve
arac ustu uygulamalari gibi tim kosullara uygun modelleri
mevcuttur.

Kontaktorlerin genel 6zellikleri;

» Modern ve kiicik boyutlu agir seri kontaktorlerdir.

» Degisik kontrol ve yardimci kontak alternatifleri vardir.

» Kumandalari elektromekanik opsiyonel pndmatik olabilir.

Kontaktorlerin genel rin bandi

» LTHS serisi;
Anma gerilim  : 1000 - 2000 Vac/dc
Anma akim : 80 -1600 A/kutup
» LTC serisi;
Anma gerilim  : 2000 - 4000 Vac/dc
Anma akim : 60 - 1000 A/kutup

» LTHH/LTE/LTP serisi;

Anma gerilim  : 2000 - 4000 Vac/dc

Anma akim : 60 - 1350 A/kutup
» LTNS serisi;

Anma gerilim  : 600 - 1000 Vac/dc

Anma akim : 80 - 1300 A/kutup
» N serisi;

Anma gerilim  : 1000 Vac/dc

Anma akim : 85 - 6000 A/kutup

an Aktif Group Company



Auxiliary Power Converters
Yardimci Gli¢ Donustliructileri

Yardimci Gug Donustiricdleri 1500 ... 3000 V DC giris
gerilimini DC ve AC secilebilir ¢ikis gerilimlerine cevirirler.

Genel ozellikleri

» Tek Fazve Uc Faz olabilirler.

» Mevcut eski teknolojili sistemlerin yenilenmesi icin
uygundur.

» Yenilenen sistemlere ¢cabuk adapte edilip, misteri isteklerini
sorunsuzca karsilarlar.

» Hava ve Su sogutmali olabilirler.

Zemin altina, Tavana ve Kasa icinde kullanilabilirler.

» Kolay bakim yapilabilme 6zelligine sahiptirler.

v

Flexverter serisi genel 6zellikler

Girig Gerilimi 1500 ... 3000 Vdc olabilir.

Her iki gerilim seviyesinde calisabilme 6zelligi de eklenebilir.
Cikis Gerilimi AC ve DC olabilir.

Batarya sarj edebilir.

Hafif ve kiclltilmis tasarimuidirlar.

vVvYyyvyy

Combiverter serisi genel 6zellikler

» Giris Gerilimi 600/750 V-1500 Vdc olabilir.
» Cikis Gerilimi 3x400/440 Vac, 50/60 Hz olabilir.
Ya da 28V/110 Vdc olabilir.
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Auxiliary Power Converters are selectable units for output
voltages AC or DC according to Input voltages up to 3000 V
DC and 1500 V AC.

General Properties

Single or three phase

Replacement of existing design

Air or water coolant types

Underfloor, Roof mounted or rack installation types
Low maintenance equipments.

vvyvyyy

Flexiverter series General Properties

» Input Voltage 1500Vac or 3000Vdc
» Multi Voltage system

» Combined ac and dc outputs

» Battery Charger

» Light weight, compact design

Combiverter series General Properties

» Input Volage 600/750/1500Vdc
» Output Voltage 3x400/440 Vac, 50/60Hz
28/110 Vdc




Distribution Boards @

Dagitim Panelleri

Used for the power and functions distribution for Locomotives
Used to protection wires and equipments.

Standart production is made according to EN 50155/ IEC
60571. In addition to special types and functions can be
designed upon customer requirements.

Different panels for different functions.

Applied Standart

» EN/IEC 60068-2-1 : Cooling test
» EN/IEC 60068-2-1 : Dry Heat test
» EN/IEC 61373 : Vibration and Shock test
» END50121-3-2 : EMC
General Types

» Battery Charger

» Door Control Board

» Door Control Panel

» HVAC Temperature Panel

» Deadman Function Unit

» Light Control Panel

» Break Fault Board

» Platform Edge Detection Board

» Relay Panel

» Power Distribution Module

Lokomotiflerde fonksiyon ve gii¢ dagitimricin kullanilir.
Kablo ve donanimi koruma 6zelligi vardir.

Sekil ve fonksiyonlari ihtiyaca gore tasarlanabilir.

Bircok fonksiyon i¢in ayri panolar uretilir.

EN 50155/ IEC 60571 standardina gore tip testlere sahiptir.

Uyum sagladigi standartlar

» EN/IEC 60068-2-1 : Sogutma testi
: » EN/IEC 60068-2-1 : Kuru s testi
: » EN/IEC 61373 : Vibrasyon ve sok icin
8 » EN50121-3-2 : Elektromanyetik uyumluluk

Genel tipler

Ak Sarj Panolari

Kapi Kontrol Panolari

Kapi Kontrol Kabinleri
Havalandirma Kontrol Panelleri
Ol Adam Fonksiyon Panelleri
Aydinlatma Kontrol Panelleri
Fren Ariza Kontrol Panelleri
Platform Hizalama Kontrol Panelleri
Role Panelleri

Gic Dagitim Modiilleri

VVYyVVYy VVYYVYVYYVYY
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Auxiliary Relays

Yardimci Roleler
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Kullanim alanlarina gore roleler asagidaki temel tiplerdedirler.

Ani Roleler; Bobin Enerjilendigin de ¢ekilip, enerji kesilince
birakilan rolelerdir.

Darbe Kontrollu Réleler; Darbe geldiginde cekilen ve sonraki
darbe ile birakilan rélelerdir. ki bobin ile manyetik /mekanik
kilittemeye destek olur.

Kritik Guvenlik Roleleri; Kontaklarin yapisik olup olmadigini
kontrol eden dzel glvenlik réleleridir.

Baski Devre Réleleri; baski Devrelere direk montaj
yapilabilmesi icin tasarlanmis rolelerdir.

Zaman Gecikmeli Roleler; Eklenen ekstra elektronik devre
ile belirli bir sire gecikmeli tepki veren rélelerdir.

Zamanlama Modiilleri; Eklenmis elektronik devre ile 6zel
zamanlama islevi yapan rolelerdir.

Gorintiileme Réleleri; icerisine eklenmis anahtarlama
modilu sayesinde girig gerilimi ya da akimini gortntileyen
rolelerdir.

: 12-700 Vdc
24-220 Vac

Bobin Hassasiyeti 1 %4-%2,2 Un

Maks. Anahtarlama Gerilimi : 350 Vdc/ 440 Vac

Bobin Gerilimi

Maks. Sirekli Akim 12 A
Kesme Kapasitesi :110Vdc, 12 A
Kontak Sayisi : 1-40

Mekanik Omiir : 100 milyon operasyon
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Depending on the different application the below basic type
relays are available;

Instantaneous Relays; the contacts pull-in when the coil is
energized and drop-out when the coil voltage is off.

Latching Relays; the contacts pull-in with a voltage pulse is
applied on the coil and drop-out with another pulse. This can
be done by busing two coils assisted by a mechanical or
magnetic locking mechanism.

Safety Critical Relays; relays designed with a special safety
function such as weld no transfer and/or weld resistant
contacts and/or spring enhanced gravity function.

PCB Relays; relays specifically designed for mounting
directly on a printed circuit board.

Time Delay Relays; relays with additional electronic circuits,
creating specific timing functions of the contacts.

Timer Modules; module with electronic circuit creating
specific timing functions.

Monitoring Relays; relays with built in switching points, to
monitor accurately specific input voltages or currents.

Coil Voltage : 12-700 Vdc
24-220 Vac

Coil Sensitivity Range : %4-%2,2 Un

Max Switching Voltage : 350 Vdc/440 Vac

Max Continuous Current :12A
Breaking Capacity :110Vdc, 12 A

No. of Contacts :1-40
: 100 million cycles.

Mechanical Contact Life




Insulation Monitoring C
Izolasyon izleme

» Locomotive and railway car equipment
Railway car must be equipped with reliable power supply systems.
Bender insulation devices signal the error status in IT systems
at an early stage, before interruption to operations occurs.

» Mobile power supply
Works on track systems often involve mobile generators.
Electrical protection and insulation level detection protects
operators and the system.

» Emergency Aid
In order to ensure that fire brigades and rescue teams can
rely on smooth operation of the power supply system in
case of fire or rescue operation, the power supply system
is continuously monitored. An earth fault detection system
allows insulation faults to be located in good time and
eliminated with the stongest practical delay.

» Power supply for servicing purposes
Socket outlet circuits on, at and in bridge constructions are
designed to provide high availability and increased protection
against indirect contact. The solution is the IT systems with
an insulation monitoring device continuously measuring
the insulation resistance.

» Level crossings
Proper isolation of the power supply system is a basic
condition for the safety between road and rail. By using
insulation monitoring devices safe monitoring is
supplied.

» Lokomotif ve vagon ekipmanlari
Vagonlar glivenilir besleme sistemleri ile donatilmalidir.
izolasyon izleme cihazlari operasyonda kesinti yasanmadan
en hizli bir sekilde hatayi tespit ederek uyari verir.

» Seyyar besleme kaynaklari
Mobil jeneratorler demiryolu sistemlerinde sikca
kullanilirlar. Elektriksel koruma ve izolasyon seviye tespiti
operatorlerin ve sistemlerin korunmasini saglar.

» Acil Yardim
itfaiye ve kurtarma ekipleri yangin veya kurtarma
durumunda diizglin calisan, giivenilebilir ve siirekli olarak
izlenen gi¢ kaynaklarina ihtiya¢ duyarlar. Kacak akim
degerlendirme sistemleri izolasyon hatalarini zamaninda
ve kisa slirede tespit ederler.

» Hizmet amacli gii¢ kaynaklari
Kopri insaatlarinda priz devreleri yiiksek kullanilabilirlik
saglamak icin tasarlanmistir ve dolayli temasa karsi
korunmasi gerekmektedir. Coziim olarak, IT sistemler
kullanilabilir, boylelikle izolasyon direnc seviyelerinin,
sirekli olarak izleme cihazlari tarafindan gozlenmesi
saglanir.

» Hemzemin Gegit
Besleme sistemlerinin diizgiin izolasyonu karayollari ve
demiryollari arasinda givenlik icin temel bir kosuldur.
izolasyon izleme cihazlari kullanilarak giivenli izleme
saglanmis olur.
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Braking Resistors
Frenleme Direncleri

Frenleme direncleri, araclardaki frenleme sebebiyle olusan
kinetik enerjiyi 1siya ¢cevirmek icin kullanilirlar.

Frenleme direncleri genellikle su sekillerde yapilir:

» Araclarin ¢ati kismina monte edilen ve sicak havanin yukariya
dogru rahatca atildigi arac Ustl tasarimlar,

» Araclarin altina monte edilen ve arac hareket halinde iken
veya bir fan ile sicak havanin atildig arac alti tasarimlar,

» Aragicerisine monte edilen ve arac altindan alinan hava ile
genellikle fan sogutmali ve sicak havanin yukaridan
verilebilecegi sekilde tasarlanirlar.

Direnclerin ¢alisma kosullarina uyumunu gormek ve
ihtiyaclara uygun en iyi ¢cozimu uUretebilmek amaciyla darbe
dayanim testleri ve titresim testleri 3 boyutlu modelleme
programlari ile yapilmaktadir. Tasarim ve tim Uretim
asamalarinda, basta ISO 9001-2008 olmak lzere tim kalite
standartlarina ve uluslar arasi sartnamelere uyulmaktadir.

Rayli sistem direncleri, temel liretim ve yapi prensiplerine
gore, proje tabanli %100 6zel imalat Grinlerdir.

an Aktif Group Company

40

Braking resistors are used to transform kinetic energy of
the vehicle into heat by means of electric braking.

Braking resistors are usually installed:

» On the roof of a vehicle, where hot exhaust air released
upwards,

» Under frame, where the hot air released is exhausted
sideways when the vehicle is in motion or using a blower

» Inside the vehicle, where the resistors are usually forced
air cooled, where fresh air is taken from the bottom of the
vehicle and hot air is expelled from the top.

Resistors are designed with a sophisticated 3D model in
order to find the best solution for customers and to
withstand shocks and vibrations that normally occur in
operation. Design and all production strictly follow ISO
9001-2008 quality standards and the most severe
international specifications.

A railway resistor is a 100% custom made product, where a
few constructive and technological principles are applied in
a project-specific mechanical frame layout.
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Energy & Industry

Medium Voltage Switchgears
Orta Gerilim Hucreler

Transformer and Distribution Kiosks

Trafo ve Dagitim Koskleri

Mobile Substations
Mobil istasyonlar

Resistors
Direncler

Power Quality

Enerji Kalitesi

Medical Power Distributioin
Tibbi Glc Sistemleri

Transformers & Reactors
Trafo ve Reaktorler

AMR & Billing
0S0S ve Faturalama

Measuring & Management
Olgme ve Yonetim Sistemleri

Synchronization
Senkronizasyon Sistemleri

Secondary Protection Relays
Sekonder Koruma Réleleri

Earth Leakage Relays
Kacak Akim Roleler

—
AKTIiF
AKTIF MUHENDISLIK
AKTIF ELEKTROTEKNIK

AKTIF RAYLI SISTEMLER
AKSIS ENERJISISTEMLERI

Factory Head Office E-address
Aksemsettin mah. Catalca sk. No:113 Bayraktar blv. Sehit sk. No: 5 Aktif Plaza E-mail : info@aktif.net
06930 Sincan Ankara - Turkiye 34775 Umraniye Istanbul - Turkiye Web : www.aktif.net
Tel : +90 312 269 46 02 Tel : +90 216 314 93 20

Fax : +90 312 269 45 01 Fax

Traction

Traction Substations
Depot Area Solutions

On-Board Equipment

: +90 216 314 93 60

Owing to periodical improvements of our products the supplied products may differ in some details from the data stated in the prospectus material. Published by Aktif Group Data subject to alteration without notice.
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