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Bender Turkiye Resmi Distraboru



ATR GRUP, eneriji ve elektrik mdhendisligi alanlarinda uzmanlasmis, mdhendislik temelli yaklagimi ve sahaya

dayall tecrtbesiyle faaliyet gosteren kurumsal bir mthendislik grubudur. Kurulusundan bu yana, endustriyel
tesisler ve kritik altyapilar icin glivenlik, stireklilik ve mihendislik dogrulugunu merkeze alan ¢ézUmler
Uretmektedir.

Grup binyesinde yer alan ADEO TEKNIK, elektriksel glivenlik ve izleme teknolojileri konusunda
uzmanlasmis olup, 6zellikle topraklama, izolasyon izleme, kagak akim ve enerji surekliligi gibi hayati
konularda musterilerine katma degerli céztmler sunmaktadir. ADEO TEKNIK, bu alandaki faaliyetlerini
yalnizca Urdn tedarigiyle sinirlamamakta; dogru Grin sec¢imi, uygulama muhendisligi, devreye alma ve teknik
danismanlik hizmetleriyle desteklemektedir.

Bu kapsamda ATR GRUP ve ADEO TEKNIK, diinya genelinde elektriksel glivenlik denildiginde referans kabul
edilen BENDER markasinin ileri teknoloji gozUmlerini, TUrkiye pazarinin intiyaglari dogrultusunda
konumlandirmaktadir. BENDER UrUnleri; hastaneler, endustriyel tesisler, enerji santralleri, e-mobility
altyapilari ve rayl sistemler gibi kesintisiz ve guvenli igletmenin zorunlu oldugu uygulamalarda

uluslararasi standartlara uygun, kanitlanmis ¢ézdmler sunmaktadir.

ATR GRUP’un en temel farki; sahadan gelen gergek intiyaglart dogru analiz ederek, Grin + mihendislik +
teknik destek U¢lUsUnU tek bir yapi altinda sunabilmesidir. Bu yaklasim sayesinde musterilerimize yalnizca
bir marka veya Urun degil; uzun vadeli igletme guvenligi, mevzuat uyumu ve surdurulebilir teknik ¢ézim
ortakligi saglanmaktadir.

Ozetle ATR GRUP ve ADEO TEKNIK;

«  Elektriksel guvenligi kritik bir mthendislik disiplini olarak ele alan,

«  Global markalari yerel saha tecrubesiyle bulusturan,

- Ust yénetim beklentilerine uygun sekilde riskleri azaltan ve isletme sirekliligini artiran cozimler
sunan,

kurumsal bir mthendislik grubudur.
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Rayli Sistemler icin Elektriksel

Guvenlik ve izleme Céziimleri

Turkiye'de rayli sistemler; sehir ici ulagim, yuksek hizli tren hatlari,
konvansiyonel demiryollari ve endUstriyel hatlar dahil oimak Uzere
her gegen gun daha karmasik, daha yogun ve daha yuksek sureklilik
gereksinimi olan altyapilara dondsmektedir. Bu dontsum surecinde
isletme surekliligi, can ve mal glivenligi, bakim maliyetlerinin
kontroll ve uluslararasi standartlara tam uyum, rayli sistem

yoneticileri ve teknik ekipler igin temel dncelikler haline gelmistir.

Bu katalog, rayli sistem altyapilarinda kullanilan enerji dagitimi,
sinyalizasyon, tunel ve istasyon elektrik tesisleri, saha
ekipmanlari ve yardimci gu¢ sistemleri icin gelistiriimis modern
elektriksel guvenlik, izolasyon izleme ve ariza konumlandirma
¢6zUmlerini teknik bir bakis agisiyla sunmak amaciyla hazirlanmistir.
icerikte yer alan ¢cézUmler; kesintisiz isletme, erken ariza tespiti,
6ngorucl bakim ve standartlara uygunluk hedefierini dogrudan
destekleyecek sekilde yapilandiriimistir.

Rayli sistem uygulamalarinda, 6zellikle IT topraklama sistemleri ile
birlikte kullanilan strekli izolasyon izleme teknolojileri; ilk izolasyon
hatasinda isletmenin durmasini engelleyerek, hem gdvenligi hem de
sistem erisilebilirligini onemli 6lgtde artirmaktadir. Bu yaklasim,
planli ve plansiz duruslarin azaltilmasina, bakim ekiplerinin sahaya
daha bilingli ve hedefli mtdahale etmesine olanak tanir. Sonug
olarak isletme maliyetleri diserken, hizmet kalitesi ve yolcu

gUvenligi Ust seviyeye tasinir.

Bu katalogda sunulan ¢ézdmler; sinyal gug sistemlerinden makas
Isitma ve tahrik Unitelerine, tunel acil durum enerji altyapilarindan
istasyon ve depo binalarina kadar genis bir uygulama yelpazesini
kapsamaktadir. TUm sistemler, rayli sistemlere 6zel EN 50155, EN
50121, IEC 61557 gibi uluslararasi normlar dikkate alinarak ele
alinmis; saha gergekleri ve isletme tecribeleri dogrultusunda teknik

olarak olgunlagsmis 6rneklerle desteklenmistir.

Katalogda yer alan teknolojiler, Bender’in rayli sistemler alaninda
dunya genelinde edindigi uzun yillara dayanan muhendislik birikimi
ve uygulama tecribesine dayanmaktadir. Amag; Tdrkiye'deki rayli
sistem isletmecileri, altyapi yoneticileri ve teknik personel igin
referans niteliginde, uygulanabilir, 6lgeklenebilir ve gelecege
hazir ¢bzimler sunmaktir.

Bu dokumanin, saha uygulamalarinda karar verici konumda bulunan
teknik ekipler i¢in yol gosterici olmasini; planlama, modernizasyon ve

isletme suUreglerinde katma deger yaratmasini temenni ederiz.
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BENDER Markasi ve Rayli Sistemlerde

Kuresel Yetkinligi

Bender, elektriksel guvenlik, izolasyon izleme ve enerji izleme teknolojileri
alaninda dUnya ¢apinda kabul gérmus, ydksek mthendislik yaklasimina sahip bir
teknoloji Ureticisidir. Merkezi Aimanya'da bulunan Bender, 75 yili askin suredir;
kritik altyapilarda elektriksel glvenligin kesintisiz olarak saglanmasi, ariza
risklerinin erken agamada tespit edilmesi ve isletme surekliliginin
artiriimasi hedefleri dogrultusunda ¢cozumler gelistirmektedir.

Rayli sistemler, Bender’in uzmanlik alanlarinin en kritik bagliklarindan birini
olusturmaktadir. CunkU demiryolu altyapilari; genis cografyalara yayilmis,
yUksek sayida alt sistem barindiran ve hata toleransi son derece disuk olan
yapilardir. Bu nedenle Bender, rayli sistem uygulamalarina 6zel olarak gelistirdigi
Urun ve sistem mimarileriyle, yalnizca 6l¢im yapan dedgil; igletmeye dogrudan
katki saglayan, karar destek treten ve bakim streglerini yénlendiren

¢6zumler sunmaktadir.

Dlnya Genelinde Rayl Sistem Uygulamalari
Bender ¢ozUmleri bugun;
yuksek hizli tren hatlari,
sehir ici metro ve tramvay sistemleri,
konvansiyonel demiryolu altyapilari,
sinyalizasyon ve kontrol merkezleri,
taneller, kopruler ve acik hat saha ekipmanlari,

istasyonlar, depolar ve bakim tesisleri

gibi gok farkli rayli sistem bilesenlerinde aktif olarak kullaniimaktadir.

Avrupa basta olmak Uzere birgok Ulkede, ulusal demiryolu isletmecileri ve metro
otoriteleri; enerji strekliligi ve emniyet gereksinimlerini karsilamak amaciyla
Bender’in IT sistem tabanli izolasyon izleme, toprak ariza konumlandirma ve

merkeziizleme ¢ozUmlerini standart altyapi bileseni olarak tercih etmektedir.
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Rayli Sistemlere Ozel

Muhendislik Yaklagimi

Bender’in rayli sistem ¢ozUmleri, klasik endUstriyel

uygulamalardan farkli olarak;

» Uzun kablo mesafeleri,

«  YUksek kacak kapasitans degerleri,

«  Titresim, sicaklik ve elektromanyetik girigim (EMC)
etkileri,

+ Kesintisiz galisma zorunlulugu

gibi demiryollarina 6zgu zorluklar dikkate alinarak tasarlanmistir.

Bu kapsamda gelistirilen sistemler; izolasyon direncini yalnizca
Olgmekle kalmaz, ayni zamanda zaman i¢erisindeki degisimini
izler, trend analizi olusturur ve gegici (short-time) izolasyon
hatalarini dahi kayt altina alarak bakim ekiplerine anlamli veri
sunar. Boylece ariza, sistem devre disi kalmadan 6nce fark edilir

ve planli mudahale imkani dogar.

Standartlara Uyum ve Uzun Vadeli Glivence

Bender rayli sistem ¢6zUmleri;

« EN50155 (Rayli sistemler - Elektronik ekipman),

« EN50121 (Elektromanyetik uyumluluk),

« |EC/EN 61557-8 ve 61557-9 (izolasyon izleme ve ariza
konumlandirma)

gibi uluslararasi normlara uygun olarak gelistirilmis ve sahada

dogrulanmistir. Bu sayede Bender sistemleri, hem yeni

projelerde hem de mevcut altyapilarin modernizasyonunda

uzun vadeli, stirdUrilebilir ve regtilasyon uyumlu bir ¢6zim

sunar.
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isletmeye Saglanan Katma Deger

Bender’in dinya genelinde rayli sistemlerde tercih
edilmesinin temel nedenleri su sekilde 6zetlenebilir:
ilk izolasyon hatasinda isletmenin durmamasi
Arizalarin erken tespiti ve hizli konumlandiriimasi
Ongoériict bakim sayesinde plansiz duruslarin
azaltilmasi

Saha personelinin glvenliginin artiriimasi

Bakim ve isletme maliyetlerinin uzun vadede
dusurdimesi

Bu yaklasim, rayli sistem isletmecileri icin yalnizca bir
guvenlik yatirmi degil; ayni zamanda operasyonel
verimlilik ve hizmet kalitesi yatinmi anlamina

gelmektedir.




edeo

Katalog icerigi Hakkinda

Bu dokimanda sunulan genel yaklagim ve marka perspektifinin ardindan, ekli kataloglarda Bender’in rayl

sistemlere yonelik ¢6zdm portfoyU uygulama bazli ve teknik detaylariyla yer almaktadir.

Ekli kataloglar igerisinde;

Sinyalizasyon gug sistemleri,

Hat boyu ve saha ekipmanlari,

Makas tahrik ve makas isitma sistemleri,
Tunel ve acil durum eneriji altyapilari,
istasyon ve depo elektrik tesisleri,

Tasinabilir ve sabit izolasyon izleme / ariza konumlandirma ¢ézUmleri

gibi rayl sistem isletmeleriigin kritik Sneme sahip uygulamalar, gergek saha senaryolari, 6lgim prensipleri ve

standart referanslari ile birlikte detaylandiriimistir.

Kataloglarda yer alan tim ¢ézumler;

Kesintisiz isletme hedefi,
Erken ariza tespiti,
Bakim sureclerinin optimize edilmesi,

Can ve mal guvenliginin artiriimasi

odaklariyla ele alinmis olup, rayli sistem ydneticileri ve teknik personelin planlama, modernizasyon ve isletme

sUreglerinde dogrudan fayda saglayacak sekilde yapilandiriimistir.

Bu kapsamda kataloglar; yalnizca Urin tanitimi degil, ayni zamanda teknik bir referans dokiimani ve karar

destek kaynagi olarak dederlendirilmelidir.



Rail Signalling
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Bender is one of the world’s leading providers of solutions
that make electrical infrastructures smart and safer. Our
advanced electrical safety solutions minimise downtime
and enhance operational safety and efficiency by
ensuring continuous power. By detecting faults early, we
can prevent system outages, which helps to reduce
boots on ballast and avoid costly delays and penallties.
Our products are designed to meet stringent railway
standards to maintain power reliability and safeguard
passenger safety.

An approved supplier to Network Rail, Bender design and
manufacture quality, high performance electrical
monitoring solutions for use in the UK’s rail infrastructure
in areas such as signal systems, trackside power
installations and signal boxes.

Rail operators are responsible for ensuring the safety of
the UK’s rail networks and maximising the availability of
thousands of miles of track every day. Smart monitoring
solutions developed by Bender deliver continuous
monitoring of electrical systems and equipment for earth
faults and insulation failure - immediately informing
maintenance teams of potential problems which could
result in train delays and significant financial penalties
for rail operators.

Ensure high availability with proactive monitoring

Accurately locate and pinpoint electrical faults

Advanced warning of degradation and failure
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Continuous monitoring of the various power supply
systems (anintegral part of the track structure which
guarantees electrical safety) is a key element in ensuring
that operations run smoothly.

Bender worked with Network Rail to develop and approve
custom rail signalling protection systems for use in UK rail
applications.

Our rail system protection capability includes monitoring
of rail switch points heating units and motors, and control

voltage network monitoring for railway crossings.

Keeping your network moving!

Reduce boots on ballast with cloud-based monitoring

Increase personnel safety with remote maintenance




Rail Signalling Power Protection

Intelligent insulation monitoring and earth fault
location technology

Rail operators must ensure the safety and availability of rail
networks, safeguard personnel and prevent disruption to
passenger services that result in costly fines and penalties.

Electrical signal power systems keep the track infrastructure
moving each day. Any insulation faults, failure or damage preventing
trains from operating effectively has serious consequences for
Network Rail, train operators and passenger journeys.

Bender Rail Signalling (RS) integrated insulation monitoring and
earth fault location equipment provides protection for railway
electrical systems.

Bender RS4 solutions

Bender has a proven track record in UK railways with over 1500 rail
signalling protections systems installed. The current RS4 solution
with enhanced features and capabilities delivers a more accurate
and holistic overview of cable health in rail electrical
infrastructure.

Employing tried and trusted Bender measuring technology
combined with two decades of product innovation, RS4 variants
have increased sensitivity and faster first fault location, enabling
engineers to identify issues in advance of failure and respond
more quickly.

RS4 solutions deliver multi-tier smart cable insulation monitoring
and fault location in order to monitor, provide early warning and
pinpoint insulation problems - to prevent rail downtime and
improve operations.

Upgrading to RS4

Bender RS2 and RS3 systems have served the railway signalling
industry well, but the future demands more. RS4 system
technology complies with NR/L2/SIGELP/27725, for Insulation
Monitoring and Fault Location Systems used on Signal Power
Systems. The RS4 is designed to meet modern challenges
head-on, offering unparalleled speed, connectivity, and
reliability. As RS2 and RS3 components become increasingly
obsolete, now is the time to upgrade and secure the future of
your operations.
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RS4 Tier 1, 2 & 3 Solutions

RS4 Tier 1

RS4 Tier 1is our most advanced Rail Signalling Protection
System. It delivers the highest level of signal power system
insulation monitoring of all the RS4 solutions. It provides
full insulation resistance measurement of the system,
feeder and individual feeders, monitoring individual
subsections of cable and functional supply points (FSP).

Benefits
The most advanced of the RS4 solutions
For compliance with NR/L2/SIGELP/27725 Tier 1

Delivers improved Tier 1 remote fault
identification and location at 100kQ

Enables earth fault identification and location
at FSP level

Compact for use in SINT19 remedial works

Available as new or retrofit solution for
cost-effective equipment upgrades

Bespoke data and communication options
tailored to individual projects

Eliminates 650V or earth reference
requirement making Tier 1 fully class 2

Prevent rail downtime through predictive

maintenance and fault finding

RS4 Tier 1
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Incorporating an earth fault locator (EDS440) and Type B
current transformers (CTs) inside FSPs, it evaluates and
locates fault sources in a very short time period. The
installation in FSP renders the Tier 1 variant class 2
compliant, eliminating the need for earth connection,
with all trackside equipment able to be fully integrated
into existing FSP enclosures.

The compact and cost-effective RS4 Tier 1 solution is
available in 650V mains or 110V supply option,
retrofittable to Class 2 and Class 1 equipment, reducing
ongoing operational costs. It offers remote fault location
to FSP or cable length with exact manual fault finding at
100kQ. The RS4 Tier 1 data and communications options
can be customised to suit specific projects and
customer requirements.

Features

= |dentifies decline in insulation resistance
(IR) values

Individual cable sub-section monitoring at FSP
level monitoring for Tier 1 compliance

Incorporates GSM-enabled data logger
equipped for real time direct communication
with the Intelligent Infrastructure

Immediately identifies earth leakage faults in
the power system arising from damaged
cables, faulty connections, breaks in insulation,
and rodent damage

= Portable earth fault location system pinpoints
location for maintenance teams

Delivers enhanced reliability and simplified
installation and commissioning

Facilitates planned maintenance interventions

» Dual adjustable insulation alarms -
pre-warning and alarm

= Standardised for use across Network
Rail installations

= Supplied in self-contained cabinet, tested and
ready for ‘plug and play’ installation and
commissioning alongside existing power
infrastructure systems up to AC 650V

Integral automatic and manual test facility
« Lockable front hinged door with viewing window



RS4 Tier 2

This mid-range RS4 Tier 2 delivers enhanced monitoring
and measurement capabilities over the RS4 Tier 3.

This compliant solution enables further increased system
availability by providing the full insulation resistance (IR)
levels of individual feeders.

Tier 2 compliance is achieved by the use of additional
system components including Bender Type B current
transformers (CT) and Bender COM465IP condition
monitor to enable complex individual feeder measurements.

Benefits
RS4 Tier 2 comprises of RS4 Tier 3 with
additional components
For compliance with NR/L2/SIGELP/27725
Tier 2
Provides full insulation resistance at
individual feeder level
Contains additional COM465IP condition
monitor for system overview
Incorporates Type B CTs for enhanced
measurement

Cost effective uplift from the RS4 Tier 3

Easily upgradable from Tier 3 to Tier 2

Prevent rail downtime through predictive
maintenance and fault finding
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It provides comprehensive data readings and information
on cable health to enable operators a clearer overall
assessment of the condition of the Signal Power System.

This product delivers the same functionalities as the Tier 1
solution at PSP level, it is fully upgradable to deliver a Tier 1
solution with the addition of an EDS440 fault evaluator
and Type BCT at FSP level.

Features

= |dentifies decline in insulation resistance
(IR) values

= Incorporates GSM-enabled data logger
equipped for real time direct communication
with the Intelligent Infrastructure

= Immediately identifies earth leakage faults
in the power system arising from damaged
cables, faulty connections, breaks in
insulation, and rodent damage

= Portable earth fault location system
pinpoints location for maintenance teams

= Delivers enhanced reliability and simplified
installation and commissioning

= Facilitates planned maintenance
interventions

= Dual adjustable insulation alarms -
pre-warning and alarm

= Standardised for use across Network
Rail installations

= Supplied in self-contained cabinet, tested
and ready for ‘plug and play’ installation
and commissioning alongside existing
power infrastructure systems up to AC 650V

= Integral automatic and manual test facility

e —————

= Lockable front hinged door with
viewing window



RS4 Tier 3

RS4 Tier 3 is an integrated insulation monitoring and
earth fault location system. Utilising proven Bender
technology seen in previous variants (RS3), this Tier 3
compliant RS4 is designed to comply with Network Rail
standard NR/L2/SIGELP/27725. This cutting edge
technology is available as a new or retrofit solution, to
deliver monitoring and protection for railway electrical
systems on the UK’s rail infrastructure.

RS4 Tier 3 enables monitoring and fault location with

improved accuracy and advanced sensitivity capabilities.
The increased sensitivity strengthens fault location from

the 20kQ pre-warning level to 100kQ.

Benefits

For compliance with NR/L2/SIGELP/27725
Tier 3

Improved fault location from 20k(Q) to 100kQ

Cost effective and easy to upgrade to
legacy equipment

Housed in Class Il GRP enclosure for lighter
and compact design
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RS4 Tier 3

adeo

The Tier 3 system provides overall IR measurements, as
well as feeder level fault location. Housed within a Class I
GRP enclosure, Tier 3 is lighter and more compact in
comparison to the previous RS3 version.

Simple to retrofit and update existing RS3 units, RS4 Tier 3
offers a cost-effective upgrade to legacy equipment that
is compatible with existing intelligent infrastructure
remote condition monitoring through data loggers.

Features

= |dentifies decline in insulation resistance
(R) values

= Incorporates GSM-enabled data logger
equipped for real time direct communication
with the Intelligent Infrastructure

= Immediately identifies earth leakage faults
in the power system arising from damaged
cables, faulty connections, breaks in
insulation, and rodent damage

= Portable earth fault location system
pinpoints location for maintenance teams

Delivers enhanced reliability and simplified
installation and commissioning

Facilitates planned maintenance
interventions

Dual adjustable insulation alarms -
pre-warning and alarm

= Standardised for use across Network
Rail installations

= Supplied in self-contained cabinet, tested
and ready for ‘plug and play’ installation
and commissioning alongside existing
power infrastructure systems up to AC 650V

Integral automatic and manual test facility

Lockable front hinged door with
viewing window

Also available as upgrade components
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Portable Fault

Location Solutions

Bender portable fault location solutions offer a more
flexible and instant method for engineers to locate
faults in the field.

Portable Earth Fault Location System EDS3090

The EDS3090 portable earth fault location system can be
used to precisely locate feeder earth faults line side,
allowing the repair process to be carried out faster,
minimising disruption to rail track and reducing

system downtime. Portable case EDS3090
The handheld tester is designed to pinpoint a network
earth fault to a specific cable or transformer by detecting
the test signal from Bender devices and does not require
the cable or transformer to be disconnected.

Features & Benefits (EDS3090)
Increased sensitivity for faster fault location

Application main and control circuits

The unit simply clamps to the cable to carry out the Current probes @ 20/52/115 mm
evaluation, enabling spot checks to discover whether a Residual current measurement in
fault is present, in addition to pinpointing faults identified TN/TT systems

in the vicinity.

Mobile insulation fault location systems for
IT systems AC 42..460Hz 0..790V /

RS/PELI Portable Insulation Monitor DC 0..960V or de-energised systems

This portable insulation monitoring unit is designed
to be used trackside to measure and analyse specific
sections of the power network to prioritise
installation programmes.

Measuring clamps 20/52 mm
(15 mm optional)

Robust aluminium case, convenient to carry
Test devices PGH18... with variable test

The unit is self-powered through connection to the current 1..25mA
trackside signal electrical network and delivers live Integrated test voltage for de-energised
monitoring of the system status to immediately indicate if systems (PGH186)

there is an earth fault and the status of the insulation. Insulation fault evaluator EDS195P

Response value insulation fault location:
The RS/PELI portable unit can also P

be used to provide independent
verification of the installed RS 0.2..1mA for control circuits

system performance. Response value residual current measure-
ment 10mA..10A

2..10mA for main circuits

Portable case RS/PELI



Electrical safety

in railway technology

Design the future
of energy
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The railway industry deals with extremely demanding tasks on a daily
basis. The inspection of high-speed railway lines, rail construction and
power supply systems is just as much a part of this as the transport
of hazardous goods. Regardless of the pressure to be punctual,
however, passenger safety remains the overriding priority.

Guaranteeing electrical safety is an essential component of smooth
operation. This applies equally to signal boxes, signalling systems,
operational buildings, tunnels and bridges as well as to the rolling stock.

Bender system solutions monitor electrical installations and railway
installations and help to prevent critical operating conditions.
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Safe railway technology: high availability

and cost effectiveness

Standard-compliant solutions by Bender

Safe operation and reduced costs

Bender monitoring systems ensure fault-free power
supply, help you to quickly locate insulation faults and
enable you to prevent downtimes of important parts
of the installation.

What is the cost of unscheduled maintenance,
unavailability of route sections, insulation fault searches
that last for hours or even days? Investing in modern
monitoring technology from Bender quickly pays for itself.

Costs of Bender monitoring system
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Standard-compliant solutions

When it comes to satisfying the stringent safety
standards in electrical railway systems, monitoring
systems that comply with the applicable standards
are indispensable. The most important standards for
railway operation are EN 45545 (Fire protection on
railway vehicles), DIN EN 50155 (Railway applications -
Rolling stock - Electronic equipment) and DIN EN 50121
(Electromagnetic compatibility). Bender solutions are
specialised in meeting the challenges of this industry
and provide you with the necessary information
advantage. This enables you to intervene before critical
conditions arise.

Potential cost reduction

Future
maintenance costs

—» Service life



Why the IT system is the

better choice

The aim: reliable power supply - high availability

Technical installations increasingly depend on their electrical
power supply. At the same time, the follow-up costs of unexpected
downtimes increase. How well a reliable power supply and high
availability of an installation can be implemented later on is
already decided when a power supply system is chosen.

TN system, TT system or IT system?

In principle, planners can choose between different system
types whose design differs with regard to earthing relations of
power supply source and equipment, as well as in the type of
neutral conductor and protective conductor. When considered

with high availability in mind the T system may be the best choice.

Operators can evaluate installation data according to their own
requirements and use the data for improvements of the installa-
tion as well as to correlate the measurement data to other
events in the installation. This is a valuable tool to also find the
causes of short-time insulation faults.

For often maintenance teams do not stand a chance of reacting
to fault messages, of locating and eliminating them within a few
hours. Stationary equipment for insulation fault location offers a
crucial advantage for such cases.
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The five most important advantages
of an IT system:

Advantage 1: Continued operation

after the first insulation fault

One of the crucial advantages of the
unearthed system (IT system) is that
the installation can still be operated
after the appearance of a low-impedance
insulation fault.

Advantage 2: Fire protection
Insulation faults are the most common
cause of fire. IT systems reduce the fire
hazard due to insulation faults to a
minimum.

Advantage 3: Locating the fault during
ongoing operation

Suitable devices permit fast insulation
fault location without the need to inter-
rupt operation.

Advantage 4: Reduced testing effort
Insulation monitoring devices reduce
cost and time expenditure since the Riso
measurement for periodic verification is
not required. Therefore, operational
interruptions are not necessary.

Advantage 5: Increased personal safety
Operators of an installation that use IT
systems, offer their employees, visitors,
and customers the highest possible
level of protection.

Due to the various economic and
technical advantages, an unearthed
system with high-performance insula-
tion monitoring is almost always
profitable in comparatively complex
installations.
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Signal bOX, Cont rol Even large installations can be monitored reliably by
Bender insulation monitoring devices. With the size of
and safety teChnOIOQY the installation, the leakage capacitance value
increases, however, Bender insulation monitoring
devices determine the leakage capacitance value and
adjusttoit.
Monitoring safe railway operation Insulation monitoring during an earth-to-rack
The smooth operation of the whole railway network short circuit
is the predominant focus of the signal box and the Bender insulation monitoring devices also enable the
control and safety technology. A voltage swell in the monitoring of ohmic-coupled systems.

event of a fault is a particular hazard.

In addition to gauging insulation, the insulation moni-
toring devices by Bender comply with [EC 61557-8 and
measure the line-to-line voltages and the line to earth

voltage. This allows early detection of these hazards. Example Germany, requirement of Deutsche
Bahn AG: eliminate insulation fault below

Fault search? Made easy! 30 kQ within ten working days

To prevent interruptions to operation even in the event In practice, traditional technology often

of a fault, Bender insulation fault location systems only detects faults from 0 kQ to approx.

enable a fault search - also in switched off installations 7 kQ. Bender offers solutions that can detect

(or areas thereof). faults in a range from 0 kQ (dead short to rack

or earth) to 100 kQ. These solutions can be
implemented without shutting down the
installation, both as stationary and/or as
portable systems.
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Track field illumination and safety lighting

Shunting - better with lighting!

The power supply system for track field illumination is
often designed as IT system. Bender offers insulation
monitoring devices that comply with I[EC 61557-8. These
also adjust to larger systems with several lighting poles,
parameterisation of the system size is not required.

Apart from the insulation, Bender insulation monitoring
devices measure line-to-line and line and earth voltages.
This permits the early detection of voltage swells in the
event of a fault.

Also in systems consisting of several lighting poles, an
insulation fault can be found quickly. When insulation
fault location systems are used, insulation faults can be
allocated even to the individual illumination elements.
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Locomotives and

motor coaches

Safe power supply for drives and auxiliary units

In locomotives and trains hauled by motor coaches
different IT systems are employed in parallel. Bender
provides solutions for the most different voltage levels.
Insulation monitoring devices measure the insulation
resistance, the voltage and the system leakage capaci-
tance to earth/chassis.

There are also solutions for the electrical safety of TN
systems with different voltage levels: Residual current
monitoring continuously monitors different system
components and identifies faults. Bender voltage and
current relays reliably monitor the different voltage levels
and phase sequences even at 16.7 Hz.

Remember: Measuring current at the
central earthing point

Bender provides equipment for measuring
current at the central earthing point.

adeo

Minimising delays - adhering to scheduled
timeframes and deadlines for maintenance
When they are installed as stationary systems,
Bender insulation fault location systems permit
the fastest fault detection - ready for locating
at any time. Alternatively, mobile equipment can
also be used in the fault search.

Facilitating standardised work

Bender portable insulation fault location systems
enable standardised work processes. Quality
levels and timing goals for maintenance can hence
be achieved even when employing subcontractors
(e.g.an ECM).

EN 50155 - higher vibration level and
increased environmental influences
The Bender devices of the RW version
have been tested according to EN 50155.

~ ISOMETER®
iSoORW685

EDS44x

B%:;“
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Portable insulation fault location systems use current clamps, which must be positioned around the cables. Ideally, cable input and
cover design have already been considered during the engineering planning phase.




Mast switch actuators

Monitoring safe railway operation

Mast switch actuators are switching devices that,
during regular operation, during construction work,
after lightning strikes or after accidents must switch
the overhead lines reliably. Their functionality can
be ensured by insulation monitoring devices that
monitor the power supply system continuously. They
automatically adapt to the size of an installation and
report critical conditions to the supervising system.

The tendency of insulation values to decrease slowly
over time can be made visible via Bender technology.
When communication interfaces are used, predictive
maintenance and analysis are possible.

Finding insulation faults easily and without
disconnecting

Insulation faults can be found quickly in systems
consisting of several poles and mast switches when
insulation fault location systems are used. For the
faults can then be attributed to the individual mast
switches.
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Heating the points safely in the winter

POintS drive and pOints Frozen points present a safety problem and are the

heating Systems main cause of delays in winter. Continuous offline

monitoring of the power supply system guarantees
that the points heaters will function when needed, as
offline insulation monitoring devices report critical
conditions to the supervising system even in switched
off condition.

Setting the right course for electrical safety
Points drives are only used when points are switched.
To assure that they function reliably when needed,

monitoring the power supply system continuously with The risk of downtimes

insulation monitoring devices is recommended. These During downtimes, undetected insulation faults

devices report critical conditions to the supervising system. may occur due to moisture or other factors
impacting on the supply line or the load.

When modern communication interfaces are employed, When the installation is then reconnected, the

measured data can be analysed and correlated to other protective device trips or motor fires occur, and

events in the installation. This is a valuable tool that helps operation is not possible. Such a situation can

to find also the causes of temporary insulation faults. be prevented by continuous insulation monitoring

that reports insulations faults at an early stage.
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Bender technology visualises the behaviour of insulation values over time which makes predictive
maintenance and analysis possible.
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Problem case: temporary insulation faults
Short-time insulation faults are difficult to interpret.
Frequently they are no longer present when the

Railway crossings and

service staff arrives on site. In this case, the analysis
of measured data and correlation to further
events in the signal box help establish the cause.

safety installations

Electrical safety has the right of way
Reliably functioning railway crossings and safety
installations are of vital importance for all transport

L
users. When driving over sensors the train triggers '#' .=
the opening and closing of gates. A failure of these A
safety installations would bring the train to stop or g

o

block cross traffic. o

When insulation faults cause control malfunctions,
danger arises. These faults can be prevented with
Bender technology as it enables continuous moni-
toring of insulation values over time. Slowly deteriorating
values are visualised centrally via the communication
interfaces, predictive maintenance and analysis
become possible.
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Train safety systems

Safe control of trains in international railway operation
Safe railway traffic must be ensured across the entire - e Insulation monitoring:
railway network. To find insulation faults quickly also g ey ISOHV425+ACHA422

in the case of extensive installations and very long !
railway lines, insulation fault monitoring and locating
systems are implemented. These systems can attibute
insulation faults down to individual route sections.

in accordance
with |[EC 61557-8

with coupling device
up to AC 1000 V
Modbus RTU

The following illustration shows how insulation monitoring is
used for an automatic train control system.
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isoHV425/
Overall train control (LZB AGH422

Train control at defined spots

A symmetrical fault to earth can disable the
functionality of de-energised train controls at
defined spots. The appropriate monitoring
option here is continuous insulation monitoring
of the de-energised track magnets.




Electrical safety in tunnels
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Safe power supply even in case of a disaster

Train routes in mountainous landscapes lead across a
sequence of tunnels and bridges. The route operator
must be prepared for a train accident in a tunnel. Along
the route rescue organisations are equipped for assis-
tance in case of a disaster. To support the rescue plan,
hydrants and emergency power supply points are
installed in the tunnels. Rescue teams thus have quick
access to water and electrical energy in sufficient
quantities. According to guideline 954.0107, in Germany
the power supply has to be designed as an IT system.

Securing a functioning power supply for rescue
teams even in case of a disaster

So that the emergency responders can rely on a
functioning power supply in the event of a disaster,
continuous insulation monitoring is required. With
such monitoring, critical conditions of an installation
are reported to the supervising system in time.

Fast localisation of insulation faults

Even in the case of extensive electrical installations,
Bender insulation fault locating systems can attribute
electrical faults to individual tunnel sections. A further
advantage: They can be used to find insulation faults
during ongoing operation, without having to separate
cable connections.

Y)

Tunnel 1

\
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Tunnel 2

Emergency power supply points for rescue teams
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Portable generators

Electrical safety when using portable generators ==
Portable generators are implemented in maintenance _L 0 BENDER o e
measures and in the case of a disaster. They need to t R
function quickly and reliably. The amendment of { "
DIN VDE 0100-551 clearly specifies that periodic verifica- + O FErEEE 9
tion is no longer required when insulation monitoring . - w
according to DIN EN 61557-8 has been installed. OO0

e e
Furthermore, setting an earth spike is no longer required e s
if the protection plan consists of protective separation
with insulation monitoring. Bender offers solutions for
insulation monitoring of the installation to secure electrical nowms
safety of portable generators and connected equipment. '1"5

- -




Building technology: Railway stations and depots

Safer building technology for satisfied customers
Modern railway stations are service centres that
depend on a safe power supply. The service centre
should also be able to function if an electrical fault
occurs in a small part of the installation. RCMS
(residual current measuring systems) detect faults
long before a normal residual-current circuit breaker
would shut down. Therefore, availability of the system
as awhole is increased.

Technology that quickly pays for itself: The
RCMS improves and simplifies maintenance
and fault location.

So that even the slowly deteriorating insulation values
are detected, Bender technology uses modern
communication interfaces for visualisation and thus
enables predictive maintenance and analysis.

Transparency for electrical installations

Power quality problems generate costs. Electrical
overloads on equipment, overheating and disruptions
do not have to be a given. These occurrences can be
prevented by targeted energy management with the
PQ devices from Bender.

Energy management

The Bender measuring devices of the PEM series also
capture energy and performance data. Therefore,
setting up measuring points for the purpose of invoicing
becomes uncomplicated. Bender energy meters with
MID compliance labelling are suitable for this, as they
meet the corresponding calibration requirements.

MAR 2036 AL AW I006 1A ApnOLE 16 Ape IRI6 LLAp20NE 20 ApIOLE 340 2IE
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Monitoring and analysis made easy with the
browser-based POWERSCOUT® software




POWERSCOUT®
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Find out today what won't happen tomorrow

Moisture, aging, dirt, mechanical damage or faults due
to the impact of current, voltage and temperature
cause malfunctions in every electrical installation. The
web-based software solution POWERSCOUT® helps
you detect malfunctions at an early stage and eliminate
the causes in an economically reasonable way. This
guarantees high safety and operational reliability of
the installation and reduces costs.

Analysis - as individual as your installation - as
simple as possible

Predictive maintenance prevents downtimes, reduces
costs and staff requirement. POWERSCOUT® informs
you about the condition of your electrical installation
at all times, since the informative visualisations with
flexible dashboards can be retrieved via any display
device, be it a smartphone, a tablet or a PC. On request,
POWERSCOUT® sends you reports with the data shown
as graphs at specified intervals.

Continuous monitoring instead of random tests
Manual data acquisition is time consuming, error prone
and only provides random results. With POWERSCOUT®
you have the complete data of your installation at your
disposal at any time, since all measured values are
saved automatically and continuously. Your data is
stored reliably and remains available for years.

Analyses

Recording insulation values contin-
uously

Recognising connections and
optimising maintenance

Cross-installation evaluation

Preventive maintenance
Higher availability
Continuous monitoring

Early detection of gradually
developing insulation faults

Basis for periodic verification

The automated POWERSCOUT® report on residual
currents forms the basis for measuring without
switch-off in accordance with the periodic verification
as per [EC 60364-6. Since this verification must be
carried out to maintain the correct status of electrical
installations and stationary electrical equipment, for
expample by continuous monitoring of the installation
by electrically skilled persons.

In this case, it is a smart move to rely on continuous
monitoring with multi-channel residual current moni-
toring systems (RCMS) and an evaluation adapted to
the system (e. g. using the CP907-1). The automatic
POWERSCOUT® reports based on this monitoring
enable the electrically qualified person in charge to
adjust the times when the insulation test shall be
performed as part of of the periodic verification.

G BENRER
MR

Typical application: CP907-I

Reports
Historical comparisons
Safe storage of measured values
Event and alarm statistics

Early detection and reporting of

options
Access from any place
Supporting investment decisions

temporary insulation degradation

Lower costs due to unexpected
malfunctions and shutdowns incurred




System control centre

Interconnection and visualisation made easy

The COMTRAXX® monitoring systems are used in a
wide range of applications. However, what they have in
common is that the user needs to obtain relevant
information quickly and easily. In the event of an alarm,
the system informs actively via e-mail, switch contacts
or by forwarding information to supervising control
systems. To carry out an analysis or create a report,
the user can fall back on data that was captured previ-
ously. The Bender system control centre permits both
alarms and the retrieving of history information - in
one system. Data is collected from all connected meas-
uring devices, evaluated and processed differently
depending on the respective application. For this, the
browser-based system offers many advantages:

= all users work live in one system (there are no locally
stored system copies that have to be maintained
manually)

= additional users can access the system with every
device that runs on a browser (no user licences or
additional hardware required)

= exandable, hence systems are adaptable in size and
fit for the future (no additional hardware required
when the installation is expanded)

« Software is updated only centrally (no local mainte-
nance of user access and evaluation software)

= Support inreal time by Bender Remote Assist

Starting with the overview over the entire installation
with the integrated visualisation tool to the detailed
power quality evaluations: The Bender system control
centre supports users since operation is intuitive and it
provides guided support during fault analysis.
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Device data displayed on the web user interface (COM465IP)
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Insulation fault location

Interpreting short-time insulation fault messages

correctly The solution:

Temporary insulation faults are difficult to interpret. If, Modern communication interfaces and the

for example, the insulation value falls below the alarm browser-based POWERSCOUT® software bring
notification threshold value for only two hours and together all measured data and permit corre-
thenrises again to a normal level, the on-site service lating it to further events in the system. For
technicians often do not stand a chance of finding the example: comparison of insulation values to
cause of the fault. Maintenance must then be ended weather data. In many cases, rain showers signif-
without fault elimination, and the faulty insulation icantly reduce the insulation value of damaged cable

remains a hazard for the system. installations. Stationary insulation fault location
systems can identify the affected route section
or damaged component already when the rain
starts to impact the installation.
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Proactive fault location

In practice, traditional technology often only detects
faults from 0 kQ to approx. 7 kQ. Bender offers solutions
that can find faults up to 100 kQ. These insulation fault
location systems can be employed as stationary and/
or portable systems and supply the data about the
installation condition that is important for proactive
fault location.

Insulation fault location in switched-off areas of
the installation

Insulation fault searches can be conducted also in
switched-off sections of the installation. De-energised
but galvanically connected cables, as well as single-
conductor cables with low currents can be directly
enclosed by current clamps or transformers. Bender
insulation fault locators generate the measurement
signals themselves.

Insulation fault location during ongoing
operation

Just as the stationary

equipment, also the

portable insulation fault

location system EDS309x

permits detection of

insulation faults without

cable disconnection.
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Complexity in fault location

Proactive fault location

kQ/fault

7 30 100

Fault location in cable installations made easy

In order to rapidly find insulation faults also in the case
of extensive electrical installations, the implementation
of stationary insulation fault location systems is
preferred. These systems can attibute insulation faults
down to individual route sections. A further advantage
is: Bender fault location systems find insulation faults
during ongoing operation, without the need to discon-
nect cables.

Good to know: Stationary solutions for insula-

tion fault location can also be retrofitted. Mobile
and stationary solutions by Bender comply with
IEC 61557-9.
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