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“ Research&Development Company

.. PROMELECTRONICA

ABOUT US

Over 30 years R&D Company Promelectronica has been developing, manufactur-
ing and implementing electronic signalling and telecommunication systems
for public and non-public railways, metro.

The pace of modern life is constantly speeding up and sets new challenges.

In turn, railways keep up with modern requirements: traffic speeds and volume
are increasing. At that, train traffic safety is crucial for railway sector
development. Our main goal is to ensure required level of safety through modern
railway signalling systems. Our products operate in various environments,

on sections of any length and any degree of traffic intensity thanks to unique
technologies. Today our systems ensure traffic safety in 20 countries: on all
railroads of the Russian Federation - RZD branches, mainline and industrial
railroads of Russia, CIS, Indonesia, Colombia, Brazil and other countries.

WE OFFER

m railway signalling and telecommunication systems;
m package of works aimed at implementation of our systems;

m support of implemented systems all across Russia and foreign states.

Over
30 years
on the
market

Main office
in Ekaterinburg
4 branches across
Russia

v

Implemented
in 21 countries
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RAILWAY SIGNALLING AND TELECOMMUNICATION
SYSTEMS

Railway line
control

Centralized control

Level-crossing

Track
clearance control

traffic control

Area of application
of our systems

Remote control and
management of railway

signalling equipment

Rolling stock
chocking

}Nhegl'par'ameters % Station control
identification

@ Derailment control Power supply for Diagnostics

—c railway signallin stics
eq&’ipmgem : and monitoring

m development and engineering; m delivery;
B surveying; B construction and test and commissioning works;
B manufacture; m personnel training.

R&D Company Promelectronica is one of a few companies that has a permit to design safety systems for the JSC Russian Railways.

We have developed more than 50 approved books of standards, guidelines and technical solutions on designing of our systems. We have
our own training classes to prepare operating personnel to maintenance and operation of our systems, as well as interactive help
programs. Our specialists conduct training on site during implementation of new systems.
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ABOUT COMPANY

INNOVATIONS, SERVICE, QUALITY

Development and manufacture of low-maintenance railway signalling and telecom-
munication systems is impossible without constant enhancement of quality. Quality
of manufactured products. Quality of management and work practices.

Since 2006 we have been running our business in accordance with the interna-
tional business quality management standard of ISO 9000-series. All supplied
systems are provided with relevant normative technical documentation and have
required certificates of conformity, whereas all the works have permits as per SRO.
We have successfully undergone certification audit for compliance to railway
industry standard 1SO/TS 22163:2017 in the voluntary system of certification

of the Association “Union of Industries of Railway Equipment”. Area of certification:
design and development, manufacturing, maintenance and repair of railway
automation, telecontrol and telecommunication systems.

Business practices of R&D Company Promelectronica are confirmed to be compli-
ant with the IS0 14001:2015 standard in relation to design and development, manu-
facture, implementation and maintenance of railway signalling, telecommunication
and automation systems.

Our axle counting systems ESSO and ESSO-M, as well as electronic interlocking
system MPC-I are compliant to the highest Safety Integrity Level SIL 4

of the CENELEC standard.

CERTIFICATE
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SUPPORT OF IMPLEMENTED SYSTEMS ALL ACROSS RUSSIA
AND FOREIGN COUNTRIES

warranty maintenance;
system operation monitoring, post-warranty maintenance and modernization;
life-long author's supervision;

equipment recycling.

OUR DEVELOPMENTS ARE HIGHLY PRAISED BY EXPERTS

R&D Company Promelectronica is a multiple award winner of the Russian Railways for the best quality of rolling stock
and complex technical systems.

The Company is also a laureate of the "Golden Chariot" public national award of the railway industry in nomination
"Leader in construction of transport facilities of Russia”.
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INDUSTRIAL RAILWAYS

= ARMEC
Hardware kit to replace station master
control panel with ARM DSP Terminal

= MPC-I Computer Based Interlocking:
» with redundant control panel
o with hot standby

Capability to control several stations
from a single post

MPC-|

= MPC-I Interlocking System with Object
controllers:

« with UKC hot standby

« with hot standby of object controllers

STATI 0 N ] :I]zg;l for multistation management
CONTROL

Capability of decentralized equipment
arrangement at comprehensive

track construction
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MPC-I COMPUTER BASED INTERLOCKING

MPC-I performs interlocked control over trackside equipment: points, light signals, level-crossings and other signalling
and telecommunication systems.

MPC-| is used on distributed posts of any configuration (small, medium and large stations, sidings, passing loops, junctions),
which require train and shunting routing by light signals, as well as automatic block systems and CTC systems.

USER ADVANTAGES

Capability to create information and control systems of any configuration and complexity.
In-built event logging system with 100% redundancy. Does not depend on operability of any work stations.

Various redundancy types - from direct control panels up to full redundancy of interlocking controllers with "2 out of 2 + 2
out of 2" architecture featuring partially or fully redundant object controller system. Redundancy can be configured as per
Customer's requirements.

B 8B

All MPC-I components are protected against cyber security threats.

a~Y
o/

l, In-built automatic subsystem for measurement of insulation resistance, tower voltages and currents based on KID-series
devices.

8=5 System interface in 4 languages. Operating documentation in languages of country of implementation.
Highest level of Safety Integrity Level SIL4 of CENELEC standard.
Award of the Russian Railways for the best quality of complex technical equipment.

One of the most compact interlocking solutions. Can be housed in MKM Equipment Container Module.

0.
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STATION CONTROL

MPC-I software and hardware allow

m dividing large stations into unlimited number of control areas, both constant
and temporary;

m allocating sections for local control on stations with shunting operations,
both including arrangement of an additional work station or via point control
post;

m integrating low traffic stations into single control posts without central posts
of CTC and linear CTC posts, while leaving local control capabhility:

"

® arranging multi-level hierarchic control systems of “zone-station-section-road
type with a capability of immediate transfer of control to a relevant level,
if necessary.

Local area networks, arranged by in-built means of the ShTK Communications Cabinet and channeling equipment allow creating
various configurations of the facility. ShTK Cabinet ensures operation of all work stations with fully automatic redundancy

of all equipment, as well as provides simple integration with any external system, including CTC, SCADA, while ensuring informa-
tion security, logging of equipment operation and personnel actions.
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EQUIPMENT

m ShTK Communications Cabinet;

m UKC Interlocking Controller with interlocking dependencies logic software;

m Interlocked objects (track circuits, axle counting equipment, light signals, point drives, shunting lights, vehicle inspection control
panels and other mass-produced trackside equipment), signalling cable network, as well as object controllers and interfacing relay

schemes;

m SGP-MS uninterruptable power supply system for electronic systems.
m ARM DSP redundant Station Operator Work Station;

m ARM ShN Signalling Electrician Work Station;

m redundant direct control panel for management of points in case both ARM DSP sets and UKC are rendered out of order.
Redundant control panel is a part of simplified MPC-| variant.

ARM DSP Station Operator Work Station

|
ni

ShTK Communication Cabinet UKC Interlocking Controller ARM ShN Signalling Electrician Work Station
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SPPR DECISION-MAKING AID SYSTEM

SPPR Decision-making Aid System is an informational system that provides station master with additional information on current state
of signaling equipment, errors in their operation, procedures during emergencies and other possible situations. Decision-making Aid
System decreases the influence of the human factor on MPC-I operation and possible operation errors both under normal conditions
and under conditions of device malfunction.

The system automatically detects:

m |oss of point position control;
m tripping of train derailment detection system;
m tripping of fire alarm system;

m cyber security breach event, etc.

SPPR Decision-making Aid System can be integrated with MPC-I. SPPR provides recommendations on further actions in the form of a
checklist with a capability of marking the fulfillment. Information from the system is displayed on an additional touch screen
monitor.
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IMPLEMENTATION VARIANTS

ARM EC

ShTK
°_° Telecn?arzil:‘rzfatlons I:I ) Executive group
ARM ShN NG Industrial of relay interlocking
Signalling n 1/0 controllers
Electrician

Terminal @ 0 ¢ 5
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Station Master Terminal

ARM ShN

s | =] [ =]
Signalling 5 - — -
st T WO 7
(10T L 5 /m]
i i i i Y —)
P | xen i i i i = B @®
puN | ) i i i i S o
i i i i 8 = @
11 15 ®
Redundant il i i i
e D:P et et i il i il i % £
Master Torminal elecommunications ~ Redundant UKC o SGP-MS
Cabinet Station Master Main Interlocking Controller (Power Supply
Control Panel (Optional) System)
4 EIIEEEEEEEEEEEEEEEEEEEEEEEEEN
MPC-I with digital interface
ShTK i
Telecommunications i sc%';g,g"ﬁ:rt o ssp.SMs |
o0 Cabinet System msnlyesrte :Spy
ARM SN
Signaling (T LI
Electrician

Terminal [ () — (T

Redundant ARM DSP
Station Master Terminal
Main Interlocking Controller Equipment

Redundant UKC t Trackside




STATION CONTROL

ARM EC

Solution for partial modernization of electric relay interlocking systems. Software and hardware complex installed
at a station, allowing replacement of control panels with modern station operator work stations at minimal
financial costs.

ARM EC pieces together all advantages of classic interlocking systems and modern computer-based control systems, such as
cost-efficiency, high reliability, simplicity of maintenance, convenient work places, capability to log events and view archive,
remote station control, flexibility and promptness of correction of software project in case track layout of a station changes, etc.

This solution is applicable to existing stations of any size, when already installed electric relay interlocking systems have not
depleted their operating resource yet or construction of new stations with a minor quantity of points.
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MPC-I WITH RELAY CONTACT INTERFACE

Interface based on railway signalling and telecommunication relays of 1st reliability class.

MPC-I with relay contact interface uses UKC Interlocking Controller to perform logical dependencies of electric interlocking system.
The solution is efficient for partial modernization of stations when replacement of trackside cable network is not possible.

TECHNICAL DATA

= average time to design logic (for a station with 30 points):
1-2 weeks;

®m number of points per UKC (one or first UKC): 35;
B number of points per every next UKC: 45;

m total number of interlocked points: unlimited.
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MPC-I WITH DIGITAL INTERFACE

Object controller system provides non-relay control and monitoring of trackside equipment, such as paints and light
signals. The system converts logical information coming from UKC (such as, signal aspect, point switching command)
into physical information (current, voltage) in accordance with the configuration of an interlocked object.

Interface of object controllers system with UKC is based on specialized
communication object controllers via secure protocol. Point object controllers
are designed for control and monitoring of DC (110-230V), AC single-phase
(220/230V), AC three-phase (3x220 - 3x400V) point drives via two-/five-/seven-
/nine-wire communication lines (nine-wire circuit features non-contact sensors).
Each object controller controls 8 channels of light signalling systems (distributed
between 1-4 light signals), as well as controls “coil" condition (both in enabled

and disabled state of a controlled object). Separate coils of bulb light signals,

as well as standard LED-lamps can be used as light signalling systems.

SOK Object Controller System
provides additional functions

m decentralized equipment allocation on large stations, control over adjacent stations without arrangement of local interlocking
posts (multistation control mode);

m combination of relay interface with centralized control and modern non-relay centralized/decentralized object controller system
interface;

B station management from joint points without the need to install interlocking controllers, complex power supply equipment
and other equipment on the stations;

B new structured multi-level MPC-I diagnostic subsystem to ensure fast detection of failure and pre-failure conditions.
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TECHNICAL DATA

nominal power supply voltage: 24 VDC;

®m number of points per cabinet: up to 18 (without redundancy);

m possibility to connect 24 points per cabinet at limitation
of functionality of a point object controller;

B number of lights per one cabinet: up to 144
(without redundancy);

m possibility to connect up to 216 lights per cabinet at limitation
of functionality of a light signal object controller.

USKS-M INTERFACING UNIT

USKS-M Interfacing Unit is intended to connect axle counters
directly with MPC-I Interlocking using vital serial data channels.
It excludes auxiliary indoor axle counting units. Data is sent by
Ethernet. USKS-M is compatible with relay-contact MPC-I
Interlocking and digital MPC-I Interlocking.USKS-M is used along
with MPC-I Interlocking on station and haul sections of public
and non-public railways, metro and light rail
transport.Application of USKS-M reduces two times cost of
indoor equipment comparing with ESSO-M-2 installation.




STATION CONTROL

REMOTE STATION CONTROL
FROM SINGLE POST

Feature is used on low-traffic sections to reduce operating personnel, as well as on sections that allow for temporary
work of station operators on particular stations.

Each station is fitted with MPC-| set both with relay-contact interface and digital interface.

MAIN STATION
MPC-I with Relay-Contact Interface
ShTK Redundant UKC
Telecommunications Main Interlocking
ARM ShN .
Signalling Cabinet o Controller
Electrician
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Redundant ARM DSP

Station
Master 22
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ARM DSP
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SOK Object
Controller
System

ShTK
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Redundant UKC I




AN\

STATION CONTROL

MULTISTATION MODE

Decentralized equipment allocation on large stations, management of adjacent stations without arrangement

of interlocking posts on them.

In multistation setup, a single MPC-I interlocking processor (redundant interlock-
ing controller with communications cabinet) on a basic (sectional or major
intermediate) station simultaneously interacts with object controllers of several
adjacent sidings, turnouts and small intermediate stations on the basis of full
load of interlocking processor.

Multistation mode considerably saves on costs for comprehensive line
construction.

KIIAIN STATION

ARM ShN oo
Signalling
Electrician -

Terminal EEDQ 4

= = S
-

ARM DSP

.

ShTK

Telecommunications

Cabinet
)

Redundant UKC
Main Interlocking
Controller

SOK Object \

Controller
System
o

SGP-MS

(Power Supply
Symy

|

Data Transfer Network (dedicated channels)

4 4
u u
| —— e —
: STATION 1 : STATION N
\ A4
[ 1]
ARM DSP (optional) ARM DSP (optional)
SOK Object SOK Object
Controller Controller
System System
\- /. J




w/a
gb STATION CONTROL

UKC HOT STANDBY

Used for enhancement of UKC reliability and is based on “2 out of 2 + 2 out of 2" architecture.

Each UKC Cabinet performs degradation degree diagnostics, which detects pres-
ence of hardware failures or errors in the interlocking controller or interacting
subsystems based on current or new diagnostic data. Information on degree

of degradation of an interlocking controller is transmitted to the paired controller
via two-way communication every operating cycle. At any time, functioning

of the system is ensured by only one interlocking controller with the lesser
degradation degree, which is called an "active” set. Deactivated UKC, being

a passive set, does not interfere with the system operation.

Decision to switch roles of the sets is based on the following information:

B degradation degree of the active UKC set is higher than of a passive set
for the duration of two or more cycles of hot standby;

m operator issued a forced UKC activation command (using ARM DSP or ARM
ShN work stations). UKC switchover time does not exceed 200-500 ms.




—_——
AN\

STATION CONTROL (ﬁ

MPC-1 COST EFFICIENCY

PAYBACK
PERIOD from
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10%

POWER COSTS
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15years |l .. 20% 15y 9
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MPC-I CAD SOFTWARE

Created to assist designers and customers of MPC-I.

CAD significantly reduces design efforts and allows trained and authorized personnel on site to adjust MPC-I software
in case changes to the station layout were made.

This feature significantly reduces the impact of the human factor as well. Operators are given two options for reconfiguration
of the system - using designing capabilities of R&D Company Promelectronica and independent adaptation within the limits
of introduced changes using MPC-I CAD software in cooperation with the Service Center of R&D Promelectronica.

. e
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Adaptation of the middle level of MPC-| Adaptation of the upper level of MPC-I
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MPC-1 LABORATORY TRAINING SET

Created to train station operators on MPC-| operating principles.

The set controls a mockup of a small station and includes the following
equipment:

UKC Interlocking Controller Cabinet;

rack with relay-contact interface;

SGP-MS Power Supply Unit;

station mockup based on redundant station control panel;

ARM DSP Station Operator Work Station and ARM ShN Electrician
Work Station.

Training course features simulation of interlocking system operation, such
as setting and locking of routes, point switching, arrival of a train to a station,
as well as search and elimination of possible failures.
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STATION OPERATOR TRAINING SET

Station Operator training set is designed to train station operators prior to station commissioning or during
scheduled training courses.

Station operator training set is based on MPC-I simulator software and includes a work station and specialized MPC-| software.
Training work station is fully identical to an actual electrician work station of MPC-I. Compact size of the set allows allocation
within the station building, class rooms, etc. The set is powered by 220V AC.

Station operator training is performed with a simulation of a station they are going to operate. Station layout on the station
operator work station screen is fully identical to the work station of an actual station.

The training set allows station operators to learn operating principles of MPC-I Interlocking System in the main control mode,
featuring:

signing-in and user authorization; e

B route setting and cancelling;
m point switching;
m operator's actions in case of malfunction or false occupancy of a section;

m supplementary point switching;

B manual division of sections;

m calling-on signal opening; Station Operator training set

m procedure of receiving trains under conditions of equipment failure.
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= ESSO-M Axle Counting System

= Track circuit redundancy
by ESSO-M equipment

Track Clearance
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AXLE COUNTING SYSTEMS

R&D Company Promelectronica implemented axle counter technology for the first time back in 1996 in the form

of ESSO system: in 1996 the system was implemented on industrial line and as early as 1999 the system was
implemented on mainlines. Our specialists are constantly improving their systems. A new generation of the system
ESS0-M was commissioned on mainline in 2014, while ESS0-M-2 with non-relay integration with signalling systems
was commissioned in 2017.

ESSO-M AXLE COUNTING SYSTEM

Controls vacancy/occupancy of a track of any configuration and length and serves
as an alternative to track circuits. ESSO-M integrates with upper level systems via
relay-contact interface.

el
= Main interface: relay-contact. !ﬁﬁﬁﬁiﬁiﬁ?
L

® One evaluator unit controls up to 15 sections.

B ESSO-M modules can be easily integrated into standard upper level system
cabinets: 1 cabinet houses up to 45 sections/up to 68 counting posts.

B Highest Safety Integrity Level - CENELEC SIL4.

m Award of the Russian Railways for the best quality of complex technical
equipment.

Watch the video
about ESS0-M/ESS0-M-2

ESSO-M tower equipment
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ESSO-M-2 AXLE COUNTING SYSTEM

ESS0-M-2 controls vacancy/occupancy or tracks and aperates as alternative to track circuits. ESSO-M-2 is easily integrated into
any existing signalling systems during new construction, modernization or capital improvements. ESSO-M-2 controls track circuits
of any length and configuration.

® Main interface: serial redundant Ethernet interface.

B Configurable by software.

B Can be integrated via relay-contact interface. a SEetaieily
A€o alatgosatetss
A=) l": *:s:.‘a

H One evaluator unit controls up to 14 sections. 3 )

B One cabinet houses up to 3 evaluators - 42 sections/68 counting posts.

KBR Evaluator Unit ESS0-M-2 indoor equipment

ESSO-M and ESS0-M-2 systems are used on stations and interstation lines of public and non-public railways, as well as metro
and high-speed light rails. The systems can also be used as track circuit redundancy and detection of tail end of a train for appli-
cation on pedestrian crossings. ESSO-M/ESS0-M-2 can be integrated into any existing signalling systems both when constructing
new facilities and modernizing or overhauling existing ones. Both systems provide detailed technological and diagnostic informa-
tion on an LCD-screen with user friendly interface, such as: number of axles that followed through each counting post consider-

ing their direction, pre-failure conditions of communication channels with axle counting posts. The systems have in-built interac-
tive troubleshooting guide, as well as a capability to connect remote diagnostics.
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EQUIPMENT

Indoor equipment:

B KBR Evaluator Unit, PLR Counting Board and PLI Communication Board;
m UPSP Axle Counter Adapter;

m USKS and USKS-E Interfacing Unit;

USKS-E Interfacing Unit ensures link with remote counting posts via
redundant serial Ethernet Interface. Remote wheel sensors could be
connected with ESSO-M and ESSO-M-2 systems.

m USSO Counting Posts Expansion Unit; DKU Wheel Sensor

USSO allows enables ESSO-M and ESSO-M-2 systems to control switch
sections of any size. In case of large switch sections the equipment cost is
reduced for 15 %.

m PT Visual Panel;

m False Occupancy Reset Panel;
m Overvoltage and Lightning Protection Devices;

B ESSO-M Diagnostic System.

Outdoor equipment:
m DKU/DKU-M/SKM Wheel Sensors with Sensor Clamps.

DKU-M Wheel Sensor

SKM Wheel Sensor

m Afunctional alternative to DKU-M Wheel Sensor
with the improved construction.

B Processes data on vibration, speed, movement direction and wheel location.

H Advanced immunity to traction current noise.

B Can be applied in various climatic conditions.
SKM Wheel Sensor
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TECHNICAL DATA

m Supply voltage: 24 V DC, 220 V AC
m Power consumption per one counting post: 2 W
= Wheel speed: 0-360 km/h

B Guaranteed data transmission distance between tpwer and trackside equipment: up to 5 km - via signal cable; up
to 35 km - via communication cable; unlimited - via multiplexing equipment, radio relay and fiber-optic
communication lines.One pair of wires for connection of counting post to tower units

m Operating temperature range on outdoor units: -60°C to +70°C, indoor units: -40°C to +70°C

m Electromagnetic compatibility and mechanical loads, climatic conditions: GOST 34012, EN 50125-3
m Standard cabinet dimensions: 600x2100x720 mm

m RS-485 (Modbus) Diagnostic Interface, Ethernet (ModBus TCP, SNMP)

® Main Interface: Serial Redundant Ethernet

m Programmable Configuration

m Can be integrated via relay-contact inteface

m One Evaluator Unit controls 14 track sections

m (One cabinet houses 3 KBR Units: 42 track sections/68 counting posts.

ESSO-M AND ESSO-M-2 ADVANTAGES

Operates with any type of roadbed resistance.
4N Does not require electrical adjustments.

=8 User-friendly interface.
Interactive troubleshooting guide.

Embedded diagnostics, monitoring and event logging.
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DIAGNOSTICS AND MONITORING

DS Diagnostic System comprised as software and hardware complex allows live tracking of system condition, transmits diagnostic
information to upper level systems and log events. Information gathered by DS streamlines maintenance and troubleshooting as well

as enables additional functions: tracking of a train movement along the station, maintenance of trackside equipment as per actual wear
condition.

ESS0-M Work Station is designed for live monitoring of system status of the station, logging and viewing of information
and troubleshooting. On booting ESSO-M Work Station displays the list of stations available for monitoring with their miniaturized layouts.
Scale of the selected layout can be adjusted. Clicking on section displays detailed information on its status.

USKS-M Interfacing Unit

USKS-M Interfacing Unit is intended to connect axle counters directly with MPC-|
Interlocking using vital serial data channels. It excludes auxiliary indoor axle
counting units.

B datais sent by Ethernet;

B status control of track sections of any configuration and size.

USKS-M Interfacing Unit




TE TRACK CLEARANCE CONTROL

ESSO-M AND ESSO-M-2 COST EFFICIENCY
IN COMPARISON WITH TRACK CIRCUITS

REDUCED WAGE
INCREASED SERVICEABILITY FUND
EXPENDITURES

REDUCED POWER CONSUMPTION

REDUCED MATERIAL EXPENSES
FOR TRACK CIRCUIT MAINTENANCE

AND SIGNALLING EQUIPMENT

EXCLUSION OF TRACK CIRCUIT FAILURES

TOTAL RUNNING COSTS
REDUCED BY*

=15 TIMES

*according to calculated rate a particular mainline project
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= ESSO-ILS Axle Counting System

= DKT Wheel Sensor
= DKR Wheel Sensor
= Application of ESS0-M and MPC-I
= KI-S Interface Converter
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DKU-02 KOLDUN WHEEL SENSOR

DKU-02 Koldun Wheel Sensor is designed for application in information and logistic systems related to mainline train traffic.
DKU-02 Koldun serves as primary source of data for these systems, as it detects wheel presence within the sensing area,
counts axles considering their movement direction, calculates wheel movement parameters and transmits data to upper

level system.

FUNCTIONS

m detection of wheel passing, movement direction and wheel
speed:

m axle counting considering their movement direction;

B wheel detection within sensing area;

USER ADVANTAGES

‘@5 Individual processing of gathered information.

Software configurable to the customer's needs.

Direct connection to information and logistic information.

Increased resistance to special vehicles (snow plowers, track carts, etc).

Watch the video
about Wheel Sensors

continuous self-check of functionality and position
in relation to a rail;

transmission of gathered information to an upper level
system;

remote control capability.

DKU-02 Koldun
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AREAS OF APPLICATION

Automatic coupling Warning of operating personnel
control systems about incoming trains

Train car weighing Train car type identification Positioning in hot box
detection systems

TECHNICAL DATA

m RS-485 serial digital interface with Modbus RTU protocol; m wheel speed range: 0 - 100 km /h;
m direct current power supply voltage: 18 — 36 V; m detected wheel diameters: 300 — 1500 mm;

m power consumption: 2 W max; B operating temperature range: from -60°C to +70°C.
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DKT WHEEL SENSOR

Detects a wheel within sensing areas, transmits signal on wheel presence and functionality check data to upper
level system.

AREAS OF APPLICATION

B automation systems of shunting systems;

m information and logistic, as well as monitoring and measurement systems.

USER ADVANTAGES

Fast and simple installation on all rail types.

Does not require maintenance.

TECHNICAL DATA

parallel digital interface (*current loop');

m two wheel sensing areas;
m data transmission time on wheel presence to evaluator device: up to 8 ms;
m extended operational temperature range: from -60°C to +70°C;

m electromagnetic compatibility, mechanical loads, climatic conditions
as per GOST 34012.

DKT Wheel Sensor
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DKL “RAIL CONTACT"SENSOR

DKL Sensor detects train axle passing. Suitable for mobile solutions. Lightweight and compact.

AREAS OF APPLICATION

m alarm systems for track maintenance crews;

m precise wheel positioning systems.

USER ADVANTAGES

Fast and simple installation on all rail types in less than 5 minutes.

Does not require maintenance.

TECHNICAL DATA

m safe "dry contact’ (potential-free) interface;

m extended operational range: from -60°C to +70°C.

DKL Sensor
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DKR WHEEL SENSOR

DKR Wheel Sensor detects wheel presence in the sensing areas.

AREAS OF APPLICATION

B automatization Systems for stations, level-crossings and hauls.

USER ADVANTAGES

Quick and simple installation on all rail types using clamps or via drilling.
Does not require maintenance.

Continuous automatic self-diagnostics.

TECHNICAL DATA

m Parallel Digital Inteface ("Current Loop”);

B extended temperature range: from -60 up to +70°C.

DKR Wheel Sensor
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ESSO-ILS AXLE COUNTING SYSTEM

The system is used as a part of information and logistic systems to track locomotives and train cars within the sta-
tion. ESSO-ILS uses standard interface to number of axles and their movement direction to upper level system.

USER ADVANTAGES

I\ Decreased size and cost of tower equipment in comparison with ESS0-M
< and ESSO-M-2.

High system reliability, axle counting error probability does not exceed 1,0-10.'E
Uses safe DKU-M Wheel sensors without additional trackside equipment.

Can be retrofitted with additional ESSO-M and ESSO-M-2 tower equipment
and integrated with MPC-1.

ESSO-ILS tower equipment

(/,) Provides power supply for counting posts, gathers information from sensors
and protects equipment against surge and lightning overvoltages.

TECHNICAL DATA

m Ethernet interface with ModBus TCP protocol; ™ operating temperature range
for trackside: from -60°C to +70°C,
m power supply voltage: alternate current - 220V, tower equipment: from -40°C to +70°C;
direct current - 24 V:
B electromagnetic compatibility, mechanical loads and climatic
 power consumption per one counting post: 2 W, conditions: GOST 34012, EN 50125-3.

m detectable wheel speed: 0 — 360 km/h;

::ﬂ Watch the video
MKs  about ESSO-ILS
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* DIAGNOSTICS AND MONITORING

KID-I INSULATION RESISTANCE CONTROLLER.
KID-N VOLTAGE MEASUREMENT CONTROLLER

Performs remote insulation resistance and power supply voltage control with transmission of measurement
data to external systems.

m Controllers are fully automatic and do not require operator's interference.
Both insulation resistance controller (KID-1) and voltage controller (KID-N)
have 8 channels to control 8 circuits simultaneously.

m KID-N measures constant voltage and current AC voltage value independent
of the signal type in the range from 20 Hz to 5.5kHz.

m KID-I measures insulation resistance in the range from 1 MOhm to 10 MOhm.
Measurements accuracy is not standardized for ranges below 1 MOhm and
the device can be used as an indicator.
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B KID-I and KID-N controllers can be used both as a part of MPC-I and as a part
of any SCADA-system that supports RS-485 and Modbus protocol. We have
developed solutions for application of these controllers in MPC-I and other
independent systems.

B Controllers are fitted with in-built protection against pulse noise.
KID-I, KID-N






















































































































