
On-board safety system
«ImproTRAIN-250»



SRPA «Impulse» - the leader of the Ukrainian market of instrumentation 
and control systems of critical infrastructure facilities

Areas of activity: development, manufacture, supply of railway automation systems;

automation and safety systems for NPPs; digital relay protection equipment.

Competences and proposals for railways:

• Microprocessor electrical and traffic control system.

• System of train separation based on digital track circuit and axle counting equipment.

• Locomotive safety system (SLB «ImproTRAIN-250»).

• Rolling stock monitoring equipment: temperature control of axlebox units; means for 

creating hierarchical centralized structures.
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SRPA «Impulse» - the leader of the Ukrainian market of instrumentation 
and control systems of critical infrastructure facilities

Certified systems in place for compliance requirements:

• quality management system ISO 9001:2015;

• environmental management ISO 14001:2015;

• occupational health and safety management ISO 45001:2018.

In 2022, the company successfully passed a compliance audit Siemens to suppliers (External

Sustainability Audit).

Obtained the status of an official supplier of Siemens Mobility.

3



SRPA «Impulse» - the leader of the Ukrainian market of instrumentation 
and control systems of critical infrastructure facilities

• Equipping the rolling stock of JSC «Lithuanian Railways» sets of

ImproTRAIN-250 (186 pcs.).

• Manufacture and commissioning of centralized traffic control

system for JSC «Ukrainian Railways», covering 1148 km of railway

lines, including 122 stations, 267 open tracks/level crossings, 3466

points, 4725 traffic lights, 4304 track circuits.

• Manufacturing and commissioning of microprocessor track circuits

(2460 pcs.) for Estonian Railways Ltd under the contract with

Siemens.

• Deliveries of 190 sets of hot axle box detection system.

Currently, projects for railways are being implemented:

Gained experience:

• More than 100 systems have been put into operation of 

railway automation, including in the European Union.

• The railway automation platform developed by SRPA 

«Impulse» is certified in the EU for SIL4 level (according to 

CENELEC standards).
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Train traffic safety issues

On-board safety system ImproTRAIN-250 is one of the solutions

to increase traffic safety and minimize the influence of the

«human» factor.

The system assures the highest operating safety level in

accordance with the requirements of industry national standards,

standards of the «1520 area» and the European Union.

Since 2019, SRPA «Impulse» mastered serial production and

implementation of ImproTRAIN-250 on railways of general use.

Based on the results of positive experience of application in

Ukraine and Baltic countries on rolling stock of various types

ImproTRAIN-250 was selected as a new safety system for the

entire rolling stock fleet of JSC «Lithuanian Railways».

Statistically, the most common violations are:

• passing a traffic signals with a prohibited aspects;

• improper brake control;

• exceeding speed limits.

The main cause of major railroad derailments and accidents is the 

"human" factor (more than 90% of cases).
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Main functions of ImproTRAIN-250

• Monitoring speed movement on a continuous basis and initiation emergency brake

application in case admissible maximum speed is exceeded.

• Exclusion passing signals with prohibitive aspects.

• Exclusion unauthorized movement of a locomotive (rolling).

• Generating a value of admissible speed of movement using signals of ALSN, a radio

channel, data of an electronic map.

• Displaying distance to an actual obstacle with giving speed it is passed with (speed target).

• Service brake application through a brake valve attachment on a command transmitted

through a digital radio channel.

• Determining speed and a coordinate of a locomotive based on information from satellite

navigation devices and distance and speed sensors.

• Monitoring vigilance of a driver.

6



The impact of using ImproTRAIN-250

Implementation of ImproTRAIN-250 on rolling stock will allow:

• Operating safety increase of rail traffic due to a multi-level system monitoring train

parameters, infrastructure, and a driver actions.

• Improve locomotive availability due to high reliability of the SLB equipment, which has

two-, threefold back up.

• Significantly reduce labour and financial costs for maintenance of traffic safety

equipment.

• Eliminate ‘paper technology’ through the use of a contactless electronic logging device.

• Increase the time to take measures to stop a train in the

event of a safety hazard by using calculations that take

into account the dynamics of the movement and train

characteristics (locomotive type, train weight, brake type,

etc.), which reduces the probability of material damage.

• Optimise speed, save energy, fuel and increase the

lifetime of braking equipment.

• Switch to ‘predictive maintenance’ maintenance of safety

equipment due to self-diagnostics (without removing it

from the locomotive and using external stands).
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Main features of ImproTRAIN-250

• Universal - application for any type of rolling stock.

• High survivability - ‘single failure’ tolerance due to deep self-diagnosis and 

reconfiguration (2оо3d → 2оо2d).

• The frequency of occurrence of dangerous failures is not more than one in 

70 thousand years.

• Recording of all trip information to a tamper-proof contactless cassette and 

back-up archive.

• Availability of an archive of ALS frequency signals with reference to 

coordinates for further analysis and diagnostics of signalling equipment.

• Interaction with other on-board systems via digital interfaces.

• Communication with higher-level systems via radio channel (via the secure 

exchange protocol «EuroRadio» (UNISIG Subset-037)).

• Cybersecurity.

• Protected case and small dimensions.

• User-friendly interface.

• Operational support and service from the manufacturer for the entire life 

cycle of the system.
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Structure of ImproTRAIN-250

Unit Place of installation

DL-1, DL-2, DL-3 driver’s display Cab

InL-PV, InL-P indicating unit of an assistant Cab

BRL-1 information registration unit Cab

KR-1 removable contactless registration cassette Cab

RB vigilance handle Cab

Safe redundant controller (UPO-2) Body / cab

Electropneumatic valve (EPK) Cab

BPt power supply unit Body

DD pressure transducer Body / cab

DPS-I distance and speed sensor Box

KP-I receiver coil Under the body

Antenna of a satellite navigation system and radio channel Roof

Digital radio station Body / cab

Unit to control brakes through a radio channel (PEKM) Body / cab
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Main technical characteristics of ImproTRAIN-250

• The functional safety integrity level corresponds to SIL 4 and level 4 (DSTU 4178).

• Compliance with the requirements for electromagnetic compatibility - EN50121-4 (SOU

45.020-00034045-002). Emission level of industrial radio interference - EN50121-3-1 (class

D5 according to GOST 30429).

• Conformity to EN50155 mechanical requirements (SOU 45.020-00034045-002).

• The accuracy of the navigation solution of satellite system signal receivers is ± 5 m.

• The accumulation time of information in the registration cassette is at least 140 hours.

• Actual speed measurement with absolute accuracy:

‒ ± 1 km/h - in the speed range from 0 to 80 km/h;

‒ ± 2 km/h - in the speed range from 81 to 250 км/ч.

• Degree of protection of equipment enclosures:

‒ IP54 - in the cabin and body of the locomotive;

‒ IP56 - outside the locomotive body.

• The range of measurement of pressure in the brake system is from 0 to 1.0 MPa. The basic

absolute error of pressure measurement does not exceed ± 0.02 MPa.
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References

ImproTRAIN-250 are operated in Ukraine on new and

modernized rolling stock:

• diesel trains DPKr-3;

• electric locomotives VL80S;

• electric locomotives ChS8;

• diesel locomotives 2TE116.
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References

ImproTRAIN-250 are in operation in Lithuania:

• on diesel locomotives 2M62 and ER20 (manufactured by Siemens) in LTG Cargo;

• on a laboratory-wagon (a joint project with TESMEC RAIL S.R.L., Italy) at LTG INFRA;

• on diesel locomotives ТEM2UM-1000 (manufactured by LTG TECH);

• on self-propelled rolling stock APV520 (manufactured by SVI S.P.A. (Italy).

Contracts have been concluded for the modernization of the entire rolling stock

fleet of JSC «Lithuanian Railways», including the supply of 186 systems.
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Technical support
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The company provides:

• engineering and technical support for personnel of operating organizations 24/7;

• carrying out modifications, including replacing obsolete and discontinued components to

maintain the current technical level of equipment;

• performing warranty and post-warranty repairs with comprehensive testing to monitor the

effectiveness of the work performed.



SRPA «Impulse»
04073, Ukraine, Kyiv,
st. Verbova, 17A
office@impulse.ua
impulse.ua


