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1 INTRODUCTION AND AREA OF APPLICATION OF THE DOCUMENT

This document was drawn up by the joint Contact Group of experts of the ORGANISATION
FOR CO-OPERATION BETWEEN RAILWAYS (hereinafter referred to as OSJD) and the
EUROPEAN UNIOIN AGENCY FOR RAILWAYS (hereinafter referred to as ERA) (hereinafter
referred to as the Contact Group) within the co-operation of the above organisations to analyse the
relations between the railway systems both within and outside the EU, with 1520 mm track gauge
(1524 mm for Finland) in accordance with signed Memorandum of Understanding signed by them for
year 2012.

0OSJD performed this work based on the Programme of Actions for 2010 and subsequent years.

ERA worked based on Section 2.1 (TSI revision) of the Mandate issued to the Agency by the
Decision of the European Commission of 29/04/2010 for the performance of the specific tasks in
accordance with Directives 96/48/EC and 2001/16/EC.

The Contact Group performed an analysis of the existing specifications for the control-
command and communications subsystem of the 1520 mm gauge rail system and defined the parameters
essential for maintaining the compatibility of the 1520 mm gauge rail system at the CIS-EU border. The
analysis is limited to the technical and operational aspects of the railway system.

This document defines specific requirements for the compatibility at the interfaces between
trackside devices of the control-command and communications subsystem and other subsystems (mainly
with the rolling stock subsystem, but not limited to it) for the 1520 mm gauge rail system. The document
defines the application for each compatibility parameter at the interfaces.

The document reflects the technical requirements for the above parameters established by the
current statutory acts within the 1520 mm track gauge area and provides a comparison of those
requirements for the target values set forth for the "basic parameters" of the 1435 mm track gauge rail
system in accordance with the TSI ‘Interfaces between track-side components of control- command and
signalling subsystem and other subsystems’ being developed based Directive 2008/57/EC on the
interoperability of the rail system within the Community.

The wording of this document is intended not only to reflect but also to generalise, insofar as
possible, the technical requirements currently in effect in different countries. It shall not serve as
regulatory references. For the precise wording of the requirements, use the documents provided in
Section 2.

The materials (technical information) in this document may serve as the basis for reflecting the
“basic parameters” of the 1520 mm gauge system in the EU TSI for maintaining the existing technical
compatibility of the 1520 mm and 1435 mm gauge system at the CIS-EU border.
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2 REGULATORY (BASIC) DOCUMENTS

No. Short document title

Full document title and its status (availability)

[1.] International / interstate documents

[1.1] GOST 9036

GOST 9036-88 Solid-rolled wheels. Design and dimensions
(Void as of 01/01/2012. Replaced with GOST 10791-2011)

[1.2] GOST 10791

GOST 10791-2011 Solid-rolled wheels. Specifications
Effective date: 01/01/2012

[1.3] GOST 4835

GOST 4835-2013

Wheelsets for freight and passenger vehicles. Specifications

[1.4] GOST 11018

GOST 11018-2000 Traction railway stock for 1520 mm gauge
railways. Wheelsets. General specifications

(with amendment No 1 of 22 July 2015)

[1.5] GOST 398

GOST 398-2010 Rough tyres for railway rolling stock.
Specifications

[1.6] GOST 9238

GOST 9238-2013 Construction and rolling stock clearance
diagrams

[1.7] GOST 32144

GOST  32144-2013  Electric  energy.  Electromagnetic
compatibility of technical equipment. Power quality limits in the
public power supply systems

[1.8] GOST 22235

GOST 22235-2000 Freight vehicles for 1520 mm gauge main line
railways. General requirements for safety in handling and
shunting operations

[1.9] GOST 31334

GOST 31334-2007 Axles for rolling stock of 1520 mm gauge
railway. Specifications

[1.10] GOST 4491

GOST 4491-86 Cast wheel centres for railway rolling stock of
1520 mm gauge. General specifications

Revision 1 of 01/06/1998

[1.11] GOST 1205

GOST 1205-73 Cast iron brake shoes for vehicles and tenders of
broad gauge. Construction and basic dimensions

Revisions 1, 2, 3, 4 and 5 of 01/11/2033

[1.12] GOST 28186

GOST 28186-89 Brake shoes for motor vehicle of rolling stock.
Specifications

Re-issue of 01/01/2007.

[1.13] GOST 12252

GOST 12252-86 Angle modulation radio station of land mobile
service. Types basic parameters, technical requirements and
methods of measurement

Re-issue of 25/09/1986.

[1.14] GOST 29205

GOST 29205-91 Electromagnetic compatibility of technical
means. Man-made noise from electrical transport. Limits and test
methods

Re-issue of 01/11/2004.
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No. Short document title

Full document title and its status (availability)

[1.15] GOST 29192

GOST 29192-91 Electromagnetic compatibility of technical
means. Classification of technical means

Approved and enacted by order of the USSR Standardisation and
Metrology Commission No 2078 of 24/12/91

Re-issue of 01/01/2007.

[1.16] GOST 30249

Cast iron brake shoes for locomotives. Specifications
Re-issue of 01/06/2005.

[1.17] TsV-3429

TsV-3429 Guideline for inspection, certification, repair and
formation of vehicle wheelsets

Approved by the USSR Deputy Minister for Railways
A. Golovatiy on 31/12/1976.

Partially replaced by TsV-944

[1.18] TsT-4351

TsT-4351 Guidelines for the formation, repair and maintenance of
wheelsets of traction rolling stock for 1520 mm track gauge
railways

Approved on 31/12/1985

In Russia, partially repealed with the introduction of TsT-329.

[1.19] TsTD-5

TsTD-5 Sand for locomotive sandboxes Specifications

Approved by the USSR Deputy Minister for Railways
B. D. Nikiforov on 08/02/1989.

[1.20] TsSh-4783

TsSh-4783 Rules and limits for equipping main line and shunting
locomotives, electric and diesel trains with radio communication
and interference suppressing devices

Approved by the USSR Deputy Minister for Railways
V. S. Arkatov on 22/12/1989.

[1.21] cCS TSI

2012/88/EU Commission Decision of 25 January 2012 on the
technical specification for interoperability relating to the control-
command and signalling subsystems of the trans-European rail
system (as amended*)

*latest version available at the moment of publication of this
Working Document:
Commission Regulation (EU) 2016/919 of 27 May 2016

on the technical specification for interoperability relating to the
‘control-command and signalling’ subsystems of the rail system
in the European Union

[1.22] Index 77

ERA/ERTMS/033281 Interfaces between control-command and
signalling track-side and other subsystems (version 2.0 as of
12/05/2014 — mentioned in the Table A2 Annex A to TSI CCS
(Commission Regulation (EU) 2016/919 of 27 May 2016

on the technical specification for interoperability relating to the
‘control-command and signalling’ subsystems of the rail system
in the European Union)
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No. Short document title

Full document title and its status (availability)

[1.23] TSIWAG

2006/861/EU Commission Decision of 28 July 2006 concerning
the technical specification of interoperability relating to the
subsystem rolling stock — freight wagons of the trans-European
conventional rail system (as amended*)

*latest version available at the moment of publication of this
Working Document:

Commission Regulation (EU) No 321/2013 (13 March 2013),
amended by Commission Regulation (EU) No 1236/2013 (2
December 2013) and Commission Regulation (EU) No 924/2015
(8 June 2015)

[1.24] TSI LOC&PAS

2011/291/EU Commission Decision of 26 April 2011 concerning
a technical specification for interoperability relating to the rolling
stock subsystem — ‘Locomotives and passenger rolling stock’ of
the trans-European conventional rail system (as amended*)

*latest version available at the moment of publication of this
Working Document:

Commission Regulation (EU) No 1302/2014 of 18 November 2014
concerning a technical specification for interoperability relating
to the ‘rolling stock — locomotives and passenger rolling stock’
subsystem of the rail system in the European Union.

[1.25] TSIRST

2008/232/EC Commission Decision of 21 February 2008
concerning a technical specification for interoperability relating to
the rolling stock sub-system of the trans-European high-speed rail
system _(at the moment of publication of this Working Document -
repealed)

[1.26] EIRENE FRS

[1.27] EIRENE SRS

[1.28] EN 50121-1

[1.29] EN 50121-2

[1.30] EN 50121-3-1

[1.31] EN 50121-3-2

[1.32] EN 50121-4

[1.33] EN 50124-1

[1.34] EN 50124-2

[1.35] EN 50155

[1.36] EN 50159-1

[1.37] EN 50238
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No. Short document title

Full document title and its status (availability)

[1.38] TS 50238-2

[1.39] TS 50238-3

[1.40] OSJD R-809

R-809. OSJD. Electromagnetic compatibility of CCS
microelectronic installations. 1st edition

Approved at the meeting of experts of Commission V on
16/11/2001

[1.41] OSJD R-810

R-810. OSJD. Operational technical requirements for rail track
circuits of sonic frequency. 1st edition

Approved at the meeting of the OSJD Commission on
Infrastructure and Rolling Stock on 30/10/2003

[1.42] OSID R-811

R-811. OSJD. Recommendations for operational technical
requirements for axle counters. 2nd edition

Developed and approved at the meeting of experts of
Commission V

[1.43] OSJD R-868

R-868. OSJD. Recommendations for the development of
international automatic telephone network of OSJD member
countries. 1st edition

Approved at the meeting of the OSJD Commission on
Infrastructure and Rolling Stock on 23-26/10/2010.

[1.44] OSID R-875

R-875. OSJD. Recommendations for the development of train
radio communication system for locomotives crossing the state
borders

Approved at the meeting of the Commission on Infrastructure and
Rolling Stock on 15/11/2002.

[1.45] OSID R-876

R-876. OSJD. Development of the operational communication
system in the border railway areas of the OSJD member countries.
1st edition

Approved at the meeting of the OSJD Commission on
Infrastructure and Rolling Stock on 3-6/11/2008.

[1.46] OSJD 0-890

0-890. OSJD. Technical regulations for routine maintenance of
the railway telephone communication system of the OSJD
member countries.

Drafted at the meeting of the Temporary Working Group experts
on 29-31 August 2000 in Kiev

Approved at Conference of General Directors XV1on 23-27 April
2001 in Bratislava

[1.47] OSID R-895/2

R-895/2. OSJD. Recommendations for the connection of the
railway communication systems

1st edition. Approved at the meeting of the OSJD Commission on
Infrastructure and Rolling Stock on 15/11/2022.

2nd edition. Approved at the meeting of the OSJD

Commission on Infrastructure and Rolling Stock on
19-22 October 2010.
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No. Short document title Full document title and its status (availability)

[1.48] OSID R-899 R-899. OSJD. IP connection addressing plan for interconnection
of the railway data transfer systems of the OSJD member
countries. 1st edition

Approved at the meeting of the OSJD Commission on
Infrastructure and Rolling Stock on 27-30 October 2003.

[1.49] ITU-T recommendation
G.691

[1.50] ITU-T recommendation
G.702

[1.51] ITU-T recommendation
G.707

[1.52] ITU-T recommendation
G.783

[1.53] ITU-T recommendation
G.711

[1.54] ITU-T recommendation
G.712

[1.55] ITU-T recommendation
G.718

[1.56] ITU-T recommendation
G.720

[1.57] ITU-T recommendation
G.726

[1.58] ITU-T recommendation
G.727

[1.59] ITU-T recommendation
G.728

[1.60] ITU-T recommendation
G.729

[1.61] ITU-T recommendation
G.731

[1.62] ITU-T recommendation
G.732

[1.63] ITU-T recommendation
G.735

[1.64] ITU-T recommendation
G.736

[1.65] ITU-T recommendation
G.737
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No. Short document title Full document title and its status (availability)

[1.66] ITU-T recommendation
G.738

[1.67] ITU-T recommendation
G.739

[1.68] ITU-T recommendation
G.741

[1.69] ITU-T recommendation
G.751

[1.70] ITU-T recommendation
G.753

[1.71] ITU-T recommendation
G.754

[1.72] ITU-T recommendation
G.755

[1.73] ITU-T recommendation
G.957

[2] Documents of the Republic of Belarus

[2.1] Law of the Republic of | On railway transport (of 6 January 1999)

Belarus
[2.2] TOR of the Belarusian Technical operational regulations of the Belarusian Railway
Railway Approved by order of the Head of the Belarusian Railway

No. 292N of 04/12/2002
Signalling instructions on the Belarusian railways

[2.3] Signalling instructions

on the Belarusian Approved by order of the Head of the Belarusian Railway
railways No. 293N of 04/12/2002
[24] STP 09150.19.019 STP 09150.19.019-2006 Operating requirements for train radio
communications
[25] STP 09150.19.022 STP 09150.19.022-2006 Procedure for the maintenance of wired
communication equipment on the Belarusian railways
[26] STP 09150.19.058 STP 09150.19.058-2007 Requirements for maintenance of
control-command and signalling equipment
[2.7] STP 09150.19.059 STP 09150.19.059-2007 Operating requirements for documented
voice recording systems
[2.8] STP 09150.19.065 STP 09150.19.065-2007 Requirements for the maintenance and
repair of CCS equipment of the mechanised humps
[2.9] STP09150.19.139 STP 09150.19.139-2010 Procedure and methods for the

assessment of condition of vehicle retarders and determination of
the period between repairs and remaining life

[2.10] STP 09150.19.148 STP 09150.19.148-2010 control-command and  signalling
equipment. Maintenance techniques
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No. Short document title Full document title and its status (availability)

[2.11] STP 09150.56.107 STP 09150.56.107-2009 Special self-propelled rolling stock.
Requirements for operation and maintenance

[2.12] STP 09150.56.136 STP 09150.56.136-2010 Routine and prevention repairs of special
rolling stock on the Belarusian Railways. General provisions

[2.13] BC Sh010 BC Sh010-96 Air lines of communication Maintenance
techniques

[2.14] BC sho11 BC Sh 011-96 Main cable lines of communication of the railway
Maintenance technology

[2.15] RD RB BCh 17.001 RD RB BCh 17.001-97 Guidelines for the formation, repair and
maintenance of wheelsets of traction rolling stock for 1520 mm
track gauge

[3.] Documents of the Republic of Latvia

[3.1] TOR of Latvian Cabinet Regulations on Technical Operation No 724 of

Railway 03/08/2010

[3.2] S-108 S-108-1997 Shunting device for pump trolleys. Technical
description and operation manual. Approved by the VAS LDz
Infrastructure Director on 31/01/1997

[3.3] LVS 282 LVS 282:2015 Construction and rolling stock clearance diagrams
for railways (National standard equivalent to GOST 9238)

[3.4] TA04 TAO04-2010 Guidelines for the maintenance of the mechanised
hump equipment
Approved by order of the VAS LDz Technical Director No DT-
2/32 of 19/04/2010.

[35] TAI5 TA15-2005 Process charts for CCS equipment maintenance
Approved by the VAS LDz Infrastructure Management Director
on 16/09/2055

[3.6] NoDR-19 DR-19/2000 Guidelines for the railway rolling stock brakes
operation (based on the Guidelines for the rolling stock brakes
operation on the railways of the Ministry of Railways of the
Russian Federation TsT-TsV-TsL-VNIIZhT/277)

Approved by the Rolling Stock Director on 27/07/2000.

[3.7] D-3/26 D-3/26-2011 Guidelines for the monitoring of the condition of the
rolling stock travelling on the railway tracks of public
infrastructure
Approves by the instruction of the VAS LDz CEO of 20/01/2011

[3.8] NoDR-71 DR-71/2005 Guidelines for the formation, repair and maintenance
of wheelsets

[3.9] NoDR-72 DR-72/2005 Guidelines for the monitoring of the quality of
sandboxes on locomotives and multiple-unit rolling stock

[3.10] No DR-77 DR-77/2007 Guidelines for the lubrication of locomotives and
multiple-unit rolling stock

[3.11] Axle counter Functional description of axle counter Az LM, ALCATEL, 2006

manufacturer’s instructions
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No. Short document title

Full document title and its status (availability)

[4.]

Documents of the Republic of Lithuania

[4.1] TOR of the Lithuanian
Railways

ADV/001 Technical operation regulations of Lithuanian Railways

Approved by order of the Minister for Transport of the Republic
of Lithuania No. 297 of 20/09/1996.

[4.2] Lithuanian Railways
signalling regulations

Railway signalling regulations

Approved by order of the Minister for Transport of the Republic
of Lithuania No 3-156 of 15/03/2011.

[4.3] AE/41

AE/A1 Regulations for the construction, operation and repairs of
overhead contact lines of electrified railways

Approved by order of the LG Director General No 317 of
14/06/1999

[4.4] T/08

T/108 Guidelines for the formation, repair and maintenance of
wheelsets of traction rolling stock for 1520 mm track gauge
railways

Approved by order of the LG Director General No 213 of
07/10/1999

[45] K-110

K-110 Guidelines for the operation of motor trolleys, petrol
locomotives, motor vehicles and other special and light rolling
stock

Approved by order of the LG Director General No 82 of
23/03/2000

[46] 163/K

163/K Guidelines for the application of construction clearance

Approved by order of the LG Director General No 456 of
66/11/2001

[4.7] 1-291-04 NPTs

1-291-04 NPTs Technical guidelines for the design of automation,
remote control and communication devices on railway transport,
2008r.

[5.]

Documents of the Republic of Poland

[5.1] Order of the Minister
for Infrastructure of
12/10/2005

Order of the Minister for Infrastructure of 12 October 2005 ‘On
the scope of testing required to obtain the release to service for the
types of structures and equipment designed for railway
movement, as well as types of railway vehicles’.

Legislative Journal Nor212, 2005, item 1771, with later
amendments

[5.2] Order of the Council of
Ministers of 29/06/2005

Order of the Council of Ministers of 29 June 2005 ‘On national
frequency assignment table’

Legislative Journal No 134, 2005,
amendments

item 1127, with later

[5.3] DU 151

Du.151 Order of the Infrastructure Minister regarding technical
requirements for railway construction

[5.4] Guidelines le-2

le-2 Guidelines for wired interstation and

communication

dispatch
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No. Short document title

Full document title and its status (availability)

[5.5] Requirements for the
safety of railway traffic
control equipment

Requirements for the safety of railway traffic control equipment

Task No 1060/23 Traffic Management and Power Supply
Company, Warsaw, September 1997

[5.6] Development of limit
values of interference to the
railway traffic management,
communication and traction
vehicle equipment

Development of limit values of interference to the railway traffic
management, communication and traction vehicle equipment
Final report

Task No 6915/23, Polish State Railways, Railway Transport
Research Centre, Traffic Management Company, April 1999

[5.7] Job No. 4430/10 Job No. 4430/10. Limitation of time and noise parameters for CCS
Railway Transport Institute, Traffic Management and IT
Department Warsaw, September 2011

[5.8] Job No 3 LA/3/10 Job No LA/33/10. Tests of the public announcement equipment
Automation and Telecommunications Laboratory, Warsaw,
November 2010

[6.] Documents of the Russian Federation

[6.1] TOR of Russian Regulations for technical operation of the railways of the Russian

Railways Federation approved by order of the Ministry of Transport of

Russia No 286 of 21/12/2010

[6.2] GOST 31847-2012 GOST 31847-2012 Wheel sets for the special-purpose rolling
stock General specifications

[6.3] GOST R 52920 GOST R 52920-2008 Wheelsets for the traction rolling stock
Method of measuring the electrical resistance

[6.4] GOST R 53431 GOST R 53431-2009 Railway automation and remote control
Terms and definitions
Approved by the order Federal Agency for Technical Regulation
and Metrology of 27/11/2009 No 523-ST

[6.5] GOST R 53953 GOST R 53953-2010 Railway telecommunication. Terms and

definitions

Approved by the order Federal Agency for Technical Regulation
and Metrology of 24/11/2009 No 504-st
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http://www.standards.ru/document/5311212.aspx
http://www.standards.ru/document/5311212.aspx

No. Short document title

Full document title and its status (availability)

GOST 33436.1-2015 (IEC
62236- 1:2008)

GOST R 55176.2 (IEC 62236-
2:2008)

GOST R 55176.3.1 (IEC 62236-
3-1:2008)

GOST 33436.3-2-2015 (IEC
62236-3-2:2008)

GOST 33436.4-1-2015

GOST 33436.4-2-2015

GOST R 55176.5 (IEC 62236-
5:2008)

Electromagnetic compatibility of technical equipment. Railway
applications

Part 1: General

Part 2: Emission of the whole railway system to the outside world.
Requirements and testing methods.

Part 3-1: Rolling stock. Requirements and testing methods.

Part 3-2: Rolling stock. Apparatus Requirements and testing
methods

Part 4-1: Equipment and apparatus of railway automation and
remote control. Requirements and testing methods.

Part 4-2: Emission and immunity of telecommunications
apparatus. Requirements and testing methods.

Part 5: Emission and immunity of fixed power supply installations
and apparatus. Requirements and testing methods.

[6.6] GOST 30804.4.30

GOST 30804.4.30-2013  Electric  energy. Electromagnetic
compatibility of technical equipment. Power quality measurement
methods

[6.7] STORZzhD 1.07.001

STO RzhD 1.07.001-2007 Infrastructure of
St. Petersburg - Moscow line for high-speed train traffic General
technical requirements

Approved by order of the First Vice-President of JSC RZD
V. N. Morozov No 476r of 26/03/2007

Amendment No 1 approved by order No 1993r of 04/10/2007
Amendment No 2 approved by order No 705r of 01/04/2007

[6.8] STORZhD 1.19.008

STO RZhD 1.19.008-2009 Railway automation and remote
control systems of marshalling yards. Technical requirements

Approved by order of the First Vice-President of JSC RZD
V. B. Vorobyov No 1623r of 31/07/2007
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No. Short document title Full document title and its status (availability)
[6.9] NB ZhT TsT 01! NB ZhT TsT 01-98 Diesel trains. Safety standards

Approved by instruction of the Ministry of Railways No R-634u
of 25/06/2003 and order of the Ministry of Railways No 522r of
27/05/2003.

[6.10] NB ZhT TsT 02 NB ZhT TsT 02-98 Diesel locomotives. Safety standards

Approved by instruction of the Ministry of Railways No R-634u
of 25/06/2003 and order of the Ministry of Railways No 522r of
27/05/2003

[6.11] NBZhT TsT 03 NB ZhT TsT 03-98 Electric trains. Safety standards

Approved by order of the Ministry of Railways No G-935u of
25/06/2003.

With Amendment No 1 adopted by order of the Ministry of
Railways of the Russian Federation No R-634u of 25/06/2003

With Amendments No 2 introduced by order of the Ministry of
Transport of the Russian Federation No 22 of 11/02/2009

[6.12] NB ZhT TsT 04 NB ZhT TsT 04-98 Electric locomotives. Safety standards

Approved by order of the Ministry of Railways No G-935u of
25/06/2003.

With Amendment No 1 adopted by order of the Ministry of
Railways of the Russian Federation No R-634u of 25/06/2003
[6.13] NBZhT TsV-TsL 009 NB ZhT TsV-TsL 009-99 Safety standards. Composite brake
blocks of railway rolling stock. Certification requirements
Approved by order of the Ministry of Railways No G-307u of
22 March 1999

With Amendments No 1 introduced by order of the Ministry of
Transport of the Russian Federation No 209 of 19/11/2009

[614] NB ZhT TsL-TsT 139 NB ZhT TsL-TsT 139-2003 Static traction and non-traction
rolling stock converters. Safety standards

Approved by order of the Ministry of Railways No R-634u of
25/06/2003

With Amendments No 2 introduced by order of the Ministry of
Transport of the Russian Federation No 118 of 16/07/2009

1) Council for Rail Transport of the CIS States and associated Commonwealth members (heads of railway
administrations of the Republic of Bulgaria, Georgia, Republic of Latvia, Republic of Finland) on 18-19 May 2011
in Helsinki adopted the following decision (minutes of the fifty fourth meeting of the Council, p. 34, item 1 on the
agenda): “To extend the validity of the documents regulating the standards of safety on railway transport (NB ZhT)
in the assessment of compliance of railway products as recommended regulatory documents for the railway
administrations participating in the work of the Railway Transport Council (Appendix No 34)”.
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No. Short document title

Full document title and its status (availability)

[6.15] TsV-944

TsV-944 Guideline for inspection, certification, repair and
formation of vehicle wheelsets

Approved by the Deputy Minister for Railways B. N. Pustov on
20/06/2003.

In effect as of 01/01/2006 and partially replaces TsV-3429

[6.16] TsV-TsSh-453

TsV-TsSh-453 Guidelines for the layout, installation and
operation of the equipment for automatic monitoring of the
condition of travelling rolling stock

Approved by the Deputy Minister for Railways of the Russian
Federation A. N. Kondratenko on 30/12/1996 (As amended by
Guidelines of the Ministry of Railways of Russia No 1234u of
20/10/1997 and No K-881u of 20/05/1999)

[6.17] TsT-329

TsT-329 Guidelines for the formation, repair and maintenance of
wheelsets of traction rolling stock for 1520 mm track gauge
railways

Approved on 14/06/1995

Introduced on 15/05/1996 by order of the Minister for Railways
A. N. Kondratenko No N-205u of 04/03/1996 and partially
replaced TsT-4351

Amended by order of the Ministry of Railways of Russia
No K-2273u of 23/08/2000

[6.18] NTP STSB/MPS

NTP STsB/MPS-99 Standards of process engineering of
automation and remote control equipment on federal railway
transport

Approved by the Ministry of Railways of the Russian Federation
No A-1113 of 24/06/1999

[6.19] Rules and standards for
designing marshalling
equipment

Rules and standards for designing marshalling equipment on
1520 mm gauge railways

Approved by the Deputy Minister for Railways of the Russian
Federation K. S. Zyabirov on 10/10/2003.

[6.20] Technical requirements
for the lubrication materials
for lubrication of the area of
contact between the wheels
and the rails

“Lubrication materials for lubrication of the area of contact
between the wheels and the rails. Technical requirements”
Appendix No5 to order of JSC RZD No 375r of 24/10/2010
approved by the Senior Vice President V. A. Gapanovich

[6.21] Procedure for the
approval of POL for use at
JSC RZD

Procedure for the approval of POL for use at JSC RZD

Approved by order of the Senior Vice President V. A. Gapanovich
No 1735 of 19/08/2009

[6.22] Order No TsDI-220 of
23/06/2015

On approval of the list of railway automation and remote control
systems, apparatus and equipment authorised for designing

[6.23] TOR of the Russian
Railways, Appendix 7

Guidelines for signalling on railways of the Russian Federation

Approved by order of the Ministry of Transport of Russia No 286
of 21/12/2010
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[6.24] TsRB-934

TsRB-934 Guidelines for maintenance and operation of special
self-propelled rolling stock of the railways of the Russian
Federation

Approved by the First Deputy Minister for Railways of the
Russian Federation V. N. Morozov (as amended by order of the
Ministry of Railways No 759r of 27/08/2003)

[6.25] TsE-462

TsE-462 Regulations for the design of traction energy system of
the railways

Approved by No TsE-462 of 04/06/97 of the Ministry of Railways
of the Russian Federation

[6.26] TSE-868

TsE-868 Regulations for the design and maintenance of overhead
contact lines of electrified railways

Approved by the First Deputy A. S. Misharin of the Ministry of
Railways of the Russian Federation on 11/12/2001

[6.27] Order of JSC RZD
No 939r of 17/04/2014

Guidelines for the operation of the control-command and
signalling systems (CCS)
Approved by JSC RZD order No 939r of 17/04/2014

[6.28] TsSh-762-10

TsSh-762-10 Guidelines for the operation of the control-
command and signalling equipment and systems of mechanised
and automated humps

Approved by JSC RZD order No 2247r of 01/11/2010

[6.29]

Regulations for the protection of wired communication and wired
broadcast equipment from the effects of the traction network of
electrified AC railways

Approved by order of the Ministry of Telecom on 28/10/87 and
the Ministry of Railways on 21/10/87

[6.30]

Regulations for the protection of wired communication equipment
from the effects of the traction network of electric DC railways

Approved by order of the Ministry of Telecom on 13/09/67 and
the Ministry of Railways on 27/05/68

[6.31]

Technical requirements for locomotive (mobile) radio unit
designed for the use on the JSC RZD railways

Approved by the JSC RZD Vice President V. A. Gapanovich on
22/12/2005

[6.32]

Locomotive-hauled passenger vehicles based on unified
platforms. Technical requirements

Approved by the JSC RZD Vice President M. P. Akulov on
31/10/2007

[7] Documents of the Republic of Slovakia

[7.1]  No.513/2009

Railway Act No 513/2009 of the Code

[7.2]  No.514/2009

Railway Transport Act No 514/2009 of the Code

[7.3]  No. 350/2010

On construction and technical procedures on the railway.
Announcement No 350/2010 of the Code
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on the Ukrainian railways

[7.4] No.351/2010 Resolution on transport procedure on the railways of the Ministry
for Transport, Mail and Telecommunications of the Slovak
Republic. Announcement No 351/2010 of the Code

[8.] Documents of Ukraine

[8.1] TOR of the Ukrainian Technical operation regulations of the Ukrainian Railways

Railways Approved by order of the Ministry for Transport of Ukraine

No 411 of 12/12/1996

[8.2] Standards of process Standards of process engineering of automation and remote

engineering control equipment on the Ukraine railway transport

Approved by order No 105-Ts of 17/04/03

[8.3] DBN V.2.3-19 DBN V.2.3-19-2008 Transport structures. 1520 mm gauge
railways. Engineering standards. (Copyau TpancriopTy. 3aiti3HuUIli
komii 1520 mm. Hopmu mipoekTyBaHHS)
Approved by order of the Ministry of Regional Development and
Construction No 42 of 26/01/2008

[8.4] TsSh/0031 TsSh/0031 Regulations for the operation of the telegraph service
on railway transport of Ukraine
Approved by order of the Ukrainian railways No 10-Ts of
27/01/2004

[8.5] TsSh/0032 TsSh/0032 Regulations for the operation of the intercity telephone
service on the Ukraine railway transport
Approved by order of the Ukrainian railways No 10-Ts of
27/01/2004

[8.6] Signalling instructions Signalling instructions on the Ukrainian railways

Approved by order of the Ministry of Transport and
Communication of Ukraine No 747 of 23/06/2008

[8.7] TsSh/0044.

TsSh/0044 Main control-command and signalling objects.
Symbols used when displaying information. SOU 35.0-
00034045-001:2006

Approved by order of the Ukrainian railways No 219-Ts of
13/06/06

[8.8] TSE-0002

TsE-0002 Guidelines for the maintenance and repair of the power
supply equipment of the control-command and signalling systems
(CCS)

[8.9] DSTU 4151

DSTU 4151-2003 Sets of hardware of the train traffic control and
management systems. Electromagnetic compatibility

[8.10] DSTU 4178

DSTU 4178-2003 Sets of hardware of the train traffic control and
management systems. Functional safety and reliability

[8.11] TsTECH-0068

TSsTECH-0068 Guidelines for the organisation of accelerated
passenger train traffic on the Ukrainian railways. Requirements
for the infrastructure and rolling stock

Approved by order of the Ukrainian railways No 004-Ts of
16/01/2012
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[8.12] TsE-0023

TsE-0023 Regulations for the design and operation of overhead
contact lines of electrified railways

Approved by order of the Ukrainian railways No 546-Ts of
20/11/2007

[8.13] TsE-0009

TsE-0009 Regulations for the design of traction energy system of
the Ukrainian railways

Approved by order of the Ukrainian railways No 1010-TsZ of
24/12/2004

[8.14] NPAOP 40.1-1.21

NPAOP 40.1-1.21-98 Regulations for the safe operation of power
equipment of the consumers

[8.15] Railway automation,
remote control and
communication products.

Railway automation, remote control and communication products.
General technical conditions SOU 45.020-00034045-002:2006

Approved by order of the Ukrainian railways No 360-Ts of
13/10/2006

[8.16] Guidelines for the use
of ERS pantographs in
different operating

Guidelines for the use of electric rolling stock pantographs in
different operating conditions

Approved by order of the Ukrainian railways No 789/TsZ of

conditions 12/10/2007

[8.17] VBN V.2.3-2 VBN V.2.3-2-2009 Transport structures. Electrification of
railways. Engineering standards
In effect as of 01/01/2010

[8.18] TsSh-0052 TsSh-0052 Regulations for the operation of train radio
communication, order No 452-Ts of 24/09/07

[8.19] TsSh-0058 TsSh-0058 Rules for the design and calculation of train radio
communication
Approved by order of the Ukrainian railways No 340-Ts of
09/06/2009

[8.20] TsSh-0060 TsSh-0060 Guidelines for the maintenance of control-command
and signalling (CCS) equipment
Approved by order of the Ukrainian railways No 090-TsZ of
07/10/2009
As amended by No 005-TsZ of 10/01/2011

[8.21] DSTU 4049 DSTU 4049-2001 Locomotive-hauled passenger vehicles. Safety
requirements

[8.22] TsT-0052 Guidelines for the preparation for the operation and maintenance
of electric locomotives in winter conditions

[8.23] TsT-TsV-TsL-0015 Guidelines for the rolling stock brakes operation on the Ukrainian
railways

[8.24] TsT-0034 TsT-0034 Sand for locomotive sandboxes. Specifications

[8.25] TsT-0156 Guidelines for the installation of the automated driving

microprocessor sets on series ELP 2T and EPL 9T electric
locomotives
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on the Estonian Railways

[9.] Documents of the Republic of Estonia
[9.1] TOR of the Estonian Technical operation regulations of the Estonian Railways
Railways Approved by order of the Ministry of Transport and
Communication No 39 of 09/07/1999
[9.2] Signalling instructions Signalling instructions (Appendix 1 to the TOR of the Estonian

Railways)
Approved by order of the Ministry of Transport and
Communication No 39 of 09/07/1999

of contact lines

[9.3] V-007 V-007 Guidelines for the formation and maintenance of railway
rolling stock wheelsets

[9.4] V-012 V-012 Guidelines for the formation and maintenance of
locomotive and multiple-unit train wheelsets

[9.5] TOR and construction Regulations for the operation and construction of overhead

contact lines of electrified railways

Appendix to the Regulations for business activities in railway
infrastructure (drafted by the Infrastructure Manager and
approved by the Technical Supervision Department of the
Republic of Estonia)

Approved by AS Eesti Raudtee Infrastructure Director, no 9-1/23
of 30/09/2002

[10.] Documents of the Republic of Kazakhstan

[10.1] Law of the Republic of
Kazakhstan

Law of the Republic of Kazakhstan on Railway Transport No 266
of 08/12/2001

[10.2] TOR of the
Kazakhstan Railways

TOR of railway transport Approved by the Ministry of Transport
of Kazakhstan, No 261 of 10/05/2011

[10.3] Sl of the Kazakhstan
Railways

Signalling instructions on railway transport. Approved by the
Ministry of Transport of Kazakhstan, No 209 of 18/04/2011

[10.4] TsSh-NTP/6-02 Standards of process engineering of automation and remote
control equipment No 256-Ts of 23/04/2003

[10.5] TsTP 2000 Sand for sandboxes (specification)

[10.6] TsP -272-05 Guidelines for maintenance and operation of special self-
propelled rolling stock of the main railway network of the
Republic of Kazakhstan

[10.7] AOT/484-09 Guidelines or the use of lubricants on locomotives and multiple-
unit rolling stock

[10.8] TsT/228-04 Cast iron brake blocks for locomotives

[10.9] TssSh/4121 Regulations for the protection of wired communication and wired

broadcast equipment from the effects of the traction network of
electrified AC railways of the Ministry of Transport of
Kazakhstan No 493 of 18/06/1997
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[10.10] TsSh-4783 Rules and limits for equipping main line and shunting
locomotives, electric and diesel trains with radio communication
and interference suppressing devices of the Ministry of Transport
of Kazakhstan No 493 of 18/06/1997

[10.11] TsSh/720-1 Guidelines for the maintenance of control-command and
signalling (CCS) equipment of the Ministry of Transport of
Kazakhstan No 238-1 of 29/07/2003

[10.12] TsT -329/271-05 Guidelines for the formation, repair and maintenance of wheelsets
of traction rolling stock for 1520 mm track gauge railways of the
Ministry of Transport of Kazakhstan No 208-TsT of 17/05/2005
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3 ACRONYMS, TERMS AND DEFINITIONS

Acronym Definition

ABCS RS automated brake control system

AC Alternating current

ALS Automatic cab signalling

AxC Axle counter (type of a track vacancy detector of the CCS subsystem)
CCS Control-command and signalling

CCSon/b CCS on-board

CCSt/s CCS track-side

DC Direct current

DSTU National Standardisation System of Ukraine

EMC Electromagnetic compatibility

EN European standard

ENE Energy subsystem

ERS Electric rolling stock powered from contact network
GOST Interstate standard

GOSTR National standard of the Russian Federation

IL Inductive Loops (type of a train detection system)

INF Infrastructure subsystem

LDz Latvian Railways

LG Lithuanian Railways

LOC Locomotive as a part of the rolling stock subsystem

LVS Latvian National Standard

MPS Ministry of Railways

OCN Operational communication network

OPE Operation subsystem

OTRS Reverse traction rail network

PAS Passenger vehicles as a part of the rolling stock subsystem
PN Polish standard

RS Rolling stock

RS Rolling stock subsystem

RST High speed electric trains as a part of the rolling stock subsystem
TC Track circuit (type of a track vacancy detector of the CCS subsystem)
TOR Technical operational regulations
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TSI Technical Specification for Interoperability
TSI Technical Specification for Interoperability
TsNII Central Science and Research Institute
TsRB Traffic Safety Department (Russian Federation)
Chief Administration of Traffic Safety and Environmental Protection (Ukraine)
TSS Traction substation
WAG Freight wagons as a part of the rolling stock subsystem
WS Wheelset
Term Definition

Automatic cab signalling as
an independent signalling and
communication system

a system where the train movement on a block is controlled by cab
signalling and the marked block borders are the interstation points

Block

a part of an interstation section during automatic blocking or automatic
locomotive signalling used as an independent means of signalling and
communication and limited by intermediate lights (block boundaries)
or an intermediate light (block boundary) and a station.

Air gap (isolating joint)

an isolating anchor section joint made on a contact network dividing
the contact network into two sections. When an electric vehicle passes
over the air gap, electric connection occurs in the contact network
section

Main track

section tracks and station tracks, which are immediate extension of
adjacent sections and usually not diverging on switches.

Station duty officer

an assistant of the station master who solely manages receipt,
departure and transit of trains and other rolling stock movements on
the main and receiving and departure tracks of the station (and in the
absence of the shunt controller position, on other tracks too)

Railway rolling stock

locomotives, freight wagons, locomotive hauled passenger vehicles
and multiple-unit rolling stock, as well as other railway rolling stock
designed for carriage and infrastructure functioning

Public railway tracks

railway tracks on territories of the railway stations open for receiving
and departure of train, receiving and issuing freights, luggage and
freight-luggage, serving passengers and performing marshalling and
shunting operations, as well as railway tracks connecting such stations

Radiated interference

freely propagating electromagnetic interference

Industrial interference

electromagnetic interference generated by equipment
Note: Industrial interference does not include interference generated
by radiation of output tracts of transmitters

Quality of current collection

a parameter allowing to determine the possibility of prolonged
transmission of current via gliding contact between a contact wire and
a pantograph.

Overhead line

system of wires transmitting electric current to a consist and suspended
on insulated support structures ensuring the required position of the
contact wire

Conductive interference

electromagnetic interference propagating via conductors
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Term

Definition

Contact network

a total of wires, structures and equipment ensuring transmission of
electric energy from traction substations to pantographs of rolling
stock

Locomotives

electric locomotives, diesel locomotives, gas turbine locomotives and
steam engines

Shunting train

a group of wvehicles coupled with each other and a locomotive
performing shunting

Multiple-unit rolling stock

motor and trailer vehicles that form multiple-unit trains (electric trains,
diesel trains, motor vehicles)

Neutral section

a section of a contact wire between two air sections (isolating joints),
which are normally not under voltage. A neutral section is installed to
isolate adjacent sections of the contact line during passage of an
electric rolling stock pantograph

Special track signs

signs indicating right of-way line boundary, switch number, passenger
building axis, signs on roadway track buildings, round curve start and
end as well as easement start and end stakes, concealed subgrade
constructions, highest water mark and maximum wave height stakes

Section

a part of a railway line limited by adjacent stations, crossing loops,
passing stations or track posts

Crossing

a place where railway is crossed by motorways or tram lines at the
same level

Train

a formed and coupled consist of vehicled with one or more working
locomotives or motor vehicles, which have signals installed.
Locomotives without vehicles attached, motor vehicles and special
self-propelled rolling stock going to a section are considered trains

Signal

a visual or audio signal relaying a particular order

Signal sign

a visual sign used to give orders or instructions to a specific category
of workers. Signal signs include fouling marks, signs marking
boundaries of a railway station, whistle post, switching power supply
in and off, etc.

Station

a separation point with a layout that allows receiving, departure,
crossing and passing of trains, receiving and issuing freights, serving
passengers and, in the presence of developed track facilities, shunting
operation for formation and breaking trains and technical operations
with the trains.

Switch

a part of switch point consisting of stock rails, tongues and switching
mechanism. If a moveable point frog is present, the frog is also
included in the term ‘switch’

Electromagnetic
compatibility of equipment

ability of a device to function with the specified quality in the specified
electromagnetic environment without generating inadmissible
electromagnetic interference for other equipment
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4 LIST OF DETERMINATIVE PARAMETERS

This list presents the determinative parameters for maintaining the technical and operational
compatibility of the CCS and Communication subsystem of the 1520 mm and 1435 mm gauge rail
systems at the border of the CIS and EU. This list has been drafted based on ERA document
ERA/ERTMS/033281 ‘Interfaces between Control-Command and Signalling track-side and other
subsystems’, hereinafter referred to as CCS TSI Index 77, updated and adapted taking into account the
specifics of 1520 mm gauge railways®.

Table 1
Parameter name in English in
Index Parameter name in Russian accordance with Commission
Regulation (EU) 2016/919

1. Koncrpykuus u s3xcrutyatamus exmaunbl | Vehicle design and operation
IHC

11 OnpeneseHus Definitions

1.2 Paccrosinust MeKI1y OCSIMH M BBIHOC JIJTsI Axle distances
equaunnl IIC

1.2.1 MakcuMaabHOE PaCCTOSHHUE MEKITY OCSIMH Maximum distance between axles

1.2.2 MunnMansHOe paccTosiHue Mexay ocsmu (1) Minimum distance between axles (1)

1.2.3 MHUHUMATBHOE PACCTOSHAE MEKIY OCSIMHU (2) Minimum distance between axles (2)

124 MuHHMAaTEHOE PACCTOSTHHE MEX Ty 0CIMH (3) Minimum distance between axles (3)

125 Paccrostare (BBIHOC) MEX Ty KpaiHei The distance between the end of train
BBICTYTIAIOIIEH Touko# eauuuipl I1C 1 0Chio and first axle on new high-speed lines
Oymkaifieit KoJecHOH mapbl Ha HOBBIX @

BBICOKOCKOPOCTHBIX JIMHUSAX (1)

1.2.6 Paccrosiaue (BBIHOC) MEX/Ty KpaiHei The distance between the end of train
BhICTyMaroIe Toukoit eaunuibl [1C 1 ochio and first axle on other lines (2)
Onrxaifieit KoJIeCHON Maphl HA APYTHX JTMHUSX
HE BBICOKOCKOPOCTHBIX (2)

13 T'eoMeTpus U CBOIiCTBA KoJieca U Wheel geometry and properties,
NMPOCTPAHCTBO MEXKIY KoJiecaMu distance between the wheels

1.3.1 MunumanbsHas mypuHa 000/1a KoJieca Minimum width of the rim

1.3.2 MuHHMMaNBHBINA THAMETp KoJieca Minimum wheel diameter

1) In the final revision of the CCS TSI, the list of parameters and their names may differ from the ones in this
document. Parameters 1.6.2, 1.11, 2.1 and 3.1-3.4 in Section 3 are additionally provided for consideration as
proposed by members of the Contact Group.
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Parameter name in English in
Index Parameter name in Russian accordance with Commission
Regulation (EU) 2016/919
133 MunuManbHas TOJMIIKWHA TPpeOHs Minimum flange thickness
1.34 BricoTa rpedHs Flange height
135 ITpocTpaHcTBO MEX Iy Kojecamu, cBoboaHoe oT | Metal and inductive component free
MeTaJlla ¥ MHIYKTHBHBIX KOMIIOHCHTOB space between wheels
136 Marepwuai koneca Wheel material
1.4 IpuMeHeHHe YCTPOHCTB MOJA4YH MECKA Use of sanding equipment
141 MaxkcuMajabHOe KOIIMIECTBO ImogaBaeMoro mecka | Maximum sand output
1.4.2 XapaKTepUCTUKH TeCKa. Characteristics of sand
15 BopToBbie ycTpoiicTBa 1UIsi CMa3KH rpedHs On-board flange lubrication
KoJiec
1.6 IpuMeHeHHEe TOPMO3HBIX KOJIOAOK U3 Use of brake blocks made of
KOMIIO3UTHBIX U IPYTHX MaTePHAJIOB composite and other materials
1.6.1 [IpuMeHEeHHEe TOPMO3HBIX KOJIOJIOK H3 Use of composite brake blocks
KOMIIO3UTHBIX MaTCpHaJIOB
1.6.2 [IpuMeHEeHHEe TOPMO3HBIX KOJIOJOK M3 UyTryHa Use of cast iron brake blocks
1.7 Macca equaunsi [1C Vehicle mass
1.7.1 OceBast Harpy3ka Axle load
1.7.2 Macca meramna eqununs! [1C Vehicle metal mass
1.8 IpuMeHeHHEe BCIOMOTaTeIbHBIX Use of shunt assisting devices
UIYHTHPYOUIHX YCTPOICTB
1.9 DJIeKTPUYECKOe COTIPOTHBJIEHUE MEKITY Electric impedance between wheels
KoJiecaMmu
1.10 Kom6unanust ceoiicts IIC 115 obecneuenust Combination of rolling stock
TpedyeMoii TMHAMMKY conpoTuBIeHust myHTa | characteristics for the purpose of
adequate dynamic shunting
impedance
1.11 Ipumenenue cnenuaabHbIx yerpoiicte CIIB | Use of special CCS devices
2. DJIEeKTPOMATHUTHASI COBMECTHMOCTD Electromagnetic compatibility
21 Ooaacts neiicrBus. Knaccnpuxanus Scope. Classification
2.2 DJ1eKTPOMATHUTHBIE TOJIs Electromagnetic fields
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Parameter name in English in
Index Parameter name in Russian accordance with Commission
Regulation (EU) 2016/919
221 YacToTHOE perynupoBaHue Frequency management
IIpenenbHO TOMyCTUMBIE HOPMBI Vehicle emission limits and evaluation
nomexoamuccun equauisl [1C u mapameTpsl parameters
OLICHKH COOTBETCTBUS
OrieHKa MPEBBIIICHUH YCTAaHOBICHHBIX Evaluation of exceedances of limits
HpPE/ICNIbHO TOMYCTUMBIX HOPM
Mertponoruyeckue TpeOOBaHUS Measurement requirements
2.3 IMoanoe conporunaenue exunuibl IIC Vehicle impedance
2.4 HagBenennble nomexu Conducted interference
2.4.1 [TocTosIHHBII TOK U HU3KOYACTOTHBIC DC and low frequency components of
COCTaBJISIIOIIME TATOBOI0 TOKa: ITocTosiHHAS traction current: Constant component of
coctassonas Toka Tsaru [1C RS traction current
2.4.2 ITocTOSIHHBIN TOK M HU3KOYACTOTHBIC DC and low frequency components of
COoCTaBJIsAIOIINE TATOBOro Toka: HuskowyactoTHeie | traction current: Low frequency
cocrasistomue Toka Taru [1C components of RS traction current
24.3 HuskoyacTOTHBIE COCTABIAIOIINE OOPATHOTO Low frequency components of reverse
TOKa BCIIOMOTaTesIbHOro 00opyaoBanus [1C current of the RS auxiliary equipment
24.4 25kV AC, 50Hz TIpenenbHbIe HOPMBI 25 kV AC 50 Hz The electromagnetic
3JICKTPOMArHUTHBIX TOMEX ISl TATOBOTO interference limit levels for traction
AIIEKTPOCHAOKEHHUS power supply
245 3kV DC IlpezensHbie HOPMBI 3kV DC The electromagnetic
3JICKTPOMArHUTHBIX MOMEX IS TATOBOTO interference limit levels for traction
INIEKTPOCHAOKEHHUS power supply
2.5 IpuMeHeHHEe MATHUTHBIX/ HHIYKIIMOHHBIX Use of magnetic / eddy current
TOPMO30B brakes
JOIOJHEHHUE CIITUCKA OHNPEJAEJAIOHINX ITAPAMETPOB.
3. 7Kej1e3H010POKHAS JIEKTPOCBA3b
3.1 HaBeneHHbIe MOMeXH Conducted interference
311 VYpOBHH TapMOHHYECKHUX COCTABIISIOLINX TOKA Levels of harmonics in the current
notpebsiemoro I1C B nonoce gacrot 300- consumed by RS in the 300-3400 Hz
3400 T'n frequency band
3.1.2 YpOBHU 3JIEKTPOMArHUTHOTO BIIUSHUS Ha Levels of electromagnetic effect on
CHCTEMbI (PMKCUPOBAHHO# )KEIE3HOIOPOIKHOM railway stationary telecommunication
3JIEKTPOCBS3U systems
3.1.3 YPpOBHU HANPSKESHHOCTH IT0JIS PATUOIIOMEX B Level of radio interference field
nuanasone yactoT 0,15 - 300 MI'y strength in 0.15-300 MHz frequency
range
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Parameter name in English in
Index Parameter name in Russian accordance with Commission
Regulation (EU) 2016/919
3.14 YpoBHH HaNPsHKEHHOCTH TOJISA PaguonoMeX B Level of radio interference field
JHAIa30He YaCTOT TEXHOIOTHYECKOM strength in operational radio
PaIMOCBS3U U TIepeIaun JaHHBIX communication and data frequency
range
3.2 CThIKH (PUKCHPOBAHHBIX CeTeil M CHCTEM Interfaces between stationary
networks and systems
3.2.1 CTBIK TPaHCIIOPTHBIX CETEH JKENE3HBIX TOPOT Interface between transport networks of
COMpeIeNIbHBIX TOCYIapCTB railways of adjacent countries
3.2.2 CThIK ceTell ONepaTHBHO-TEXHOIOTMIECKON Interface between operational
CBSI3H YKEJIE3HBIX JOPOT COMpPEAETbHBIX communication of railways of adjacent
rocynapcTB countries
3.2.3 CreIk ceTell obmeTexHomornueckon tenedounoii | Interface between generic telephone
CBSI3H KEJIE3HBIX JOPOT COMpPEAETbHBIX communication of railways of adjacent
rocynapcTB countries
3.3 Inan agpecauuu |P-coenunennii nis IP connection addressing plan for
00beTHHEHHST JKeJIe3HOIOPOKHBIX ceTeil interconnection of the generic railway
nepeavyu JaHHbIX 001e-TeXHOJI0rHYeCKOro data transfer systems of adjacent
HA3HAYEHHUS CONpeAeNbHBIX rocy1apcTB countries
3.4 IMapameTpbl CPeICTB TEXHOJOTHYECKOM Parameters of the operational radio
PaTHOCBSI3M, IPUMEHAEMbIX HA YUACTKAX communication systems used on
KkoJien 1520 mm u 1435 mm na rpanune CHI'- | 1520 mm and 1435 mm gauge track
EC blocks and the CIS-EU border

The list of the determinative parameters is limited by the compatibility requirements at the

interfaces between trackside devices of the track section vacancy/occupancy detection systems (also
called train detection systems) and other subsystems (mainly with Rolling Stock subsystem, but not
limited to it), but is updated with the compatibility requirements for the railway telecommunication
devices used on 1520 mm gauge railways.

The train detection systems, which are a trackside part of the CCS subsystem, shall ensure
detection of an RS or a vehicle under the conditions determined by these requirements. In turn, the
requirements of this document have been determined based on the requirement for compatibility of
various types of track-side equipment of the CCS system when used in adjacent infrastructures.

Currently, two types of train detection systems with track-side sensor devices are used on the
1520 mm gauge railways:
1. wheels for axle counters;

2. shunts for track circuit.

The Table below identifies both the application of the parameters in question for different types
of track-side CCS devices and interfaces with the respective subsystems of the railway transport system.
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Table 2

Parameter Interfaced subsystems
Inde Clos Rolling Stock (RS) | ENE | INF OPE
X Name on/b
WAG |PAs | LoC |RsT
1. Vehicle design and operation
1.1 | Definitions
1.2 | Axle distances
1.2.1 | Maximum distance between X
axles (new RS and
-TC X infrastructure
- AxC X maintenance)
1.2.2 | Minimum distance between axles (1):
-TC
- AxC X
1.2.3 | Minimum distance between axles (2):
-TC
- AXC X X
1.2.4 | Minimum distance between axles (3): (train formation
-TC X and
- AxC infr_astructure
The distance between the end of train and first axle: maintenance)
1.2.5 | - on new high-speed lines (1) X
1.2.6 | - other, non-high-speed, lines
©) *
1.3 | Wheel geometry and properties, distance between the wheels
1.3.1 | Minimum width of the rim:
-TC
- AXC X
1.3.2 | Minimum wheel diameter:
-TC
- AxC X X
1.3.3 | Minimum flange thickness: (WS inspection)
-TC
- AxC X
1.3.4 | Flange height:
-TC
- AxC X
1.3.5 | The space around wheels free from metal and inductive components: X
(train
-TC composition
- AxC and inspection
X of the
composition)
1.3.6 | Wheel material:
-TC X
(electric conductor)
- AxC X
(soft ferromagnetic
material)
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Parameter Interfaced subsystems
Inde CCS | Rolling Stock (RS) | ENE | INF OPE
x Name on/b
WAG [PAs [LoC |RsT
1.4 | Use of sanding equipment
1.4.1 | Maximum sand output:
-TC X
X (use of the
device)
- AxC
1.4.2 | Characteristics of sand:
-TC X
X (equipment of
traction RS)
- AxC
1.5 On-board flange lubrication:
-TC X
X (use of the
device)
- AxC
1.6 | Use of brake blocks made of composite and other materials
1.6.1 | Use of composite brake blocks:
-TC X
X (RSand TC
inspection)
- AxC
1.6.2 | Use of cast iron brake blocks:
-TC X
X (RSand TC
inspection)
- AxC
1.7 | Vehicle mass
1.7.1 | Axle load:
-TC X
X (control)
- AxC
1.7.2 | Vehicle metal mass:
-TC
- AxC
- for IL (not used on 1520 mm X
gauge railways)
1.8 | Use of shunt assisting devices:
-TC X
(heath
X oo
monitoring and
use)
- AxC
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Parameter Interfaced subsystems
Inde CCS | Rolling Stock (RS) | ENE | INF OPE
x Name on/b
WAG [PAs [Loc |RsT
1.9 | Electric impedance between wheels:
-TC X
(corrosion
X control of the
wheel/rail
contact surface)
- AxC
1.10 | Combination of rolling stock characteristics for the purpose of adequate dynamic shunting
impedance:
-TC X
- AxC
1.11 | Use of special CCS devices:
- vehicle retarders on humps X X X
] (sorting and
- gauge control devices X X composition of
. train,
- R$ derailment control X X positioning on
devices tracks, gauge
- stationary braking devices and RS
X X derailment
control)
2. Electromagnetic compatibility
2.1 | Scope. Classification
2.2 | Electromagnetic fields
2.2.1 | Frequency management. Vehicle emission limits and evaluation parameters. Evaluation of exceedances of
limits. Measurement requirements:
-TC
- AxC X
(emissions
of X
Eurobalise
antenna)
2.3 | Vehicle impedance:
-TC X
(use of twin or
X more ERS
within a single
traction section)
- AxC
2.4 | Conducted interference
DC and low frequency components of traction current.
2.4.1 | - Constant component of RS traction current:

-TC X
X X (OTRS
Component
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Parameter Interfaced subsystems
Inde CCS | Rolling Stock (RS) | ENE | INF OPE
x Name on/b
WAG |PAs [LoC |RsT
health
monitoring)
- AxC X
2.4.2 | - Low frequency components of RS traction current:
-TC ‘ X
- AxC
2.4.3 | Low frequency components of reverse current of the RS auxiliary equipment:
-TC | X
- AxC
The electromagnetic interference limit levels for traction power supply
2.4.4 | 25 kV AC, 50 Hz:
-TC X X
- AxC X (use of twin or
more ERS
245 | 3kvDC: within a single
-TC X traction section)
- AxC X
2.5 | Use of magnetic / eddy X
current brakes X (use of the
brakes)
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5 ANALYSIS OF DETERMINATIVE PARAMETERS
5.1 VEHICLE DESIGN AND OPERATION

Parameters in this Section specify interoperability at the interfaces between different types of
track-side components (TC, AxXC, IL) of the CCS subsystem and Rolling Stock, Infrastructure and
Operation subsystems of the railway transport system.

5.1.1 Definitions
Belarus

On the Belarusian Railways, terms and definitions set out in the TOT of the Belarusian
Railways, the Law on Railway Transport, Signalling Instructions of the Belarusian Railways are used
in the CCS and communication applications.

Kazakhstan

On the main network of the Republic of Kazakhstan, the terms set out in the Law on Railway
Transport, TOR of the Kazakhstan Railways Sl of the Kazakhstan Railways Kazakhstan are used in the
CCS and communication applications.

Lithuania

On the Lithuanian Railways, the terms and definitions set out in the Law on Railway Transport,
TOR of the Republic of Lithuania, Signalling Instructions on the Lithuanian Railways and other
documents of the signalling and communication service are used in the CCS and communication
applications.

Latvia, Lithuania, Poland, Slovakia, Estonia

CCS TSI

For the definition of the longitudinal vehicle dimensions, Fig. 1 (which shows an example for a
three-axle twin-bogie vehicle), applies, where:

a; is the distance between following axles, where i =1, 2, 3, ..., n-1, and n is total number of axles
of the vehicle;

by is the distance from first axle (b1) or last axle (b2) to the nearest end of the vehicle, i.e. nearest
buffer/nose;

L is the total length of the vehicle.
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Fig. 1 Longitudinal vehicle dimensions

If more vehicles are connected in a consist, the characteristics stated in the remainder of this section
3.1 (5.1 for this document) and related to ai apply to the relevant distance of the axles belonging to each

vehicle individually, while the characteristics related to bx only apply to the two ends of the complete
consist (train).

For definition of wheel dimensions Fig. 2 applies, where:

D is the wheel diameter;
Br is width of the rim;

Sq is thickness of the flange measured at the line 10 mm above the running tread as given in Fig. 2;

Sh is height of the flange.

Other dimensions in Fig. 2 are not relevant in this document.

Note: The designations used in this subsection are used further in the document.

Russia

The terms and definitions forming a CCS and communication terminology base are given in the
TOT of the Russian Railways, GOST R 53431, GOST R 53953 and Section 3 of this document.

Ukraine

No data
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Fig. 2: Wheel and wheelset dimensions
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5.1.2 Axle distances

5.1.2.1 Maximum axle distance

The parameter specifies interoperability at the interfaces between the track-side components
(TC and AxC) of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCS (TC, AXC) € > RS
CCS t/s (TC, AXC) € > OPE

The parameter specifies the ratio between the maximum axle distance of an individual vehicle
or train and the minimum section length of the train detection system at the interfaces.

On the one side of the interfaces the parameter specifies the requirement for all vehicle types
(including special and newly developed vehicles) allowed for the operation on the railway sections
whose CCS infrastructure complies with the applicable standard; on the other side of the interfaces it
specifies the requirement for the minimum length of the track sections of the train detection system
taking into account the area where shunt is insensitive (see p 5.1.2.4) and for all operational conditions,
including repairs and upgrade of the infrastructure elements of the subsystems of the railway transport
system.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm)
Harmonised parameter for 1520 mm track gauge:

The distance a; (Fig. 1) does not exceed 19,000 mm.
Justification:

This requirement is related to the minimum length of a signalling section, so that a vehicle or consist
does not bridge it, making the train detection system report it as ‘unoccupied’.

Belarus, Kazakhstan, Russia, Ukraine,

At the interface with RS the parameter is not regulated and is not specified in the TC engineering
documentation. In reality, current value of the parameter for the TC (long vehicles) does not exceed
19,000 mm.

At the interfaces with CCS t/s for the track section vacancy detection system in the condition of
the train and shunting work, the parameter is not regulated either. In reality, currently for the track
section vacancy detection systems the minimum section length based on TC is 25 m.

For the hump shunting operations, the minimum TC length is regulated:

o isolated switch section 11,375 mm for the P50 1/6 switch points (symmetrical);
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Note: In reality, switch section control devices based on TC with minimum length of 10 m may
still be in use on the humps.

e interswitch section 4,500 mm.

Under operational conditions, to avoid false detection of a free track section due to a short TC
when a long car is passing, the train detection system is equipped with pedals, radio sensor for the
detection of the free section (RTD-S) and inductive wired sensors for the detection of the vehicle metal
mass.

At the interface with OPE the parameter regulated the interaction of short TC with additional
track sensors for reliable detection of vehicles by the track-side component of the CCS subsystem in the
marshalling yards.

Poland, Slovakia (1435 mm)

CCS TSI

The distance ai (Fig. 1) does not exceed 17,500 mm for the existing lines and 20,000 mm for new
lines.

Justification:

This requirement is related to the minimum length of a signalling section. Adjacent wheelsets of a
vehicle or train cannot be outside that section, otherwise the train detection system may generate a free
section signal.

These requirements are approved by the following documents:

Belarus Not regulated

Kazakhstan | Not regulated

Latvia ERA ERTMS .... (same for 1435 and 1520) CCS TSI (Index 77)
Lithuania TSI CCS (Index 77)
Poland CCS TSI
STO RZD 1.19.008 (p. 7.2)
Russia TsSh-762-10 (p. 5.3 and 5.4)

Rules and standards for designing marshalling equipment (p. 8.6)

Slovakia CCS TSI

Ukraine Not regulated

Estonia TSI CCS (Index 77)

Conclusion: In the OSJD countries, which are not members of the EU, the parameter is not
regulated (in reality 19,000 mm value is used). The parameter is partially regulated in Russia.

As a part of the revision of the CCS TSI for the 1520 mm gauge railways of the EU countries,
the parameter ‘Maximum axle distance’ 19,000 mm was specified.
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5.1.2.2 Minimum axle distance (1)

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCSt/s (AXC) € > RS
CCS t/s (AxC) €« »> OPE

The parameter specifies the relation between the minimum axle distance of an individual vehicle
or train and the maximum sensitivity (resolution) and speed of the axle count sensor of the train detection
system at the interfaces.

On the one side of the interfaces the parameter specifies the requirement for all vehicle types
(including special and newly developed vehicles) allowed for the operation on the railway sections
whose CCS infrastructure complies with the applicable standard; on the other side of the interfaces it
indirectly specifies the requirement for the confidence value and maximum resolution of the train
detection system within the vehicle speed allowed on the railway line in the operational conditions.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm)
Harmonised parameter for 1520 mm track gauge:
For the maximum speed v lower or equal to 350 km/h:

The distance ai (Fig.1) is ai > v x 7.2 (where v is in km/h and distance a; is in mm) and a; > 500 mm;
this value applies jointly with the minimum wheels size (see 5.1.3.2).

Justification:

Axle counter systems have to be able to distinguish the detection of an axle by 2 subsequent counters
with sufficient resolution; otherwise the result will be a count error.

Belarus, Kazakhstan, Russia, Ukraine,

At the interface with RS the parameter is regulated by recommendations OSJD R-811 (p. 3.1.5),
which specifies that track sensor of the axle counted shall reliably perform with the minimum axle
distance 500 mm at speeds from 0 to 350 km/h.

At the OPE interface the parameter is checked and controlled in accordance with the guidelines
using simple length measurements for both vehicle and train.

Poland, Slovakia (1435 mm)
TSI CCS Index 77
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If the maximum speed V is less than or equal to 350 km/h, the distance ai (Fig. 1) is determined as ai >
V x 7.2 (where v is in km/h and distance ai is in mm); this value applies jointly with the minimum
wheels size (see 5.1.3.2).

These requirements are approved by the following documents:

Belarus OSJD R-811 (p. 3.1.5)
Kazakhstan | OSJD R-811 (p. 3.1.5)
Latvia TSI CCS Index 77
Lithuania TSI CCS Index 77
Poland TSI CCS Index 77
Russia OSJD R-811 (p. 3.1.5)
Slovakia CCS TSI

Ukraine 0OSJD R-811 (p. 3.1.5)
Estonia TSI CCS Index 77

Conclusion: For OSJD 1520 mm gauge railways the parameter ‘Minimum axle distance (1)’
equal to 500 mm is specified by OSJD memo R-811.

As a part of the revision of the CCS TSI for the 1520 mm gauge railways of the EU countries,
the parameter ‘Minimum axle distance (1)’ 500 mm was specified.

5.1.2.3 Minimum axle distance (2)

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCSt/s (AXC) € > RS
CCS t/s (AxC) € 2> OPE

The parameter specifies the relation between the minimum axle distance of an individual vehicle
or train and the maximum sensitivity (resolution) and speed of the axle count sensor of the train detection
system at high-speed transit over 350 km/h at the interfaces.

On the one side of the interfaces the parameter specifies the requirement for the ultra-high-speed
vehicle allowed for the operation on the railway sections whose CCS infrastructure complies with the
applicable standard; on the other side of the interfaces it indirectly specifies the requirement for the
confidence value and maximum resolution of the train detection system within the vehicle speed range
allowed in the operational conditions.
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Belarus, Kazakhstan, Russia, Ukraine,
The parameter is not regulated.

Latvia, Lithuania, Poland, Slovakia, Estonia (1435 mm and 1520 mm)

Harmonised parameter:

For the maximum speed v higher than 350 km/h, the distance a; (Fig. 1) is at least:

[open point]

Justification:

Axle counter systems have to be able to distinguish the detection of an axle by 2 subsequent

counters with sufficient resolution; otherwise the result will be a count error.

These requirements are approved by the following documents:

Belarus Not regulated
Kazakhstan | Not regulated
Latvia TSI CCS Index 77
Lithuania TSI CCS Index 77
Poland TSI CCS Index 77
Russia Not regulated
Slovakia TSI CCS Index 77
Ukraine Not regulated
Estonia TSI CCS Index 77

Conclusion: This parameter value remains in the EU countries an open point. In the OSJD

countries, which are not the EU members, the parameter is not regulated.

Note: The Contact Group proposes for the ERA and OSJD experts to make proposals and

consider introducing a standard parameter.
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5.1.2.4 Minimum axle distance (3)

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € > RS
CCS t/s (TC) € > OPE

The parameter specifies the ratio between the minimum axle distance of an individual vehicle
or train and the allowed insensitivity area between adjacent TC at the interfaces.

On the one side of the interfaces the parameter specifies the requirement for all vehicle types
(including special and newly developed vehicles) allowed for the operation on the railway sections
whose CCS infrastructure complies with the applicable standard; on the other side of the interfaces it
specifies the requirement for the maximum length of the area where the TC shunt of the train detection
system is insensitive for all operational conditions, including repairs and upgrade of the infrastructure
elements of the subsystems of the railway transport system.

Belarus, Kazakhstan, Russia

At the RS interface the parameter is indirectly regulated by the process engineering standards
NTP STsB/MPS (TsSh-NTP/6-02 for Kazakhstan) as a requirement for the TC design. For the TC based
train detection devices, irrespective of the vehicle speed, the allowed gap on the isolating joints on the
opposite 1520 mm track rails does not exceed 1.9 m (area where the shunt is not sensitive). At the same
time, a vehicle with a large minimum distance between the outer axles will be reliably detected by the
TC based block control system.

At the OPE interface, the parameter shall be checked and monitored using simple measurement
of the TC isolating joints gap of the CCS subsystem with RS type tolerance for the infrastructure in
operation.

Ukraine
No data

Latvia, Lithuania, Poland, Slovakia, Estonia (1435 mm and 1520 mm):

The distance between the first and the last axle L is (b1 + b2) (Fig. 1) minimum 3,000 mm.
Justification:

The electrical joints between adjacent track circuits may have an area where the detection of an
axle of a vehicle is not ensured.
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These requirements are approved by the following documents:

Belarus NTP STsB/MPS (p. 3.32 informative)
Kazakhstan | TsSh-NTP/6-02

Latvia TSI CCS Index 77

Lithuania TSI CCS Index 77

Poland CCS TSI

Russia NTP STsB/MPS (p. 3.32)

Slovakia CCS TSI

Ukraine No data

Estonia TSI CCS Index 77

Conclusion: The minimum axle distance (3) parameter is regulated in Belarus, Kazakhstan and
Russia and is 1,900 mm. Harmonised parameter for the EU countries is at least 3,000 mm.

Note: The Contact Group proposes for the ERA and OSJD experts to consider introducing a
single standard parameter.

5.1.2.5 Distances between end of train and first axle on new high speed lines

The parameter specifies interoperability at the interfaces between the track-side components
(TC and AxC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC, AXC) € = RS (LOC, PAS, RST)
CCS t/s (TC, AXC) € - OPE

The parameter specifies the distance (allowed distance) between the end of an individual vehicle
and first axle on the interfaces on the new high-speed lines.

On the one side of the interfaces the parameter specifies the requirement for specific vehicle
types (including newly developed) allowed for the operation on the high-speed railway sections whose
CCS infrastructure complies with the applicable standard; on the other side of the interfaces it specifies
the requirement for the minimum distance of the limit post and the track block boundary controlled by
the train detection system is insensitive for all operational conditions, including repairs and upgrade of
the infrastructure elements of the high-speed railway system.

Belarus, Kazakhstan, Russia, Ukraine,
The parameter is not regulated.

Latvia, Lithuania, Poland, Slovakia, Estonia (for 1520 mm and 1435 mm):

The distance by (Fig. 1) does not exceed 5,000 mm.
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Justification:
A train detection system shall be able to detect:

- the first axle before the nose of the train reaches a danger point ahead,;
- the last axle until the tail of the train has passed the danger point.

These requirements are approved by the following documents:

Belarus Not regulated
Kazakhstan | Not regulated
Latvia TSI CCS Index 77
Lithuania TSI CCS Index 77
Poland CCS TSI

Russia Not regulated
Slovakia CCS TSI

Ukraine Not regulated
Estonia TSI CCS Index 77

Conclusion: For the 1520 mm gauge railways, the parameter ‘Distances between end of train
and first axle on new high speed lines’ is not regulated (except railway network of the EU countries
where this distance is specified by CCS TSI Index 77 and is 77 < 5,000 mm).

Note: The Contact Group urges the regulatory authorities of the OSJD countries, which are not
members of the EU, to consider introducing a standard parameter similar to the one in the CCS TSI
Index 77, i.e. 5,000 mm.

5.1.2.6 The distance between the end of train and first axle on other lines.

The parameter specifies interoperability at the interfaces between the track-side components
(TC and AxC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC, AXC) € = RS (WAG, LOC, PAS)
CCS t/s (TC, AxC) € - OPE

The parameter specifies the distance (allowed distance) between the end of an individual vehicle
and first axle on the interfaces on other lines.

On the one side of the interfaces the parameter specifies the requirement for specific vehicle
types (including special and newly developed RS) allowed for the operation on the railway sections
whose CCS infrastructure complies with the applicable standard; on the other side of the interfaces it
specifies the requirement for the minimum distance of the limit post and the track block boundary
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controlled by the train detection system is insensitive for all operational conditions, including repairs
and upgrade of the infrastructure elements of the subsystems of the railway transport system.

Belarus, Kazakhstan, Russia, Ukraine

At the RS interface, the parameter is indirectly regulated by the TOR of the Russian Railways
and process engineering standards NTP STsB/MPS as a requirement for the isolating TC joints at the
station receiving and departure tracks and the installation of special signs.

In accordance with the TOR of the Russian Railways, signal signs, such as fouling marks,
installed in the middle of intertrack spacing are used at the switch points and on other spots on the track.
At the station tracks rolling stock shall be positioned within the area marked by the fouling marks.

On the 1520 mm gauge railways, typical TC are used for the train detection in the CCS
equipment. Where the track is divided into electrically isolated sections, the isolating joints are usually
installed in the area between the intermediate, entry, exit, route and shunting lights. In accordance with
NTP STsB/MPS, isolating joints are installed on the station receiving and departure tracks at least 3.5 m
away from a fouling mark. Axle counter sensors are also installed in accordance with this requirement.

In accordance with the TOR of the Russian Railways, at the interface with OPE, the arriving
train must be stopped between the exit signal and fouling mark of the receiving track and where there is
no exit signal, between the fouling marks. When driving the train, where a stop is required, the driver
and driver’s assistant must stop the train without passing the exit light (where it’s absent, the fouling
mark) of the receiving track.

Thus, to ensure train traffic safety, the minimum distance from the end of the vehicle to first
wheelset axle should not exceed 3.5 m.

Latvia, Lithuania, Poland, Slovakia, Estonia:

1520 mm: The distance by (Fig. 1) does not exceed 5,000 mm.
1435 mm: The distance by (Fig. 1) does not exceed 4,200 mm.
Justification:

The train detection system shall be able to detect:

o the first axle before the nose of the train reaches a danger point ahead
o the last axle until the tail of the train has passed the danger point

These requirements are approved by the following documents:

TOR of the Belarusian Railways

Belarus NTP STsB/MPS (informative)

Kazakhstan | TOR of the Kazakhstan Railways
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Latvia TSI CCS Index 77

Lithuania TSI CCS Index 77

Poland CCS TSI

TOR of the Russian Railways p. 3.33, p. 15.21, p. 16.11, p. 16.38

Russia NTP STsB/MPS p. 3.1, 3.32

Slovakia CCS TSI

Ukraine TOR of the Ukrainian Railways

Estonia TSI CCS Index 77

Conclusion: For the 1520 mm gauge railways, the parameter ‘The distance between the end of
train and first axle on other line’ specifies the distance (allowed distance) and does not exceed 3500 mm.

5.1.3 Wheel geometry

On the 1520 mm gauge railways, wheels are used in:

e WS for locomotives and multiple-unit RS (traction RS) for the 1520 mm gauge track
with the speed not exceeding 200 km/h in accordance with GOST 11018;

o WS for freight wagons and passenger vehicles, trailer vehicles of electric and diesel
locomotives of main 1520 mm gauge railways with design speed depending on type of
vehicles up to 160 km/h in accordance with GOST 4835 with solid-rolled wheels to
GOST 10791;

e driven and non-driven WS for special purpose RS made in Russia: petrol locomotives,
motor trolleys, special motor vehicles, railway construction vehicles for the
construction, repair and maintenance of the railway tracks in accordance with design
speed up to 120 km/h in accordance with GOST 31847-2012 (Russia).

Wheel geometry and wheel rim profile parameters must comply with GOST 10791 and/or
GOST 11018.

5.1.3.1 Minimum wheel rim width

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCSt/s (AXC) € > RS
CCS t/s (AxC) € > OPE

The parameter specifies the interrelation between the minimum width of the rim and the ability
of the axle counter to detect the wheel on the interfaces reliably.

On the one side of the interfaces the parameter specifies the requirement for all types of vehicles
allowed for the operation on the railway sections whose CCS infrastructure complies with the applicable
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standard; on the other side of the interfaces it indirectly specifies the minimum sensitivity of the
trackside axle counter sensors for all allowed speeds, possible sensor positions on the Sensor-Rail-
Wheel system and operational conditions.

Belarus, Kazakhstan, Russia, Ukraine

The following rim (flange) width requirements are established for the interface with RS:

o for locomotive - 140 mm (p. 4.4.1 GOST 11018) with rim width tolerances +3 mm
and -2 mm (p. 4.4.2 of GOST 11018); in accordance with p. 4.3.2.2 of GOST 11018 the wheel
rim width difference cannot exceed 3 mm.
o for multiple-unit rolling stock- 130 mm (p.4.4.1 GOST 11018) with rim width
tolerances +3 mm and -1 mm (p. 4.4.2 of GOST 11018); in accordance with p.4.3.2.2 of
GOST 11018 the wheel rim width difference cannot exceed 3 mm.
o for freight wagons and passenger vehicles, trailer vehicles of electric and diesel
locomotives — 130 mm with tolerance of +3 mm (Fig. A1-A4 of Appendix A to GOST 10791
or parameter L2 of Appendix 3 to TsV-944);
o for special rolling stock (p. 4.7.1 of GOST 31847-2012):
1. where 130 mm vehicle wheels with tolerance +3 mm are used (according to p. 4.4.1
of GOST 31847-2012, the wheel must comply with the requirements of
GOST 10791);

2. where 140 mm locomotive wheels with tolerance +3 mm and -2 mm are used
(p. 4.7.2 of GOST 31847-2012);

3. in accordance with p. 4.4.3 of GOST 31847-2012 the wheel rim width difference
cannot exceed 2 mm.

GOST 9036 allows to make customised solid-rolled wheels with rim width 135+1 mm (note 1,
drawing 1).

In the interface with OPE, the TOR of the Russian Railways and TsT-329 specify damage and
wear threshold for different types of rolling stock wheelsets in the operational conditions. TsV-944
prohibits putting the vehicles into service and allowing them to be used in trains, if they have any of the
following wheelset wear or damage:

p. 4.1 k) — surface chipping on the outer rim surface, including local chipping of the flange more
than 10 mm deep (radial), if the width of the remaining rim at the site of the chipping is less than
120 mm;

p. 4.1 n) — the width of the rim is less than 126 mm.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm):
Harmonised parameter:

The dimension Br (Fig. 2) is (this value is in line with what specified for geometrical

characteristics of wheels in the ‘Locomotives and Passenger rolling stock’ and in the ‘Freight wagons’
TSIs)
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Track gauge [mm] Wheel diameter D [mm] Width of the rim Br [mm]

1520

400 <D <1220 126 to 146

Poland, Slovakia (1435 mm):

Track gauge [mm] Wheel diameter D [mm] Width of the rim Br [mm]

1435

D >330 133 to 140

Justification:

The detection field of the axle counter is influenced by the wheel which passes. The rim width
has to be big enough to influence the field sufficiently in order to ensure appropriate detection.

These requirements are approved by the following documents:

Belarus

GOST 10791

GOST 11018

TsV-3429

GOST R 51775 (informative)

Kazakhstan

GOST 10791

GOST 11018

GOST R 51775 (informative)
TsT -329/271-05

Latvia

TSI CCS Index 77

Lithuania

TSI CCS Index 77

Poland

CCS TSI

Russia

GOST 10791
GOST 11018 (with amendment No 1 of 22 July 2015)

GOST 31847-2012TsV-944 (list n), p. 4.1)

TsV-3429 (lists), p 4.1)

TsT-329

KMBSh 6671.20.001 RE Guidelines for the operation, maintenance and repair of
wheelsets of 1520 mm gauge RS

Slovakia

CCS TSI

Ukraine

DSTU

GOST 11018

GOST 10791

VND 32.0.07.001-2001 Guidelines for the formation, repair and maintenance of
wheelsets of traction RS for 1520 mm gauge track railways

Estonia

TSI CCS Index 77
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Conclusion: For the 1520 mm gauge railways, the parameter 'Minimum wheel rim width' is
specified by Index 77 and equals 126 mm,; for Poland and Slovakia (1435 mm) — 133 mm.

5.1.3.2  Minimum wheel diameter

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (AXC) € 2 RS
CCS t/s (AXC) € = OPE

The parameter specifies the interrelation between the minimum wheel diameter and the ability
of the axle counter to detect the wheel on the interfaces reliably.

On the one side of the interfaces the parameter specifies the requirement for all types of vehicles
allowed for the operation on the railway sections whose CCS infrastructure complies with the applicable
standard; on the other side of the interfaces it indirectly specifies the minimum sensitivity of the
trackside axle counter sensors for all allowed speeds, possible sensor positions on the Sensor-Rail-
Wheel system and operational conditions.

Latvia, Lithuania, Poland, Slovakia, Estonia

Harmonised parameter:

For the minimum speed v, the dimension D (Fig. 2) is at least

Speed v [km/h] Diameter D (mm)
v<100 330
100 <v <250 150 + 1.8 x Vv
250 <v <350 50+22xv
350<v [open point]

Justification:

The length of the influence of the detection field of the axle counter is related to the wheel
diameter.
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Belarus, Kazakhstan, Russia, Ukraine,

The following wheel diameter requirements are established for the interface with RS:

for the precision class 2 wheels for the wheelsets of locomotive hauled freight wagon
and passenger vehicle bogies, passenger, trailer vehicles of electric and diesel
locomotives — 957 mm with the tolerance range of 14 mm; precision class 2 wheels with
other designs and dimensions for the wheelsets of the passenger, freight and shunting
locomotive bogies, motor vehicles of electric and diesel trains, special railway rolling
stock in accordance with its design documentation approved by the owner of the
infrastructure are allowed (p. 5.1 of GOST 10791)

for the wheels for newly made wheelsets of locomotive and multiple-unit rolling stock
for the 1520 mm gauge railways used at travelling speed not exceeding 200 km/h — in
accordance with GOST 9036 and GOST 10791 (p. 4.3 of GOST 11018);

for the wheels for newly made wheelsets with axle units of freight wagons and
passenger vehicles, trailer vehicles of electric and diesel trains for the main 1520 mm
gauge railways (GOST 4835);

for the wheels of driven and non-driven wheelsets for special purpose rolling stock:
petrol locomotives, motor trolleys, special motor vehicles, railway construction vehicles
for the construction, repair and maintenance of the railway tracks — 600, 650,710,860,
950, 957 and 1050 mm (p. 4.7.1 of GOST 31847-2012);

for the wheels of the wheelsets of main 1520 mm (1524 mm) gauge railway vehicles
(except wheelsets of special vehicles and motor and trailer vehicles of electric and diesel
trains) — 950 mm with tolerance of +14 mm (957 mm with tolerance of + 7 mm) and
1050 mm with tolerance of +14 mm (Appendix 3 to TsV-944);

for the wheels of the wheelsets of all types of locomotives and multiple-unit rolling
stock for the 1520 mm gauge railways in operation — 950, 1050, 1220 and 1250 mm
(TsT-329, Table 2).

Standards of allowable wear of the wheel during their operation and repair are set for the
interface with OPE.

On the other side of the interfaces, the OSJD recommendations R-811 (p. 3.1.4) establish that
the track axle counter sensor must reliably work with the minimum wheel diameter of 335 mm at the
maximum speed of 160 km/h and the minimum wheel diameter of 470 mm at the maximum speed of up

to 350 km/h.

These requirements are approved by the following documents:

Belarus

GOST 10791
GOST 11018
0SJD R-811 (p. 3.1.4)

Kazakhstan

OSJD R-811 (p. 3.1.4)
GOST 10791

GOST 11018

GOST R 51775 (informative)
TsT -329/271-05

Analysis of the determinative parameters for maintaining the technical and operational compatibility of the
1520 mm and 1435 mm gauge rail systems at the Commonwealth of Independent States (CIS)/European Union

(EU) border.

Subsystem: CCS and communications. 50/125



http://www.standards.ru/document/5311212.aspx

Latvia TSI CCS Index 77

Lithuania TSI CCS Index 77

OSJD R-811 (p. 3.1.4)

Poland CCS TSI

GOST 10791

GOST 11018 with amendment No 1 of 22 July 2015
GOST 4835-2013

Russia GOST 31847-2012

TsB (Appendix 3)

TsT-329 (Table 2)

OSJD R-811 (p. 3.1.4)

0SJD R-811 (p. 3.1.4)

Slovakia CCS TS

GOST 10791
Ukraine GOST 11018
0SJD R-811 (p. 3.1.4)

Estonia TSI CCS Index 77

Conclusion: For the OSJD 1520 mm gauge railways outside the EU, the parameter ‘Minimum
wheel diameter’ is regulated by OSJD memo R-811 and equals 335 mm at maximum speed up to
160 km/h and 470 mm at speeds from 160 km/h to 350 km/h. For the EU countries using 1520 mm
gauge track, the value of this parameter is set by Index 77 and equals 330 mm.

Note: Members of the Contact Group urge the ERA experts to consider the possibility to set the
guantitative standard for the possible (same as in France) instead of the functional dependence proposed
in CCS TSI and to study the possibility of setting a single parameter standard.

5.1.3.3 Minimum flange thickness

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of 'Rolling Stock' subsystem and
'‘Operation' subsystem.

CCSt/s (AXC) € > RS
CCS t/s (AxC) € 2> OPE

The parameter specifies the interrelation between the minimum flange thickness and the ability
of the axle counter to detect the wheel on the interfaces reliably.

On the one side of the interfaces the parameter specifies the requirement for all types of vehicles
allowed for the operation on the railway sections whose CCS infrastructure complies with the applicable
standard; on the other side of the interfaces it indirectly specifies the minimum sensitivity of the
trackside axle counter sensors for all allowed speeds, possible sensor positions on the Sensor-Rail-
Wheel system and operational conditions.
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Belarus, Kazakhstan, Russia, Ukraine

The following flange thickness requirements are established for the interface with RS:

o for the wheels for newly made wheelsets of locomotive and multiple-unit rolling stock
for the 1520 mm gauge railways used at travelling speed not exceeding 200 km/h —
33 mm with tolerance of -0.5 mm (GOST 11018, Fig. 3 and 4);

o for the wheels for newly made wheelsets of freight wagon and passenger vehicle
bogies — 33 mm (GOST 9036, drawing 3);

o for the wheels for newly made wheelsets for special purpose rolling stock made in
Russia — in GOST 9036 and GOST 11018 (p. 4.7.2 of GOST 31847-2012).

The following requirements are established for the interface with OPE. TOR of the Russian
Railways, TsV-944 and TsT-329 establish damage and wear thresholds for the wheelsets during
operation. Freight wagons, passenger vehicles and locomotives with flange thickness less than 25 mm
cannot be put into operation and allowed to be used in the trains on public rail tracks.

On the other side of the interfaces, the flange thickness from 23 mm to 33 mm is allowed in
accordance with the guidelines for the operation of axle counters.

The drawings below show the geometry of the maximum allowable wear of the flange, rail head
and axle counter sensor position in the Sensor-Rail-Wheel system.
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Yemarobka dam+uka IPH0301318.003
c wadnowom IPH0296371001 WY-01

Komyura lno medd

Lucmema fam4ux - Pensc - Koneco

Yemarobka damyuxa HOPA.01000 (K6)
¢ kamywkamy HOPL.01100 (010 u
kpennexuer HOPA.02000 (K6)

Yemariobra damsuxa HOPL.01000-02 (K6)
¢ kamywxamy HOPL.01200 (T0) u
xpennenven HOPA.02.000 (Kb)

Yemarabka damsuxa HOPL.03.000 (011C)
¢ kamywsaru HOPL.01100 (00 u
kpennenuen HOPL.04.000 (07C)

Mpuresanue

1 *Pasmeps Gng cnpabok

2. Koneco nodbuxwozo cocmaba

3 Kamywku Gawsl b pameps o0MOMOK, no MeGL.

4. BepmukaneHsld pasmep om 20706xu pensca Go kamy bxnoyaem - yci

il pasmep C GonycKom,

MOALUKY KOPNYCA HAG KAMYWKOU U MOMUUKY WUEYKY KAPKACA KAMYUKL, DU €8 HAMUYUL.
4. Bo bcex bapuanmax omcymcmbyem pezyaupobka Gamyuka no GokoBoMy UHOCY pensca

5 fonycku Ha uzzomob, Wuwex, kopnycob u

] He ysumeibanuce.

6. B dam4ukax npoexma “Hopduk ™ npu ycmaxobxe npucymcmbyem 20pu30HMmansHoe NEJEMELeHUE Kamywex
CBF30HHOE € NepemelweHueM KpenneHus Gamyuxa u bs30aw+oe Gonyckom Ha MoAUUKY Nepa pensca
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Bapuarm 1 - npedensHas wypuHa Koneu 1548 MM U MaKkCcuMaibHsl
bepmukanbHsll UIHOC 20/106KU peibea U ZPECHS Koeca

Yemaroba damquxa IPHO.301318.003 Yemarobra damyuka HOPA.01000 (K6) Yemarobra damyuxa HOPA.01000-02 (K6) Yemarobra damsuka HOPA.03000 (O7C)
€ wadnowom 3PN0296371001 WY-01 ¢ kamywkaru HOPL01100 (0/70) u ¢ kamywkaru HOPAO1200 (T0) v ¢ kamywxamu HOPA.O1100 (0] u

kpennenuer HOPLO2000 (K6/ kpennenuer HOPLO2000 (K6) Kpennenuer HOPA04.000 (01C)

%37° laccmoswe rexd) Acxary komer) 237

[lpureqarue.

*Pazmepst dns crpabok
2 [Jpurer usHoc koneca nodbuxwozo cocmaba no paduycy kamanus 6 mr no Gokobory usHocYy ZpedHs 8 mm,
Bepmukansreii usnoc pensca P50 - 8 mm dokobou uswoc pensca 125 mr kaxdozo.
3 Kamywku Gavel b pasreps: ooMomox, no Mecu.
4. Bepmuxansreid pasrmep om 2on0bku pensca o kamywky bxawsaem - ycmanoboyHen pastep ¢ GonycKkor
MOMUUHY CMeHKU KOpNYca Gamyuka Had Aa/ngu/xou Y MOMUUHY WEKY KGPKACA KATYUKU. P €8 HATUHI
4. Bo bcex bapuanmax omcymcmbyem pezy no doxobory usHocy pensca
5 Lonycku Ha uszomobrenue kamywex. kopnycob u kpenserud He Yumsibanuce.
6. B damyuxax npoexkma Hopdux " npu YcmaHobke npucymemByem u Y9mera Zopu30HMmansHOE NEJEMEU EHUE KaMYWEK
K penscy, COSI0HHOE C NEPEMEUEHUEH KPENEHUS TOMmUKa U bsiabanHoe Gonyckom Ha MOMUUHY NEPA PeflsCa

Bapuarm 2 - cpedhuu UsHoC 2o106Ku pesibca U 00o6a Koaeca 1o paguycl)
Kamanus U npeceibHsIl 0okobou UHOC 20/106KU pPEbCa U Zpe0Hs Kofeca

Yemawobra damyuxa FPHOI01318003 Yemanobra damauxa HOPA.O1000 (K6) Yemarobra damyuxa HOPAO1000-02 (K6) Yemarobxa damyuxa HOPA.03000 (0/1C)
€ wadnoxor IPNO296371001 W9-01 ¢ kamywkaru HOPA.O17100 (0170 v ¢ kamywxamu HOPA 01200 (T0) v c kamywxaru HOPA 01100 (00 v
kpennewuer HOPA 02000 (K6) kpennenuern HOPAO2.000 (K6) Kpennexuen HOPA 04.000 (OITC)

el i

[

A

lpuresarue.

1 *Pasmeps dna crpabox.

2 [lpurert usHoc koneca nodbuxwozo cocmaba no pacuycy kamanus 6 m no Dokobomy uHoCY ZpedHs 8 mm
bepmukansHsid usHoc pensca P75 - 6 mi dokobou - 20 mr.

3 Kamywku Gaxesl 6 pasreps 00MOMoK no Mecu.

4. Bepmukanswsii pasmep om 20/00Kku pensca Go Kamywky Bk w4aem - YycmanoboyHsl painep ¢ GonycKkor,
MOMUUHY CMEHKY KOPNYCa Bamyuka HOG Kamywxou U MOMLUUHY WEYKY KGDKACa KamywKy, Npu ee Hanuwu.

5 Bo Bcex kpennerusx omcymcmbyem pezynupobxka damyuka no Sokobory UKocy pensca.

6. [onycka Ha u3zomobneque Kamywex, kaonycob u Kpennewud He Yumsibanucs.

7. B damyuxax npoexma Hopduk " npu ycmanobke npucymcmbyem u YmeHo Z0pU30HMaIbHoe

om pensca  COAaHHOe € NEpeneweHuer kpenterus damyuxa u besbanwoe donyckar Ha mmu/w«y ne;m ﬂeﬂbfﬂ

Fig. 3. Geometry of the maximum allowable wear of the flange, rail head and axle counter sensor position in the Sensor-Rail-Wheel system
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Latvia, Lithuania, Poland, Slovakia, Estonia:

Harmonised parameter:

The dimension Sq (Fig. 2) is (this value is in line with what specified for geometrical characteristics of
wheels in the ‘Locomotives and Passenger rolling stock’ and in the ‘Freight wagons’ TSIs)

Flange thickness as a function of the wheel diameter D

Track gauge [mm] Wheel diameter Flange thickness Sq
D [mm] [mm]
1520 400 <D <1220 2110 33
1435 330<D <760 2751033
760 <D <840 25.0to 33
D > 840 22.01t0 33

Justification:

The detection field of the axle counter is influenced by the wheel which passes. The flange thickness
has to be big enough to influence the field sufficiently to ensure appropriate detection.

These requirements are approved by the following documents:

TOR of the Belarusian Railway

Belarus RD RB BCh 17.001
TsV-3429
TOR of the Kazakhstan Railways
Kazakhst GOST 11018
azakhstan | 5551 9036
TsT -329/271-05
Latvia TSI CCS Index 77
Lithuania TSI CCS Index 77
Poland CCS TSI

TOR of the Russian Railways (list b), p. 10.3)

GOST 11018 (with amendment No 1 of 22 July 2015)
GOST 9036

TsV-944 (Table 1, list g) p. 4.1)

TsV-3429 (Table 1, list g) p. 4.1)

TsT-329 (p. 3.5.1)

Russia

Slovakia CCS TSI
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GOST 11018
. GOST 9036
Ukraine Guidelines for the formation, repair and maintenance of wheelsets of traction RS for
1520 mm gauge track railways
Estonia TSI CCS Index 77

Conclusion: For the 1520 mm gauge railways of the EU countries, the value of the parameter
‘Minimum flange thickness’ is set by the CCS TSI Index 77 and equals 21 mm; for Belarus, Kazakhstan,
Russia and Ukraine the regulated value of the parameter is 25 mm.

5.1.3.4 Flange height

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (AXC) € > RS
CCS t/s (AxC) € > OPE

The parameter specifies the interrelation between the flange height and the ability of the axle
counter sensor to detect the wheel on the interfaces reliably.

On the one side of the interfaces the parameter specifies the requirement for all types of vehicles
allowed for the operation on the railway sections whose CCS infrastructure complies with the applicable
standard; on the other side of the interfaces it indirectly specifies the minimum sensitivity of the
trackside axle counter sensors for all allowed speeds and sensor positions on the Sensor-Rail-Wheel
system and operational conditions.

Belarus, Kazakhstan, Russia, Ukraine

The following nominal flange height requirements are established for the interface with RS:

o for locomotives — up to 30 mm (GOST 11018, Fig. 3);

e for multiple-unit rolling stock — up to 28 mm (GOST 11018, Fig. 3);

o for locomotive hauled freight wagons and passenger vehicles, trailer vehicles of electric
and diesel trains and track machines and special railway rolling stock — up to 28 mm
(GOST 10791, Appendix B, Fig. B.1 and B.3) or 28 mm with tolerance of -1 mm.

For the interface with OPE, Guidelines TsV-944 regulate wear of vehicle wheelsets. Operation
of the freight wagons and movement in the trains is allowed in case of:

e uniform wear up to 9 mm;
e irregular wear up to 2 mm;
o wheel flat up to 1 mm and up to 2 mm (on the way to a repair station).

Taking into account possible worst combination of wear and damage, the maximum flange
height can be calculated as:
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28+9+2+2=41mm.

The minimum flange height can be calculated as:
28-1=27 mm.
Instructions TsT-329 of the Russian Railways establish damage and wear thresholds for the

wheelsets of traction rolling stock and prohibits locomotives with flange height over 37 mm and under
27 mm from movement in the trains.

Geometry of maximum allowable wear of the wheel flanges and rail head, and the position of
the sensor in the Sensor-Rail-Wheel system during operation is shown in the drawings in p. 5.1.3.3.
When installing axle counters, allowable rail head wear threshold in the operating condition should be
taken into account.

Latvia, Lithuania, Poland, Slovakia, Estonia
Harmonised parameter:

The dimension Sy (Fig. 2) is (this value is in line with what specified for geometrical

characteristics of wheels in the ‘Locomotives and Passenger rolling stock’ and in the ‘Freight wagons’
TSIs):

Flange height as a function of the wheel diameter D

Track gauge [mm] Wheel diameter D Flange height Sq [mm]
[mm]
1520 400<D <1220 2810 32
1435 330<D <630 31.5t0 36
630 <D <760 29.51t0 36
D >760 27.5t0 36

Justification:

The detection field of the axle counter is influenced by the wheel which passes. The flange height has
to be big enough to influence the field sufficiently to ensure appropriate detection.

These requirements are approved by the following documents:

GOST 11018
Belarus GOST 10791
TsV-3429 (p. 4.1, list v); Table 1, list a); parameter h in the table in Appendix 3)

GOST 11018
Kazakhstan | GOST 10791
TsT -329/271-05

Latvia TSI CCS Index 77

Lithuania TSI CCS Index 77
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Poland CCS TSI

GOST 11018 (with amendment No 1 of 22 July 2015)GOST 10791

Russia TsV-944 (p. 4.1, list e); table 1, list g)
TsV-3429 (p. 4.1, list v); Table 1, list a); parameter h in the table in Appendix 3)
TsT-329 (p. 3.5.1)

Slovakia CCS TSI

TOR of the Ukrainian Railways
Ukraine GOST 11018
GOST 10791

Estonia TSI CCS Index 77

Conclusion: for the 1520 mm gauge railway in OSJD countries, which are not members of the
EU, the parameter ‘Flange height’ is set within the 27 to 41 mm range. In the EU countries using
1520 mm gauge track, this parameter is set by the CCS TSI Index 77 to 28-32 mm range.

5.1.3.5 Metal and inductive components-free space between wheels

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (AXC) € > RS
CCS t/s (AxC) € > OPE

The parameter specifies the interrelation between the rolling stock space where only wheels and
their parts can be located (gearboxes, braking mechanisms, sand delivery pipes or non-ferromagnetic
components) and the ability of the axle counter sensor to detect a wheel on the interfaces reliably. The
parameter determines the effect of the RS metal components installed between the wheels of adjacent
axles on the track axle count systems.

On the one side of the interfaces the parameter specifies the requirement for all types of vehicles
allowed for the operation on the railway sections whose CCS infrastructure complies with the applicable
standard; on the other side of the interfaces it indirectly specifies the requirement for the ability of the
trackside sensors of the axle count systems to reliably distinguish between the wheel and other rolling
stock parts which may be installed in the space between the wheels of adjacent axles in all operating
conditions.

Latvia, Lithuania, Poland, Slovakia, Estonia

Harmonised parameter:

For freight wagons: only wheels and their parts (gearboxes, brake parts, sanding tube) or non-
metallic and non-inductive components are permitted to be mounted in the sensitive area of Fig. 4.

For other vehicles: the possibility and conditions to install equipment in the sensitive zone of
Fig. 4 are: [open point]
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Fig. 4. Sensitive area

Justification:

The principle of axle counters is based on the distortion of an electromagnetic field. The distortion
should occur only with the passage of the wheel and not with the passage of surrounding parts of rolling
stock, like other ferromagnetic components or inductive coils.

Note:

The requirements of Fig. 4 can be respected by freight wagons; in case of locomotives it may be
necessary to install equipment (e.g., brakes) in the area forbidden by Fig. 4.

Belarus, Kazakhstan, Russia, Ukraine,
The parameter is not regulated.

These requirements are approved by the following documents:

Belarus Not regulated

Kazakhstan | Not regulated

Latvia TSI CCS Index 77
Lithuania TSI CCS Index 77
Poland CCS TSI

Russia Not regulated

Slovakia CCS TSI
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Ukraine Not regulated

Estonia TSI CCS Index 77

Conclusion: The parameter ‘Metal and inductive components-free space between wheels’ is
not regulated, except partial regulation on the EU railways. To be studied.

Note: According to the CCS TSI Index 77, the restrictions for the freight wagons are set, but
they are not yet clear for locomotives and passenger vehicles; further study of the state of the matter in
the EU and the CIS is proposed. The ERA and OSJD are invited to consider the matter in order to
propose a standard parameter.

5.1.3.6  Wheel material

The parameter specifies interoperability at the interface between the track-side components (TC
and AxC) of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCSt/s€ 2> RS

The parameter specifies the interrelation between physical properties of the wheel material and
the ability of the axle counter sensor to detect the wheel on the interface reliably and the ability of the
TC based train detection system sensor to detect shunt on the interface reliably.

On the one side of the interface the parameter specifies the requirement for all types of vehicles
allowed for the operation on the railway sections whose CCS infrastructure complies with the applicable
standard; on the other side of the interface it indirectly specifies the requirement for the electrical and
magnetic properties of the wheel material for reliable train detection by different types of track CCS
devices regardless of the speed and operating conditions.

Latvia, Lithuania, Poland, Slovakia, Estonia

Harmonised parameter:
The wheels have ferromagnetic characteristics and are electrically conducting.
Justification:

This characteristic is necessary to generate the distortion of the electromagnetic field of axle
counters, to ensure appropriate detection.

Belarus, Kazakhstan, Latvia, Lithuania, Russia, Ukraine, Estonia

On the 1520 mm gauge railway wheels made of steel are used. The material of the rim of a solid-
rolled wheel or tyre has properties of a soft ferromagnetic material.

Poland, Slovakia 1435

CCS TSI

The wheels have electromagnetic properties (1 > 300) and electric conductivity
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Justification.
This characteristic is necessary to generate the distortion of the electromagnetic field of axle counters,
to ensure appropriate detection.

These requirements are approved by the following documents:

GOST 10791
Belarus GOST 9036
GOST 398

GOST 10791
Kazakhstan | GOST 9036
GOST 398

TSI CCS Index 77
Latvia GOST 9036 (informative)
GOST 398 (informative)

TSI CCS Index 77
Lithuania GOST 9036 (informative)
GOST 398 (informative)

Poland CCS TSI

GOST 10791
RUSSia GOST 9036

GOST 398

GOST 11018
Slovakia CCS TSI

GOST 10791
Ukraine GOST 9036

GOST 398

TSI CCS Index 77
Estonia GOST 9036 (informative)

GOST 11018 (informative)

Conclusion: On the 1520 gauge track railway, there is a common requirement that the RS
wheels must be conductive and have ferromagnetic properties.

5.1.4 Use of sanding equipment

The issue of sand delivery is considered from the point of view of ensuring wheel/track adhesion
in the RS traction and braking modes, and not from the point of view of effect on the functioning of the
track circuits of the block vacancy/occupancy detection systems.

5.1.4.1 Maximum amount of sand

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € > RS (LOC, RST)
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CCS t/s (TC) € - OPE (LOC, RST)

The parameter specifies the quality of electrical contact (connection) between the wheel and the
rail when using maximum amount of sand and the ability of the TC to detect rolling stock on the
interfaces reliably.

On the one side of the interfaces the parameter establishes the requirement for the specific RS
types allowed for operation and their operation rules; on the other side of the interfaces it indirectly
establishes the requirement for the ability of the trackside sensors of the TC based system to detect the
shunt reliably for all modes of application of the sand delivery devices in the operating conditions.

Belarus, Kazakhstan, Latvia, Lithuania, Russia, Ukraine, Estonia
The following sand output standards are established for the interface with RS.

The parameter is determined by terms of reference and repair manual for a particular locomotive
series. It is determined by the value of the delivery speed from 1.2 to 1.5 kg/min for the front wheelsets
and the value of the delivery speed from 0.7 to 1.2 kg/min for all other wheelsets for passenger and
freight locomotives respectively.

Normally each end traction axle of a bogie is equipped with its own sand delivery device.

On the interface with OPE, the instructions and the TOR of the Russian Railways do not allow
putting into operation any locomotives, multiple-unit or special self-propelled rolling stock that have
any faults in the sand delivery system and establish the following regulations related to the use of the
sand delivery devices:

e in case of a single locomotive, sand delivery under the wheelset is not allowed if the
speed is under 10 km/h;

o after emergency braking of a single locomotive, it should travel to the tracks free from
sand.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm)
Harmonised parameter: open point.
Poland

For the railway network controlled by PKP PLK, there are no official internal requirements
regulating sand parameters in the sandboxes of the vehicles.
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Poland, Slovakia (1435 mm)
If there is an automated sanding system, the driver can disable it.

The allowed amount of sand for the sanding devices in 30 s is:
For the speed V < 140 km/h; 400 g + 100 g
For the speed V > 140 km/h; 650 g + 150 g

The number of working sanding devices shall not exceed:

For multiple-unit trains with distributed sanding devices: the first and the last vehicles, as well as
middle vehicles with at least 7 intermediate axles which are not sanded between two sanding
devices. It is allowed to couple such multiple-unit trains and use all sanding devices on the ends
of the couplings.

For locomotive hauled trains

For emergency and working braking: all available sanding devices

In other cases: maximum 4 devices for sanding the rail.

This parameter shall be taken into account jointly with 5.1.4.2 (Characteristics of sand).
Justification:

Sand is applied to the tracks for better braking and traction performance.

Sand can create an isolating layer between the wheels and rails increasing the contact resistance,

with risk of not detecting trains on tracks equipped with track circuits.

These requirements are approved by the following documents:

Belarus TOR for traction RS, instruction manual
Kazakhstan | TsTP 2000
L atvia TSI CCS Index 77
No DR-19
Lithuania TSI CCS Index 77
Poland CCS TSI
. TOR of the Russian Railways (p 12.4
Russia TsTD-5 ys (p )
Slovakia CCS TSI
Ukraine TsT-0052
TsT-TsV-TsL-0015
Estonia TSI CCS Index 77

Conclusion: On the 1520 mm gauge railways, the parameter ‘Maximum sand output’ is
regulated (except Kazakhstan). In reality, Latvia and Lithuania apply operation standards appropriate
for specific rolling stock.
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Note: The Contact Group proposes for the ERA and OSJD experts to consider introducing a
single parameter standard on the interfaces.

5.1.4.2 Sand characteristics

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € = RS (LOC, RST)
CCS t/s (TC) € = OPE (LOC, RST)

The parameter specifies the quality of connection between the wheel and the rail when using the
sand with the set characteristics and the ability of the TC to detect rolling stock on the interfaces reliably.

On the one side of the interfaces the parameter establishes the requirement for the specific RS
types allowed for operation and their operation rules; on the other side of the interfaces it indirectly
establishes the requirement for the ability of the trackside sensors of the TC based system to detect the
shunt reliably for all modes of application of the devices to apply sand with the set characteristics in the
operating conditions.

Belarus, Kazakhstan, Latvia, Lithuania, Russia, Ukraine
The following sand characteristics are established for the interface with RS.

In the operating conditions, regular or high quality sand is used for the locomotive sandboxes
in accordance with TsTD-5 (or similar requirements in Latvia and Lithuania). The regular or high quality
sand shall satisfy the requirements in respect of granularity, mineralogical and chemical composition
and moisture content.

Granularity, same as quartz content, is the main indicator of the quality of the sand and is
characterised by the distribution of grains by size expressed in percentage of the total mass of the sand.
The size of the granules in the regular and high quality sand shall comply with Table 1.

Table 1
Regular size (inside) of the screen mesh side, mm Flour particles, max
Quality of sand |, | 1.0 05 | 0.2 0, | Residuein ) Clay
a basin* | component
Should
Regular notbe | Max10 | Max 30 | Min30 | Max 25 7.0 3.0
present
Should
High not be Max 10 | Max 30 | Min 35 | Max 25 4.0 1.0
present

Mineralogical composition of the regular and high quality sand for locomotives shall satisfy the
requirements of Table 2.
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Table 2
Grain content in the washed sand, %
Quality of sand Quartz, min Feldspar and other minerals and rock, not
exceeding
Regular 75 25
High 90 10

Chemical composition of the regular and high quality sand for locomotives shall satisfy the
requirements of Table 3.

Table 3
Quality of Loss by Silicon dioxide Aluminium oxide comotgi(aernig'ngaO'
y calcination, (silica) SiO2, min, | (alumina) Al203, .p ' '
sand MgO; (K20+Na20),
max, % % max, %
' ' etc., max, %
Regular 1 85 5 9
High 1 92 3 4

Sand characteristics testing techniques in accordance with p. 3 of the specification TsTD.

The instructions regulate the rules of furnishing traction RS with sand with the set characteristics
at the interface with OPE.

Poland (1435 and 1520 mm)

For the operations using traction media, use quartz sand containing at least 90% and the
content of other mineral at least 10% and the grain size (grain diameter) from 0.5 to 1 mm.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm)

Harmonised parameter:
The characteristics of sand applied to the tracks are: [open point]
This parameter shall be taken into account jointly with 5.1.4.1 (Maximum amount of sand).

This parameter is to enable the margins related to contact resistance between wheels and rails
to be taken into account for the use of track circuits.

Justification:

The composition of the sand which is used is relevant for the risk of not detecting trains on
tracks equipped with track circuits.

These requirements are approved by the following documents:

Belarus TsTD-5

Kazakhstan | TsTP 2000

Latvia TSI CCS Index 77
No DR-72
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Lithuania TSI CCS Index 77
Local guidelines (based on TsTD-5 parameters)

Poland CCS TSI

Russia TsTD-5 (p. 3)

Slovakia CCS TSI

Ukraine TsT-0034

Estonia TSI CCS Index 77

Conclusion: For the 1520 mm gauge railways the parameter is regulated in each country by
regulatory documents with similar requirements.

Note: The Contact Group proposes for the ERA experts to take the standard accepted in the
OSJD countries as basis for creating the standard parameter in the CCS TSI.

5.15 On-board flange lubrication

On the 1520 mm gauge railways the RS flange lubrication is used to lower the coefficient of
friction between the side of the wheel and the rail and is regulated to ensure wheel/rail adhesion and
allowable chemical and physical impact on humans and the environment.

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € > RS (LOC, RST)
CCS t/s (TC) € - OPE (LOC, RST)

The parameter specifies the quality of connection between the wheel and the rail when using
on-board flange lubricators with the set characteristics of the lubricant and the ability of the TC to detect
shunt on the interfaces reliably.

On the one side of the interfaces the parameter establishes the requirement for the specific RS
types allowed for operation and their operation rules; on the other side of the interfaces it indirectly
establishes the requirement for the ability of the trackside sensors of the TC based system to detect the
shunt reliably for all modes of application of the on-board flange lubricators in the operating conditions.

Belarus, Russia

At the interface with RS the parameter is regulated by p. 7 of the document ‘Technical
requirements for lubricants for the lubrication of the wheel and rail contact area’, which sets the
requirements for the lubricant applied by the on-board lubricator. By the impact on human body, the
lubricant shall belong to Hazard Class 4 (low).

Tests to allow lubricants for use are regulated by the document ‘Procedure for the approval of
POL for use at JSC RZD’.
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At the interface with OPE the parameter is regulated by the rules of the use of on-board
lubricators to prevent the effect on the operation of TC of the CCS subsystem. After the passage of a
locomotive or a multiple-unit rolling stock equipped with on-board flange lubricator, the lubricant shall
distribute uniformly along the side of the rail head without being pushed onto the tread surface.

Kazakhstan

Regulated by AOT/484-09.

Lithuania, Latvia, Poland, Slovakia, Estonia
Harmonised parameter:

If the train is equipped with the flange lubrication devices, they can be enabled/disabled.

Justification:

Lubricant can create an isolating film between wheels and rails increasing the contact resistance, with
risk of not detecting trains on tracks equipped with track circuits.

Latvia

The parameter is regulated by the lubrication guidelines for locomotives and multiple-unit RS
No - 77/2007

Ukraine
Regulated by TsT-0156.

These requirements are approved by the following documents:

Manufacturers’ manuals, passport and operation documents for the lubricators and
lubricants

Technical requirements for the lubrication materials for lubrication of the area of
contact between the wheels and the rails (p. 7 informative)

Belarus

Kazakhstan | AOT/484-09

TSI CCS Index 77

Latvia No DR-77/2007

Lithuania TSI CCS Index 77

Poland CCS TSI

Technical requirements for the lubrication materials for lubrication of the area of

Russia contact between the wheels and the rails (p. 7)

Slovakia CCS TSI

Ukraine TsT-0156

Estonia TSI CCS Index 77

Compliance assessment methods

Belarus Procedure for the approval of POL for use at JSC RZD (informative)
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Kazakhstan | No data

Russia Procedure for the approval of POL for use at JSC RZD

Ukraine No data

Conclusion: For the 1520 mm gauge railways, the parameter is regulated in Belarus, Latvia,
Russia and Ukraine by regulatory documents with similar requirements. The CCS TSI contains
functional requirement to the manageability of the on-board flange lubricators.

Note: The Contact Group proposes for the ERA experts to take the standard accepted in the
OSJD countries as basis for creating the standard parameter in the CCS TSI.

516 Use of brake blocks made of composite and other materials

5.1.6.1 Use of composite brake blocks

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € > RS
CCS t/s (TC) € = OPE

The parameter specifies the quality of connection between the wheel and the rail when applying
composite brake blocks and the ability of the TC to detect rolling stock on the interfaces reliably.

On the one side of the interfaces the parameter establishes the requirement for all RS types
allowed for operation and their operation rules; on the other side of the interfaces it indirectly establishes
the requirement for the ability of the trackside sensors of the TC based system to detect the shunt reliably
for all modes of application of the composite brake blocks in the operating conditions.

Belarus, Russia
At the interface with RS the parameter is regulated by NB ZhT TsV-TsL 0009.

At the interface with OPE the parameter is not regulated, but we should not that no cases of loss
of the shunt sensitivity of the CCS subsystem track circuit caused by the use of the composite brake
blocks on the rolling stock have been observed.

Kazakhstan,

No data.

Latvia, Lithuania, Poland, Slovakia, Estonia

Harmonised parameter:
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The vehicles use brake blocks assessed for the effects on the contact resistance between wheel
and rail.

Justification:

Composite brake blocks can create an isolating film between wheels and rails increasing the
contact resistance, with risk of not detecting trains on tracks equipped with track circuits.

Appendix G to the TSI ‘Freight wagons’ contains the list of the composite brake block types
approved for the use in the cross-border service

Ukraine

Composite brake blocks are made based on their manufacturers’ terms of reference and their
compliance is verified by the certification authority of Ukraine.

These requirements are approved by the following documents:

NB ZhT TsV-TsL 009 (informative)

Belarus GOST (draft, in development by the Belarusian Railways)

Kazakhstan | No data

TSI CCS Index 77

Latvia NB ZhT TsV-TsL 009 (informative)

Lithuania TSI CCS Index 77

Poland TSI CCS Index 77

NB ZhT TsV-TsL 009

Russia GOST (draft, in development by the Belarusian Railways)

Slovakia TSI CCS Index 77

Ukraine Technical specifications of manufacturer

Estonia TSI CCS Index 77

Conclusion: On the 1520 mm gauge railways, the parameter ‘Use of composite brake blocks’
is regulated (except Kazakhstan).

5.1.6.2 Use of cast iron brake blocks

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € - RS (WAG, PAS)
CCS t/s (TC) € = OPE

The parameter specifies the quality of connection between the wheel and the rail when applying
cast iron brake blocks and the ability of the TC to detect shunt on the interfaces reliably.
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On the one side of the interfaces the parameter establishes the requirement for specific RS types
allowed for operation and their operation rules; on the other side of the interfaces it indirectly establishes
the requirement for the ability of the trackside sensors of the TC based system to detect the shunt reliably
for all modes of application of the cast iron brake blocks in the operating conditions.

Belarus, Russia, Ukraine

At the interface with RS the parameter is regulated by GOST 1205, GOST 28186 and
GOST 30249.

Belarus, Latvia, Lithuania, Russia, Ukraine

At the interface with OPE the parameter is not regulated, but we should note that:

e no cases of loss of the shunt by the sensor of a TC based block occupancy detection
system of the CCS subsystem caused by the use of cast iron brake blocks have been observed
(Latvia);

o there have been instances of shunting the isolating joints of adjacent TC of the CCS
subsystem by cast iron dust from the brake blocks.

Kazakhstan,

Regulated by TsT/228-04.

Latvia

Regulated by No DR-19.

Poland, Slovakia

The parameter is regulated by TSI WAG.
Estonia

No data

These requirements are approved by the following documents:

GOST 1205
Belarus GOST 28186
GOST 30249
TsT/228-04
GOST 1205
Kazakhstan GOST 28186
GOST 30249
Latvia No. DR-19
Lithuania LG technical documents
Poland TSI WAG
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GOST 1205
Russia GOST 28186
GOST 30249
Slovakia TSI WAG
GOST 1205
Ukraine GOST 28186
GOST 30249
Estonia No data

Conclusion: On the 1520 mm gauge railways, the parameter ‘Use of cast iron brake blocks’ is
regulated (except Estonia).

Note: The Contact Group proposes for the ERA experts to consider the possibility of including
the parameter in the CCS TSI as a special case for 1520 mm gauge railway.

5.1.7 Vehicle mass

5.1.7.1 Axle load

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCS /s (TC) € > RS
CCS t/s (TC) € - OPE

The parameter specifies the quality of electrical contact (connection) between the wheel and the
rail depending on the axle load and the ability of the TC to detect rolling stock on the interfaces reliably.

On the one side of the interfaces the parameter establishes the requirement for all RS types
allowed for operation and their operation rules; on the other side of the interface it indirectly establishes
the requirement for the ability of the trackside sensors of the TC based system to detect the shunt
irrespective of the speed and the operating conditions.

Belarus, Russia

At the interface with RS the parameter is regulated by the safety standards NB ZhT TsT 03
setting the average statistic load from vehicle wheels on the rails (only for electric motor vehicles) to
ensure their compatibility with the track circuits of the CCS subsystem on low-density lines of at least
55 kN (11 tf per axle).

At the interface with OPE the parameter is regulated by the instruction TsRB-934, according to
which movement of any special self-propelled rolling stock (small locomotive, motor trolley, special
motor vehicles, railway construction vehicle), which can be operated in a single-vehicle composition,
with axle load of at least 10 ts on the blocks equipped with track circuits is not allowed.
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Kazakhstan, Ukraine

No data.

Lithuania

The parameter is regulated by the instruction K-100: 10 t.
Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm):
Harmonised parameter for 1520 mm gauge — open point.
Poland, Slovakia (1435 mm):

The axle load is:
1. at least 3.5 t for vehicles with more than 4 axles and brake blocks,
at least 4 t for vehicles with 4 axles and brake blocks,

3. at least 5 t generally for vehicles (not included in categories 1 and 2)

Justification:

A minimum axle load will activate pedals and treadles. Also, minimum axle load will have a
beneficial effect on the resistance between wheel and track, which is important for the operation of track
circuits. Brake blocks acting on the surface of wheels contribute to keep them clean and limit the increase
of contact resistance.

These requirements are approved by the following documents:

STP 09150.56.107
Belarus STP 09150.56.136
TsRB-934 (p. 3.4 informative)

Kazakhstan | No data

Latvia S-108

Lithuania K-110

Poland CCS TSI

RUssia NB ZhT TsT 03 (p. 1.2 of Table 1)

TsRB-934 (p. 3.4)

Slovakia CCS TSI

Ukraine No data

Estonia No data

Conclusion: For the 1520 mm gauge railways in Belarus and Russia, the ‘Axle load’ parameter
shall be at least 10 tf (11 tf for electric motors vehicles), at least 10 tf in Lithuania, at least 11 tf in Latvia,
at least 3.5 tf in Poland and Slovakia (1435 mm). According to the CCS TSI, the harmonised value of
the ‘Axle load’ parameter for 1520 mm gauge track is an open point.
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Note: The ERA and OSJD experts are invited to consider the possibility of introducing common
harmonised standard parameter for the 1520 mm gauge track.

5.1.7.2 Vehicle metal mass

The parameter specifies interoperability at the interface between the track-side components (IL)
of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCSt/s (IL) € > RS

The parameter specifies the interrelation between the vehicle metal mass and the ability of the
inductive loop based train detection system to detect a moving vehicle at the interface.

On the one side of the interface the parameter establishes the requirement for all RS types
allowed for operation on the infrastructure with IL components of the CCS subsystem; on the other side
of the interface it indirectly establishes the requirement to the ability of the IL component to detect RS
reliably.

Belarus, Kazakhstan, Latvia, Lithuania, Russia, Slovakia, Ukraine, Estonia (1520 mm):

On the 1520 mm gauge railways, the vacancy/occupancy detection systems affected by vehicle
metal mass of a vehicle (loops) are not used.

The parameter is not regulated.

Note for Russia: At the switch blocks of shunting stations, inductive wired sensors for the
detection of the vehicle metal mass are used as an additional tool for the control of passage of a vehicle
over the track vacancy control sections based on short TC. The rules and standards of operation such
track-side components of the CCS subsystem are regulated.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm)
CCS TSI: Harmonised parameter for 1520 mm: no requirement.

Poland, Slovakia (1435 mm):

Harmonised parameter for 1435 mm:
In the following, ‘length’ refers to the direction in parallel to the track and ‘width’ refers to the
direction orthogonal to the track.
The description of this parameter is done with reference to the figure below:
a: section (distance) between the inner axles of two adjacent bogies or wheelsets
b: section (distance) between the first (respectively the last) axle and the nearest end of the vehicle
(excluding the coupling systems)
c. distance between top of rail and vehicle floor (bottom side)
d: distance between adjacent conducting cross connections / length of short circuit rings (electrically
conducting loops) formed by frame beams and conducting cross connections
e: distance of adjacent longitudinal frame beams
f, g, h: dimensions of electrically connected conducting components (X)
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i, k: dimensions of short circuit rings (electrically conducting loops) formed by electrically connected
conducting components (X)

o: distance between adjacent short circuit rings

distance between short circuit rings and adjacent wheelsets

X:  conductive constituents mounted below vehicle floor

=

— I =5 O —.

>
»

b a

A: Defined distances and areas (the illustrated bogies with two axles are only an
example; a bogie can consist of different numbers of axles)

A 4

conducting cross connection longitudinal frame beam

C: Example short circuit rings in section a 0 ]. f le p ,

,’_ - : Resulting short circuit ring (electrically conducting loop)

e o o o o Principle routing of the cables for the electrical connection of electrically conductive constituents

Fig. 5: Vehicle layouts

For the scope of this parameter, the vehicle is subdivided in different sections as shown in
Figure 5A: a central section (a), two outer sections (b) and the sections of the bogies or single wheelsets.
The parameter is respected when the design of the vehicle is such that at least one of the conditions 1, 2
or 3 is fulfilled in section (a) and section (b) and condition 4 is fulfilled in the sections of bogies or single
wheel sets (in case of vehicles without bogies):

1. The distance (c) between rail level and vehicle floor (bottom side) is less than 1.06 m and the
vehicle has a metal floor over its full length (excluding the coupling systems) with the minimum width
of 2 m and with conductivity greater than 1 m/(Q2 mmz2).

2. The vehicle has constructive structures at least inside the sections (a) and (b) consisting of
longitudinal frame beams situated symmetrically on both sides with the minimum distance (e) of 1.0 m.
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These are electrically connected with conducting cross connections at a distance (d) less than or equal
to 3 m to form short circuit rings (electrically conducting loops) as illustrated in Figure 5B, showing an
example for the section (a).

The electrical resistance to direct current generated by the short circuit rings is lower than 1 Q.

The distance (0) between adjacent short circuit rings does not exceed 3 m. The distance (p)
between a short circuit ring and an adjacent wheelset of a bogie does not exceed 3 m, the distance to a
single wheelset does not exceed 1.5 m.

The distance between rail level and short circuit rings on the bottom side of the vehicle is at
least 1.06 m.

3. The vehicle has electrically conducting components (X) mounted below the floor at least inside
the sections (a) and (b). These are electrically connected to form short circuit rings (electrically
conducting loops) as illustrated in Figure 5C, showing an example for the section (a). The dimensions
of the components satisfy at least one of the following conditions:

a) minimum width (g) of 2 m and minimum longitudinal length (f) of 1 m,

b)  minimum width (h) of 1 m and minimum longitudinal length (f) of 1 m on both long sides of the
vehicle.

The electrical connection is done so as the short circuit ring length (k) is equal or exceeds 2.5 m,
but less or equal than 3 m with the minimum width (i) of 2 m. Figure 5C shows basic cable installation.

Conductivity of the conducting components is greater than 1 m/(Q mm2). The electrical
resistance to direct current generated by the short circuit rings is lower than 1 Q.

The distance (0) between adjacent short circuit rings does not exceed 3 m. The distance (p)
between a short circuit ring and an adjacent wheelset of a bogie does not exceed 3 m, the distance to a
single wheelset does not exceed 1.5 m.

The distance between rail level and short circuit rings on the bottom side of the vehicle is at least
1.06 m.

4. Bogies consist of metal parts with conductivity greater than 1 m/(Q mm2). Load bearing metal
parts of the bogie frame are electrically connected and have electrical resistance to DC lower than 1 Q.
The distance between rail level and the bottom side of the bogie frame is less than 1.06 m.

Or, if these requirements are not satisfied, conditions 1, 2 or 3 in the section of the bogie shall
be satisfied as the minimum requirement.
Justification:

This parameter specifies the minimum requirements for the metal structures of a vehicle
ensuring its detection by track-side inductive loops
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These requirements are approved by the following documents:

Belarus Not regulated

Kazakhstan | Not regulated

Latvia Not regulated

Lithuania Not regulated

Poland TSI CCS Index 77
Russia TsSh-762-10 (p. 5.4)
Slovakia TSI CCS Index 77
Ukraine Not regulated
Estonia Not regulated

Conclusion: For the 1520 mm gauge railways the parameter is not regulated, as inductive loops
are not used in the CCS systems.

518 Use of shunt assisting devices

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of specific types of Rolling Stock subsystem:

CCS t/s € > RS (LOC)
CCS t/s (TC) € - OPE

The parameter specifies the quality of connection between the wheel and the rail depending on
the axle load and the procedure of use of shunting assisting devices and the ability of the TC to detect
rolling stock shunt on the interfaces reliably.

On the one side of the interfaces the parameter establishes the requirement for the specific RS
types allowed for operation and their operation rules; on the other side of the interface it indirectly
establishes the requirement for the ability of the trackside sensors of the TC based system to detect the
shunt irrespective of the axle load, speed and the operating conditions.

Belarus, Kazakhstan, Russia

At the interface with RS the parameter is regulated by the safety standards NB ZhT TsT 03
setting the average static load from vehicle wheels on the rails (only for electric motor vehicles) to
ensure their compatibility with the track circuits of the CCS subsystem on low-density lines of at least
55 KN (11 tf per axle).

At the interface with OPE the parameter is regulated by the instruction TsRB-934, according to
which movement of any special self-propelled rolling stock (small locomotive, motor trolley, special
motor vehicles railway construction vehicle) with axle load of at least 10 tf on the blocks equipped with
track circuits is allowed, if it’s equipped with shunting devices. The driver of such special self-propelled
rolling stock cannot go out to the line, if the shunting device is absent or faulty or if there is no record
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of inspection of the performance of the shunting device in the report of the annual inspection of the

special self-propelled rolling stock.
Ukraine
No data.

Latvia

Special self-propelled rolling stock and rail buses with axle load at least 11 t must use shunt

assisting devices.

For electric motor vehicles and motor vehicles, which can be used in a single-vehicle consists,
shunt assisting devices must be used where the load is under 16 t per axle to ensure compatibility with

the track circuits on low-density lines.

Lithuania

Special self-propelled rolling stock and rail buses with axle load at least 10 t must have shunting

assist devices to ensure secure detection of track circuit occupancy.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm)

CCS TSI: Harmonised parameter for 1520 mm gauge — open point.

Poland, Slovakia (1435 mm)

The use of shunting assisting devices is not required.

Justification:

Shunt assisting devices are not necessary for the operation of track circuits.

These requirements are approved by the following documents:

STP 09150.56.136

Belarus TsRB-934 (p. 3.4 — informative)

Kazakhstan | TsP -272-05 (p. 31)

L atvia TSI CCS Index 77

S-108
. . TSI CCS Index 77
Lithuania K-110
Poland CCS TSI
. NB ZhT TsT 03 (p. 1.2 of Table 1)
Russia

TsRB-934 (p. 3.4)

Slovakia CCS TSI

Ukraine No data

Estonia TSI CCS Index 77
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Conclusion: For the 1520 mm gauge railways, the parameter ‘Use of shunt assisting devices’
is regulated (except Kazakhstan and Ukraine). Shunt assisting devices shall be used for special self-
propelled rolling stock with axle load at least 10 t (11 t for), at least 11 t per axle (16 t per axle for) for
motor vehicles in single-vehicle consists. For Poland and Slovakia, there is no need to use any shunt
assisting devices in the 1435 mm network.

5.19 Impedance between wheels

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € > RS
CCS t/s (TC) € = OPE

The parameter specifies the interrelation between the quality of a vehicle shunt and the ability
of the track circuit to detect the wheelset shunt at the interfaces.

On the one side of the interfaces the parameter establishes the requirement for all RS types
allowed for operation and their operation rules; on the other side of the interfaces it establishes the
requirement for the ability of the trackside sensors of the TC based system to detect the shunt for all
operating conditions.

Belarus, Kazakhstan, Russia, Ukraine,

At the interface with RS, the parameter is regulated by GOST 11018, according to which
(p. 4.4.14) electric resistance of a wheelset shall not exceed 0.01 Ohm.

On the other side of the interface, taking into account that electric resistance of a train shunt is
the sum of resistance of the wheelsets and transient resistance between the rail tyres and rails, TC shunt
sensitivity is regulated — maximum resistance of the resistor is at least 0.06 Ohm and when is it switched
on between the rails, reliable detection is ensured.

At the interface with OPE, the parameter is regulated by the railway operation regulations TsSh-
720-09. Periodic control of the TC shunt sensitivity is established where the application of 0.06 Ohm a
test shunt switches the track circuit from vacant to occupied state.

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm and 1435 mm):
The electrical resistance between the running surfaces of the opposite wheels of a wheelset does
not exceed 0.05 Ohm, measured by a voltage between 1.8 VDC and 2.0 VDC (open circuit).

Justification:

A track circuit is only able to detect rolling stock if the impedance between rails does not exceed
a certain value, given by the impedance of the opposite wheels of the wheelsets and the contact resistance
at the wheel-rail surface.
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The interface requirement given here is only related to the electrical resistance between the
running surfaces of the opposite wheels of a wheelset.

Note:

Operational rules may apply to ensure that a sufficiently low value of the contact resistance is
maintained during service: see 5.1.4 (Use of sanding equipment), 5.1.5 (On board flange lubrication)
and 5.1.6 (Use of composite brake blocks) in this document.

These requirements are approved by the following documents:

GOST 11018 (p. 4.4.14)

Belarus | 05T R 52920 (informative)
GOST 11018 (p. 4.4.14
Kazakhstan TsSh/720-1 (P )
Latvia TSI CCS Index 77
Lithuania TSI CCS Index_ 77 _
GOST 11018 (informative)
Poland TSI CCS Index 77
GOST 11018 with amendment No 1 of 22 July 2015 (p. 4.4.14)
Russia GOST R 52920

JSC RZD regulation No. 939r as of 17.04.2014

Slovakia TSI CCS Index 77

DSTU GOST 11018 (p. 4.4.14)

Ukraine | r5sh-0060

TSI CCS Index 77

Estonia GOST 11018 (informative)

Conclusion: The parameter is regulated on the 1520 mm gauge railways.

5.1.10  Combination of rolling stock characteristics for the purpose of adequate dynamic
shunting impedance

The parameter specifies interoperability at the interface between the track-side components (TC)
of the CCS subsystem and the Operation subsystem:

CCS t/s (TC) € - OPE

The parameter specifies the interrelation of the rules for the application of the combination of
RS properties to ensure the required shunt resistance dynamics and the TC ability to detect wheelset
shunt of a vehicle in the operating conditions.

Belarus, Kazakhstan, Latvia, Lithuania, Russia, Ukraine, Estonia

There is no document at the national level regulating application of the parameter in the
operating conditions.

Analysis of the determinative parameters for maintaining the technical and operational compatibility of the

1520 mm and 1435 mm gauge rail systems at the Commonwealth of Independent States (CIS)/European Union
(EU) border.

Subsystem: CCS and communications. 79/125



DOCUMENT APPROVED BY CONTACT GROUP (v 1.05 of 10/02/2016)

Latvia, Lithuania, Poland, Slovakia, Estonia (1520 mm and 1435 mm)

Rules for the combination of the characteristics listed above (p. 5.1.2-5.1.9) for trains and
consists should ensure the correct operation of the train equipped with such detection systems: [open
point]

Note:

these are not additional conditions for the approval of rolling stock. These rules must be
evaluated when checking the compatibility with the infrastructure, without the necessity of tests.

Justification:

These rules refer to possible conditions / limitations for the use of vehicles and consists on lines
where track circuits are installed. Operation of track circuits relies on the contact resistance between
wheels and rails that is influenced by the combination of several factors. The dynamic shunt behaviour
differs from the static shunt behaviour. Even for vehicles or consists compliant with the single
parameters defined in this specification, rules for the vehicles or consists may be necessary to cover this.

These requirements are approved by the following documents:

Belarus Not regulated
Kazakhstan | Not regulated
Latvia TSI CCS Index 77
Lithuania TSI CCS Index 77
Poland CCS TSI

Russia Not regulated
Slovakia CCS TSI

Ukraine Not regulated
Estonia TSI CCS Index 77

Conclusion: For the 1520 mm gauge railways of the OSJD countries, which are not members
of the EU, the parameter is not regulated. For the EU countries with 1520 mm gauge track, the parameter
value is an open point. It should be studied and, possibly, will require additional research.

Note: The Contact Group addresses the ERA and OSJD experts asking for proposals to
standardise the parameter.

5.1.11  Use of special CCS devices
On the 1520 mm gauge railways, in addition to the vacancy/occupancy control devices, a
number of track-side CCS devices designed to interact with rolling stock parts are used. These include:

1. RS gauge control devices —
o RS derailment control devices (UKSPS);
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e gauge control devices (KGU) and
2. CCS devices interacting with RS —

o vehicle retarders on humps;

o stationary braking devices (UTS);

The parameter specifies interoperability at the interfaces between the track-side special devices
of the CCS subsystem and components of different types of Rolling Stock subsystem, Infrastructure
subsystem and Operation subsystem.

CCSt/s €« 2> RS
CCSt/s € = INF
CCS t/s € - OPE
Note: For more details on the parameter application see Table 2, p. 4.

The parameter specifies interrelation between the quality indicators of functioning the

subsystems at the interfaces and the railway as a whole depending on reliable performance of the special
CCS track-side devices.

Belarus, Kazakhstan, Russia, Ukraine

At the interface with RS the parameter ‘Use of special CCS devices’ is regulated by GOST 9238.
The use of the CCS actuation devices (UTS and vehicle retarders) interacting with RS wheels is
regulated by GOST 10791, GOST 11018, GOST 31847-2012 (Russian Federation) and STO
RZD 1.19.008 (JSC RZD).

In accordance with GOST 9238:

o Figure 6 shows the outline which cannot be crossed by any of the vehicle retarder parts
in any position of the retarder, including operating (retarded);

e Figure 7 shows the outline which cannot be crossed by any of the vehicle retarder parts
in its non-operating position (released).
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At the interface with INF, the use of the special CCS devices is regulated by NTP STsB/MPS
and instruction 1247/1612, namely:

o UKSPS is installed on approaches to the stations and artificial structures (p. 10.8 of
the instruction) and is designed for automatic detection of the parts extending beyond the bottom
RS dimension for the RS derailment control on the trains and stopping the train in front of the
station or artificial structure;
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o KGU is installed on artificial structures, such as bridges and tunnels (p. 10.9 of the
instruction);

o vehicle retarders are installed in hump yards during their automation (p. 9 of the
instruction);

e UTS are installed at the stations for train anchorage on the tracks (p. 1.6.5 of the
instruction).

The TOR of the Russian Railways (p. 3.1) requires installing KGU, public address systems and
protecting signals and obstruction lights and establishes supervision procedure for them.

At the interface with OPE, the use of special CCS devices is regulated by the following
documents.

Use of vehicle retarders in the hump yards is regulated by GOST 22235, and in accordance with
p. 2.7.2 the retarders shall:

- comply with requirements of the GOST 9238 for vehicles with any categories and number of
axles released from the hump yards;

- ensure interaction of braking system with one or two wheels of vehicle wheelset
simultaneously;

- during deceleration of the vehicles ensure pressure force within the range of triple load on the
wheel from vehicle mass, but not exceeding 147 kN (15 tf);

- allow speed of entry of cuts of vehicles of any weight category to an actuated retarder for
retarders T-50, RNZ-2, RNZ-2M, PNZ-1 and PGZ up to 6.5 m/s (23.4 km/h); KNP-5 and KV - up to
7 m/s (25.2 km/h); all VZPG modifications - up to 8 m/s (28.8 km/h); all VZP modifications - up to
8.5 m/s (30.6 km/h);

- at air pressure 0.65 MPa (6.5 kgf/cm2) ensure tyre pressure on the lateral surfaces of the wheels
within the following range: T-50 - (85+5) kN [(8.7+0.5) tf], KNP-5 - (125+5) kN [(12.840.5) tf], VZPG
and RNZ-2 - not exceeding 147 kN (15.0 tf).

Speed of a vehicle coming onto a brake shoe when vehicles are released from the hump cannot
exceed 4.5 m/s (16.2 km/h). Speed of a vehicle coming into its parking braking position when manual
brake shoes are used for vehicle deceleration are released from the hump cannot exceed 4.5 m/s
(16.2 km/h).

Operation of the special CCS devices is regulated by JSC RZD Regulation No. 939r as of
17.04.2014 (Russian Federation), TsSh-762-10 and other applicable guidelines.

Estonia
No data.

Latvia

In accordance with LVS 282:2015:

. Figure 8 shows the outline, which cannot be crossed by any of the vehicle retarder parts in any
position of the retarder, including operating (retarded);

. Figure 9 shows the outline, which cannot be crossed by any of the vehicle retarder parts in its
non-operating position (released).
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Lithuania

The parameter is regulated by the instruction 163/K and the guidelines for maintenance of
vehicle retarders SIEMENS MSR32.

Slovakia

Only vehicle retarders are used on the Railways of the Slovak Republic. The requirements are
regulated by TSI WAG document.

Poland

There are no applicable requirements for the equipment of 1520 gauge hump yards.
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These requirements are approved by the following documents:

Belarus

GOST 10791
GOST 11018

GOST 22235 (p. 2.72)
GOST 9238

STP 09150.19.065
STP 09150.19.139

Kazakhstan

GOST 9238
GOST 10791
GOST 11018
TsSh/720-1

Latvia

LVS 282

Lithuania

163/K
Guidelines for vehicle retarder maintenance MSR32 SIEMENS

Poland

Not regulated at the national level

Russia

GOST 10791
GOST 11018 (with amendment No 1 of 22 July 2015)

GOST 31847-2012GOST 22235 (p. 2.7.2)
GOST 9238

STO RzZhD 1.19.008 (p. 7.7)

TOR of the Russian Railways (p 3.1)

Instruction 1247/1612

NTP STsB/MPS

JSC RZD Regulation No. 939r as of 17.04.2014
TsSh-762-10 (p. 11 and 12 of Appendix 1)

Slovakia

TSI WAG, appendix 3, clause 3.2.3

Ukraine

GOST 10791
GOST 11018

GOST 22235 (p. 2.72)
GOST 9238

Estonia

No data

Conclusion: The parameter ‘Use of special CCS devices’ is regulated on the 1520 mm gauge

railways.

Note: The Contact Group proposes for the ERA experts to consider the possibility of including
the parameter in the CCS TSI as an open point for the 1520 mm gauge railway.
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5.2 ELECTROMAGNETIC COMPATIBILITY

521 Application area and classification

Belarus, Kazakhstan, Latvia, Russia, Ukraine

The concept of ensuring EMC defines the requirement for interference emission and immunity
of a device in relation to its environment. Within a consistent approach to ensuring EMC, measures are
determined to ensure EMC of the track-side components of the CCS subsystem with other railway
system subsystems.

External interferences affect performance of the CCS subsystem track-side components, which
are considered as interference receivers. Functioning Power Supply and Rolling Stock subsystems, as
well as the on-board parts of the Power Supply and CCS and Communication subsystems of the railway
system in their modes and operating conditions generate electromagnetic interference and are considered
as sources of interference for the track-side components of the CCS and Communication subsystem.
Interaction between the sources and receivers of interference is considered as a connection of the source
of interference to the receiver of interference. The EMC concept covers conductive (capacitive,
inductive and wired) and radiating connections, to ensure EMC, regulation of the interaction is required
for all types of connections of track-side components of the CCS subsystem with all other components
of the railway system subsystems.

The scope of the parameters described in this Section concerns electromagnetic compatibility
of ERS (electric train, electric locomotive, self-propelled electric consists) when it is crossing the CIS-
EU border and travels on the 1520 mm gauge rail infrastructure and is limited to the ERS connection
points with appropriate inputs/outputs of the power supply system. The points of connection of the ERS
with the power supply system are pantograph and wheels. At the same time ERS should not adversely
affect the functioning of the used TC devices, trackside part of the ALS and SAUT devices, systems and
railway telecommunication lines.

The scope of this document is limited by regulation and analysis of the parameters characterising
different types of connections carrying the effect of both ERS in general and its component on the track-
side components of the CCS and Communication subsystem. This document provides the analysis of
EMC parameters taking into account ERS mobility, diverse interference from the components on board
ERS and their modes of operation.

The document does not cover track-side components of the CCS and Communication subsystem
as a source of interference assuming their minor effect on ERS, Power Supply subsystem and the
environment.

GOST 29192 establishes classification of devices generating electromagnetic interference and
susceptible to its effects and list of types of EMC characteristics.

In accordance with GOST 29192, Table 2, p. 2.2.4, components of the Power Supply subsystem
as sources of interference can be included in the 'Main contact networks and traction substations of
railway transport’ sub-class (class p. 2.2 ‘High-voltage overhead power lines and their equipment’ of
category p. 2 ‘Equipment of power network’).

In accordance with GOST 29192, Table 2, p. 2.5.6, ERS components as sources of interference
can be included in sub-class ‘Electrified transport supplied from contact network and its electrical
traction devices’ (class p. 2.5 ‘Receivers of electric energy’ category p 2 ‘Power network equipment’).
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In accordance with GOST 29192, Table 2, electronic RS equipment as sources of interference
can be included in different classes and sub-classes of category p. 4 Signalling and information circuit
equipment’ (p. 4.1.2, 4.1.3, 4.1.4, 4.2.11 and other), and RS communication electronic equipment as
sources of interference can be additionally included in classes ‘Signal parameter converters’, ‘Switching

and connecting devices of signal transmission channels’ and ‘Master and reference frequency generation
equipment’ (p. 4.2.1-4.2.14,4.3.1-4.3.3,4.4.1 and 4.4.2).

The following list of the recommended types of EMC characteristics for the purposes of
specification of their interferences with track-side components of the CCS subsystem is provided for the
standardisation and specification of the listed equipment as a source of interference.

LIST1
acc. to GOST 29192 Source of interference and Parameter
Class Sub-class emitting equipment type number

High-voltage overhead power | Main contact Traction current of a section of

lines and their equipment networks and the power supply system 31 3.3 and
traction contact network - 3' 4
substations of Reverse traction current of '
railway transport | power supply network

Receivers of electric energy Electrified Rolling stock traction current,
transport supplied | traction converters and current
from contact collecting devices

network and its Auxiliary converters (auxiliary 3.1and 3.3
electrical traction | power supply systems, heating

devices power supply and their reverse
currents) of rolling stock
Start and end of line End of line RS electromagnetic and eddy
converters of electric signals | converters and current brakes devices
. . 3.1,3.3and
electric actuating
: 3.4
mechanisms and
devices
Start and end of line On-board electronic equipment
. 2.1-2.3,3.1,
converters of electric signals 33 34
Signal parameter converters T
Signal parameter converters Communication electronic
o ) equipment on board RS,
Switching and connecting including operational radio
gﬁ;/:]%e;;)f signal transmission communication 11,2.1-23,
3.1,33,34

Master and reference
frequency generation
equipment

In accordance with GOST 29192, Table 2, p. 4.1.1, track-side CCS components can be included
in sub-class ‘Primary electric transmitters (sensors)’ (class p. 4.1 ‘Signalling and information circuit
equipment’) for the standardisation and certification of which the following list of types of EMC
characteristics is recommended.

In accordance with GOST 29192, Table 2, p.4, RS electronic equipment as receivers of
interference can be included in different sub-classes of the category ‘Signalling and information circuit
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equipment’ (p. 4.1.2, 4.1.3, 4.1.4, 4.2.11 and other) and RS communication electronic equipment as
receivers of interference can be additionally included in classes ‘Signal parameter converters’,
‘Switching and connecting devices of signal transmission channels’ and ‘Master and reference
frequency generation equipment’ (p. 4.2.1-4.2.14, 4.3.1-4.3.3) for the standardisation and certification
of which the following list of types of EMC characteristics is recommended.

The following list of the recommended types of EMC characteristics for the purposes of
specification of their interferences with components of the CCS subsystem is provided for the
standardisation and specification of the listed equipment as a receiver of interference.

connecting devices of
signal transmission
channels

LIST 2
acc. to GOST 29192 Track-side CCS and communication Paramet
equipment exposed to electromagnetic er type
Class Sub-class interference (interference receivers) number
Start and end of line Primary Apparatus and elements of track circuits
converters of electric electric Apparatus of track device ALS and SAUT 47-4.9
signals transmitters Track axle counter apparatus C
(sensors)
Start and end of line Track electronic CCS apparatus
converters of electric
signals 4.7-49
Signal parameter
converters
Signal parameter Trackside communication apparatus,
converters including operational radio communications
Switching and 4.2,4.5-
4.9

For the listed equipment (lists 1 and 2), the list of types of EMC characteristics in accordance
with GOST 29192, Table 1, is provided in the following table.

Type
EMC parameter EMC parameter type aumber
Fundamental oscillation Frequency instability 1.1
(radiation)
Unwanted oscillation in the Out-of-band oscillation (radiation) 21
output of RF signal Unwanted oscillation (radiation) 2.2
transmission circuit or Noise oscillation (radiation) 2.3
unwanted oscillation via
antenna
Industrial interference Radiated interference 3.1
Conductive interference in power supply and earthing 3.3
circuits
Conductive interference in control, signal, 3.4

measurement and protection circuits
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Type
EMC parameter EMC parameter type number

Susceptibility Amplitude characteristic based on useful signal 4.2

Susceptibility based on output intermodulation 4.5

Susceptibility based on cross distortions 4.6

Susceptibility to external electromagnetic fields 4.7

penetrating enclosures

Susceptibility based on power supply and earthing 4.8

circuits

Susceptibility based on control, signal, measurement 4.9

and protection circuits

On railways of Belarus, Russia and Ukraine, the following types of track circuits equipment and
ALS devices are used:

No Track circuit type Traction Slg_nal
current receivers
1. | Section code track circuits 50 Hz Direct TC, ALSN
2. | Section code track circuits 50 Hz Direct TC
3. | Double rail phase-sensitive track circuits 25 Hz Direct TC
4. | Single rail phase-sensitive track circuits 50 Hz Direct TC
5, Single rail phase-sensitive track circuits 50 Hz with track Direct TC
relay ANVSh2 or NMVSh2
6. | Section code track circuits 25 Hz Variable TC, ALSN
7. | Double rail phase-sensitive track circuits 25 Hz Variable TC
8. | Single rail phase-sensitive track circuits 25 Hz Variable TC
Audio frequency track circuits in frequencies in the range of
9.
420-780 Hz Any e
Audio frequency track circuits in frequencies in the range of
10.
4555 kHz Any e
11. Track circuits with code signal overlapping ALS-EN with Any ALS-EN
frequency 175 Hz
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Belarusian Railways use track devices of axle counter system UPK SO, Uralzheldoravtomatizatsiya,
Russia

Russian and Ukrainian railways use the following types of axle counter track devices:

No Axle counter type Operfglr]nggeTLqu;Jency Conditions of use

L ESSC_) axle counter, NPTs Promelectronica, 50-200 Any type of

" | Russia traction
Az S 350 U, Siemens axle counter 43 Any type of

2 traction
UKSPO axle counter, 160-200 Any type of

3. Uralzheldoravtomatizatsiya, Russia traction
SKPU axle counter, SATEP, Ukraine 50-200 Any type of

4 traction

Russian and Ukrainian railways use the following types of SAUT track devices:

No Type o;‘ya;t:;?nmdaet\ilzizcl;raking Operatingi;< If_||rzequencies, Conditions of use
1. | SAUT-Ts 19,6; 23; 27; 31 Any type of traction
2. | SAUT-TsM 19,6; 23; 27; 31 Any type of traction
3. | SAUT-TsM-NSP 19,6; 23; 27; 31 Any type of traction

In the main network the Republic of Kazakhstan, ESSO axle counter by NPTs Promelectronica,
Russia and PTE-2000 balises by Bombardier are used.

In Russia, electromagnetic compatibility of equipment is regulated by GOST 33436.x-x series
of standards, which, while being modified from IEC 62236-xx and EN 50121-xx standards take into
account the specifics of the aforementioned equipment used on railways in Belarus, Russia and Ukraine.

Lithuania

On railways in the Republic of Lithuania, the following types of track circuits equipment and ALS
devices are used:

No Track circuit type Traction current Slg_nal
receivers
1. . . Diesel locomotive
Section code track circuits 50 Hz I . v TC, ALSN
traction
2. | Section code track circuits 25 Hz Variable TC, ALSN
3 Audio frequency track circuits in frequencies in the Varllg(t:)(l);(zrtil\D/;esel TC
range of 420-780 Hz .
traction
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No Track circuit type Traction current Slg_nal
receivers
4. | Station phase-sensitive track circuits 25 Hz Variable TC
5. | Section phase-sensitive track circuits 25 Hz Variable TC

On railways of the Republic of Lithuania, the following types of axle counter track devices are used:

Operating frequency .
No Axle counter type range, KHz Conditions of use
1. | ESSO axle counter, NPTs 50-200 Any type of traction
Promelectronica, Russia
2. | DSS, Tiefenbach axle counter 38-42 Any type of traction
3. | ACS 2000, Frauscher axle counter 250 Any type of traction
4. | SOL-1d, BT ZWUS axle counter 20.74-23.08 Any type of traction
Poland

National regulations do not provide detailed requirements for electromagnetic compatibility.
The order of the Minister of Infrastructure of 12 October 2005 highlights the necessity to perform
electric impact tests, including electromagnetic compatibility. These tests are mandatory for railway
traffic control equipment (Section 3, paragraph 1 ‘e’), telecommunications equipment (Section 3,
paragraph 1 ‘b’), railway vehicles (Section4, paragraphl1 ‘r’), passenger Vehicle (Section 4,
paragraph 2 ‘r’), special vehicle (Section4, paragraph4 and °y’), auxiliary vehicle (Section 4,
paragraph 5 ‘u’). The order does not list documents regulating the tests, but only states that the
compliance with the requirements specified in the respective Polish or European standards for this type
of equipment should be tested.

Experience shows that in the tests performed by organisations authorised in the area of railway
traffic management and BKDP equipment the following documents are taken into consideration:

1. order of the Minister for Infrastructure of 12 October 2005 [5.1] ;

2. requirements for the safety of railway traffic control equipment [5.5] ;

3. development of limit values of interference to the railway traffic management, communication
and traction vehicle equipment [5.6] ;

4. Job No. 4430/10 [5.7] .

These documents indicate the need for the application of the following standards:

e CENELEC: EN 50121-1, EN 50121-2;
e PN-EN 50121-3-1:2010, PN-EN 50121-3-2:2009, PN-EN 50121-4:2008,
PN-EN 50124-1:2007, PN-EN 50124-2:2007, PN-EN 50155:2007, PN-EN 50238-1, PN-EN 50238-2.

Slovakia

From the point of view of the general electromagnetic compatibility (EMC) requirements for
rolling stock, requirements set out in the applicable CENELEC standards apply:
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EN 50121-1, EN 50121-2, EN 50121-3-1, EN 50121-3-2; EN 50121-4:2008, EN 50124-1:2007,
EN 50124-2:2007, EN 50155:2007.

From the point of view of equipping most of railway lines in the Slovak Republic, the following
revision of Resolution No 351/2010 with the requirements apply:

Rolling stock should not be a source of interference current for track circuit exceeding the set
limit in the frequency ranges: 20-30 Hz, 44-56 Hz, 64-86 Hz, 257-282 Hz, 375-425 Hz. Based on
analysis and test of compatibility if the rolling stock with the track circuits in individual frequency ranges
carried out by an authorised person, infrastructure manager establishes on which sections that rolling
stock can be allowed for operation.

Estonia

No data.

These requirements are approved by the following documents:

GOST 29192
Belarus STP 09150.19.065
STP 09150.19.148

0OSJD R-810
GOST 29192

Kazakhstan

_ 0OSJD R-809
Latvia 0OSJD R-810
EN 50121-4

0SJD R-809
0SJD R-810
Lithuania EN 50121-4
EN 50159-1
1-291-04 NPTs

EN 50121-1

EN 50121-2

PN-EN 50121-3-1:2010
PN-EN 50121-3-2:2009
PN-EN 50121-4:2008
PN-EN 50124-1:2007
PN-EN 50124-2:2007
PN-EN 50155:2007
PN-EN 50238-1
PN-EN 50238-2

Order of the Minister for Infrastructure of 12/10/2005
Job No. 4430/10

Poland

_ OSID R-810
Russia GOST 29192
GOST 33436.x-XTsV-TsSh-453
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Slovakia

EN 50121-1
EN 50121-2

EN 50121-3-1

EN 50121-3-2

EN 50121-4:2008

EN 50124-1:2007

EN 50124-2:2007

EN 50155:2007
Resolution No 351/2010

Ukraine

GOST 29192

Estonia

no data

Conclusion: The parameter is regulated for 1520 mm gauge tracks (except Estonia)

5.2.2

Electromagnetic fields

5.2.2.1 Frequency management

Vehicle emission limits and evaluation parameters

Evaluation of exceedances of limits

Measurement specification

The parameter specifies interoperability at the interfaces between the track-side components
(AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Component on/b subsystem:

CCS t/s (AXC) € RS (LOC, PAS, RST)

CCS t/s (AXC) € CCS on/b

The parameter regulates characteristics of source of interference at the interfaces.

Belarus, Kazakhstan, Latvia, Lithuania, Poland, Russia, Slovakia, Ukraine, Estonia

No document regulating the parameter at the national level.

These requirements are approved by the following documents:

Belarus Not regulated
Kazakhstan | Not regulated
Latvia Not regulated
Lithuania Not regulated
Poland Not regulated
Russia Not regulated
Slovakia Not regulated
Ukraine Not regulated
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Estonia Not regulated

Conclusion: The parameter is not regulated on the 1520 mm gauge railways. To be studied.

Note: The Contact Group invited the OSJD countries to study the experience of standardisation
and use of the regulator proposed in CCS TSI and consider the possibility of joining the standardisation
methodology.

523 Vehicle impedance

The parameter specifies interoperability at the interfaces between the track-side components
(TC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC) € RS (LOC, RST)
CCS t/s (TC) € OPE

This parameter specifies the quality of connection at the interface between different components
of the Rolling Stock subsystem and track-side components (TC) of the CCS subsystem and the TC
ability to detect vehicle wheelset shunt reliably.

At the interfaces the parameter establishes the requirement for specific types of vehicles allowed
to operate on the railway sections whose CCS infrastructure complies with the established specifications
limiting the effect on the TC based trackside sensors in the operating conditions.

Determinative parameter

Conductive connection: The minimum value of full electric resistance (impedance) of a vehicle
between pantograph and ERS wheels

Type and nature of effect — Movement with changing traction mode results in change of ERS
and OTRS impedance and fluctuation of resistance of mechanical contacts of wheel/rail and contact
network/pantograph systems, which leads to change in traction current value and emission of
interference. Crossing of the boundary (interface) of two adjacent sections of the TC based track section
vacancy control system through ERS impedance and contact network causes their closing (crossover
effect). The minimum ERS impedance value affects the traction current harmonics, the degree of impact
of the crossover effect, the value and asymmetry of reverse traction current, which affect reliability of
the TC based section vacancy control system (saturation of the impedance bond core). The effect is
intensified in trains with double traction or if supplying two or more ERS units within one traction
section of a traction substation.

Belarus, Kazakhstan, Latvia, Lithuania, Russia, Ukraine, Estonia
The parameter is not regulated.

Poland, Slovakia

CCS TSI. Open point.
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These requirements are approved by the following documents:

Belarus Not regulated

Kazakhstan | Not regulated

Latvia Not regulated

Lithuania Not regulated

Poland CCS TSI (open point)
Russia Not regulated
Slovakia CCS TSI (open point)
Ukraine Not regulated
Estonia Not regulated

Conclusion: The parameter is not regulated on the 1520 mm gauge railways. Open point.
Requires further studies.

Note: The Contact Group asks the ERA and OSJD experts to study the experience of the
standardisation of the parameter in some countries of the EU (Belgium) and give their proposals.

5.2.4 Conducted interference

5.24.1 DC and low frequency components of traction current: DC and low frequency
components of traction current

The parameter specifies interoperability at the interfaces between the track-side components
(TC, AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCS t/s € RS (LOC, RST)
CCSt/s € INF
CCSt/s € ENE
CCS t/s (TC) € OPE
This parameter regulates the source of interference at the interfaces.

At the interfaces the parameter establishes the requirement for the components of the Power
Supply and Infrastructure subsystems and specific types of vehicles allowed for the operation on the
railway sections whose CCS infrastructure complies with the established specifications limiting the
effect on the trackside sensors of the CCS subsystem in the operating conditions.

Determinative parameter

Source of interference: The maximum value of the direct current component of the ESR traction
current and short circuit current of contact network to the tracks or ground.

Analysis of the determinative parameters for maintaining the technical and operational compatibility of the

1520 mm and 1435 mm gauge rail systems at the Commonwealth of Independent States (CIS)/European Union
(EU) border.

Subsystem: CCS and communications. 95/125



DOCUMENT APPROVED BY CONTACT GROUP (v 1.05 of 10/02/2016)

Type and nature of effect — trunking reverse traction current of one or more ERS units within
the same traction section (feeder zone) may lead to saturation of impedance bond core of the track
circuit, but asymmetry (inequality) of traction current components in rail tracks may create interference
from traction current harmonics, which may cause malfunction of the TC based section
vacancy/occupancy control system, transient short-circuit current of contact network of ENE subsystem
to the rails or ground and may lead to failure of the AxC based section vacancy/occupancy control
system.

Belarus, Kazakhstan, Latvia

Not regulated.

Lithuania, Poland, Slovakia, Ukraine, Estonia
No data.

Russia

At the interface with RS and INF, the parameter is partially regulated by the requirements of
ST RzD 1.07.001 for OTRS, standard for engineering and construction of different types of TC based
reverse traction network and regulations for the construction and operation TSE-868. OTRS
infrastructure elements shall create electrically continuous circuit and ensure thermal resistance during
passage of traction current. Each section of traction track circuit shall have two-way tap for traction
current and short-circuit current.

Regulations TsE-868 for lines with traffic speed up to 200 km/h set forth that the limit value of
the reverse traction current asymmetry in double rail track circuits cannot exceed 120 A DC or 12A AC.

Standard STO RZD 1.07.001 for St. Petersburg - Moscow line with traffic speed up to 250 km/h
sets forth that reverse traction (track) network shall ensure passage of traction current from all trains
present in the feeder zone and traction current asymmetry in each track circuit shall be under 6%, but
not more than 200 A.

In reality current asymmetry in the rails on the sections with DC traction can reach 10-12%
(different resistance of the rails due to failure of joint connectors, their increased resistance or poor
electrical contact in one of the impedance bond bridges).

At the interface with ENE the parameter is not regulated.

Short circuit in contact network (for example, primary winding of ERS transformer) shall result
in reliable tripping by feeder switches at the substations, sectioning posts or parallel connection points
within 100 ms. In such cases ERS shall be switched off automatically. In case of short circuit in the
circuits connected to the secondary winding of the ERS transformer, the main ESR switch shall be
activated. In such cases, AxC of the CCS subsystem in the short-circuited feeder zone shall be resistant
to short circuit current impulse.
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These requirements are approved by the following documents:

Belarus Not regulated

Kazakhstan | Not regulated

Latvia Not regulated

Lithuania No data

Poland No data
NTP STsB/MPS (p. 3)
Russia STO RZD 1.07.001 (p. 7.5)
TsE-868 (p. 2.21)
Slovakia No data
Ukraine No data
Estonia No data

Conclusion: The parameter is partially regulated in Russia on the 1520 mm gauge railways.
Requires further studies.

Note: The Contact Group asks the ERA and OSJD experts to study the German experience and
give their proposals to standardise the parameter.

5.2.4.2 DC and low frequency components of traction current: DC and low frequency
components of traction current

The parameter specifies interoperability at the interface between the track-side components (TC)
of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCS t/s € RS (LOC, RST)
This parameter specifies the source of interference at the interface.

At the interface the parameter establishes the requirement for specific types of vehicles allowed
to operate on the railway sections whose CCS infrastructure complies with the established specifications
limiting the effect on the TC based trackside sensors of the CCS subsystem in the operating conditions.

Determinative parameter

Source of interference: Levels of harmonic components of RS traction current with frequencies
coincide with the operating frequencies of the CCS devices.

Type and nature of the effect — occurrence of low frequency components in RS traction current
from the operation of traction converters, pantographs and quality of current collection in the conditions
of normal extreme operation (including icing, high RS travelling speed, etc.) with frequency from 1 Hz
to 10 Hz flowing in the rails and affecting the operation of track-side CCS devices.
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Belarus, Kazakhstan, Russia, Ukraine

In accordance with NB ZhT TsT 03, Table 1, p. 4.1., and NB ZhT TsT 04, limit level of the
unwanted effect from ERS track current interference on track circuits and track signalling devices is
regulated. The documents establish the maximum level of unwanted effect of the ERS electrical
equipment on track circuits and track signalling devices (input current harmonic components).

Nominal signal

Allowable interference level from traction current of

Power supply current electric locomotive
system frequency, Frequency Effective value of harmonics current
Hz band, in case of continuous effect (over
Hz 0.3 ¢), A, not exceeding
1. Direct current 50 46-54 1.3
3 kv 40-46 5.0
54-60 5.0
25 21-29 1.0 (1.9)*
19-21 11.6
29-31 11.6
2. Alternating 25 21-29 1.0
current 25 kV 15-21 41
50 Hz 29-35 4.1
75 65-85 4.1
4500 4462.5-4537.5 0.2
5500 5462.5-5537.5 0.2
3. Direct current 175 167-184 0.4
3kV and 420 408-432 0.35
alternating current 480 468-492 0.35
25 kV 50 Hz 580 568-592 0.35
720 708-732 0.35
780 768-792 0.35
4545 ** 4507.5-4582.5 0.2
5000 4962.5-5037.5 0.2
5555 ** 5517.5-5592.5 0.2
Notes:

*) In parentheses there is a value specified for electric trains equipped with a device for controlling harmonic
component with frequency of 25 Hz for uniform reduction of the traction power if the limit value is exceeded.
**) For AC trains, the compliance inspection in the frequency bands 4545, 5555 Hz is performed if there are
appropriate records in their technical documentation and official confirmation of the operator company of
availability of track circuits with the appropriate frequency bands at the test facility.

UKkraine’s note

Electromagnetic compatibility parameters of the CCS devices are regulated by DSTU 1514. RS
shall not have interfering effect on track circuits of the CCS devices, automatic locomotive signalling
devices (ALSN) and radio communication equipment.
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Level of interfering effect of electrical equipment of locomotive on track circuit and track

signalling devices:

Signal current frequency, Hz Transmission band, Hz Allowable interference level, A
25 19+21 41
21 +29 1.0, dangerous
29+ 31 4.1
175 167 = 184 0.4

Note:

- for code track circuits — 0.3 s.

The limit time of the interference effect after which there is a possibility of a dangerous or unwanted
effect on the operation of the track circuit is:
- for acoustic frequency track circuits and track circuits with permanent power supply — 0.1 c;

Lithuania, Slovakia, Estonia
No data.

Latvia

Recommendations OSJD R-809, OSJD R-810 and standard EN 50121-4 are used.

Axle counter Az LM is used on the Latvian railways, which in accordance with the requirements
of the EN50121-4 and manufacturer’s specifications has the following characteristics:

150 kHz-30 MHz, criterion A;
30 MHz-1000 MHz, criterion B;

Feeder emission:

Enclosure emission:
Electrostatic charge:
Electromagnetic fields (AM):
Electromagnetic fields (PM):

Failure:
Overvoltage:

Poland

8 kV, criterion A;

(80 MHz-1000 MHz), 20 V/m, criterion A;
(900 MHz +/- 5MHz, 1.89 GHz +/- 10 MHz),
20 V/m, criterion A;

2 kV, criterion A;

criterion A.

No document adopted at the national level

These requirements are approved by the following documents:

0SJD R-809
Belarus 0OSJD R-810

NB ZhT TsT 03, Table 1, p. 4.1 (Appendix A, p. A.38.1 — informative)

0SJD R-809
Kazakhstan | OSJD R-810

NB ZhT TsT 03, Table 1, p. 4.1 (Appendix A, p. A.38.1 and p. A.38.2)

0OSJD R-809
OSJD R-810

Latvia EN 50121-4

Axle counter manufacturer’s instructions
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0OSJD R-809

Lithuania 0SJD R-810

0OSJD R-809
Poland OSJD R-810
Not regulated at the national level

0OSJD R-809
Russia OSJD R-810
NB ZhT TsT 03, Table 1, p. 4.1 (Appendix A, p. A.38.1 and p. A.38.2)

OSJD R-809

Slovakia 0SJD R-810

0OSJD R-809
OSJD R-810
Ukraine DSTU 4049
TOR of the Ukrainian Railways (p. 6.50)
DSTU 4151

0OSJD R-809

Estonia 0SJD R-810

Conclusion: The parameter is regulated on the 1520 mm gauge railways.

5.2.4.3 Low frequency components of reverse current of the RS auxiliary equipment

The parameter specifies interoperability at the interface between the track-side components (TC)
of the CCS subsystem and components of different types of Rolling Stock subsystem:

CCS t/s(TC) € RS (PAS, LOC, RST)
This parameter specifies the source of interference at the interface.

At the interface the parameter establishes the requirement for specific types of vehicles allowed
to operate on the railway sections whose CCS infrastructure complies with the established specifications
limiting the effect on the TC based trackside sensors of the CCS subsystem in the operating conditions.

Determinative parameter

Source of interference: level of harmonic component of reverse current of auxiliary converters,
generators and heating systems or passenger rolling stock over a single-wire of double wire line with
frequency coinciding with the frequencies of the CCS and communication devices.

Type and nature of effect — excitement in feeding network with interfering currents from
auxiliary RS converters with frequencies from 1 Hertz to 10 kHz, which flow via contact wire or tracks
(or only via tracks) and may have a dangerous or interfering effect on the performance of the CCS
devices and interfering effect on communication devices.

Belarus, Russia, Ukraine

The parameter is regulated by NB ZhT TsL-TsT 139.
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The allowable level of interfering effect of electrical equipment of a passenger vehicle with a
high-voltage converter on performance of the track circuit and ALS devices:

Signal current frequency, Transmission band, Allowable interference level,
Hz Hz mA
19to 21 240
25 211029 60
2910 31 240
42 to 46 100
50 46 to 54 24
54 to 58 100
175 167 to 184 40
420 408 to 432 50
480 468 to 492 50
580 568 to 592 50
720 708 to 732 50
780 768 to 792 50
4545 4508 to 4583 30
5000 4963 to 5038 30
5555 5518 to 5593 30

Kazakhstan, Lithuania, Poland, Slovakia, Estonia
No data.

Latvia

Not regulated.

These requirements are approved by the following documents:

Belarus NB ZhT TsL-TsT 139
Kazakhstan | No data

Latvia Not regulated

Lithuania No data

Poland No data
Russia NB ZhT TsL-TsT 139
Slovakia No data
Ukraine NB ZhT TsL-TsT 139
Estonia No data

Conclusion: The parameter is regulated in Belarus, Russia and Ukraine.
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5.2.4.4 25kV AC, 50Hz Electromagnetic interference limits for traction current

The parameter specifies interoperability at the interfaces between the track-side components
(TC and AXC) of the CCS subsystem and components of the Power Supply subsystem and Operation
subsystem:

CCSt/s (TC, AxC) € ENE
CCS t/s (TC, AXC) €« OPE
This parameter specifies the source of interference at the interface.

At the interfaces the parameter specifies the requirement for the Power Supply subsystem
limiting the effect on the trackside sensors of the CCS subsystem in the operating conditions.

Determinative parameter

Source of interference: The current waveform distortion factor and harmonic voltage component
factor values in the elements of the traction power supply systems.

Type and nature of effect — generation in the contact networks of traction power supply
systems of harmonics divisible by the main harmonic of the 50 Hz feeding network whose level may
affect performance of the CCS and communication devices.

Belarus, Kazakhstan, Russia, Ukraine

At the interface with ENE, the harmonic voltage component factor values of the traction power
supply systems on 1520 mm gauge railways is regulated by GOST 32144,

Table 1. Value of aggregate harmonic voltage component factors, in

percentage
Normally allowable value Limit value
at Unom, kV a.t Unom, kV
0.38 6-25 35 110 - 220 0.38 6-25 35 110 - 220
8.0 5.0 4.0 2.0 12.0 8.0 6.0 3.0

Table 2. Value of n harmonic voltage component factor, in percentage

Odd harmonics, Odd harmonics, Even harmonics
not divisible by 3, at Unom, KV divisible by 3 ™ at Unom, KV at Unom, kV

n 0.38 | 6-25 35 110- n 0.38 | 6-25 35 [110-| n | 0.38 | 6-25 | 35 [110-

220 220 220
5 6.0 4.0 3.0 15 3 5.0 3.0 3.0 15|12 | 20 15 | 1.0 05
7 5.0 3.0 2.5 1.0 9 15 1.0 10 | 04 | 4| 10 0.7 {0503
11 | 35 2.0 2.0 1.0 15 0.3 0.3 03 [ 02 | 6| 05 03 | 03]0.2
13 | 3.0 2.0 1.5 0.7 21 0.2 0.2 02 | 02| 8] 05 03 | 03|02
17 | 2.0 15 1.0 05 | >21| 0.2 0.2 02 | 02 (10| 05 03 | 03|02
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Odd harmonics, Odd harmonics, Even harmonics
not divisible by 3, at Unom, KV divisible by 3 at Unom, KV at Unom, KV
n 0.38 | 6-25 35 110- n 0.38 | 6-25 35 |110-| n | 0.38 | 6-25 | 35 |110-
220 220 220
19 15 1.0 1.0 0.4 12| 0.2 02 |02]02
23 15 1.0 1.0 0.4 >12( 0.2 02 |02]02
25 15 1.0 1.0 0.4
>25| 15 1 1 0.4

n is the number of harmonic component of current
*) Normally allowable values given or n equal to 3 and 9 pertain to single-phase electric networks. In three-
phase 3-wire electric networks these values are taken at 50 per cent of those given in the Table.

Limit value of the n harmonic voltage component factor is calculated by the formula:
KU(n) = 1.5 X Kumjnorm

where Kumnorm is normally allowable n harmonic voltage component factor value determined
using Table 2.

At the interface with OPE, the methods of assessment of compliance with the quality parameters
of electric energy in common connection points in the operating conditions are regulated by
GOST 30804.4.30. In the Russian Federation, methods of measurement of quality parameters of electric
energy are regulated by GOST 30804.4.30.

Lithuania, Slovakia, Estonia
No data.

Latvia

Not applied

Poland

No document adopted at the national level.

These requirements are approved by the following documents:

Belarus GOST 13109 (Tables 1 and 2, p. 5.4)
Kazakhstan | GOST 13109 (Tables 1 and 2, p. 5.4)
Latvia Not applied

Lithuania No data

Poland Not regulated at the national level
Russia GOST 32144 (Tables 1-5)

Slovakia No data

Ukraine GOST 13109
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Estonia No data

Compliance assessment methods

Belarus GOST 13109 (p. 6)

Kazakhstan | GOST 13109 (p. 6)

Latvia Not applied

Lithuania No data

Poland Not regulated at the national level
Russia GOST 30804.4.30

Slovakia No data

Ukraine GOST 13109

Estonia No data

Conclusion: The parameter is regulated in Belarus, Kazakhstan, Russia and Ukraine.

Note: The Contact Group proposes for the ERA experts to take the standard accepted in the
OSJD countries as basis for creating the standard parameter in the CCS TSI.

5.2.4.5 3kV DC Electromagnetic interference limits for traction current

The parameter specifies interoperability at the interfaces between the track-side components
(TC and AXC) of the CCS subsystem and components of the Power Supply subsystem and Operation
subsystem:

CCS t/s (TC, AxC) € ENE
CCS t/s (TC, AxC) € OPE
This parameter specifies the source of interference at the interfaces.

At the interfaces the parameter specifies the requirement for the Power Supply subsystem
limiting the effect on the trackside sensors of the CCS subsystem in the operating conditions.

Determinative parameter

Source of interference: The harmonic voltage component factor values in the elements of the
traction power supply systems.

Type and nature of effect — generation in the feeding networks of traction power supply
systems of harmonics divisible by the main harmonic of the feeding network whose level may have
dangerous or interfering effect on the performance of the CCS devices and interfere with operation of
the communication devices outside the working frequency range of those devices.
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Belarus, Kazakhstan, Russia, Ukraine
The parameter is regulated, see p. 5.2.4.4.
Lithuania, Slovakia, Estonia

No data

Latvia

Not regulated

Poland

No document adopted at the national level.

These requirements are approved by the following documents:

Belarus GOST 13109
Kazakhstan | GOST 13109
Latvia Not regulated

Lithuania no data

Poland Not regulated at the national level
Russia GOST 32144

Slovakia no data

Ukraine GOST 13109

Estonia no data

Conclusion: The parameter is regulated in Belarus, Kazakhstan, Russia and Ukraine.

Note: The Contact Group proposes for the ERA experts to take the standard accepted in the
OSJD countries as basis for creating the standard parameter in the CCS TSI.

5.25 Use of magnetic/ eddy current brakes

Currently, the requirements for this parameter are not regulated in any country. Currently,
magnetic/eddy current brakes are not widely used in the 1520 mm system.

The parameter specifies interoperability at the interfaces between the track-side components
(TC, AXC) of the CCS subsystem and components of different types of Rolling Stock subsystem and
Operation subsystem.

CCS t/s (TC, AXC) € RS (PAS, LOC, RST)

CCS t/s (TC, AXC) € OPE
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The parameter regulates the effect of the source of interference when magnetic/eddy current
brakes are used on the ability of the CCS subsystem components to detect RS at the interfaces.

At the interfaces the parameter establishes the requirement for specific types of vehicles allowed
to operate on the railway sections whose CCS infrastructure complies with the established specifications
limiting the effect on the CCS subsystem trackside sensors in the operating conditions.

Determinative parameter

Electromagnetic interference, effect of which depends on the quality of electric brakes in
operating conditions (including icing, high speed, etc.).

Type and nature of effect — effect of alternating electric field on track circuit devices, axle
counter sensors and other trackside CCS devices, axle counter sensors and other trackside CCS devices.

Belarus, Russia

At the interface with RS, magnetic/eddy current brakes can be used on high-speed and ultra-
high-speed ERS upon approval of the infrastructure owner. Use of electromagnetic track brakes is
regulated by the requirements ‘Locomotive hauled passenger vehicles based on unified platforms.
Technical requirements'.

At the interface with OPE the parameter is partially regulated by the rules of operation and
maintenance of electromagnetic track brakes and control thereof on trains in accordance with the
‘Guidelines for operation of brakes on the passenger trains travelling at speed up to 200 km /h inclusive’
and the requirements ‘Locomotive hauled passenger vehicles based on unified platforms. Technical
requirements'.

Kazakhstan, Lithuania, Slovakia, Ukraine, Estonia

No data.

Latvia

Not applied

Poland

Not present on the existing locomotives. For newly built locomaotives, if applicable, we will
require it in accordance with TSI LOC&PAS.

These requirements are approved by the following documents:

Guidelines for operation of brakes on the passenger trains travelling at speed up to

Belarus 200 km /h inclusive (informative)

Kazakhstan | No data

Latvia Not applied

Lithuania No data

Poland TSI LOC&PAS

RUSsia Guidelines for operation of brakes on the passenger trains travelling at speed up to

200 km /h inclusive
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Locomotive-hauled passenger vehicles based on unified platforms. Technical
requirements

Slovakia No data
Ukraine No data
Estonia No data

Conclusion: The parameter is not regulated on the 1520 mm gauge railways (except Belarus
and Russia). Requires further studies.

Note: The Contact Group addresses the ERA and OSJD experts asking for proposals to
standardise the parameter.
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53 ADDITION OT THE LIST OF DETERMINATIVE PARAMETERS Railway
telecommunications

Poland, Slovakia

Poland applies order of the Cabinet of Ministers of 29/06/2005 to railway communications. The
experience of the Automation and Telecommunications shows that tests performed by organisations
authorised in the area of communication systems take into account Job No LA/33/10. This document
indicates the need for the application of the following standards:

e PN-EN 60068-2-1:2009 Environmental testing — Part 2-1: Tests — Test A: Cold;

e PN-EN 60068-2-2:2009 Environmental testing — Part 2-2: Tests — Test B: Dry heat;

e PN-EN 60068-2-6:2008 Environmental testing — Part2-6: Tests — Test Fc: Vibration
(sinusoidal);

o PN-EN 60068-2-27:2009 Environmental testing — Part 2-27: Tests — Test Ea and guidance —
Shock;

e PN-EN 60068-2-30:2008 Environmental testing — Part 2-30: Tests — Test Db: Damp heat,
cyclic (12 + 12 hour cycle);

e PN-IEC 1180-1:1996/Ap1:1999 High-voltage test techniques for low-voltage equipment —
definitions, test and procedure requirements

e PN-EN 61000-4-2:1999 Electromagnetic compatibility (EMC) — Testing and measurement
techniques — Electrostatic discharge immunity test — Basic EMC publication;

e PN-EN 61000-4-3:2007 Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test;

e PN-EN 61000-4-4:2010 Electromagnetic compatibility (EMC) — Part 4-4; Testing and
measurement techniques — Electrical fast transient/burst immunity test — Basic EMS publication;

e PN-EN 61000-4-5:2010 Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement technigques — Surge immunity test;

e PN-EN 61000-4-6:2009 Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement technigues — Immunity to conducted disturbances induced by radio-frequency fields;

o PN-EN 61000-4-11:2005 Electromagnetic compatibility (EMC) — Testing and measurement
techniques — Testing and measurement techniques — Voltage dips, short interruptions and voltage
variations immunity tests;

¢ PN-EN 61000-6-2:2008 Electromagnetic compatibility (EMC) — Part 6-2: Generic standards
— Immunity for industrial environments;

¢ PN-EN 61000-6-4:2008 Electromagnetic compatibility (EMC) — Part 6-4: Generic standards
— Emission standard for industrial environments;

e PN-EN 50121-4:2008 Railway applications — Electromagnetic compatibility — Part 4:
Emission and immunity of the signalling and telecommunications apparatus;

e PN-EN 55011:2007 Industrial, scientific and medical (ISM) radio-frequency equipment —
Electromagnetic disturbance characteristics — Limits and methods of measurement

Note: Slovakia

The above standards apply in Slovakia. Different system of communication between trains and
track posts are used for transport management on the railways of the Slovak Republic. In accordance
with CCS TSI, GSM-R will be gradually introduced for the railway transport management.
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Russia

In the Russian Federation, railway telecommunications are organised based on equipment
complying with the requirements of technical regulations and TOR of the Russian Railways.

53.1 Conducted interference

5.3.1.1 Levels of harmonics in the current consumed by RS in the 300-3400 Hz frequency
band

This parameter regulates source of interference at the interface between Rolling Stock
subsystem and track-side components of stationary railway telecommunications.

Determinative parameter

Source of interference: Allowable levels of harmonics in the ERS traction current in the 300-
3400 Hz frequency band

Type and nature of effect — harmonic components occurring in current consumed by ERS has
interfering effect on two-wire overhead and cable stationary communication lines operating at audio
frequencies (300-3400 Hz).

Belarus, Kazakhstan, Russia, Ukraine

Rated level of interfering voltage in communication control circuit cannot exceed 1 MV from
electric trains (NB ZhT TsT 03, Tablel, p.4.2) and 1.2MV from electric locomotives
(NB ZhT TsT 04, Table 1, p. 4.2).

Lithuania, Slovakia, Estonia
No data.

Latvia

Not regulated

Poland

Not regulated at the national level.

These requirements are approved by the following documents:

NB ZhT TsT 03 (p. 4.2, Table 1 — informative)

Belarus NB ZhT TsT 04 (p. 4.2, Table 1 — informative)

NB ZhT TsT 03 (p. 4.2, Table 1)
Kazakhstan | NB ZhT TsT 04 (p. 4.2, Table 1)
TsSh/4121

Latvia Not regulated
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Lithuania No data

Poland Not regulated at the national level

NB ZhT TsT 03 (p. 4.2, Table 1)

Russia NB ZhT TsT 04 (p. 4.2, Table 1)

Slovakia No data

Regulations for the protection of wired communication and wired broadcast
equipment from the effects of the traction network of electrified AC railways

Ukraine Regulations for the protection of wired communication equipment from the effects of
the traction network of electric DC railways
Estonia No data

Conclusion: The parameter is regulated on the 150 mm gauge railways in Belarus, Kazakhstan,
Russia and Ukraine.

5.3.1.2 Levels of electromagnetic effect on railway stationary telecommunication systems

The parameters specify the source of interference at the interfaces between the track-side
components of stationary railway telecommunication and the Rolling Stock and Power Supply
subsystems

Determinative parameters
Source of interference: Allowable levels of interfering and dangerous electromagnetic effects

Type and nature of effect — DC and AC traction network, ERS with thyristor converters and
passenger vehicles with high-voltage static converters, automatic block signalling feeder lines, high-
voltage power feeder lines of non-traction consumers, overhead high-voltage and ultra-high-voltage
lines have electromagnetic effect on performance of the railway stationary telecommunication system.

Belarus, Russia, Ukraine

Standardisation of all interfering effects from all interference sources is carried out for two-wire
circuits of stationary communication overhead and cable lines operating at 300-3400 Hz. Allowable
interfering effect limits are determined by allowable ratio between noise voltage and useful signal
voltage in a communication line.

Induced noise voltage Un from all sources of interference in LF telephone communication
channels cannot exceed the values given in Table 1.

Table 1
Communication Un, Leng_th of the section to Circuit point, to which
A which the standard .
circuit mV . the standard applies
applies
Operational o L
controller 1.0 Length of control circle Switch input at relative signal level of
L -13.9.dB (1.6 Np)
communication
Section 1.0 Length of section Line terminals of a telephone
between stations
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Communication Un, Leng_th of the section to Circuit point, to which
A which the standard .
circuit mV . the standard applies
applies
Interstation 2.25 The same The same
. . . Switch input at relative useful signal
Station by station 15 Length of control circle level of -6.95 dB (0.8 Np)

Allowable values of noise voltage apply to circuit terminals with wave resistance 600 Ohm,
terminated at the ends to approved load.

From the standard of aggregate allowable value of interfering voltage shown in Table 1, 0.6 Un
are assigned to the power lines and 0.8 Un to all other sources effecting the traction network.

Division of the allowable noise voltage limit 0.8 Un between individual sources (traction
substations, ERS, passenger vehicles, etc.) is made taking into account quadratic addition of
interferences from the sources generating induced interference via traction network.

Dangerous effect of AC traction on the wired communication lines manifests itself as voltages

dangerous to service personnel and communication equipment in the housing-earth and wire-earth
system.

On stationary railway communication line routes passing close to electrified AC railway, no
special protection measures are taken, if the wire-earth system satisfies the conditions of Table 2.

Table 2
Traction network mode
short circuit forced
Parameter at duration of traction substation OFF
max, ¢
0.1 0.15 0.3 0.6 -
Allowable voltage 500 450 310 160 36

Notes:

- Forced traction network mode is the mode where one of the traction substations is off and
its load is taken by the adjacent substation,

- short circuit mode is the emergency mode of the traction network where the contact line
current flows to earth (rails).

Dangerous voltages in single-wire circuits from DC traction cannot exceed the values shown in
Table 3.

Allowable dangerous voltage values in single-wire circuits:

Table 3
Communication line type Allowable voltage, V
Overhead with wooden supports, including reinforced concrete 60
elements
with reinforced concrete or metal elements 36
Cable main or local wired communication 36
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Kazakhstan, Lithuania, Slovakia, Estonia
No data.

Latvia

Not regulated.

Poland

The parameter is regulated by the instruction le-2.

These requirements are approved by the following documents:

Belarus BC Sh 010
BC Sh 011

Kazakhstan | TsSh/4121

Latvia not regulated

Lithuania No data

Poland Guidelines le-2

Regulations for the protection of wired communication and wired broadcast
equipment from the effects of the traction network of electrified AC railways

Russia (Section 3)

Regulations for the protection of wired communication equipment from the effects of
the traction network of electric DC railways (Section Il1)

Slovakia No data

Regulations for the protection of wired communication and wired broadcast
equipment from the effects of the traction network of electrified AC railways
Ukraine (Section 3)

Regulations for the protection of wired communication equipment from the effects of
the traction network of electric DC railways (Section I11)

Estonia No data

Conclusion: The parameter is regulated on the 150 mm gauge railways in Belarus, Russia and
Ukraine.

5.3.1.3 Level of radio interference field strength in 0.15-300 MHz frequency range

This parameter regulates source of interference at the interface between Rolling Stock
subsystem and track-side components of operational radio communication and data transfer.

Determinative parameter

Source of interference: Allowable levels of intensity of radio noise field occurring when RS
equipment is working.

Type and nature of effect — interfering effect on the reception of radio and television signals.
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Belarus, Lithuania, Russia, Ukraine

The standards are regulated:

o for electric trains, allowable level of quasi-peak values of intensity of the radiated radio noise
field NB ZhT TsT 03, Table 1, p. 4.3 and GOST 29205 for the established mode of traction engines
GOST 29205, p. 1.1. curve 2 and for transition mode (acceleration, braking, recuperative braking) in
the frequency range 0.15--30 GOST 29205, p. 1.1, curve 4;

o for the established electric locomotive mode, the allowable levels of quasi-peak values of
intensity of the radiated radio noise field GOST 29205, p. 1.1, curve 1.

Kazakhstan, Slovakia, Estonia
No data.

Latvia

Level of intensity of industrial nose field generated by ERS shall comply with GOST 29205.

Poland

No document adopted at the national level.

These requirements are approved by the following documents:

Belarus NB ZhT TsT 03 (p. 4.3 of Table 1, p. A.40 appendix A - informative)
GOST 29205

Kazakhstan | No data

Latvia GOST 29205 (informative)

Lithuania GOST 29205

Poland Not regulated at the national level

RUSsia NB ZhT TsT 03 (p. 4.3 of Table 1)
GOST 29205

Slovakia No data

Ukraine GOST 29205

Estonia No data

Compliance assessment methods

Belarus GOST 29205 (p. 2)

Kazakhstan | No data

Latvia GOST 29205 (p. 2 — informative)
Lithuania GOST 29205

Poland Not regulated at the national level
Russia GOST 29205 (p. 2)

Analysis of the determinative parameters for maintaining the technical and operational compatibility of the
1520 mm and 1435 mm gauge rail systems at the Commonwealth of Independent States (CIS)/European Union

(EU) border.

Subsystem: CCS and communications.

113/125




DOCUMENT APPROVED BY CONTACT GROUP (v 1.05 of 10/02/2016)

Slovakia No data
Ukraine GOST 29205 (p. 2)
Estonia No data

Conclusion: The parameter is regulated on the 150 mm gauge railways in Belarus, Latvia,
Lithuania, Russia and Ukraine.

5.3.1.4 Level of radio interference field strength in operational radio communication and
data frequency range

This parameter regulates source of interference at the interface between Rolling Stock
subsystem and track-side components of operational radio communication and data transfer.

Determinative parameter

Source of interference: Allowable level of intensity of radio noise field occurring when RS
equipment is working.

Type and nature of effect — interfering effect on the work of operational radio communications
and data transfer.

Belarus, Kazakhstan, Russia

For operational radio communications and data, the parameter is regulated: for electric trains by
national NB ZhT TsT 03 (p. 4.4 of Table1l) and TsSh 4783 (p.2.4), for electric locomotives
NB ZhT TsT 04 (p. 4.4 of Table 1), for diesel trains NB ZhT TsT 0qg (p. 4.2 of Table 1), for diesel
locomotives NB ZhT TsT 02 (p. 4.3 of Table 1).

Allowable radio noise level, dB, at frequency

Type of moving object 21MHz | 153.0MHz | 21MHz | 153.0 MHz
parked moving
Electric rolling stock:
-3kv DC 45 18 58 30
-25kV AC 50 Hz 46 26 60 46
- main and shunting diesel locomotives, 30 14 40 26

diesel trains and rail buses

Note: 1 uV is assumed as 0 dB

Lithuania, Poland, Slovakia, Estonia
No data.
Latvia

Not regulated
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Ukraine

Simplex train and stationary station radio communication devices shall work at 2.13 MHz
(2.15 MHz), 151.725-156.0 MHz.

For Ukrainian railways the requirements are approved by the regulations TsSh-0058.

These requirements are approved by the following documents:

NB ZhT TsT 01 (p. 4.2 of Table 1 — informative)
Belarus NB ZhT TsT 02 (p. 4.3 of Table 1 — informative)
NB ZhT TsT 03 (p. 4.4 of Table 1, Appendix A, p. A.41.1 — informative)
NB ZhT TsT 04 (p. 4.4 of Table 1 — informative)
Kazakhstan | TsSh-4783
Latvia Not regulated
Lithuania No data
Poland No data
NB ZhT TsT 01 (p. 4.2, Table 1)
NB ZhT TsT 02 (p. 4.3, Table 1)
Russia NB ZhT TsT 03 (p. 4.4 of Table 1, Appendix A, p. A.41.1)
NB ZhT TsT 04 (p. 4.4, Table 1)
TsSh 4783 (p. 2.4)
Slovakia No data
Ukraine TsSh-0058
Estonia No data

Compliance assessment methods

NB ZhT TsT 01 (p. 4.2 of Table 1 — informative)
Belarus NB ZhT TsT 02 (p. 4.3 of Table 1 — informative)
NB ZhT TsT 03 (p. 4.4 of Table 1, Appendix A, p. A.41.2 — informative)
NB ZhT TsT 04 (p. 4.4 of Table 1 — informative)
Kazakhstan | No data
Latvia No document regulating the parameter
Lithuania No data
Poland No data
NB ZhT TsT 01 (p. 4.2, Table 1)
RUSSia NB ZhT TsT 02 (p. 4.3, Table 1)
NB ZhT TsT 03 (p. 4.4 of Table 1, appendix A, p. A.41.2)
NB ZhT TsT 04 (p. 4.4, Table 1)
Slovakia No data
Ukraine TsSh-0058
Estonia No data
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Conclusion: The parameter is regulated on the 150 mm gauge railways in Belarus, Russia and
Ukraine.

532 Interfaces between stationary networks and systems

5.3.2.1 Interface between transport networks of railways of adjacent countries
Belarus, Latvia, Russia

Connection of roadway constructions of the railway communication transport network at the
level of two bordering countries is organised using fibre optic and symmetrical copper communication
cable.

Connection of optic networks of adjacent countries is organised at the level of tributary endings
of near-border multiplexers (ADM) with synchronous digital hierarchy SDH (standardised by
recommendations ITU-T G.691, G.707, G.783, G.957).

Transport network between near-border ADM multiplexers is developed using SDH or PDH
technology (ITU-T recommendations G.702, G.711, G.712, G.718, G.720, G.726 - G.729, G.731,
G.732,G.735-G.739, G.741, G.751, G.753 - G.755) depending on the rate of the information exchange
between the telecommunications networks of adjacent countries.

Connection of the telecommunications networks at the SDH or PDH joint level rules out the
possibility of network control signals passing into adjacent network.

Latvia note: additionally, ETHERNET connection can be created
Kazakhstan, Lithuania, Slovakia, Ukraine, Estonia

No data.

Poland

The connection on the border of the two countries is ensured by copper cable (in the frequency
range of 300-3400 Hz) or using fibre optic cables. At the same time 3 Mbit/s SDH ITU.T - G.703
hierarchy multiplexers are used.

These requirements are approved by the following documents:

Belarus OSJD R-895/2 (p. 2.1 and 2.2)
Kazakhstan | OSJD P-895/2
Latvia 0SJD P-895/2

Lithuania OSJD P-895/2

OSJD P-895/2

Poland Not regulated at the national level

Russia OSJD R-895/2 (p. 2.1 and 2.2)
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Slovakia 0OSJD P-895/2

Ukraine 0OSJD P-895/2

Estonia 0OSJD P-895/2

Conclusion: The parameter is regulated on the 1520 mm gauge railways.
5.3.2.2 Interface between operational communication of railways of adjacent countries
Belarus, Latvia, Russia

For operational management of train traffic and carriage between near-border stations in
adjacent countries, the connection of the operative communication networks (OCN) shall be performed
at the level of controller communication and interstation telephone communication (ITC). Connection
of other OCN types designed for the management of current contents of the near-border railway
infrastructure shall be performed based on individual agreements on the connection and interaction of
these networks.

Using the connection at the level of train controller communication, train controllers in adjacent
countries manage the station duty officers of the near-border stations, and ITC ensures communication
between the station duty officers of the near-border stations.

The connection of the digital OCN networks based on different types of equipment, but the same
principles, is ensured using two (primary and backup) E1 channels between near-border OCN digital
switching stations or between the managing and near-border executing station of the railways in adjacent
countries.

Possible format of the interaction protocol establishing the procedure for the informational and
logical interaction via common signalling channel between OCNs of adjacent countries is provided in
Table 1.

Table 1
Connecting message structure Byte number
Protocol discriminator 1 (F2H)
Type of message (primitive command/identification) 5
Sender’s address Station number (within the 4
dispatch circle)
Time slot number in E1 stream, which contains the information on the number the
dispatch circle. ’
Time slots from 1 to 15 and from 17 to 30 are used.
Time slot 31 is for routine maintenance.
Backup 3
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Connecting message structure Byte number

Recipient’s address (virtual number used to
organise incoming and outgoing addressing
recoding tables of different manufacturers of the
operational communication equipment. It is
advisable for an object number to begin with 1
and the total number of objects not to exceed 2048
(to save memory resources).

Object number or group

number 6-7

Where digital and analogue OCN networks are joined, the connections shall be established by
the OCN signalling adopted for the digital network using converters of digital call code to tone signals,
which are adopted at every railway station of adjacent countries, for the transmission of a selective call.

For the connection with 2-wire analogue controller communication lines, the OCN equipment
shall use special manageable 2-wire terminals ensuring connection, amplification and correction of the
amplitude-frequency line distortions.

Connection of analogue OCN systems can be arranged using operational communication
switchboards and physical cable and overhead communication line circuits using LF and AF channels.

LF channels shall have the following parameters:

- useful frequency range with cable communication lines with copper wires, from 300 to

3400 Hz;
- useful frequency range with overhead lines, from 300 to 2400 Hz;
- transmission levels 5.2 dB in the entire frequency range;
- minimum reception level minus 15 dB at 800 Hz;
- limit attenuation value max 20 dB at 800 Hz.

Standards of interfering voltage Un at the LF channel inputs on operational communication
switchboards of adjacent near-border stations are given in Table 1 of Section 5.3.1.2.

AF channels of analogue systems shall have standardised parameters.
Kazakhstan, Lithuania, Slovakia, Ukraine, Estonia

No data.

Poland

No document adopted at the national level
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These requirements are approved by the following documents:

STP 09150.19.022
Belarus 0OSJD R-895/2
0OSJD R-895 (p. 3, 6-8)
0SJD R-895/2
Kazakhstan 0SJD R-876
Latvia 0SJD R-895/2
0SJD R-876
. . 0SJD R-895/2
Lithuania 0SJD R-876
0SJD R-895/2
Poland 0SJD R-876
Not regulated at the national level
Russia OSJD R-895 (p. 3, 6-8)
Slovakia 0SJD R-895/2
0SJD R-876
. 0SJD R-895/2
Ukraine 0SJD R-876
Estonia 0SJD R-895/2
0SJD R-876

Conclusion: The parameter is regulated on the 150 mm gauge railways. Requires additional
study and development of technical solutions for the connection of the OCN based on different types of
equipment and technologies (TDM with group channel, TDM PBX, IP, tone selective call over LF
channels, etc.).

5.3.2.3 Interface (connection) between generic telephone communication of railways of
adjacent countries

Belarus

Regulated by STP 09150.19.022 and OSJD 0O-890.
Kazakhstan, Lithuania, Slovakia, Ukraine, Estonia
No data.

Latvia

Not regulated

Poland

No document adopted at the national level
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Russia

Connection of generic telephone communication of the railways of adjacent countries designed
for the general management of technological processes is performed at the level of main automatic
switching nodes.

Connection between digital nodes of automatic switching of different countries is performed via
E1 level digital transfer channels via digital connection lines.

Digital connection lines are integrated into switching systems at A interface (recommendation
series Q.5120 with the following parameters:

- signal speed at receipt— 2048 kbit/s + 50*10°, signal speed at transfer — 2048 kbit/s with
accuracy determined by the station generator;

- used line code — HDB3;

- pulse shape shall comply with the template given in Fig. 15 ITU-T G.703;

- measurement load resistance shall be 75 Ohm for coaxial lines, 120 Ohm for symmetrical lines
(this resistance is for the interface between the terminal line set and terminal set of the switching system);

- nominal peak sending voltage is 1.5+0.15 V for coaxial lines, 3+0.3 V for symmetrical lines;
peak pause voltage is 0 V+0.12 V for coaxial lines, 0+0.3 V for symmetrical lines.

- nominal pulse duration measured at 0.5 of amplitude value is 244 + 25 ns;

- input resistance of the interface shall be 75 Ohm (1200hm for symmetrical lines). Reflection
attenuation shall be:

° in frequency range from 51 to 102 kHz — min 12 dB;
° in frequency range from 102 to 2048 kHz — min 18 dB;
. in frequency range from 2048 to 3072 kHz — min 14 dB;

- phase jitter on the output of the terminal set of the switching systems at the interface with the
connection PCM-line shall not exceed 0.05 of a single interval;

- digital signal on the input of the receiving part shall comply with the aforementioned
requirements taking into account the parameters determined by attenuation of connection couples
(attenuation value at 1024 Hz shall be within 0 dB to 6 dB);

- effect of interference noise with signal/noise ratio over 18 dB on incoming PCM-signal shall
not generate errors or other failures in the switching system equipment.

The number of digital connection lines between the main (trunk) automatic switching nodes is
determined taking into account both terminal and transit telephone load.

Total load between adjacent automatic switching nodes is calculated by the formula:

n m

_ o0 B 4

YAfB - YAB +2Yimp +ZYimp
i=1 i=1

o
where YAB is the terminal connection load;
B
mp_ transit load from node A through node B;
A
imp_ transit load from node B through node A/
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Taking into account that bundles of digital connection lines are not blocked, Erlang tables are
used for the calculation of the number of the connection lines.

Call losses are assumed to be equal to 1% (in accordance with ITU-T recommendations).

Digital signalling QSIG (recommendation Q.931 ITU-T) or SS7 ETSI ISUP is used as a digital
signalling system between switching nodes

These requirements are approved by the following documents:

STP 09150.19.022
Belarus | 053D 0-890
0OSJD R-895/2
Kazakhstan | o3 B asa
L atvia 0SJD R-895/2
0SJD R-868
Lithuania 0OSJD R-895/2
0SJD R-868
0SJD R-895/2
Poland 0OSJD R-868
Not regulated at the national level
. OSJD R 895/2 (p. 2.3)
Russia 0SJD R-868 (p. 4.3.2,6.1.2, 6.1.3, 8)
Slovakia 0SJD R-895/2
0SJD R-868
Ukraine 0OSJD R-895/2
0OSJD R-868
Estonia 0SJD R-895/2
0SJD R-868

Conclusion: The parameter is regulated on the 1520 mm gauge railways.

533

IP connection addressing plan for interconnection of the generic railway data

transfer systems of adjacent countries

Belarus

Regulated by OSJD R-899.

Kazakhstan, Lithuania, Slovakia, Ukraine, Estonia

No data.

Latvia

Not regulated

Poland

Not regulated at the national level.
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Russia

For the purposes of uniting the generic railway data transfer systems of adjacent countries (for
exchange of information between the administrations), EURADAT addressing plan has been taken as a

basis.
IP addressing of internal railway networks:
IP network 172.26.x.y
Network mask 255.255.255.0
where X is the country code in accordance with memo O 920,
y is an index from 1 to 254.
IP addressing for the connection between routers of the railways of adjacent countries:
IP network: 172.26.103.y
Network mask: 255.255.255.252
Backup network: 172.26.104.y
These requirements are approved by OSJD memo R-899 (p. 1).
These requirements are approved by the following documents:
Belarus 0OSJD R-899
0SJD R-899
Kazakhstan 0SID O 920
Latvia 0OSJD R-899
0SJD 0920
. . 0OSJD R-899
Lithuania 0SJID O 920
0SJD R-899
Poland 0OSJD 0 920
Not regulated at the national level
RUssi OSJD R-899 (p 1)
ussia 0SJD 0 920
Slovakia 0SJD R-899
0SJD 0920
Ukraine 0OSJD R-899
0OSJD 0 920
Estonia 0SJD R-899
0OSJD 0 920

Conclusion: The parameter is regulated on the 150 mm gauge railways in Belarus and Russia.
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534 Parameters of the operational radio communication systems used on 1520 mm
and 1435 mm gauge track blocks and the CIS-EU border

Belarus

Regulated by STP 09150.19.019 and OSJD R-875.
Kazakhstan, Lithuania, Slovakia, Ukraine, Estonia
No data.

Latvia, Russia

Locomotives operating on 1520 mm and 1435 mm gauge sections at the CIS/EU border shall
be equipped with operational communication devices appropriate for the infrastructure of the sections.
Types of radio equipment shall be approved separately for each section.

Below are the standard main parameters of stationary and locomotive operational
communication radio stations in the near-border areas.

1. Train radio communication in hectometre radio frequency band:

- transmitter power 12 W;
- frequency modulation, maximum deviation 25 kHz;
- main train radio channel frequency 2130 kHz;

- receiver sensitivity at signal/noise ratio 12 dB (SINAD), 1/2 emf) max 5 pV;
- use of selective calls:

driver — 1000 Hz;

station duty office — 1400 Hz;

train controller — 700 and 2100 Hz.

2. Train radio communication in ultrashort radio frequency range:

- transmitter power 10 W;

- frequency modulation, maximum deviation 5 kHz;

- working frequency range 51.7-1540 and 155.0-1560 MHz;
- frequency spacing 25 kHz;

- main train radio channel frequency 151.825 kHz;

- receiver sensitivity at signal/noise ratio 12 dB ((SINAD), 1/2 emf) max 0.5 pV;

- work with open channel without using selective and

individual calls.

These parameters are set forth by GOST 12252 (Table 2) and ‘Technical requirements for
locomotive (mobile) radio unit designed for the use on the JSC RZD railways’.

3. GSM-R operational radio communication system.

Parameters of stationary and locomotive GSM-R equipment shall satisfy the requirements of
EIRENE project FRS and SRS. Necessary organisational and technical activities shall be carried out to
ensure operation of the locomotive radio stations in the GSM-R system in the near-border areas of
adjacent countries.
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Technical solutions for the construction of operational radio communications (digital, GSM-R
and analogue) in the near-border area require additional development.

Poland

Operational communication devices are used in accordance with the permits issued by the
Electronic Administration for the use of the frequency range 150 MHz (in increments of 25 kHz, F3
modulation, using frequency-selective call).

These requirements are approved by the following documents:

Belarus STP 09150.19.019
0SJD R-875
Kazakhstan | OSJD R-875
Latvia OSJD R-875
Lithuania 0OSJD R-875
OSJD R-875
Poland Not regulated at the national level
GOST 12252 (Table 2)
Technical requirements for locomotive (mobile) radio unit designed for the use on the
. JSC RZD railways
Russia 0SJD R-875
EIRENE FRS
EIRENE SRS
Slovakia OSJD R-875
Ukraine 0SJD R-875
Estonia 0OSJD R-875

Conclusion: The parameter is regulated, but requires further studies and technical solutions.
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6 APPENDICES
6.1 LIST OF THE CONTACT GROUP MEMBERS

In accordance with memo records from meetings 15 to 22 of the ERA/OSJD Contact Group on
“OSJD/ERA cooperation for the analysis of interaction between the systems within and outside the EU
with 1435 mm and 1520/1524 mm track gauge”

6.2 LIST OF QUESTIONS REQUIRING ADDITIONAL STUDY

See proposals in the Appendix ‘List of issues and open questions in the document “Analysis of
the basic parameters for maintaining the technical and operational compatibility of the 1520 mm and
1435 mm gauge rail systems at the Commonwealth of Independent States (CIS)/European Union (EU)
border”’. Subsystem: CCS and communications (version 1.03 of 31.08.2012)
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List of problems and open points of the

“Analysis of the basic parameters for maintaining the technical and operational compatibility of the 1520 mm and 1435 mm
gauge rail systems at the CIS-EU border. Subsystem: Control, Command and Signaling (version 1.03 of 31.08.2012) requiring
additional decisions or study

IlepedyeHnnb npodJieM M OTKPBITHIX BOIIPOCOB

JOKYMEHTA «AHAJIN3 NAPAMETPOB, SIBJISIIOUIUXCS ONPeAesIIONUMU IJIS COXPAHEHUS TEXHUYECKON U IKCILIyaTAIMOHHOM
COBMECTHMMOCTH 3KeJIE3HOA0POKHOM cucTemMbl KoJien 1520 mm u 1435 mm na rpanune CHI'-EC. IToacucrema: CIb u
cBs3b» (Bepeus 1.03 ot 31.08.2012 ropna),

KOTOpbIe TPeOYIOT pelieHus1 WU JT0TMOJTHUTEILHOT0 H3yYeHUs

1. Ilenb: B3auMHOE COJIMKCHHE U TapMOHM3aIisa HopMatuBHOM 0a3er OCYK/] u EXX/IA /

Objective: mutual approximation and harmonisation of OSJD and EU legislation

2. IIpoGieMHbIE U OTKPBITHIE BOIIPOCHI

Problems and open points



Appendix 6.2 (v. 1.03 of 31.08.2012)

Ta6muna 1/ Table 1

YpoBeHb pemieHus
Level of decision

Nnpe
e HaumenoBanue nmapamerpa | Onucanue npo6JieMbl HJIH OTKPBITOT0 BOMpoOca OCHKI Ipenno:xenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RzD)
1. Koncrpykuus u 3xcuryaranus exununsi IIC / Design and operation of RS unit
1.2.1 | MakcuManbHOE PacCTOSTHHE [Ipobnema - ycTaHOBIEHUE €AMHONW HOPMEI. X OCX] cocTaBuTh MepeyHH:
MEXY OCSIMH Problem — determination of single normative value [Tomnexur | — y4acTKOB IMyTH (Ha MeperoHax
EXJIA: nis cymectByronux jimaub - 17 500 mm U3Y4YECHUIO CTaHITUAX BCEX THIIOB);
Maximum axle distances Jutst HOBBIX Juami - 20 000 MM (HOpMa). —  OABIDKHOTO COCTABA BKIIIOYAS
ERA: for existing lines — 17 500 mm To be cnenuanbHeii I1C Bo Beex peskuMax
for new lines — 20 000 mm (normative value) studied ero paboTsl,

OCX/: ne HopmupoBat (npaktuuecku 19 000 mm)
OSJD: no value set (de facto 19 000 mm)

Jlyisg petieHus MPoOJIeMbl HJTH PUCOSAMHEHUS K HOPME
TCH HeobxoaumMo 1Sl KOPHIOPOB COBMECTUMOCTH
MIPOBEPUTH OTCYTCTBHE:

— B uHppactpykType CLIb myTeBbIX y4acTKOB CUCTEM
00HAPYKCHHUS 110€3/1a C PACCTOSHUEM MEHBIITUM HJIH
PaBHBIM HOPME;

— TOJBWKHOTO cocTaBa (BKouas crienuaibHbiid [1C B
Tporiecce TeX00CTy)KUBaHUS U PEMOHTA) C
PacCTOSIHUEM PaBHBIM WIIH OOJIBIIAM HOPME.

To resolve a problem or accept TSI value for
interoperability corridors there should be a verification of
absence:

HE COOTBETCTBYIOLINX HOPME H
paccMoTpeTh T/3 pacdeTa BO3MOXKHOCTH
MO3TAIMHOTO MPUCOSUHEHHS K €THHON
HOpME

OSJD to create lists of:

— track sections (and stations of all
types);

— RS (including special RS) in all
operational modes

which don’t comply with normative
value and evaluate technical elements to
estimate the possibility of gradual
acceptance of normative value
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YpoBeHb penieHus

Wnne Level of decision
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RZD)
— train detection systems with distance < normative
value in the CCS infrastructure of track sections
— RS (including special RS under maintenance or
repair) with distance > normative value.
1.2.2 | MuHUMaJIbHOE PACCTOSIHUE [Ipobnema — HEOOOCHOBaHHBIN IMITUPUIECKUH MOIX0/a K X EXJIA npoBecTH aHanu3 CBOICTB
Mexay ocsimu (1) HOPMUPOBAHHUIO. UCIOJIB3yeMbIX JaTuuKoB cucteM CO u
(mo 350 xm/4) EXIA:ai>V Xx7,2 YCTaHOBUTH KOJUIECTBEHHBIE HOPMBI
OCX/I: 500 MM napameTpa
Minimal axles distances (1)
(up to 350 km/h) Problem — unjustified empirical approach to regulation ERA should analyse properties of
ERA: ai >V x7,2 detectors used in train detection systems
0SJD: 500 mm and set up quantitative values of the
parameter
1.2.3 | MuHHMaJIbLHOE PACCTOSIHUE [Ipobnema - nmpeasioxKeHNE HOPMBI. X X OCXI u EXXJIA matp mpeuiokeHus o
MEXIy ocsiMH (2) EXJIA: OTKpBITBIH BOIPOC HOPMHPOBAHUIO ITIapaMeTpa
(cBbrme 350 km/4) OCX: OTKpHITHIH BOIIpoc
0SJD and ERA should give proposals
Minimal axles distances (1) Problem — introduction of normative value. for the normative value of the parameter
(> 350 km/h) ERA: open point
OSJD: open point
1.2.4 MuyHHMaNIBHOE pacCTOsIHUE [Ipo6nema - ycTaHOBIIEHNE €IUHOW HOPMBI. X X OCXI u EXXJIA paccMoTpeTh

MexIy ocsimu (3)

(30Ha HEYYBCTBHUTEIILHOCTH)
Minimal axles distances (1)
(> 350 km/h)

EXIA: 3 000 mm

OCX: 1 900 mm

Problem — introduction of single value.
ERA: 3000 mm

OSJD: 1900 mm

BO3MOKHOCTb YCTAHOBJICHUSA e,[[PIHofI
HOPMEI ITapaMeTpa

0SJD and ERA should assess the
possibility to set a single value of the
parameter
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YpoBeHb penieHus

Wnne Level of decision
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXJIA (PIKD) Proposal by RF
Index
ERA 0SJD
(RZD)
Paccrosinue (BbIHOC) Mexkay KpaitHel BricTynaromei Toukoii eanuaunbl [1C 1 ocbro Gimkaiiiedt KoinecHO! napbl:
Distance between outer point of rolling stock and axle of the closest wheelset:
1.2.5 | - Ha HOBBIX BBRICOKOCKOPOCTHEIX | [IpoGmema — npucoenunenne k Hopme TCU CLIb. X OCX ]I paccMoTpeTs BO3MOXKHOCTh
nuHsIX (1) EXJIA: ne 6osee 5 000 mm npucoenunenus kK Hopme TCU CLIb nipu
) . OCK/: He HopMHpOBaH CTPOUTEIBCTBE HOBBIX
- on new high-speed lines (1) .
BBICOKOCKOPOCTHBIX JINHUH
Problem — acceptance of TSI CCS requirements For OSJD to evaluate the possibility to
ERA: less than 5 000 mm accept TSI CCS requirement while
OSJD: not specified constructing new high-speed lines
1.2.6 | - Ha ApYTHX JTUHUSAX HE [Ipobnema - ycTaHOBIEHUE €AMHOW HOPMBI. X X EXKJIA onmcatb 0coOblii cityvaid asst
BBICOKOCKOPOCTHBIX (2) EXJIA: mis cymecTByronux JiuHui - He 6onee 4 200 mMM; Momnexur | crpan OCK/] x.1. kosien 1520 mm.
. . JUIS HOBBIX (MOJEPHU3UPYEMBIX ) JINHUMA — HE nzyuennto | OCXK/ nyist KopuaopoB COBMECTUMOCTH
- on other non-high-speed lines .
) 6osiee 5 000 mm To be COCTaBUTh:
OCX: ne 6onee 3 500 Mm assessed | — mepedyeHb U KOJIUYECTBO OOBEKTOB,

st perenus npo6ieMsl 1 npucoenuHenus kK Hopme TCU
CIIb HE00X0IMMO IJIST KOPUIOPOB COBMECTUMOCTH
MIPOBEPUTH TEXHUUECKYIO BO3MOKHOCTD IIPUBEIECHUS
nH(ppacTpykrypHbIX memeHToB CLIb x HOpMe TCU

Problem — setting out the single requirement

ERA: for existing lines — less than 4 200 mm;

OSJD: less than 3500 mm

To resolve the problem and accept TSI CCS requirements
it is necessary to evaluate technical possibilities to adjust
infrastructure elements to the requirements of TSI.

TAC CYHICCTBYIOT TCXHUYCCKUC
POOJIEMBI;

— 000CHOBaHHE YKOHOMUYECKOM
LICJ'ICCOO6p3.3HOCTI/I IIOS3TAaITHOI O
npusenenus k Hopme TCHU CLIb

For ERA to describe a special case for

OSJD countries with 1520 mm gauge.

OSJD: to develop for OSID

interoperability corridors:

- list and quantity of objects with
existing technical problems;
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YpoBeHb penieHus
Level of decision

Hupe
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RZD)
- economical evaluation of the
need of gradual adjustment to
TSI CCS requirements
1.3.1 | MuHuManbHas WUpHHA 00042 [Ipobnema — npeanoxeHne HEOOOCHOBaHHONH HOPMBI CO X EXJIA npoBecTH aHanu3 CBOICTB
KoJjieca croponsl EXXIA. HCTIONb3YyEMBIX AATYUKOB cucteM CO u
. . . EXJIA: 133 mMm JIaTh T/9KOHOMHUYECKOE pacyeT
Minimal wheel rim width OCXKI: 126 mm MEPOIPUATUH, CBA3aHHBIX C
YCTaHOBJICHHEM HOPMBI — 126 MM, T.K.
Problem — unjustified requirement proposed by ERA. npemnoxenne EXXJIA nempuemieMo ajist
ERA: 133 mm OCX/]
0OSJD: 126 mm
For ERA to analyse characteristics of
train detection system detectors being
used and make an economic evaluation
of actions with regard to acceptance of
value — 126 mm. Current ERA proposal
is not acceptable for OSJD.
1.3.2 MunuManbeHeI ArameTp kosieca | [IpoGiema — He0OOOCHOBAHHBIN IMITMPUUYECKUN TIOX0/1a K X EXJIA npoBecTu aHanu3 CBOMCTB

Minimal diameter of the wheel

HOPMHPOBAHHIO
EXJIA: 330 MM mipu ckopocTsix g0 100 km/4
D =150+ 1,8 X V mpu 100 <V < 250 xm/u
D =50+ 2,2 x V npu 250 <V <350 xm/4a
OCX/: 330 mm nipu ckopoctax 10 160 km/g
470 MM mipu ckopocTsx cBbiiie 160 km/9 1 10
350 km/q

HCITOJIB3yEeMBIX MaTuukoB cucteM CO u
paccMOTPETHh BO3MOKHOCTh
YCTaHOBJICHHUSI €TUHBIX
KOJTMYECTBEHHBIX HOPM

ERA should analyse properties of
detectors used in train detection systems
to assess a possibility to setu p sigle
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YpoBeHb penieHus

Wnne Level of decision
HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
KC - .
Parameter Description of a problem or open point EXKIA (PAKI) Proposal by RF
Index
ERA 0SJD
(RZD)
Problem — unjustified empirical approach to development qualitative requirements
of the requirements
ERA: 330 mm for speed up to 100 km/h
D =150 + 1,8 x V while 100 <V <250 km/h
D =50+ 2,2 x V while 250 <V < 350 km/h
OSJD: 330 mm for speed up to 160 km/h
470 mm for speed from 160 to 350 km/h
1.3.3 | MunumanpeHas TonmuHa rpebust | [Ipobiema - ycTaHoBIIeHHE €AMHON HOPMBEI. X X OCXIO u EXJIA paccMoTpeThb
o ) EXJIA: 20,0 mm, ecniu quametp D > 840 mm BO3MOXHOCTb YCTAHOBJICHHS €TUHOMI
Minimal thickness of the flange 27,5 M, eci muaverp D < 840 mw HOPMBI
OCX/: 25 mMm (JIatBus -20 MM, JIutea — 21 Mmm)
OSJD and ERA to study the possibility
Problem — set out of the single requirement to set out the single requirement
ERA: 20,0 mm, when diameter D > 840 mm
27,5 mm, when diameter D <840 mm
OSJD: 25 mm (Latvia -20 mm, Lithuania — 21 mm)
1.3.4 | Beicora rpedHs [Ipobnema — pacmmpeHue HOpMAaTUBHON 0OJIacTH X EXJIA paccMOTpeTh BO3MOXHOCTh

Flange height

napamerpa
EXIA: 27,5 — 36 mm
OCX/: 27 — 41 MM nJ1st BarOHOB
27 — 37 mm miis tarosoro I1C

Problem — extension of the requirement for the parameter
ERA: 27,536 mm

pacmmpenus quarna3oHa HopM
napameTpa

ERA should evaluate the possibility to
extend values of the parameter
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YpoBeHb penieHus
Level of decision

Hupe
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RZD)
OSJD: 27 — 41 mm for wagons/coaches
27 — 37 mm for traction units
1.3.5 | IIpocTpaHCTBO MEXITY [IpobGema - mpemoKeHne HOPMBI. X X OCXI u EXXJIA mate mpeuiokeHus 1o
KOJIeCamu, CBOOOIHOE OT EXJIA: OTKpBITBIN BOIpOC [lomnexxuTt | HOpMHPOBaHHUIO MapaMeTpa (B
METajl1a 1 HHAYKTHBHBIX OCX]I: OTKpBITEIA BOIpOC UCCIIEI0OBa | 0COOEHHOCTH IS IOKOMOTHBOB U
KOMIOHCHTOB HUIO MACCaKUPCKUX BaroHOB).
Space between wheels free of Problem — proposal for the requirement _
metal and inductive components To be OSJD and ERA to develop requirement
researched | for the parameter (especially for
locomotives and passenger carriages)
141 MaxkcuMalbHOE KOJTHYECTBO [Ipobnema — rapmonuzanus ¢ Hopmoit TCU CIIb X OCX ]I paccMOTpeTh ycia0BUs
[I0/1aBacMoro necka EXJIA: 0,8 + 0,2 kr/mun mis ckopocter 10 140 km/gac IPUMEHEHUS YCTPOUCTB II01a4H IeCKa
. . 1,3 + 0,3 Kr/MuH 1151 CKOPOCTEH CBBIIIE TsiroBoro I1C 1 nomycTumocTs
Maximum volumes of sanding .
140 KM/LIaC rapMOHH3allM HAHMOHAJIbHOW HOPMEI C
OCXKJI: 1.2 — 1,5 xr/mun qust nepeaaux KIT nopmoit TCH CLIb
0,7 — 1,2 xr/mMun ais nocneayromux KIT
Problem — harmonisation with TSI SSC requirement For OSJD to investigate conditions of
ERA: 0,8 + 0,2 kg/min for speeds up to 140 km/h sanding fo_r tractl_on e an_d pOSSIbIlIFy
1,3 + 0,3 kg/min for speeds more than 140 km/h to harmonise national requirements with
0OSJD: 1.2 — 1,5 kg/min for front end RS TSI CCS.
0,7 — 1,2 kg/min for the consecutive RS
1.4.2 XapaKTepUCTUKHU ITECKa [Ipo6nema - ycranosnenue B TCU CLIb HOpMBEI, X EXIA s TCU CLB paccmoTpeTh

Characteristics of sand

npuHATOH B cTpanax OCK/]
EXIA: OTKpBITEIH BOTIPOC

BO3MOXXHOCTb IIPUHSTHUS 32 OCHOBY
HOPMBI, IpUHATOM B cTpanax OCXK]]
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YpoBeHb penieHus
Level of decision

Hupe
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RZD)
OCXK/: HopmupoBaH mecok HOpMajabHOTO U
MTOBHIIIEHHOTO KaYeCTBa For ERA to evaluate possibility to
introduce requirements similar to those
Problem — introducing in TSI CCS requirements similar used in OSJD countries.
to those used in OSJD MS
ERA: open point
0SJD: Sand of normal of higher quality is required
1.5 Boptoseie ycrpoiicTBa mmst [Ipo6ema - ycranosnenne B TCU CLIb HOpMEI, X EXIA ms TCU CLB paccMoTpeTh
CMa3KH IPEOHSI KoJee npuHATOH B cTpanax OCK/] BO3MOXHOCTb IIPUHATHUSA 3a OCHOBY
L. EXIOA: OTKpBITEHIH BOTPOC HOpPMBI, TpuHATON B cTpanax OCXK/]
On_.board flange lubrication OCX: HopMupoBaHbI Kaue€CTBO CMa3KH, MOPSIA0K
equipment PMHP > TTOPAA . . -
JIOTTyCKa U MPUMEHECHHUS For ERA to investigate possibility to
Problem — setting up TSI CCS requirements similar to introduce requirements based on
0SJD experience of OSJD countries.
ERA: open point
0SJD: existing requirements for the quality of lubricants,
rules on access and application
1.7.1.1 | OceBas Harpy3ka [Ipobnema - ycTaHOBIEHUE €AMHON TrAPMOHU3HUPOBAHHOM X X EX/IA onwmcath ocoOblii cityuait mis
HOPMBI. IMognexur | x.1. koaen 1520 MM U 1aTh MOSICHEHUS
Axle load EXJIA: He meHee: H3yueHHto | (TexX. HH(OPMAIMIO) 1O MpeIaraeMon
- 5 Tc, xak nmpaswio, ast enuauiy LIC ¢ 2-ma To HOpME
ocsiMU | OoJiee; investigate | OCX]] u3y4uTh ONBIT HOPMUPOBAHHUS

-4 Tc gns equaun [1IC ¢ 4-Ms ocsaMu U

EXIA n nns xopuaopos
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YpoBeHb penieHus

Wnne Level of decision
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RZD)
TOPMO3HBIMHU KOJIOJAKAMU; COBMECTUMOCTHU MPCACTABUTD:
- 3,5 Tc misa enunmi [1C ¢ 6onee yem 4-Ms — IepedeHb OOBEKTOB U YCIOBUH IS
TOPMO3HBIMH KOJIOJIKAMHU. rapMoHu3anyu ¢ Hopmoi EXXIA;
OCX/I: e menee 10 Tc (11 Tc nns C-)JIeKTpOMOTpI/IC); —  T/PKOHOMHYECKOE 0O00CHOBaHUE
16 Tc — st JlatBun TI09TAITHOTO TPUBEIEHHUS K HOPME
TCHU CLIb
Problem — setting of single harmonised requirement
For ERA to describe a special case for
1520 mm railway system together with
clarifications (technical information) on
the introduced requirement
For OSJD to study ERA experience in
requirements development and to
provide for interoperability corridors:

- objects and conditions for
harmonisation with EU
requirements

- Technical-economic justification
of gradual acceptance of TSI
CCS requirement

1.7.1.2 | Macca meraiia enuaunst [1C [Ipobnema - npeasoxeHne HOPMBI. X EXIA nate npenioxeHus mo
RS unit metal weight EXKITA: OTKpBITBIN BOIPOC HOPMHUPOBAHHMIO TIapaMeTpa (¢ y4eToM
OCXK]I: He permaMeHTHPOBaH U HE IPUMEHSICTCS napka [1C crpan OCX]/)
Problem — introduction of requirement For ERA to propose a requirement for
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YpoBeHb penieHus

Wnne Level of decision
HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
KC . .
Parameter Description of a problem or open point EXKIA (PAKI) Proposal by RF
Index
ERA 0SJD
(RZD)
ERA: open point the parameter (taking into account
0SJD: not regulated, not applicable rolling stock used in OSJD counties)
1.8 [Mpumenenue BcriomoraTenbHbIX | [Ipobiema - ycTaHOBIEHUE €AMHON TApPMOHU3UPOBAHHOM X X [Ipennoxenus cm. m.1.7.1.1
IIYHTUPYIOIIUX yCTpOﬁCTB HOPMBI.
Aoplicati fb . EX/IA: HeT HeoOX0IUMOCTH IPUMEHEHUSI For proposals see p. 1.7.1.1
pplication of bypass equipment OCXK/: ne menee 10 Tc (11 Tc mst 2ME€KTPOMOTPUC);
16 Tc — ms JlatBun
Problem — setting up a harmonised requirement.
ERA: no need for application
OSJD: not less than 10 tf (11 tf for motrices)
16 tf — for Latvia
1.9 OnekTpudeckoe corporupicaue | [Ipobiema - ycTaHOBIIEHHE €IUHON TaPMOHU3UPOBAHHOM X X OCXK]I u EXXJIA paccMoTpeTh

MEXTy KoJiecaMu

Electrical impedance between
wheels

HOPMBI,
EXIA: ne 6onee 0,05 Om
OCX]I: ue 60mee 0,01 Om

Problem — development of a harmonised requirement.
ERA: less than 0..05 ohm
OSJD: less than 0.01 ohm

BO3MO>KHOCTb TApMOHHU3AIUH HOPMBI
napaMerpa.

EXIA n OCX] nomoiHUTEIHHO
YTOYHHTH CHETH(UKAINIO ITapaMeTpa
Jutst ciaydast mpumenenus T1C ¢
KOJIECHBIMHE TTapamMu 6e3 o0IIIe ocH.

For ERA and OSJD to evaluate
possibility to harmonise requirement for
the parameter

For ERA and OSJD to additionally
specify the parameter for rolling stock
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YpoBeHb penieHus

Wnne Level of decision
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PKJT) Proposal by RF
Index
ERA 0SJD
(RZD)
with wheel-sets without common axle
1.10 Kom6unanus csoticts [1C mist [Ipobnema - npeanoxeHne HOPMBI. X X OCXI u EXJIA nate npeayioxeHus mno
obecrieueHns TpedyeMoit EXJIA: OTKpBITEIH BOIPOC [lomnexxuT | HOPMHPOBAHUIO TTAPAMETPA.
AUHAMUKH COLPOTHBIICHHS OCX]I: OTKpBITBI BOIIPOC HCCIIEI0BA
tiyHTa HUIO For ERA and OSJD to propose a
Combination of rolling stock Problem — introduction of a requirement To be requirement for the parameter
properties to ensure required | ERA: open point researched
bypass impedance(resistance?) | OSJD: open point
dynamics
1.11 [TpumeneHue creruanbHbIX [Ipo6Giema - ycranoriienue B TCU CLIb HOpMBEI, X EXJIA paccMOTpeTh BO3MOXKHOCTh
yerpoiicrs CLb npunsaToit B ctpanax OCX]] BuroueHus mapamerpa B TCU CLIb kak
App_lication of special CCS EXJIA: e npuMeHstOTCS cneruduaHOro (0cod0To Ciryyas) Jist
equipment OCXK]1: HopMupoBaH XK. . kKojien 1520 mm.
Problem — introduction of OSJD used requirement in TSI For ERA to evaluate possibility to
CCS. introduce in TSI CCS a parameter as a
ERA: not applicable specific case for 1520 mm system
OSJD: applicable
2. DiekTpoMaruuTHasi coBmectumocth / Electromagnetic compatibility
2.2.1 | YacTroTHOE peryiupoBaHue [Ipobnema — npucoenuuenne k Hopme TCU CLIb. X OCX]] n3y4uTh OIBIT
) EXIIA: HOpMEI + METO0JIOTHS [Moanexut HOPMHPOBAHHMS U IPUMEHEHHUS
llflrequency regulation OCX]I: OTKpBITBI BOTIPOC U3Y9CHMIO | mpennaraemoro EJKJIA perymstopa
pEneIbHO A0IyCTUMBIE HOPMBI
HOMEX0MHCCHH EAMHULE TIC 1 Problem — adoption of TSI CCS requirement To be ! PACENIOTPETE BOSMOHOCTE
napaMeTpbl OIIEHKH ) MPUCOEIUHEHHS K METO/I0JI0TUHU
COOTBETCTBHS ERA: requirements + methodology researched

Hopmuposanusa TCHU CLIb.
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YpoBeHb penieHus
Level of decision

Hupe
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PXKIT) Proposal by RF
Index
ERA 0SJD
(RZD)
Limits of emission of rolling OSJD: open point
stock unit and parameters for For OSJD to investigate an
verification of conformity .
experience of development and
OneHKa NpeBbIeHUIH application of TSI requirement and
YCTaHOBIEHHBIX MPEIETEHO evaluate possibility to adopt TSI CCS
AOITYCTUMBIX HOpM reqUirement.
Verification of surpassing of
limits
MerTtponorndeckue TpeOOBaHHS
Metrological requirements
2.3 [TonmHOE conmpoTHBIEHYE [Ipobnema - npeasoxeHne HOPMBI. X X OCX n EXJIA nats npeuiokeHus 1o
exunupl [1C EXJIA: OTKpBITHIN BOIPOC ITomyiexuT | HOPMUPOBAHUIO ITAPAMETPA
Il imped ¢ rolli ‘ OCX: OTKpBITHII BOIIpOC uccienosa | For Era and OSJD to propose
Erl:it Impedance of rolfing stoc HUIO requirements for the parameter
Problem — introduction of requirement To be
ERA: open point researched
OSJD: open point
24.1 ITocTostHHAs cocTaBisAOILIAs [IpoGiema - co3ganne HOpMATHBHOM 0a3bI. X X OCX n EXXJIA npuHATE y4actue B
Toka Tsru [1C EXIA: OTkpsIThIil BOIpOC [Momnexut | cozmaHuy HOPMATUBHOW 0a3bI U 1aTh
) . OCX: HopmupoBaH 9acTUIHO HCCIIEN0BA | IIPEIIOKEHHUSI 10 HOPMUPOBAHUIO
Direct component of RS traction
HHUIO rapaMeTpa
current . .
Problem — creation of requirements database To be
ERA: open point researched | For ERA and OSJD to participate in

OSJD: partially covered by requirements

development of the requirements
database and propose requirements for
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YpoBeHb penieHus

Wnne Level of decision
HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
KC o .
Parameter Description of a problem or open point EXKIA (PAKI) Proposal by RF
Index
ERA 0SJD
(RZD)
the parameter
2.4.2 | HuzkouacToTHbIE [Ipobnema - co3naHre HOPMaTUBHOM Oa3bl. X EXJIA paccMoTpeTh BO3MOXHOCTh
cocrapysiomue Toka Tsru [1C EJXXJIA: OTKpBITHII BOIpOC BKirouenns napamerpa B TCH CLIB kak
OCX/: HopmupoBan cnenupuaHoro (0coboro ciydas) s
Low frequency components for
X k.11, kosern 1520 mwM.
RS traction current .
Problem — development of requirements database
ERA: open point For ERA to evaluate possibility to
0OSJD: requirements introduce in the TSI CCS a parameter as
a specific case for 1520 mm system
2.4.3 | HuzkouacToTHbIE [Ipobnema - co3naHrie HOPMAaTHBHOM Oa3bl. X EXJIA paccMOTpeTh BOBMOXKHOCTb
COCTABJISIIOIINE 00PaTHOro ToKa | EXKJIA: OTKpBITHIA BOIIPOC BKroueHus napamerpa B TCU CLIb kax
BCHOMOTaTe/IbHOTO OCX]1: Hopmuposan crenuduuHOro (0co60ro ciyyas) s
obopymoBanus [1C
K. 1. koien 1520 mwM.
Rolling stock auxiliary Problem — de\{elopment of requirements database o
equipment reverse current’s low | ERA: open point For ERA to evaluate possibility to
frequency components OSJD: requirements introduce in the TSI CCS a parameter as
a specific case for 1520 mm system
2.4.4 | 25kV AC, 50Hz IMpenenbHbIie [Ipobnema - co3naHre HOPMAaTUBHOM 0a3bl. X EXIA g TCHU CLb paccMoTpeThb
HOPMBI DJICKTPOMArHUTHBIX EXJIA: OTKpBITHI BOIPOC BO3MOJKHOCTB IIPHHSTHUS 32 OCHOBY
TIOMEX ZJIst TATOBOTO OCXJI: Hopmuposan HOPMBI, pUHATON B cTpanax OCXK]]
AIEKTPOCHAOKCHIS
25KV AC, 50Hz limits of Problem — de\{elopment of requirements database For ERA tq evaluate possibility to use
electromagnetic emissions for ERA: open point OSJD requirements as a background for
traction power supply OSJD: requirements the TSI CCS.
2.4.5 | 3kV DC IlpenensHble HOPMBI [Ipobnema - co3naHre HOPMAaTUBHOM Oa3bl. X EXIA g TCU CLB paccMoTpeTh

QJICKTPOMAIrHUTHBIX TOMCX JJISL
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YpoBeHb penieHus

Wnne Level of decision
e HaumenoBanue napamerpa Onncanue npoodJieMbl MJIM OTKPBITOr0 BOIIPOCa OCKIT Mpennoxenne PO
Parameter Description of a problem or open point EXKIA (PAKI) Proposal by RF
Index
ERA 0SJD
(RZD)
TATOBOI'O 3JICKTpOCH36)KeHI/I$I E}KI[A OTKpI:ITI:IfI BOIIPOC BO3MOKHOCTD MMPUHATHUA 3a OCHOBY
OCX]/1: Hopmuposau HOPMBI, TpuHITON B cTparax OCXK/]
3kV DC limits for
elect_romagnetlc emissions for Problem — development of requirements database For ERA to evaluate possibility to use
traction power supply . .
ERA: open point 0SJD requirements as a background for
OSJD: requirements the TSI CCS.
2.5 IMpumeHeHNnEe MarHUTHBIX/ [IpobGema - mpemoKeHne HOPMBI. X X OCK u EXIIA nate npensioxeHus 1no
UHIYKIUOHHBIX TOPMO30B EXJIA: OTKpBITBIN BOIpOC ITomyiexuT | HOPMUPOBAHUIO ITAPAMETPA
‘ ic/edd OCK: OTKpBITHIA BOIIPOC HccaeaoBa
kL)Jrsaekgs magnetic/eddy-current HUIO For ERA and OSJD to propose
Problem — development of requirements database requirements for the parameter
ERA: open point To be
OSJD: open point researched
3. KKene3nonopo:xHasi 2ekTpocss3b / Railway electric communication
3 Bcee [Ipobnema - co3naHre HOPMAaTUBHOM 0a3bl. X EXIA g TCHU CLB paccMoTpeThb
All EXTA: OTKpBITBIA BOIPOC BO3MOHOCTb [IPHHSTHS 32 OCHOBY

OCXI: Hopmupoan

Problem — development of requirements database
ERA: open point
OSJD: requirements

HOPMBI, IpUHATOM B cTpanax OCXK]]

For ERA to evaluate possibility to use
OSJD requirements as a background for
the TSI CCS.
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