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6.10.7 CnernumanbHbie TpeboBaHMs A1 0TCTOs moe3aoB (Special requirements for

StADIING OF TrAINS) ....viciicc e e

6.10.8 O6opymnoBanue 3anpasku ToruBoM (Refuelling equipment)..........ccocvvvveieneen.

6.11 JOKYMEHTALMUS IO OKCIIMIYATALIUU U TEXHUYECKOMY
OBCJIIY’KUBAHHUIO (DOCUMENTATION FOR OPERATION AND

MAINTENANCE) ..ottt ettt
6.11.1  OO6mme moT0KEHUT (GENEIAl) ....ecvviiiiiii e
6.11.2 Oo6mmas mokymentarus (General documentation)...........cooeveeeeneneneseneenieneans
6.11.3 JloxymeHTanus 1Mo TEXHUIECKOMY o0cTykuBanuio u pemouty (Maintenance file)
6.11.4 Dkcrutyatannonnsle gokymentsl (Operating documentation) ........coccoceveeeneee.

6.11.5 MuHcTpyKuuu 1o MOPSAKY JSHCTBUI B aBapHiiHbIX cuTyanusax (Rescue diagram
AN INSEIUCLIONS) ...t
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1 AREA OF APPLICATION OF THE DOCUMENT

The present document was prepared by the joint contact working group of experts
(hereinafter the CONTACT GROUP) of the ORGANISATION FOR COOPERATION
BETWEEN RAILWAYS (hereinafter the OSJD) and the EUROPEAN RAILWAY
AGENCY (hereinafter the ERA) as part of cooperation between these organisations in
analysing the interoperability of rail systems both inside and outside of the EU with a track
gauge of 1520 mm (1524 mm for Finland) pursuant to a Memorandum of Understanding
signed in 2008 and subsequent years.

The OSJD performed this work pursuant to its plan of action for 2008 and subsequent
years.

The ERA performed this work pursuant to section 4.10 (Interconnection to a
1520/1524-mm Rail System) of the Mandate received by the Agency for Drafting a Third
Group of Technical Specifications for Interoperability (TSI).

The contact group performed an analysis of the existing technical specifications for the
Passenger carriages subsystem of the 1520 mm gauge rail system and identified the basic
parameters for maintaining the compatibility of the 1520 mm gauge rail system at the CIS-EU
border. The analysis was confined to technical and operational aspects of the railway system.
This analysis does not include high-speed traffic (speed higher than 200 kilometres (km) per
hour) as well as gang carriages.

This document contains the technical requirements for the aforementioned parameters
established by the regulatory acts currently applicable within the 1520 space and draws a
comparison between these requirements and the target values established for the basic
parameters of a 1435-mm gauge rail system by the TSI Locomotives and Passenger Rolling
Stock pursuant to the Directive on the Interoperability.

The language of this document is intended to reflect and to generalise, insofar as
possible, the technical requirements currently in effect in different nations. The terms used in
this document are not for service as regulatory references. The documents cited in tables of
reference documents for each technical parameter concerned should be used for more precise
statements of the requirements.

The materials (technical information) in this document may serve as the basis for
reflecting the 'basic parameters' of the 1520 mm system in the EU TSI for the purpose of
preserving the existing technical compatibility of the 1520 mm system at the CIS-EU border.
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2 HOPMATHUBHBIE (BA3OBBIE) JOKYMEHTbI (REFERENCE DOCUMENTS)

Lists of reference (basic) documents are being provided in tables of respective subtitles in Chapter 5.
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3. ONPEJAEJIEHUS U COKPAILIEHUS (DEFINITIONS AND ABBREVIATIONS)

Coxpamenne | Abbreviation | Definition

BHTII VNTP Industry-specific standards of process engineering

I'JIK TLV Threshold limit values

'OCT GOST Interstate standard

'OCT P GOST-R National standard of the Russian Federation

JACTY DSTU National Standardisation System of Ukraine

KM KM Cabinet of Ministers

JJ13 LDZ Latvian Railways

MIIC MPS Ministry of Railways

HTII NTP Standards of process engineering

1o TOR Technical operational regulations

CK JIBH SK DBN National construction standards for structures

CH SN Construction standards

CHbB SNB Construction standards of Belarus

CHull SNiP Construction standards and regulations

CTH STN Construction requirements and standards

CTb STB National standard of the Republic of Belarus

CT PK STRK National standard of the Republic of Kazakhstan

CTIT STP Company standards

CLIb STsB Signalling, interlocking and blocking

TCU TSI Technical Specification for Interoperability

YU IM Infrastructure Manager

[[H1A TsNII Central Science and Research Institute

LT TsP Department of Tracks and Structures (Russian
Federation); Chief Track Maintenance Administration
(Ukraine)

LT TsPT Technical Service of the Department of Tracks and
Structures (Russian Federation)

LIPb TsRB Traffic Safety Department (Russian Federation); Chief
Administration of Traffic Safety and Environmental
Protection (Ukraine)

LICKT TsSZhT Council for Rail Transport of the CIS States; the Republic

of Latvia, the Republic of Lithuania, and the Republic of
Estonia
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Coxpamenne | Abbreviation | Definition

ADV ADV Train Traffic Regulations

EN EN European standard

IST IST Lithuanian company standard

LHS LHS Broad Gauge Metallurgy Line (PKP Linia Hutnicza
Szerokotorowa)

LG LG Lithuanian Railways

LVS LVS Latvian National Standard

PN PN Polish standard

STR STR Technical construction regulations (Lithuania)

HN HN Hygiene standards (Lithuania)

DTR DTR Dokumentacja Techniczno Ruchowa (Maintenance
documentation)

ISO ISO Quality management systems — Requirements

uUIC uIC Migdzynarodowe Zrzeszenie Kolei (International Union
of Railways)

UTK UTK Urzad Transportu Kolejowego (Office of Rail Transport)

WTO WTO Warunki Techniczne Odbioru (Technical Conditions of
Acceptance)
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4 CIIMCOK OIPEJEJAIOIUX ITAPAMETPOB
PARAMETERS)

(LIST OF BASIC

The list contains the basic parameters for maintaining the technical and operational
compatibility of the 1520 mm gauge subsystem "Rolling stock. Passenger carriages™ at the
Commonwealth of Independent States (CI1S)/European Union (EU) border. This list has been
developed based on the TSI "Rolling stock. Locomotives and passenger rolling stock” and
supplemented and adapted taking into account the nature of the 1520 mm track gauge
subsystem.

Note: The lines of the table not related to the passenger rolling stock have been left empty to
preserve the overall structure of the Locomotive and Passenger carriages subsystem tables.

Ne Pycckoe nanmenosanue (Title in AHrImiickoe Homep riaBel
Russian) HaNMeHOBaHUe (COrIaCHO npoekta TCH
npoexkty TCH) (Title in (draft TSI
English (taken from the chapter’s
draft TSI)) number)
DyHKIHOHATBHBIC U TEXHUYECKHE Functional and technical 4.2
TpeOOBaHUs K TOICHCTEME specification of the sub-
system
KoHcTpyknus 1 MexaHH4ecKoe Structure and mechanical 4.2.2
odopynoBanue parts
1.1 General provisions General 4221
1.2 Mexanuueckue ciiennbie yerpoiictea | Mechanical interfaces 4222
1.2.1 OO011Me TOJI0XKCHHS U OTIPEICIICHUS General and definitions 42221
1.2.2
1.2.3 KoHI1eBO€ CIIEITHOE YCTPOUCTBO End coupling 42223
1.2.4 ABapHiiHOE CIIETTHOE YCTPOMCTBO Rescue coupling 42224
1.25 Hoctyn nepcoHaa s CHEIUICHHUS U Staff access for couplingand | 4.2.2.2.5
pacrerieHus uncoupling
1.3 Me>KXBaroHHbIH epexo. Gangways 4223
14 [TpouHOCTH KOHCTPYKIIMH €IMHHUIIBI Strength of vehicle structure | 4.2.2.4
I1C
1.5 INaccuBHas 6€30MaCHOCTH Passive safety 4.2.2.5
1.6 B03MOXHOCTD TIOHATHS TIOMKPATOM Lifting and jacking 4.2.2.6
1.7 Kperuenue ycrpoiict k koHcTpykiu | Fixing of devices to carbody | 4.2.2.7
Ky30Ba structure
1.8
1.9 MexaHnuecKre XapaKTepPHCTHKH Mechanical characteristics of | 4.2.2.9
CTEeKJIa glass
1.10 BecoBble xapakTepUCTHKH Load conditions and weighted | 4.2.2.10
mass
BosneiicrBue Ha myth u radaput IIC | Track interaction and 4.2.3
gauging
2.1 I'abaput [1C Kinematic gauge 4231
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Ne Pycckoe naumenoBanme (Title in AHramiickoe Howmep raaebl
Russian) HAauMeHOBaHHe (COTIACHO npoexkta TCH
npoexty TCH) (Title in (draft TSI
English (taken from the chapter’s
draft TSI)) number)
2.2 CraTtuyeckas oceBasi Harpy3Ka Static axle load 4.2.3.2
2.3 IMapamerpsr I1C, Biusronue Ha Rolling Stock parameters 4233
CTaI[IOHAPHBIC HA3EMHBIC CUCTEMbI which influence ground based
systems
231 DJeKTpoMexaHMYecKre apamMmeTphl Rolling Stock parameters 42331
I1C, BausIOmAE HA MTyTEBbIC which influence CCS
ycrpoiictBa CIIb subsystem
2.3.2 KonTposb 6ykcoBoro y3ia Axle bearing health 42332
monitoring
2.4 JIuHAMHYECKHE TTapaMeTPhl Rolling stock dynamic 4234
HO/IBIDKHOTO COCTaBa behaviour
24.1 VYcroitunBoCTh K CX0y ¢ penibeoB npu | Safety against derailment 4234.1
JIBIDKCHHUH TI0 TIEPEXOTHBIM KPUBBIM U | running on twisted track
10 IyTH C OTKJIOHCHHUSIMH B TIpeeiax
JIOIyCKa COACPIKAHUS MyTH
24.2 [MapameTpbl TUHAMUKA IBUKCHUS Running dynamic behaviour | 4.2.3.4.2
2.4.2.1 | IlpenenbHble 3HAUCHUS OE30ITACHOTO Limit values for running 423421
JIBHOKCHUS safety
2.4.2.2 | TlpenensHble 3HaueHUs BepTukaabHbix | Track loading limit values 423422
¥ TIOTIEPEYHBIX HATPY30K HA MyTh
2.4.2.3 | DKBHUBaJeHTHAs KOHYCHOCTh Equivalent conicity 42343
(ITpoduib MOBEpXHOCTH KaTaHUS
KOJIECHOM T1aphl)
2.4.2.3.1] TIpoexTHbIe 3HAYCHUS IS TPOQHIIS Design values for new wheel | 4.2.3.4.3.1
HOBEIX KOJIEC profiles
2.4.2.3.2) 3HaveHus I KOJIECHBIX Map B In-service values of wheelset | 4.2.3.4.3.2
9KCIUTyaTaluu equivalent conicity
2.5 XomoBas 4acTh Running gear 4.2.3.5
251 KoHCTpYyKITUS paMbl TEJICKKH Structural design of bogie 42351
frame
252 KonecHas napa Wheelsets 4.2.35.2
2.5.2.1 | MexaHn4ecKkre ¥ TeOMETpUIECKUe Mechanical and geometrical 423521
XapaKTEPUCTUKH KOJICCHBIX T1ap characteristics of wheelsets
2.5.2.2 | MexaHn4ecKre ¥ TeOMETPpUIECKUe Mechanical and geometrical 423522
XapaKTEPUCTUKH KOJIEC characteristics of wheels
2.5.2.3 | MexaHuuecKue 1 reOMETPUICCKHE Mechanical and geometrical
XapaKTEePUCTUKH OCH characteristics of axle
2.6 HaumeHnb1mii tomycTuMblil paguyc Minimum curve radius 4.2.3.6
MIPOXOAUMON KpUBOH
2.7
2.8
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Ne Pycckoe naumenoBanme (Title in AHramiickoe Howmep raaebl
Russian) HAauMeHOBaHHe (COTIACHO npoexkta TCH
npoexty TCH) (Title in (draft TSI
English (taken from the chapter’s
draft TSI)) number)
Topmo:keHnue Braking 424
3.1 General provisions General 4241
3.2 OcHoBHEIE TPeOOBAHS Main functional and safety 4,242
(YHKIIMOHATBHOCTH 1 0€30MaCHOCTH requirements
3.2.1 DyHKIHOHATbHBIE TPEOOBAHHUS Functional requirements 42421
3.2.2 TpeboBanus 6e30nacHOCTH Safety requirements 42422
3.3 Tum cucteMbl TOPMOKEHHUS Type of brake system 4243
3.4 Vnpasienne TOpMOKEHHEM Brake command 4.2.4.4
341 DKCTpeHHOEe TOPMOKEHUE Emergency braking 42441
3.4.2
3.4.3
3.4.4
345 YnpasieHue cTOSHOYHBIM TOPMO30M Parking braking command 4.2.4.45
35 XapaKTepUCTHKH TOPMOXKECHHUSI Braking performance 4245
35.1 OO6r1ue TpeboBaHHsI General requirements 42451
3.5.2 DKCTpeHHOEe TOPMOKEHUE Emergency braking 42452
3.5.3 Cryxe0HOE TOPMOKCHHE Service braking 42453
354 PacueTsl TEpMOIUKITHIECCKON Calculations related to 42454
CTOHKOCTH thermal capacity
3.55 CTOSHOYHBII TOPMO3 Parking brake 42455
3.6 CrerieHre KoJiec ¢ pebcaMu — Wheel rail adhesion 4246
CucTeMa MpOTHBOIO3HOM 3aIUThI solicitation- Wheel slide
protection system
3.6.1 IMpenensHoe 3Hauenue koaddunuenta | Limit of wheel rail adhesion | 4.2.4.6.1
CIIETIJICHUS KOJIEC C PEITbCaMMU solicitation
3.6.2 CucTeMa MpOTHBOIO3HOM 3aIUThI Wheel slide protection system | 4.2.4.6.2
3.7
3.8 CucreMa TOpMOXKEHHST He3aBUCUMas Braking system independent | 4.4.4.8
OT YCJIOBH#i CIIETUIEHHS KoJjieca ¢ of adhesion conditions
pebcoM
3.8.1 General provisions General 4.2.4.8.1.
3.8.2 MarauTopebCoBbIii TOPMO3 Magnetic track brake 4.2.4.8.2.
3.8.3 BuxpeTokoBbiii TOPMO3 Eddy current track brake 4.2.48.3
3.9 KonTpoas cocTosHusI TOPMO30B 1 Brake state and fault 4249
WHIAKAIS HEMCITPaBHOCTEH indication
3.10 TpeboBaHus K TOPMO3aM B YCIIOBHAX Brake requirements for rescue | 4.2.4.10
OyKCUPOBKH purposes
OO0cay:kuBaHHe NACCAKUPOB Passenger related items 4.2.5
4.1 CaHUTapHbIE CUCTEMBI Sanitary systems 4251
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Pycckoe HaumenoBanue (Title in

AHrJInNcKoe

Homep riiaebi

Russian) HAauMeHOBaHHe (COTIACHO npoexkta TCH
npoexty TCH) (Title in (draft TSI
English (taken from the chapter’s
draft TSI)) number)
4.2 CucTeMbl OITOBEIIEHHS U CBA3H Public address system: 4252
audible communication
system
4.3 Bo3MoXHOCTS OJAaYM cUrHaia Passenger alarm: functional 4253
TPEBOTH MAIIMHKUCTY: requirements
(byHKIMOHAIBHBIE TPEOOBAHUS
4.4 Hapmucu v 3HaKu 6€30MaCHOCTH IS Safety instructions to 4.25.4
acCcaXxupoB passengers - Signs
4.5 CpezcTBa CBSA3M TS MACCAKUPOB Communication devices for 4255
(TokpsiBaeTcs TpeOOBaHUAMY ITyHKTa | PASSENGErs
4.2)
4.6 BHerHue 1Bepu: BXOJ U BBIXOJ U3 Exterior doors: accesstoand | 4.2.5.6
I1C egress from Rolling Stock
4.7 KoHcTpyKIus 1BepHBIX CHCTEM Door system construction 4257
4.8 MesKBaroHHbIC BEPH inter-unit doors 4258
4.9 KadecTBo Bo3/1yXa B MOMENICHUSX Internal air quality 4.25.9
MOJBHKHOTO COCTaBa
5| YciaoBus okpy:xamwueii cpeabl 1 Environmental conditions 4.2.6
apoauHamudeckue 3GpdexTs and aerodynamic effects
5.1 YciioBHSI OKpYIKAIOIIEi Cpeabl Environmental conditions 4.2.6.1
5.2 AsponnHamuudeckne 3G PpexTnl Aerodynamic effects 4.2.6.2
6 | 3ammTa cucTEMBI System protection 4.2.7
6.1 DnexkTpoOe30nacHOCTh Protection against electrical 4271
hazards
6.2 JnarsocTrka; mporpaMMHOe Diagnostic; Software’s 4.2.7.2
obecrieueHne
6.2.1 JlarsocTrka Diagnostic 42721
6.2.2 [TporpammHoe obecrieueHue Software’s 4.2.7.2.2
6.3 O0o03HaueHre XBOCTa T0e3/1a External lights & visibleand | 4.2.7.3
audible warning devices
6.3.1
6.3.1.1
6.3.1.2
6.3.1.3 | Obo3HaueHHE XBOCTA MTOE3/1a Tail lights 42.7.3.13
6.3.1.4 | YopaBneHue CBETOBBIMH CUTHAJIAMH Lamp controls 427314
6.3.2
6.3.2.1
6.3.2.2
6.3.2.3
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Ne Pycckoe naumenoBanme (Title in AHramiickoe Howmep raaebl
Russian) HAauMeHOBaHHe (COTIACHO npoexkta TCH
npoexty TCH) (Title in (draft TSI
English (taken from the chapter’s
draft TSI)) number)
6.4 Wnentudukanms BaroHa — BHEIIHSS vehicle identification — 4274
MapKUpPOBKa External marking
6.5 OnexrponHas uaeHTuukamms [1C Electronic identification of not covered in
rolling stock TSI
DJIeKTpUYecKoe 000pyI0BaHUE Traction and electrical 4.2.8
equipment
7.1
7.1.1
7.1.2
7.2 Power supply Power supply 4.2.8.2
721 General provisions General 42821
7.2.2 Jlnamna3oH pabouux HAIPSLKCHUN U Operation within range of 42822
YacToT voltages and frequencies
7.2.3
7.2.4
7.2.5
7.2.6
7.2.7 DJIeKTpOMarHuTHasE COBMECTHMOCTb EMC Directive + EMC Directive +
(CI1b u cBs3b, BKITIOYAS TIOMEXH, System energy disturbances 4.2.8.2.7
reraepupyembie [1C B TSATOBYIO CETh)
7.2.8
7.2.9
7.2.10 | 3ammra OT aBapUHHBIX MIPOIIECCOB B Electrical protection of the 4.2.8.2.10
3JIEKTPO0OOPYI0BAHIH train
7.3
7.3.1
7.3.2
7.4
KaOuna u ynpasjienue Cab and operation 429
IMoxapuas 6e30MaCHOCTH U Fire safety and evacuation 4.2.10
IBaKyalus
9.1 OO6mme nonoxxenus u kareropusanust | general and Categorisation 4.2.10.1
9.11 Kareropu3zanust Jist maccakupckoro Categorisation of passenger 4.2.10.1.1
Ic rolling stock
9.1.2
9.2 TpebGoBaHus K MaTepUaiaM Material requirements 4.2.10.2
9.3 CriennabHbIe MEPBI s Specific measures for 4.2.10.3

BOCIUIAMEHSIONINXCS YKUJIKOCTEN

flammable liquids
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Pycckoe HaumenoBanue (Title in

AHrJInNcKoe

Homep riiaebi

Russian) HAauMeHOBaHHe (COTIACHO npoexkta TCH
npoexty TCH) (Title in (draft TSI
English (taken from the chapter’s
draft TSI)) number)
94 DBaKyalus naccaxupon Passenger evacuation 4.2.104
9.5 Orue3anep;KuBaromne Gapbepol Fire barriers 4.2.10.5
10 Servicing Servicing 4211
10.1 General provisions General 42111
10.2
10.3 BHeIHsAsS 0YrMCTKA BaroHa Exterior cleaning through a 4.2.11.3
washing plant
10.4 Cucrema OMOpPOKHEHHUS TyasleTa Toilet discharge system 42114
10.5 Cucrema BogocHa0XeHUs Water refilling equipment 42115
10.6 Pazbem asist 3ampaBKu BOOM Interface for water refilling 4.2.11.6
10.7 CnenunanbHblie TpeboBanus it otctoss | Special requirements for 4.2.11.7
10E3/10B stabling of trains
10.8 OO6opymoBaHue 3ampaBKy TOILTHBOM Refuelling equipment 42118
11 Moxymentauusi mo s3xcmayaranuu u | Documentation for 4.2.12
TeXHHYECKOMY 00CTyKUBAHUIO operation and maintenance
111 General provisions General 4.212.1
11.2 OO01mas JOKyMEHTaUs General documentation 4212.2
11.3 PeMoHTHBIE TOKYMEHTBHI Maintenance file 42123
11.3.1 | O6ocHoBaHHE CHCTEMBI TEXHMYECKOTO | The maintenance design 4.212.3.1
00CTyKMBaHHS U PEMOHTA justification file
11.3.2 | PyKkoBOJACTBA 110 TEXHHYECKOMY Maintenance documentation | 4.2.12.3.2
00CTyKUBaHHUIO U PEMOHTY
11.4 DKCIUTyaTaluOHHbIE IOKYMEHTBI Operating documentation 42124
11.5 WucTpykinu 1o mopsiiky aeiictBuii B | Rescue diagram and 42125

aBapUIHBIX CUTYaLUsIX

instructions
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5 ANALYSIS OF BASIC PARAMETERS

51 KOHCTPYKIMUA U MEXAHUYECKOE OBOPYJIOBAHME (STRUCTURE
AND MECHANICAL PARTS)

5.1.1 Oo6mue moJoxenun (General)

Russia, Belarus:

This section contains the requirements for the structural strength of the rolling stock
bodies and mechanical couplers between the rolling stock units.

Most of these requirements are intended to ensure the mechanical integrity of a train
during its operation and in emergency situations and to ensure the protection of people inside
passenger and staff compartments in case of a collision or train derailment.

Methods of compliance assessment: Expert inspection of the engineering
documentation, tests.

These requirements have been approved by the following documents:

Belarus GOST 12.2.003-91. Occupational safety standard system. Production
equipment. General safety requirements

Informative —

GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Latvia TOR of Latvian Railway

Lithuania ADV-001 Regulations on the technical operation of railways

Poland Technical specifications of manufacturer

Russia GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia Regulations of the Slovak Republic on the protection from noise and
vibration

Service directive Sm 50. Additional provisions to the regulations on
the operation of transport on broad-gauge line Matovce — Haniska pri
Kosiciach

TP —10-28/1345/73 Technical conditions for electric double-section
locomotives 67E1 (125.8)

Ukraine TsRB-0004. Technical operation regulations of the Ukrainian Railways

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

TSTECH — 0068 16.01.2012. "Guidelines for organisation of
accelerated passenger train traffic on Ukrainian railways and the
requirements for the infrastructure and rolling stock.”
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DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements

Estonia Informative —
GOST 12.2.056-81. 1520 mm gauge electric locomotives and diesel
locomotives. Safety requirements

5.1.2 Mexanudeckue cuentbie yerpoiicrea (Mechanical interfaces)
5.1.2.1 Oomue mono:xenusi u onpeneaenus (General and definitions)

Russia, Belarus:

The carriages shall be equipped with automatic flexible and semi-rigid couplers with
the main installation dimensions to GOST 3475 (Russia) and contour line to GOST 21447.

Currently, automatic coupler SA-3 is used on the rolling stock, and BSU-3 for
coupling the carriages in train sets.

The train set carriages (where recomposition en route is not allowed) can be equipped
with both couplers and automatic couplers. Automatic couplers are allowed for installation on
all types of railway rolling stock.

On the carriages intended for operational speeds over 160 km/h, installation of only
rigid type automatic couplers (which do not allow relative vertical shifts after engagement) is
allowed.

On the carriages intended for operational speeds up to 160 km/h, the automatic
couplers shall only be of rigid or semi-rigid type with bracket (vertical movement limiter).

Couplers shall only be of rigid type irrespective of the carriage travel speed.

The couplers shall be slack-free and ensure engagement with the contour line to
GOST 21447 via an adapter.

Methods of compliance assessment: Expert inspection of the engineering
documentation, tests.

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway

NB ZhT TsV-TsL 022-2000.

Safety standards on railway transport. Automatic couplers for rolling
stock of railways

OST 32.193-2002. Slack-free couplers of locomotive-hauled passenger
carriages and passenger carriages of multi-unit rolling stock for

1520 mm gauge railways. Coupler contour line and setting dimensions
GOST 21447-7. Automatic coupler contour line. Dimensions

GOST 3475-2000. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions
Informative —

GOST R 54749-2011. Coupler and automatic coupler of railway
rolling stock. Technical requirements and rules of acceptance

Kazakhstan

Latvia TOR of Latvian Railway p. 395-397
Guidelines for repairs and maintenance of automatic coupler of
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railway rolling stock DR-41-2002
Informative —
GOST 21447-7. Automatic coupler contour line. Dimensions

Lithuania

ADV-001 Regulations on the technical operation of railways

60/V Automatic coupler of rolling stock, repairs and technical
maintenance

GOST 21447-7. Automatic coupler contour line. Dimensions

Poland

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

GOST 88-55. Automatic coupler SA-3

Russia

GOST 3475-2000. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010, Appendix 5 paragraph 19

GOST 21447-7. Automatic coupler contour line. Dimensions

NB ZhT TsV-TsL 022-2000. Safety standards on railway transport.
Automatic couplers for rolling stock of railways

OST 32.193-2002. Slack-free couplers of locomotive-hauled passenger
carriages and passenger carriages of multi-unit rolling stock for
1520 mm gauge railways. Coupler contour line and setting dimensions

GOST R 54749-2011. Coupler and automatic coupler of railway
rolling stock. Technical requirements and rules of acceptance

Slovakia

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

GOST 88-55. Automatic coupler SA-3

Ukraine

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

TsRB-004. Technical operation regulations of the Ukrainian Railways
TsV-TsL-TsT-0014. Guidelines for the repair and maintenance of
automatic couplers of rolling stock of the Ukrainian railways.

GOST 21447-7. Automatic coupler contour line. Dimensions

DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements

NB ZhT TsV-TsL 022-2000. Safety standards on railway transport.
Automatic couplers for rolling stock of railways

Estonia

TOR of Latvian Railway. Order No. 39 09.07.1999
Informative —
GOST 21447-7. Automatic coupler contour line. Dimensions
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5.1.2.2 BuyrpucekuuonHoe cuemnnoe ycrpoictso (Inner coupling)
Not used on 1520 mm system passenger carriages.

5.1.2.3 Konmnesoe cuennoe ycrpoiicrso (End coupling)

Russia, Belarus:

Railway rolling stock shall be equipped with automatic couplers.
Automatic coupler centreline height above the rail shall be:
— for locomotives, empty passenger carriages and freight wagons: not exceeding 1080 mm;
— for locomotives and passenger carriages with people: not exceeding 980 mm;
for special rolling stock:
— when empty: not exceeding 1080 mm;
—when loaded: not exceeding 980 mm.
For railway rolling stock coming out of repairs, the automatic coupler centreline height above
the rail shall comply with the standards and regulations and ensure operation at maximum
wear and loads.
The difference in the longitudinal centreline heights of the automatic couplers shall not
exceed:
- for a passenger train travelling at up to 120 km/h: 10 mm;
- for a passenger train travelling at 121-140 km/h: 50 mm;
- between the locomotive and the first carriage of a passenger train: 100 mm;
- between the locomotive and the carriages of a special rolling stock: 200 mm.

Russia:

Automatic couplers shall ensure:

a) automatic coupling with automated coupler longitudinal centreline height
difference from O to 140 mm, relative horizontal shift of the said centrelines from 0 to
160 mm and horizontal turn angle from 0° to 4.5°, as well as at 8° at relative horizontal shift
40 mm, which correspond to carriage coupling in standard curves;

b) maintaining coupling of the rail rolling stock in travel, including on rated circular
and S-curves, change of gradient 55%o provided in Table 1 of GOST 54749, OST 547,
compound by vertical 250 m radius curve;

¢) uncoupling of the railway rolling stock units in compressed and free state remotely
via an uncoupling arrangement;

d) automatic maintaining the uncoupled state until the separation of the units of the
railway rolling stock;

e) automatic restoration of the ready for coupling state after the separation of the
disengaged automatic couplers;

f) remote restoration of the coupling of erroneously uncoupled carriages without their
separation;

g) possibility of visual monitoring of the coupling mechanism without a person
coming between the units of the railway rolling stock;

h) possibility of limiting vertical shifts.
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Automatic coupler contour line

Basic coupler dimensions (with coupler shank contact with the follower). The drawing
does not define the arrangement of the assembly elements and automatic coupler parts.

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.
Rolling stock. Passenger carrriages. 26/169



y

tig

JI0

=

L

I — NAOCKOCTL RANLN ACHHA THTOCULTTRN, £ — VILOP Ha# NOBEPANOCTE GVdepoh NACCAXAPCK UL BATOHOE, T — KOHTYP JAUNACHHA 3 BT 0cueqikn o FOCT 21447, 4 — mina
MPHGAHECHHE K ABTOCLEN K TTepeaos ol £ L 3

45
* Mlan mronos Hadenne pasno) s naccenpesis 327 + 3 aomm mpysosewx 327 05

1 — [WIOCKOCTH 3alleIIEHUs aBTOCLEIIKA 1 — automatic coupler contact plane

2 — ynopast IOBEpXHOCTh OY(PepOB MACCAKUPCKUX 2 — support surface of passenger carriage buffer
BaroHOB 3 —automatic coupler contact plane to GOST 21447
3 — kouTyp 3anemienus asrocuenku mo FOCT 21447 4 — line of approach to automatic coupler of

4 — nuHUS PUOIMHKEHUS K aBTOCIIETIKE TIEPEeX0JHON passenger carriage connecting gangways

TUIOIA/IKH MTACCAKUPCKUX BATOHOB For carriages, the value equals: 327 + 3 for passenger
Jluisi BArOHOB 3HAYCHNME PABHO: JUIS IACCAXUPCKUX 327 + | carriages, 327%™ for goods wagons

3, jutst rpy3oBeix 3277412

Compliance assessment: instrument measurements, visual inspections and
experimental testing.

These requirements have been approved by the following documents:

Belarus Technical operational regulations of the Belarusian Railway
GOST 21447-7. Automatic coupler contour line. Dimensions

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

Guidelines OSJD 0-522/1. Technical conditions for automatic
couplers of the members of the Organisation for Cooperation between
Railways and the International Union of Railways

Informative — GOST R 54749-2011. Coupler and automatic coupler of
railway rolling stock. Technical requirements and rules of acceptance
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Kazakhstan

TOR of railway transport

Latvia

TOR of Latvian Railway p. 398

0OSJD 0-522.1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
Railways and the International Union of Railways.

Lithuania

ADV-001 Regulations on the technical operation of railways
60/V. Guidelines for the repair and maintenance of automatic couplers
of rolling stock.

OSJD 0-522/1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
Railways and the International Union of Railways.

Poland

GOST 22703-91. Cast parts of automatic coupler for the rolling stock
of 1520 mm track gauge railways. General technical conditions. With
possibility to replace with screw type coupler 6D hook in accordance
with OSJD O 521.

Leaflet OSJD O 521.

Russia

GOST 3475-2000. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions.
Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010, Appendix 5 paragraph 19.

GOST 21447-7. Automatic coupler contour line. Dimensions.

OST 32.193 — 2002. Slack-free couplers of locomotive-hauled
passenger carriages and passenger carriages of multi-unit rolling stock
for 1520 mm gauge railways. Coupler contour line and setting
dimensions.

GOST R 54749 — 2011. Coupler and automatic coupler of railway
rolling stock. Technical requirements and rules of acceptance.
Guidelines OSJD 0-522/1. Technical conditions for automatic
couplers of the members of the Organisation for Cooperation between
Railways and the International Union of Railways.

Slovakia

GOST 21447-7. Automatic coupler contour line. Dimensions.

Guidelines OSJD 0-522/1. Technical conditions for automatic
couplers of the members of the Organisation for Cooperation between
Railways and the International Union of Railways.

Technical operational regulations of the Railway of Slovak Republic
Part 2 — Rolling stock and its repairs.

Ukraine

GOST 21447-7. Automatic coupler contour line. Dimensions.

Leaflet OSJD O-522/1. Technical conditions for automatic couplers of
the members of the Organisation for Cooperation between Railways
(OSJD) and the International Union of Railways (UIC.)

TsRB-0004. Technical operation regulations of the Ukrainian

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.
Rolling stock. Passenger carrriages. 28/169




Railways, p. 11.5.

NB ZhT TsV-TsL 022-2000. Safety standards on railway transport.
Automatic couplers for rolling stock of railways.

LAF automatic coupler (UNILINK). Technical requirements.

Estonia

TOR of Estonian Railways. Order No. 39 09.07.1999, p 146.

5.1.2.4 ABapuiinoe cuenHoe ycrpoiicTBo (Rescue coupling)

Russia, Belarus:

On passenger rolling stock, mainly SA-3 automatic couplers are used with contour line
to GOST 21447. Rolling stock with other type of couplers shall be complete with adapters
with contour line to GOST 21447.

For rolling stock not equipped with the coupling system compatible with the automatic
coupler, a possibility of coupling with the automatic coupler via an adapter should be

provided.

Detailed requirements for the operational parameters of the adapter are given in the
documentation for the rolling stock, which is supplied with it.

These requirements have been approved by the following documents:

Belarus

TOR of Belarus Railway.
GOST 21447-7. Automatic coupler contour line. Dimensions.

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions.

Informative — GOST R 54749-2011. Coupler and automatic coupler of
railway rolling stock. Technical requirements and rules of acceptance

Kazakhstan

TOR of railway transport

Latvia

TOR of Latvian Railway p. 396
Informative —
GOST 21447-7. Automatic coupler contour line. Dimensions

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

OST 32.193-2002. Slack-free couplers of locomotive-hauled passenger
carriages and passenger carriages of multi-unit rolling stock for

1520 mm gauge railways. Coupler contour line and setting dimensions
0OSJD 0-522.1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
Railways and the International Union of Railways
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Lithuania

ADV/001 Regulations on the technical operation of railways

60/V. Guidelines for the repair and maintenance of automatic couplers
of rolling stock

GOST 21447-7. Automatic coupler contour line. Dimensions

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

Poland

Leaflets: OSJD-520, 521, 516

Russia

GOST 21447-7. Automatic coupler contour line. Dimensions
GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions
GOST R 54749-2011. Coupler and automatic coupler of railway
rolling stock. Technical requirements and rules of acceptance

0OSJD 0-522/1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
Railways and the International Union of Railways

Slovakia

Leaflets: OSJD-520, 521, 516

TOR of Railway of Slovak Republic. Part 2 — Rolling stock and its
repairs.

Ukraine

GOST 21447-7. Automatic coupler contour line. Dimensions
TsRB-0004. Technical operation regulations of the Ukrainian Railways
GOST 31239-2000. Automatic couplers of carriages of 1520 mm track
gauge railways. Operational safety requirements

0SJD 0-522/1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
Railways and the International Union of Railways

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

Estonia

TOR of Estonian Railway. Order No. 39 09.07.1999

5.1.2.5 Jloctyn nepcoHana s cuenJienusi u pacuensienns (Staff access for coupling and

uncoupling)

Russia, Belarus:

The design of the coupler and its location on the rolling stock shall ensure safety of the
work of the maintenance staff and easy access for inspection, repairs and maintenance.
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Disengagement of the automatic couplers shall be ensured from either side of the
carriage on straight and curved track sections by one person without going between the
carriages. The disengagement shall take maximum 1 minute.

The design of the couplers shall ensure their engagement and disengagement without a
person present between the rolling stock units with application of a longitudinal load to the
vehicles causing them to move along the axis of the track.

Methods of compliance assessment: visual inspections and experimental testing.

These requirements have been approved by the following documents:

Belarus

TOR of Belarusian Railway

GOST 31239-2000. Automatic couplers of carriages of 1520 mm track
gauge railways. Operational safety requirements

Informative —

GOST R 54749-2011. Coupler and automatic coupler of railway
rolling stock. Technical requirements and rules of acceptance

Kazakhstan

ST RK 1844-2008. Passenger carriages. Bogies with adjustable
wheelsets for 1435 and 1520 mm track gauge railway. Technical
requirements

TOR of railway transport

Latvia

TOR of Latvian Railway

Lithuania

ADV/001 Regulations on the technical operation of railways

GOST 31239-2000. Automatic couplers of carriages of 1520 mm track
gauge railways. Operational safety requirements

Poland

Leaflet UIC 560

Russia

GOST R 54749-2011. Coupler and automatic coupler of railway
rolling stock. Technical requirements and rules of acceptance

OSJD 0-522/1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
Railways and the International Union of Railways

Locomotive-hauled passenger carriages based on unified platforms.
Technical requirements 2007.

Slovakia

GOST 12.2.056-81. SSBT (Occupational Safety Standards System).
1520 mm gauge electric locomotives and diesel locomotives. Safety
requirements

Ukraine

GOST 31239-2004. Automatic couplers of carriages of 1520 mm track
gauge railways. Operational safety requirements

GOST 3475-81. Automatic coupler for the rolling stock of 1520
(1524) mm track gauge main railway lines. Setting dimensions

NB ZhT TsV-TsL 022-2000. Automatic couplers for rolling stock of
railways. Safety standards

OSJD 0-522/1. Technical conditions for automatic couplers of the
railways-members of the Organisation for Cooperation between
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Railways and the International Union of Railways

Estonia TOR of Estonian Railway. Order No. 39 09.07.1999

5.1.3 Me:xBarounbiii nepexoa (Gangways)

Russia, Belarus:

Possibility of prevention of passenger access to the disengaged end platform shall be
ensured.

In passenger carriages, safe passage of the maintenance staff and passengers from
carriage to carriage shall be provided by means of end platforms. The design of the end
platforms shall be of closed type, i. e. prevent the possibility of any accidental passenger or
maintenance staff' coming into contact with any external elements of the railway rolling stock
and any elements of railway transport infrastructure.

The design of the gangway shall include the connecting gangway and guardrails and
can be implemented in either of the following two ways:

- gangway with U-guardrails can be fitted on the carriages with any type of couplers
and automatic couplers;

- sealed gangway (closed contour) can be fitted on the carriages of train sets equipped
with rigid type couplers and automatic couplers (which do not allow relative vertical shifts
along the contour line).

The gangways shall have lighting in accordance with SP 2.5.1198.

The connecting gangway shall be designed for 1 kN load applied to 10x10 cm in any
area and distributed load 3 kKN/m?. The stress level shall not exceed the yield level.

Compliance assessment: instrument measurements, linear measurements.
These requirements have been approved by the following documents:

Belarus SP 2.5.1198 — 03. Sanitary regulations for the organisation of
passenger traffic by railway transport

Technical regulations on safety of railway rolling stock TR TS
001/2011.

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions

STRK 1547 — 2006. Serving passengers on railway transport.
Technical requirements for carriage of passenger on trains

STRK 1455 — 2005. Serving passengers on railway transport.
Technical requirements for carriage of passenger on premium service
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trains

Technical regulations on safety of railway rolling stock TR TS 001-
2011.

Latvia TSI PRM

Lithuania Leaflet UIC 560. Doors, entrance platforms, windows, steps, handles
and handrails of passenger and baggage carriages

TSI PRM

Poland Leaflet UIC 560 Doors, entrance platforms, windows, steps, handles
and handrails of passenger and baggage carriages

Russia Technical regulations on safety of railway rolling stock TR TS 001-
2011.

Sanitary regulations for the organisation of passenger traffic by railway
transport SP 2.5.1198 — 03.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia Leaflet UIC 560. Doors, entrance platforms, windows, steps, handles
and handrails of passenger and baggage carriages

TSI PRM

TOR of Railway of Slovak Republic. Part 2 — Rolling stock and its
repairs.

Ukraine DSTU UIC 5612007. Passenger carriages. Gangway passages. General
technical requirements

Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS MPS 1984

DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements

Estonia TSI PRM
Informative —
SP 2.5.12.20.98

5.1.4 TIpounocth koHcTpykumuu exuaunbl IIC (Strength of vehicle structure)

Russia, Belarus:

Assessment of strength is performed in accordance with the requirements of the
Standards for the Calculation and Design of 1520 mm Track Gauge Carriages for the
Railways of the Ministry of Railways (Unpowered)

The following main loads shall be taken into account in the design:

1. Nominal values of longitudinal forces applied along the axes of the automatic
couplers, tension 2.0 MN, compression 2.5 MN.
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2. Vertical static loads. These include dry weight of the body, maximum weight of
carried load or passengers (100 kg per passenger, including passenger's baggage).

3. Extreme loads.

4. Combinations of static loads.

5. Dynamic and quasi static loads.

Stress in the bearing elements of the body at quasi static tensile loads 1.5 MN and
compression 2.5 MN and impacts of 2.5 MN shall not exceed permissible values given in
Table A.1 of GOST 55182-2012.

The strength of the carriage body shall permit lifting the equipped carriage on two
jacks diagonally across the carriage and lifting the carriage by the coupling, whereby the
stress in the carriage structure shall not exceed the permissible values.

These requirements have been approved by the following documents:

Belarus Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered), GosVNIIV-VNIIZhT 1996
Informative —
GOST R 53076-2008 (EH 12663:2000). Rail transport. Requirements
for the strength of railway rolling stock bodies.
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | ST RK 1846 — 2008. Passenger carriages and freight wagons. Methods
of strength and running performance tests.
GOST R 53076-2008 (EH 12663:2000). Rail transport. Requirements
for the strength of railway rolling stock bodies.
DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements

Latvia Informative —
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania LST EN 12663. Railway equipment. Requirements for the body
structures of railway transport.

Poland TSI LOC&PAS
PN-EN 12663-1:2010
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Russia GOST R 53076-2008 (EH 12663:2000). Rail transport. Requirements
for the strength of railway rolling stock bodies.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Standards for the calculation and design of new and upgraded
carriages for 1520 mm gauge tracks of the railways of the Ministry of
Railways (unpowered). VNIIV-VNIIZhT 1983.

Slovakia EN 12663. Railway equipment. Requirements for the body structures
of railway transport.

TSI LOC&PAS

Ukraine DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST 10527-2000. Two-axle bogies of passenger carriages on
1520 mm track gauge main railway lines. Technical conditions

DSTU 4045-2001. Main line locomotive-hauled passenger carriage
bogies. General technical conditions

Estonia EVS-EN 12663:2000. Requirements for the strength of the railway
rolling stock body structures.

EVS-EN 15227:2008. Requirements for the impact resistance of the
railway rolling stock body structures.

5.1.5 TlaccuBHasi 6e3omacHocTh (Passive safety)

Russia, Belarus:

Requirements for the passive safety system in accident collisions

Mean longitudinal acceleration value (deceleration speed) of the rolling stock units at
the moment of collision with an obstacle according to the obstacle scenarios shall not exceed
5¢ (g = 9.81 m/sec).

Mean longitudinal acceleration value is determined on the bearing metal structures of
a rolling stock unit body at the fixing points of the energy absorbers.

Mean longitudinal acceleration value is determined as a ratio of speed change in the
time interval from the moment of exceeding the zero longitudinal effort sum acting on the
opposite ends of the rolling stock unit (from the adjacent carriages or obstacle) to the moment
when this sum equals zero, to the value of this time interval.
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In collisions scenarios, plastic deformations of individual elements of the load bearing
structures of the bodies not leading to loss of the overall bearing capacity of the carriages are
allowed.

At the same time, preservation of the initial geometry of the rolling stock unit bodies
within the tolerances provided in the manufacturer's engineering documents shall be ensured.

The strength of the fixing structures of the passenger seats/benches and luggage racks
shall be in accordance with the maximum stress value of 0.9 sigma (*'sigma" is the yield
strength of the material).

The strength of the passenger seat/bench fixing elements shall be calculated for each of
the following load scenarios (taking into account the weight of the seat/bench structure and
passengers occupying them):

1) action of vertical force of gravity of the seats/benches and passengers occupying them
with a vertical acceleration of 3g;

2) combined action of vertical force of gravity of the seat/benches and passengers
occupying them with a vertical acceleration of 1g and force of inertia caused by longitudinal
acceleration +/-4g for locomotive-hauled passenger carriages;

3) combined action of vertical force of gravity of the seats/benches and passengers
occupying them with a vertical acceleration of 1g and force of inertia caused by lateral
acceleration +/-1g.

In the strength calculations, the weight of one passenger is assumed to be 70 kg. The
centre of gravity of a seated passenger is 660 mm above floor level. The weight of the
passengers in the calculation scheme is taken to be rigidly connected to the bearing elements
of the seat/bench structure and observing the specified location of the centre of gravity of a
sitting passenger.

In the calculation of the strength of the luggage rack fastening elements, four calculation
scenarios shall be considered:

1) action of the uniformly distributed (constant) vertical load equal to 2000 N/m;

2) action of a concentrated vertical load 850 N on the external longitudinal stiffener of
the rack applied mid-way between adjacent elements fastening the rack to the wall,

3) combined action of the force of gravity of the rack structure and the luggage on it and
the force of inertia caused by longitudinal accelerations +/-3g. For this, the luggage is
assumed to be uniformly distributed on the rack based on 25 kg per each running metre of the
rack;

4) combined action of the force of gravity of the rack structure and the luggage on it and
the force of inertia caused by transversal accelerations +/-1g. For this, the luggage is assumed
to be uniformly distributed on the rack based on 25 kg per each running metre of the rack.
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The strength of the fastening structures of the body equipment (except the passenger
seat/bench and luggage rack fastening) shall be in accordance with the maximum stress value
of 0.9 sigma ("sigma" is the yield strength of the material) for each of the following instances
of load:

a) action of vertical force of gravity of the equipment and load placed onto it with

vertical acceleration equal to (1+/-c)g, where ¢ = 2 at the end of the carriage and decreases
linearly to 0.5 in the middle of the carriage;

2) combined action of vertical force of gravity of the equipment and load placed onto it
with vertical acceleration of 1g and force of inertia caused by longitudinal acceleration +/-4g
for locomotive-hauled passenger carriages;

3) combined action of vertical force of gravity of the equipment and load placed onto it
with vertical acceleration of 1g and force of inertia caused by lateral acceleration +/-1g.

The strength of the fastening structures of the body equipment, passenger

seats/benches and luggage racks shall be additionally tested to the stress limit value 0.9sigma
under the combined action of the vertical force of gravity caused by vertical acceleration 1°g
and force of inertia from longitudinal acceleration +/-5g. The mean longitudinal acceleration
value in the rolling stock unit based on the collision calculation in accordance with the
scenarios set out in Section 4 can be used instead of the longitudinal acceleration value of +/-
5g. In such a case, the greater of the two mean acceleration values corresponding to two
collision scenarios shall be chosen.

In occupied areas of the rolling stock (lounges, compartments), the interior equipment
(seats, benches, sleeping berths, luggage racks, etc.) and interior design elements shall not
have any sharp protruding parts (edges, corners, etc.) or such parts shall be covered with soft
materials to minimise risk of injury.

The requirement for the energy absorbers, collision scenarios and clarifying
requirements for the passive safety system are provided in the document (see Table) — Russia.

These requirements have been approved by the following documents:

Belarus GOST/EN draft. Emergency crash systems of passenger railway
rolling stock. Technical requirements and methods of control. (Based
on EN 15227:201)

Informative —

Technical requirements for passive safety system of passenger rolling
stock of 1520 mm track gauge railways No. 2740 of 20/12/2011

Kazakhstan | ST RK MEK 61373 2007. Railway rolling stock. Rolling stock
equipment. Shock and vibration test.

The following GOST/EN is scheduled to be drafted in 2012:
Emergency crash systems of passenger railway rolling stock.Technical
requirements and methods of control

(based on EN 15227:2011)

Latvia No standards

Lithuania No standards
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Poland PN-EN 15227:2008

Russia Technical requirements for passive safety system of passenger rolling
stock of 1520 mm track gauge railways No. 2740 of 20/12/2011.

GOST/EN draft. Emergency crash systems of passenger railway
rolling stock. Technical requirements and methods of control

(based on EN 15227:2011)

Slovakia EN 12663

EN 15227

Law No. 513 of 2009
Ukraine No standards
Estonia No standards

5.1.6 Bo3moxHocTh moausiTus gomkparom (Lifting and jacking)

Russia, Belarus:

The body frame should allow lifting the body with all its equipment using four jacks
or a crane and allow lifting the body on one side (in case of bogie rolling out or rolling in).
The body shall be lifted at specially provided points. At the same time lifting of the body
frame shall not cause residual deformation.

The structure of the body shall be designed for and tested at loads occurring during
lifting of the equipped body by two jacks placed in the area of bolster beams of the frame
diagonally and loads occurring during emergency lifting by the automatic coupler (end part of
the carriage). It shall not cause any residual deformations or loss of stability of the structural
elements.

It shall be possible to lift each unit of the railway rolling stock in case of wheelset
derailment using cranes and jacks and possible to transport it with a blocked wheelset.
These requirements have been approved by the following documents:

Belarus Technical regulations of the Customs Union "On safety of railway
rolling stock” (TR TS 001/2011).

NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
Informative —

GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements (drafting stage)

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Kazakhstan | Technical regulations of the Customs Union "On safety of railway
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rolling stock” (TR TS 001/2011) was approved by decision of the
Customs Union Committee No. 710, Clause 62, of 15/07/2011.

Informative —

GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions

GOST R. Locomotive-hauled passenger carriages. General technical
requirements (drafting stage)

Latvia

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNITV-VNIIZhT 1983.

Lithuania

Informative —

GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions

LST EN 12663. Railway equipment. Requirements for the body
structures of railway transport.

Poland

Leaflet UIC 438-3

Russia

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Technical regulations of the Customs Union "On safety of railway
rolling stock” (TR TS 001/2011) was approved by decision of the
Customs Union Committee No. 710, Clause 62, of 15/07/2011.

Slovakia

Leaflet UIC 438

Ukraine

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.1.7 KpenjeHue ycTpoiicTB K KoHcTpyKuuu Ky3oBa (Fixing of devices to carbody

structure)

Russia, Belarus:

The equivalent tension in the bearing body elements and the equipment fastening
elements (passenger seats, benches, sleeping berths and luggage racks, handrails, steps, foot
boards, etc.) and the devices for the mechanisation and automation of handling under the
simultaneous action of longitudinal, vertical and transversal acceleration impulses shall not
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exceed the yield strength of the material. The rated values of the symmetrical triangular
acceleration impulses are provided in the Table. The duration of the impulses is 0.2 sec.

Acceleration values in the calculations of the equipment fastening strength m/sec?

Acceleration action direction

Longitudinal Transversal Vertical
At the end of the In the middle of the
body body
+ 40 +10 +30(+ 20)" +15

" For multiple-unit carriages.

Fastening elements of the undercarriage equipment located under the body, including
assembly units of the bogie connection with the body, shall withstand a longitudinal inertia
load corresponding to the rated value of longitudinal acceleration 50 m/sec?.

These requirements have been approved by the following documents:

Belarus

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered), GosVNIIV-VNIIZhT 1996

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Technical requirements for passive safety system of passenger rolling
stock of 1520 mm track gauge railways.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan

Technical requirements for passive safety system of passenger rolling
stock of 1520 mm track gauge railways No. 2740 of 20/12/2011.
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered), GosVNIIV-VNIIZhT 1996

Informative —

Draft GOST R. Locomotive-hauled passenger carriages. General
technical requirements
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Latvia Informative —
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
LST EN 12663. Railway equipment. Requirements for the body
structures of railway transport.

Poland

Russia Technical requirements for passive safety system of passenger rolling
stock of 1520 mm track gauge railways No. 2740 of 20/12/2011.
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia EN 12663
EN 15227

Ukraine DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
NB ZhT TsT 01-98. Railway passenger carriages.
GOST 30631-99. General requirements for machines, appliances and
other industrial products in terms of resistance to external mechanical
factors during operation.
GOST 17516.1-90. Electric devices. General requirements for
resistance to external mechanical factors

Estonia EVS-EN 12663:2000. Requirements for the strength of railway rolling
stock body structures.

5.1.8 JIBepu B cay:kedonbie momemenus (Staff and freight access doors)
Not applicable to 1520 passenger carriages.

5.1.9 Mexanuueckue xapakrepuctuku crekia (Mechanical characteristics of glass
other than windscreens)
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Russia, Belarus:

The strength of the glass and its resistance to mechanical and environmental factors
shall comply with the requirements stipulated by GOST 5727 and withstand pressure of
16 kPa from the shockwave of opposite-direction traffic. The window glass shall be made to

GOST 5727.

To ensure shock resistance and increase infrared reflection, the external glass of the
glass unit can be coated with polymer film of a thickness and colour approved by the

customer.

The internal glass in toilets, broom cabinets and boiler rooms (if any) shall be
ornamental, matte or covered with opaque film.

These requirements have been approved by the following documents:

Belarus

STB 1639-2006. Safety glass for land transport. General technical
conditions

GOST 111-2011. Sheet glass. Technical conditions

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

GOST 5727-88. Safety glass for land transport. General technical
conditions

Kazakhstan

ST RK 1668 2007. Window and door glass for special railway rolling
stock. Technical requirements

GOST 5727-88. Safety glass for land transport. General technical
conditions

GOST R. Locomotive-hauled passenger carriages. General technical
requirements (drafting stage)

GOST 111-2001. Sheet glass. Technical conditions

Latvia

Informative —

GOST 5727-88. Safety glass for land transport. General technical
conditions

Lithuania

Instruction International Union of Railways 564-1. Safety glass
windows

Informative —

GOST 5727-88. Safety glass for land transport. General technical
conditions

LST EN 12600:2003. Glass for construction. Pendulum test. The effect
of testing method and sheet glass classification

Poland

International Union of Railways 564-1, International Union of
Railways 625-2, PN-B-13059-1985

Russia

GOST 5727-88. Safety glass for land transport. General technical
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conditions

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

GOST 111-2001. Sheet glass. Technical conditions

Slovakia UIC 564-1

Ukraine GOST 5727-88. Safety glass for land transport. General technical
conditions

International Union of Railways 564-1. Safety glass windows

Estonia Informative —

GOST 5727-88. Safety glass for land transport. General technical
conditions

5.1.10 Becosblie xapakrepuctuku (Load conditions and weighted mass)

Russia, Belarus:

For passenger carriages, the dead weight includes all water, fuel stocks and other
carriage equipment elements. The weight of the passenger carriages consists of the gravity
(weight) of the passengers with luggage determined based on the design carriage occupancy.
The design long-distance carriage occupancy is determined based on the maximum number of
seats. For long-distance trains, the average weight of one passenger with luggage is assumed
to be 100 kg.

Maximum design static load of the wheelset on the rails kN (ton-force) shall not
exceed:

- 176.6 (18) — for conventional network carriages;
- 167.0 (17) — for high speed carriages.

Upon approval of the infrastructure owner the maximum design static load for special
and double-deck carriages may exceed 175.6 kN, but shall not exceed 250.0 kN.

The relative difference between the vertical static loads on the rails from the wheels of
an empty equipped carriage (load distribution) shall comply with the values provided in the
Table.

Load distribution (wheel weighing) of the carriage in per cent
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Parameter value*,
Parameter
not exceeding

Relative difference between wheel loads in one bogie 5(8)
Relative difference between wheelset loads in one bogie 5

Relative difference between loads on either side of the carriage 4(8)
Relative difference between loads on the bogies of the carriage 8(16)

* Values in brackets are for mail,luggage, mail-luggage, special and multiple-unit carriage

These requirements have been approved by the following documents:

Belarus Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | ST RK EN 15663 — 2011. City electric railway transport.
Determination of check weight.

GOST R. Locomotive-hauled passenger carriages. General technical
requirements (drafting stage)

Latvia Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania LST EN 12663. Railway equipment. Requirements for the body
structures of railway transport.

GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions

Memo OSJD O+R 520. Passenger carriages operated between
1520 mm and 1435 mm track gauge railways. Technical guidelines and
general technical requirements

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Poland EN-12663-1:2010

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.
Rolling stock. Passenger carrriages. 44/169



No passenger traffic on 1520 lines
Russia Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements
Slovakia EN-12663-1:2010
No passenger traffic on 1520 lines
Ukraine DSTU 44932005. Passenger, diesel and electric carriages for main
lines. Safety requirements
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
Leaflet UIC 505-1, leaflet OSJD O 500
TsRB-0004. Technical operation regulations of the Ukrainian Railways
Estonia EVS-EN 12663:2000. Requirements for the strength of railway rolling
stock body structures.
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52 TABAPHUT IIC M BO3JEVCTBUE HA ITYTh (TRACK INTERACTION AND
GAUGING)

5.2.1 Taoapur IIC (Kinematic gauge)

Russia, Belarus:

The selection of the gauge for new rolling stock shall be made in accordance with the
Guidelines for rolling stock gauge application GOST 9238 (TsV/4422).

The gauge of newly built rolling stock (general or special purpose) is set by the
technical requirements and terms of reference approved by the infrastructure owner. The
selection of the top gauge outline shall be made taking into account the type, purpose, area of
use, technical and economic parameters of the rolling stock and the gauge parameter of the
network. Rolling stock attribution options: only for travelling on 1520 (1524) mm track gauge
railways; permitted travelling on both 1520 (1524) mm track gauge railways and 1435 mm
track gauge railways.

GOST 9238 sets forth the initial rolling stock gauge outline and static calculation of
their allowable construction outlines (gauge compliance).

The Guidelines for rolling stock gauge application GOST 9238 (TsV/4422) include a
provision for a kinematic calculation method. The kinematic calculation method for the
rolling stock gauge compliance is provided in the Guidelines OSJD/UIC O-500 and UIC
505-6 General rules for interoperable rolling stock gauges in cross-border traffic. The
kinematic calculation method will be introduced for 1520 (1524) mm railways in the course
of the GOST 9238 revision.

The established gauge for a particular type of rolling stock is included in the technical
specifications for the rolling stock.

In Russia, a new GOST 9238 on gauge has been drafted setting forth initial railway
rolling stock gauge outlines and clearance diagrams for general purpose and special railways
(1520 and 1435 track gauge) and methods of calculation to determine the permissible
construction dimensions for the gauge of railway rolling stock.

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway

GOST 9238-2000. Construction and rolling stock clearance diagrams
for 1520 (1524) mm track gauge railways.

GOST Construction and Rolling Stock Clearance Diagrams. (in
progress to replace GOST 9238-83)

Guidelines for rolling stock gauge application GOST 9238
(TsV/4422).

UIC 505-1. Railway transport stock - Rolling stock construction gauge
Guidelines OSJD O 500 Appendix A. General rules for interoperable
rolling stock gauges in cross-border traffic (direct)

Kazakhstan | TOR of railway transport

GOST 9238-2000. Construction and rolling stock clearance diagrams
for 1520 (1524) mm track gauge railways.
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Guidelines for rolling stock gauge application GOST 9238
(TsV/4422).

Leaflet UIC 505-1
Leaflet OSJD O 500 Appendix A

Latvia

TOR of Latvian Railway

LVS 282-2005. Construction and rolling stock clearance diagrams for
railways.

(based on GOST 9238-2000. Construction and rolling stock clearance
diagrams for 1520 (1524) mm track gauge railways)

(TOR require compliance with this standard)

Lithuania

ADV-001 Regulations on the technical operation of railways
GOST 9238-2000. Construction and rolling stock clearance diagrams
for 1520 (1524) mm track gauge railways.

TsV/4422. Guidelines for rolling stock gauge application GOST 9238-
83. MPS. 18/10/1986

Poland

GOST 9238-83 1T gauge
Leaflet UIC 505-1
Leaflet OSJD O 500 Appendix A

Russia

GOST 9238-2000. Construction and rolling stock clearance diagrams
for 1520 (1524) mm track gauge railways.

GOST Construction and Rolling Stock Clearance Diagrams (in
progress to replace GOST 9238-83)

Leaflet UIC 505-1
Leaflet OSJD O 500 Appendix A

TsV/4422. Guidelines for rolling stock gauge application
(GOST 9238-83), 1986

Slovakia

STN 280312 (Slovak technical standards)
TOR of Railway of Slovak Republic
Leaflet UIC 505-1

Ukraine

GOST 9238-2000. Construction and rolling stock clearance diagrams
for 1520 (1524) mm track gauge railways.

International Union of Railways 505-1, OSJD O 500
TsRB-0004. Technical operation regulations of the Ukrainian Railways

Estonia

TOR of Ministry for Transport and Communications. Order No. 39
09.07.1999, p 134

Order of the Minister for Transport and Communications No. 103
"Guidelines for application of construction clearances".
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5.2.2 Craruueckas oceBast Harpy3ka (Static axle load)

Russia, Belarus:

Maximum design static load of the wheelset on the rails in kN shall not exceed:
- 176.6 — for general network carriages (up to 140 km/h);
- 167.0 — for high-speed carriages (up to 200 km/h).
Upon approval of the infrastructure owner the maximum design static load for special
and double-deck carriages may exceed 175.6 kN, but shall not exceed 250.0 kN.
These requirements have been approved by the following documents:

Belarus

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements (drafting stage)

Kazakhstan

GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions

Informative —

GOST R. Locomotive-hauled passenger carriages. General technical
requirements (drafting stage)

Latvia

Network statement, paragraph 3.2.2, updated annually.

Lithuania

AO LG standard IST 1005384-1:2011. 1520 mm track gauge railway
lines where the speed of passenger trains may not exceed 160 km/h

Poland

Infrastructure manager’s documents
Leaflet UIC 700

Russia

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia

TOR
Leaflet UIC 700

Ukraine

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

TM 14-01-02 Typical method of impact on track tests.

DSTU UIC 518. Railway rolling stock. Running tests and acceptance
tests of dynamic parameters. Requirements for safety, impact on tracks
and running performance

Estonia
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5.2.3 IMapamerps IIC, Biausiiomue Ha cranHoHapHbie HazeMuble cuctemMbl (Rolling
Stock parameters which influence ground based systems)

5.2.3.1 Jnexrpomexannueckue napamerpsl [1C, Biausiionue Ha myTeBbie yCTPOCTBA
CIIb (Rolling Stock parameters which influence CCS subsystem)

This parameter is regulated by the subsystem STsB and communication document.
These requirements have been approved by the following documents:

Belarus GOST R 4835-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

GOST 29205-91. Electromagnetic compatibility of technical devices.
Industrial radio interference from electric transport. Standards and
methods of testing

Kazakhstan | ST RK MEK 62,236 2007. Railway rolling stock. Electromagnetic
compatibility. Part 3-1. Train and complete vehicle

GOST R 4835-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

Latvia
TOR of Latvian Railway

Lithuania GOST R 4835-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

LST EN 50121-3-1. Railway equipment. Electromagnetic
compatibility. Part 3-1. Rolling stock. Train and complete rolling
stock.

LST EN 50121-3-2. Railway equipment. Electromagnetic
compatibility. Part 3-2. Rolling stock. Apparatus

Poland TSI LOC&PAS

Russia GOST 29205-91. Electromagnetic compatibility of technical devices.
Industrial radio interference from electric transport. Standards and
methods of testing.

(see document "Parameter analysis... Subsystem: STsB and
communications

Slovakia TSI LOC&PAS

Ukraine GOST R 4835-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

GOST 29205-91. Electromagnetic compatibility of technical devices.
Industrial radio interference from electric transport. Standards and
methods of testing.

TsRB-0004. Technical operation regulations of the Ukrainian Railways
DSTU 4049-2001. Locomotive-hauled passenger carriages for main
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lines. Safety requirements

Estonia TOR

5.2.3.2 Koutpoan 6ykcoBoro y3iaa (Axle bearing health monitoring)

Currently, the requirements for this parameter are different in different countries or are
not regulated. Various axle bearing monitoring systems are used.

Russia, Belarus:

The possibility of monitoring the axle bearing temperature by using onboard or
trackside equipment shall be ensured. Trackside temperature monitoring devices detect
excessive heating of axle bearings and generate an alarm signal (in accordance with the
Guidelines for the layout, installation and operation of equipment for the automatic
monitoring of the technical condition of travelling rolling stock, TsV-TsSh-453):

e emergency temperature level of axle bearings from 70 to 120 £5 °C;
e critical temperature level of axle bearings from 140 to 180 £5 °C.

Axle bearings overheating shall be detected by the KTSM type devices at travel
speeds of 10-150 km/h and DISK devices at travel speeds of 5-250 km/h.

The axle bearing visibility area shall be provided in the technical documentation for
control tools.

The carriages shall be equipped with the axle bearing heating monitoring system with
trigger temperature 90£10 °C.

All axle bearings shall be equipped with heat sensors included in the axle bearing
heating monitoring system of the carriage. The cables from the heat sensors to the signal unit
shall be installed in conduits or flexible sleeves ensuring their protection from mechanical
damage, impacts from ice, gravel and crushed ballast and have terminal boxes and plug
connections.

During passenger carriage movement and at stops the inspectors shall identify any faulty
axle bearings, whose temperature may not be different from the temperature of good axle
bearings (the temperature is measured by contactless instruments), by external signs.

These requirements have been approved by the following documents:

Belarus RD RB 09150.18.009-2002. Regulations on centralised train passage
supervision in accordance with readings of the KTSM/DISK devices
on Belarusian Railways.

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

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

Draft GOST R. Locomotive-hauled passenger carriage bogies.

Technical conditions

Kazakhstan | ST RK 1773 2008. Axle bearings for wheelsets, passenger carriages
and goods wagon bogies on 1520 mm track gauge main railway lines.

Informative — Draft GOST R. Locomotive-hauled passenger carriage
bogies. Technical conditions
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Informative —

GOST R. Locomotive-hauled passenger carriages. General technical
requirements (drafting stage)

Latvia TOR

Monitoring of technical condition of rolling stock in transit on public
infrastructure tracks. LDz No. D-3/39-2011 of 25/01/2011
Guidelines for the layout, installation and operation of equipment for

automatic monitoring of the technical condition of rolling stock in
transit, LDz No. D-3/26-2011 of 20/01/2011

Lithuania ADV/001 Regulations on the technical operation of railways

A/85 Regulations for use of equipment for automatic monitoring of
technical condition of rolling stock.

Poland

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

GOST 10527-84. Two-axle bogies of passenger carriages on 1520 mm
track gauge main railway lines. Technical conditions

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Guidelines for maintenance of carriages in operation, approved by the
Council for Rail Transport of the CIS States. Protocol No. 50 of
21/05/2009.

GOST R. Locomotive-hauled passenger carriage bogies. Technical
conditions

Slovakia

Ukraine Guidelines for the layout, installation and operation of equipment for
automatic monitoring of the condition of travelling rolling stock, TsV-
TsSh-0053 of 17/03/2003.

GOST 10527. Two-axle bogies of passenger carriages on 1520 mm
track gauge main railway lines. Technical conditions

DSTU 4045-2001. Main line locomotive-hauled passenger carriage
bogies. General technical conditions

Estonia

5.2.4 JImHamuueckue mapamerpbl moaBmxkHoro cocrasa (Rolling stock dynamic
behaviour)

These requirements have been approved by the following documents:

Belarus ‘ NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
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Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Kazakhstan | Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Latvia Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

LST EN 14363:2005. Railway equipment. Tests for acceptance of
performance parameters of railway transport. Running and stationary
tests.

Poland

Russia Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Slovakia Leaflet UIC 518
EN 14363

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

DSTU UIC 518. Railway rolling stock. Running tests and acceptance
tests of dynamic parameters. Requirements for safety, impact on tracks
and running performance

Estonia

5.2.4.1 YcToiiunBOCTD K CXOY C PeJIbCOB MPHU ABHKEHUH MO MePeX0IHBIM KPUBBIM H 1O
MyTH ¢ OTKJIOHEHUSIMU B Ipe/eJiax gonycka conep:kanusi myrn (Safety against
derailment running on twisted track)

Russia, Belarus:

The coefficient of wheel resistance to derailment on straight and curved sections of
railway track shall be at least 1.5. The coefficient of carriage resistance to overturning when
travelling on curved sections of railway track shall be at least 1.4.

These requirements have been approved by the following documents:
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Belarus NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
Informative —
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
Informative — Draft GOST R. Locomotive-hauled passenger carriages.
General technical requirements

Latvia Informative —
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
LST EN 14363:2005. Railway equipment. Tests for acceptance of
performance parameters of railway transport. Running and stationary
tests.

Poland PN-EN 14363:2007TSI LOC&PAS

Russia Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia Leaflet UIC 518
EN 14363
TSI LOC PAS

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
NB ZhT TsT 01-98. Railway passenger carriages.

Estonia
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5.2.4.2 Tlapamerpsl AnHamMuku aBu:keHusi (Running dynamic behaviour)

Russia, Belarus:

The parameters of interaction with the track infrastructure (derailment protection,
traffic safety and load on the track) and fatigue strength of the underframe elements are
largely dependent on the dynamic behaviour of the rolling stock.

These requirements have been approved by the following documents:

Belarus

NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST R 55050-2012. Railway rolling stock. Permissible impact on
railway track and testing methods

Kazakhstan

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Informative —

GOST R. Railway rolling stock. Permissible impact on railway track
and testing methods

Latvia

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania

LST EN 14363:2005. Railway equipment. Tests for acceptance of
performance parameters of railway transport. Running and stationary
tests.

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Poland

EN 14363:2006
TSI LOC&PAS

Russia

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

GOST R 55050-2012. Railway rolling stock. Permissible impact on
railway tract and testing methods
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Slovakia Leaflet UIC 518
TSI LOC&PAS
EN 14363

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

DSTU UIC 518. Railway rolling stock. Running tests and acceptance
tests of dynamic parameters. Requirements for safety, impact on tracks
and running performance

Estonia

5.2.4.2.1 TlpeaenbHble 3HaYeHHs Oe3omacHoro asuzkenus (Limit values for running
safety)

Russia, Belarus:

The ratio of the frame force to the vertical static axle load of the wheelset (Pst) when
travelling on straight and curved railway track and on track switches:
for railway track with typical upper track structure — 0.4;
with sand and gravel ballast — 0.3

— vertical dynamics ratio Kg<0,3

— stress at the outer and inner edges rail base ce<240 MPa

— stress at the outer edges of rail points at regulated cross-sections, ckpcs<240 MPa
- stress on subgrade 6s<275 mPa

Maximum horizontal load to mean vertical rail load on sleeper ratio: - for crushed
stone and asbestos ballast, a<1.4

- for gravel and sand ballast, a<1.1

It shall be ensured that the bogie elements are not in contact, unless it is specified in
the engineering documentation, and presence of spring elements to restrict the movement of

the body or bolster relative to the bogie frame.

These requirements have been approved by the following documents:

Belarus NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNITV-VNIIZhT 1983.
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GOST R 55050-2012. Railway rolling stock. Permissible impact on
track and testing methods

Kazakhstan

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.
Informative —

GOST R. Railway rolling stock. Permissible impact on track and
testing methods

GOST R. Locomotive-hauled passenger carriage bogies. Technical
conditions

Latvia

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Poland

PN-EN 14363:2007 TSI LOC&PAS

Russia

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

GOST R 55050-2012. Railway rolling stock. Permissible impact on
track and testing methods

Slovakia

Leaflet UIC 518
EN 14363
TSI LOC&PAS

Ukraine

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

DSTU UIC 518. Railway rolling stock. Running tests and acceptance
tests of dynamic parameters. Requirements for safety, impact on tracks
and running performance

Estonia

5.2.4.2.2 TlpeneiibHble 3HAYEHHUSI BEPTUKAJIbHBIX U MONEPEeYHbIX HATPY30K HA NMYTh
(Track loading limit values)
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Russia, Belarus:

The parameters pertaining to the impact of rolling stock travelling at permissible speed
on typical track are given in the table (NB ZhT TsL 01-98).

Standard
Parameter
value
Stress at the outer and inner edges of the rail base, MPa, not

exceeding 240
Stress at the outer and inner edges of the switch points at regulated cross-
sections, MPa, not exceeding 275
Stress on subgrade, MPa, not exceeding 0.08
Maximum horizontal load to mean vertical rail load on sleeper ratio, not
less than

- for crushed stone and asbestos ballast 14

- for gravel and sand ballast 11

The compliance inspection is performed during tests at specially selected test sections
of the line by experimental and calculation methods.

These requirements have been approved by the following documents:

Belarus NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST R 55050-2012. Railway rolling stock. Permissible impact on
railway track and testing methods

Kazakhstan | Standards for the calculation and design of new and upgraded carriages
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for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.
Informative —

GOST R. Railway rolling stock. Permissible impact on railway track
and testing methods. (in progress)

Latvia

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

LST EN 14363:2005. Railway equipment. Tests for acceptance of
performance parameters of railway transport. Running and stationary
tests.

Poland

PN-EN 14363:2007 TSI LOC&PAS

Russia

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

GOST R 55050-2012. Railway rolling stock. Permissible impact on
railway track and testing methods.

Slovakia

Leaflet UIC 518
EN 14363
TSI LOC&PAS

Ukraine

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages.

DSTU UIC 518:2009. Railway rolling stock. Running tests and
acceptance tests of dynamic parameters. Requirements for safety,
impact on tracks and running performance.

TM 14-01-02 Typical method of impact on track tests.

Estonia

5.2.4.2.3 DJxBHUBaJEeHTHasi KOHYCHOCTD (MPO(HUIb NOBEPXHOCTH KATAHUA KOJIECHOI
napbl BO B3aMMO/IeCTBHH € MOBEPXHOCTIO pejibea ) (Equivalent conicity)

Analysis of the basic parameters for maintaining the technical and operational compatibility of the 1520 mm and
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In the 1520 system there is no concept of equivalent conicity, but there is the concept
of the interaction between the surface of a wheelset and a rail.

5.2.4.2.3.1 IlpoexTHbIe 3HAYeHNS 1151 HOBBIX KoécHbIX nap (Design values for new
wheel profiles)

Russia, Belarus:

Parameters of wheels are set forth in GOST 10791-2011 Wrought wheels Technical
conditions

Requirements for wheelsets are set forth in GOST R 4835-2000. Wheelsets of
carriages on 1520 (1524) mm track gauge main railway lines. Technical conditions; now there
is draft GOST 4835 Railway carriage wheelsets. Technical conditions (replacing 4835-2006)

These requirements have been approved by the following documents:

Belarus GOST 10791-2011 Wrought wheels. Technical conditions
GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing GOST 4835-2006)

Kazakhstan | GOST 10791-2011 Wrought wheels. Technical conditions

Draft GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing 4835-2006)

Latvia Guidelines for the formation, repair and maintenance of wheelsets of
railway carriages (1520 mm gauge tracks) LDz No. DR 71/2005.

Lithuania GOST 4835-80. Wheelsets for carriages on 1520 (1524) mm track
gauge main railway lines. Technical conditions

LST EN 13260. Railway equipment. Wheelsets and two-axle bogies.
Wheelsets. Product requirements

V/24. Guidelines for the formation, repairs and maintenance of
wheelsets of railway carriages for 1520 mm gauge tracks

Poland PN-EN13715:2008

Russia GOST 10791-2011 Wrought wheels. Technical conditions

GOST 4835-2006. Wheelsets for carriages on 1520 (1524) mm track
gauge main railway lines. Technical conditions. GOST 4835. Railway
carriage wheelsets. Technical conditions (replacing GOST 4835-2006)

Slovakia STN 13715 + Al

Ukraine GOST 4836-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

GOST 10791-2011 Wrought wheels. Technical conditions

Estonia

5.2.4.2.3.2 3naveHusi IKBUBAJIEHTHOI KOHYCHOCTH /ISl KOJIECHBIX Map B IKCIJIyaTalluu
(In-service values of wheelset equivalent conicity)

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.
Rolling stock. Passenger carrriages. 59/169



The parameter is related to the wheel surface wear rates.
Russia, Belarus:

Allowable values are set forth in Regulations on the technical operation of railways.

The distance between the inner wheel edges of an unloaded wheelset shall be
1440 mm. For train carriages travelling at 120-140 km/h, the tolerances are +3 mm and
-1 mm maximum; at speeds up to 120 km/h the allowable tolerances are +/- 3 mm max.

It is not allowed to release into operation and traffic any rolling stock with any cracks
in any part of the wheelset axle or rim, disc or wheel hub, or with sharp, worn edges of the
wheelset flange or having the following types of wheelset wear or damage affecting normal
interaction between the track and rolling stock:
at travelling speed from 120 km/h to 140 km/h;
wear of running surface of passenger carriage wheels greater than 5 mm;
flange thickness greater than 33 mm or less than 28 mm when measured at 18 mm distance
from the top of the flange;
at travelling speed up to 120 km/h;
wear of running surface in long distance passenger carriages greater than 7 mm, greater than
8 mm in local or commuter train carriages.
flange thickness greater than 33 mm or less than 28 mm when measured at 18 mm distance
from the top of the flange.
vertical sharp flange wear greater than 18 mm high measured by a special template;
flat (dent) of more than 1 mm on the running surface of carriages with roller axle bearings.

If en route a flat (dent) of more than 1 mm, but less than 2 mm deep is discovered, it is
permitted to move such carriage without separating from the train (at a maximum speed
100 km/h) to the nearest service point where the wheelsets can be replaced.

If the flat is 2 to 6 mm, the train may travel to the nearest railway station at 15 km/h,
but if the flat exceeds 6-12 mm, at 10 km/h, where the wheelset must be replaced. In case of a
flat exceeding 12 mm, travel up to 10 km/h is allowed provided the wheelset can be raised or
prevented from rotating.

These requirements have been approved by the following documents:

Belarus TOR of Belarus Railway
Kazakhstan | Technical regulations for operation of railway transport
Latvia Guidelines for the formation, repair and maintenance of wheelsets of

railway carriages (1520 mm gauge tracks) LDz No. DR 71/2005.

Lithuania ADV/001 Regulations on the technical operation of railways

V/24. Guidelines for the formation, repair and maintenance of
wheelsets of railway carriages for 1520 mm gauge tracks

Poland

Russia Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010

Slovakia

Ukraine TsRB-004. Technical operation regulations of the Ukrainian Railways

Guidelines for the organisation of accelerated passenger train traffic on
Ukrainian railways and the requirements for the infrastructure and
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rolling stock. TSTECH 2012

Guidelines for inspection, repair and formation of carriage wheelsets
TsV-TsL-0062

Estonia

5.2.5 Xoposas yactb (Running gear)

5.2.5.1 Koncrpykuusi pambl Teaexku (Structural design of bogie frame)

Russia, Belarus:

The bogie frame shall be a welded structure with the main load-bearing elements of

box section.

These requirements have been approved by the following documents:

Belarus

GOST 10527-84. Two-axle bogies of passenger carriages on 1520 mm
track gauge main railway lines. Technical conditions

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST R. Locomotive-hauled passenger carriage bogies. Technical
conditions

Kazakhstan

Draft GOST R. Locomotive-hauled passenger carriage bogies.
Technical conditions

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Latvia

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania

Informative —

GOST 10527-84. Two-axle bogies of passenger carriages on 1520 mm
track gauge main railway lines. Technical conditions

LST EN 13749:2011. Railway equipment. Wheelsets and two-axle
bogies. Wheelsets. Product requirements

Poland

TSI LOC&PAS

Russia

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST 10527-84. Two-axle bogies of passenger carriages on 1520 mm
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track gauge main railway lines. Technical conditions

GOST R. Locomotive-hauled passenger carriage bogies. Technical
conditions

Slovakia

TSI LOC&PAS

Ukraine

DSTU 4045-2001. Main line locomotive-hauled passenger carriage
bogies. General technical conditions

GOST 10527. Two-axle bogies of passenger carriages on 1520 mm
track gauge main railway lines. Technical conditions

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) 1983

Estonia

5.2.5.2 KoJaecnas mapa (Wheelsets)

Russia, Belarus:

Requirements for wheelsets are set forth in GOST R 4835-2000. Wheelsets of
carriages on 1520 (1524) mm track gauge main railway lines. Technical conditions; now there
is draft GOST 4835 Railway carriage wheelsets. Technical conditions (replacing GOST 4835-

2006)

Belarus RD RB BCh 17.001-97. Guidelines for the formation, repair and
maintenance of wheelsets of traction rolling stock for 1520 mm track
gauge railways
GOST 4835-2006. Wheelsets for carriages on 1520 (1524) mm track
gauge main railway lines. Technical conditions
Informative —

Draft GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing
GOST 4835-2006)

Kazakhstan | Draft GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing 4835-2006)

Latvia TOR of Latvian Railway

Lithuania V/74 ADV/001 Regulations on the technical operation of railways
Guidelines for the assembly, repair and maintenance of wheelsets of
railway carriages for 1520 mm track gauge
LST EN 13260. Railway equipment. Wheelsets and two-axle bogies.
Wheelsets. Product requirements
GOST 4835-80. Wheelsets for carriages on 1520 (1524) mm track
gauge main railway lines. Technical conditions
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Poland TSI LOC&PAS

Russia GOST 4835-2006. Wheelsets for carriages on 1520 (1524) mm track
gauge main railway lines. Technical conditions
Draft GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing 4835-2006)

Slovakia TSI LOC&PAS

Ukraine TsRB-004. Technical operation regulations of the Ukrainian Railways
Guidelines for inspection, certification, repair and formation of
carriage wheelsets TsV-TsL-0062
RD RB BCh 17.001-97. Guidelines for assembly, repair and
maintenance of wheelsets of traction rolling stock for 1520 mm track
gauge railways of Ukraine

Estonia

5.25.2.1 MexaHuyecKue U reoMeTPHYECKHE XaPAKTEPUCTUKHU KOJIECHBIX Map
(Mechanical and geometrical characteristics of wheelsets)

Russia, Belarus:

Types and main parameters of series wheelsets

Wheelset type

Rolling stock type

Design

carriage speed, km/h

Maximum design static load
of the wheelset on the rails
KN (tonne-force)

RU1Sh-957-P Passenger 160 176.6 (18.0)
RU1Sh-957-G ~ 230.5 (23.5)
RV2Sh-957-G ~ Goods 120 245.2 (25.0)

“Wheelset type designation:

RUL — type 1 universal roller unit, RV2 — type 2 carriage roller

Sh — end fastening of inside bearings with disk spring washer

957 — nominal wheel diameter, mm. G — goods carriage type

P — passenger carriage type

NOTES
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1 Maximum design static load of the wheelset on the rails KN —to GOST 22780.

2 Maximum design static load of a wheelset on rails is set taking into account
deviations in distribution of the actual gross weight of rolling stock on axles from the value in
accordance with the requirements of GOST 22235.

Below is the reference information provided in GOST 4835 (approval stage, replacing
GOST 4835-2006)

Wheelset design

Wheelset with rigidly fixed running wheels (Fig. 1 and 2) shall consist of:

- axle (solid or hollow):

a) with pins for axle bearings

b) with pre-axle sets

b) with axle sets

c¢) with middle cylindrical or conical part

- two wheels (running) solid (rolled or forged) or with additionally installed brake
disks on the disk part of the wheel

- axle units

- brake disks, gear for the drive of the under-carriage generator drive and other parts

located on the axle between two running wheels, if included in the design of the

wheelset

- drive pulley installed on the axle neck

ApUe Kamarus Jcb

70 Koneco

!
A

bykcaobsil 13en

o
P2 wll A

I —[[[L

!
Y

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.

Rolling stock. Passenger carrriages. 64/169



A — distance between the inner side surfaces of the wheel rims

B — wheel rim width; C — distance between the thrust face of the pre-axle and
inner edge of the wheel rim; D — wheel diameter at the running surface; £ — side
wheel rim surface radial runout tolerance; F — end wheel rim surface radial runout

tolerance; G— centreline of the wheelset

Kpyr karanust Running surface
Och Axle

Koieco Wheel
BykcoBsbii y3en Axle unit

Figure 1 — Wheelset with rigidly fixed running wheels without brake disks
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A — distance between the inner side surfaces of the wheel rims
B — wheel rim width; C — distance between the thrust face of the pre-axle and
inner edge of the wheel rim; D — wheel diameter on the running surface £ — side
wheel rim surface radial runout tolerance; F — end wheel rim surface radial runout
tolerance; G— centreline of the wheelset; H- tolerance
of inner brake disk end runout
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NOTE — A different number of disks can be used in the wheelset design.
Figure 2 — Wheelset with rigidly fixed running wheels with brake disks
Letter designation and description of the wheelset with axially moving running
wheels and a wheelset consisting of two wheel units joined by the bogie body are given in the
reference documents

Kpyr karanust Running surface
TopMO3HbIE TUCKA Brake pads
Komeco Wheel

Ocb Axle

BykcoBsii y3en Axle unit
Cepenuna ocu AXis centre

These requirements have been approved by the following documents:

Belarus GOST 4835-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

Informative —

Draft GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing

GOST 4835-2006)

Kazakhstan | GOST 4835-2000. Wheelsets of carriages on 1520 mm track gauge
main railway lines. Technical conditions

Draft GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing 4835-2006)

Latvia TOR of Latvian Railway

Guidelines for the formation, repair and maintenance of wheelsets of
railway carriages (1520 mm gauge tracks) LDz No. DR 71/2005

Lithuania ADV/001 Regulations on the technical operation of railways
V/24. Guidelines for the formation, repair and maintenance of
wheelsets of railway carriages for 1520 mm gauge tracks

GOST 4835-80. Wheelsets for carriages on 1520 (1524) mm track
gauge main railway lines. Technical conditions

LST EN 13260. Railway equipment. Wheelsets and two-axle bogies.
Wheelsets. Product requirements

Poland TSI LOC&PAS

Russia GOST 4835-2000. Wheelsets of carriages for 1520 mm track gauge
main railway lines. Technical conditions

GOST 4835. Railway carriage wheelsets. Technical conditions
(replacing GOST 4835-2006)

Slovakia TSI LOC&PAS

Ukraine GOST 4835-2000. Wheelsets of carriages for 1520 mm track gauge
main railway lines. Technical conditions

Guidelines for inspection, certification, repair and formation of
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carriage wheelsets TsV-TsL-0062

Estonia

5.2.5.2.2 MexannuyecKue U reoMeTpuueckue xapakrepucruku koJec (Mechanical and
geometrical characteristics of wheels)

Design and dimensions

The designation of the main dimensions are given in Figure 1. The tolerance range of
the main dimensions and deviations of the wheel shape are given in Table 2.
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Figure 1. Main wheel dimensions

| Kpyr karanus

| Running surface

Table 2. Tolerance range of the main dimensions and deviations of the wheelset for
locomotive-hauled goods and passenger rolling stock, trailer carriages of electric and diesel

trains.

Wheel Definition

Designation

Tolerance range of
dimensions and
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element deviations of wheel
shape (mm) for
manufacturing
precision classes
1 2
Rim Running surface diameter D 8 14
Inner rim surface diameter on the Dy 5 10
exterior wheel side
Inner rim surface diameter on the D 5 10
interior wheel side
Width B 2 3
Flange height by 1 1
Deformation - 0.3 0.4
Camber - 0.3 0.5
Undercut - 0.3 0.5
Difference of thickness around the - 1 2
wheel perimeter
Difference of width around the wheel - 1 2
perimeter
Deviation from roundness of the - 0.1 0.25
running surface
Pin Outer pin surface diameter on the D 4 6

outside of the wheel

C.H
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Outer pin surface diameter on the D g 4 6
inside of the wheel

Opening diameter d 4 4
Length B, 2 10
Distance from end surface of the pinto | » 2 5

the lateral surface of the rim on the
inside of the wheel

Thickness variation around the wheel - 2 4
perimeter
Deviation from surface parallelism - - 1.5 2.5

end surface of the pin in relation to the
lateral surface of the rim on the inside
of the wheel

Opening eccentricity in relation to the || - 0.5 1
running circle of the wheel

Disk Thickness at the rim Bng 2 4
Thickness at the pin B 2 6
Difference in thickness around the - 1 2

wheel perimeter

Wheels of other designs and dimensions, manufacturing precision class 1 wheels and
wheels for wheelsets of bogies of passenger, goods and shunting locomotives, the drive cars
of electric and diesel trains, special rolling stock are manufactured pursuant to engineering
documentation approved by the infrastructure owner.*

* In the Russian Federation the infrastructure owner is determined by federal law
governing railway transport; in other CIS countries and Baltic States its role is played by the
appropriate national railway transport administration bodies.
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These requirements have been approved by the following documents:

Belarus GOST 10791-2011 Wrought wheels. Technical requirements
Kazakhstan | GOST 10791-2011 Wrought wheels. Technical requirements
Latvia TOR of Latvian Railway

Guidelines for the formation, repair and maintenance of wheelsets of
railway carriages (1520 mm gauge tracks) LDz No. DR 71/2005

Lithuania ADV/001 Regulations on the technical operation of railways

V/24. Guidelines for the formation, repair and maintenance of
wheelsets of railway carriages for 1520 mm gauge tracks

LST EN 13262. Railway equipment. Wheelsets and two-axle bogies.
Wheels. Product requirements

GOST 9036-88. Wrought wheels. Design and dimensions

GOST 10791-2004. Wrought wheels. Technical requirements
(informative)

Poland Ct-4 (Mt-11. Guidelines for measurement and technical assessment of
traction rolling stock wheelsets

LHSt 11 (Mt-11). Guidelines for geometric measurement of traction
rolling stock wheelsets

Russia GOST 10791-2011 Wrought wheels. Technical requirements

Slovakia TSI LOC&PAS

Ukraine GOST 4491-86. Cast centres for rolling stock of 1520 mm track gauge
railways. General technical conditions

GOST 9036-88. Wrought wheels. Design and dimensions
GOST 10791-2011 Wrought wheels. Technical requirements

Estonia

5.2.5.3 MexaHu4eckune u reomerpuyeckue xapakrepuctuxu ocu (Mechanical and
geometrical characteristics of axle)

Russia, Belarus:

The requirements are stipulated in GOST 31334-2007 Axles for the rolling stock of
1520 mm track gauge railways. Technical conditions and GOST 22780-93 Wheelsets for
carriages on 1520 (1524) mm track gauge railway lines. Types, parameters and dimensions;
now there is draft GOST Wheelset axles for railway rolling stock. General technical
conditions (replacing GOST 31334-2007 and GOST 22780-93)

These requirements have been approved by the following documents:

Belarus GOST 31334-2007 Axles for rolling stock of 1520 mm track gauge
railways. Technical conditions
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GOST 22780-93 Wheelsets for carriages on 1520 (1524) mm track
gauge railway lines. Types, parameters and dimensions

GOST Wheelset axles for railway rolling stock General technical
conditions (replacing GOST 31334-2007 and GOST 22780-93)

Kazakhstan

GOST 22780-93 Wheelsets for carriages on 1520 (1524) mm track
gauge railway lines. Types, parameters and dimensions

Informative —

Draft GOST Wheelset axles for railway rolling stock General technical
conditions (replacing GOST 31334-2007 and GOST 22780-93)

Latvia

TOR of Latvian Railway

Guidelines for the formation, repair and maintenance of wheelsets of
railway carriages (1520 mm gauge tracks) LDz No. DR 71/2005

Lithuania

V/24. Guidelines for the formation, repair and maintenance of
wheelsets of railway carriages for 1520 mm gauge tracks

LST EN 13261. Railway equipment. Wheelsets and two-axle bogies.
Axles. Product requirements

GOST 22780-77 Wheelsets for carriages on 1520 mm track gauge
railway lines. Types, parameters and dimensions (informative).

Poland

PN-K-9146:1993 Traction trains, wheelset axles. Technical conditions
and tests

PN-EN-13103:2009, PN-EN-13104:2009, PN-EN-13261:2009, PN-
EN-15313:2010

PN-K-02046:1993

Russia

GOST 31334-2007 Axles for rolling stock of 1520 mm track gauge
railways. Technical conditions

GOST 22780-93 Wheelsets for carriages on 1520 (1524) mm track
gauge railway lines. Types, parameters and dimensions

GOST Wheelset axles for railway rolling stock. General technical
conditions (replacing GOST 31334-2007 and GOST 22780-93)

Slovakia

STN-EN-13103:2009, STN -EN-13104:2009, STN -EN-13261:20009,
STN -EN-15313:2010

Ukraine

GOST 30237-96 (ISO 1005-3-82). Finished machined axles for rolling
stock for 1520 mm track gauge railways. Technical conditions.

GOST 22780-93 (ISO 1005-9-86) Wheelsets for carriages on 1520
(1524) mm track gauge railway lines. Types, parameters and
dimensions.

Estonia
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5.2.6 HauMeHbIIHMii TONYCTHMBIH paguyc npoxoaumoii kpusoii (Minimum curve
radius)

Russia, Belarus:

Design of running parts, gangway passages and couplers shall ensure passing in the
operational condition of:
a) single carriage — a circular curve with radius 80 m at speeds up to 5 km/h;
b) carriage unit and (or) coupled carriages:
1) S-curve with radius 170 m without straight section at speeds up to 5 km/h;
2) intersection of straight and curve with radius 120 m without ease radius at
speeds up to 10 km/h;
These requirements have been approved by the following documents:

Belarus TOR of Belarus Railway

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | TOR of railway transport

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Informative — Draft GOST R. Locomotive-hauled passenger carriages.
General technical requirements

Latvia TOR of Latvian Railway

Lithuania 0OSJD O+R 520. Passenger carriages operated between 1520 mm and
1435 mm track gauge railways. General requirements

Poland TSI LOC&PAS

Russia GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983 (Table 8.1)

Slovakia TSI LOC&PAS

Ukraine DBN B.2.3-19-2008. Transport structures. Engineering standards.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNITV-VNIIZhT 1983 (Table 8.1)

Estonia

5.2.7 YcrpoiicTBo noxauu necka (Sanding)
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This parameter applies to traction rolling stock. Not applicable to passenger rolling
stock.

5.2.8 Ilyreouncturenas (Life guards)

This parameter applies to traction rolling stock. Not applicable to passenger rolling
stock.

53 TOPMOYEHME (BRAKING)
5.3.1 Oo6mue mono:xkenus (General)

Russia, Belarus, Kazakhstan, Latvia, Lithuania, Ukraine:

The braking system should ensure the train deceleration, downhill train speed
maintenance and stopping of the train not exceeding the permissible stopping distance, and
immobility of a stationary train.

Automatic brakes of the rolling stock shall provide braking effort ensuring stopping of
the train in case of emergency braking without exceeding the stopping distance approved by
the railway infrastructure manager.

The braking equipment shall ensure skid-free braking within the entire applicable
range of speed and the corresponding design pressure in the brake cylinders when the brakes
are applied, observing the operating regulations.

Rolling stock shall be equipped with automatic pneumatic brakes ensuring braking of
a train with the maximum permitted weight.

Mandatory parameters for determining braking efficiency are provided in the
Operational guidelines for rolling stock brakes TsT-TsV-TsL-VNIIZhT/277 (Appendix 2,
Table 1). These standards set the minimal braking effort of the brake blocks depending on the
maximum permissible speed of travel of the trains and distance from the rail guard to the
position of unexpected obstacles on the line.

These requirements have been approved by the following documents:

Belarus TOR of Belarus Railway
STP 09150.17.038-2006. Regulations for the operation of rolling stock
brakes on Belarusian Railway

Kazakhstan | TOR of railway transport

Latvia TOR of Latvian Railway

Lithuania ADV/001 Regulations on the technical operation of railways

R/86 ,,Gelezinkelio riedmeny stabdziy naudojimo taisyklés* (Rolling
stock brakes control regulations)

Poland Leaflet UIC 540, PN-K-88177:1998

Russia Technical operation regulations of the Russian Railways, approved by
Ministry of Transport order No. 286 of 21/12/2010 Operational
guidelines for rolling stock brakes TsT-TsV-TsL-VNIZhT/277
(Appendix 2, Table 1).
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Slovakia Leaflet UIC 540, TSI LOC&PAS

Ukraine TsRB-004. Technical operation regulations of the Ukrainian Railways
TsT-TsV-TsL-0015. Guidelines for the operation of rolling stock
brakes on the Ukrainian railways.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

Estonia TOR, p. 144, 145

5.3.2 OcHoBHblIe TpeGoBaHNus PYHKIIMOHATBLHOCTH U 6e3omacHocTu (Main functional
and safety requirements)

5.3.2.1 ®dyukuuonaabHble TpedoBanus (Functional requirements)

Russia, Belarus:
Carriages shall be equipped with automatic pneumatic and electro-pneumatic direct
action friction brakes.

A friction brake means pad or disc brakes.

To ensure the required emergency braking efficiency, the carriages can be
additionally equipped with brakes not utilising the interaction force between the rail and

the wheel.

At speeds from 100 km/h to the design speed on clean dry tracks, the carriage
braking system shall ensure a braking distance not exceeding the distance set forth in
Table B.1, GOST R 55182-2012 without skidding of the carriage wheelsets.

Automatic pneumatic and electro-pneumatic brakes of the rolling stock shall provide
braking effort ensuring stopping of the train in case of emergency braking without exceeding
the stopping distance set forth in the current standards.

The parking (hand) brake shall hold on a 30 %o. slope.

Automatic pneumatic and electro-pneumatic brakes of the rolling stock and special
rolling stock shall ensure smooth braking, and automatic brakes also shall ensure stopping of
the train in case of disconnection or breaking of the braking line or opening of the emergency
brake valve.

The carriages shall have at least three emergency stop valves located in the
vestibules and in the middle of the carriage.
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The rules for maintenance and control of the brakes on the trains are provided in the
Operational guidelines for railway rolling stock brakes TsT-TsV-TsL-VNIZhT/277.

The deceleration value during braking is limited by the conditions of the wheel
adhesion to the track. The maximum permissible deceleration value during braking and the
rate of change of deceleration when the braking mode is triggered are not regulated.

Compressed air pressure in the brake cylinder shall be at least 390 kPa, air line
pressure variation not exceeding 10 kPa for 5 minutes in accordance with the Safety Standard

NB ZhT TsL 01-98.

Additional information is provided the Regulations for the operation of rolling stock
brakes on the railways of the CIS states, Latvia, Lithuania and Estonia approved by the
Railway Transport Council of the Commonwealth (protocol No. 48 of 29-30 May 2008)

These requirements have been approved by the following documents:

Belarus TOR of Belarus Railway
STP 09150.17.038. Regulations for the operation of rolling stock
brakes on Belarusian Railway
NB ZhT TsL 01-98. Railway passenger carriages. Safety standards
Informative —
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements
Guidelines for the operation of rolling stock brakes on the Ukrainian
railways. TsT-TsV-TsL-VNIIZhT/277

Kazakhstan | TOR of railway transport
ST RK GOST R 516902006. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions

Latvia TOR of Latvian Railway

Lithuania ADV/001 Regulations on the technical operation of railways
LST EN 13452:-1. Railway equipment. Braking. Braking systems of
public transport. Part 1. Operational requirements.
LST EN 13452:-2. Railway equipment. Braking. Braking systems of
public transport. Part 2. Test methods.
R/86 ,,GeleZinkelio riedmeny stabdziy naudojimo taisyklés* (Rolling
stock brakes control regulations)
LST EN 14198:2005. Railway equipment. Braking. Requirements for
braking systems of trains
GOST R 51690-2006. Passenger carriages for 1520 mm track gauge
main railway lines. General technical conditions

Poland Instructions UIC 540

Russia Signalling instruction for railway transport in the Russian Federation,
Appendix No. 7 (Table 4.1) TOR Guidelines for the operation of
rolling stock brakes on the railways. TsT-TsV-TsL-VNHZhT/277
NB ZhT TsT 01-98 (Chapter I11)
Regulations for the operation of rolling stock brakes on the railways of
the CIS states, Latvia, Lithuania and Estonia approved by the Railway
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Transport Council of the Commonwealth (protocol No. 48 of 29-30
May 2008)

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia

Leaflet UIC 540, TSI LOC&PAS

Ukraine

TsT-TsV-TsL-0015. Guidelines for the operation of rolling stock
brakes on the Ukrainian railways.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

TOR, p. 144

5.3.2.2 Tpeoosanusi 6e3onacuoctu (Safety requirements)

Russia

General rules for risk management on railway transport related to the functional safety
of rolling stock and infrastructure objects are set forth in GOST R 54505-2011 Functional
safety. Risk management on railway transport.

Slovakia

Not regulated.

These requirements have been approved by the following documents:

Belarus

TOR of Belarus Railway

NB ZhT TsT 01-98. Railway passenger carriages. Safety standards
Informative —

GOST R 54505-2011. Functional safety. Risk management on railway
transport.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan

TOR of railway transport

Informative — Draft GOST R. Locomotive-hauled passenger carriages.
General technical requirements

Latvia

TOR

Lithuania

ADV/001 Regulations on the technical operation of railways

Poland

Instruction Cw 1 (Mw 56)
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Russia Regulations for the technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010

GOST R 54505-2011. Functional safety. Risk management on railway
transport.

NB ZhT TsT 01-98. Railway passenger carriages.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements, p. 4.2.7

Slovakia Not regulated

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.3.3 Tun cucremsl Topmozkenus (Type of brake system)
Russia, Belarus:

Feed and brake line diameter shall be 1% inch. The connection of the brake and feed
lines between the carriages and with the locomotive shall be arranged using type R17B
connecting hoses to GOST 2593-2009, connecting hoses with electrical contact 369 A to
GOST 31374-2009. On train sets, other types of hoses may be used between the carriages
provided they ensure the required strength of the brake line. The carriages of such sets can be
equipped with connection hoses to GOST 2593-2009, and hoses with electrical contact to
GOST 31374-2009.

To ensure the required emergency braking efficiency, the carriages can be
additionally equipped with the brakes not utilising the interaction force between the rail
and the wheel.

Russia

Specific requirements for the parameters of braking devices are set by design terms of
reference.

These requirements have been approved by the following documents:

Belarus GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | ST RK 1823-2008. Brake (electro-pneumatic brake) for 1520 mm track
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gauge passenger carriages. Technical requirements
GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions
Informative — GOST R. Locomotive-hauled passenger carriages.
General technical requirements (draft)

Latvia Informative —
GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions
Guidelines for the operation of rolling stock brakes on the Ukrainian
railways No. 19/2000

Lithuania ADV/001 Regulations on the technical operation of railways
63/V Guidelines for repair of carriage braking equipment, TsV-TsL-
945 equivalent
GOST R 51690-2000. Passenger carriages for 1520 mm track gauge
main railway lines. General technical conditions
GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Poland Leaflet UIC 543

Russia Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.
GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia Leaflet UIC 543

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)
TsRB-0004. Technical operation regulations of the Ukrainian Railways

Estonia EVR Rules of operation of rolling stock brakes

5.3.4 Ynpasuaenue Topmo:xenuem (Brake command)
Not applicable to 1520 passenger carriages.

5.3.4.1 Ynpasiienune s3xcTpeHHbIM TOpMokennem (Emergency braking command)

Not applicable to 1520 passenger carriages.
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5.3.4.2 YupasJieHue ciry:ke0OHbIM TopMmoskeHueM (Service braking command)
Not applicable to 1520 passenger carriages.

5.3.4.3 Ynpagiienne npsimoaeiicTsyomum Topmo3zom (Direct braking command)
Not applicable to 1520 passenger carriages.

5.3.4.4 YnpasieHue tuHamuueckum Topmo3om (Dynamic braking command)
Not applicable to 1520 passenger carriages.

5.3.4.5 Ynpasaenue crosHouHbIM Topmo3oM (Parking braking command)

Russia, Belarus, Kazakhstan:

Railway rolling stock shall be equipped with parking brakes.

Railway rolling stock parking brakes shall provide the design braking effort and
holding of a railway rolling stock unit within the maximum permissible values.

The handwheel of the parking brake shall be equipped with a device preventing
spontaneous rotation of the handwheel.
Passenger carriages shall be equipped with parking (hand) brakes.

During braking the handle or handwheel of the hand brake shall turn clockwise with
the application of effort not exceeding 300 N.

The parking (hand) brake shall ensure holding on a 30 %o. slope.

Automatic parking brakes can be used.

Use of hand brakes with automatic parking brakes is not required.

These requirements have been approved by the following documents:

Belarus

TOR of Belarus Railway

Technical regulations on the safety of railway rolling stock TR TS
001/2011.

NB ZhT TsT 01-98. Railway passenger carriages. Certification
requirements.

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNITV-VNIIZhT 1983.

Kazakhstan

Technical regulations on the safety of railway rolling stock TR TS
001-2011 p. 49

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

TOR of railway transport

Latvia

TOR of Latvian Railway
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Lithuania ADV/001 Regulations on the technical operation of railways

GOST R 51690-2000. Passenger carriages for 1520 mm track gauge
main railway lines. General technical conditions

Poland Leaflet UIC 540

Russia Regulations for the technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010

(Appendix 5 p. 7).
Technical regulations on the safety of railway rolling stock TR TS
001-2011 p. 49

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

NB ZhT TsT 01-98. Railway passenger carriages. Certification
requirements.

Slovakia Leaflet UIC 540

Ukraine TsT-TsV-TsL-0015. Guidelines for the operation of rolling stock
brakes on the Ukrainian railways.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.3.5 Xapakrepuctuxku Topmo:kenus (Braking performance)
5.3.5.1 O6ume TpedoBanus (General requirements)

Russia:

Mandatory minimum requirements for braking performance in the safety standards
and tested in the required tests.

These requirements have been approved by the following documents:

Belarus NB ZhT TsL 01-98. Railway passenger carriages. Safety standards
Informative —

Ministry for Transport Regulations for traction calculations for travel
and shunting, 1985

Kazakhstan | TOR of railway transport

Latvia Ministry for Transport Regulations for traction calculations for travel
and shunting, 1985

Lithuania R/86 Rolling stock brakes control regulations
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Ministry for Transport Regulations for traction calculations for travel
and shunting, 1985

LST EN 14531-1:2005. Railway equipment. Braking. Methods of
braking distance calculations. Part 1. General algorithms.

Poland

Leaflet UIC 540

Russia

NB ZhT TsT 01-98. Railway passenger carriages. Certification
requirements.

Slovakia

Leaflet UIC 540

Ukraine

TsT-TsV-TsL-0015. Guidelines for the operation of rolling stock
brakes on the Ukrainian railways.

NB ZhT TsT 01-98. Railway passenger carriages.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

Estonia

5.3.5.2 Dxkcrpennoe Topmozkenue (Emergency braking)

Emergency braking is the type of braking used for the immediate stopping of the train
by emergency discharge of the brake line to ensure maximum braking force.

Russia, Belarus, Kazakhstan:

Standard limit values for stopping distance when friction brake is used

Speed at the start of Stopping distance, m, from nominal speed, km/h
braking, km/h
200 1500*/2100
160 1450
140 1100
120 1000
100 700

Standard limit values for stopping distance when friction brake is used on a
section with standardised reduced adhesion
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Design speed of carriage, km/h Stopping distance, m, from nominal speed, km/h
120 100 80
200 750 500 330
160 800 550 350
140 800 550 350
120 1000 700 450

Braking effort shall be stable irrespective of wear of the friction elements.

Maximum allowed change in the maximum brake force with new pads and pads with
maximum permissible wear shall not exceed:

5 % — when automatic brake is applied;

10 % — when parking brake is applied.

These requirements have been approved by the following documents:

Belarus Informative —
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | GOST R. Locomotive-hauled passenger carriages. General technical
requirements (draft)

Latvia not regulated

Lithuania ADV/001 Regulations on the technical operation of railways
R/86 Rolling stock brakes control regulations
Ministry for Transport Regulations for traction calculations for travel
and shunting, 1985
LST EN 14531-1:2005. Railway equipment. Braking. Methods of
braking distance calculations. Part 1. General algorithms.

Poland Leaflet UIC 540

Russia GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia Leaflet UIC 540

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)
NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.3.5.3 Cay:xeonoe Topmozkenue (Service braking)
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Currently, the requirements for this parameter are the same in all countries and are set
forth in Guidelines for the operation of rolling stock brakes on the Ukrainian railways. TsT-
TsV-TsL-VNIIZhT/277 or by similar documents in effect in each country.

Russia:

Service braking on trains is regulated by the Guidelines for the operation of rolling
stock brakes on the railways TsT-TsV-TsL-VNIIZhT/277

Belarus:

Service braking on trains is regulated by STP 09150.17.038 Regulations for the
operation of rolling stock brakes on Belarus Railway

These requirements have been approved by the following documents:

Belarus STP 09150.17.038-2006. Regulations for the operation of rolling stock
brakes on Belarus Railway

Informative —

Guidelines for the operation of rolling stock brakes on the Ukrainian
railways. TsT-TsV-TsL-VNIIZhT/277

Kazakhstan | Guidelines for the operation of rolling stock brakes on the railways.
TsT-TsV-TsL-VNIZhT/277

Latvia In accordance with the traction calculations for train work

Guidelines for the operation of rolling stock brakes on the Ukrainian
railways No. 19/2000

Lithuania ADV/001 Regulations on the technical operation of railways
R/86 Rolling stock brakes control regulations

Ministry for Transport Regulations for traction calculations for travel
and shunting, 1985

LST EN 14531-1:2005. Railway equipment. Braking. Methods of
braking distance calculations. Part 1. General algorithms.

Poland Leaflet UIC 540

Russia Guidelines for the operation of rolling stock brakes on the railways.
TST-TsV-TsL-VNIIZhT/277

Slovakia Instructions UIC 540, TSI LOC

Ukraine TsT-TsV-TsL-0015. Guidelines for the operation of rolling stock
brakes on the Ukrainian railways.

Estonia

5.3.5.4 Pacuer momHocTu ¢ppuxuuonnoii napel (Calculations related to thermal capacity)

Russia, Belarus:
Braking effort shall be stable irrespective of wear of the friction elements.

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.

Rolling stock. Passenger carrriages. 83/169



When the gross weight to tare ratio exceeds 1.15, the carriage shall be equipped with a
load-dependent automated friction force adjustment device.

Rated brake ratio shall be selected depending on the rated stopping distance value
during emergency braking at the rated speed of travel.

At the carriage brake design stage, the following parameters shall be calculated:
- braking efficiency of the carriage;

- wheelset skidding conditions during braking;

- thermal load on friction sets.

A carriage brake system with 80, 100 and 120 km/h travel speed on a section with
standardised reduced adhesion (0.05—0.08) shall ensure a stopping distance not exceeding the
one set forth in Table B.2 (Appendix B) with magnetic track brake (if any) off. Maximum
allowed relative slip of the wheelsets is 90%.

Pad wear shall not exceed 0.28 cm*/MJ at the initial braking speed not exceeding
140 km°h and 0.55%/MJ at the initial braking speed from 140 to 200 km/h.

Russia:
Design brake pad force coefficient 4 of passenger trains

Structural od value for brake pads, at least
speed of carriage, m/sec cast iron composite
up to 33 0.60 0.22
33-40 0.78 0.27
40-45 0.80 0.28

Maximum brake force of the brake pads shall be checked to the maximum allowed
wheel/track adhesion factor.

Passenger carriage wheel/track adhesion factor

_ Wheel/track adhesion factor yr value for the load of one
Speed of carriage, wheelset on track, kN
m/sec

60 100 140 180 220 260
11 0.139 0.132 0.123 0.115 0.107 0.102
17 0.128 0.121 0.114 0.108 0.101 0.095
39 0.106 0.099 0.093 0.087 0.081 0.077
45 0.102 0.096 0.090 0.084 0.078 0.074

These requirements have been approved by the following documents:
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Belarus

Standards for the calculation and design of carriages for 1520 mm
gauge tracks of the railways of the Ministry of Railways
Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan

Standards for the calculation and design of carriages for 1520 mm
gauge tracks of the railways of the Ministry of Railways

Draft GOST R. Locomotive-hauled passenger carriages. General
technical requirements

Latvia

Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania

R/86 Rolling stock brakes control regulations

Ministry for Transport Regulations for traction calculations for travel
and shunting, 1985

LST EN 14531-1:2005. Railway equipment. Braking. Methods of
braking distance calculations. Part 1. General algorithms.

Poland

TSI LOC&PAS

Russia

Standards for the calculation and design of carriages for 1520 mm
gauge tracks of the railways of the Ministry of Railways (unpowered).
VNIIV-VNIIZhT 1983.

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia

TSI LOC&PAS

Ukraine

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.3.5.5 Crosinounblii Topmo3 (Parking brake)

Russia, Belarus:

Passenger carriages shall be equipped with parking (hand) brakes.

The parking brake (hand or automatic) shall ensure the holding of a rolling stock unit
on at least 30 %o. slope. Compliance with this requirement shall be supported by tests.

Use of hand brakes with automatic parking brakes is not required.
Currently GOST "Parking brakes (automatic and manual) of railway rolling stock.
Technical requirements and methods of control™ is being drafted.

These requirements have been approved by the following documents:
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Belarus TOR of Belarus Railway

Informative —

GOST Parking brakes (automatic and manual) of railway rolling stock.
Technical requirements and methods of control

Kazakhstan | TOR of railway transport

Draft GOST Parking brakes (automatic and manual) of railway rolling
stock. Technical requirements and methods of control

Latvia Informative —

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered) VNIIV-VNIIZhT 1983.

Lithuania ADV/001 Regulations on the technical operation of railways

GOST R 51690-2000. Passenger carriages for 1520 mm track gauge
main railway lines. General technical conditions

Poland Leaflet UIC 540

Russia Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010

GOST Parking brakes (automatic and manual) of railway rolling stock.
Technical requirements and methods of control

Slovakia Leaflet UIC 540

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.3.6 Cuemienue KoJec ¢ pebcamu — Cucrema nporuBorosnoii 3ammuthl (Wheel rail
adhesion solicitation- Wheel slide protection system)

5.3.6.1 TIpeneabHoe 3HaYeHne KO PUIMEHTA cCeNIeHns KoJiec ¢ peabcamu (Limit of
wheel rail adhesion solicitation)

Russia, Belarus, Kazakhstan:

Russia: Maximum brake force of the brake pads shall be checked to the maximum
allowed wheel/track adhesion factor during braking wt provided in the Table: The following
condition shall also be observed:

Maximum value of pressure force applied on breaking pads shall be evaluated
considering the maximum possible coefficients of tolerance for adhesion between wheel and
rail and breaking values y«as shown in the table as well as observing the condition:
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OpQrp= YW THE Prxp— PACYETHBINA KOIPPUIMEHT TPEHUS TOPMO3ZHBIX KOJIOIOK

where @« — design coefficient of breaking pads adhesion.

KoaddunmenT cuennenus Koiéc ¢ pesibcaMy MacCakKUPCKUX BaroHOB

Bennunna koapumnmenTa yx CHEIUICHUS KOJIEC MPHU HArpy3Ke
CKOpOCTb Baroxa, OT OJIHOM KOJIECHOM mapsl Ha pelibe, KH
Mm/c
60 100 . 14 . 18 . 22 . 26
11 0.139 0.132 0.123 0.115 0.107 0.102
17 0.128 0.121 0.114 0.108 0.101 0.095
39 0.106 0.099 0.093 0.087 0.081 0.077
45 0.102 0.096 0.090 0.084 0.078 0.074

These requirements have been approved by the following documents:

Belarus Standards for the calculation and design of carriages for 1520 mm
gauge tracks of the railways of the Ministry of Railways
Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Standards for the calculation and design of carriages for 1520 mm
gauge tracks of the railways of the Ministry of Railways

Informative — Draft GOST R. Locomotive-hauled passenger carriages.
General technical requirements

Latvia Not regulated

Lithuania Not regulated

Poland TSI LOC & PAS

Russia Standards for the calculation and design of carriages for 1520 mm

gauge tracks of the railways of the Ministry of Railways (unpowered).
VNIIV-VNIIZhT 1983., chapter 9

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia TSI LOC & PAS

Ukraine Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
(unpowered)

NB ZhT TsT 01-98. Railway passenger carriages.

Estonia
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5.3.6.2 Cucrema nporuoro3noii 3ammtsl (Wheel slide protection system)

Russia, Belarus:

When the gross weight to tare ratio exceeds 1.15, the carriage shall be equipped with a
load-dependent automated friction force adjustment device.

Rated brake ratio shall be selected depending on the rated stopping distance value
during emergency braking at the rated speed of travel.

Fault or breakdown of an anti-skid device shall not affect the performance of the
braking system as a whole or parts thereof or create any conditions of braking performance
reduction during braking.

Power supply of the anti-skid device shall be from an independent uninterruptible

power source.

Possibility of instrumental monitoring of the anti-skid device shall be ensured.

These requirements have been approved by the following documents:

Belarus

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.

General technical requirements
Draft GOST R. Locomotive-hauled passenger carriage bogies.
Technical conditions

Kazakhstan

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.

General technical requirements

Draft GOST R. Locomotive-hauled passenger carriage bogies.
Technical conditions

Latvia

Not regulated

Lithuania

Not regulated

Poland

TSI LOC&PAS

Russia

GOST R 55182-2012. Locomotive-hauled passenger carriages.

General technical requirements

GOST R. Locomotive-hauled passenger carriage bogies. Technical

conditions

Slovakia

TSI LOC&PAS

Ukraine

NB ZhT TsT 01-98. Railway passenger carriages.

Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways

(unpowered)

Estonia
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5.3.7 CucremMbl IMHAMHYECKOT0 TOPMOKeHHsI (IPUMeHeHHe CUCTeMbI TMHAMUYECKOT0
TOPMOKEHUsI ISl YJIYYlIeHUsI XapaAKTEPUCTUK IKCTPEHHOT0 TOPMOKEHMS)
(Dynamic brake - Braking systems linked to traction system)

Russia:
Not applicable to locomotive-hauled passenger carriages on 1520 mm track gauge.

5.3.8 Cucrema TOPMOKECHUSA HE3aBUCUMAS OT yCHOBHﬁ CICIICEHU KoJieca € pejIbCOM
(Braking system independent of adhesion conditions)

5.3.8.1 Oo6uue nosoxenusi (General)

Russia, Belarus:

Equipping with an additional brake not depending on the wheel/track adhesion is
allowed.

5.3.8.2 MaruuTopeabcoBblit Topmo3 (Magnetic track brake)

Russia, Belarus:

Magnetic brake design shall not conflict with the main provisions of the following
international documents (or other applicable regulatory documents in effect when the
carriage is being designed and built):

- Technical requirements for brakes of locomotive-hauled passenger carriages for
travel speeds up 200 km/h. Instructions UIC 540/4 O.

- Brakes — Manufacturing regulations for various brake parts

— Electromagnetic rail brake. Instructions UIC 541-06 O+P.

- Brakes — Braking power. Instructions UIC 544-1

- Recommendations for technical requirements for magnetic brakes of passenger
carriages. Instructions No. 546 P

- Brakes — High performance brakes for passenger trains. Instructions UIC 546
O+P.

Activation of magnetic rail brakes shall be done from a separate tank.

5.3.8.3 Buxperoxosbrii Topmo3 (Eddy current track brake)
Eddy current brakes without shoe contact with the tracks can be used.

5.3.9 KonTpoJas cocTosiHHsSI TOPMO30B U HHANKANMs HencnpaBHocTeii (Brake state and
fault indication)

Russia, Belarus:
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Inside and outside, the carriages shall be equipped with signal devices reflecting:

- pressure in the pneumatic system of the brake cylinders;

- brake activation;

- brake release;

- parking brake engagement.

The signal devices located inside the body (in the service vestibule and attendant's
compartment) shall serve as automated full brake release indicator (light or sound). At the
same time, ergonomics requirements according to GOST 29.05.002 for digital indicators and
GOST 21786 for sound indicators shall be satisfied.

Inside the body, a device for forced brake release shall be installed.

These requirements have been approved by the following documents:

Belarus STP 09150.17.038-2006. Regulations for the operation of rolling stock
brakes on Belarus Railway
Informative —
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements
Locomotive-hauled passenger carriages based on unified platforms.
Technical requirements

Kazakhstan | Informative — Draft GOST R. Locomotive-hauled passenger carriages.
General technical requirements

Latvia Guidelines for the operation of rolling stock brakes on the Ukrainian
railways No. DR-19/2000

Lithuania GOST R 51690-2000. Passenger carriages on 1520 mm track gauge
main railway lines. General technical conditions
R/86 Rolling stock brakes control regulations
63/V Guidelines for the repair of carriage braking equipment

Poland TSI LOC&PAS

Russia GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia TSI LOC&PAS

Ukraine Determined by the terms of reference for the design and construction
of passenger carriages

Estonia

5.3.10 TpeboBanusi kK TopMo3aM B ycaoBusix OykcupoBku (Brake requirements for rescue

purposes)

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.

Rolling stock. Passenger carrriages. 90/169




This parameter is established based on the operational brakes requirements.

5.4 OBCJYXUBAHUE ITACCAKHUPOB (PASSENGER RELATED ITEMS)

5.4.1 CannTaphble cuctemsbl (Sanitary systems)

Russia, Belarus:

The inside and outside appearance of carriages, layout, interior equipment, level of
lighting of carriage compartments shall comply with the sanitary regulations SP 2.5.1198-
03; concentration of harmful substances in the air in the carriage shall comply with the
hygiene requirements GN 2.1.6.1338-03.

Carriage design shall allow water filling using R17B type hoses to GOST 2593.

The carriages shall be equipped with sensors with shut-off valves for cutting off
tank filling and water drain pipe in case of tank overfill.

Filling nozzles shall be on both sides of the carriage. Their connection heads shall
have covers to prevent dirt penetration.

Carriages shall be equipped with a hot and cold water supply system with
hydraulic isolation from the heating system.

The possibility of installing drinking water purification devices shall be provided.

The tank volume shall ensure a supply of at least 20 | of cold and hot water per place
in sleeping carriages and at least 10 | per place in a carriage with seats. In carriages provide
with shower cabins, the water supply shall be at least 30 | per place.

The tank and water distribution system shall ensure complete drainage, cleaning,
flushing and disinfecting. The water supply system shall have tank water level gauges and
an overfill protection device.

The carriage design shall ensure that the water inside the water supply system
will not freeze for 8 hours after heating is switched off at an outside air temperature of
-20 -C and for 12 hours at an outside air temperature of -10 -C.

The drain and filling tubes shall be heated.

The carriage shall have at least 2 toilet rooms with an area of at least 1.2 m?.
Air exhaust from the toilet compartment shall be at least 50 m*/h

Carriages shall be equipped with self-contained toilet systems in accordance with
the sanitary requirements SP 2.5.1198-03.
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The heating, ventilation and air conditioning system of the carriage and its sanitary
equipment shall comply with the sanitary requirements SP 2.5.1198-03.

Heating equipment shall have protection covers. Temperature on the protection cover
surface shall not exceed +55 °C.

Air head (overpressure) in the carriages shall be at least 15 Pa.

The heating, ventilation and air conditioning system of the carriage shall ensure
environment parameters in accordance with with Appendix 5 of the sanitary requirements
SP 2.5.1198-03.

The following types of artificial lighting shall be provided in passenger carriage
compartments: primary and emergency.

In all carriages, emergency lighting for people evacuation with illuminance of at least
1 Ix on the floor shall be provided.

Characteristics of artificial (general) illuminance of passenger carriages are given in
Appendix 5 to sanitary regulations SP 2.5.1198-032.5.

Noise level shall not exceed 60 dBA in passenger compartments, 68 dBA in vestibules,
80 dBA in gangway passages and 65 dBA in areas above the bogie.

The equivalent level of external noise generated when the train is in motion shall not
exceed 84 dBA at 100 m from the outer rail, at 25 m for new carriages on continuous welded
rail track (in absence of acoustic shields).

Maximum permissible sound and sound pressure levels in passenger carriage
compartments are given in Appendix 7 of the sanitary regulations SP 2.5.1198-03.

Vibration levels on the floor and seat surfaces in passenger and service compartments
of sleeping carriages and on the floor and seat surfaces in passenger carriages with seats shall
not exceed the parameters set forth in Appendix 8 of the sanitary regulations SP 2.5.1198-03.

Maximum permissible infrasound levels in passenger carriages shall comply with the
parameters stipulated in Appendix 9 of the sanitary regulations SP 2.5.1198-03.
Noise levels in compartments adjacent to toilet compartments when the self-contained
toilet system is operating shall not exceed standard values stipulated in sanitary regulations
SP 2.5.1198-03.

These requirements have been approved by the following documents:

Belarus SanPiN 2.2.4.13-7-2006. Sanitary standards and regulations. Hygiene
requirements for control and assessment of vibration levels in railway
rolling stock carriages.

SanPiN 2.5.4.13-35-2006. Sanitary standards and regulations. Hygiene
requirements for the organisation of passenger operations on railway
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transport
Informative —
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | SP 2.5.1198-03
Sanitary and epidemiological standards and regulations No. 358 of
14/07/2005 "Sanitary and epidemiological requirements for
maintenance and operation of passenger carriages”, Ministry for Health
of the Republic of Kazakhstan

Latvia Cabinet of Ministers regulations No. 235 of 29/04/2003 "Requirements
for quality and relative safety of drinking water, inspection and
monitoring procedure”

Lithuania Leaflet OSJD O+R-562-2008. Sanitary technical requirements for
passenger carriage design
Leaflet UIC 563. Sanitary equipment in passenger railway carriages.
HN24 : 2003. Drinking water safety and quality requirements.
Quality standard for AO LG service of Passenger Carriage
Administration, approved by LG order No. 999 of 21/12/2011
TSI PRM

Poland TSI LOC&PAS
TSI PRM
PN-EN-50125-1:2002/AC:2010

Russia Sanitary regulations for the organisation of passenger traffic by railway
transport (SP 2.5.1198-03).
Threshold limit values (TLV) of pollutants in atmospheric air in
inhabited places. Hygiene standards. (GN 2.1.6.1338-03)
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia TSI LOC&PAS

Ukraine Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS-19, MPS 1984
Leaflet OSJD O+R562. Sanitary technical requirements for passenger
carriage design

Estonia

5.4.2 Cucremsl onoBeiiieHust u cBszu (Public address system: audible communication

system)

Russia, Belarus:
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Passenger carriages shall be equipped with a train intercom system and a public
address system.

Carriages shall be equipped with information displays for displaying train route
information, next stop, travel speed, weather, toilet occupancy status, etc.

Information displays (indicators) in 1st and 2nd class carriages are placed on
partitions above the entrance doors and in premium class carriages above the doors of every
compartment.

The information displayed on the indicators shall be unequivocally viewable from any
place inside the carriage with natural and artificial lighting.

Interior in-carriage speakers and amplifiers shall be provided in the carriage for
broadcasting messages to passengers. The train master/manager shall be able to broadcast
messages to the entire train. Attendants shall be able to broadcast messages to their carriages.

On agreement with the customer, the carriages can be provided with
GSM900/1800/UMTS repeaters with external antenna and transmitting feeder to ensure
uninterrupted mobile communications for the passengers.

If requested by the customer, the carriages can be provided with video surveillance
system ensuring video monitoring of the situation in the carriages in various modes (real time
view, individual camera view, archive view, etc.).

At the same time, uninterrupted power supply of the communications and video
surveillance equipment shall be ensured.

These requirements have been approved by the following documents:

Belarus Technical regulations on safety of railway rolling stock TR TS
001/2011.

STP 09150.19.019-2006. Operating requirements for train radio
communications

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
2011

Latvia TOR of Latvian Railway

Lithuania LST 12299L ENV. Railway equipment. Passenger travelling comfort.
Measurement and assessment.

Quality standard for AO LG service of Passenger Carriage
Administration, approved by LG order No. 999 of 21/12/2011

Leaflet UIC 565-3. Instructions for passenger carriage equipment for
disabled passengers.

TSI PRM
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Poland

TSI LOC&PAS
TSI PRM

Russia

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Technical regulations on safety of railway rolling stock TR TS 001-
2011

Slovakia

TSI LOC&PAS
TSI PRM

Ukraine

TsSh-0058. Rules for arrangement and calculation of train
communication systems.

Provision of additional information and video equipment for carriages
shall be determined by terms of reference for designing and
construction of a passenger carriage.

Estonia

5.4.3 B03MOKHOCTH MOAAYH CHI'HAJIA TPEBOIH MACCAKAPAMH MAINMHUCTY WU
noe3Hoi Opurane: pyHkiuoHa bHbIe TpedoBanus (Passenger alarm: functional

requirements)

Russia, Belarus:

An additional alarm signal sent by the passengers to the driver is the emergency brake

valve.

Passenger carriages without attendants shall be provided with devices for passengers
to communicate with the locomotive or train crew. Such devices shall be installed inside the
passenger compartments.

These requirements have been approved by the following documents:

Belarus Technical regulations on safety of railway rolling stock TR TS
001/2011.

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
2011

Latvia TOR of Latvian Railway

Lithuania TSI LOC&PAS, TSI PRM

Poland TSI LOC&PAS

Russia Technical regulations on safety of railway rolling stock TR TS 001-
2011

Slovakia TSI LOC&PAS

Ukraine TsRB-0004. Technical operation regulations of the Ukrainian Railways
Standards for the calculation and design of new and upgraded carriages
for 1520 mm gauge tracks of the railways of the Ministry of Railways
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(unpowered)
NB ZhT TsT 01-98. Railway passenger carriages.

Estonia

5.4.4 Haanucu u 3HaAKH Oe30macHOCTH JuIs1 maccaxkupos (Safety instructions to
passengers - Signs)

Russia, Belarus:

The following safety signage shall be provided on the carriage equipment to GOST R

12.4.026:

- “No naked flame. No smoking” — on covers of battery compartments (boxes).

- “Electric shock hazard” — on doors and covers of compartments and boxes containing
electrical equipment, not-lockable control boards, on bodies of electrical devices with voltage
over 42 VV AC and over 110 V DC.

The locations and types of safety signs are stipulated in "Signs and inscriptions on
passenger carriages of Russian railways" 0082-05 PKB TsL manual, "Signs and inscriptions
on passenger carriages in cross-border traffic" 015-2010 PKB TsL and GOST R 12.4.026-

2001.

These requirements have been approved by the following documents:

Belarus TsRB/4676. Regulations on safety signage on railway transport
facilities
Informative —
GOST R 12.4.026-2001. Railway rolling stock. Permissible impact on
railway track and testing methods (in progress)
Manual No 0082-05 PKB TsL. Signs and inscriptions on passenger
carriages of Russian railways.
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions
Informative —
Draft GOST R. Locomotive-hauled passenger carriages. General
technical requirements

Latvia PRM TSI
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Lithuania Key to layout of informative signage inside passenger rolling stock,
approved by LG in 2004.

Leaflet UIC 413

Poland TSI LOC&PAS
TSI PRM
Russia GOST R 12.4.026-2001. Occupational safety standard system. Signal

colours, safety signage, safety markup. Designation and rules of use.
General technical requirements and parameters. Test methods.

Manual No 0082-05 PKB TsL. Signs and inscriptions on passenger
carriages of Russian railways.

Manual "Signs and inscriptions on passenger carriages in cross-border
traffic" 015 -2010 PBK TsL GOST R 55182-2012 Locomotive-hauled
passenger carriages. General technical requirements

Slovakia TSI LOC&PAS
TSI PRM

Ukraine GOST 12.4.026-76 SSBT Signal colours and safety signage.
OST 32.4-76 SSBT Safety signage on railway transport facilities.

TsL-0072. Guidelines for approval, location and method of application
of signs and inscriptions on 1520 mm track gauge passenger carriages
of Ukrainian railways.

Estonia

5.4.5 Cucmemot césazu o1 naccancupos (Communication devices for passengers)
Covered by the requirements of paragraph 5.4.2

5.4.6 Buemmnue 1Bepu: Bxoa u Bbixoa nmaccaxkupon u3 IIC (Exterior doors: passenger
access to and egress from Rolling Stock)

Russia, Belarus:

Entrance doors of passenger carriages shall be equipped with opening (closing)
systems (devices) and a control system ensuring safety of the staff and (or) passengers.

Entrance doors of the passenger carriages shall be provided with locking devices
preventing them from being opened by passengers or unauthorised persons while the rolling
stock is moving.

Emergency opening of the entrance doors of the passenger carriages shall be ensured
via a standard scheme with locking in the open position. Emergency opening of the plug door
shall be manual at the train travelling speed within allowed values.
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Clear door openings in the passenger carriages shall ensure free movement of the
passengers with luggage and have at least the following dimensions:

- external side doors 1900 x 780 mm for all classes of carriages, and 1790 x 760 mm
for carriages intended for cross-border service

- external end doors 1800 x 700 mm for all classes of carriages, and 1800 x 630 mm
for carriages intended for cross-border service

- passages 1900 x 520 mm for all classes of carriages and carriages intended for cross-
border service

Exterior side doors shall be sliding plug_type. For the carriages with travelling speed
not exceeding 160 km/h and for special carriages, wing doors can be allowed.

Door locking in open position shall be provided.

For doors with automatic drive, automatic door closing and locking in closed position
at carriage travel speed over 5.0 km/h shall be provided.

Automatic doors shall have illuminated control buttons with inscriptions or icons
explaining their purpose.

All doors shall have locking devices, except swing doors. External side and end doors
and doors in service compartments shall have locks with special key.

These requirements have been approved by the following documents:

Belarus Technical regulations on safety of railway rolling stock TR TS
001/2011.

Informative —

SP 2.5.1198-03. Sanitary regulations for the organisation of passenger
traffic by railway transport

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
2011 p. 88-89

ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions

Latvia PRM TSI

Lithuania LST EN 14752:2006. Railway equipment. Side door systems.

Leaflet UIC 560. Doors, entrance platforms, windows, steps, handles
and handrails of passenger and baggage carriages

Leaflet UIC 565-3. Instructions for passenger carriage equipment for
disabled passengers.

TSI PRM

Poland PN EN 14752:2006
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Leaflet UIC 560
Leaflet UIC 565-3
TSI LOC&PAS
TSI PRM

Russia Sanitary regulations for the organisation of passenger traffic by railway
transport (SP 2.5.1198-03).

Technical regulations on safety of railway rolling stock TR TS 001-
2011 p. 88-89

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia TSI LOC&PAS
TSI PRM

Ukraine DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements.

Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS-19, MPS 1984

OSJD O+R562. Sanitary technical requirements for passenger carriage
design

Estonia

5.4.7 Koucrpykuus asepHbix cuctem (Door system construction)

Russia, Belarus:

Carriages shall be provided with handrails and foot boards designed for both low and
high platforms and with dimensions in accordance with the technical operational
requirements.

The lower step height shall not exceed 550 mm above the rail top and shall not exceed
350 mm above the platform level.

Step depth shall be at least 300 mm, width at least 250 mm and the vertical distance
between the steps shall not exceed 250 mm.

The supportive surfaces of the foot boards and steps shall be non-slip.

These requirements have been approved by the following documents:

Belarus Informative —

SP 2.5.1198-03. Sanitary regulations for the organisation of passenger
traffic by railway transport

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
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2011 p. 88-89

ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions

Latvia

PRM TSI

Lithuania

LST EN 14752:2006

Leaflet UIC 560. Doors, entrance platforms, windows, steps, handles
and handrails of passenger and baggage carriages

Leaflet UIC 565-3. Instructions for passenger carriage equipment for
disabled passengers.

TSI PRM

Poland

PN EN 14752:2006
Leaflet UIC 560
Leaflet UIC 565-3
TSI LOC&PAS
TSI PRM

Russia

Sanitary regulations for the organisation of passenger traffic by railway
transport (SP 2.5.1198-03).

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia

STN EN 14752:2006
Leaflet UIC 560
Leaflet UIC 565-3
TSI LOC&PAS

TSI PRM

Ukraine

DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements.

Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS-19, MPS 1984

Leaflet OSJD O+R562. Sanitary technical requirements for passenger
carriage design

Estonia

5.4.8 MexBaronnnie 1Bepu (Inter-unit doors)
Russia, Belarus:

Inter-unit doors shall be provided for passage through the train.

End platforms of the passenger carriages shall be closed, preventing penetration of
water and dirt, have convenient handrails, duty and emergency lighting for safe passage of the
passengers and the dining carriage staff with trolleys. The floor shall be free from any
openings or slots where a person's foot can be caught.
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The clear door opening shall ensure free movement of the passengers with luggage
and with the dimensions of external end doors of at least 1800 x 700 mm for all classes of
carriages, and 1800 x 630 mm for carriages intended for cross-border service.

These requirements have been approved by the following documents:

Belarus

SanPiN 2.5.4.13-35-2006. Sanitary regulations and hygiene
requirements for the organisation of carriage by railway transport.
Informative —

SP 2.5.1198-03. Sanitary regulations for the organisation of passenger
traffic by railway transport

Kazakhstan

Technical regulations on safety of railway rolling stock TR TS 001-
2011

ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions

Latvia

TSI PRM

Lithuania

TSI PRM
Leaflet UIC 560.
UIC 565-3.

Poland

Leaflet UIC 560
TSI LOC&PAS

Russia

Sanitary regulations for the organisation of passenger traffic by railway
transport (SP 2.5.1198-03).

Slovakia

Leaflet UIC 560
TSI LOC&PAS

Ukraine

DSTU UIC 5612007. Passenger carriages. Gangway passages. General
technical requirements

Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS-19, MPS 1984

Leaflet OSJD O+R562. Sanitary technical requirements for passenger
carriage design

Estonia

5.4.9 KauecTBO BO31yXa B moMeleHusIXx moasu:xkuoro coctasa (Internal air quality)
Russia, Belarus:

Air head (overpressure) in the passenger carriages shall be at least 15 Pa.

Relative humidity in the passageways of all types and classes of carriages shall be 15-75%.

The ventilation system shall be designed for continuous operation to ensure intake of
external air of at least 20 cubic m/h per place in summer and at least 10 cubic m/h per place in
winter. At the same time the carbon dioxide concentration in the compartments shall not

exceed 0.1 vol. %.
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Depending on the outside temperature, the air supply per place shall be at least as follows:
10 m%/h at outside air temperature below -20°;

15 m%h at outside air temperature from -20° to -5°;
20 m*/h at outside air temperature from -5° to +26°;

15 m%h at outside air temperature above +26°.
The air supplied to the carriages shall be cleaned using filters. Dust concentration in
the supplied air after cleaning shall not exceed 0.5 mg/cubic m.
The air conditioning system shall ensure uniform distribution of supplied air and not
allow direct supply of chilled air on a passenger.
The temperature of the chilled air supplied to the carriage shall be at least +16 °C at the
outlet.

With maximum 70% of recuperated air used, decontamination devices shall be provided
which ensure controlled efficiency of deactivating at least 95% of any biological agents. Total
microbial count shall not exceed 2000 CFU/m®.

Total haemolytic coccal flora shall not exceed 60 CFU/m® (3% of TMC).

No S.aureus, streptococci, coliforms or other pathogenic microorganisms shall be present
in the air of the carriage. The concentration of harmful substances in the air of the carriage
shall not exceed the maximum limit thresholds set for atmospheric air in inhabited places.

Microclimate parameters in passenger carriages

Parameter Parameter value at outside air
temperature, °C,

below +20 from +20 to + 40
1 2 3
Air temperature, °C
- passenger and service compartments of all types || 20-24 22-26
and classes of carriages, dining area of dining
carriage;
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- seating area of the carriages; 20-24 22-28

- toilets, corridors (passageways) of all types and 16-24 22-28
classes of carriages;

- dining carriage Kitchen; 19-24 20-28

- shower module. at least 24 at least 24

Vertical air temperature difference, °C, not
exceeding

- passenger and service compartments of 2 2
premium carriages, dining area of dining carriage;
shower module; dining room of the dining
carriage;

- passenger and service compartments, corridors 3 3
(passageways), toilets of all types and classes of
carriages, dining carriage kitchen.

Horizontal air temperature difference, °C, not
exceeding

- first and last compartments, front and end of 2 -
corridors in premium carriages, dining area of
dining carriage;

- first and last compartments, front and end of 3 -
corridors in passenger carriages of all types and
classes, dining carriage kitchen.

Floor temperature, °C, at least

- passenger and service compartment of all types 15 -
and classes, dining area and kitchen of dining
carriage;

Heated floor temperature, °C, not exceeding:

- in passenger areas; 24 -

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.

Rolling stock. Passenger carrriages. 103/169



- in shower module. 30 -

Wall temperature, °C, at least

- passenger and service compartments of all types || 15 -
and classes, dining area and kitchen of dining
carriage;

Air velocity, m/s, not exceeding

- passenger and service compartments of all types | 0.2* 0.25**
and classes, dining area and kitchen of dining
carriage; shower module.

Relative humidity, %

- passenger and service compartments of all types || From 15to 75 From 15to 75
and classes, dining area and kitchen of dining
carriage;

Resulting temperature, °RT

- passenger and service compartments of all types
and classes, dining area and kitchen of dining

carriage:
- for hot climate areas 18.3-22.3 20.5-24.5
- for moderate climate areas 16.3-20.3 18.8-22.8

* For sleeping carriage corridors and kitchens of dining carriages (in the middle) with air
heating system, air velocity up to 0.3 m/sec is allowed.

** For sleeping carriage corridors with air heating system and kitchens of dining carriages
(in the middle), air velocity up to 0.3 m/sec is allowed.

These requirements have been approved by the following documents:

Belarus SanPiN 2.5.4.13-35-2006. Sanitary regulations and hygiene
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requirements for the organisation of carriage by railway transport.
Informative —
SP 2.5.1198-03. Sanitary regulations for the organisation of passenger
traffic by railway transport

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
2011
ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions
Sanitary and epidemiological standards and regulations No. 358 of
14/07/2005 "Sanitary and epidemiological requirements for
maintenance and operation of passenger carriages”, Ministry for Health
of the Republic of Kazakhstan

Latvia Leaflet OSJD O+R562. Sanitary technical requirements for passenger
carriage design

Lithuania Leaflet UIC 560.
Leaflet UIC 565-3.

Poland Leaflet UIC 560
TSI LOC&PAS

Russia Sanitary regulations for the organisation of passenger traffic by railway
transport (SP 2.5.1198-03).

Slovakia Leaflet UIC 560
TSI LOC&PAS

Ukraine Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS-19, MPS 1984
Leaflet OSJD O+R562. Sanitary technical requirements for passenger
carriage design
DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements

Estonia

55 YCJOBHUA OKPYKAIOIMIEN CPEJBI U ADPOJUHAMUYECKHUE
IPDEKTHBI (ENVIRONMENTAL CONDITIONS AND AERODYNAMIC

EFFECTS)

5.5.1 VYcaosus okpy:katomeii cpeanl (Environmental conditions)

Currently, the requirements for this parameter are the same in all the countries;
however, some specific parameter values may vary depending on the climate zones of the
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country. These requirements are provided in GOST 15150-69 or other equivalent document in
each country.

Belarus:

Rolling stock and its equipment shall be manufactured to U climate requirements
according to GOST 15150.

Latvia:

GOST 15150-69

Poland:

PN-EN -50125-1:2002

PN-EN-60721-3-5:2010

TSI LOC PAS

Russia, Belarus:

General network carriages and their equipment shall be manufactured to U category
location 1 according to GOST 15150. The carriages shall remain in operational condition after
storage at the lowest permissible outside ambient temperature -60 °C. The carriage equipment
not satisfying this requirement shall be easily removable and removed from the carriage for
the storage period at temperature below -50 °C for storage in conditions appropriate for its
design.

Depending on its installation site, the carriage equipment shall have the following
location categories to GOST 15150:

- 3—in carriage;

- 2 —in undercarriage chambers and vestibules;

- 1 - outside the carriage.

Electromechanical carriage equipment shall comply with the following mechanical
design groups to GOST 17516.1:

- M25 - when placed on the body;
- M26 - when placed on the sprung parts of bogies;
- M27 - when placed on the non-sprung parts of bogies.

These requirements have been approved by the following documents:

Belarus GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors

GOST 17516.1-90. Electric devices. General requirements for
resistance to external mechanical factors

GOST 15543.1-89. Electric devices. General requirements for
resistance to external climatic factors

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.

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.

Rolling stock. Passenger carrriages. 106/169



General technical requirements

Kazakhstan

GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors

Informative — Draft GOST R. Locomotive-hauled passenger carriages.
General technical requirements

Latvia

GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors

(informative)

Lithuania

GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors

GOST 17516-72. Electric devices. Operational conditions in terms of
resistance to external mechanical factors

GOST 17516.1-90. Electric devices. General requirements for
resistance to external mechanical factors. Informative.

LST EN 50125-1:2002. Application area — railway transport.
Environmental impact on equipment. Part 1. Rolling stock equipment.
LST EN 60721-3-5:2001. Classification of environmental conditions.
Part 3. Classification of groups of environmental parameters and their
severities. Subgroup 5. Ground vehicle installations (IEC 60721-3-
5:1997)

Poland

PN-EN -50125-1:2002
PN-EN-60721-3-5:2010
TSI LOC & PAS

Russia

GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

GOST 17516.1-90. Electrical devices. General requirements for
resistance to external mechanical factors

GOST 15543.1-89. Electric devices. General requirements for
resistance to external climatic factors

Slovakia

STN-EN-50125-1:2002
STN-EN-60721-3-5:2010
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TSI LOC and PAS

Ukraine GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors

GOST 17516.1-90. Electrical devices. General requirements for
resistance to external mechanical factors

GOST 15543.1-89. Electric devices. General requirements for
resistance to external climatic factors

Estonia

5.5.2 Aspoamnamuueckue dpdexrnl (Aerodynamic effects)

Russia, Belarus:
Aerodynamic effects are not regulated in the 1520 mm system.

56 3ALIUTA CUCTEMBI (SYSTEM PROTECTION)

5.6.1 Duexkrpobe3onacuocth (Protection against electrical hazards, new chapter number
4.2.8.4 in TSI revision 4.0)

Russia, Belarus:

The electrical equipment of passenger carriages shall be provided with protection and
an alarm which is activated in case of overloads, short circuit, earthing faults, electrical
equipment overvoltage. The protection activation shall prevent damage to electrical
equipment and shall not lead to any dangerous consequences: excessive heating leading to
smoke generation or ignition and/or overvoltages leading to insulation failure of the electrical
equipment.

Unprotected (non-insulated) parts of electrical equipment or railway rolling stock
under voltage shall have protection from accidental access by staff and/or passengers. Metal
enclosures of electrical equipment and all guards (including pipes), support structures for
current-conducting parts, which in case of a failure can become live with voltage exceeding
permissible values, shall be earthed to the body of the railway rolling stock.

Passenger carriages with an independent electricity supply unit shall be equipped with
special storage places for protection devices and other special equipment necessary for
technical maintenance and safe operation of the said rolling stock.

These requirements have been approved by the following documents:

Belarus GOST 12.1.019-2009. Occupational safety standard system. Electrical
safety. General requirements and classification of protection types
Technical regulations on safety of railway rolling stock TR TS
001/2011.

Informative —
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GOST R 54799-2011. Railway rolling stock. Requirements for
protection from electric shock.

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
2011
TsV 104. Main line passenger carriages. Guidelines for technical
maintenance of equipment
ST RK 1831-2008. Electrical heating of passenger carriages used in
cross-border service. Technical requirements
GOST 12.1.019-2009. Occupational safety standard system. Electrical
safety. General requirements and classification of protection types

Latvia LVS EN50153

Lithuania LST EN 501532003:2002. Application area — railway transport.
Rolling stock. Electrical safety standards

Poland PN-EN -50153:2004
TSI LOC and PAS

Russia GOST 12.1.019-2009. Occupational safety standard system. Electrical
safety. General requirements and classification of protection types
GOST R 547992011. Railway rolling stock. Requirements for
protection from electric shock.
Technical regulations on safety of railway rolling stock TR TS 001-
2011 p. 71-73

Slovakia STN-EN-50153:2004
TSI LOC & PAS

Ukraine GOST 12.1.019-79 (2009) SSBT. Electrical safety. General
requirements and classification of protection types

Estonia

5.6.2 JImarnoctuka; nporpammHoe odecnieuenue (Diagnostic; Software’s, new chapter
number 4.2.1 in TSI revision 4.0)

5.6.2.1 Omarnocruka (Diagnostic)

Russia, Belarus:

The procedure and requirements for the control and diagnostic systems for individual
systems, units and parts of rolling stock shall be approved by the customer ordering the
rolling stock and set forth in the operational manuals, repair guidelines and other technical
and process documents for this type of rolling stock.

Currently effective are GOST 26656-85 Technical diagnostics. Testability. General
requirements, GOST 27518-87 Product diagnostics. General requirements, GOST 20911-89
Technical diagnostics. Terms and definitions.
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Monitoring, diagnostics and control system (MDCS) of the carriage shall be a
software and equipment complex connected to the carriage equipment (CE).

In case of loss of power in the carriage, MDCS shall be supplied from the carriage
battery.

Input and output signal parameters for communication between the instruments and
automation devices shall comply with GOST 26.011.

Electrical encrypted input and output signals shall comply with GOST 26.014.
Diagnostics tools (sensors, equipment) shall comply with GOST R 52931.

In all modes of CE operation, its status information shall reflect its actual status. Any
difference between the MDCS and reference instrument readings shall not exceed 5%.

If any carriage equipment undergoing diagnostics has its own monitoring system, the
monitored parameters shall be read directly from that system.

Control of the carriage equipment in an emergency mode shall ensure generation of
control signals based on real time information in respect of faults and pre-fault states of the
equipment.

Control circuits setting the operating modes of the devices and subsystems and
electrical equipment of the carriage shall be separated from the power circuits by actuating
elements.

If CE control is performed not only by MDCS, this electrical circuit shall be provided
with sensors ensuring correct output of the information in respect of this particular CE.

The MDCS control unit shall ensure:

- output of the necessary information in clear, comprehensible and easy perceivable
form. Output parameters shall have unambiguous meaning;

- access levels (attendant, electrical technician, maintenance engineer);

- quick execution of commands received from the control unit. If a command cannot
be quickly executed, an appropriate warning and/or progress bar in per cent shall be
displayed.

MDCS memory shall ensure:

a) storage of information required for MDCS operation and protocols of emergencies
until the next technical maintenance (TM);

b) possibility of deleting the protocols during maintenance;
c) safety of data in emergency situations:

1) with ambient temperature from -60 oC to +400 oC (exposure of the protective
enclosure of the device to naked flame for 30 minutes);

2) with dynamic impact of 500 impacts with acceleration 100 m/c2 at
frequency 0.5 Hz;

3) against individual impacts up to 1000 m/s2;
4) when submerged in water for over 120 minutes.
These requirements have been approved by the following documents:
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Belarus Technical regulations on safety of railway rolling stock TR TS
001/2011.

GOST 26656-85 Technical diagnostics. Testability. General
requirements

GOST 27518-87 Product diagnostics. General requirements
GOST 20911-89 Technical diagnostics. Terms and definitions
Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-
2011

GOST 26656-85 Technical diagnostics. Testability. General
requirements

GOST 27518-87 Product diagnostics. General requirements
GOST 20911-89 Technical diagnostics. Terms and definitions

Latvia Not regulated

Lithuania Not regulated

Poland TSI LOC and PAS

Russia Technical regulations on safety of railway rolling stock TR TS 001-
2011

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

GOST 26656-85 Technical diagnostics. Testability. General
requirements

GOST 27518-87 Product diagnostics. General requirements
GOST 20911-89 Technical diagnostics. Terms and definitions

Slovakia TSI LOC & PAS

Ukraine GOST 26656-85 Technical diagnostics. Testability. General
requirements

GOST 27518-87 Product diagnostics. General requirements
GOST 20911-89 Technical diagnostics. Terms and definitions

Estonia

5.6.2.2 IIporpammuoe obecnieuenne (Software’s)

Belarus, Russia, Ukraine, Kazakhstan:

General requirements for the software of onboard microprocessor systems of
locomotive-hauled rolling stock are provided in the technical requirements and terms of
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reference for the designing of the rolling stock. Full requirements for the onboard system
software, units and devices are provided in the individual terms of reference.

Railway rolling stock software, both embedded and supplied on physical media, shall
ensure:

a) operability after overloads caused by faults and/or failures of hardware and integrity
in case of own faults;

b) protection from computer viruses, unauthorised access, consequences of faults and
errors during storage, input, processing and output of the information, possibility of accidental
information editing;

c) conformity with the properties and parameters set forth in accompanying
documents.

These requirements have been approved by the following documents:

Belarus Technical regulations of the Customs Union "On safety of railway
rolling stock” TR TS 001/2011 p 25-26.

STP 09150.11.088-2008. Information technologies. Development,
operation and maintenance of automated systems. Stages and phases.
Technical conditions for rolling stock

Kazakhstan | Technical regulations on safety of railway rolling stock TR TS 001-

2011 p.25-26
Latvia Not regulated
Lithuania Not regulated
Poland PN-EN-50128:2002/AC :2010

PN-EN-50155:2007/AC :2010
TSI LOC and PAS

Russia Technical regulations on safety of railway rolling stock TR TS 001-
2011 p.25-26

Technical conditions for rolling stock

Slovakia STN EN 50128:2002,
STN EN 50155:2002/A1:2003.
TSI LOC & PAS

Ukraine Technical conditions for rolling stock

Estonia

5.6.3 BHemHee ocBelleHUe, 0003HAYEHHE I'OJIOBBI M XBOCTA 1M0€3/1a 1 3BYKOBbIE
curnasl (External lights & visible and audible warning devices, new chapter
number 4.2.7 in TSI revision 4.0)

5.6.3.1 Buemnee ocsemenne, 0603Ha4enne ro/10BbI M XBocTa noesna (External front
and rear lights)

5.6.3.1.1 Buemmnee ocemenue (Head lights)
5.6.3.1.2 O6Go3unauenue rososbl moesaa (Marker lights)
5.6.3.1.3 O6o3unauenue xBocta nmoesaa (Tail lights)
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Russia, Belarus, Kazakhstan, Ukraine:

Passenger carriages shall be equipped with three signal lights on both end walls of

carriages.
Tail signal

light parameters are stipulated in Signalling guidelines TOR,

GOST 12.2.056 p. 1.3.8-1.3.10, GOST 30487, Signal colour grade requirements in GOST
24179. Requirements for intensity and distribution of light under "Lighting requirements for
light signalling devices of traction rolling stock, passenger carriages, track self-propelled
machines and other mobile units of railway transport”.

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway
Signalling instructions on Belarusian railways
Technical regulations of the Customs Union "On safety of railway
rolling stock” TR TS 001/2011 p 93.

Kazakhstan | Technical regulations of the Customs Union "On safety of railway
rolling stock” TR TS 001/2011 p 93.TOR of railway transport
Signalling instructions on railways of the Republic of Kazakhstan
No. 209 of 17/04/2011

Latvia TOR of Latvian Railway

Lithuania Regulations for railway transport traffic signalling

Poland PN-EN -15153-1:2007
TSI LOC & PAS

Russia Technical operation regulations of the Russian Railways, approved
order of the Ministry for Transport of Russian Federation No. 286 of
21/12/2010, Appendix 7. Signalling instruction for railway transport in
the Russian Federation
Technical regulations on safety of railway rolling stock TR TS 001-
2011 p. 93
GOST R 53784-2010. Optical elements for light signal devices of
railway transport. Technical conditions
Requirements for intensity and distribution of light under "Lighting
requirements for light signalling devices of traction rolling stock,
passenger carriages, track self-propelled machines and other mobile
units of railway transport".

Slovakia STN EN 15153-1
TSI LOC and PAS

Ukraine TsShCh-0001. Signalling and communication instructions on
Ukrainian railways
GOST 24179. Optical filters, lens optical filters, lenses, diffusers, and
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deflecting glass inserts for signalling devices of railway transport.
Technical conditions

TsRB-0004. Technical operation regulations of the Ukrainian Railways

Estonia

Signalling instructions, Appendix to TOR

5.6.3.1.4 Ynpasienue cBeToBbiMHu curaayamu (Lamp controls)

Russia, Belarus, Ukraine, Kazakhstan:

Tail carriages shall be provided with light signalling devices and their control
equipment allowing rolling stock marking schemes provided in the Signalling instructions to
be implemented. Switching on is checked by the position of the switch and visually.

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway
Signalling instructions on Belarusian railways

Kazakhstan | TOR of railway transport.
Signalling instructions on railways of the Republic of Kazakhstan
No. 209 of 17/04/2011

Latvia TOR of Latvian Railway

Lithuania Regulations for railway signalling (approved by the order of the
Ministry of Transport of Lithuania No. 3-156 of 15/03/2011)

Poland Order of Minister of Infrastructure of 18/02/2011 on signalling
TSI LOC & PAS

Russia Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010, Appendix 7 —Signalling instruction for
railway transport in the Russian Federation

Slovakia TSI LOC & PAS

Ukraine TsShCh-0001 Signalling and communication instructions on Ukrainian
railways
GOST 24179. Optical filters, lens optical filters, lenses, diffusers, and
deflecting glass inserts for signalling devices of railway transport.
Technical conditions

Estonia

5.6.3.2 3BykoBbie curnaibl (Tugon, ceucrok) (Horn)
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Not applicable to passenger rolling stock

5.6.3.2.1 O6ume nonoxenus (General)
5.6.3.2.2 ¥Yposenb 3BykoBoro aapienus tupona (\WWarning horn sound pressure levels)
5.6.3.2.3 3ammura ot BHemero Bo3aeiicreus (Protection)

5.6.4 MHMpaenTndukanus moe3ia M BaroHa — BHemHsisi mapkuposka (Train and vehicle
identification — External marking, deleted in TSI revision 4.0)

Currently, the requirements for external marking are the same in all the countries and
are regulated by the TOR and other statutory documents.

Locomotive-hauled passenger carriages shall be registered and have a number
assigned in accordance with the established procedure.

Russia, Belarus:

In accordance with TOR: each railway rolling stock unit shall have the following clear
identification signs and inscriptions:

Russian Federation railway transport identification sign;

name of the railway rolling stock owner;

number, nameplate with date and place of manufacture;

identification numbers and acceptance seals on components in places stipulated in
standards and regulations;

date and palace of the required types of repairs;

tare weight (except locomotives and special self-propelled rolling stock).

On each carriage (in accordance with GOST R 55182-2012. Locomotive-hauled
passenger carriages. General technical requirements) a nameplate with the following
information shall be attached:

- single mark of product circulation on the market of the member countries of the
Customs Union;

- manufacturer's trademark;

- carriage sequence number according to the manufacturer's numbering system;

- carriage model;

- date of manufacture (month, year).

Tare weight of empty fully-equipped carriage shall be shown on the carriage.

Additional signs and inscription approved by the customer and owner of the
infrastructure (owners) where the carriage is operated can be applied.

The carriages are assigned an 8-digit identification number in accordance with order of
Ministry of Railways of the USSR No. 22Ts of 15 May 1984 "On the introduction of new
numbering of the Ministry of Railways rolling stock”. Signs and inscriptions are applied in
accordance with the requirements of "Signs on passenger rolling stock of Russian railways"
manual No. 0082-05 PKB-TsL.

These requirements have been approved by the following documents:

Belarus TOR of Belarus Railway

STP 09150.50.133 -2010. Trade mark and service mark of the Belorus
Railway. Application procedure.

Manual "Signs and inscriptions on passenger carriages operating in
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cross-border service” 0115-2010 PKB TsL
Informative —
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan | Technical regulations of the Customs Union "On safety of railway
rolling stock” TR TS 001/2011 p 93.TOR of railway transport.

Latvia TSI OPE
TOR of Latvian Railway

Lithuania ADV/001 Regulations on the technical operation of railways
Manual of exterior signs, inscriptions and visual information on
passenger rolling stock, approved by LG in 2004.
TSI OPE

Poland TSI OPE

Russia Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements
Manual No 0082-05 PKB TsL. Signs and inscriptions on passenger
carriages of Russian railways.
Methods of accounting by numbers of locomotive-hauled passenger
carriages, approved by Roszheldor on 07/02/2008
On introduction of new numbering of rolling stock of Ministry of
Railways, approved by Ministry of Railways of the USSR No. 22Ts of
15 May 1984

Slovakia TSI OPE

Ukraine TsRB-0004. Technical operation regulations of the Ukrainian Railways
TsL-0072. Guidelines for approval, location and method of application
of signs and inscriptions on 1520 mm track gauge passenger carriages
of Ukrainian railways.
On introduction of new numbering of rolling stock of Ministry of
Railways, approved by Ministry of Railways of the USSR No. 22Ts of
15 May 1984

Estonia

5.6.5 Duaexrponnas unentudukamus [1C (Electronic identification of rolling stock,
deleted in TSI revision 4.0)

Russia:
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Railway rolling stock shall be equipped with a device ensuring automatic
identification of the side number.

Belarus:

Requirements for the Automated Identification System on Belorussian railway are not
regulated.

Rolling stock identification shall be automatic by reading the identification number of
the rolling stock unit when passing through the static reading points.

These requirements have been approved by the following documents:

Belarus Not regulated
Kazakhstan | Not regulated
Latvia Not regulated
Lithuania Not regulated
Poland Not regulated
Russia Regulations for technical operation of the railways of the Russian

Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010

Slovakia Not regulated
Ukraine Not regulated
Estonia

5.7 TATOBOE U JIEKTPUYECKOE OBOPYJOBAHHUE (TRACTION AND
ELECTRICAL EQUIPMENT)

5.7.1 Tsarosble xapaktepucruku (Traction performance)
Not applicable to passenger rolling stock

5.7.2 DnexrpocHadxkenue (Power supply)
5.7.2.1 O6mue nosoxenus (General)
Russia, Latvia, Lithuania, Poland, Slovakia:

The following power supply systems are used in the carriages:

- centralised from the train high-voltage single-wire DC or AC main line with
voltages according to the table; heating units receive power directly from the train main
line via protection-switching equipment, and low voltage consumers via static inverter;

- centralised from the three-phase three-wire main line with insulated neutral,
voltage 380 V with deviation +10% and 50 Hz with deviation £2 %; used for low voltage
consumers directly or via matching transformer;
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- independent with nominal DC voltage 24, 50 or 110V from one or several
undercarriage generators, each driven from the wheelset axle; used for low voltage consumer
supply directly or via additional low voltage transformers;

- mixed from a combination of the above power supply options.

In carriages designed for travelling at speeds over 160 km/h, use of the undercarriage
generators is not allowed.

Carriages shall be equipped with a high voltage compatible single-wire or double-
wire train main line.

The high-voltage train line shall have insulation for an operating voltage of 3000 V
DC. The main line cross-section shall be sized to ensure a continuous rating current flow of
400 A for carriages for the CIS and Baltic service and 800 A for carriages in cross-border
service.

The two-wire high voltage main line shall ensure electromagnetic compatibility with
the railway DC grid over both electrified and non-electrified railway sections provided the
following requirements are satisfied: 4.2.11.23, 4.2.11.24. GOST 55182-2012.

"Zero" line connectors shall be situated on the ends of the carriages and locomotives
(socket outlets and plugs) so as to ensure connection between carriages and with the
locomotive with their random positioning.

The particular type of commonly-used high-voltage train main line shall be stated in
the technical conditions (terms of reference) for the particular carriage type.

High-voltage train main line connectors shall be provided on both ends of the
carriage as shown in the Figure. A plug that is not used for the connection of the main lines
of adjacent carriages shall be fixed in a dummy socket. The geometric dimensions of the
contact parts of socket outlet and plug are shown in the Figures.

e
2

1

! L

1 —socket outlet, 2 — plug, 3 — dummy socket
Arrangement of high-voltage train main line connectors

Geometric dimensions of the contact parts of the connectors
of high-voltage train main line

Maximum dimensions of the connection socket and connection plug shall comply with
those provided in the figures throughout their entire service life.
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J
= o k‘r, H1
P c1
] L
Designation | Size | Tolerance
Al 25 +0.05
C1 66 +2
-1
F1 30° +1°
Gl 40 max
H1 71 min
J1 82 +0.7
N1 144 min
P1 60 min
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Connection outlet

Designation | Size | Tolerance
A 25 +0.045
-0.040
B 72 +0.2
C 80 +2
-1
D 18 max
E 41 +0.1
F 30° +1°
G B42.5 min
H 70.3 b
J 87 +0.2
K 12 +1
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-0.5
L 14 +1

-0.5
M 114 +2.5
N 130 +2
@) 18 +1
Q 3.5 min
R 77 min
T 55 max
\Y 45° +1°
Y 76 min
Z 24 +1

b — Maximum outer diameter including shell.

Connection plug

The types of external and emergency power supply connectors are not regulated,
but are coordinated between the rolling stock manufacturer and customer placing order.

These requirements have been approved by the following documents:

Belarus -

Kazakhstan | -

Latvia Carriage design documents

Lithuania -

Poland -

Russia GOST R 55182-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.
Carriage design documents.

Slovakia -

Ukraine DSTU 2773-94 (GOST 9219. Interstate standard. Electric traction
apparatuses. General technical conditions
Instructions OSJD 550/2. Electrical heating of passenger carriages
used in cross-border service.
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Instructions UIC 5502. Power supply of carriages from undercarriage
main line.

Estonia

5.7.2.2 Inana3on padounx HanpsikeHuit m yacror (Operation within range of voltages
and frequencies)

Russia, Latvia, Lithuania, Poland, Slovakia:

Parameters of high-voltage train main line

Oo6macTe Hamnpsixenue, B Yacrora, I'1t
PUMEHEHHS Voltage V Frequency Hz
Application scope [Homunans-| Haumens- | HambGons- | Hommuans- [Hanmens-HanGomnn-
HOC miee Hast mrast arast
Iee
nominal ) max nomina mi m
min I n ax
J1y1s1 BarOHOB 3000 2000 4000 [Tocrostaubiii Tok DC
COOOIICHUS 1O
JKCIIC3HBIM
3600 50 48 52
JI0poraM CTpaH
CHI" u bantun
3000 2200
for coaches
operated in CIS
and Baltic States
3000 2000 4000 ITocrostausIii Tok DC
Jlns BaroHoB
MEKIYHAPOIHOTO 3000 2200 3600 50 48 52
cooDMeHHS 1000 800 1150 167, 16 175
For coaches 1000 800 1150 50 48 52
operated in
international 1500 1140 1650 50 48 52
traffic
1500 1000 1800 [MocrosiaubIM ToK DC
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The high-voltage train line shall have insulation for an operating voltage of 3000 V
DC. The main line cross-section shall be sized to ensure a continuous rating current flow of
400 A for carriages for the CIS and Baltic service and 800 A for carriages in cross-border
service.

The carriage design shall provide a possibility of power supply when the carriage is
in storage from an external three-phase 380 V AC 50 Hz grid with earthed neutral wire.
The quality of electricity shall be in accordance with GOST 13109.

Voltage of the onboard carriage grid receiving power from converters or generators
shall be selected from the following nominal voltage ranges:

-24;50; 110 V - DC;

- 220 V - single-phase AC 50 Hz;

- 220; 380 V — three-phase AC 50 Hz;

Deviations from the following values shall not be exceeded:

igg } % — for emergency lighting power supply voltage;

5 % — normally allowed deviation for voltage of outlets used by passengers, with
maximum allowed deviation £10 %;

+2 % — normally allowed deviation for voltage frequency of outlets used by passengers;

+6
— 3 % — for induction motor power supply voltage.

Onboard DC grid of the carriage shall be two-wire and isolated from the carriage body
and shall be provided with leak detection devices.

Carriages shall be provided with a battery with operating temperature from -40 °C
to +40 °C and limit operating temperature from from +45 °C to -50 °C to GOST 15150
ensuring at least 30% of the nominal supply capacity at a temperature of -40 °C. All
components of the electrical equipment of the carriage shall maintain their characteristics
(performance) after an exposure to the minimum ambient temperature of -60 °C, unless
otherwise is stated in the customer's requirements for the carriage. Battery capacity shall be
sufficient for uninterrupted power supply of the following consumers in case of outage of
the main power supply source:

- equipment ensuring minimum passenger comfort (general lighting, 220 V outlets,
ventilation, closed toilet system) for 1 hour;

- devices ensuring fire safety of the passengers (control circuits, axle box heating
monitoring system, fire alarm system, tail lights, emergency lighting) for 6 hours;

The storage battery shall be provided with a charging device ensuring a charging
algorithm based on outside temperature and the parameters of the battery used.
In case of outage of power supply of the electrical equipment of the carriage, power

supply of the devices ensuring fire safety of the passengers (control circuits, axle box heating
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monitoring system, fire alarm system, tail lights, emergency lighting) shall be provided from
the operational power supply of the adjacent carriage.

These requirements have been approved by the following documents:

Belarus

Kazakhstan

Latvia Informative —
GOST 9219-88. Electrical draft gear. General technical requirements

Lithuania Informative —
GOST 9219-88. Electrical draft gear. General technical requirements

Poland UIC instructions

Russia GOST 2.610-97. Electricity. Electromagnetic compatibility of
technical devices. Electrical power quality standards in general purpose
power supply systems.
GOST 15150-69. Machinery, devices and other technical products.
Modifications for different climatic areas. Categories, operation,
storage and transportation conditions in terms of the impact of
environmental climatic factors
GOST R 55182-2012.  Locomotive-hauled  passenger  carriages.
General technical requirements

Slovakia

Ukraine

Estonia

5.7.2.3 PexynepaTuBHOe TOPMOsKeHHE ¢ BO3BPATOM 3HEPIruu B TATOBYIO CeTh
(Regenerative brake with energy to the overhead contact line)

5.7.2.4 MakcumMaJjibHbIe MOIIIHOCTH M CHJIA TOKA OT KOHTaKTHoOM ceTu (Maximum power
and current from the overhead contact line)

5.7.2.5 MakcuMaJIbHasl CHJIA TOKA HA OCTAHOBKAX JIJIsl CHCTEM 3JIeKTPOCHAOKEeHH
nocrosinHoro Toka (Maximum current at standstill for DC systems)

5.7.2.6 Kox¢ppuuuent mourHoctu (Power factor)

5.7.2.7 daexktpomaruuTHasi coBMecTUMOCTh (CIIB 1 cBsI3b, BKJIKOYasI MOMEXH,
renepupyembie [1C B Tarosyio cerb) (EMC Directive +System energy
disturbances)

This parameter is defined 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.

Russia, Latvia, Lithuania, Slovakia:
The standards apply to both passenger and traction rolling stock.
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Electrical equipment of the carriage shall comply with the requirements for resistance
to electromagnetic interference in accordance with GOST R 51317.6.2 and radio interference
in accordance with GOST R 51317.4.3.

The total radio interference level of the carriage generated, inter alia, by the overall
electrical equipment, shall not exceed the permissible values set forth in GOST 29205 (Curve
No. 1).

The permissible level of the interfering effect of the electrical equipment of the
carriage on rail circuits and alarm devices (for carriages with centralised power supply
system) is provided in the table.

Permissible level of interfering influence of the electrical equipment of the carriage

Signal current frequency, Hz | Transmission band, Hz OE?;;E:?ZLZ:E:V;EA

from 19 to 21 240

- from 21 to 29 60
from 29 to 31 240

from 42 to 46 100

50 from 46 to 54 24
from 54 to 58 100

175 from 167 to 184 40
420 from 408 to 432 50
480 from 468 to 492 50
580 from 568 to 592 50
720 from 708 to 732 50
780 from 768 to 792 50
4545 from 4508 to 4583 30
5000 from 4963 to 5038 30
5555 from 5518 to 5593 30

Electric field strength of industrial frequency 50 Hz in passenger and service
compartments at 0.2 m from the walls and windows and at 0.5-1.8 from the floor level shall
not exceed 0.5 kV/m.

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.
Rolling stock. Passenger carrriages. 125/169



Magnetic field induction of industrial frequency 50 Hz in passenger and service
compartments at 0.2 m from the walls and windows and at 0.5-1.5 from the floor level shall
not exceed 5 puT (4 A/m).

Electric and magnetic fields of industrial frequency 50 Hz shall be measured with all
household appliances fully off, including local lighting. The electric field shall be measured
with general lighting fully off and magnetic field with general lighting fully on.

Belarus

Kazakhstan

Latvia Informative —

GOST 29205-91. Electromagnetic compatibility of technical devices.
Industrial radio interference from electric transport. Standards and
methods of testing

Lithuania Informative —

GOST 29205-91. Electromagnetic compatibility of technical devices.
Industrial radio interference from electric transport. Standards and
methods of testing

Poland EMC Directive

Russia GOST R 51317.6.2-2007. Electromagnetic compatibility of technical
devices. Resistance to electromagnetic interference of technical
equipment used in industrial areas. Requirements and methods of
testing

GOST R 51317.4.3-2006. Electromagnetic compatibility of technical
devices. Resistance to radio frequency electromagnetic field.
Requirements and methods of testing

GOST 29205-91. Electromagnetic compatibility of technical devices.
Industrial radio interference from electric transport. Standards and
methods of testing

Slovakia

Ukraine

Estonia

5.7.2.8 U3mepenue norpedaenns >3uepruu (Energy consumption measuring function)
5.7.2.9 Tpeooanus k Tokonpuémuuky (Requirements linked to pantograph)
Not applicable to passenger rolling stock

5.7.2.10 3ammuTa oT aBapuiiHBIX MpoLeccoB B diekTpoodopynoBanun (Electrical
protection of the train)

Russia, Latvia, Lithuania, Poland, Slovakia:
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The carriage power supply system shall have a switching device enabling, in case of
emergency, by one manual operation under load, the isolation of all connected consumers
from the main power supply and switching off the power supply source itself.

The components of the electrical equipment used in the carriage (resistors, inductive
reactors, switches, contactors, capacitors, generators, motors, transformers, converters) shall
maintain their functionality and ensure all modes of operation:

- in the range of generator speed from minimum to maximum - in carriages with an
independent power supply system;

- in the range from minimum to maximum voltage of the high-voltage main line of
the train in accordance with the table - in carriages with centralised power supply system
from the high-voltage main line of the train.

Components of electrical equipment shall maintain their functionality and ensure

restoration of the operating mode after the transitional processes.
For carriages with an independent power supply system, the transitional processes are:
- start up of the converters and electrical apparatuses;
- switch on of consumers with power over 0.5 of the power source capacity.

For carriages with centralised power supply system from the high-voltage main line of
the train, the transitional processes are:

- spike voltage fluctuations in the grid during pantograph disengagement and sparking;
- internal switching overvoltages;

- start up of the converters and electrical apparatuses;

- switch on of consumers with power over 0.5 of the power source capacity;

- passing neutral sections;

- change of current type.

The power and control circuits of the electrical equipment of the carriage shall have
protection from abnormal processes caused by short circuits in the electrical equipment. The
protection shall ensure the following:

- as a result of the protection system activation, the faulty circuit shall be isolated from
the power source;

- power supply to the circuits not affected by the abnormal events (selective protection
activation);
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- as a result of the protection system activation, short circuit element failures are not
allowed, unless such failure is a part of the protection according to the technical
documentation;

- also in case of loss of phases in three-phase circuits of electric motors, the protection
shall ensure joint phase disconnection.

The power supply system of the carriage shall comply with the electrical safety
requirements set forth in GOST 12.1.0109.

When voltage is supplied to the main line of the train (380 V and higher), the power
on indicator light shall light up on the control panel.

Electrical equipment with voltage 3000 V shall be installed in places not accessible to
passengers and uncertified staff.

Layout and design of the electrical equipment of the carriage and installation methods
shall ensure easy access for maintenance and repairs.

The electrical equipment control panel shall be installed in such a way as to ensure its
installation and removal without removing other carriage equipment. The control panel shall
be provided with additional lighting.

Sections, cabinets and boxes with electrical equipment with easy removable (without
tools) covers and/or guards shall be provided with locking devices preventing access to the
electrical equipment live under voltages exceeding 42 V AC and 110 V DC.

Enclosures of the electrical equipment of the carriage with voltage 3000 V shall have
locking devices ensuring power disconnection when the enclosure is opened, except the
stationary high-voltage breaker (train main line terminal) in the box with the switching-
protection for high-voltage devices.

Earthing of the metal enclosures of the electrical equipment, equipment guards and
fixing structures for the conductive parts of the carriage shall be provided.

Electric impedance of the protective earthing of the carriage equipment with nominal
voltage over 110 VV DC and 42 V AC shall not exceed 0.1 Ohm.

Time of capacitor discharging in the electrical equipment when there is access to
current-carrying parts connected to the capacitors shall not exceed 120 s for the undercarriage
equipment and 30 s for equipment located in compartments and cabinets inside the carriage.

The dielectric strength of the electric circuit insulation after assembly of the carriage
shall comply with the standard values provided in the table.

Electrical apparatuses used in the carriage shall comply with GOST 9219.
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The electrical equipment of the carriage shall comply with the requirements for
resistance to electromagnetic interference in accordance with GOST R 51317.6.2 and radio
interference in accordance with GOST R 51317.4.3.

The total radio interference level of the carriage generated, inter alia, by the whole of
the electrical equipment, shall not exceed the permissible values set forth in GOST 29205
(Curve No. 1).

Dielectric strength of the electric circuit insulation

Nominal electric circuit voltage, V Test
voltage, V
DC AC

(current value)

up to 30 incl up to 30 incl 750

from30 to 300 incl from 30 to 100 incl 1250
» 300 » 660 » » 100 » 660 » 1.7 U+1275
» 660 » 3000 » » 660 » 3000 » 2.125 U+1700

Note: The table contains U, which is the nominal operating voltage of the
electric circuits.

Round the rated test voltage value to the nearest multiple of 250 V. Electric circuits
shall withstand test voltage for at least 60 s.

These requirements have been approved by the following documents:

Belarus

Kazakhstan

Latvia Informative — GOST 9219. Electrical draft gear. General technical
requirements

Guidelines for ensuring fire safety in the international service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia 25. Meeting of
Council for Railway Transport of 29/11/1999

Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. 25th Meeting of
Council for Railway Transport of 29/11/1999
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Lithuania

Poland

Russia GOST 12.1.019-79. Occupational safety standard system. Electrical
safety. General requirements and classification of protection types
GOST 9219-88. Electrical draft gear. General technical requirements
GOST R 51317.6.2-2007. Electromagnetic compatibility of technical
devices. Resistance to electromagnetic interference of technical
equipment used in industrial areas. Requirements and methods of
testing
GOST R 51317.4.3-2006. Electromagnetic compatibility of technical
devices. Resistance to radio frequency electromagnetic field.
Requirements and methods of testing
GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Slovakia

Ukraine

Estonia

5.7.3 IuseabHble u Apyrue Tenjaosbie Tssropbie exununbl (Diesel and other thermal
traction system)

Not applicable to passenger rolling stock

5.8 KABHHA U YIIPABJIEHHE (CAB AND OPERATION)
Not applicable to passenger rolling stock

59 MOXAPHAS BE3OINACHOCTD 1M DBAKYALIUS (FIRE SAFETY AND

EVACUATION)

59.1 O6mue nosoxenus u kareropusamus (General and Categorisation)
(Paragraph 5.9.1 combines paragraphs 5.9.1.1-5.9.1.2)

Russia, Belarus

Passenger carriages shall be provided with fire alarm systems, fire extinguishing
systems, special locations for fire extinguishers and firefighting equipment.
Fire alarm systems shall give out acoustic and/or visual information indicating the

location of the outbreak, automatically detect failures (short circuit, breakage) in the detector
lines connecting with the control and indicating device, and a possibility of regular
functioning tests shall be provided.

These requirements have been approved by the following documents:

Belarus

GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements
Informative —
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VNPB-03. Passenger carriages. Fire safety requirements.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Guidelines for ensuring fire safety in passenger train carriages.
Approved by OAO RZhD order No 2255r of 5 November 2009

Kazakhstan

GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

TR TS Technical regulations on safety of rolling stock.
ST RK 1088-2002. Fire safety. Terms and definitions

Latvia

Cabinet of Ministers of the Republic of Latvia regulations No. 82 of
17/02/2004 "Fire safety regulations”.

LDz infrastructure manager's guidelines. Ensuring fire safety of
locomotives, multi-unit rolling stock and passenger carriages, No. DR-
64/2004 of 04 November 20.

Guidelines for ensuring fire safety in the international service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia (25th Meeting
of Council for Railway Transport of 29/11/1999)

COMECON standard ST SEV 5637-86. Fire equipment. Fire
classification

Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. (25th Meeting of
Council for Railway Transport of 29/11/1999)

Lithuania

Guidelines for ensuring fire safety in the international service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia (25th Meeting
of Council for Railway Transport of 29/11/1999).

201/S. Fire safety regulations on railway transport. Approved by the
order of Director General of Lithuanian Railways No. J-485 of
10/08/2005.

LST EN ISO 13943:2011 Fire safety. Glossary.

Poland

TSI LOC and PAS

Russia

GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

VNPB-03. Passenger carriages. Fire safety requirements.
GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Guidelines for ensuring fire safety in passenger train carriages.
Approved by OAO RZhD order No 2255r of 5 November 2009

Slovakia

EN45545 series standards
UIC 642
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Ukraine GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

TsUO-0018. Fire safety regulations on railway transport.

NAPB 03.004-2002 (TsUO-0023). Standards for equipping railway

transport facilities and rolling stock with fire safety equipment and
inventory.

TsUO-0039. Technical requirements for the fire safety of passenger
carriages.

Estonia Fire safety regulations on railway. Approved by order of Director
General of Estonian Railways No. 223 of 23/07/1997.

5.9.1.1 Kareropu3amusi 1Jisl NACCA)KMPCKUX BATOHOB JIOKOMOTHBHOM TSTH
(Categorisation of multipleunits passenger rolling stock). O6veounnen 6 eounuiii
nynkm 5.9.1

5.9.2 TpeooBanus k marepuanam (Material requirements)
Russia, Belarus:

Materials and substances used for finishing interior surfaces of passenger carriages
shall not exceed permissible levels of risk of fire occurrence and development and exposure
of people to hazardous fire factors.

Substances and materials are classified according to their fire risk in Federal Law No.
123-FZ of 22 July 2008 "Technical regulations on fire safety requirements™ (Articles 12, 13).

Non-metallic materials used in the internal structures of the carriages shall be
approved by the railway fire authorities and have tests and documented fire risk parameters in
respect of flammability class, smoke-development index, fire propagation index and toxicity
of combustion products in accordance with GOST 12.1.044 (Subsections 2.1, 2.14, 2.15 and
2.16 respectively), flammability in accordance with GOST R 50810 (Sections 6, 7).

Requirements for materials used in the internal equipment of carriages based on their
fire risk are given in Table 1 GOST 55183-2012.

Wooden parts should be pressure-impregnated and coated with flame retardants
(GOST 12.2.056).

Textile materials melting under thermal impact shall be flame retardant and comply
with the requirements of GOST R 50810-95.

These requirements have been approved by the following documents:

Belarus Technical regulations on safety of railway rolling stock.

TR TS 001/2011

GOST 12.1.004-9. Occupational safety standard system. Fire risk.
General requirements

Informative —

GOST R 50810-95. Fire safety of textile materials. Decorative fabrics.
Flammability testing methods and classification.

VNPB-03. Passenger carriages. Fire safety requirements.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
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safety requirements.

Kazakhstan | TR TS Technical regulations on safety of rolling stock, p. 64
ST RK GOST R 51690-2000. Passenger carriages on 1520 mm track
gauge main railway lines. General technical conditions

GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

Latvia Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. 25. Meeting of
Council for Railway Transport of 29/11/1999

Lithuania 39/V-KL Fire safety standards. International service passenger train
carriages between the CIS countries, Republic of Latvia, Republic of
Lithuania and Republic of Estonia. Fire safety requirements. (25th
Meeting of Council for Railway Transport of 29/11/1999).

LST EN 50306:2003. Railway equipment. Rolling stock cables with
special flame retardant coating. Thin coating.

Poland PN-EN-50306-1,2,3,4:2003

Russia GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

GOST 12.1.044-89. Fire and explosion risk of substances and
materials. List of parameters and methods of their determination.

GOST R 50810-95. Fire riskof textile materials. Decorative fabrics.
Flammability testing methods and classification. VNPB-03. Passenger
carriages. Fire safety requirements. TR TS Technical regulations on
safety of rolling stock, p. 64.

Technical regulations on fire safety requirements No. 122-FZ of 22
July 2008.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Slovakia EN45545-2 series standards
UIC 642

Ukraine GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements.

NAPB 03.004-2002 (TsUO-0023). Standards for equipping railway
transport facilities and rolling stock with fire safety equipment and
inventory.

GOST 12.1.044-89. Fire and explosion risk of substances and
materials. List of parameters and methods of their determination.

TsUO-0039. Technical requirements for the fire safety of passenger
carriages.
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Estonia Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. (25th Meeting of
Council for Railway Transport of 29/11/1999)

5.9.3 CneuuajbHble MepPbI /ISl BOCILIAMEHSIOLIUXCS sKUAKOCTel 1 razoB (Specific
measures for flammable liquids and gases)

Russia, Belarus:

These requirements have been approved by the following documents:

Belarus GOST 12.1.004-9. Occupational safety standard system. Fire risk.
General requirements

Informative —

Fire safety regulations on railway transport (PPBO-109-92). Approved
by Ministry of Railways of Russian Federation, No. TsUO/112 of
11/11/1992

VNPB-03. Passenger carriages. Fire safety requirements.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Kazakhstan | GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

ST RK 1088-2002. Fire safety. Terms and definitions

Latvia Guidelines for ensuring fire safety in the international service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia. (25th Meeting
of Council for Railway Transport of 29/11/1999)

Lithuania Guidelines for ensuring fire safety in the international service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia (25th Meeting
of Council for Railway Transport of 29/11/1999)

Standard LST EN 2:1996/A1:2004 Gaisry klasifikavimas
(Classification of fires)

201/S. Fire safety regulations on railway transport.

Poland PN-K-02511:2000
ISO 5658-2:2006
Leaflet UIC 642

Russia Fire safety regulations on railway transport (PPBO-109-92). Approved
by Ministry of Railways of Russian Federation, No. TsUO/112 of

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.
Rolling stock. Passenger carrriages. 134/169



11/11/1992
VNPB-03. Passenger carriages. Fire safety requirements.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Slovakia EN-45545-7

Ukraine GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

NAPB 03.004-2002 (TsUO-0023). Standards for equipping railway
transport facilities and rolling stock with fire safety equipment and
inventory.

DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements.

TsUO-0039. Technical requirements for the fire safety of passenger
carriages.

Estonia Guidelines for ensuring fire safety in the international service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia (25th Meeting
of Council for Railway Transport of 29/11/1999).

5.9.4 Dpakyauusi naccaxupos (Passenger evacuation)

Russia, Belarus:

Carriages shall have at least two emergency exits (windows), and double-deck
carriages at least two on each deck.

By each emergency exit window, a sign shall be placed with text or graphic
information about the additional purpose of the window and the sequence of actions in case of
fire or other emergency.

Evacuation devices (ladders, rope ladders, etc.) shall be designed for 2.0 kN load. The
time of deploying the evacuation devices to the working position shall not exceed 30 s.
Automatic doors shall be provided with devices allowing manual opening with force not
exceeding 100 N in case of failure of the automatic drive. The time for emergency opening
shall not exceed 30 s.

Requirements for ensuring safe conditions for passenger evacuation:

The safe evacuation of people from passenger carriages in case of fire is considered to
have been ensured if the time from the moment of detection of fire to the end of the people
evacuation to a safe area (rated evacuation time) does not exceed the necessary time for
people evacuation in case of fire.
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Rated evacuation time shall be determined by the design organisation for each carriage
model in accordance with the requirements of GOST 12.1.004 (paragraph 1.2).

The necessary evacuation time (from the start of the fire to blockage of escape routes
as a result of spreading of hazardous fire products having limit thresholds for humans) shall
be determined for each carriage model during its field fire tests. It is allowed to determine that
time using full scale carriage fragments.

Carriages shall have at least two emergency exits (windows), and double-deck
carriages at least two on each deck.

By each emergency exit window, a sign shall be placed with text or graphic
information about the additional purpose of the window and the sequence of actions in case of
fire or other emergency.

Double -deck carriages shall be provided with devices ensuring safe escape though the
emergency exit windows on the second deck.

The main passage of the carriage shall be provided with fixing points for carpet
runners (if any) to prevent the creation of obstacles during the evacuation of passengers.

Internal carriage doors on the escape routes shall allow locking them in the open
position.

These requirements have been approved by the following documents:

Belarus GOST 12.1.004-9. Occupational safety standard system. Fire safety.
General requirements

Informative —

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Kazakhstan | GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

Latvia Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. 25. Meeting of
Council for Railway Transport of 29/11/1999

LDz infrastructure manager's guidelines Assurance of fire safety of
locomotives, multi-unit rolling stock and passenger carriages, No. DR-
64/2004 of 04 November 20.

Lithuania 39/V-KL Fire safety standards. International service passenger train
carriages between the CIS countries, Republic of Latvia, Republic of
Lithuania and Republic of Estonia. Fire safety requirements. (25th
Meeting of Council for Railway Transport of 29/11/1999)
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Poland TSI LOC&PAS
EN-45545-4

Russia GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Slovakia TSI LOC&PAS
EN-45545-4

Ukraine GOST 12.1.004-91. SSBT (Occupational Safety Standards System).
Fire safety. General requirements

NAPB 03.004-2002 (TsUO-0023). Standards for equipping railway
transport facilities and rolling stock with fire safety equipment and
inventory.

DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements.

Estonia Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. (25th Meeting of
Council for Railway Transport of 29/11/1999)

5.9.5 Orne3anepxuBaroume 6apbeps (Fire barriers)

Russia, Belarus:

The carriage design shall include fire partitions intended to prevent fire propagation
(fire partitions, transom windows, interdeck floor of double-deck carriage).

In the carriages, fire partitions shall be installed between the service compartment
(with the control panel for the electrical equipment of the carriage) and the passenger
compartment.

In compartment carriages, fire partitions shall be installed between the passenger
compartments dividing the passenger space into at least three sections.

The intra-ceiling space in non-compartment type carriages and over the big (main)
passage of the compartment carriages shall be divided into at least three areas by installing
fire retardant frames.

The fire partition between the service compartment (with the control panel for the
electrical equipment of the carriage) and the passenger compartment shall be in contact with
the metal cladding of the body along the roof — side walls angle. The materials of the fire
partition of the side wall siding shall be fire resistant or fire retardant. Technological gaps
between the fire partition and the metal lining of the roof shall be packed with fire resistant or
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fire retardant material with the same fire resistance properties as the fire partition itself.

Intercompartment fire partitions shall be in contact with the roof insulation metal
cladding or roof insulation, side wall and floor cladding. The technological gaps along the
join of the partition with the roof insulation cladding or side wall cladding and the
technological gaps where pipe, air duct and cable conduit pass through the fire partitions,
shall be covered with fire resistant or fire retardant material with the same fire resistance
properties as the fire partition itself.

Fire partitions and frames shall have fire resistance properties expressed as
time (in minutes) of occurrence of the following indicators according to GOST 30247.0
(Section 9):

- loss of integrity (E);

- loss of heat insulation capacity (1);

- loss of load bearing capacity (R) (interdeck floors).

Fire resistance threshold for the fire partitions between the service compartment and
the passenger area shall correspond to E 30/1 15 according to GOST 30247.0 (Section 10),
and EI 15 for the intercompartment fire partitions and frames.

If there are diesel fuel tanks under the carriage, the lower part of the body shall have
fire resistance threshold of REI 45 or be provided with a screen in the form of a type 1 fire
partition with fire resistance of EI 45.

Butt joins of the connection elements of fire retardant partitions, the actual design of
the fire resistant corridor door with a translucent element and door frame, the partition
between the service compartment and passenger space shall all have the same fire resistance
properties as the fire partition itself.

The translucent element of the fire resistant door in the fire partition shall have fire
resistance threshold of at least E 30.

These requirements have been approved by the following documents:

Belarus Technical regulations on safety of railway rolling stock,

TR TS 0021/2011.

Informative —

VNPB-03. Passenger carriages. Fire safety requirements.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Kazakhstan | TR TS Technical regulations on safety of rolling stock.

Latvia Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements (25th Meeting of
Council for Railway Transport of 29/11/1999).

Lithuania 39/V-KL Translation of Fire safety standards. International service
passenger train carriages between the CIS countries, Republic of
Latvia, Republic of Lithuania and Republic of Estonia. Fire safety
requirements. (25th Meeting of Council for Railway Transport of
29/11/1999)

Poland TSI LOC&PAS
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EN-45545-3

prEN 45545-1:2010
PN-K-02507:1997
Leaflet UIC 564-2
Leaflet UIC 642

Russia VNPB-03. Passenger carriages. Fire safety requirements.

GOST R 55183-2012. Locomotive-hauled passenger carriages. Fire
safety requirements.

Technical regulations on safety of rolling stock TR TS 001/2011, p. 64.

Slovakia EN-45545-3

Ukraine DSTU 4049-2001. Locomotive-hauled passenger carriages for main
lines. Safety requirements.

TsUO-0039. Technical requirements for the fire safety of passenger
carriages.

Estonia Fire safety standards. International service passenger train carriages
between the CIS countries, Republic of Latvia, Republic of Lithuania
and Republic of Estonia. Fire safety requirements. (25th Meeting of
Council for Railway Transport of 29/11/1999)

510 OBCJIY)KUBAHME (SERVICING)
5.10.1 O6mue nosoxenus (General)

Russia, Belarus:

The main purpose of technical maintenance during operation is to ensure traffic safety
as a result of continuously keeping the locomotive-hauled passenger carriages in good
operating condition. This is achieved by monitoring the operation of units and systems,
performance of routine maintenance, timely prevention, detection and elimination of faults
and compliance with the fire safety requirements and sanitary standards.

The requirements for the technical condition of railway rolling stock and performance
of maintenance and repairs are set forth in the standards and regulations. The procedure for
technical maintenance and repair during which the proper technical condition of the railway
rolling stock is confirmed shall be established respectively by the infrastructure owner and by
the non-general use railway track owner.

The procedure for the technical maintenance and repair of railway rolling stock and
the components thereof shall be established by technical documentation.

The organisation of the technical maintenance and routine repair system for railway
rolling stock running in the infrastructure and components thereof and supervision of
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compliance of the distance travelled between repairs shall be established by the infrastructure

owner.

These requirements have been approved by the following documents:

Belarus

TOR of Belarusian Railway

Informative —

Guidelines for technical maintenance of carriages in operation, TsV-
TsL-408. Approved by the Council for Rail Transport of the CIS
States. Minutes No. 50 of 21-22 May 2009

Kazakhstan

PTE No 261 of 10/05/2011

ST RK 1455 — 2005. Passengers service on railway transport.
Technical requirements for carriage of passenger on premium service
trains

Latvia

Latvian TOR

Lithuania

Law on traffic safety of railway transport, No. IX-1905 of 16/12/2003
ADV/001 Regulations on the technical operation of railways
139/KL Guidelines for technical maintenance of passenger carriages.

Poland

Technical documentation on operation and technical maintenance DSU

Russia

Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010.

Guidelines for technical maintenance of carriages in operation.
Approved by OAO RZhD order No 179 of 31/08/2009.

Guidelines for technical maintenance of carriages in operation, TsV-
TsL-408. Approved by the Council for Rail Transport of the CIS
States. Minutes No. 50 of 21-22 May 2009

Order of the Ministry of Railways No. 9-SE of 04/04/1997 "On
introduction of new system of technical maintenance and repair of
passenger carriages” with amendments by the order of Russian
Ministry for Transport of 13/01/2011. Ne15

Slovakia

TOR

Technical documentation on operation and technical maintenance of
rolling stock

Ukraine

TsRB-0004. Technical operation regulations of the Ukrainian Railways
GOST 18322-78, Art. 1-2. Machinery maintenance and repair system.
Terms and definitions

Regulations for use of passenger carriages in cross-border service

(PPPV) approved at 51st meeting on railway transport of CIS states 27
- 28/10/2009.

Estonia

TOR approved by Minister's order No. 39 of 09.07.1999, p. 148-152
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5.10.2 doctyn K 1060BOMY cTeKJy st 04ucTKH (Cleaning of driver’s cab windscreen)
Not applicable to passenger rolling stock

5.10.3 Buemmnsisi ouncTKa naccaxupckoro Barona (Exterior cleaning through a washing
plant)

Russia, Belarus:

All work involving washing and cleaning the passenger carriages shall be performed
in special enclosed areas or special facilities of plants, depots or passenger technical stations
provided with mechanised washing equipment, or in absence of such, with the necessary
manual washing tools (telescopic brushes, mops, detergent solution containers, hoses, jet
hoses, high pressure units, etc.) Washing of railway rolling stock bodies under the contact line
is prohibited.

Exterior washing and cleaning outdoors shall be performed at 0 °C or higher. At 0 °C
and below only manual wiping of the carriage windows with detergent solution or heated
detergent solution or non-freezing liquid is allowed. Exterior cleaning and washing work at
outside temperatures below 0 °C shall be performed indoors ensuring temperature conditions
above 0 °C.

During the warm season, outdoor washing is allowed in special sheltered areas at
ambient temperatures above 25 °C with mandatory pre-rinsing of the body with cold water

Interior washing and cleaning of the passenger carriages and multiple-unit rolling
stock shall be performed at ambient temperatures inside carriages of at least 10 °C. When the
temperature is below 10 °C, dry cleaning is performed.

The cleaning and washing procedure shall be established by the passenger carriage
owners depending on the type of rolling stock, operation area, the nature of the dirtiness; for
passenger carriages - after each trip in accordance with SP 2.5.1198-03.

The speed of passenger carriage travel through the carriage washing facility shall not
exceed 2 km/h.

In absence of a carriage washing facility, passenger carriages shall be washed
manually using brushes or mops on telescopic handles, long jet-hoses, buckets for detergent
solutions and high pressure units.

These requirements have been approved by the following documents:

Belarus Informative —
GOST R 54612-2011. Locomotive-hauled passenger carriages and
multiple-unit rolling stock. Cleaning and washing requirements

Kazakhstan | Sanitary and epidemiological standards and regulations "Sanitary and
epidemiological requirements for maintenance and operation of
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passenger carriages”, Ministry for Health of the Russian Federation
No. 358 of 14/07/2005.

Latvia Single technological process for treatment of long-distance and local
service passenger trains for Riga-Passenger Station, LDz 2002

Lithuania Quality standard for AO LG service of Passenger Carriage
Administration, approved by LG order No. 999 of 21/12/2011

Poland TSI LOC&PAS

Russia GOST R 54612-2011. Locomotive-hauled passenger carriages and
multiple-unit rolling stock. Cleaning and washing requirements

Slovakia TSI LOC&PAS

Ukraine GOST 2761-84. Centralised domestic/potable water supply sources.
Hygiene and technical requirements and rules of selection

Guidelines for washing and cleaning of passenger carriages.

Instruction OSD O+R562. Sanitary technical requirements for
passenger carriage design.

Estonia Locomotive maintenance regulations

5.10.4 Cucrema onopoxuenus tyasera (Toilet discharge system)
Currently, the requirements for this parameter are the same in all countries.

Russia, Belarus:

If the locomotive-hauled passenger carriages are provided with self-contained toilets,
they shall have external connections for pumping out and emptying. Instruction OSJD
O+R 562 "SANITARY TECHNICAL REQUIREMENTS FOR PASSENGER CARRIAGE
DESIGN™" shall be used as reference material.

The collector tank shall allow evacuation of faecal waste from it using vacuum sewer
evacuator equipment and/or a stationary service unit and interior flushing with water or
disinfectants. The tank shall be provided with standardised CAMLOCK type faecal waste
evacuation units with outer diameter 91.5 mm, stop valve diameter 81.3 mm.

These requirements have been approved by the following documents:

Belarus p. 5.1.22 SP 2.5.1198-03. Sanitary regulations for the organisation of
passenger traffic by railway transport

Instruction OJSD O+R562. Sanitary technical requirements for
passenger carriage design.

Kazakhstan | Sanitary and epidemiological standards and regulations "Sanitary and
epidemiological requirements for maintenance and operation of
passenger carriages”, Ministry for Health of the Russian Federation
No. 358 of 14/07/2005.
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Leaflet OJSD O+R562. Sanitary Technical Requirements For
Passenger Carriage Design.

Latvia Leaflet OJSD O+R562. Sanitary Technical Requirements For
Passenger Carriage Design.

Lithuania Leaflet OJSD O+R562. Sanitary Technical Requirements For
Passenger Carriage Design.

Poland TSI LOC&PAS

Russia Leaflet OJSD O+R562. Sanitary Technical Requirements For
Passenger Carriage Design.

Sanitary regulations for the organisation of passenger traffic by railway
transport, P 2.5.1198-03, p. 5.1.22.

General requirements for self-contained toilet systems for installation
in locomotive-hauled passenger carriages on general and special
networks, 0114-2010 PKB TsL, approved by OAO RZhD order

No. 1210r of 21/07/2010.

Slovakia TSI LOC&PAS

Ukraine Leaflet OJSD O+R562. Sanitary Technical Requirements For
Passenger Carriage Design.
Estonia Leaflet OJSD O+R562. Sanitary Technical Requirements For

Passenger Carriage Design.

5.10.5 Cucrema Bogocuna6:xenuns (Water refilling equipment)

Russia, Belarus:
The carriage design shall allow water filling using R17B type hoses to GOST 2593.

The carriages shall be equipped with sensors with shut-off valves for cutting off tank
filling and a water drain pipe in case of tank overfill.

Filling nozzles shall be on both sides of the carriage. Their connection heads shall
have covers to prevent dirt penetration and be provided with heaters.

The water supply system shall not have any adverse effect on the quality of the
delivered (source) water. Water quality in the tanks and distribution taps of the carriage shall
comply with the requirements of sanitary regulations SanPiN 2.1.4.1074-01.

These requirements have been approved by the following documents:

Belarus GOST 2761-84. Centralised household water supply sources. Hygiene
and technical requirements and rules of selection

Leaflet OJSD O+R562. Sanitary technical requirements for passenger
carriage design.

Informative —
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GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

Kazakhstan

Sanitary and epidemiological standards and regulations "Sanitary and
epidemiological requirements for maintenance and operation of
passenger carriages”, Ministry for Health of the Russian Federation
No. 358 of 14/07/2005.

Leaflet OJSD O+R562. Sanitary technical requirements for passenger
carriage design.

Latvia

Cabinet of Ministers regulations No. 235 of 29/04/2003 "Requirements
for quality and relative safety of drinking water, inspection and
monitoring procedure”

Lithuania

HN24: 2003. Drinking water safety and quality requirements.

Poland

TSI LOC&PAS

Russia

GOST R 55182-2012. Locomotive-hauled passenger carriages.
General technical requirements

SanPiN 2.1.4.1074-01. Drinking water. Hygiene requirements for
quality of water in centralised systems of drinking water supply.
Quality control, approved by order of Chief Sanitary Inspector of the
Russian Federation No. 24 of 24/06/2001.

Slovakia

TSI LOC&PAS

Ukraine

GOST 2761-84. Centralised household water supply sources. Hygiene
and technical requirements and rules of selection

Leaflet OSD O+R562. Sanitary technical requirements for passenger
carriage design.

Sanitary regulations for the arrangement of equipment and operation of
long-distance passenger carriages TsUVS-19, MPS 1984

Estonia

TsT ChS-50. Guidelines for water preparation for cooling engines of
locomotives and diesel trains.

TOR, p. 48-49

5.10.6 Pa3nem s 3anpaBku Boaoii (Interface for water refilling)
Currently, the requirements for this parameter are the same in all countries.

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

The R17B connection head is used for water filling in accordance with GOST 2593-82
Connection hoses for railway rolling stock brakes. Technical conditions (this GOST is
currently being revised).
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Poland and Slovakia
According to Leaflet UIC 563.

These requirements have been approved by the following documents:
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Belarus GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Kazakhstan | GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Latvia GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions (informative)

Lithuania GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Poland Leaflet UIC 563, PN-K-88177:1997

Russia GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Slovakia Leaflet UIC 563

Ukraine GOST 2593-82. Connection hoses for railway rolling stock brakes.
Technical conditions

Estonia

5.10.7 CnenmnajbHbie TpeGOBaHus 1151 oTcTOs moe3a0B (Special requirements for stabling
of trains)

Russia, Belarus:

All passenger units arriving to the reserve depots shall be inspected by repair
inspectors on both sides during movement to identify defects that can be easily detected while
the carriages are moving. After stopping, technical condition and internal equipment are
inspected.

All passenger carriages arriving in the reserve depot shall be cleaned and washed
inside and outside. In winter season, running gear and braking equipment of the carriages
shall be cleared of ice and compressed snow. Sanitary treatment is performed on the interior
of all carriages.

While the carriages remain in the reserve depot, their good operating condition and
security shall be ensured.

All removable internal equipment, soft and hard inventory and radio equipment shall
be handed over for storage.

To ensure their good condition, batteries shall be regularly recharged.
These requirements have been approved by the following documents:

Belarus Carriage accompanying documents;

ST RK 1831-2008. Unified requirements for system of technical
maintenance of passenger carriages used in cross-border service,
approved by the Council for Rail Transport of the CIS States (minutes
No. 54);

Procedure for actions of the train crew staff in extraordinary situations,
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approved by order No. 70NZ of 06/02/2003.
Kazakhstan
Latvia The equipment requirements are set forth by project terms of reference
Lithuania The equipment requirements are set forth by project terms of reference
Poland The equipment requirements are set forth by project terms of reference
Russia Standard provisions regarding technical maintenance of passenger
carriage reserve, No. 247 PKB TsV, p. 3.5.
Accompanying document for carriage equipment
Slovakia The equipment requirements are set forth by project terms of reference
Ukraine The requirements for technical maintenance depots are set forth by
project terms of reference.
Estonia The equipment requirements are set forth by project terms of reference

5.10.8 O6opynoBanue 3anpaBku TonausoMm (Refuelling equipment)

Russia:
This type of equipment is not regulated.

5.11 JOKYMEHTANIMA IO SKCIVIYATAIIUU, TEXHUYECKOMY
OBCJUYXKUBAHUIO U PEMOHTY (DOCUMENTATION FOR OPERATION
AND MAINTENANCE)

5.11.1 O6mue nosoxenus (General)

Russia, Belarus, Kazakhstan, Ukraine:

General passenger carriage operation, maintenance and repair requirements are set
forth in TOR.

Terms and definitions are set forth in GOST R 53341-2009. Operation, maintenance
and repair of railway rolling stock. Terms and definitions.

Content of the documents for operation, maintenance and routine repair of rolling
stock shall comply with GOST 2.601-2006. Unified Engineering Documentation System.
Operation manuals;

Content of the documents for repairs shall comply with GOST 2.602-95. Unified
Engineering Documentation System. Repair manuals.

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway

GOST 2.610-2006 «Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95 Unified Engineering Documentation System. Repair
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manuals
Informative —
GOST R 53341-2009 Operation, maintenance and repair of railway
rolling stock. Terms and definitions

Kazakhstan | TOR of railway transport.
GOST 2.601-2006 Unified Engineering Documentation System.
Operation manuals
GOST 2.602-95 Unified Engineering Documentation System. Repair
manuals
Informative —
GOST R 53341-2009 Operation, maintenance and repair of railway
rolling stock. Terms and definitions

Latvia Cabinet of Ministers of Latvia, No. 724 of 03/08/2010. Technical
operational regulations of railways

Lithuania ADV-001 Regulations on the technical operation of railways
Order of Minister for commissioning of new subsystems and rolling
stock No. 3-507 of 22/06/2006

Poland Order of the Minister of Transport on operation and technical
requirements for rolling stock of 07/11/2007 (amendments of
12/10/2005).

Russia Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010.
GOST R 53341-2009 Operation, maintenance and repair of railway
rolling stock. Terms and definitions
GOST 2.601-2006 «Unified Engineering Documentation System.
Operation manuals
GOST 2.602-95 «Unified Engineering Documentation System. Repair
manuals

Slovakia Technical documentation on operation and technical maintenance of
rolling stock

Ukraine Technical operation regulations of the Ukrainian Railways No. TsRB-
0004
GOST 18322-78, Art. 1-2. Machinery maintenance and repair system.
Terms and definitions
GOST 2.601-2006. Unified Engineering Documentation System.
Operation manuals
GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Estonia Law on railway transport, 2004, Article on acceptance of rolling stock
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to service
TOR, p. 137

5.11.2 Oomas noxkymentanus (General documentation)

Russia, Belarus:

The main documentation set required for the operation and repairs of rolling stock
shall be established in the terms of reference for the rolling stock design.

The main document on which the operation is based is the operation manual (OM),
and maintenance and routine repairs shall follow the repair manual to be included with the

carriage document set.

OM requirements are set forth in GOST 2.601-2006
Repair manual requirements are set forth in GOST 2.602.-95

These requirements have been approved by the following documents:

Belarus

GOST 2.610-2006. Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51 Council for Railway Transport of 2009.

Kazakhstan

GOST 2.601-2006. Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51% Council for Railway Transport of 2009

Latvia

Cabinet of Ministers of Latvia, No. 724 of 03/08/2010. Technical
operational regulations of railways
Cabinet of Ministers regulations "Procedure for accepting into service,

conformity assessment, manufacture, upgrades and restorative repairs
of rolling stock™” No. 1211 of 28/12/2010.

Lithuania

ADV/001 Regulations on the technical operation of railways

Order of AO LG Director General "On establishing frequency of
technical inspection and repairs of passenger rolling stock” No. 1-805
of 07/10/2011.

Poland

Order of the Minister of Transport on operation and technical
requirements for rolling stock of 07/11/2007 (amendments of
12/10/2005).
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Russia GOST 2.601-2006. Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51% Council for Railway Transport of 2009

Slovakia TOR

Ukraine GOST 2.610-2006. Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51% Council for Railway Transport of 2009

Estonia TOR, p. 137
Order of EVR Cargo Board members No. 1-3 p.2/7-S of 10/02/2009.

5.11.3 JlokyMeHTanus 10 TEXHHYECKOMY 00cay:kuBanuio u pemonty (Maintenance file)

5.11.3.1 O6ocHOBaHUE CHCTEMBI TEXHHYECKOr0 00cTykuBanus u pemonra (The
maintenance design justification file)

Russia:

According to the TOR, railway rolling stock shall have timely scheduled preventive
repairs, maintenance and be kept in operation in good operational condition ensuring safety of
travel and operation of railway transport and compliance with the requirements of
occupational safety and fire safety.

Owners of railway rolling stock and railway transport staff directly servicing it are
responsible for proper technical condition, maintenance, repairs and compliance with the
established terms of service of railway rolling stock.

Technical maintenance and repair of the carriages shall be performed at the technical
service stations, depots and plants with diagnostic tools.

The frequency of technical maintenance and all types of repairs of passenger carriages
is regulated by order of Ministry of Railways of the Russian Federation No. 9-Ts of 4 April
1997 "On introduction of the new system of technical maintenance and repair of passenger
carriages™ as amended by order of the Ministry for Transport of 13 January 2001. Nel5

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway
Rules of use of passenger carriages in international railway service
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(PPPV) approved by 51% Council for Railway Transport of 2009

Kazakhstan

TOR of railway transport.

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51% Council for Railway Transport of 2009

Latvia

Cabinet of Ministers of Latvia, No. 724 of 03/08/2010. Technical
operational regulations of railways
Cabinet of Ministers regulations "Procedure for accepting into service,

conformity assessment, manufacture, upgrades and restorative repairs
of rolling stock™ No. 1211 of 28/12/2010.

Lithuania

ADV/001 Regulations on the technical operation of railways

Order of AO LG Director "On establishing frequency of technical
inspection and repairs of passenger rolling stock" No. 1-805 of
07/10/2011.

Poland

Order of the Minister of Transport on operation and technical
requirements for rolling stock of 07/11/2007 (amendments of
12/10/2005).

Russia

Regulations for technical operation of the railways of the Russian
Federation approved by the order of the Ministry of Transport of
Russia No. 286 of 21/12/2010.

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51 Council for Railway Transport of 2009.

Order of the Ministry of Railways No. 9-Ts of 04 April 1997 "On
introduction of new system of technical maintenance and repair of
passenger carriages"” as amended by the order of Russian Ministry for
Transport of 13 January 2011. Nel5

Slovakia

Technical documentation on operation and technical maintenance of
rolling stock

Ukraine

Technical operation regulations of the Ukrainian Railways No. TsRB-
0004

Order No. 199-Ts On introduction of system of technical maintenance
and repair of passenger carriages

Rules of use of passenger carriages in international railway service
(PPPV) approved by 51% Council for Railway Transport of 2009.

Estonia

TOR, p. 131

5.11.3.2 PykoBoacTBa N0 TeXHUYECKOMY 00cay:KHBaHUIO 1 peMoHTy (Maintenance
documentation)

Russia, Belarus:
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The requirements for technical maintenance and routine repairs are included in the
Operation Manuals.

Types and content of repair documents are set forth in GOST 2.602 —95.
These requirements have been approved by the following documents:

Belarus GOST 2.610-2006. Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Kazakhstan | GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Latvia GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals (informative)

Cabinet of Ministers regulations "Procedure for accepting into service,
conformity assessment, manufacture, upgrades and restorative repairs
of rolling stock™ No. 1211 of 28/12/2010.

Lithuania GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals (informative)

GOST 2.602-68 (as amended on 18/09/1985 and 06/03/1989) Repair
documents

GOST 2.602-95. Repair documents (Informative)
Order of Minister of Railway of the Republic of Lithuania No. 3-122

of 22/04/2008

Poland Order of the Minister of Transport on operation and technical
requirements for rolling stock of 07/11/2007 (amendments of
12/10/2005).

Russia GOST 2.610-2006. Unified Engineering Documentation System.

Requirements for operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Slovakia Technical documentation on operation and technical maintenance of
rolling stock

Ukraine GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Estonia GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals (informative)

GOST 2.602-95. Repair documents (Informative)
TOR, p. 148-152

List of process documents for technical maintenance and repairs of
rolling stock, EVR Cargo Ltd of 10/02/2009 (defines list of 70
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documents).

5.11.4 DxecmayaTanmuoHHble HokyMeHnThl (Operating documentation)

Russia, Belarus:

The operating documentation is intended for rolling stock operation, familiarisation
with its design, review of conditions of operation, restating the information confirming the
main parameters and values guaranteed by the manufacturer, repeating the information in
respect of condition and parameters of the equipment in operation.

The content of the books, sections and subsections of the listed documents is regulated
by GOST 2.610-2006 "Unified Engineering Documentation System. Requirements for
operation manuals"

These requirements have been approved by the following documents:

Belarus GOST 2.610-2006. Unified Engineering Documentation System.
Operation manuals

GOST 2.602-95. Unified Engineering Documentation System. Repair
manuals

Kazakhstan | GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals

GOST 2.610-2006. Unified Engineering Documentation System.
Operation manuals

Latvia Cabinet of Ministers of Latvia, No. 724 of 03/08/2010. Technical
operational regulations of railways Instruction No. DVI-3/340 LDz
"Guidelines for technical maintenance of locomotives in operation”

Lithuania ADV/001 Regulations on the technical operation of railways

Poland Order of the Minister of Transport on operation and technical
requirements for rolling stock of 07/11/2007 (amendments of
12/10/2005).

Russia GOST 2.610-2006. Unified Engineering Documentation System.

Requirements for operation manuals

GOST 2.610-2006. Unified Engineering Documentation System.
Operation manuals

Slovakia Technical documentation on operation and technical maintenance of
rolling stock

Ukraine GOST 2.610-2006. Unified Engineering Documentation System.
Requirements for operation manuals

GOST 2.610-2006. Unified Engineering Documentation System.
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Operation manuals

Estonia TOR

5.11.5 UHcTpykumu mo nopsiiKy AeiicTBuii B aBapuiiHbIxX cutyanusx (Rescue diagram
and instructions)

Russia:

Regulations and guidelines governing actions in emergency and extraordinary
situations apply to passenger carriages.

These requirements have been approved by the following documents:

Belarus TOR of Belarusian Railway

Informative —

Regulations for the actions of train crews in case of extraordinary
situations on passenger trains en route, approved by OAO RZhD
23/08/2007

Guidelines for ensuring fire safety in passenger train carriages.
Approved by OAO RZhD, No 2255r, 02/11/2009

Kazakhstan | TOR of railway transport.

Latvia Cabinet of Ministers of Latvia, No. 724 of 03/08/2010. Technical
operational regulations of railways

Lithuania ADV/001 Regulations on the technical operation of railways.
ADV/003 Railway traffic regulations

Poland Instruction Ir-1. Guidelines for train traffic on PKP
TSI LOC&PAS
Russia Technical operation regulations of the Russian Railways, approved by

order of the Ministry of Transport of Russia No. 286 of 21/12/2010
Regulations for the actions of train crews in case of extraordinary
situations on passenger trains en route, approved by OAO RZhD, No
281r of 23/08/2007

Guidelines for ensuring fire safety in passenger train carriages.
Approved by OAO RZhD, No 2255r, 02/11/2009

Special instructions

Slovakia Infrastructure administrators' instructions
TSI LOC&PAS

Ukraine Technical operation regulations of the Ukrainian Railways No. TsRB-
0004

Recommended guidelines for actions of the staff of Ukrzaliznytsia
divisions to ensure the safety of traffic in extraordinary situations in
accordance with the requirements of the Ukrainian Railways Operation
Regulations, Guidelines for traffic of trains and shunting on railways
of Ukraine, Signalling instructions on railways of Ukraine, approved
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by Ukrzaliznytsia order No. 992-Ts of 20/12/2004.

Estonia

TOR
Special instructions
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6 COMPARISON WITH THE 1435 MM GAUGE SYSTEM TARGET VALUES

6.1 KOHCTPYKUUSA U MEXAHUYECKOE OBOPYJAOBAHMUME (STRUCTURE
AND MECHANICAL PARTYS)

6.1.1 Oo6mue moJoxenun (General)
6.1.2 Mexanuueckue cuennsie yerpoiicrsa (Mechanical interfaces)
6.1.2.1 O6ume noJioxxenusi u onpeneaenusi (General and definitions)

6.1.2.2 BuyrpucekuuonHoe cuennoe ycrpoiictso (Inner coupling)
Not applicable to passenger carriages

6.1.2.3 Konmnenoe cuennoe ycrpoiicrso (End coupling)
TSI requirements:

«Where an end coupling is provided at any end of a unit, the following requirements
apply to all types of end coupling (automatic, semi-automatic or manual): end couplings shall
incorporate a resilient coupling system, capable of withstanding the forces due to the intended
operational and rescue conditions;»

TSI Requirements are applicable to the 1520 mm gauge system except for the
requirements specified for manual coupling. Manual coupling devices in the system 1520 mm
do not apply. As a standard end-coupling device on passenger carriages the automatic coupler
CA-3is used.

6.1.2.4 ABapuiiHoe cuenHoe ycrpoiicTBo (Rescue coupling)

TSI requirements:“Provisions shall be made to enable the recovery of the line in case
of breakdown by hauling or propelling the unit to be rescued by means of a power unit
equipped with the same type of end coupling system or by means of a recovery unit with a
manual coupling system.

This is achieved either by means of a permanently installed compatible coupling
system or through a rescue coupler (also called rescue adaptor).”

TSI Requirements are applicable to 1520 mm system with the exception of references
to the manual coupling type UIC. Instead of manual coupling UIC automatic coupler CA-3 is
used.

6.1.2.5 loctyn nepconaJjia ajis cuemnsieHusi u pacuemienus (Staff access for coupling and
uncoupling)

The first paragraph of TSI is applicable to 1520 mm system.

For 1520 mm system, coupling devices that require the participation of staff for
decoupling units of rolling stock should be equipped with disconnecting drive, allowing to
manage the operations of coupling devices without staff to be present in the intersectional
zone at the time of application of the longitudinal compressive force.

For UIC manual coupling devices, a zone where staff can intervene is necessary and
should be clearly defined (Berne rectangle).
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6.1.3 MexBaroHHblii 1 MeKCeKIHOHHBIN nepexox (Gangways)

The structure of the TSI requirements is applicable to the 1520 mm system, but with
other values. There are additional requirements for gangways (to be checked against
TSI PRM by ERA).

6.1.4 IIpounocts koHcTpykuun exuHunbl [1C (Strength of vehicle structure)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.
6.1.5 IlaccuBHas 6e3omacHocThb (Passive safety)

Functional requirements for passive safety and the principles of their definition, based
on scenarios which are similar but different than those defined by TSI, are applicable to 1520
mm system.
6.1.6 Bosmo:kHocTs moausaTusi gomkparom (Lifting and jacking)

TSI requirements are applicable to the 1520 mm system with the exception of values
and calculation methods and the symbols for marking of lifting points.

6.1.7 KpemneHue ycTpoiicTB K KoHcTpykuuu Ky3oBa (Fixing of devices to carbody
structure)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
gauge coincide, but the values, methods of calculation and verification are different.
6.1.8 Bepu B cay:xxeonbie momemenus (Staff and freight access doors)
Not applicable to passenger carriages
6.1.9 Mexanuueckue xapakrepuctuku crekya (Mechanical characteristics of glass
other than windscreens)
TSI requirements are applicable to the 1520 mm system.
In the 1520 mm system there are also additional requirements for this parameter.
6.1.10 YcaoBus 3arpy3ku u BecoBble xapakrepuctuku (Load conditions and weighted
mass)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the parameters’ values differ.

6.2 BO3JEHCTBUE HA ITIYTh U TABAPHT IIC (TRACK INTERACTION AND
GAUGING)
6.2.1 Taodapur IIC (Kinematic gauge)
TSI requirements for this parameter are not applicable and must be replaced by those
of applicable standards (or similar documents in different states).
6.2.2 Craruueckas oceBasi Harpy3ka (Static axle load)

TSI does not specify the exact value of axle load, but only require to indicate
information about actual axles loads, distance between axles of an rolling stock unit and its
length.
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The axle load limits are established by TSI Infrastructure depending on the line’s
category.

Unlike TSI the 1520 mm system requires absolute load track restrictions from the
rolling stock. Differences for values of wheels and axles loads allowed for 1520 mm system
are stricter than defined in TSI.

6.2.3 ITapamerpsi IIC, Biausiionue Ha cranHoHapHbie HazeMuble cuctemMbl (Rolling
Stock parameters which influence ground based systems)

6.2.3.1 DuexkTpomexanuuyeckue napamerpsl [1C, Biausiionme Ha nyTeBble yCTpoicTBa
CIIb (Rolling Stock parameters which influence CCS subsystem)

To be considered within the Analysis of subsystem CCS.

6.2.3.2 Kontpoun 6ykcoBoro y3ia (Axle bearing health monitoring)
The purpose of the requirements for this parameter in the TSI and 1520 mm system
coincide.

TSI requirements are not applicable to track-side monitoring systems of 1520 mm
system due to the difference in gauge.

Requirements for on-board monitoring systems should be defined as for 1435 mm
system and as for the 1520 mm one.

6.2.4 JImHamudyeckue mapamerpbl moasm:kuoro cocrasa (Rolling stock dynamic
behaviour)

6.2.4.1 YcTOHYHBOCTE K CXoay € peJbCOB NP ABUKCHUH ITO NIEPEXOAHBIM KPUBBIM H 110
MyTH ¢ OTKJIOHEHUSIMU B Ipe/eJiax gonycka conep:kanusi myrn (Safety against
derailment running on twisted track)

TSI requirements may be applied, but the values of the coefficients require further
clarification.

1520 mm system applies a different approach and methodology than those defined in
TSI.
6.2.4.2 llapameTtpsnl funaMuku aABmxkenusi (Running dynamic behaviour)

TSI requirements may be applied, but the values of the coefficients require further
clarification.

1520 mm system applies a different approach and methodology than those defined in
TSI.
6.2.4.3 IlpeneanbHble 3HaYeHUs1 6e3omacHoro aBu:kenus (Limit values for running safety)
TSI requirements may be applied, but the values of the coefficients require further
clarification.

1520 mm system applies a different approach and methodology than those defined in
TSI

6.2.4.3.1 IlpenejibHble 3HAYEHUS] BEePTUKAJBbHBIX U NONEPeYHbIX HATPY30K HA MYTh
(Track loading limit values)
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TSI requirements may be applied, but the values of the coefficients require further
clarification.

1520 mm system applies a different approach and methodology than those defined in
TSI.
6.2.4.3.2 DxBuBajeHTHast KoHycHocTh (Equivalent conicity)

This parameter is not applicable in the 1520 mm system.
6.2.4.3.2.1 IIpoexTHbIe 3HAYeHUS 115 npo¢uiisi HoBbIX Kojaéc (Design values for new

wheel profiles)

TSI requirements are not applicable to 1520 mm system due to the difference of

approaches and because of the lack of the equivalent conicity parameter.

In 1520 mm system Description of the wheel profile is according to the requirements
of applicable standards.

6.2.4.3.2.2 3nayeHus IKBUBAJIEHTHON KOHYCHOCTH /JIsl CYIIECTBYIOIIMX KOJIECHBIX Map
(In-service values of wheelset equivalent conicity)
TSI requirements are not applicable to 1520 mm system due to the difference of
approaches and because of the lack of the equivalent conicity parameter.
Description of the wheel profile according to the requirements of applicable standards.
Wear tolerances are limited by the requirements of applicable standards .

6.2.5 Xomomas yacte (Running gear)
6.2.5.1 Koncrpykuusi pambl Teseskku (Structural design of bogie frame)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.

6.2.5.2 Kosiecnast mapa (Wheelsets)

6.2.5.3 MexaHn4YecKHe ¥ reOMeTPUYECKHE XapaKTePUCTHKH KoJiecHbIX map (Mechanical
and geometrical characteristics of wheelsets)

Mechanical characteristics: The purpose of the requirements for this parameter in the
TSI and in the 1520 mm system coincide, but the values, methods of calculation and
verification are different.

Geometric characteristics: TSI requirements are not applicable because of the
difference of gauge.

6.2.5.4 Mexannyeckue U reoMeTpuyeckue xapakrepuctuku kojec (Mechanical and
geometrical characteristics of wheels)

Mechanical characteristics: The purpose of the requirements for this parameter in the
TSI and in the 1520 mm system coincide, but the values, methods of calculation and
verification are different.

Geometric characteristics: TSI requirements are not applicable. Profiles of the wheels
in the 1520 mm system are determined by the requirements of applicable standartds.
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6.2.5.5 Mexanuueckne xapaxkrepuctuku ocu (Mechanical characteristics of axle)

Mechanical characteristics: The purpose of the requirements for this parameter in the
TSI and in the 1520 mm system coincide, but the values, methods of calculation and
verification are different.

6.2.6 HauMeHbIIMIi TONYCTUMBIH paguyc npoxoaumoii kpusoii (Minimum curve
radius)

This parameter is used in the 1520 mm gauge; minimum values to be considered differ
comparing to TSI.
6.2.7 YcrpoiicTBo mogauu nmecka (Sanding)

Not applicable to passenger carriages

6.2.8 TI'pednecmasbpiBaTesu u Jyopukaropsl (Flange lubrication)
Not applicable to passenger carriages

6.2.9 Ilyreouucrurens (Life guards)
Not applicable to passenger carriages

6.3 TOPMOJKEHME (BRAKING)

6.3.1 Oo6mue noJoxenus (General)
TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.
6.3.2 OcHoBHbIe TPeGOBaHUsI PYHKIIMOHAILHOCTH U 6e3omacHocTu (Main functional
and safety requirements)
6.3.2.1 ®dyukuuoHaabHbIe TpedoBanus (Functional requirements)
TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.
6.3.2.2 Tpe6oBanus 6esomacHoctu (Safety requirements)
The safety requirements in the 1520 mm system are currently not implying the need
for risk analysis.
6.3.3 Tun cucremsl Topmoxkenus (Type of brake system)
TSI requirements are not applicable to 1520 mm system.

6.3.4 ¥Ynpasuenue Topmo:kenuem (Brake command)
6.3.4.1 Dxcrpennoe Topmozkenue (Emergency braking)
TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.
6.3.4.2 Cay:keonoe Topmozkenue (Service braking)
Not applicable to passenger carriages

6.3.4.3 Ynpasaenue npsmojaeiictsyromum Topmo3som (Direct braking command)
Not applicable to passenger carriages
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6.3.4.4 Ynpasiienne tuHamudeckum Topmosom (Dynamic braking command)
Not applicable to passenger carriages

6.3.4.5 Ynpasaenue crosHouHbIM Topmo3oM (Parking braking command)
TSI requirements are practically applicable to the 1520 mm system.

6.3.5 Xapakrepucruxku Topmokenusi (Braking performance)
6.3.5.1 Oo6mme TpedoBanus (General requirements)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.
6.3.5.2 Dkerpennoe Topmozkenue (Emergency braking)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.
6.3.5.3 Cuay:kxeoHoe Topmozkenue (Service braking)

TSI requirements are applicable and comparable to 1520 mm system, but their exact
values must be adapted to the 1520 mm system.
6.3.5.4 Pacuernl Tepmonukmueckoii croiikocru (Calculations related to thermal

capacity)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm

system coincide, but the values, methods of calculation and verification are different.

6.3.5.5 Crosinounblii Topmo3 (Parking brake)
TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.
6.3.6 Cuenienune Koiec ¢ peibcamu — Cucrema npoTuBow3noii 3aumtel (Wheel rail
adhesion solicitation- Wheel slide protection system)

6.3.6.1 IlpenenbHoe 3HaYeHHe KO3 PUIIHEHTA CUeNJIeHns KoJiec ¢ pejbcamu (Limit of
wheel rail adhesion solicitation)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.

6.3.6.2 Cucrema nporuoro3noii 3ammtsl (Wheel slide protection system)
The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.

6.3.7 CucremMsl AUHAMHYECKOI0 TOPMOKCHUSA (3JICKTp0Ill/IHaMI/[‘{CCKI/[e,
ruapoannamudeckne) (Interface with traction - Braking systems linked to traction
(electric, hydro-dynamic))

Not applicable to passenger carriages

6.3.8 CucreMa TOpMOKeHHMsI HE3ABHCHMAasi OT YCJOBMIi CleNJIeHHs KoJIeca ¢ pPeJibCOM
(Braking system independent of adhesion conditions)

6.3.8.1 O6ume noJio:xenust (General)

6.3.8.2 MaruuTtopeabcoBblii Topmo3 (Magnetic track brake)
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This parameter is not regulated in the 1520 mm system.

6.3.8.3 BuxperoxosbIii Topmo3 (Eddy current track brake)
This parameter is not regulated in the 1520 mm system.
6.3.9 KouTpoub cocTosTHHSI TOPMO30B H HHAMKAIMS HencnpaBHocTeii (Brake state and
fault indication)
TSI requirements are comparable with the requirements of 1520 mm system.
6.3.10 TpeboBanusi k TopmMo3aM B ycjaoBusx oykcupoBku (Brake requirements for rescue
purposes)
TSI requirements are comparable with the requirements of 1520 mm system.

This parameter will require additional study when putting the 1520 mm system in the
TSI.

6.4 OBCJYXKXHNBAHUE TACCAKUPOB (PASSENGER RELATED ITEMS)

There is need to adapt PRM rules (persons with reduced mobility) for the 1520 mm
system.
6.4.1 CanuTapusblie cucteMsl (Sanitary systems)

TSI requirements are applicable to 1520 mm system, however there are additional
requirements for 1520 mm system.
6.4.2 Cucrembl onosemenust u cesi3u (Public address system: audible communication

system)

TSI requirements are applicable to 1520 mm system, however there are additional
requirements for 1520 mm system.

6.4.3 B03MOKHOCTB 024 CUTHAJIA TPEBOTU MACCAKUPAMHU MANIMHUCTY:
¢yukuuonaabHbie TpedoBanus (Passenger alarm: functional requirements)

TSI requirements are not applicable to the 1520 mm system.
TSI requirements are newly developed and will require additional study.

In the 1520 mm system, the passenger alarm leads to emergency braking (activation
of train line stop valve) and means absolute stop the train.

6.4.4 Haanucu u 3HaAKH 0e30MacHOCTH ISl maccaxupos (Safety instructions to
passengers - Signs)
TSI requirements are applicable to 1520 mm system, however there are additional

requirements for 1520 mm system.

6.4.5 Cucremsl cBsi3u s maccaxupoB (Communication devices for passengers)
Covered by paragraph 6.4.2

6.4.6 Buemmnue nBepu: Bxoxa u Beixon u3 IIC (Exterior doors: access to and egress from
Rolling Stock)

TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.
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TSI requirements are newly developed and can apply only to the newly designed
rolling stock.

There is also a need for further study taking into account the requirements of TSI PRM
(e.g. geometrical dimensions)
6.4.7 Koucrpykuusi iBepHbIx cucteM (Door system construction)

TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.

There is also a need for further study taking into account the requirements of TSI
PRM.
6.4.8 MexBarounnie asepu (Inter-unit doors)

TSI requirements are applicable to 1520 mm system and are comparable, but their
exact values must be adapted to the 1520 mm system.

There is also a need for further study taking into account the requirements of TSI
PRM.
6.4.9 Kauecrno Bo3ayxa Buyrpu IIC (Internal air quality)

TSI requirements are applicable to 1520 mm system, however there are additional
requirements for 1520 mm system.

6.5 YCJIOBUA OKPY)KAIOIHEfI CPEJIbI U ASDPOAUHAMMNYECKHUE
IOPEKTHBI (ENVIRONMENTAL CONDITIONS AND AERODYNAMIC
EFFECTS)

6.5.1 ¥Ycaosus okpy:karoueii cpeant (Environmental conditions)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values, methods of calculation and verification are different.

6.5.2 Aspommnamuueckue 3¢gdexrni (Aerodynamic effects)

This parameter is not applicable in the 1520 mm system.

This parameter will require additional study when putting the 1520 mm system in the
TSI.

6.6 3ALIUTA CUCTEMBI (SYSTEM PROTECTION)

6.6.1 Daexrpode3onacuocthb (Protection against electrical hazards)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincides. This parameter for 1520 mm system is described by applicable standards.
6.6.2 JImarnoctuka; mporpammHoe odecnieuenue (Diagnostic; Software’s)
6.6.2.1 JImarnocruka (Diagnostic)
6.6.2.2 IlporpammHoe obecnieuenue (Software’s)

For 6.6.2:

This parameter is applied in the 1520 mm system.
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According to TSI description of these parameters is distributed in other sections.
Requirements are defined by normative documents for each type of rolling stock, as well as
by additional design requirements that are agreed with the customer.

6.6.3 BHemHee ocBeleHue, 0003HAYEHHE I'0JIOBbI M XBOCTA 10€3/1a M 3BYKOBbIE
curnaabl (External lights & visible and audible warning devices)

6.6.3.1 BHelHee ocBellieHne, 0003HaYeHHE roJI0BBI H XBocTa moe3aa (External front and
rear lights)

6.6.3.1.1 Buemmnee ocemenue (Head lights)
Not applicable to passenger carriages

6.6.3.1.2 O6o3nauenue rososbl moesaa (Marker lights)
Not applicable to passenger carriages

6.6.3.1.3 O6Go3nauenue xBocta nmoesaa (Tail lights)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide, but the values are different.

This parameter in the 1520 mm system is described by national rules and regulations
for signalisation systems in each country.

6.6.3.1.4 Ynpasiienue cBeToBbIMHM curHajiamu (Lamp controls)
TSI requirements are comparable to the 1520 mm system.

6.6.3.2 3BykoBble curHajibl (Tu¢oH, cBucTok) (Horn)
6.6.3.2.1 O6mme mosioxenns (General)
Not applicable to passenger carriages

6.6.3.2.2 Yposensb 3BykoBoro aasaenus tudona (\WWarning horn sound pressure levels)
Not applicable to passenger carriages

6.6.3.2.3 3ammuTa ot BHemero Bo3aeiicreus (Protection)
Not applicable to passenger carriages

6.6.4 HnenTndukanus moe3aa U Barona — BHelHsiss mapkuposka (Train and vehicle
identification — External marking)

This parameter applies in the 1520 mm system and is regulated by Rules for Technical
Operation and other national documents in each country. Common requirements are set out in
PPV, PPPV, rules of CIS. In EU it is regulated by TSI OPE.

6.6.5 Duexrponnas unenTudukamus I[IC (Electronic identification of rolling stock)
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This parameter is used in the 1520 mm system. Regulated in Russia. Not regulated by
TSI

6.7 TATIOBOE U DJIEKTPUYECKOE OBOPYJIOBAHMUE (TRACTION AND
ELECTRICAL EQUIPMENT)
6.7.1 Tsarosbie xapaxkrepuctuku (Traction performance)
Not applicable to passenger carriages

6.7.2 Daexrpocnadxkenue (Power supply)
6.7.2.1 O6mue moaoxenus (General)
Power supply for passenger carriages is not regulated in TSI. It is regulated for 1520
mm system.
6.7.2.2 Imana3on padouux Hanpsikenuii m yacrot (Operation within range of voltages
and frequencies)
Power supply for passenger carriages is not regulated in TSI. It is regulated for 1520
mm system.
6.7.2.3 PekynepaTuBHOe TOPMOKEHHE ¢ BO3BPATOM YHEPIrUH B TATOBYIO CeTh
(Regenerative brake with energy to the overhead contact line)
Not applicable to passenger carriages

6.7.2.4 MakcumMajbHble MOLIIHOCTh M CHJIA TOKA OT KOHTaKTHO¥# cetu (Maximum power
and current from the overhead contact line)

Not applicable to passenger carriages

6.7.2.5 MakcuMaJibHasi CHJIAa TOKA HA OCTAHOBKAX JIJIsl CUCTEM J1eKTPOCHAOKEHU
nocrosinaoro Toka (Maximum current at standstill for DC systems)

Not applicable to passenger carriages

6.7.2.6 Koappuuuent mouaoctu (Power factor)
Not applicable to passenger carriages

6.7.2.7 DaexkrpomaruutHasi coBMecTUMOCTh (CIIB u cBsi3b, BKIIIOYasI MOMEXH,
renepupyembie IIC B TsiroByio cerb) (EMC Directive +System energy
disturbances)

This parameter is applied and regulated in the 1520 mm system by the requirements of
safety, applicable standards and other normative documents. In EU regulated by EMC
Directive.

6.7.2.8 U3mepenue norpedaenus 3neprun (On-board energy consumption measuring
function)

Not applicable to passenger carriages
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6.7.2.9 TpedoBanus k Tokonpuémuuky (Requirements linked to pantograph)
Not applicable to passenger carriages

6.7.2.10 3ammTa OT aBAPUHBIX MpoLeccoB B AiekTpoodopyrosanuu (Electrical
protection of the train)

TSI requirements are comparable with the requirements of 1520 mm system but their
exact values must be adapted for a 1520 mm system.
6.7.3 JIm3eabHble H APyrue TerioBbie TsaAropoie exununb (Diesel and other thermal
traction system)
Not applicable to passenger carriages

6.7.4 BXoaHOIi MMINIeJaHC MeKAY TOKONMPUEMHHKOM U K0J1eCOM (/151 COBMECTHMOCTH €
peancoBbiMu mensimu) (Impedance between pantograph and wheels)

Not applicable to passenger carriages

6.8 KABHUHA U YIIPABJIEHUE (CAB AND OPERATION)
Not applicable to passenger carriages

6.9 IMOXKAPHAS BE3OINACHOCTDB U DBAKYALIUS (FIRE SAFETY AND
EVACUATION)
6.9.1 Oomue mono:xkenus u kareropusanusi (General and Categorisation)
(Covers paragraphs 6.9.1.1-6.9.1.2)
This parameter is applied in the 1520 mm system and described by the requirements of
applicable standartds or national documents in each country.
6.9.2 TpeooBanus k matepuaiam (Material requirements)

This parameter is applied in the 1520 mm system and described by the requirements of
applicable standards or national documents in each country. In EU regulated by TS 45545-2.
(EN 45545-2 to be published in 2013).

6.9.3 CneuuajbHbIe MepPbI ISl BOCILIaMeHsTIOIIUXcs skuakocreii (Specific measures for
flammable liquids)

This parameter is applied in the 1520 mm system and described by the requirements of
GOST or national documents in each country. In EU regulated by TS 45545-2.

6.9.4 Dmakyauus nmaccaxupon (Passenger evacuation)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide. This parameter for 1520 mm system is described in requirement of
applicable standards, safety standards, or national documents in each country.

6.9.5 Orne3anep:xuBaroumme 6apbepsl (Fire barriers)
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This parameter is applied in the 1520 mm system and described by the requirements of
applicable standards, safety standards or national documents in each country. In EU regulated
by EN1363-1:1999 .

6.10 OBCJYKMBAHUE (SERVICING)

6.10.1 O6mue moJoxenun (General)
TSI requirements are applicable to the 1520 mm system.

6.10.2 doctyn K J1060BOMY cTeKJy st 04ucTKH (Cleaning of driver’s cab windscreen)
Not applicable to passenger carriages

6.10.3 Buemmnss ouncTka moe3aa (Exterior cleaning through a washing plant)
TSI requirements are applicable to the 1520 mm system.

6.10.4 Cucrema onoposxuenus tyasera (Toilet discharge system)
Requirements for the 1520 mm system are comparable to requirements of TSI.

6.10.5 Cucrema Bogocuad:xxenus (Water refilling equipment)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide. This parameter for 1520 mm system is described by the requirements of
applicable normative documents , or national documents in each country.

6.10.6 Pa3zbem nas 3anpaBku Bonoii (Interface for water refilling)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincide. This parameter for 1520 mm system is described by the applicable
standards requirements.

6.10.7 CneunajabHble TpedoBaHus JUIsi 0TCTOSI Moe310B (Special requirements for stabling
of trains)

This parameter is applied in the 1520 mm system and described by the requirements of
the project technical specification or instructions for preparation for operation and
maintenance of passenger carriages.

6.10.8 O6opynoBanue 3anpasku Tonausom (Refuelling equipment)
This parameter is applied in the 1520 mm system and described by the requirements of
design technical specification.

6.11 JOKYMEHTALMUSA IO DKCIVIYATAIMU U TEXHUYECKOMY
OBCJ Y KUBAHUIO (DOCUMENTATION FOR OPERATION AND
MAINTENANCE)

6.11.1 Oomwue nono:xenus (General)

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.

Rolling stock. Passenger carrriages. 167/169



This parameter is applied in the 1520 mm system and described by the requirements of
standards or national documents in each country, or CIS rules.
6.11.2 Oomas noxkymenraunus (General documentation)

The purpose of the requirements for this parameter in the TSI and in the 1520 mm
system coincides.
6.11.3 JlokyMeHTAIHA 110 TEXHHYECKOMY 00cay:kuBaHuio u pemonty (Maintenance file)

6.11.3.1 OGocHOBaHHE CHCTEMbI TEXHHYECKOT0 00cIy:;KuBaHus u pemonra (The
maintenance design justification file)

This parameter is applied in the 1520 mm system and described by the requirements of
standards or national documents in each country, or CIS rules.
6.11.3.2 PykoBoacTBa M0 TeXHUYECKOMY 00CTy:KUBaHHUIO M peMoHTY (Maintenance
documentation)
This parameter is applied in the 1520 mm system and described by the requirements of
standards, or national documents in each country, or CIS rules.
6.11.4 DxcmuryaranuoHHble JokymeHnThl (Operating documentation)
This parameter is applied in the 1520 mm system and described by the requirements of
standards, or national documents in each country, or CIS rules.
6.11.5 UHcTpyKIMH 10 MOPSIAKY AelicTBUi B aBapuiiHbIX cutyamnusx (Rescue diagram
and instructions)

This parameter is applied in the 1520 mm system and described by the requirements of
national documents in each country.
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7 APPENDICES

7.1 LIST OF THE CONTACT GROUP MEMBERS
The following delegations have participated in the work on the document:

— Republic of Belarus

— Republic of Latvia

— Republic of Lithuania

— Republic of Poland

— Russian Federation

— Slovak Republic

— Ukraine

— Republic of Estonia

— Organisation for Co-Operation Between Railways (OSJD)
— European Railway Agency (ERA)
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