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1. PE3IOME / EXECUTIVE SUMMARY

ERA-OSJD Contact Group
FINAL (22/03/2021)

Hactoawmit  aHanus noarotosneH KoOHTAKTHOM
rpynnoit OCHA-EXXOA B pamKax MemopaHayma o
B3aMMonoHMMaHum mexay OCH/ v EXXIA.

MposeaeHo CpaBHeHMWe TEXHUYECKMX
cneumdukaumii EC pna  wmHTeponepabenbHoCcTU
YKEeNe3Ho4,0POXKHOM noacmMcTembl
«IHeprocHabKkeHme» (nanee - TCH
«3HeprocHabxeHune»t) c TpeboBaHMAMM,
npumeHsembiMn B cetax 1520/1524 mm (manee -
1520 mm) u 1435 mm cTpaH-yneHoB OCHK/,
NPUHABLUMX y4acTUe B 3TOM aHanuse.

MepBOHaYaibHbIN aHanus noAcucTeMbI
«JHeprocHabxeHue» 6bin noarotosseH B 2010
rogy, Koraa TpeboBaHMAa Ha npocTpaHcTee 1520
CpaBHMBaNMUCb ¢ Npoektom TCU gns TpagmMumMoHHOM
YKEeNe3HO40POXKHOW  CUCTEMBI. Lenbto  ero
obHOBNEeHWA  OblnO  NPOBEPUTL  3BOJIIOLMIO
TpeboBaHMI 33 nocnegHee AecaTUneTMe no
CpaBHEHMIO C M3MeHeHHbIMM TCU?),

OCHOBHble pe3y/nbTaThl aHaAn3a
OCHOBHbIM napameTtpam noacucTembl
«JHeprocHabxeHne». YTOo KacaeTca  OLEHKM
cooteetcteunA®, o6HOBNEHHbIN aHanu3 Gonee
nogpobHo oxBatun obmeH UHbOpmauuen o
nogxogax, Ana  obuiero  nNoHUMMaHua. B
npuBeaeHHOM HUMKEe pe3tome OCHOBHOE BHUMaHue
yaenaeTca OCHOBHbIM MapamMeTpam.

OTHOCATCA K

OcHoBHble nsmeHeHua B TCU «dHeprocHabKeHue»
c2010r.:

e B 2014 roay cdepa npumeHeHua TCHU
«JHeprocHabkeHne» 6blna pacliMpeHa Ha
BCIO KeNe3HoOOopOoXHyt cuctemy EC u
BKAOUYMANA Koneto 1520 mm. 3To N03BOAMAO
cTpaHam-dyneHam EC c Koneen 1520 mm
(Nateus, Jlutea, MNonbwa, CnoBakus,
3cTtoHMA) npuMeHaTb TCU Ha 3TUX AnHMAX /
CeTAXx B  CAy4ae HOBbIX  MPOEKTOB,
PEKOHCTPYKLUUM U MOAEepHM3aLMK, 4TO
ABnAeTcA BaXHbIM  cobblTmem  ana
nogaepxaHma " pa3BuTUA
MHTeponepabesbHOCTM Ha MPOCTPaHCTBE
1520 mm n 1435 mm. Ona TexHuU4eckoro

The present analysis was prepared by the ERA-
0OSJD Contact Group in the framework of the
Memorandum of Understanding between OSJD
and ERA.

It compares EU technical specifications for
interoperability of the railway subsystem
“Energy” (hereafter — TSI ENE®) with the
requirements applied in the 1520/1524 mm
(hereafter — 1520 mm) and 1435 mm networks
of the member countries of OSJD which took
part in this analysis.

The initial analysis of the ENE subsystem was
prepared in 2010 when requirements in the
1520-area were compared with draft TSI for
conventional rail system. The purpose for its
update was to check the evolution of
requirements in the past decade vs amended
TSI,

Main findings in the analysis relate to the basic
parameters for the Energy subsystem. In
relation to conformity assessment®, the
updated analysis covered in more detail the
exchange of information on approaches for
general understanding. The summary below
focuses on the basic parameters.

Key changes in ENE TSI since 2010:

e In 2014, ENE TSI scope was extended to
the whole Union rail system and
included 1520 mm gauge. This allowed
EU member states with 1520 mm gauge
(EE, LT, LV, PL, SK) to apply the TSI on
these lines/networks in the case of new
projects, reconstruction and
modernization, which is an important
event for maintaining and developing
interoperability in the space of 1520
mm and 1435 mm. For maintenance
and operation of the legacy system on
1520 mm gauge network put in place
before the TSI, some requirements
continue to apply in the Baltic States
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obcnyKmBaHmA " aKcnayaTaumm
CYLLECTBYIOLLEN CUCTEMbBI Ha CETU KOJEM
1520 mm, BBEAEHHOM B 3KchayaTauuio Ao
TCW, HekoTOpble TpeboBaHMA NPOLAO/IKAIOT
NPUMeHATbCA B CTpaHax bantum n Cnosakuu
N OTpa*keHbl B 0OHOBMIEHHOM aHanu3e.

Opyrve nsmeHeHua: nNpamoe NpuMeHeHue
(ctatyc  PernameHTa), cornacosaHue C
nepecMmoTpeHHOoM JOvpektnsom 06
uHteponepabenbHoctn  (EC) 2016/797,
NHTErpupoBaHHble nosioXKeHus ana
BbICOKOCKOPOCTHOM CeTn, OBHOBNEHUA Mo

HOBbIM BEPCUAM CTAHZAPTOB, 3aKpbITUE
OTKPbITOrO ~ BOMPOCA  CBA3U  MeXAy
60pTOBLIMM cucTemamu n3MepeHusa
3HeprMMm n HaseMHon cuctemon cbopa
OaHHbIX, YMeHbLUEHNe KoanyecTsa
OCHOBHbIX napameTpos n apyrve
yAydweHms.

B cdepe 1520 3a npegenamm EC:

e OcHoOBHble TEXHUYECKMe N3MeHeHUA
NPou3oLWAM B CTaHAAPTAX MO OCHOBHbIM
napameTpam  reoMeTpum  KOHTAKTHOWM

noABECKM M KavecTBa TOKocbema: 4.2.8
(«FapMOHMKM N AnHaMMUYecKne 3addeKTbl B
cucTemax nepemeHHoro ToKa») u 4.2.9
(«TeomeTpuyeckmne napameTpbl KOHTAKTHOM
noagseckn») (Poccus), 4.2.11 («CpepHee
HarKaTue  TOKOMPUEMHUKaA) (Poccus,
KasaxctaH) u 4.2.12 («OuHamunyeckue
XapPaKTEPUCTUKM U KAYeCTBO TOKOCHEMA»)
(Poccus, KasaxcraH, YkpaunHa).

CoxpaHsieTcA xopowaa obwaa creneHb
cxopcrBa TpeboBaHMit K cuctemam 1520 B
CTPaHaX, KOTOpble MNPUHAAM Yy4yacTue B
aHanuse (cTpaHbl, He Bxogawume B EC:
Ipy3na, KasaxcrtaH, Poccua, YKpanHa — BO
BCeX acnekKrax; ctpaHbl EC: cTpaHbl bantum n
CnoBakma - TONbKO ANA TEXHWUYECKOro
06CNyXKMBAHMA U IKCNAyaTauMs JIMHUIA,
BBEAEHHbIX B 3KcnyaTaumto ao TCU). EcTb
HECKOJ/IbKO oTANYMN ot TCH
«JHeprocHabxeHue»:

O HeKOTopble OCHOBHbIE€ MapameTpbl
HE pernameHTnpoBaHbI.

In the 1520 area outside EU:

and Slovakia and are reflected in the
updated analysis.

Other changes: direct applicability
(Regulation status), alignment with the
revised Interoperability Directive (EU)
2016/797, integrated provisions for high
speed network, updates to new versions
of standards, closing of the open point
on communication between on-board
energy measuring system and on-
ground data collecting system, reduced
number of basic parameters and other
improvements.

Main technical changes have occurred
in the standards for the basic
parameters of OCL geometry and
quality of current collection: 4.2.8
(“Harmonics and dynamic effects for AC
traction power supply systems”) and
429 (“Geometry of the overhead
contact line”) (Russia), 4.2.11 (“Mean
contact force”) (Russia, Kazakhstan) and
4.2.12 (“Dynamic behaviour and quality
of  current collection”)  (Russia,
Kazakhstan, Ukraine).

A good overall degree of similarity
remains in requirements for the 1520
systems in the countries, which took
part in analysis (non-EU countries: GE,
KZ, RU, UA - in all aspects; EU countries:
Baltic States and Slovakia - only for
maintenance and operation of the lines
put into operation before the TSI). There
are several differences with ENE TSI:

o Few basic parameters are not
regulated.
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o [ns paga OCHOBHbIX MapameTpos
cyuiectsyer  (4acTmyHo)  Apyron
noaxo4 Unu peryanpyroTca pasHole
XapPaKTePUCTUKHN.

o Cpeamn HOBbIX OCHOBHBbIX
napameTpos TCH, Ha3emHaA
cuctema cbopa AaHHbIX 06 aHeprnm
ewe He perynupyetca Ha
npoctpaHcrtee 1520 3a npegenamum
EC; BO BCex CTpaHax ecCTb
TpeboBaHMA nNo  3awuTe  OT
nopakeHua 31eKTPUYECKMM TOKOM.

BbilweyKkasaHHble pesynbTathl " BbIBOAbI
npeacTasneHbl B FnaBax 4 n 6 HacToALLEro aHaAun3a.
[na uenei panbHelwero passuTua / comeincrema
MHTeponepabenbHOCTM U AeKapboHM3aUUM MOXKET
6bITb N0N1IE€3HO 06PATUTL BHUMAHWE Ha BblAE/NIEHHbIE
MOMEHTbl  ANA  JajibHelWero usyvyeHua npu
nepecmoTpe COOTBETCTBYHOLLMX [AOKYMEHTOB A/
KenesHoJopoXHbIX cuctem B EC u 33 ero
npegenamun. FapmoHM3MpPoOBaHHbIE TpeboBaHMA B
CTpaHax BXoZALMX U He Bxogawmx B EC asnatotca
Hanbosiee aKTyabHbIMU UCXOAHBIMW AAaHHBIMW A8

o For arange of basic parameters

there is (partly) different
approach or different
characteristics which are
regulated.

o Among the new TSI basic
parameters, the on-ground

energy data collecting system is
not yet regulated in the 1520-
area outside EU; for protective
provisions against electric shock
there are requirements in all
countries.

Above findings and conclusions are presented in
Chapters 4 and 6 of the present analysis. It could
be beneficial for objectives of further
development / promotion of interoperability
and decarbonisation to pay attention to
highlighted points for further study when
revising relevant documents for the railway
systems in and outside EU. Harmonised
requirements in EU and non-EU countries are
the most relevant inputs for analysis in the

aHanusa B npouecce [aNbHeNLWwero
coBseplieHcTBoBaHMA TCU.

process of further fine-tuning of the ENE TSI.

(1)

TCW «3HeprocHabyKeHWe» COAEPKUT 3HAUEHUA TeX MapameTpoB, KOTOpble A0/KHbI ObiTb FAPMOHU3MPOBaHbLI Ha
yposHe EC 1 BaKHbl A1 UHTEponepabeibHOCTH KeNe3HO40POXKHOM cucTembl. TCU He sBNsSieTcA PyKOBOACTBOM MO
CO3[aHNI0 NOACUCTEMbI « DHEeprocHabxeHue». [loNKeH bbiTb BbIMOAHEH pAL, APYrUX TPEBOBaHUN.

ENE TSI contains values for those parameters which shall be harmonised at EU level and are important for the
interoperability of the railway system. TSI is not a manual how to build an energy subsystem. A number of other
requirements shall be fulfilled.

(2)

PernameHTt Kommceumm (EC) Ne 1301/2014, nocneaHuin pas nameHeHHbl McnonHaowmm PernameHtom Kommccmm
(EC) 2019/776

Commission Regulation (EU) No 1301/2014, last time amended by Commission Implementing Regulation (EU)
2019/776

(3)

B pamkax EC oueHKa COOTBETCTBMA OTHOCUTCA K MpoLeccy, onpegeneHHomy B [nase 6 un MpunoxeHun B kK TCU
«JHeprocHabeHue». ITo cnepyeT OT/IMYaTb OT «BBOAA B 3KCMAyaTauumio». Becb npouecc npoeKkTMpoBaHus,
CTPOUTENBCTBA, MPUEMKM, BBOAA B IKCMJIyaTaLMIO NPOEKTa MO SHEProCHabXeHUo B C/lyyae Apyrux CTpaH
perynnpyeTcsa B paMKax HaLMOHabHOM NpaBoBol H6asbl.

In EU framework, conformity assessment refers to the process defined in the Chapter 6 and Appendix B of the ENE
TSI. It is to be distinguished from ‘placing into service’. The whole process of a design, construction, commissioning,
putting in operation an ENE project in case of other countries is under the national legal framework.
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2. OBJIACTb NPUMEHEHMA JOKYMEHTA / SCOPE OF THE DOCUMENT

HacToawmit OOKYMEHT NoAroToB/AeH COBMECTHOM KOHTakTHOW rpynnoi akcneptos OPTAHU3ALIMU
COTPYOHUYECTBA MXENE3HbIX AOPOr (manee — OCHKA) wn MENE3HOLOPOXHOIO ATEHTCTBA
EBPOMENCKOIO COO3A (manee — EXXJA) (nanee - KOHTAKTHASA TPYTMA) B pamkax COTPyAHMYECTBA
BblLLIEHA3BAHHbIX OPraHM3aunii N0 aHanM3y B3aMMOCBA3EN MEXAY KeNe3HOAOPOXKHbIMU CUCTEMAMMU,
BXOZALLMMU U He Bxoaawmmm B EC, cornacHo nognncaHHomy umu MemopaHaymy O B3aMMOMNOHUMAHUN.

Co cTopoHbl OCH[ paHHas paboTa npoBoausacb Ha OCHOBE Nporpammbel AencTBui Ha 2019 wu
nocneayrowue roapi.

Co ctopoHbl EXXJA naHHasa paboTta npoBoaMaach B pamkax, noaydeHHbix EXXA maHaaToB EBponeickomn
Komuccum ana paspabotkun TexHndeckux Cneumdukaumin UHteponepabenbHoctn (TCU) n PekomeHaaumm
EXOA (ERA/REC/03-2008/INT o1 31/10/2008) B cBA3M C }eNe3HOA0POXKHbIMM cucTemamm 1520/1524 mm.

KoHTaKTHaA rpynna npoBena akTya/iu3aumio CPaBHUTENbHOIO aHanmsal cyulecTBYIOWMX TEXHUYECKMX
cneundunkaumnini mHTeponepabenbHoctn EC gna noacuctembl «dHeprocHabeHue» 2 (ganee — TCU
dHeprocHabkeHune) c TpeboBaHUAMMU, MPUMEHAEMbIMU B }KENe3HOO0POXHOMN cucteme Kosen 1520/1524
MM (ganee — 1520 mm) 1 1435 mm Tex cTpaH-yneHoB OCH/, KOTopble MPUHAAN yYacTUe B HACTOALLEM
aHanuse. 3agaya gaHHoM paboTbl 0bycnosieHa NOTPEOHOCTbIO 06MeHa MHbopMmaumen 06 U3MeHeHMUAX
TpeboBaHUIA K noacucteme «IHeprocHabskeHune» (MpumedyaHne: B HeEKOTOpbIX cTpaHax OCHKA
MCMOJIb3YeTCA TEPMUH  «INEKTPOoCHabKeHnMe») B XO4Ee  COBEpPLUIEHCTBOBAHUA  TEXHMYECKOTO
perynnpoBaHma B cTpaHax-yneHax OCHK/A m EC.

AKTYanu3npoBaHHbIN  aHA/IN3  OrpaHMYEeH TEXHUYECKMMM W 3KCNAYAaTaUMOHHbIMW  acrneKkTamu
YKEeNe3HoA0POKHOM CUCTEMBI, BKAHOYAA BbICOKOCKOPOCTHbIE JIMHUN U KeNe3HO4OPOXHbIA NOABUKHON
COCTaB, NpeAHasHauyeHHbIN AN 3KCNAyaTauuu Ha AaHHbIX AuHUAX. [JaHHaa paboTa Hanpas/ieHa Ha
COLENCTBME COXPAHEHMUIO M PA3BUTUIO TEXHUYECKOM W 3IKCMIYyaTaLMOHHOM COBMECTUMOCTM CUCTEM
YKele3sHO40POXKHOro TpaHcnopTta cTpaH-yneHos OCHK/, Bxoaawmx n He sxogawmx B EC.

B Mnase 3 npeacrtasaeH CNMCOK OCHOBHbIX MapamMeTpoB NOACUCTEMbI ((3HepFOCHa6)KeHMe», OXBa4Y€HHbIX
B HacToAwWweMm aHanmse. [nasa 4 coaepKUT aHaan3 rno Kaxa0omMy U3 JaHHbIX OCHOBHbIX NapameTpos; [naBa
5 - aHanM3 nonoxeHui ob OugeHKe cooTBeTcTBUA. B rnase 6 npeacraBaeHbl O6UJ,M€ BbIBOAbl: pe3y/IbTaTbl

1 AHanu3 ocHoBononaralLWMX NapameTpoB ANA NOAAEPKaHMA TEXHUYECKOMN M 3KCMIyaTaLUMOHHON COBMECTUMOCTH
cuctem Konen 1520 mm n 1435 mm Ha rpaHuue CHI-EC (Bepcus 1 ot 28 aHBapa 2010 r., noarotosneHa u
yTBepaeHa KoHTakTHoM rpynnoi OCHKAO-EXAA)

2 PernameHT Komumccum (EC) Ne 1302/2014 ot 18 Hosabps 2014 roga O TexHUYeckoi creundukaumm
MHTeponepabenbHOCTM  ANA  MOACUCTEMbI  «DHEProcHab)KeHue»  Kene3HOLOPOMKHOW  CUCTEMb
EBponelickoro coto3a (cBogHas Bepcua ¢ yyetom UcnpasnaeHusa oneyvatok (OJ L 13, 20.1.2015, cTp. 13-13)
N U3MEHEHW, BHECEHHbIX McnonHutenbHbiMm PernameHtom Komuccum (EC) Ne 2018/868 ot 13 uioHsa 2018
rofa o BHeceHUn nonpasok B PernameHT (EC) Ne 1301/2014 n PernameHT (EC) Ne 1302/2014 B oTHOLLEHUM
NONIOXKEHUI, KacaloLLMXCA CUCTEM YUETA 3/1EKTPO3HEpPrumn n cbopa aaHHbix (OJ L 149, 14.6.2018, cTp. 16), a
Take UcnonHutenbHbim PernameHtom Kommcenn (EC) Ne 2019/776 ot 16 mas 2019 roaa, M3SMeHAIOWNM
PernameHTbl Komuccum (EC) Ne 321/2013, (EC) Ne 1299/2014, (EC) Ne 1301/2014, (EC) Ne 1302/2014, (EC)
Ne 1303/2014 u (EC) N2 2016/919 n UcnonHutenbHoe PelweHne Komuccmum Ne 2011/665/EC B OTHOLLIEHUM
cornacoBaHua ¢ Aupektmsoii (EC) Ne 2016/797 Esponeiickoro napnameHTa M CoBeTa M peanusauuu
KOHKPETHbIX Lenei, U3noXKeHHbIx B [lenernposaHHom pelueHnn Komuccum (EC) Ne 2017/1474 (0OJ L 1391,
27.5.2019, p. 108-311))
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dHa/n3a U HeKOoTopble COOTBETCTBYHOLWMNE MNMPeanoXeHnAa ANnA npoaoKeHUA COTpyaHuW4ecTBa mexay
OCHKA, v EXJA.

MONOXKEeHUA, W3NOMKEHHblE B JAAHHOM [OKYMEHTe, He MOryT ObiTb WCMO/Ab30BaHbl B KayecTse
HOPMAaTMBHOM CCbINKK. 1A TOYHbIX GOPMYAMPOBOK TpeboBaHMI caeayeT No/ib30BaTbCA AOKYMEHTAMMU,
YKa3aHHbIMM B Tab/1MLLaX CCbIIOYHbIX AOKYMEHTOB MO KaXKA0MY U3 PacCMaTPUMBAEMbIX NapaMeTpos.

B cnyyae cTpaH EC, KoTopble NPUHAAKM yyacTe B L@aHHOM aHam3e:

o [1na Jlntebl, JTaTBMMN 1 ICTOHUM MHOPMALMA B FN1aBe 4 OTHOCUTCA UCKAKUNTENBHO K Konee 1520
mm. Konea 1435 mm pernameHtupoBaHa B TCU, a Takke TpeboBaHMA K CTPOUTENbCTBY HOBbIX
NIMHWUI Koneun 1520 MM, PEKOHCTPYKUUU U MOAEPHM3ALUMU IMHUIN Konen 1520 mm, BBEAEHHbIX B
akcnayaTtaumio 4o TCU. CNUCOK HauMOHaNbHbIX AOKYMEHTOB B rnase 4 OTHOCUTCA K TEXHUYECKOMY
0bcnyKMBaAHMIO M 3KCNyaTaLMM IMHUIA Konen 1520 mm, BBEAEHHbIX B 3KcnyaTauuto go TCU.

e B CnoBakun npumeHsietca TCU «IHeprocHabxeHue» Ha Konee 1435 mm, Ha Konee 1520 mm
NPOAO/IKAIOT AeCTBOBaTb HaLMOHaNbHble MpaBuaa, GakTUYeCcKM Ha AaHHbIA MOMEHT 3TU
npasuia NPUMEHSIOTCA K TEXHUYECKOMY 0OCNYKMBAHUIO M IKCMIYaTaLUM IMHUIN Konen 1520 mm,
BBEAEHHbIX B 3KcnayaTauuio ao TCU. B cnyvyae peKOHCTPYKLMWN U MOAEPHU3ALUN INHUIA KONEU
1520 mm TakMe AMHUKM NoAnaaatoT nog, chepy npumeHeHnsa TCU.

e [lonbwa npumensaeTr TCU KaK K Konee 1435, tak 1 K 1520 mm; B oTHOWeEHMM Konen 1520 mm B
OTHOLLEHMM NOACUCTEMbI «DHEPrOCHABKEHNE» HET KOHKPETHBIX HaLMOHa IbHbIX MPaBu.

B Monpgose Ha paHHOM 3Tane OTYTCTBYHOT 3J'IEKTpM¢MLI,MpOBaHHbIe Y4aCTKMN XKenesHbiXx gopor u
pernameHTupyroume JOKYMEHTbI.

MaTtepuan (TexHuyeckaa MHGOPMaLIMA) AOKYMEHTA MOMKET CTaTb OCHOBOW A/1A OTPasKeHUA KOCHOBHbIX
napameTtpoB» cuctembl 1520 mm B TCU EC, C UeNbl0 COXPaHEHWA CYLLECTBYHOLEN TEXHUYECKOMU
COBMECTMMOCTU cuctembl 1520 mm Ha rpaHmue CHI-EC. 970, B 4aCTHOCTM, OTHOCUTCA K TEM OCHOBHbIM
napameTpam, TpeboBaHMA K KOTOPbIM FapMOHM3MPOBAHbI Ha TeppuTopuM cTpaH-uneHoB OCK[,
BXOAALWMX N He BxogAawmx B EC. Kpome Toro, HacToAwwmMiM AOKYMEHT MOXKET NpeacTaBAaTb UHTepec AN
Ntoboi CTOpoHbI, aHanu3upyloLen TpeboBaHUs ANA NOACUCTEMbI «IHEpProcHabKeHne» B CTpaHax-4neHax
ocHOwm EC.

The present document was drafted by the joint Contact Group of experts (hereinafter the Contact Group)
of the EUROPEAN UNION RAILWAY AGENCY (hereinafter — ERA) and the ORGANISATION FOR CO-
OPERATION BETWEEN RAILWAYS (hereinafter — OSID) in the framework of cooperation between these
organisations on analysing the interoperability of rail systems both inside and outside of the EU, according
to the Memorandum of Understanding signed by ERA and OSID.

The OSID performed this work pursuant to its plan of action for 2019 and subsequent years.

The ERA performed this work pursuant to the European Commission’s mandates received by the ERA for
drafting Technical Specifications for Interoperability (TSI) and ERA Recommendation (ERA/REC/03-
2008/INT of 13/10/2008) on Relationship with 1520/1524 mm Railway Network.
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The Contact Group made a revision of the comparative analysis® of existing EU technical specifications for
interoperability of the railway subsystem “Energy”* (hereafter — TSI ENE) with the requirements applied
in the 1520/1524 mm (hereafter — 1520 mm) and 1435 mm networks of the member countries of OSID
which took part in this analysis. The purpose for this work is due to the need to exchange information on
changes in the requirements for the “Energy” subsystem (Note: the term « Electricity supply » is in use in
some OSJD countries) in the course of improving technical regulation in the member countries of OSJD
and EU.

The revised analysis is limited to technical and operational aspects of the railway system, including high
speed lines and railway vehicles designed to operate on these lines. This work is aimed at promoting the
preservation and development of technical and operational compatibility of the railway transport systems
of EU- and non-EU OSJD member countries.

Chapter 3 provides the list of the ENE basic parameters covered by the present analysis. Chapter 4
contains the analysis for each of these basic parameters; Chapter 5 — analysis of provisions on conformity
assessment. Chapter 6 provides overall conclusions and some relevant suggestions for the follow-up in
cooperation between ERA and OSJD.

Provisions in this document should not serve as legal references. The documents cited in tables of
references for each parameter concerned should be consulted for precise content of the requirements.

In the case of EU countries that participated in this analysis:

e For Lithuania, Latvia and Estonia the information in chapter 4 applies exclusively to the 1520 mm
track. A gauge of 1435 mm is regulated in the TSI, as well as requirements for the construction of
the new 1520 mm gauge lines, reconstruction and modernization of the 1520 mm gauge lines put
into operation before the TSI. The list of national documents in Chapter 4 relates to the
maintenance and operation of 1520 mm gauge lines put into operation before the TSI.

e Energy TSI applies in Slovakia for 1435 mm gauge. National rules contiue to apply for 1520 mm
gauge. In fact, at the moment, these rules apply to maintenance and operation of 1520 mm lines
put into operation before the TSI. In the event of reconstruction and modernization of 1520 mm
gauge lines, such lines fall within the scope of the TSI.

e Poland applies the TSI to both 1435 and 1520 mm gauges; there are no specific national rules for
the 1520 mm gauge as regards the “Energy” subsystem.

3 Analysis of determinative parameters for maintaining the technical and operational compatibility of 1520 mm and
1435 mm gauge systems at the CIS-EU border (version 1 of 28/01/2010, prepared and approved by the ERA-
0SJD Contact Group)

4 Commission Regulation (EU) No 1301/2014 of 18 November 2014 on the technical specifications for
interoperability relating to the 'energy' subsystem of the rail system in the Union (consolidated version,
taking into account the Corrigendum (OJ L 13, 20.1.2015, p. 13-13) and the changes by Commission
Implementing Regulation (EU) 2018/868 of 13 June 2018 amending Regulation (EU) No 1301/2014 and
Regulation (EU) No 1302/2014 as regards provisions on energy measuring system and data collecting
system (OJ L 149, 14.6.2018, p. 16), as well as Commission Implementing Regulation (EU) 2019/776 of 16
May 2019 amending Commission Regulations (EU) No 321/2013, (EU) No 1299/2014, (EU) No 1301/2014,
(EU) No 1302/2014, (EU) No 1303/2014 and (EU) 2016/919 and Commission Implementing Decision
2011/665/EU as regards the alignment with Directive (EU) 2016/797 of the European Parliament and of the
Council and the implementation of specific objectives set out in Commission Delegated Decision (EU)
2017/1474 (0J L 1391, 27.5.2019, p. 108-311))
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In Moldova, at this stage, there are no electrified rail sections and regulatory documents.

The content (technical information) of this document may serve as the basis for reflecting the 'basic
parameters' of the 1520 mm system in the EU TSI for preserving the existing technical compatibility of the
1520 mm system at the CIS-EU border. This, in particular, refers to those basic parameters, the
requirements for which are harmonized on the territory of of EU- and non-EU OSJD member countries.
Furthermore, this document can be of interest for any party analysing requirements for the ENE
subsystem in the member countries of EU and OSJD.
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COOTBETCTBWA / LIST OF BASIC PARAMETERS AND PROVISIONS ON

CONFORMITY ASSESSMENT
MyHKT B OcHoBHble napameTpbl / MyHKT(bl) B TCH MyHKT(bl) B TCU | MyHKT(bI) B
HacTosLem NMONOMKEHWNA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC/ | AHanuse
AHannze OCHK/[- | COOTBETCTBUA nsmeHeHuaMM / Point(s) No in OCHKAO-EXOA
EX/A 2010 / Basic parameters / Point(s) No in TSI TSI 2010/
Point No in the | provisions on conformity | (EU) 1302/2014 as | 2011/274/EU Point(s) in
present ERA- assessment amended ERA-OSID
OSJD Analysis Analysis 2010
4A AneKTpuyecKkue - - 51
6A XapPaKTepUCTUKHU 6.1
Power supply
4.2.3 HanparkeHue 1 4yactoTa 4.2.3 4.2.3 5
6.1.1 Voltage and frequency 7.2.2 7.2.2 5.1.1
7.4.2.1.1 Mpun.B/ 6.1.1
7.4.2.4.1 Appendix B Mpun. 2 n.
Mpun.B/ 2.1/ Annex
Appendix B 2p. 2.1
4.2.4 MapameTpbl 4.2.4 4.2.4 5.1.2
6.1.2 MPOV3BOAMTE/IbHOCTH Mpun.B/ Mpun.B/ 6.1.2
cucTembl Appendix B Appendix B lMpun. 2 n.
Parameters relating to 2.1/ Annex
supply system 2p. 2.1
performance
4.2.4.1. MaKcMmanbHbIN TOK 42.4.1. 42.4.1.
6.1.2 noe3a0B OT KOHTAaKTHOM Mpun.B/ Mpun.B/
MHUK Appendix B Appendix B
Maximum train current
- KoadpoumumneHT mowHoctn | - 4.2.4.2.
noesnos Mpun.B, G/
Power factor of trains Appendices B,
G
4.2.4.2. CpegHee nonesHoe 4.2.4.2.6.2.4.1. 4.2.4.3,
6.1.2 HanpaXeHue Mpun.B, C/ 6.2.4.1
Mean useful voltage Appendices B, C | lpun.B/
Appendix B
- HenpepblBHOCTb - 4.2.5 5.1.3
3NeKTpOCHabXeHunA B Mpun.B/ 6.1.3
cnyyae cb60eB B TOHHENAX Appendix B

Continuity of power
supply in case of
disturbance in tunnels
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MyHKT B OcHoBHble napameTpbl / MyHKT(bI) B TCU MyHKT(bl) B TCU | MyHKT(bI) B
HacTosLem NMONOMKEHWNA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC/ | AHanuse
AHannze OCHK/[- | COOTBETCTBUA nsmeHeHuaMM / Point(s) No in OCHKAO-EXOA
EX/A 2010 / Basic parameters / Point(s) No in TSI TSI 2010/
Point No in the | provisions on conformity | (EU) 1302/2014 as | 2011/274/EU Point(s) in
present ERA- assessment amended ERA-OSID
OSJD Analysis Analysis 2010
4.2.5 MakcnmanbHaa cuna Toka | 4.2.5 4.2.6 514
6.1.3 Ha OCTaHOBKax Ans Mpun.B/ Mpun.B/ 6.1.4
cucTem Appendix B Appendix B lpun. 2 n.
3NEeKTPOCHabXKeHuA 2.1/ Annex
NOCTOAHHOIO TOKa 2p. 2.1
Current capacity, DC
systems, trains at
standstill
4.2.6 PeKkynepaTtnsHoe 4.2.6 4.2.7 5.1.5
6.1.4 TOPMOXKEeHne 6.2.4.2. 6.2.4.2 6.1.5
Regenerative braking Mpun.B/ Mpun.B/
Appendix B Appendix B
4.2.7 MopAanok KoopanHauum 4.2.7 4.2.8 5.1.6
6.1.5 3/IEKTPUYECKON 3aLUMTbI 6.2.4.3. 6.2.4.3 6.1.6
Electrical protection 7.4.2.6.1 Mpun.B, H/ Mpun. 2 n.
coordination Mpun.B/ Appendices B, | 2.1 /Annex
arrangements Appendix B H 2p. 2.1
4.2.8 FapMOHUKKN 1 4.2.8 4.2.9 5.1.7
6.1.6 AWHamunyeckme addekTbl | 6.2.4.4. 6.2.4.4 6.1.7
B cMCTemax nepemeHHoro | [lpun.B / Mpun.B/ lpun. 2 n.
TOKa Appendix B Appendix B 2.1/ Annex
Harmonics and dynamic 2p. 2.1
effects for AC traction
power supply systems
- lFapmoHMyeckune BbIbpoOCh! | - 4.2.10 -
B CTOPOHY
3HepreTUYecKom cucTembl
Harmonic emissions
towards the power utility
- BHewwHAA - 4211 -
3NEKTPOMArHUTHan
COBMECTUMOCTb
External electromagnetic
compatibility
- OxpaHa oKpyrKatoLen - 4.2.12 -
cpeasl

Protection of the
environment
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KoHTakTHaa rpynna OCHKA-EXOA

ERA-OSJD Contact Group
FINAL (22/03/2021)

MyHKT B OcHoBHble napameTpbl / MyHKT(bI) B TCU MyHKT(bl) B TCU | MyHKT(bI) B
HacTosLem NMONOMKEHWNA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC/ | AHanuse
AHannze OCHK/[- | COOTBETCTBUA nsmeHeHuaMM / Point(s) No in OCHKAO-EXOA
EX/A 2010 / Basic parameters / Point(s) No in TSI TSI 2010/
Point No in the | provisions on conformity | (EU) 1302/2014 as | 2011/274/EU Point(s) in
present ERA- assessment amended ERA-OSID
OSJD Analysis Analysis 2010
- ObopyaoBaHua ans - 4.2.21 5.1.8
n3mepeHuma 6.1.8
aHepronoTpebieHun lpun. 2 n.
Electric energy 2.1 /Annex
consumption equipment 2p. 2.1
4B FeomeTpusa KOHTaKTHOWM - - 5.2
6B noABEeCKU U KayecTBo 6.2
TOKOCbema
Geometry of the OCL and
quality of current
collection
4.2.9 FeomeTpuueckue 4.2.9 4.2.13 521
6.2.1 napameTpbl KOHTAKTHOM 7.2.3 7.2.3 6.2.1
noABecKM Mpun.B/ Mpun.B/
Geometry of the Appendix B Appendix B
overhead contact line
4.2.9.1. BbiCOTa KOHTAKTHOrO 4.2.9.1. 4.2.13.1
6.2.1 nposoja Mpun.B/ Mpun.B/
Contact wire height Appendix B Appendix B
- M3meHeHue BbICOTbI - 4.2.13.2
KOHTaKTHOro NpoBoja Mpun.B/
- Variation in contact wire - Appendix B
height
4.2.9.2. MakcnmansHoe 4.2.9.2. 4.2.133
6.2.1 ropu3soHTaNbHoE Mpun.B/ (lateral
OTK/IOHEHUe Appendix B deviation)
Maximum lateral Mpun.B/
deviation Appendix B
4.2.10 labapuT ToKONpUemMHuka | 4.2.10 4.2.14 5.2.2
6.2.2 Pantograph gauge Mpun.B, D/ Mpun.B, E/ 6.2.2
Appendices B, D | Appendices B,
E
4.2.11 CpeaHee HaxkaTune 4211 4.2.15 5.23
6.2.3 TOKOMPUEMHMKa Mpun.B/ Mpun.B/ 6.2.3
Appendix B Appendix B lMpun. 2 n.
Mean contact force 2.2/ Annex
2p. 2.2
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KoHTakTHaa rpynna OCHKA-EXOA

ERA-OSJD Contact Group
FINAL (22/03/2021)

MyHKT B OcHoBHble napameTpbl / MyHKT(bI) B TCU MyHKT(bl) B TCU | MyHKT(bI) B
HacTosLem NMONOMKEHWNA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC/ | AHanuse
AHannze OCHK/[- | COOTBETCTBUA nsmeHeHuaMM / Point(s) No in OCHKAO-EXOA
EX/A 2010 / Basic parameters / Point(s) No in TSI TSI 2010/
Point No in the | provisions on conformity | (EU) 1302/2014 as | 2011/274/EU Point(s) in
present ERA- assessment amended ERA-OSID
OSJD Analysis Analysis 2010
4.2.12 OnHamunueckune 4.2.12 4.2.16 524
6.2.4 XapaKTePUCTUKN U 6.2.4.5. 6.2.4.5 6.2.4
KayecTBO TOKOCbEMA 7.425.1 Mpun.B/ Mpun. 2 n.
Dynamic behaviour and Mpun.B/ Appendix B 2.2 / Annex
quality of current Appendix B 2p.2.2
collection
4.2.13 PaccroaHue mexay 4.2.13 4.2.17 5.2.5
6.2.5 TOKOMPUEMHMKaMM ANA Mpun.B/ Mpun.B/ 6.2.5
NPOeKTUPOBaHMA Appendix B Appendix B lpun. 2 n.
KOHTaKTHOM NoABECKH 2.2 / Annex
Pantograph spacing for 2p. 2.2
overhead contact line
design
4.2.14 MaTtepunan KOHTaKTHOro 4.2.14 4.2.18 5.2.6
6.2.6 nposoza Mpun.B / Mpun.B/ 6.2.6
Contact wire material Appendix B Appendix B lpun. 2 n.
2.2 / Annex
2p. 2.2
4.2.15 HelTpanbHble BCTaBKU 4.2.15 4.2.19 5.2.7
6.2.7 ana pasgenenua ¢as Mpun.B/ Mpun.B, F/ 6.2.7
Phase separation sections Appendix B Appendices B, lpun. 2 n.
F 2.2 / Annex
4.2.15.1. O6wme ceefeHUA 4.2.15.1. - 2p.2.2
6.2.7 General Mpun.B/
Appendix B
4.2.15.2. JInHum co ckopoctblo v = | 4.2.15.2. -
6.2.7 250 kK M/ u Mpun.B/
Lines with speed v = 250 | Appendix B
km/h
4.2.15.3. JIvHumM co ckopocTblo v< | 4.2.15.3. -
6.2.7 250 Km/u Mpun.B/
Lines with speed v < 250 Appendix B
km/h
4.2.16 HeiTpanbHble BCTaBKM 4.2.16 4.2.20 5.29
6.2.8 MeX Ay PasHbIMM Mpun.B/ Mpun.B, F/ 6.2.9
cuctemamu Appendix B Appendices B, | [pun. 2 n.
aneKkTpubrKaumm E 2.2 / Annex
System separation 2p. 2.2
sections
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KoHTakTHaa rpynna OCHKA-EXOA

ERA-OSJD Contact Group
FINAL (22/03/2021)

MyHKT B OcHoBHble napameTpbl / MyHKT(bI) B TCU MyHKT(bl) B TCU | MyHKT(bI) B
HacTosLem NMONOMKEHWNA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC/ | AHanuse
AHannze OCHK/[- | COOTBETCTBUA nsmeHeHuaMM / Point(s) No in OCHKAO-EXOA
EX/A 2010 / Basic parameters / Point(s) No in TSI TSI 2010/
Point No in the | provisions on conformity | (EU) 1302/2014 as | 2011/274/EU Point(s) in
present ERA- assessment amended ERA-OSID
OSJD Analysis Analysis 2010
4.2.16.1. Obuwue ceegeHus 4.2.16.1. 4.2.20.1
6.2.8 General Mpun.B/ Mpun.B/
Appendix B Appendix B
4.2.16.2. TokonpueMHUKU 4.2.16.2. 4.2.20.2
6.2.8 NoAHATbI Mpun.B/ Mpun.B/
Pantographs raised Appendix B Appendix B
4.2.16.3. TokonpueMHUKMU 4.2.16.3. 4.2.20.3
6.2.8 onyLeHbl Mpun.B/ Mpun.B/
Pantographs lowered Appendix B Appendix B
4C Apyrvue xapakTtepuctukm | - - -
6C Other characteristcs
4.2.17 HazemHana cuctema cbopa | 4.2.17 - -
6.3.1 SHepreTUYeCKNX AaHHbIX 7.24
On-ground energy data Mpun.B/
collecting system Appendix B
4.2.18 Mepobl 4.2.18 - -
6.3.2 NpeaoCTOPOXKHOCTU OT 6.2.4.6.
nopaxeHus Mpun.B/
3N1EKTPUYECKNM TOKOM Appendix B
Protective provisions
against electric shock
5 MonokeHns 06 oLeHKe 6,6.2,6.3 6,6.2,6.3 5.1.1,5.1.2,
6D cootsetcTBuA / Provisions | flpun.B / Mpun.B/ 5.1.4,5.1.5,
on conformity Appendix B Appendix B 5.1.6,5.1.7,
assessment 5.2.1,5.2.2,
5.2.3,5.2.4,
5.2.5,5.2.6,
5.2.7,5.2.9

Page 18 / 187



KoHTakTHaa rpynna OCHKA-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

4. AHAIN3 OCHOBHbIX MAPAMETPOB / ANALYSIS OF BASIC PARAMETERS

4A INEeKTPUYECKUE XapaKTepucTukm / Power supply

4.2.3. HanpsaxeHue u yacmoma / Voltage and frequency

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUYECKUE XapPaKTEPUCTUKM 3TOr0 OCHOBHOro napamertpa (4.2.3):

(1) HanpsaxeHne 1 YacToTa NoacUCTEMbI SHEProcHAbKeHMA AOMKHbI ObITb O4HON U3 YeTbipex
cucTem, onpeaesieHHbIX B COOTBETCTBUM C Pa3aeiom 7:

(a) MepemeHHbINn ToK 25 KB, 50 lu;

(b) MepemeHHbINn TOK 15 KB, 16,7 lu;

(c) MOCTOAHHbIN TOK 3 KB;
(d) MocToAHHbIN TOK 1,5 KB.
(2) 3HauyeHUA 1 Npeaenbl HaNPAXKEHMA W YaCcTOTbl A0MKHbI COOTBETCTBOBATb NYHKTY 4 cCTaHAapTa

EN 50163:2004 ana BbIbpaHHOM cUCTEMBI.

Functional and technical specifications regarding this basic parameter (4.2.3):

(1) The voltage and frequency of the energy subsystem shall be one of the four systems,
specified in accordance with section 7:

(a) AC 25 kV, 50 Hz;

(b) AC 15 kV, 16,7 Hz;

(c) DC 3 kV;

(d) DC 1,5 kV.

(2) The values and limits of the voltage and frequency shall comply with EN 50163:2004, clause 4
for the selected system.

Peanusauuma:
Fnasa 7 TCU
Huke nepeuncneHbl KOHKPETHbIE NOJIOXEHUA, KacaloLMecs 3TOro OCHOBHOroO nNapameTpa:

MpumeHeHne TCU K HOBbIM, PEKOHCTPYMPYEMbIM UAN MOAEPHUIUPYEMbIM KENE3HOLOPOMHKHbIM
NnHUam (7.2.2):

(1) Bbl6Op cMCTEMbI SN1EKTPOCHABKEHNA BXOAMT B KOMMETEHLMIO roCcyAapcTBa-yieHa. PeleHne
[ONIXHO BbITb NPUHATO MO SKOHOMMUYECKMM M TEXHUYECKUM NPUYMHAM C YYETOM, KaK MUHUMYM,
cneaytoLmX 3N1eMEHTOB:

(a) CYLLECTBYIOLLEN CUCTEMbI 3/1EKTPOCHABXKEHMA B rOCyAapcTBe-YeHe;

(b) Nto60ro coegnHEHMA C Kene3HOA0POKHOM MHUEN B COCEAHMX CTPAHAX C CYLLECTBYIOLLMMM
3NEKTPUYECKMMM XapaKTEPUCTUKaMU;

(c) notpebasemoit MOLLHOCTH.
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FINAL (22/03/2021)

(T.. nOCTOAHHDIN)):

(2) HoBble IMHUKN CO CKOPOCTbIO Bbllle 250 KM/4Y AOMKHbI NUTaTbCA OT OAHOMN U3 CUCTEM
nepemeHHOro TOKa, KaK 3To onpegeneHo B NnyHKTe 4.2.3.

Ocobble cnyyam (7.4.2.1.1 n 7.4.2.4.1) ana »xenesHoA0POXKHOW ceTu IcToHmn 1 Mlatemu (Caydan «M»

MaKcMManbHO A0NYCTUMOE HanpsKeHUe KOHTaKTHOM NoaBecku coctasaseT 4 KB (cetn 3 kB=).

Implementation :
Chapter 7 of the TSI

permanent):

Below are listed particular provisions regarding this basic parameter :

Application of the TSI to new, renewed or upgraded railway lines (7.2.2):

(1) The choice of power supply system is a Member State’s competence. The decision should be
taken on economic and technical grounds, taking into account at least the following elements:

(a) the existing power supply system in the Member State;

(b) any connection to railway line in neighbouring countries with an existing electrical power
supply;

(c) power demand.

(2) New lines with speed greater than 250 km/h shall be supplied with one of the AC systems as
defined in point 4.2.3.

Specific cases (7.4.2.1.1 and 7.4.2.4.1) for the Estonian and Latvian Networks (P case, i.e.

Maximum allowed voltage of overhead contact line is 4 kV (3 kV DC networks).

b) AHanus (3Bontounn) TpeboBaHWI N AOKYMEHTOB B cTpaHax-dneHax OCH/, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

O6wasn uupopmauma / General Information:

Benapyces (undopmanus u3 ananusa 2010 r.), Jlursa, Poccusi, Ykpanna, Icronus:

VYpoBenb HanpsbkeHuss Ha osnektpornpuémHuke OIIC nomkeH ObITh (pacdyeTHbIE

3HAUYCHMUS):
Cucrema MuHEMaIBHOE T0ITyCTUMOE 3HaYCHUE MakcumanbHoe
OITyCTUMOE
Ha ygactkax obpamenust | Ha yuactkax obparenwst oy
M0E3/I0B CO CKOPOCTBHIO TI0€3I0B CO CKOpOCThlo | SHAUCHHC
110 160 xkm/yac oosee 160 km/gac**
BKITFOUHUTEIIEHO
3,0 kB mocrostuHOrO | 2,7 KB 2,9 kB 4 xB
TOKa Ha otnenpHbiX yuactkax | (s Poccuu cm.mepBbiit
no 2,4 xB* CTOJIOUK***)
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25 kB 50 I'n 21 kB 24 kB 29 kB
OZHO(}A3HOTO Ha oTmenbHBIX yaacTkax | (mas Poccwm cM.ImepBhIit
NIEPEMEHHOI'0 TOKa no 19 kB* CTOJ‘IGI/IK***)

* B Poccun: cornmacHo aevictByromiei pegaxkuuu [1T3 x/x Poccun: « B uckatouumenvruix
CYuasAx, HA OMOENbHbIX YUACMKAX JHCENe3HO0OPOICHBIX Nymel o00we2o Noab3068aHus No
paspeuieHuro 61a0envya UHGPacmpykmypvl 00NyCKaemcs ypogeHb HanpsaxceHus ne menee 19
KB npu nepemennom moke u 2,4 kB npu nocmosunom mokey. B YKpauHe: Ha OTIEJIbHBIX
Y4acTKax, C pa3pelieHus: Y Kp3aJIU3HbILY.

** B JlatBuu, JIuTBE 1 ICTOHUHU y4aCTKOB CO CKOPOCThIO Oosee 160 km/4 HET.

**% B Poccum: B peiictByromux I[ITD 3aBUCMMOCTP MHUHUMAIBHO JOMYCTUMOTO
HaNpsDKEHUs1 OT CKOPOCTH HE YCTaHOBJIeHA. B cuctemax ogHO(]a3HOTO MEpEeMEHHOro TOKa
yacToTa JokHa ObITh: 50 + 0,4 I,

Estonia:

Belarus (information from the analysis of 2010), Lithuania, Russia, Ukraine,

Required voltage at the ERS pantograph (rated value):

System

Minimum permitted value

Maximum

Sections with train speeds
to 160 km/h inclusive

Sections with train
speeds of over 160

permitted value

km/h**
3.0 kV direct current | 2.7 kV 2.9 kv 4 kV
Some sections up to 2.4 (For Russia see the first
kv* column***)
25 kV 50 Hz single- 21 kV 24 kV 29 kV
phase alternating Some sections up to 19 (For Russia see the first
current K\/* column***)

* Russia: according to the version in force of the Rules for Technical Use of the Russian
Railways: «In exceptional cases, on individual sections of railway tracks of the public use, when
allowed by the owner of infrastructure, is allowed voltage level of at least 19 kV at AC and 2.4
kV at DC ». Ukraine: certain sections, with Ukrzaliznytsa permission.

** |atvia, Lithuania and Estonia: no sections with speeds over 160 km/h.

*** Russia: the version in force of the Rules for Technical Use of the Russian Railways
does not define the dependence of the minimal allowed voltage from the speed.

In single-phase alternating current systems the frequency must be: 50 + 0.4 Hz.
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Fpysua / Georgia:

YpoBeHs HanpspkeHust Ha aekTponpuéMunke SI1C nomken ObITh (pacyeTHbIC 3HAYCHNUS):

Cucrema MuHNMansHOE JOITyCTUMOE 3HaueHne | MaKkcHMalabHOE TOMYCTHMOE
3HaYEHUE

Ha yuactkax oOpamieHust moe3zoB co CKOpocThio 10 120 xMm/gac
BKJIFOUUTEIILHO

3,0 kB nmocTossHHOTO 2,7 kB 4 kB

TOKa Ha otnmenbHbIX yuacTkax mo 2,4 kB

MpumeHaoTCA cheaytowme cucTembl:

Ha nnHmnax 1520 mm: 3,0 KB NOCTOAHHOIO TOKa U

MuHumanbHoe gonyctumoe 3HadyeHue 2,7 KB. Ha oTaenbHbIX yyacTKax 4o 2,4 KB.
MaKcumanbHO AONYCTUMOE HanPsXKEHNE KOHTAaKTHOW NoABecKu cocTaBnseT 4 KB

3TN TpeboBaHNA YTBEPKAEHDI CAEAYIOLWMMM AOKYMEHTAMU:
MNT2 x.4. M'py3sun, n.7.2

Required voltage at the ERS pantograph (rated value):

System Maximum permitted value Maximum permitted value

Sections with train speeds to 120 km/h inclusive

3.0 kV direct current | 2.7 kV 4 kV
Some sections up to 2.4 kV

The following systems are used:

On the lines with 1520 mm gauge : 3.0 kV direct current and

The minimum allowed value is 2.7 kV. In some areas up to 2.4 kV.
The maximum allowed voltage of the OCL is 4 kV.

These requirements are approved by the following documents:
Rules for the Technical Use of the Georgian Railway, p.7.2

KasaxcraH / Kazakhstan:

Nateua / Latvia:

MpumeHAOTCA Cneayrowme CUCTEMbI:

3,0 KB nocTtoAHHOro ToKa

YpoBeHb HanpaxeHnsa Ha TokonpuémHuke IMNC gonKeH bbiTb (pacyeTHble 3HaUYEHUA):
MuWHMManbHOE A0NYCTUMOE 3HAYeHMNE Ha OTAE/IbHbIX yYacTKax 4o 2,4 KB.

MaKcMmanbHO A0NYCTUMOE HanpAXKeHne KOHTAKTHOM noaBecku coctasnseT 4 KB (cetu 3 KB=) (B
ctaHgapte EN 50163 U munH.=2000 B; U makc.=3900 B).
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[3.1.] «NT3 »x.a. JTatBUKM», N.291

The following systems are used:
3.0 kV direct current

The voltage level at the current collector of electric vehicles should be (calculated values):

The minimum allowable value in some sections up to 2.4 kV.

The maximum allowable voltage of the OCL is 4 kV (network 3 kV =) (in the standard EN 50163 U min.
= 2000 V; U max. = 3900 V).

[3.1.] Latvian railway TOR, s. 291

Nurea / Lithuania:
MpumeHAOTCA Cneayrowme CUCTEMbI:
25 kB 50 'y, ogHOpa3HOro nepeMeHHOro ToKa.

MpaBuna ycTpoimicTBa U TEXHUYECKOM IKCMNYaTaLLMM KOHTAKTHOM CETU 3N1EKTPUPULNPOBAHHbIX
»enesHblx gopor AE/41 (MHpopmauma ns aHanmsa 2010 r.) u NTI

The following systems are used:
25 kV 50 Hz single-phase alternating current.

Rules on construction and technical operation of overhead contact lines of electrified railways AE/41
(information from the analysis of 2010) and TOR

Monpgosa / Moldova:

Monbuwa / Poland:
MpuMmeHAaeTca cneaytoLLas cucTema:
3 KB NOCTOAHHOrO TOKa (BK/KOYaA NOrpaHUUYHbIE YYACTKM C LUIMPUHOMN Konen 1520 mm).

TCWU «3HeprocHabkeHune»

Please confirm or update the text from the ERA-OSJD analysis 2010 on applicable requirements and
documents:

The following system is used:
3 kV direct current (including 1520 mm gauge border sections).

Energy TSI

Poccusa / Russia:

MpumeHaloTCA ceyolme CUCTEMBI:
3,0 KB nocTtoAHHOTO TOKa 1
25 KB 50 'y, ogHOoda3HOro nepemeHHOro ToKa
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Ha yyacTke, npuneratowiem K rpaHuue CHI-EC (PuHnaHansa), npumeHsieTca anektpudomkauma 3,0 KB (c
HeWTPanbHOM BCTABKOM Ha rpaHuLe)
Mpn HOBOWM 3neKTpPUPUKaLMK, NPEUMYLLLECTBO OTAAETCA NEPEMEHHOMY TOKY.

[6.1.] MpaBuKna TEXHMYECKOM IKCNyaTaLMK Kene3Hbix gopor Poccuiickoin Peagepaumnn,
YTBEPKAEHHbIE NPUKA3oM MUHUCTEPCTBA TpaHcnopTa Poccuiickon Peaepauunm ot 21 aekabpa 2010 .
Ne 286 (npunoxkeHune Ne 4, nyHKT 2)

The following systems are used:

3.0 kV direct current and

25 kV 50 Hz single-phase alternating current

3.0 kV electrification is used on the section adjoining the CIS-EU border (Finland) (with a neutral
spacer at the border)

Alternating current is preferred for new electrification.

[6.1.] Rules for Technical Use of the railways of the Russian Federation, adopted by the Order of the
Transport Ministry of the Russian Federation of 21 December 2010 No 286 (Annex 4, point 2)

Cnosakus / Slovakia:

MpuMmeHatoTCA ceayoLme CUCTEMBI:

Ha amHmax 1520 mm: 3,0 KB NOCTOAHHOIO TOKa U

Ha nnnHuax 1435 mm: 25 kB 50 'y, ogHoda3Horo nepemeHHoro Toka u 3,0 KB noctoaHHOro ToKa

311 TpeboBaHMA YTBEPKAEHDI CheayOWMMU OKYMEHTAMMU:
TCU «3HeprocHabkeHme».

The following systems are used:
1520 mm lines: 3.0 kV direct current and
1435 mm lines: 25 kV 50 Hz single-phase alternating current and 3.0 kV direct current.

These requirements are established by the following documents:
ENE TSI.

YkpauHa / Ukraine:

MpumeHaloTCA cheaytouwme cucTembl:

3,0 KB nocToAHHOrO ToKa (43% anekTpudukaumm) n

25 kB 50 'y, ogHodasHOro nepemeHHoro ToKka (57 % anektpudumkaumm)

Mpn HOBOW 3NeKTPUPMKALMK, NPEUMYLLLECTBO OTAIETCA NEPEMEHHOMY TOKY.

Ha YkpaunHe byaeT coxpaHeHa AeMACTBYIOLLAN CUCTEMA 31eKTPUOUKALMM C Ja/IbHENLNM pPa3BUTUEM
nonuroHa 25 kB 50 ',

Ha yuacTtkax, npuaeratowmx K rpaHmue CHI-EC, npumeHseTca anekTpudmkauyma 3,0 KB noctoaHHoro
TOKa.

[8.2.] Coopy:keHus TpaHcnopTa. *enesHblie goporu Konen 1520 mm. Hopmbl npoektupoBaHma. [EH
B.2.3-19:2018 (n.22.1, 22.10)

[8.1.] NT2 x.4. YKpauHbl (pasgen 7, n.7.2)
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The following systems are used:

3.0 kV direct current (43% electrification) and

25 kV 50 Hz single-phase alternating current (57% electrification)

Alternating current is preferred for new electrification.

Ukraine will retain the current system of electrification with further development of the 25 kV 50 Hz
base.

Sections at the CIS-EU border use 3.0 kV direct current electrification

[8.2.] Transportation structures. 1520 mm gauge railways. Design standards. DBN B.2.3-19:2018 (s.
22.1,22.10)
[8.1.] Ukrainian railways TOR(part 7, s. 7.2)

ctonua / Estonia:
TpeboBaHMA: CM. BblLLE.

3TN TpeboBaHNA YTBEPKAEHbI CAEAYIOWMMU AOKYMEHTaAMU:
[9.1.] T3 ».A. 9cToHUM, N.111

Reguirements: see above.

These requirements are established by the following documents:
[9.1.] Estonian Railways TOR, s. 111

c) MNepecMmoTpeHHble BbIBOAbI MO CpaBHEHMIO TpeboBaHMit B cTpaHax-YneHax OCHKA n TCU EC/
Revisedconclusions on comparison of requirements in OSJD member-countries and EU TSI:

Ha enesHbix goporax npocTpaHcTea 1520 NnpMmMeHATCA CUCTEMbI SNEKTPUPUKALUK:
. 3,0 KB nocTtoAHHOTO TOKa 1
. 25 kB 50 'y, ogHOpa3HOro NnepeMeHHOro Toka

MoMMUMO HanuMums ABYX cucTem 3neKkTpuduKkaumm, TpeboBaHMA K ITOMY NapameTpy BO BCex
rocygapcresaxofnHaKkosbl (Cm. Pasaen 2). Mpwu pa3paboTke eamHom cneumnduKaLmm ana CUCTEMbI KONeU
1520 mm BbilleyKa3aHHble TpeboBaHMsA (c y4éTom cylecTBytowero B Monbwe u CNoBakUM pasimumsa -
npumeHeHna TCU «dHeprocHabKeHMe») U LOKYMEHTbl MOTyT BbITb B3ATbl 338 OCHOBY.

The railways of the 1520 mm space use the following power supply systems:
J 3.0 kv DC
o 25 kV 50 Hz single-phase AC

Besides the existence of two power supply systems, the requirements for this parameter are identical
in all states (see Chapter 2). These requirements and documents may be used as the basis for drafting
uniform specifications for 1520 mm gauge systems (subject to the differences in Poland and Slovakia —
application of Energy TSI).
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4.2.4. MMapamempsl npouzsooumensHocmu cucmems! / Parameters relating to supply system
performance

a) TpebosaHua TCU / TSI requirements :

®YHKLUUNOHA/NbHbIE U TEXHUUYECKUE XapaKTePUCTUKU 3TOro OCHOBHOTO napamertpa (4.2.4):

YuunTbIBalOTCA CeAyiollMe NapameTpbl:
(a) MaKCMMa/lbHbl TOK N0e340B OT KOHTAKTHOW nnHun (4.2.4.1);
(b) K03 PULMEHT MOLLLHOCTU NOE310B U cpefiHee nosie3Hoe HanpsixkeHue (4.2.4.2).

4.2.4.1. MaKcMManbHbIN TOK NOE3408B OT KOHTAKTHOM NMHUN

KoHourypauma noacuctembl 3HEProcHabKeHMA [0/MKHaA obecneunBatb, 4YTOObI 3/EeKTpUYecKue
XapPaKTEPUCTUKN MOTFAN AOCTUraTb 3aAaHHbIX XapPaKTEPUCTMK U MO3BONAAM paboTaTb NOABMMKHOMY
COCTaBY C MOLLHOCTbIO MeHee 2 MBT 6e3 Kakux-1mbo orpaHMYEHNN MO MOLLLHOCTU U/IN TOKY.

4.2.4.2. CpegHee nofe3Hoe HanpaxeHue

PacueTHoe cpeagHee nonesHoe HanpaXeHue anA TOKONpUeMHUKa AOXKHO COOTBETCTBOBATbL NYHKTY 8
ctaHgapTta EN 50388:2012 (3a ckntoueHMem nyHKTa 8.3, KOoTopblii 3ameHeH nyHKTom C.1 MpunoxkeHusn
C). MogenvpoBaHue JOMKHO YUUTbIBATb 3HaUYEHUSA GaKTUUYECKOro KO3hOULMEHTA MOLLHOCTM Noe3aa.
MyHKT C.2 MpunoxeHuna C pgaeT AONONHUTENbHYO WMHPOpMauuio anAa nyHkTa 8.2 ctaHgapta EN
50388:2012.

MpunoeHne C— CpegHee Nose3HoOe HaNpAXKeHue
C.1 3HaueHUA cpegHEro Noae3HOro HanpAXXeHusa TOKoNpPUeMHUKa
MMWHUMaNbHbIE 3HAYEHUA CPEAHEro NOe3HOro HaNPAXKEeHUA TOKONPUEMHMKA NMPU HOPMAJbHbIX

YCNOBMAX 3KCNNyaTaunn OONXKHbI 6bITb TAKMMU e, Kak npueeaeHHble B Ta6nmu,e C.1.

Ta6nv|u,a C.1 — MrUHUManbHble 3HAYEHUA cpeaHero nose3Horo HanpAaxXeHnAa TOKonpnemHuKa

\
Cucrema anekTpocHabxkeHua | CKOpOCTb INMHUN V > 200 [Km/u] CKopocTb AMHUK vV <X 200 [Km/u]
30Ha ¥ NOABUXKHOW COCTaB 30Ha ¥ NOABUXKHOM COCTaB
25 kB~, 50 'y, 22500 22000
15kB~, 16,7 I'y, 14200 13500
3 kB= 2800 2700
1,5 kB= 1300 1300
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C.2 NpaBuna moaennpoBaHua
30Ha, ncnonb3yemasn ana moaennposaHuna ana pacyeta U e nonesw.

o Jiss  TpOGKTHPYEeMOTO ¥ OLIEHUBAEMOro OOBEKTa MOJACITUPOBAHUE JOJKHO
MMPOBOAUTHCA B 30HC, KOTOpad MPCACTABIIACT 3HAUYUTCIIbHYIO YaCTh JIMHUW WA YaCTb
JKEJIE3HOJJOPO’KHOM CeTH, Takoil Kak COOTBETCTBYyIoIIas (uaepHas cexuusi(u)
JKEJIE3HOAOPOKHOM CETH.

BpeMeHHoW MHTepBa, NCMOIb30BaHHbIN AN MOLENNPOBaHUA A pacyeTa U cp. nonesn.

Mpn moaennpoBaHUU Ucp. nonesn. (MOABUMMKHOIO cocTtaBa) M Ucp. nonesn. (30HBI) YUMTBLIBAIOTCA TOJ/IbKO
NOABWMKHbIE COCTaBbl, KOTOPblE MOAEMPYIOTCA B TEYEHWE COOTBETCTBYIOWEro MHTEPBANA BPEMEHH,
Hanpumep, MPOMEKYTKa BpeMeHN, HE0BXOAMMOTO 419 NPOXOXKAEHMA BCel pUAEPHON CEKL MU,

Functional and technical specifications regarding this basic parameter (4.2.4):

The following parameters shall be taken in consideration:
(a) maximum train current (4.2.4.1);
(b) power factor of trains and the mean useful voltage (4.2.4.2).

4.2.4.1. Maximum train current

The energy subsystem design shall ensure the ability of the power supply to achieve the specified
performance and allow the operation of trains with a power less than 2 MW without power or current
limitation.

4.2.4.2. Mean useful voltage

The calculated mean useful voltage “at the pantograph” shall comply with EN 50388:2012, clause 8
(except clause 8.3 that is replaced by point C.1 of Appendix C). Simulation shall take into account values
of the real power factor of trains. Point C.2 of Appendix C provides additional information to clause 8.2
of the EN 50388:2012.

Appendix C — Mean useful voltage
C.1 Values for U mean useful at the pantograph
The minimum values for mean useful voltage at the pantograph under normal operating conditions

shall be as given in Table C.1.

Table C.1 - Minimum U mean useful at pantograph

Vv
Power supply system Line speed v > 200[km/h] Line speed v < 200 [km/h]
Zone and train Zone and train
AC 25 kV50 Hz 22 500 22 000
AC 15 kV16,7 Hz 14 200 13 500
DC 3 kV 2 800 2700
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DC1,5kV

1300

1300

C.2 Simulation rules
Zone used for simulation to calculate U mean useful

assessed.

considered.

Simulations shall be carried out on a zone which represents a significant part of a line or a part of the
network, such as the relevant feeding section(s) in the network for the object to be designed and

Time period used for simulation to calculate U mean useful
For simulation of U mean useful (train) and U mean useful (ZONe) only trains that are part of the simulation during
a relevant time, such as the time needed to go through a complete feeding section, have to be

b) AHanuns (asontoumn) TpeboBaHNU U AOKYMEHTOB B CTpaHax-dneHax OCH M / Analysis of the (evolution)

of requirements and documents in OSJD member countries:

‘ 0O6uwasn nidopmauma / General information:

Page 28 / 187



KoHTakTHaa rpynna OCHKA-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

JlurBa (mndopmanus u3 anaansa 2010 r.), Poccusi, Ykpauna, Icronust

Omnpenensercs B MHIMBULYaIbHOM IOPAIKE Ul KaKIOTO y4acTKa, B 3aBUCUMOCTH OT
pacCTOSHUSL MEXIY CMEXKHBIMH TATOBBIMH TOJACTAaHIMAMHU, NPOQUIS MyTH, pa3MepoB
JBHKEHHUSI, MACChI T10€31a U CKOPOCTH ABHYKEHUS IPHU YCIOBUU HENPEBBINICHUSA MAKCUMAIIBLHO

JOITyCTUMOTO TOKAa KOHTAaKTHOW TOIBECKH M COOJIOACHUS 3HAUCHH, YKAa3aHHBIX B pa3Jiene
4.2.3.

Ha nocTostHHOM TOKEe MaKCUMaJbHO JONYCTUMBINA TOK KOHTAKTHOM MOJABECKH, IIPU
COOTBETCTBYIOIIEM THIIE M CEUCHUH NMPOBOJIHUKOB, 3460 A, Ha mepemeHHOM 1450 A (TOJIBKO
st Poccun 1 YkpauHsl).

JdononHutenoHo pana Poccum: noOpsAoK Bblbopa OCHOBHbLIX MApPaMeTPOB CUCTEMbI  TAFOBOrO
aNeKTpocHabxkeHna B Poccum pernamentupoBaH T[OCT P 57670—2017 «Cucrtembl TAroBoro
3NEKTPOCHabXKeHUA XenesHoW goporn. Metoamka BblGOpPa OCHOBHbLIX NApamMeTpoB» (AencTsyeT ¢
01.05.2018).

Lithuania (information from the analysis of 2010), Russia, Ukraine, Estonia

Determined individually for each section, depending on distance between neighbouring
traction substations, track profile, traffic levels, train mass and speed, subject to the maximum
permitted overhead contact line voltage and compliance with the values indicated in Section
4.2.3.

For direct current, the maximum permitted overhead contact line current, depending on line type
and cross-section is 3460 A, for alternating current it is 1450 A (Russia and Ukraine only).

In addition for Russia: the order of choosing the main parameters of the traction electricity
supplysystem in Russia is regulated by GOST R 57670-2017 "Railroad Traction Power Systems. The
method of selecting the main parameters" (applicable from 1 May 2018).

Fpysua / Georgia:

4.2.1.1. - MakcumanbHbii TOK noe3ga: Onpegensaerca B MHAUMBMAYANbHOM MNOPAAKE ANA KarKOoro
Yy4acTKa, B 3aBUCMMOCTM OT PacCTOAHUA MeXAY TATOBbIMM NOACTaHUMAMM, Npoduna nyTm, paamepos
OBVXKEHMA, MacCbl noesfa M CKOPOCTU ABUMKEHUA MPU YCNOBUM HENPEBbLIWEHUA MaKCMMabHO
JONYCTMMOrO TOKA KOHTAKTHOM MOABECKM. Ha NOCTOAHHOM TOKE MaKCMMaAbHO AOMYyCTUMBbIA TOK
KOHTAKTHOM NOABECKK, MPU COOTBETCTBYIOLLEM TUME U CEYEHUN NPOBOAHMKOB, 3620 A. (220 MUHYT).

4.2.1.2. - CpegHee gonyctmmoe HanpaxeHue: min 2.7 KB + max 4.0 kB.

3T TpeboBaHNA YTBEPKAEHDI CAEAYIOLLMMU AOKYMEHTAMU:
nT3 x.Aa. Npysunm, n.7.2
MpaBuna TO KOHTaKTHO ceTu X.4. Mpy3un 2007, n.4

4.2.4.1. Maximum train current: Determined individually for each section, depending on distance
between traction substations, track profile, traffic levels, train mass and speed, subject to the
maximum permitted overhead contact line voltage and compliance with the values indicated in
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Section. For direct current, the maximum permitted overhead contact line current, depending on line
type and cross-section is 3620 A. (= 20 minute.).

4.2.4.2. Mean useful voltage: min 2.7 KV + max 4.0 KV.
These requirements are established by the following documents:

Georgian railway TOR, s. 7.2
Contact Network Maintenance Rules GR-2007 s.4

KasaxcraH / Kazakhstan:
4.2.1.1. - MaKkcMManbHbIN TOK noesaa:

4.2.1.2. - CpegHee gonyctMmoe Hanpa*KeHue:

311 TpeboBaHMA YTBEPKAEHDI CNeayoWMMU OKYMEHTAMMU:

4.2.4.1. Maximum train current :
4.2.4.2. Mean useful voltage :

These requirements are established by the following documents:

Nateua / Latvia:

4.2.1.1. - MakcumanbHbI TOK noesaa:

OnpegenseTtca B UHAMBUAYANbHOM MOpPsAAKE AAA KaXKAOro yvyacTKa, B 3aBMCMMOCTU OT PacCTOsHWA
MeXKAY CMEKHbIMU TATOBbIMWU NOACTAHUMAMM, NPOPUNSA NYTU, Pa3MepPOB ABUKEHUS, MacCbl Noesaa u
CKOPOCTU ABUMKEHMA MPU YCIO0BUW HENPEBbIWEHUA MAKCMMaibHO AOMYCTUMOrO TOKa KOHTAKTHOM
NnoaBecKM.

4.2.1.2. - CpegHee A0oNyCTUMOE HaNpAXKeHMe:

Cuctema 3,0 KB noctoAaHHOro ToKa

YpoBeHb HanpaxeHUs Ha anekTponpuémHuke IMC aonKeH 6bITb (pacyeTHble 3HaYeHUs):
Ha yuacTkax obpalleHns noesagos co CKOPOCTbIo A0 160 KM/Yac BKAOUYNUTENIbHO
MuHMManbHOe gonyctumoe 3HadeHue 2,7 KB

[3.1.] «OT3 x.4. NatBMN», N1.291

4.2.4.1. Maximum train current :

Determined individually for each section, depending on distance between neighbouring traction
substations, track profile, traffic levels, train mass and speed, subject to the maximum permitted
overhead contact line voltage.

4.2.4.2. Mean useful voltage :

The voltage level at the EPS electric receiver should be (calculated values):
In sections of train circulation at speeds up to 160 km / h inclusive

The minimum permissible value of 2.7 kV
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These requirements are established by the following documents:
[3.1.] Latvian railway TOR, p. 291

Nutea / Lithuania:
4.2.1.1. - MakcMManbHbIN TOK noesaa:

4.2.1.2. - CpegHee gonyctMmoe Hanpa*KeHue:

3TN TpeboBaHUA YTBEPKAEHbI CAEAYIOWMMM OKYMEHTAMU:
[4.1.] «1T3 x.4. NMnuTBbI» (MHOOPMaUUs u3 aHanmnsa 2010r.)

4.2.4.1. Maximum train current :
4.2.4.2. Mean useful voltage :

These requirements are established by the following documents:
[4.1.] Lithuanian Railways TOR (information from the analysis of 2010)

Monposa / Moldova:

Monbuwa / Poland:

TCW SHeprocHabkeHue

Energy TSI

Poccusa / Russia:
4.2.1.1. - MakcMmanbHbIN TOK Noe3aa: He HOPMUPYETCA, MOCKONbKY OH ABnseTca GyHKunen npoduns
NyTH, Pa3mMepoB ABUKEHUA, MacCbl NOE343 U CKOPOCTU ABUNKEHUSA.

31 TpeboBaHMA YTBEPKAEHDI CNeayOWMMU LOKYMEHTAMMU:

MopsaaoK BbIBOpPA OCHOBHbLIX NAPaMeTPOB CUCTEMbI TATOBOFO 3N1EKTPOCHabXKeHUs B Poccun
pernameHTupoBaH NOCT P 57670—2017 «CucTembl TATOBOTO 3/IEKTPOCHAOKEHUA Ke1e3HOM A0POTrN.
MeToaunka Bbibopa OCHOBHbIX NapameTpoB» (aeicreyet ¢ 01.05.2018).

4.2.4.1. Maximum train current: not regulated because it is a function of the track profile, traffic
volumes, train mass and speed.

These requirements are established by the following documents:
The order of choosing the main parameters of the traction electricity supply system in Russia is

regulated by GOST R 57670-2017 "Railroad Traction Power Systems. The method of selecting the
main parameters" (applicable from 1 May 2018).

Cnosakus / Slovakia:

TCU dHeprocHabxeHune
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ENE TSI

Ykpauna / Ukraine:

4.2.1.1. - MaKcMMasibHbI TOK Noe3aa: MakCMMasibHbI TOK NoesAa He yCTaHaB/IMBAETCA, OH 3aBUCUT OT
YPOBHSA HANpPAMKeHUA B KOHTAKTHOM ceTu, Beca noesna, TMna JIOKOMOTUBa Npoduman NyTM, CKOPOCTU
noesaa

4.2.1.2. - CpegHee gonyctumoe HanpsaxeHue: Ha YKpanHe Takoro NOHATUA HeT, HOPMUPYETCA YPOBeHb
MWHMUMANBbHOIO U MAaKCUMANbHOTO HaNpPsAXKeHMA B KOHTAKHOM CeTu

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOLLMMU AOKYMEHTAMU:
[8.4.] MpaBwnna yCTPOMCTB CUCTEM TAFOBOIO 3/IEKTPOCHAbKeHMA XK.A4. YKpauHbl L19-0009

4.2.4.1. Maximum train current: the maximum train current is not set, it depends on the voltage level
in the contact network, the weight of the train, the type of locomotive track profile, the speed of the
train.

4.2.4.2. Mean useful voltage: in Ukraine there is no such concept, the level of minimum and
maximum voltage in the contact network is normalized.

These requirements are established by the following documents:

[8.4.] Rules on Construction of Traction Power Supply Systems on Ukrainian Railways TsE-0009

3ctonua / Estonia:
TpeboBaHMA: CM. BbiLLe.

371 TpeboBaHUA YTBEPIKAEHbI CNEAYIOLNMU AOKYMEHTAMMU:
[9.1.] T3 ».A. OcToHMKM, N.110, 118
Reguirements: see above.

These requirements are established by the following documents:
[9.1.] Estonian Railways TOR, s. 110, 118

c) MNepecMmoTpeHHbIe BbIBOAbI N0 CpaBHEHMO TpeboBaHui B cTpaHax-dneHax OCH A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

MOMMMO HanMuMAa ABYX CUCTEM 3eKTpudukauuun, TpeboBaHMA K 3TOMy MnapameTpy BO Bcex
rocyfapcTBaxoAmHakosbl. Mpu paspaboTke eanHol cneunduKkaummn ana cuctemsl Kosnen 1520 mm
BblLIeyKa3aHHble TpeboBaHua (c y4éTom cywecTBytowero B lonblwe pasavuma npumeHeHus TCU
«JHeprocHabxeHne») 1 LOKYMEHTbl MOTYT BbITb B3ATbl 32 OCHOBY.

Besides the existence of two power supply systems, the requirements for this parameter are identical
in all states. These requirements and documents may be used as the basis for drafting uniform
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specifications for 1520 mm gauge systems (allowing for the differences in Poland —application of
Energy TSI).

4.2.5. TOK B COCTOAHUM OCTAHOBKM (TONBKO A1 CUCTEM NOCTOAHHOTO ToKa) / Current at standstill
(DC systems only)

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHA/bHbIE U TEXHUYECKME XapaKTEPUCTUKM 3TOrO OCHOBHOro napamertpa (4.2.5):

(2) KoHTaKTHaA noaBecka cUCTeMbl NMOCTOAHHOIO TOKa A0MXHa bbiTb paccumTaHa Ha 300 A (ana
MCTOYHMKaA NuTaHua 1,5 KB) u 200 A (gns cucTembl aneKTpocHabKeHna 3 KB) TokonprMemMHumKa, Korga
noesa Haxo4mMTCcA B COCTOAHUM OCTAHOBKM.

(2) JonycTMmasa Harpyska no TOKY AOJI)KHa OblTb AOCTUTHYTA AJS UCMbITaTe/IbHOrO 3HavyeHus
CTaTUYECKOTO HarKaTus TOKOMPUEMHWKa, npuBedeHHOro B Tabauvue 4 nyHKTa 7.2 ctaHgapta EN
50367:2012.

(3) KoHTaKTHaA noagecka f0/KHa 6biTb CNPOEKTUPOBAHA C y4eTOM TeMMepaTypHbIX AnanasoHoB
B COOTBETCTBMU € NyHKTOM 5.1.2 ctaHgapTa EN 50119:20009.

Functional and technical specifications regarding this basic parameter (4.2.5):

(1) The OCL of DC systems shall be designed to sustain 300 A (for a 1,5 kV supply system) and 200
A (for a 3 kV supply system), per pantograph when the train is at standstill.

(2) The current capacity at standstill shall be achieved for the test value of static contact force
given in table 4 of clause 7.2 of EN 50367:2012.

(3) The OCL shall be designed taking into account the temperature limits in accordance with EN
50119:2009, clause 5.1.2.

Kommenmapuu:

KommeHTapuit n3 aHanmsa OCHKA-EXOA 2010 r.:

Mog 3TMM napameTpom NoApasyMeBaeTcA MaKCMMabHan CMAA TOKa 417 CUCTEM 3N1EKTPOCHAbKeHMA
NMOCTOSAHHOIO TOKa MPW CTOAHKAX, OrpPaHMYMBatOLWAACA NpeaesibHbIM 3HaYeHUEeM HarpeBa KOHTAKTHbIX
BCTAaBOK (MNacTMH) M KOHTAaKTHOro NpoBoAa B MecTe KOHTakTa. Mpu 3Tom HeobXxoAMMO y4uTbIBaTb
paboTy BcnomoratenbHOro 060pPYAOBaHUA M HaAMYMe LEHTPaIM30BAaHHOIO 31eKTPOCHabXKeHUs
MacCa*KMPCKUX BaroHOB Ha CTOAHKE.

Comments:

Comment from the ERA-OSJD analysis 2010:
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This parameter refers to the maximum current for direct current power systems when trains are at
standstill, which is limited by the maximum temperature value of contacts (strips) and the overhead
contact line at the point of contact. The activity of auxiliary equipment and the existence of centralized
power supplies for passenger cars at standstill should also be taken into account for this parameter.

b) AHanus (3sontounn) TpeboBaHWI 1 JOKYMEHTOB B cTpaHax-dneHax OCH/, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

O6uwana nidpopmauma / General information:

NatBua, Poccua, YKpanHa, 9CToHUA

Mpu CTOAHKE 31eKTPOCHABKEeHNE NACCaXKMPCKMX BarOHOB OT JIOKOMOTMBA He npoussoauTca. B cayyae
MBIMC nuTaHWe NPOUCXOAUT OT HECKO/IbKMX TOKOMPUEeMHUKoB. [o3Tomy npobsiem € HarpesBom
KOHTAaKTHOro NpPoBOAa B 3TUX C/y4YasiX HE BO3HMKAET M 3TOT NapamMeTp He HOPMUPYeTCA.

Latvia, Russia, Ukraine, Estonia

Passenger cars do not have power supplied from the engine at standstill. In the case of motorised rolling
stock, power is supplied from several pantographs. Therefore, no problems arise with heating of the
contact line in these cases and this parameter is not standardized.

Fpy3ua / Georgia:

Mpu CTOAHKE 31EKTPOCHABKEHME NACCaXKMPCKMX BarOHOB OT JIOKOMOTMBA He npoussoauTca. B cayyae
MBMNC nuTaHMe NPOUCXOLMUT OT HECKOJIbKUX TOKOMPUEMHMKOB. [o3aTomy npobnem ¢ HarpeBom
KOHTAKTHOrO NPOBOAA B 3TUX CAyYasAX HE BO3SHMKAET M 3TOT MapameTp He HOPMUpYyeTCA.

Passenger cars do not have power supplied from the engine at standstill. In the case of motorised rolling
stock, power is supplied from several pantographs. Therefore, no problems arise with heating of the
contact line in these cases and this parameter is not standardized.

KasaxcraH / Kazakhstan:

Nateua / Latvia:
Cm. obLwyto MHpopMaLmto

See general information

Nutea / Lithuania:
CucTemM NOCTOAHHOrO TOKa HeT.

No direct current systems.

Monposa / Moldova:
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Nonbwa / Poland:
TCU SHeprocHabxeHue.

Energy TSI.

Poccusa / Russia:
B Poccum TOK B COCTOAHMMN OCTAHOBKWM HE HOpMUpPYeTCA.

In Russia, the current at standstill is not regulated.

Cnosakus / Slovakia:
TCU dHeprocHabxeHwue.

ENE TSI

YKkpauHa / Ukraine:

MakcumasibHasa cuna TOKa A/ CUCTEM 3/IEKTPOCHAbXKeHMA MOCTOAHHOINO TOKa MpM CTOAHKax
OrpaHMUMBAETCA NpeaesibHbIM 3HaYeHMEeM HarpeBa KOHTAaKTHbIX BCTABOK (MNAcTMH) M KOHTaKTHOro
NMpoBoAa B MecTe KOHTaKTa.

Mpw BbIBOpe uncia n TMNa paboumx TOKONMPUEMHUKOB /1A 3/EKTPOMNOABUMKHOIO COCTaBa, r1aBHbIM
0bpa3om, — Harpy3o4yHoM cCNOCOBHOCTbIO NMOI030B TOKONPUEMHUKOB.

Tak 4/1a TOKONPUEMHMKOB 0B60pPYA0BaHHbLIX YroJibHbIMW BCTaBKamMM C Tpemsa pAgaMU B pexkume
CTOAHKM:

Tun A: oaHONoA03HbIX (3UMa/neTto) — 80/50 A; aByxnono3Hbix —130/80 A

Tun b: ogHonono3HbIX (3uma/neto) — 100/65 A; aByxnonosHbix —170/110 A

Tun C: oagHoNoN03HbIX (3uma/neto) — 160/100 A; aByxnono3Hbix — 260/170 A

[lna TOKONPUEMHMKOB C TPEMA PAAAMU META/IIOKePaMMYECKUX NNACTUH B NO/03E:

[Byxnono3Hbix (3uma/nero) — 500/330 A

[lna TOKONPUEMHMKOB C YETbIPbMA PAAAMM META/IOKEPaMMUYECKUX MNNACTUH B NO03E:
OAaHoNoM03HbIX (3uma/neto) — 300/200 A

Mpu BbIBOPE KOHCTPYKLMU N Yncna paboumx TOKOMPUEMHMKOB, YACAA MONO30B M BMUAE KOHTaKTHbIX
MaTepranos HeobxoAMMo Kpome HOMMHasbHoro Toka 3MNC yuutbiBaTb paboTy BCnomoraTe/ibHOro
060pY/10BaHNA U HAIMUMNE LIEHTPAIM30BAHHOIO 3/1EKTPOCHaBKEHMA NacCaXKMPCKMUX BaroHOB B PeXume
OBVXKEHUA N Ha CTOAHKe.

311 TpeboBaHMUA YTBEPKAEHDI CNeayoWMMM OKYMEHTAMMU:
[8.5.] HopmaTuBHblE AOKYMEHTbI Ha M3FOTOB/IEHWNE U SKCMN/YyaTaLLMIO TOKONPUEMHUKOB

Maximum current for direct current power systems at standstill is limited by the maximum temperature
value of contacts (strips) and the overhead contact line at the point of contact.

When selecting the number and type of operating pantographs for electric rolling stock, the capacity
of the pantograph heads is primary.

For pantographs fitted with three rows of carbon insets at standstill:

Type A: single strip pantograph head (winter/summer) — 80/50 A; dual strip pantograph head — 130/80
A

Type B: single strip pantograph head (winter/summer) — 100/65 A; dual strip pantograph head —
170/110 A
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Type C: single strip pantograph head (winter/summer) — 160/100 A; dual strip pantograph head —
260/170 A

For pantographs with three rows of sinter strips in collector heads:

Dual strip pantograph head (winter/summer) — 500/330 A

For pantographs with four rows of sinter strips in collector heads:

Single strip pantograph head (winter/summer) —300/200 A

When selecting the structure and number of working pantographs, the number of collector heads and
type of contact material, the ancillary equipment and centralized power supply to passenger cars in
motion and at standstill must be taken into consideration along with the nominal current to the ERS.

These requirements are established by the following documents:
[8.5.] Regulatory documents on the manufacture and use of pantographs

ctonua / Estonia:
TpeboBaHMA: CM. BbiLLe.

3TN TpeboBaHWUA YTBEPKAEHDI CAEAYIOLMMU SOKYMEHTAMM:
He HopmupyeTca

Reguirements: see above.

These requirements are established by the following documents:
Not standardized

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpeboBaHuit B cTpaHax-yneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

B CBA3M C TeMm, YTO 3/EKTPOCHABKEHWE MACCAXKUPCKMX BArOHOB OT JIOKOMOTMBA MPU CTOSHKE He
Npou13BOAMUTCA, NapaMeTp He HopMUpyeTca (3a UcKAtoYeHnem MonbLin).

This parameter is not standardized (except in Poland) because power is not supplied from the
locomotive to passenger cars at standstill.

4.2.6. PekynepamusHoe mopmoxceHue / Regenerative braking

a) TpebosaHuma TCW / TSI requirements :

®DYHKUMOHANbHbIE U TEXHUUYECKUE XapaKTEPUCTUKU 3TOF0 OCHOBHOro napametpa (4.2.6):

(1) CUCTEMbI 3HEProcHabKeHNa NepemMeHHOro ToKa A0/XKHbl BbiTb CMPOEKTUPOBaHbI TakK, YTO6bI
peKkynepaTMBHOE TOPMOXKeHWe no3BonAno becnpenATcTBEHHO 06MEHMBATLCA 3HEpPruen ¢ ApyrMmu
noesaamu Uau NHbIM 06pasom.
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(2) CucTtemMbl 3N1EKTPOCHAOKEHMA MOCTOAHHOINO TOKA A0/1KHbl ObiTb CNPOEKTUPOBAHbI TaKUM
06pazom, YTo6bl MOXKHO Bbl/I0 MCMOb30BaTb PEKYNEPaTUBHOE TOPMONKEHUE, MO KpanHen mepe, nyTem
obMmeHa sHepruen c gpyrmumm noesgamm.

Functional and technical specifications regarding this basic parameter (4.2.6):

(2) AC power supply systems shall be designed to allow the use of regenerative braking able to
exchange power seamlessly either with other trains or by any other means.

(2) DC power supply systems shall be designed to permit the use of regenerative braking at least
by exchanging power with other trains.

b) AHanus (asontoummn) TpeboBaHU U AOKYMEHTOB B CTpaHax-dneHax OCH M / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpy3ua / Georgia:

PeKyI'IepaTVIBHOG TOPMOXeHne npnumeHaeTca Ha NOCTOAHHOM TOKe. HanmeeHme Ha WWHaAX TAroBbIX
NOACTAHUMIN NOCTOAHHOIO TOKa cucTembl 3 KB B 30Hax NMPUMEHEeHMA pekynepauum pekomeHayeTtcs
noagepxmeatb Ha yposBHe 3,3-3,5 KB. [loTpebutenem 31oM sHeprum asnaetca apyron 3MC,
HaxoAALWMIACA Ha JaHHOM yyacTKe.

31K TpeboBaHUA YTBEPKAEHbI CNeayoWwmMmMM JOKYMEHTAMMU:
Mpasuna TO TArosbix NoaCcTaHUUM XK. 4. L19-3298

Regenerative breaking is used for both direct system. Voltage in 3 kV direct current traction substation
buses should be maintained at 3.3-3.5 kV in regeneration zones, provided this does not affect
movement of trains in traction mode. This energy is consumed by another ERS on the same section.

These requirements are established by the following documents:

Construction Rules TO traction substation TsE-3298

KasaxcraH / Kazakhstan:

Nateua / Latvia:
He HopmupyeTca. He npumeHsaeTca.

Not standardized. Not in use.

Nurea / Lithuania:
He HopmupyeTca. He npumeHaeTca.

Not standardized. Not in use.
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Monpgosa / Moldova:

Nonbwa / Poland:
TCW aHeprocHabxxeHne

Energy TSls

Poccusa / Russia:
JonycTMmo npu yc/loBUW HeMNpeBbILEHUA YPOBHA HAMNPs)KEHWS B TATOBOM CETWM Bbllle 3HAYEHWUMH,
YKa3aHHbIXx B nNyHKTe 5.1.1. MoTpebutenem aton aHeprum ssasetca apyror TMNC, HaxogAwMnca Ha
[AHHOM yyacTKe.

311 TpeboBaHMA YTBEPKAEHDI CheayoWMMU OKYMEHTAMMU:

MpaBunna TeEXHUYECKON IKCMNAyaTaLLMM KenesHbix gopor Poccuinickoit ®epepaummn, yTBepKaEHHbIE
npukasom MuHucTepcTea TpaHcnopTta Poccuiickon ®epepaumm ot 21 aekabpsa 2010 r. Ne 286
(npunoskeHue N2 4, NyHKT 2): «YpOBEHb HaNPAXKEHUSA Ha TOKOMPUEMHUKE 3/1IEKTPONOABUNKHOIO
COCTaBa A0/1KeH bbITb He meHee 21 KB npu nepemeHHOM TOKe, 2,7 KB npu NOCTOAHHOM TOKE U He
6onee 29 KB npn nepemeHHOM TOKe U 4 KB npu NOCTOAHHOM TOKe»

Permitted provided voltage in the traction system does not exceed the values stated in Section 5.1.1.
This energy is consumed by another TU on the same section.

These requirements are established by the following documents:

The rules of technical operation of the railways of the Russian Federation, approved by order of the
Ministry of Transport of the Russian Federation of December 21, 2010 No. 286 (Appendix No. 4,
paragraph 2): “The voltage level on the pantograph of an electric rolling stock must be at least 21 kV
at alternating current, 2, 7 kV at direct current and not more than 29 kV at alternating current and 4
kV at direct current "

Cnosakus / Slovakia:
TCU dHeprocHabxkeHue.

ENE TSI.

YkpauHa / Ukraine:

PekynepaTMBHOE TOPMOXKEHMNE Ha KeNe3HbIX Aoporax YKpauHbl NPMMEHAETCA KaK Ha MOCTOAHHOM, TaK
M Ha NePeMEHHOM TOKe.

06s3aTeNbHbIM 4AA ero NPUMEHEHMUA Ha MOCTOAHHOM TOKe ABMAAETCA BbIMNOJHEHME OA4HOMO M3 TPEX
YC/NIOBUIA:

a) HanMume Ha ouaepHol 3oHe IMC B perkUMe TATKU, KOTOPbIA MOXKET MPUHATL SHEPTUI0 peKynepaLmu;
6) HanMuMe Ha NOACTaHUMAX WHBEPTOPHbIX arperatoB AnA Bbl4auM SHEPrUM pekynepauuu B
3HeprocucTemy;

B) Ha/AMYMe Ha NOACTAHUMAX YCTPOMCTB (peocTaTos) AN NOTNOWEHUA SHEPTUM PeKynepaLmm.
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Hanps»KeHne Ha WKHaX TAroBbIX NOACTAHLMIN MOCTOAHHOIO TOKa cucTeMbl 3 KB B 30Hax NpUMeHeHus
pekynepauumn pekomeHayeTca nogaepKmeatb Ha yposHe 3,3-3,5 KB, ecin 3TO He BAMAET Ha peXum
ABMXKEHMA N0oe3[0B B pexkume TAru.

311 TpeboBaHMA YTBEPKAEHDI CheayOWMMU SOKYMEHTAMMU:

[8.4.] NpaBuna ycTPOWCTB CUCTEM TATOBOTO 3/1EKTPOCHAOKEHMA XK.4,. YKpauHbl L3-0009 (A-8-3-9

n. 8.39 ab6sau 4)

[8.11.] Coopy:keHus TpaHcnopTa. dneKTpudmKauma *K.4. Hopmbl npoektuposaHua BBH B.2.3-2-2009
(n.5.19 ab3au, 5 n n.7.1.23 ab3au, 4).

Regenerative breaking is used on Ukrainian railways for both direct and alternating current systems.
Use is permitted on direct current systems provided one of three conditions is met:

a) ERS in traction mode are in the feeder zone and able to take the regenerated energy;

b) substations are fitted with inverters to feed the regenerated energy into the power system;

c) substations are fitted with devices (rheostats) to absorb regenerated energy.

Voltage in 3 kV direct current traction substation buses should be maintained at 3.3-3.5 kV in
regeneration zones, provided this does not affect movement of trains in traction mode.

These requirements are established by the following documents:

[8.4.] Rules on Construction of Traction Power Supply Systems on Ukrainian Railways TsE-0009 (s. 8.39
para. 4)

[8.11.] Transportation Structures. Railway Electrification. Design Standards DBN B.2.3-2-2009 (s. 5.19
para. 5 ands. 7.1.23 para. 4).

3ctoHua / Estonia:

He HopmupyeTca. He npumeHsaeTca.

Not standardized. Not applicable.

c) MNepecMmoTpeHHbIe BbIBOAbI N0 CPaBHEHMO TpeboBaHui B cTpaHax-dneHax OCH A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHMA K 3TOMYy NapameTpy B PasHbIX FOCy[apcCTBax Pas/iMyHbl MU HE BO BCEX rOCyAapcTBax
HopmupytoTcs. Mpu paspaboTke eguHoM cneundmKaumm ana cuctembl Kosen 1520 mm, 3STOT napameTp
notpebyeT AONONHUTENBHOIO U3y4YEeHHUA.

The requirements for this parameter are different in different states and are not standardized in all
states. This parameter will require additional study when producing the uniform specifications for 1520
mm gauge systems.

4.2.7. Mopsadok koopOuHayuu anekmpudeckoli saujumel / Electrical protection coordination
arrangements
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a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUYECKUE XapaKTEPUCTUKM 3TOr0 OCHOBHOro napamertpa (4.2.7):

MpoeKT A[nA cornacoBaHMA 3JIEKTPUYECKOM 3alUUTbl MOACUCTEMbI IHEProcHab)KeHWs [0JiXKeH
COOTBETCTBOBATL TPeboBaHMAM, NOAPOOHO M3/10XKeHHbIM B NyHKTe 11 ctaHgapTa EN 50388:2012.

Ocobbliit cnyyaii (7.4.2.6.1) Ana NoNbCKOW Kene3Ho40poXKHOM ceTn (Ciyyait «[» (T.e. NOCTOAHHbIN)):
Ona nonbckol cetu 3 KB= npumevaHue «c» B Tabauue 7 ctaHgapta EN 50388:2012 3ameHsieTcs
npumedyaHnem: ABTOMATUUYECKMIA BbIKAtOYATENb O0/KEH cpabaTbiBaTb OYeHb ObICTPO MpM HOAbLUMX
TOKax KOPOTKOro 3amblKaHMA. HacKO/IbKO 3TO BO3MOXKHO, cneayeT akTMBMPOBaTb aBTOMATUYECKUIA
BbIKAtOYATENb TATOBOM eAMHWUUbBI, 4TOObl M36eXaTb BK/OYEHMA aBTOMATUYECKOrO BbIKAHOYATENA
noACTaHLMN.

Functional and technical specifications regarding this basic parameter (4.2.7):

Electrical protection coordination design of the energy subsystem shall comply with the requirements
detailed in EN 50388:2012, clause 11.

Specific case (7.4.2.6.1) for the Polish network (P case, i.e. permanent):

For Polish DC 3 kV network the note c in the table 7 of the standard EN 50388: 2012 is replaced by note:
The tripping of the circuit breaker should be very rapid for high short-circuits currents. As far as possible,
the traction unit circuit breaker should trip in order to try to avoid the substation circuit breaker

tripping.

b) AHanus (3Bontounn) TpeboBaHWI N AOKYMEHTOB B cTpaHax-dneHax OCH /[ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

06wasn nuupopmauua / General information:

Fpy3us, Nateus, Jiutea (MHpopmauma us aHanmsa 2010 r.), Poccua, YKpanHa, ICTOHUA:

3alumMTa CUCTEM 3SNEKTPOCHAOKEHMA BbINOJHAETCA M3 YC/IOBUM obecrnevyeHUss OrpaHUYeHus BCex
OTK/IOHEHWI OT HOPMasibHON PaboTbl, NepPerpy3oK, OTKAOYEHUIA KOPOTKUX 3aMblKaHWMK. MpuHUMN
KOOPANHALNKN — CEIEKTUBHOCTD:

a) nNo BpemeHW cpabaTbiBaHMA HauyMHAA C MWHUMASIbHOFO, BAM3KOrO K MECTy MOBPeXAeHUA, U
yBEANYEHMA BPEeMeHU CpabaTbiBaHUA Ha CTyNeHb CEIEKTUBHOCTM MO HAMPaB/IEHUIO K WUCTOYHWKY
nUTaHuA;

6) No ToKy (417 TOKOBbIX), CONPOTUBAEHUIO (A8 AWUCTAHLMOHHLIX), U3bUpaTenbHOCTU (ANA ApYyrux
3awmT).

Tok 1 Bpema cpabaTbiBaHMA 3aLLUT Ha INEKTPONOABUKHOM COCTaBE AO0/MKEH OblTb MUHUMANbHBIM U
OTCTPOEHHbIM OT TOKa M BpeMeHMu cpabaTbiBaHMA 3aLLUT HA TATOBbLIX MOACTAHUMAX HA OAHY CTyrneHb
Ce/IeKTUBHOCTH.

MpoeKTUpoBaHME U COOpPYXKEHWE YCTPOMCTB 3aUTbl HEOOXOAMMO BbINOAHATL MO HOPMaM CTPaHbI
NPUMEHEHWMA, HO 3TN YCTPOMUCTBA A0/IKHbI OTANYATL Harpy3kn oT IMNC oT HEHOPMaA/IbHbIX PEXKMMOB, He
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OO/IXKHbI  AONYCKATb JIOXKHbIX cpabaTbiBaHUA, HO AOJIKHbl HAAEXHO OTK/YaTb MNOBPEXKAEHHbIE
YYACTKU.

MepepbiB gonyckaetca Ha Bpemsa AlMNB (ABTomaTuuyeckoe lNoBTopHOe BKakouyeHue), onpeaensaemoe
Heobxo4AMMOCTbO 06ecneynTb CeIeKTUBHOCTb 3aLMTbl HA MOACTaHLMM (NOCTY CEKUMOHMPOBaHMA) No
OTHOLUEHUIO K 3allMTe Ha 3/EKTPOMNOABMMKHOM cocTaBe. Ha noctossHHom Toke He 6onee 7,0 ¢, Ha
nepemeHHoM ToKe He 6osee 1,0 c (B /luTee 6 c).

Georgia, Latvia, Lithuania (information from the analysis of 2010), Russia, Ukraine, Estonia:
Electrical protection is based on ensuring the limitation of any disruptions (like overvoltages, short
circuits) from normal supply conditions. The main principle of coordination is selectivity:

a) when triggered, starting from the minimum, at the point of damage, and increasing the response
time with each step towards the power source;

b) by current (for current), resistance (for remote), discrimination (for other protection).

Current and the protection response time on electric rolling stock must be at least one time selectivity
interval from current and response time on traction substations.

Protection devices should be designed and built in accordance with the standards of the country of use,
but these devices must distinguish the ERS load from abnormal modes, should not allow false
actuations, but should reliably switch off damaged sections.

An interruption is permitted during AR (automatic reclosing), determined by the need to ensure
selectivity of substation (sectioning posts) protection compared to electric rolling stock protection. For
direct current — not more than 7.0 s, for alternating current — not more than 1.0 s (6 s in Lithuania).

Fpy3ua / Georgia:
KakK yKa3saHo Bblwe.

As stated above.

KasaxcraH / Kazakhstan:

Nateua / Latvia:

He HopmupyeTca. Ha npakTuke, Kak yKasaHo Bbille.

Not standardized. In practice, as stated above.

Nutea / Lithuania:

[4.2.] NpaBuna ycTpoiicTBa u T3 KOHTaKTHOM ceTn AE/41(uHbopmauus us aHanmnsa 2010r.)

[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41 (information
from the analysis of 2010)

Monposa / Moldova:

Monbuwa / Poland:

TCU sHeprocHabkeHne NPUMEHUTENBHO K cneundryHoOMy cayyato, onnmcaHHoOMy B NyHKTe 7.4.2.6.1
TSI Energy.
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Energy TSI with regard to the specific case described in clause 7.4.2.6.1 of TSI Energy

Poccusa / Russia:

«Ycmpolicmea mexHO/102U4eCK020 3/1eKMPOCHABH(EeHUA OOMMCHbI  3aQUUWAMbBCA  0M  MOKO8
KOPOMKO020 30aMbIKAHUA, MepeHanpaXeHul, BKMAIYaa ammocgepHsie U KOMMYMAUUOHHble, U
repezpysoK ceepx yCmMaHOB8AEHHbIX HOPMY.

311 TpeboBaHMA YTBEPKAEHDI C/IeAYIOWMMN AOKYMEHTAMMU:

MpaBuna TeXHMYECKOM 3KCMyaTauuu KenesHbix gopor Poccuiickoit ®epepaumnun, yTBepKAEHHblE
npuMkasom MuHucTepcTBa TpaHcnopta Poccuitickon Pepepaumm ot 21 aekabps 2010 r. Ne 286,
npunoxenue N2 4, nyHKT 3

"Technological power supply devices must be protected from short circuit currents, overexertion,
including atmospheric and switching, and overloads beyond established standards."

These requirements are established by the following documents:

Rules for Technical Use of the railways of the Russian Federation, adopted by the Order of the
Transport Ministry of the Russian Federation of 21 December 2010 No 286 (Annex 4, point 3)
Cnosakus / Slovakia:

TCU dHeprocHabxkeHue.

ENE TSI.

YkpauHa / Ukraine:

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWLMMU AOKYMEHTAMU:

[8.3.] MpaBuna yCTPOMCTB 3N1EKTPOYCTAaHOBOK, MY -2017 (pa3aen 3, 3almMTa M aBTOMATUKA).

[8.4.] MpaBuna yCTPOMCTB CUCTEM TATOBOIO 3/IEKTPOCHabXKeHUA XK.4. YKpaunHbl LL9-0009 (pa3aen 11,
3alumTa OT KOPOTKMX 3aMbIKaHUI U NEePErpy3oK)

These requirements are established by the following documents:

[8.3.] Rules on Operation of Electrical Installations, PUE -2017 (part 3, Protection and Automation).
[8.4.] Rules on Construction of Traction Power Supply Systems on Ukrainian Railways TsE-0009 (part 11,
Protection against Short Circuits and Overvoltage)

3ctoHusa / Estonia:
TpeboBaHuA: cM. BbliLLe.

3Tn TpeboBaHUA YTBEPKAEHbI CNEAYHOWMMU SOKYMEHTAMMN:
[9.1.] T3 ».A. 3ctoHnu, n.112, 116, 117

Reguirements: see above.

These requirements are established by the following documents:
[9.1.] Estonian Railways TOR, s. 112, 116, 117
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c) MNepecmoTpeHHbIe BbIBOAbI MO CpaBHEHMO TpebosaHuit B cTpaHax-yneHax OCH /I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

MoaxoZ K aToMy NapameTpy BO BCEX rocyZapcTBax B NPUHUMNE OAMHAKOB. Mpu paspaboTke eanHOM
cneunduKaLumn ansa cuctembl konem 1520 mm, 3TOT napameTp NoTpebyeT AONOJHUTENBHOMO NU3yYeHnn
OTHOCUTE/IbHO KOHKPETHbIX 3HAaYEHMI BENMUYMH CU/bI TOKA, HANPAXKEHNA U BPEMEHMU.

The approach to this parameter is the same in principle in all states. This parameter will require
additional study when producing the uniform specifications for 1520 mm gauge systems with regard to
the specific values for current, voltage and time.

4.2.8. [apMOHUKU U OUHaMu4YecKue aghhekmeol 8 cucmemax nepemeHHo20 moka / Harmonics and
dynamic effects for AC traction power supply systems

a) TpebosaHuma TCW / TSI requirements :

®YHKUMOHA/bHbIE U TEXHUYECKMUE XapaKTEPUCTUKM 3TOFO OCHOBHOrO napamerpa (4.2.8):

(1) B3aMMOﬂ,EVICTBMe CUCTEMDbI TAroBoro 3J'IEKTpOCHa6)'KEHMFI N NogBuXHOIFo COCTaBa MOXKET
npumBecTu K HeyCTOVI‘-IVIBOCTM 3!1€KTpW-IeCKOl71 CHUCTEMBbI.

(2) YT106bI AOCTUYDL COBMECTUMOCTU INEKTPUYECKON CUCTEMbI, FAPMOHUYECKME NEepeHanpasKeHns
AONIXKHbI 6bITb OrpaHUYEHbl KPUTUYECKUMU 3HAYEHUAMM B COOTBETCTBUM € NyHKTOM 10.4 cTaHaapTa EN
50388:2012.

Functional and technical specifications regarding this basic parameter (4.2.8):

(2) The interaction of traction power supply system and rolling stock can lead to electrical
instabilities in the system.

(2) In order to achieve electrical system compatibility, harmonic overvoltages shall be limited
below critical values according to EN 50388:2012, clause 10.4.

b) AHanus (3Bontoumn) TpeboBaHNU U AOKYMEHTOB B CTpaHax-dneHax OCH /I / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

O6wasn nupopmauua / General information:
Bonpocbl 3/1eKTpOMarHUTHOM coBmecTumocTu ¢ CLLB, cuctemamu pagmocBasmn 1 TPETbUMK IMLAMU B
JaHHOM pa3szesie He paccMaTpMBaloTCA.
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Electromagnetic compatibility with CCS, radio communications systems and third parties is not
considered in this section.

Fpysua / Georgia:
He HopmupyeTca.

Not standardized.

KasaxcraH / Kazakhstan:

Nateua / Latvia:
He HopmupyeTca. Cuctem nepemeHHOro ToKa Her.

Not standardized. No alternating current systems.

Nutea / Lithuania:
He pernameHTtupyetca (MHbopmauus us aHanmsa 2010 r.).

Not regulated (information from the analysis of 2010)

Monpgosa / Moldova:

Nonbwa / Poland:
Cuctem nepemeHHOro ToKa HeT. He HopmupyeTca.

No alternating current systems. Not standardized.

Poccusa / Russia:
[ns anekTpoBo30B B Poccumn TpeboBaHMA K CNEKTPasibHOMY COCTaBy TOKa pernameHTuposaHbl FTOCT P
55364—2012 «9neKTpoBo3bl. ObLMe TeXHUYECKMEe TpeboBaHUA» (NYHKT 5.24):
5.24 3nexkTpoBO3 BO Bpems ABWXKEHWUA UINN CTOAHKN He JOIMKEH co3aaBaTk NoMexn paboTe penbCoBbIX
uenen yctpoicte CLUB v aBTomaTtnyeckon nokomoTuBHON curHanusaunm (AJ1C), cpeacTe aBToMaTny4eckoro
KOHTPOINA TEXHUYECKOTro COCTOAHWS JKene3Ho40p0XKHOMo NOABMKHOIO COCTaBa.

YPOBHM rapMOHWYECKUX COCTaBNAIOWMX TOKa 3MNeKTPoBO3a He OOMKHbI NpeBbilaTk 3Ha4YeHUn, NpuBe-
OeHHbIX B Tabnuue 5.

Tabnuuya 5— ﬂ,DI’chTHMbIB YPOBHW Mellakwero BNMAHWA TATOBOIo TOKa

[onycTuMele YPOBHKM TOKA NMOMEX
CucTema 3MeKTpocHaBHeHUS SpheKTUBHOE 3HaYeHne ToKa
HomwuHansHaa yactoTa rapMOHWKWA NPWU HENPEPLIBHOM
Monoca yacTorT, My .
CUrHanLHOro Toka, Ny Bo3aencTeuK (Bonee 0,3 c), A,
He bonee
. 50 46—54 1,3
[MOCTOAHHLIM TOK 1
HanpsbkeHuem 3 kB 40—46 5.0
P 54—60 50
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OxoHyaHue madnuus 5

,D,UI]:,."L:IHMI:IE }"UUBHIJ'I TOKA MNoMex
Cuerema snexkrpocHaBmernn SdherTHBHOE 3HAUEHNE TOKE
HomuHaneHan yacrora n N rEpPMOHVEN NEKM HENpepeIBHOM
lonoca uactoT, My . .

CHrHaneHor Toka, My eozgencTern (Bonee 0,3 ¢), A,

He Bones

MoCTORKHLIA TOK 25 21—29 1.0(1,9)

3 kB 16—21 11.6
HanpsmeHueM 3 K 2931 116
25 21—29 1.0
15—21 41
29—35 41
MepemeHHbIi TOK
HanpskeHwem 25 kB 75 B5—85 41
cyacToTor 50 Ty
4500 4462,56—4537.5 02
5500 5462 5—5537.5 02
175 167—184 04
420 408—432 0,35
480 468—402 0,35
MocToOAHHBIA TOK 580 568—502 0,35

HanpaweHem 3 KB

W NepemMeHHLIR ToK 720 T08—732 0,35

Hanpa#eruem 25 kB

cyacTtoTor 50 My T80 T68—T792 0,35
4545% 4507,5—4582.5 0.2

5000 4962,5—5037.5 02

5555* 5517,5—5592.5 02

* B crobkax ykasaHel 3Ha4EHWs ONA 3NeKkTpoeo2oe, obopyaoBaHHLIX YCTPORCTEOM ANS KOHTPONSA rapMOHUYEecKor
COCTaBENAWER YacToTol 25 MU, UMELWMX DYHKUKD PaEHOMEPHO YMEHLLIATE TRIOBYH MOWHOCTE NPM NPEBLILLEHUA
rPAHWHHOID 3HAYEHWUR.

** [N\ aneKTpOBO20B NEpPeMEHHOro TOKa NPOBEPKY COOTBETCTEMA B nonocax vactot 4545, 5555 My npoeogsT npu
HaNW4YKMK COOTEBETCTEYHILMA 33NKCEA B TEXHWYECKOR A0KYMEHTALMMK M OhMUMANLEHOM NOATEEPKAEHUW 3 KCNNYaTUpyH-
WA OpraHM3aUmy O HanWYKMK Ha NpeanonaraeMoM NONUIroHe 3KCNNYaTauWuy penLCoBLIX Uenei ¢ pabovrMK nonocaMu
YacToT cMrHanbHoro Toka 4545, 5555 M.

yKasaHHbIX B Tabnuue 5.

[Ons anekTponoe3aos B Poccun TpeboBaHUsA K CNEKTPaIbHOMY COCTaBy TOKa pernameHTnposaHbl FTOCT
P 55434—2013 «3neKtponoe3ga. O6wwme TexHN4YecKkne TpebosaHma» (NyHKT 7.10.1):
7.10.1 YpoBHM rapmoHUYECKNX COCTABNSAOLLMX TOKa 3MeKTponoesaa He A0MKHbI NPeBbIlLaTh 3HaYeHNIA,
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TaGnuua 5 — JonycTUMbIE YPOBHW FAPMOHWYECKHX COCTABNAIOLIMX TOKA 3MEKTpoONoe3na

Monoca YacTor LleHTpansHas YyacToTa NefcTeylISE 3HAYSHKUE
e oo™ | rapuomecon cocrasmno- | T ot | sbuomeennocramnaou
LU ToKa anekTponoe3Aa, My yoTpodeTe CUEB 1w ANC), Ty yacToT®, A, He Donee
CHcTeMa NOCTOAHHOMD 19—21 11,6
Toka 3 KB 21—29 25 1.0
26—31 11,6
40—46 5.0
46—54 &0 1.3
24—60 2,0
4507—4583 4545 0.2
5517—5593 5555 02
CHUCTEME NEPEeMEHHOMo 15—21 4.1
ToKa 25 kB, 50Ty 21—29 25 1.0
25—35 4.1
65—85 75 4.1
4462—4538 4500 0.2
5462—5538 5500 0,2
CHCTEMBI NOCTOAHHOM 167—184 175 04
Toka 3 KB W nepeMeHHon
TOKa 25 KB, 30Ty 408—432 420 0,35
468—492 480 0,35
ab8—552 580 0,35
T08—732 720 0,35
ThB—T7592 T80 0,35
4962—5038 5000 0,2
* ¥YkasaH ypoBeHb ASWCTBYHLLErD 3Ha4YeHWA, pacCyMTaHHLIi cpasy 4nA BCex rapMOHMYECKWX COCTABMALLMY,
OAHOBPEMEHHD NPUCYTCTBYIOLWMY B 330aHHON NoMnace, ¢ ANUTENLEHOC TR ero Bo3MyLleHa Gonee 0.3 ¢

For electric locomotives in Russia, the requirements for spectral current composition are regulated by
GOST P 55364-2012 "Electric locomotives. General technical requirements" (paragraph 5.24):

5.24. Durng movement or at standstill an electric locomotive may not create any interference for the
functioning of the track circuits of the CCS devices and authomatic locomotive signaling ALS, means

for authomatic control of the technical state of railway vehicles.

The levels of harmonics components in the current of an electric locomotive may not exceed value in
Table 5.

Table 5 — Allowed levels of interfering influence of traction current
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Power supply
system

Allowed levels of current interference

Nominal frequency of
signaling current, Hz

Requency band, Hz

Effective value of
current harmonics

under constant
influence (more than 3
sec), A, not more than

DC voltage 3 kv ' 5 4

DC voltage 3 kV 28 R——

AC voltage 25 kV
with frequency 50
Hz

DC voltage 3 kV and
AC voltage 25 kV

with frequency 50 _ |
Hz iR L6GH

* In the brackets are provided values for electric locomotives equipped with a device for conrol of the
harmonics component wih 25 Hz frequency that has a function to evenly reduce the traction power
when the limit value is exceeded.

** For AC electric locomotives conformity assessment in the frequency bands 4545, 5555 Hz is
performed when there are relevant notes in the technical documentation and official confirmation of
the operating organization regarding the presence of the track circuits with operational frequency
bands of signaling current 4545, 5555 Hz on the intended test tracks.

For EMUs in Russia, the requirements for spectral current composition are regulated by GOST P
55434-2013 "EMUs. General Technical Requirements" (paragraph 7.10.1):

7.10.1. Levels of harmonics components of the current of an EMU may not exceed values in Table 5.

Table 5 — Allowed levels of harmonics components of the current of an EMU
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Power supply Frequency band of Central frequency Actual value of
system of an EMU harmonics components | band (nominal harmonics components
of the current of an frequency of signaling | of the current of an
EMU, Hz current of CCS devices | EMU in the frequency
and ALS), Hz band*, A, not more
than

DC voltage 3 kV

AC voltage 25 kV ' 1521 [ [ i 4
with frequency 50 21—29
Hz _ A | , :.1

DC voltage 3 kV and
AC voltage 25 kV

with frequency 50 106—432
Hz ' 4 457 [ 4

i ;

i
D

* Here is defined the level of the actual value calculated at once for all harmonics components
present in the defined band with the duration of its disturbance 0,3 sec.

Cnosakus / Slovakia:

He HopmupyeTca.
Ha nanHuax konen 1520 mm cuctem nepemeHHOro ToKa Her.

Not standardized.
No alternating current systems on 1520 mm gauge lines.

YkpauHa / Ukraine:

He HopmupyeTca.

Page 48 / 187



KoHTakTHaa rpynna OCHKA-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

Bonpoc B3aMMHOIo BAUAHMA NOABUMKHOIO COCTaBa U CUCTEMbI SHEProCHAbKeHUA HaXxoAWUTCA B CTaauun
HAY4YHbIX WUCCNEAOBAHUI B CBA3M C MasibiM CPOKOM 3KCMAyaTauMn NOKOMOTUBOB, 060pYA0BaAHHbIX
TArOBbIMM NONYNPOBOAHMKOBBIMKU NpeobpasoBaTenamu.

Not standardized.

The harmonics and dynamic effects of rolling stock and power supply systems are at the research stage
due to the short time in use of locomotives fitted with traction semiconductor transformers.

3ctoHusa / Estonia:
He HopmupyeTca. Cuctem nepemeHHOro ToKa Her.

Not standardized. No alternating systems.

c) MNepecMmoTpeHHbIe BbIBOAbI MO CPaBHEHMO TpeboBaHui B cTpaHax-dneHax OCH A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

Bonpoc B3aMMHOro BANAHWUA NOABUMKHOIO COCTAaBa M CUCTEMbI SHEPrOCHAOXEHUs Haxo4MTCA B CTaguu
HAY4YHbIX UCCNEAOBAHUI B CBA3M C MaJibiM CPOKOM 3KCMAyaTauMn NOKOMOTUBOB, 060pYyA0BaAHHbIX
TArOBbIMM NONYNPOBOAHUKOBbIMU NpeobpazosaTenamu. MNpu paspaboTke eanHom cneumdmkaumnm gna
cuctembl Konen 1520 mm, 3TOT napameTp NoTpebyeT A0NONHUTENBHOIO U3YYEHUS.

The issue of the interaction of rolling stock and power supply systems is in the research stage due to
the short period in which locomotives fitted with traction semi-conductor transformers have been in
operation. This parameter will require additional study when producing the uniform specifications for
1520 mm gauge systems.

4B FeomeTpuA KOHTAKTHOM NOABECKM U Ka4ecTBO TokocbeMa / Geometry of the OCL
and quality of current collection

4.2.9 [eomempuyeckue napamempsl KOHMakmHoi nodsecku / Geometry of the overhead
contact line

a) TpebosaHua TCU / TSI requirements :

®DYHKUMOHANbHbIE U TEXHUUYECKUE XapaKTEPUCTUKU 3TOFO OCHOBHOrO napamertpa (4.2.9):
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(1) KOHTaKTHan noaBecka A0/1*KHa bbITb CNPOEKTMPOBaHA A/19 TOKONPUEMHUKOB, FTeOMEeTpUYEcKme
napameTpbl KOTOPbIX YKa3aHbl B NyHKTe 4.2.8.2.9.2 TCU «JIOKOMOTUBbLI U MaCCaXKUPCKUIA NOABUMKHOM
COCTaB», C y4eTOM Npasun B NyHKTe 7.2.3 HacToAwwmx TCU.

(2) BblcOTa KOHTAKTHOro MPoOBOAA M FOPM30OHTa/IbHOE OTK/NOHEHWE KOHTAaKTHOro NMpoBoAa Mof,
Bo3geicTBMeM OOKOBOro BeTpa ABAAOTCA (aKTopamu, onpeaensalolmmMM MHTeponepabenbHoCTU
YKeNe3HO40POKHOM CeTu.

4.2.9.1. BbicoTa KOHTAKTHOro NpoBsoAa
(1) JonycTmble 3HaYeHMA BbICOTbl KOHTAKTHOrO NPoBOAa NpuBeaeHsbl B Tabanue 4.2.9.1.

Tabauya 4.2.9.1 Boicoma KOHMAKMHO20 npoeoda

OnucaHue v 2 250 [Km/4] v < 250 [Km/uy]

HomnHanbHaA BbICOTa KOHTAKTHOIO

OT 5080 o 5300 Ot 5000 po 5750
nposoga [mm]

B cooTtseTcTBUM € nyHKTOM 5.10.5
5080 ctaHgapTta EN 50119: 2009, B
33aBMCUMMOCTU OT BblibpaHHOro rabapuTa

MUWHUMabHaA BbICOTa KOHTAaKTHOIO
nposoga [mm]

MaKkcmMmanbHasa pacyeTHas BbicOTa

5300 6200
KOHTaKTHOro nposoaa [mm]

Y MpuHUMan BO BHMMaHMWe AOMNYCKMU 1 NOAbeM B COOTBETCTBMM ¢ puc. 1 ctaHaapTa EN 50119:2009,
MaKCMMasibHaA BbICOTA KOHTAKTHOrO NPOBOAA He A0/MKHa nNpeBbiwaTtb 6500 mm.

(2) [na cBA3N MeXay BbICOTOM KOHTAaKTHOrO NPoBOAA M paboyeit BbICOTOM TOKONPUEMHMKA,
cm. puc. 1 ctangapTta EN 50119:2009.

(3) Ha »KenesHo4opOoKHbIX Nepee3ax BbICOTa KOHTAaKTHOIO NPOBOAA AO0/XKHA ONpeaenaTbea
HALMOHAIbHbIMM MPABWUIAMW U, B OTCYTCTBME HALMOHA/bHbIX MPaBW/, B COOTBETCTBUM C
nyHKTamun 5.2.4 1 5.2.5 ctangapta EN 50122-1:2011.

(4) Ona cuctem konen 1520 n 1524 mm 3HaYE€HUA BbICOTbI KOHTAKTHOIO NPOBOAa CheaytoLme:
a) HomunHanbHadA BbICOTA KOHTAKTHOro nposoaa: ot 6000 mm 40 6300 mm,
b) MuWHMManbHaA pacyeTHaA BbICOTA KOHTAKTHOro nposoaa: 5550 mm;
C) MakcmanbHas pacyeTHas BbICOTa KOHTAaKTHOro Nposoaa: 6800 MMm.
4.2.9.2. MaKkcMmanbHOE ropM30HTaIbHOE OTK/IOHEHME

(1) MaKcrMMaibHOe rOpM30HTaIbHOE OTK/IOHEHWE KOHTAaKTHOro NMpoBOAa OTHOCUTE/IbHO OCM
KeNnesHo40pPOKHOro NyTH Npy GOKOBOM BETPE A0/IXKHO COOTBETCTBOBATL Tabavue 4.2.9.2.

Tabauya 4.2.9.2 MaKcumanbHoe 20pU30HMAsnbHOEe OMK/OHEeHUe 8 3d8UCUMOCMU Oom O/UHbI

MOKOIMpuemMHUKa
[OnvHa ToKonpuemHuKa [mm] MaKcMmManbHOe ropnu3oHTaIbHOE OTK/IOHEHME
[Mm]
1600 400 Y
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1950 550 Y

Y 3HaueHna A0NKHbI BbITb CKOPPEKTUPOBAHDI C YYETOM CMELLLEHUA TOKONPUEMHMKA M ONYCKOB KONEen
B COOTBETCTBUM C NYHKTOM 1.4 Mpunoxkenun D (cm. MpunoxceHue 7.1 kK Hacmoauwemy AHanu3y).

(2) B cnyyae MHOropenbcoBoro nytu TpeboBaHME FOPU3OHTA/IbHOrO OTKAOHEHWUS AO/IKHO
cobnoaaTbca ANA KaxAol napbl penbcoB (NpeaHasHauyeHHbIX A4A 3KCnayaTauuu B
KauyecTBe OTAe/IbHOI Koaen), KoTopble A0MKHbI OLeHUBaTbCA B COOTBETCTBUM ¢ TCU.

(3) Cuctema Konem 1520 mm:  [Ana  rocyAapCTB-Y/EHOB, MNPUMMEHAKOWMX npoduib
TOKOMNPUEMHMKA B COOTBETCTBMM C NyHKTOM 4.2.8.2.9.2.3 TCU «JIOKOMOTUBbLI WU
MacCaXMPCKUA MOABUMKHOM COCTaB», MaKCMMasbHOE TOPU3OHTANIbHOE OTK/AOHEHUE
KOHTAKTHOro NpoBoAa OT OCEBOM /JIMHUWU TOKOMPUEMHMKA Npu BOKOBOM BETPE LO/IKHO
coctaBnatb 500 mm.

Functional and technical specifications regarding this basic parameter (4.2.9):

(1) The overhead contact line shall be designed for pantographs with the head geometry specified in
the LOC & PAS TSI, point 4.2.8.2.9.2 taking into account the rules set out in point 7.2.3 of this TSI.

(2) The contact wire height and the lateral deviation of the contact wire under the action of a crosswind
are factors which govern the interoperability of the rail network.
4.2.9.1. Contact wire height

(2) The permissible data for contact wire height is given in Table 4.2.9.1.

Table 4.2.9.1 - Contact wire height
Description v 2 250 [km/h] v < 250 [km/h]

Nominal contact wire height [mm] Between 5080 and 5300 Between 5000 and 5750

. . . In accordance with EN 50119:20009,
Minimum design contact wire

. 5080 clause 5.10.5 depending on the chosen
height [mm]
gauge
Maximum design contact wire a
5300 6200Y

height [mm]

YTaking into account tolerances and uplift in accordance with EN 50119:2009 figure 1, the maximum
contact wire height shall not be greater than 6500 mm.

(2) For the relation between the contact wire heights and pantograph working heights see EN
50119:2009 figure 1.

(3) At level crossings the contact wire height shall be specified by national rules or in the absence
of national rules, according to EN 50122-1:2011, clauses 5.2.4 and 5.2.5.

(4) Forthe track gauge system 1520 and 1524 mm the values for contact wire height are as follows:

a) Nominal contact wire height: between 6000 mm and 6300 mm;
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b) Minimum design contact wire height: 5550 mm;
C) Maximum design contact wire height: 6800 mm.
4.2.9.2. Maximum lateral deviation

(2) The maximum lateral deviation of the contact wire in relation to the track centre line under
action of a cross wind shall be in accordance to table 4.2.9.2.

Table 4.2.9.2- Maximum lateral deviation depending on the pantograph length

Pantograph length [mm] Maximum lateral deviation [mm]
1600 400 Y
1950 550 Y

Y The values shall be adjusted taking into account the movement of the pantograph and track
tolerances according to Appendix D.1.4 (see Annex 7.1 to this Analysis).

(2) In the case of the multi-rail track, the requirement for lateral deviation shall be fulfilled for
each pair of rails (designed, to be operated as a separated track) that is intended to be
assessed against TSI.

(3) Track gauge system1520 mm: For Member States applying the pantograph profile
according to LOC&PAS TSI, point 4.2.8.2.9.2.3 the maximum lateral deviation of the contact
wire in relation to the pantograph centre under action of a cross wind shall be 500 mm.

Peanusauyus:
Fnasa 7 TCU
HuyKe nepeuncneHbl KOHKpPETHbIe NONOXEeHUSA, KacaloLMeca 3TOro OCHOBHOIro napameTpa:

7.2.3. TlnaH peanusauum reomeTpMYecKnX NapaMeTpoB KOHTAaKTHOM NoABECKU

7.2.3.1. O6bem niaHa peanmsaumnm
MnaH peannsaumm rocyapcTB-4eHOB AO/IKEH YYUTbIBATb CeAYHOLLME 3EMEHTbI:

(a) YCTPaHEHME PA3INUNA MeXAY PA3IMYHBIMU Pa3MepamMm KOHTAKTHOM NOABECKMU;

(b) ntoboe coegMHEHME C CYLLECTBYIOWMMM Pa3Mepamm KOHTAKTHOM NOABECKM B COCEAHMUX 30HaX;
(c) CyllecTBylowme cepTUPUUMPOBAHHbIE 31EMEHTbl MHTeponepabenbHOCTM AN KOHTaKTHOM
noABecKu.

7.2.3.2. lMpasuna peannsaumm cuctemol konen 1435 mm

KM gonxHbl 6biTb pa3paboTaHbl C y4ETOM CNEAYIOWMX NPaBUA:

(a) HoBble IMHMM CO CKOPOCTbIO Bbile 250 KMm/Y A0NXHbI COOTBETCTBOBATb TOKOMPUEMHMKAM,
yKasaHHbiM B NN.4.2.8.2.9.2.1 (1600 mm) 1 4.2.8.2.9.2.2 (1950 mm) TCU «/IOKOMOTMBbI M NACCarKUPCKNI
NO/ABUMKHOM COCTaB».

Ecnun 310 HEBO3MOKHO, KIM A0/KHbI BbITb CNPOEKTUPOBAHbI A1 UCNOb30BAHMA, NO KpaliHel mepe, ¢
TOKOMPUEMHMKOM C TFeoOMeTpuein ro/IoBKM, YyKasaHHOW B nyHKTe 4.2.8.2.9.2.1 (1600 mm) TCHU
«J/IOKOMOTMBbI M MACCaXKMPCKUIA NOABUMKHOM COCTaBY.

(b) PeKOHCTpyMpoOBaHHbIE UAN MOAEPHU3NPOBAHHbIE JIMHWUM CO CKOPOCTbIO, NPEBbBILIAOLLEN UK
paBHOM 250 KM/4, AOMKHbI COOTBETCTBOBaTb, MO KpalHel mepe, TOKOMPUEMHWMKY C reomeTpuei
ro/1I0BKM, yKa3aHHOM B NyHKTe 4.2.8.2.9.2.1 (1600 mm) TCU «JTOKOMOTUBbI U NACCa*KUPCKUIA NOABUNKHON
COCTaBy.
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(c) Opyrue cayyamn: KM goakHbl 6bITb CNPOEKTUPOBAHbI A1 MCNOJIb30BAHUA, NO KpaiHel mepe, ¢
TOKOMPUEMHUKAMM C FeOMETPUeEN roNIoBKM, yKasaHHOM B M. 4.2.8.2.9.2.1 (1600 mm) unn n. 4.2.8.2.9.2.2
(1950 mm) TCU «JTOKOMOTUBBI 1 MacCaXKMPCKUIA MOABUMKHOWN COCTaBY.

7.2.3.3. Cuctembl Koneu, otanyHble oT 1435 mm

KM pgo/KHbl ObITb CNPOEKTUPOBaAHbI A48 WCNO/Ib30BaHMA, MO KpalHel mepe, C OAHMM U3
TOKOMPUEMHUKOB C FeOMETPUE TONOBKKU, YKa3aHHOM B nyHKTe 4.2.8.2.9.2 TCU «JIOKOMOTMBbI U
MacCca*KMPCKNM NoaBUKHON COCTaBY.

Implementation:
Chapter 7 of the TSI
Below are listed particular provisions regarding this basic parameter :

7.2.3. Implementation plan for OCL geometry

7.2.3.1. Scope of the implementation plan

Member States’ implementation plan shall take into account the following elements:
(a) closing gaps between different OCL geometries;

(b) any connection to the existing OCL geometries in neighbouring areas;

(c) existing certified ICs OCL.

7.2.3.2. Implementation rules for 1435 mm track gauge system

The OCL shall be designed taking into account the following rules:

(a) New lines with speed greater than 250 km/h shall accommodate both pantographs as specified
in the LOC & PAS TSI points 4.2.8.2.9.2.1 (1600 mm) and 4.2.8.2.9.2.2 (1950 mm).

If this is not possible, the OCL shall be designed for use by at least a pantograph with the head geometry
specified in the LOC & PAS TSI point 4.2.8.2.9.2.1 (1600 mm).

(b) Renewed or upgraded lines with speed equal or greater than 250 km/h shall accommodate at
least a pantograph with the head geometry specified in the LOC & PAS TSI point 4.2.8.2.9.2.1 (1600
mm).

(c) Other cases: the OCL shall be designed for use by at least one of the pantographs with the head
geometry specified in the LOC & PAS TSI points 4.2.8.2.9.2.1 (1600 mm) or 4.2.8.2.9.2.2 (1950 mm).

7.2.3.3. Track gauge systems different than 1435mm
The OCL shall be designed for use by at least one of the pantographs with the head geometry specified
in the LOC & PAS TSI point 4.2.8.2.9.2.

b) AHanus (ssontounn) TpeboBaHWI 1 JOKYMEHTOB B cTpaHax-dneHax OCH/, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

06wasn nuupopmauma / General information:

Kaszaxcran, JIutBa, Poccusi, Ykpauna, Icronus:

Bricora moaABECAa KOHTAKTHOI'O IMPOBOJia Ha MEPETOHAX N CTAHIUAX JOJIKHA OBITh:
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BricoTa moagBeca KOHTAKTHOIO IIPOBOJAA 3 kB nocr. 25 kB 50 I'n
Homunanbnas 6250 MM 6250 MM
MuHuManpHas

®  Ha MepPeroHax M CTAHIMIX 5750 mm 5750 mm

e Ha mepee3aax 6000 mm 6000 MM

® B UCKJIFOUUTEIbHBIX CIIydasXx C 5550 Mmm 5675 mm

0c000ro paspereHus (5570 MM mtst Poccun)

MaxkcumarbHas 6800 MM 6800

* Ecau 9TO He ONpeesieHO B HOPMAaTHUBHBIX JJOKYMEHTAX.

[Tpu snexTpudukanmm (HOBOM CTPOUTEIHCTBE, PEKOHCTPYKIIMM U OOHOBJICHUM), IS
o0ecrieyeHHs TMOCHEAYIOmed MMOJbEMKH IIYyTH BBICOTY, IIOABECKM IpU OECHPOBECHOM
IIOJIOYKEHUH XKEJIATEIIHO BBIICPKUBATH:

e JlarBus, JIurBa u Dcronus: 6500 mm Ha neperonax u 6600 MM Ha CTaHIUSX.

e Poccus u Ykpauna: 6500 MM Ha neperoHax U CTaHLMSIX.

[OpM30HTaNbHOE OTK/IOHEHNE KOHTAKTHOTO NPOBO/AA OT OCK TOKOMPUEMHMKA C AJIMHOM paboyeit yactm
nosnosa 1270 mm ¢ yyeTom npornba onopbl U AENCTBMA BETPa AOJIKHO ObiTb He bosiee: Ana NpsambIx
y4yacTtkos nyTv — 500 mm, gna Kpusbix — 450 mm.

Poccusi (10nM0JIHUTENBHO):

1. ITo mokazareiio «Bvicoma nodseca KOHMAKmMHO20 NPO00ay:

IIpaBuna TeXHUMYECKOW HSKCIUTyaTaluu >Keje3HbIXx aopor Poccuiickoin denepanuu, yTBEpkIAEHHBIE
nprka3oM MuHuctepcTBa TpaHcnopra Poccuiickoit ®epepaumn ot 21 gmekadbps 2010 r. Ne 286
(mpunoxenne Ne 4, myHKT 4):

«Bvicoma nodgeca KOHMAKMHO20 NPOBOOA 8HE UCKYCCMBEHHBIX COOPYICEHUL O0NNCHA ObIMb He MeHee:
HA NEPE2OHAX U HCENEe3HOOOPONCHBIX cmanyusix - 5750 mm;

HA JCeNe3H000PoXCHbIX nepee3dax - 6000 mm.

Buvicoma noogeca konmaxmmuoeo npogoda 6 npedenax UCKyCCMBEHHbIX COOPYI’CEHUU Q0NINHCHA OblMb He
MeHee:

5550 mm - 0151 KOHMAKMHOU Cemu HOCMOAHHO020 MOKA Hanpsaxcenuem 3 KB,

5570 mm - 051 KOHMAKMHOU cemu nepemMerHo20 moKa nanpsaxcenuem 25 kB.

Bvicoma nodeeca konmaxkmnozo nposoda 0onxicna ovims He bonee 6800 mm.

(6 peo. [Ipuxaza Munmpanca Poccuu om 30.03.2015 Ne 57)».

Jns mpoextupoBanust BCM tpe6oBanust ycranoBiensl [OCT P 58322—2018 «KonrakTHast cets 1is
BBICOKOCKOPOCTHBIX JKEJIE3HOAOPOKHBIX JHHUI. TexHuueckne TpeOpOBaHMS M METOABI KOHTPOJIS»
(obmacte npumenenust 250>v>400 km/4), myHkT 4.2.1:

«Bvicmopa nooseca KOHMAKMHO20 NPOBOOA, MM, OOANCHA DbIMb He MeHee:

- 5550 — 01 KoHmakmHoOU cemu cucmemvl INEKMPOCHAOINCEHUSL NOCUTNOSIHHO20 MOKA HANPSAICEHUEM
3 xB;

- 5600 — 0 KoHmaxmmuou cemu cucmembvl INEKMPOCHAOINCEHUS NEPEMEHHO20 MOKA HANPSHCeHUeM
25 kB.
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Buvicoma noodseca konmaxmmuoeo nposooa 0ondxicHa bvime He boaee 5900 mmy.

2. T1o moka3zareio «(20PpU3OHMAIbHOE OMKIIOHEHUEe KOHMAKIMHO20 npoeoaa»:

BMmecTo mokazatenst «2opu3oHmanbHoe OmKIOHEHUe KORMAKMHO20 npogoda» B Poccun HOpMupyeTcs
MOKA3aTeNb «BbIHOC KOHMAKMHO20 npoooay. COOTBETCTBYIOIIMH TEPMHH YCTaHOBIEH CT. 89
T'OCT 32895—2014 «OnekTpudukanus u DJICKTPOCHAOKEHHE KEIE3HBIX IOpor. TepMHHBI H
oTpeJieNieHNs», IpUHATOMY Takke B bemapycu, Moinose u Ykpause.

KBBIHOC KOHMAKMHO20 nposoda: Haubonvuiee paccmosmue om NpoeKyuu MOYKU KOHMAKMHOO
npo600a JHcene3HO00POIHCHOU KOHMAKMHOU NO0BECKU HA NIOCKOCMb NYMU 00 OCU NYMU».

3HAYCHUST TOKA3ATeNS «BbIHOC KOHMMAKMHO2Z0 NPO8OOA» HA CTaluM OJKcIulyaTanud B Poccun
pernaMenTupoBanbl [IpaBunamu cojepkaHusl KOHTaKTHOH CETH, MUTAIONINX JIMHUH, OTCACHIBAIOIIUX
JMUHUAN, UIYHTUPYIOIIUX JUHUA W JUHAA 3JIEKTPOIepeavun, YTBEPKIASHHBIMU PACHOPSDKEHHEM
OAO «PXI» ot 25 anpenst 2016 1. Ne 753p (moamynkr 7.7.5.3):

«lIpedenvro donycmumvle 3HaueHUs: bIHOCA KOHMAKMHO20 NPOBOOa.

HA NPAMbBIX YUACMKAxX nymu npu ckopocmu osudicenust 0o 160 km/u — (300£30) ym;

HA NPAMBIX YYACMKAX nymu npu ckopocmu ogudicerust eviute 160 km/u — (300120) rum;

Ha KPUBBIX YUACMKAX HYyMU — 8 COOmEemcmeuu ¢ mabnuyeti 8.

Ta 6 JALOA g8 — HpGI[GJ'IBHO AOITYCTUMBIC 3HAYCHHA BBIHOCA KOHTAKTHOI'O

IIPpOBOJa B KPUBLIX

Pamuyc kpuBoii, M| [IpenenpHO qoMycTHMBIE 3HAYCHHS BBIHOCA KOHTAKTHOTO IPOBOJIA, MM,
JUISL JUTMHBI IPOJIETa, M

Jo 30 |CB.30|CB.35|CB.40 | CB. 45| CB. 50 | CB. 55 | CB. 60 | CB. 65

BKIIOY. | 1035 | 1040 | no45 | 1o 50 | 1055 | 1o 60 | mo 65 | mo 70

-350 | -400 | -400
Jo 300 Bxmt04. 350 | 200 | =200 - - - - - -

250 | -300 | -350 | -400 | -400
Cs. 300 10 500 | 550 | 300 | =350 | 200 | -200 | - - - -

150 | 200 | 250 | -300 | -350 | -400 | -400
Cp. 500 10 800 | 755 | 2200 | =250 | =300 | 350 | 200 | =200 | - -

100 | 150 | -200 | =250 | -300 | -350 | -400 | -400
Cs. 800 10 1000 | =755 | 2150 | =200 | =250 | =300 | =350 | =00 | =200 | -

-300 | -100 | -150 | -200 | -250 | -300 | -350 | -400 | -400
+100 | -100 | -150 | -200 | -250 | -300 | -350 | -400 | -400

-300 | -300 | -300 | -150 | -200 | -250 | -300 | -350 | -400
+150 | +100 0 -150 | -200 | -250 | -300 | -350 | -400

-300 | -300 | -300 | -300 | -300 | -200 | -250 | -300 | -300
+200 | +150 | +100 | +50 0 -200 | -250 | -300 | -300
Ci. 2000 10 3000 -300 | -300 | -300 | -300 | -300 | -300 | -300 | -300 | -300

) a +300 | +250 | +200 | +200 | +150 | +150 | +100 | +50 0

IIpumeuanus

1 B uncnuTene — 3Ha4eHHsI BHIHOCA Y OJTHOM OTOPHI, B 3HAMEHATENE — Y CMEKHOU C HEM.

2 3HaueHUs1 BBIHOCA, OOBEACHHBIC YTOIIICHHOW JHMHUEH, MPUMEHSIOT TOJBKO s
Y4aCTKOB CILTOIIHOM 3aCTPOMKH, JIECHBIX MACCHBOB U BBIEMOK ITyOHHOU Oosiee 7 M. B npyrux
MECTaxX ATHU 3HAYECHUs HE IPUMEHSIOT.

3 [Ipouepk B rpade TaOIHIBI 03HAYAET, YTO JJTHHA MPOJIETA PU TAKOM PaIyce KPUBOU
HE JIOIyCKAeTCA.

4 3Hak «+» 03HaYaeT HalpaBJeHHE BHIHOCA BO BHYTPEHHIOIO CTOPOHY KPUBOH, 3HAK «-»
- BO BHEIIHIOIO.
3HadyeHUs] TOKa3aTellsl «BbIHOC KOHMAKMHO20 npoeoda» Tpu npoekrupoanun BCM B Poccun
pernamentupoBadiel  ['OCT P 58322—2018 «KoHTakTHasg ceTb JUId  BBICOKOCKOPOCTHBIX

Cg. 1000 mo 1200

Cs. 1200 o 1500

Cg. 1500 mo 2000
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JKEIJIE3HOMOPOXKHBIX JTUHMHA. TeXHUYeCKHEe TPEeOPOBAHUS U METObI KOHTPOJISH» (001aCTh MPUMEHEHUS
250>v>400 km/9), myHKT 4.11.1: «... He 6onee 250 mm».

Kazakhstan, Lithuania, Russia, Ukraine, Estonia:

The height of the contact line in sections and stations must be:

Height of contact line support 3 kV DC. 25 kV 50 Hz
Nominal 6250 mm (6000 mm in 6250 mm (6000 mm in
Russia) Russia)

Minimum

e Sections and stations 5750 mm 5750 mm

e Crossings 6000 mm 6000 mm

o Exceptic_)nal cases with special 5550 mm 5675 mm

permission

Maximum 6800 mm 6800 mm

At electrification (new construction, reconstruction or refurbishment) for the purposes
of raising, the line suspension in unhung position should allow for:

e Latvia, Lithuania and Estonia: 6500 mm for sections and 6600 mm for stations.

e Russia and Ukraine: 6500 mm for sections and stations.

Horizontal deviation of the contact wire from the axis of the overhead contact line for pantograph
heads with a 1270 mm contact surface, allowing for support flexing and wind effects, shall be no more
than: for straight sections — 500 mm, for curves — 450 mm.

Russia (additional):

1. Regarding the parameter "Height of the OCL"":

The Rules for the Technical Use of the railways of the Russian Federation, approved by the order of the
Ministry of Transport of the Russian Federation of 21 December 2010 No. 286 (annex No. 4, paragraph
4):
"The height of the OCL outside the artificial structures should be no less:

At the line secions and railway stations - 5750 mm;

at railway crossings - 6000 mm.

The height of the OCL within artificial structures should be at least:

5550 mm - for a 3 kV DC contact network;

5570 mm - for a 25 kV AC contact network.

The height of the OCL wire should be no more than 6800 mm.

(In the ed. by the Order of the Russian Ministry of Transport of 30 March 2015 No. 57)."

For the design of the high speed lines, the requirements are set by GOST R 58322-2018 "Contact
Network for high-speed rail lines. Technical requirements and control methods" (application area 250 >
v > 400 km/h), paragraph 4.2.1:

"The height of the OCL wire, mm, should be no less:
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- 5550 - for the contact network of the electricity supply system of the current voltage 3 kV;
- 5600 - for the contact network of the AC electricity system with a voltage of 25 kV.
The height of the OCL wire should be no more than 5900 mm."

2. Regarding the parameter "horizontal deviation of the contact wire™:

Instead of the "horizontal deviation of the contact wire" parameter, the parameter "takeaway of the
contact wire" is regulated in Russia. The corresponding term is set in art. 89 of GOST 32895-2014
"Electrification and electricity supply of railways. Terms and definitions" adopted also in Belarus,
Moldova and Ukraine.

"Takeaway of the contact wire: The greatest distance from the projection of the point of the contact wire
of the railway OCL on the track plane to the axis of the track."

The opertional values of the parameter "contact wire takeaway" are regulated in Russia by the Rules of
The Contact Network, Feeding Lines, Suction Lines, Bypass Lines and Power Lines, approved by the
Russian Railways on 25 April 2016 No. 753p (sub-point 7.7.5.3):

"The maximum allowed value of the contact wire takeaway:

On straight sections of the track at speeds of up to 160 km/h - (300£30) mm;
On straight sections of the track at speeds above 160 km/h - (300+20) mm;
On curved sections of the track - according to table 8. »

Table 8 — The maximum allowed value of contact wire takeaway in curves

Curve radius, m The maximum allowed value of contact wire takeaway, mm,
for length of span, mm
Until 30 | From | From | From | From | From | From | From | From
inclusive |30 until|35 until|40 until|{45 until{50 until{55 until| 60 65
35 40 45 50 55 60 until | until
65 70
Until 300 -350 -400 | -400 i i i i i i
inclusive -350 -400 | -400
From 300 until -250 -300 | -350 | -400 | -400 i i i i
500 -250 -300 | -350 | -400 | -400
From 500 until -150 -200 | -250 | -300 | -350 | -400 | -400 i i
800 -150 -200 | -250 | -300 | -350 | -400 | -400
From 800 until -100 -150 | -200 | -250 | -300 | -350 | -400 | -400 i
1000 -100 -150 | -200 | -250 | -300 | -350 | -400 | -400
From 1000 until | -300 -100 | -150 | -200 | -250 | -300 | -350 | -400 | -400
1200 +100 -100 | -150 | -200 | -250 | -300 | -350 | -400 | -400
From 1200 until | -300 -300 | -300 | -150 | -200 | -250 | -300 | -350 | -400
1500 +150 | +100 0 -150 | -200 | -250 | -300 | -350 | -400
From 1500 until | -300 -300 | -300 | -300 | -300 | -200 | -250 | -300 | -300
2000 +200 | +150 | +100 | +50 0 -200 | -250 | -300 | -300
From 2000 until | -300 -300 | -300 | -300 | -300 | -300 | -300 | -300 | -300
3000 +300 +250 | +200 | +200 | +150 | +150 | +100 | +50 0
Notes :
1 In the numerator - the value of takeaway at one support, in the denominator - at the
adjacent with it.
2 Takeaway values, circled by a thickened line, are used only for areas of dense
buildings, woodlands and excavations with a depth of more than 7 m. In other places, these
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values are not used.

3 The sketch in the table means that the length of the span at such a radius of the curve
is not allowed.

4 The sign "+" means the direction of the takeaway into the inner side of the curve, the
sign "-" - into the outer.

The parameter "contact wire takeaway" for the design of the high speed lines in Russia is
regulated by GOST R 58322-2018 "Contact Network for High-Speed Rail Lines. Technical
requirements and control methods™ (application area of 250 > v > 400 km/h), paragraph 4.11.1:
"... no more than 250 mm."

Fpysua / Georgia:

4.2.9.1. BblcOTa KOHTAKTHOrO NpoBoAa

BbicoTa noaseca KOHTAaKTHOro Nposoaa 3 kB nocr.
HomuHanbHasA 6250 mm
MuHMMmanbHan
Ha neperoHax u CTaHUMAX 5750 mm
Ha nepee3gax 6000 mm
B MCK/IIOUYUTE/IbHbIX C/Ty4asnx ¢ ocoboro
y 5550 mm
paspeLleHns
MakcmmanbHasn 6800 mm

4.2.9.2. MaKkcumanbHOe roOpU3OHTasIbHOE OTK/JIOHEHWE C y4eToM npornba onopbl U AEUCTBMA BETPa
O0/KHO BbITb He 6bonee: Ana NPAMbIX y4acTKoB Nyt — 500 mm, ana Kpuebix — 450 mm.
3ursar - npam. £300mm Kpus. £400 mm

31K TpeboBaHMA yTBEPKAEHDI Cnegyowmmm gokymeHtamu: NT x.4. Fpy3un, n.7.4
MpaBuna TO KOHTaKTHOM ceTu XK.A4. Npy3umn 2007r», n. 7.5

4.2.9.1. Contact wire height

Height of contact line support 3 kv DC.
Nominal 6250 mm
Minimum
Sections and stations 5750 mm
Crossings 6000 mm
Exceptional cases with special
permis.fion ° 2550 mm
Maximum 6800 mm

4.2.9.2. Maximum lateral deviation allowing for support flexing and wind effects, shall be no more
than: for straight sections — 500 mm, for curves — 450 mm.
Overhead contact line stagger (Zigzag) - for straight sections. 300 mm, for curves. +400 mm
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These requirements are established by the following documents:
Georgian railway TOR, s. 7.4
Contact Network Maintenance Rules GR-2007 s.7.5

KasaxcraH / Kazakhstan:
4.2.9.1. BbicOoTa KOHTaKTHOro nposoga: Cm. Bbiwe

4.2.9.2. MaKkcumanbHOe ropu3oHTasibHoe OTKNOHeHue: CM. Bbilwe

311 TpeboBaHMA yTBEPKAEHDI Cneayowmmm gokymeHtamm: MYTIKC Ne 1182-L13 ot
29 pnekabpa 2016 .

4.2.9.1. Contact wire height: See above
4.2.9.2. Maximum lateral deviation: See above

These requirements are established by the following documents: PUTEX No. 1182-CZ of 29 December
2016

Nateua / Latvia:

4.2.9.1.: BbicOTa KOHTAKTHOro NpoBoAa

BblcoTa nozBeca KOHTAaKTHOrO NPOBOAA Ha NepPeroHax U CTaHUMAX A0/XKHA ObITb:
BbicoTa nozBeca KOHTaKTHOro nposoaa 3 KB nocrT.

HomuHanbHada 6250 mm

MwnHnmanbHaa

. Ha neperoHax u CTaHUmAxX 5750 mm

. Ha nepee3gax 6000 mm

o B UCKIIOMUTENbHbIX C/Ty4aax ¢ 0coboro paspelueHmns 5550 mm

MakcnmanbHasa 6800 mm

4.2.9.2.: MakcMmasibHOe ropuM3oHTaibHOE OTK/IOHeHWe

FopU30HTaNbHOE OTK/IOHEHME KOHTAaKTHOIO NPOBOAA OT OCM TOKOMNPUEMHMKA C AJIMHON paboyelt YacTu
nosnosa 1270 mm ¢ yyetom npornba onopbl U AENCTBUSA BETPA AOKHO ObITb He Bosee: ans NpAmMbIX
y4acTkoB nyT1 — 500 mm, ana Kpmebix — 450 mm.

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWLMMU AOKYMEHTAMU:
[3.1.] «OT3 ».A. NaTBUN» N.295
[3.2.] TE-3199 MpaBuna ycTpoicTea U T aneKTPUPULMPOBAHHDIX XK.4. N.2.2.1.

4.2.9.1. Contact wire height

The height of the contact line in sections and stations must be:
Height of contact line support 3 kV DC.

Nominal 6250 mm

Minimum

(2) Sections and stations 5750 mm

(3) Crossings 6000 mm

(4) Exceptional cases with special permission 5550 mm
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Maximum 6800 mm

4.2.9.2. Maximum lateral deviation

Horizontal deviation of the contact wire from the axis of the overhead contact line for pantograph
heads with a 1270 mm contact surface, allowing for support flexing and wind effects, shall be no more
than: for straight sections — 500 mm, for curves — 450 mm.

These requirements are established by the following documents:
[3.1.] Latvian railway TOR p. 295
[3.2.] TE-3199 p. 2.2.1.

Nurea / Lithuania:

4.2.9.1. BbicoTa KOHTAKTHOro NposoAa

BbicoTa nozBeca KOHTAaKTHOIO NPOBO/A Ha NepPeroHax U CTaHUMAX A0/1KHa ObITb:
HomuHanbHaA

- 6500 mm - Ha neperoHax;

- 6600 mm — Ha cTaHUMAX;

MuHnmanbHas:

- Ha NeperoHax un ctaHumax - 5750 mm

- Ha nepeesgax - 6000 mm

o B MCK/IIOUYUTEJIbHBIX C/Ty4asnx ¢ 0coboro paspelleHuns 5675 mm
MakcnmanbHaa 6800 mm

4.2.9.2. MaKkcMmanbHOe ropM3oHTaIbHOE OTK/IOHEHUE

FopW30HTaIbHOE OTKAOHEHME KOHTAKTHOTO NPOBOAA OT OCU TOKOMPUEMHMKA C y4eTOM nporvba onopbl
W OencTBma BeTpa A0MXKHO ObiTb He bosiee: A4nAa NpPAMbIX y4acTKoB nyTu — 500 mm, ans Kpusbix — 450
MM.

3Tn TpeboBaHUA YTBEPKAEHbI CAEAYHOWMMU OKYMEHTAMU:
[4.2.] Npasuna ycTpoiicTea 1 T3 KoHTaKTHOM ceTn AE/41

4.2.9.1. Contact wire height
The height of the contact line in sections and stations must be:
Nominal 6250 mm
- 6500 mm — on sections;
- 6600 mm — on stations;
Minimum
e Sections and stations 5750 mm
e Crossings 6000 mm
Exceptional cases with special permission 5550 mm
Maximum 6800 mm

4.2.9.2. Maximum lateral deviation

Horizontal deviation of the contact wire from the axis of the overhead contact line for pantograph
heads with a 1270 mm contact surface, allowing for support flexing and wind effects, shall be no more
than: for straight sections — 500 mm, for curves — 450 mm.
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These requirements are established by the following documents:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41

Monpgosa / Moldova:

Nonbwa / Poland:
TCU «3HeprocHabxeHne»

Energy TSI

Poccusa / Russia:
Cm. Bblle

See above

Cnosakusa / Slovakia:
TCW SHeprocHabkeHue

ENE TSI.

Ykpawuna / Ukraine:
4.2.9.1. BblcOTa KOHTAKTHOrO NpoBoAa

4.2.9.2. MaKkcnMmanbHOe ropm3oHTaIbHOE OTKNIOHEHUE

Cuctema Koneun 1520 mm:

[Ons rocygapcTB-4neHoB, MPUMEHAOWMX NPOodUIb TOKOMPUEMHMKA B COOTBETCTBUM C MYHKTOM
4.2.829.2.3 TCN «J/IOKOMOTUBbI WM NACCAXKMPCKMIA  MNOABUMKHOM COCTaB», MaKCMMasbHoe
rOPU30HTa/IbHOE OTK/IOHEHWE KOHTAKTHOIO NPOBOAA OT OCEBOM JIMHMUM TOKONPUEMHMKA NPU BOKOBOM
BeTpe A0/IKHO cocTaBaATb 500 MM Ha NPAMbIX y4acTKax Nyt 1 450 MM Ha KPMBbIX y4aCTKax NyTu.

JTa HOpma npeaycmMoTpeHa BHYTpeHHUM AokymeHTom AO «¥Y3» - «[llpaBunamm TexXHUYECKoro
0OCNYKMBAHMA KOHTAKTHOM CEeTU INEKTPUODULMPOBAHHDLIX KENe3HbIX [0por» YTBEPrKAEHHbIE
NPUKa3om YKpPanHCKuMX xenesHbix gopor Ne 546-L) ot 20.11. 2007.

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWLMMU AOKYMEHTAMU:

[8.1.]1 NT2 x.4. YKpauHbl (pa3gen 7, n.7.4)

[8.2.] CoopyreHus TpaHcnopTa. HKenesHble goporn Konem 1520 mm. Hopmbl npoekTupoBaHua. OEH
B.2.3-19-2018 (n. 22.26, 22.28)

4.2.9.1. Contact wire height
4.2.9.2. Maximum lateral deviation

Track gauge system1520 mm: For Member States applying the pantograph profile according to
LOC&PAS TSI, point 4.2.8.2.9.2.3 the maximum lateral deviation of the contact wire in relation to the
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pantograph centre under action of a cross wind shall be 500 mm on the straight track sections and 450
mm on the curved track sections.

This norm is provided for by the internal document of JSC "UZ" - "Rules for the maintenance of the
contact network of electrified railways" approved by the order of Ukrainian Railways No. 546-C of
11/20/2007.

These requirements are established by the following documents:

[8.1.] Ukrainian railways TOR (part 7, s. 7.4)

[8.2.] Transportation structures. 1520 mm gauge railways. Design standards. DBN B.2.3-19-2018 (s.
22.26,22.28)

3ctoHua / Estonia:
TpeboBaHMA: CM. BbliLLE.

3Tn TpeboBaHUA YTBEPKAEHbI CNEAYIOWNMM AOKYMEHTAMMU:
MpaBuna ycTaHaBAMBAIOTCA XO3ANCTBYHOLWMMU CybbekTamm cornacHo [9.1.] NT3 K.4. CTOHMM

Reguirements: see above.

These requirements are established by the following documents:
Rules are established by undertakings in accordance with [9.1.] Estonian Railways TOR

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpebosaHuMit B cTpaHax-yneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHMA K 3TOMy MapameTpy Mo OTHOWEHMIO K Konee 1520 Mm B pasHbIX rocygapcreax MMeoT
Hebonbwue pasnnuma. CTOUT MNoAYEepPKHYTb OCHOBHOe oTanune oT TCU — oTcyTCTBYeT TEPMUH
«HOMWHabHanA BbICOTA NOJBECa KOHTAKTHOro NPoBoAa». ITOT acNeKT cieayeT 0bcyanTb NpU PeBnsnn
TCU aHeprocHabxeHus.

The requirements for this parameter have only small differences in different states. A main difference
with TSI should be underlined — there is no definition of the nominal contact wire height. This aspect
should be discussed during the revision of the ENE TSI.

4.2.10. rabapum mokonpuémHuka / Pantograph gauge

a) TpebosaHua TCW / TSI requirements:

PYHKUMOHANbHbIE U TEXHUYECKUE XapPaKTEPUCTUKM 3TOrO OCHOBHOro napamertpa (4.2.10):
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(1) HuKakas 4acTb NnoacucTeMbl 3N1EKTPOCHABXKEHMA, KPOME KOHTAaKTHOrO NpoBoAa M dMKcaTopa,
He [OOJI)KHA BXOOMTb B MEXaHMYEeCKMI rabaput TOKOMPUMEMHMKA MOABUMKHOMO cocTaBa (cm. puc. 2
Mpunorkenus D).

(2) MexaHuyecknn rabaput TOKOMPUMEMHMKA MNOABUMKHOIMO COCTaBa ANA  QYHKLMOHANbHO
COBMECTUMbIX JIMHUA ONpefenseTca C UCMOAb30BaHMEM MeTOZa, NPeACTaBAeHHOro B NyHKTe 1.2
Mpunoxenus D, n npodpuneit TOKONPUEMHMKA, YKa3aHHbIX B NyHKTax 4.2.8.2.9.2.1 1 4.2.8.2.9.2.2 TCA
«JIOKOMOTMBbI M MNACCAXKMPCKUIA NOABUMKHOM COCTaBY.

(3) 3T0T rabaput fo/mKeH OblTb paccyMTaH C MCMOIb30BaHMEM KMHEMATUMYECKOrO MeToAa co
3HAYEHUAMM:

(a) ONA NONepeyvyHoro nepemeLeHna TOKONPUEMHUKA €py — 0,110 M HA HUNKHEN KOHTPOJIbHOM
BbicoTe h*y=5,0m 1

(b) ONA NOMNepeyHoro nepemeLleHmna TOKONPUEMHUKA €y Of 0,170 M Ha BEpPXHEN KOHTPO/IbHOWM
BbicoTe h's = 6,5 m,

B COOTBETCTBUM C NyHKTOM 1.2.1.4 MpunoxeHna D n apyrmmm 3sHaYEHUAMMU B COOTBETCTBUN C NMYHKTOM
1.3 MpwnnorkeHua D.

(4) Cuctema Koneun 1520 mm:

[na rocyaapcTB-4NeHoB, NPUMEHSIOWMX MPOdUAb TOKONPUEMHMKA B COOTBETCTBUW C MYHKTOM
4.2.8.2.9.2.3 TCU «JIOKOMOTMBbI W MNACCAKUPCKUI MNOLABUMKHOM COCTaB», CTATUYECKUN rabaput
TOKOMPUEMHMKaA onpegeneH B NyHKTe 2 [MpunoxeHna D.

Functional and technical specifications regarding this basic parameter (4.2.10):

(1) No part of the energy sub-system shall enter the mechanical kinematic pantograph gauge (see
Appendix D figure D.2) except for the contact wire and steady arm.
(2) The mechanical kinematic pantograph gauge for interoperable lines is specified using the

method shown in Appendix D.1.2 and the pantograph profiles defined in LOC&PAS TSI, points
4.2.8.2.9.2.1 and 4.2.8.2.9.2.2.

(3) This gauge shall be calculated using a kinematic method, with values:

(a) for the pantograph sway ep, of 0,110 m at the lower verification height h*, = 5,0 m and

(b) for the pantograph sway e, of 0,170 m at the upper verification height h’s = 6,5 m,

in accordance with point D.1.2.1.4 of Appendix D and other values in accordance with point D.1.3 of
Appendix D.

(4) Track gauge system 1520 mm:

For Member States applying the pantograph profile according to LOC&PAS TSI, point 4.2.8.2.9.2.3 the
static gauge available for pantograph is defined in point D.2 of Appendix D.

b) AHanus (3sontounn) TpeboBaHWI U JOKYMEHTOB B cTpaHax-dneHax OCH/, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

‘ 06wasn nuipopmauma / General information: |

Page 63 / 187



KoHTakTHaa rpynna OCHKA-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

Ka3zaxcran, JlatBus, JlutBa, Poccusi, Ykpauna, cToHus

Bricora PacCIIoJIOKCHUA, T'COMETPUUYCCKHUE pasMEpPbl M JHAIIA30H pa6oqer0 Xoaa
TOKOIIPUCMHHUKA JOJIZKCH obecneunBaTh HOPMAJIBHBIC YCJIOBUA TOKOCHhEMA M HAXOAUTCSA B
npeaciax OqepTaHHﬁ, KOTOPBIC OTACIICHBI OT ra6ap1/1Ta IIOABUKHOTI'O COCTaBa U OT 3a3€MJICHHBIX
qacTeu AONYCTUMBIMH 3JICKTPOU3OJIAIUOHHBIMHA BO3AYIITHBIMHA 3a30paMHu.

Pacnonoxenune TokonprueMHuKa (rabapuTt TOKOIIPUEMHHUKA) B IOAHATOM IOJI0KEHUU BO
BpEMsI JBUKEHMSI U HA CTOSIHKAX PErJIAMEHTUPYETCS JOIYCTUMBIMHU BO3IYLIHBIMHU 3a30paMH
MEX]y 4acTAMHU TOKOIPUEMHHKA, HaXOAALIErocs Mo/ HanpshKeHueM, rabapuToM MoABUKHOTO
COCTaBa U 3a3€MJICHHBIMU YacTAMU COOPYKEHUI.

Fa6apI/IT TOKOIIPUEMHHKA TOJI’KCH COOTBETCTBOBATDH PI/ICYHKy 1.

2040/2240 (ne nepesonar)
2000/ 2200 (na emaonyuar)
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SR —0—0—472—- ma

Puc. 1. PaccTosHHe MEXaY COOPYKEHHAMH, YCTPOACTBAMH KOHTAKTHOH CETH, TO-
KONPHEMHHKAMH M NOABHXHbIM COCTABOM: :
| — rabapuT NOABMXKHOM COCTaBa; 2 — rabapnT UCKYCCTBEHHBIX COOPY XKeHui; 3 — noso-
WEHHE TOKONPHEMHHKA C YYETOM €ro CMELLEHKA

Pucynok 1
re:

YUCJIUTCIIb — C HCCYIIIUM TPOCOM KOHTAKTHOM IIOJIBECKH

3HaMEeHaTeNb — 0€3 HECYIIEro TPoca KOHTAKTHON MOJIBECKH
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A1 — 450 MM Ha meperoHax M INIaBHBIX NYTSIX cTaHui, 950 MM Ha JIpYyrux MmyTsx
CTaHIMH, 375 MM MUHUMAJIbHBIN JOMYCTUMBIN IPOMEXYTOK Ha NIEPEroHaX M MyTSIX CTaHIIUM;

A2 — 350 mm HOpManbHBIHM, 300 MM MUHUMATBHBINA TOMYCTUMBIN;

o - 250 mM HOpMasbHbINA, 200 MM MUHUMAaJIbHBIA JOTYCTUMBIN.
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Kazakhstan, Latvia, Lithuania, Russia, Ukraine, Estonia

The placement height, geometrical dimensions and range of motion in operation of the
pantograph must ensure normal conditions of current collection and remain within a space
separate from the rolling stock gauge and earthed parts of the permitted sectioning.

The pantograph position (pantograph gauge) when raised during motion or at standstill
is governed by the permitted spacing between electrified parts of the pantograph, the rolling
stock gauge, and earthed parts of the structure.

The pantograph gauge must conform to Figure 1.

2040/2240 (ne nepesonar)
2000/2200 (na emanyuar)

where:

SR —0—0—4—- m.‘i

Puc. 1. PaccTosHHe MEXY COOPYXXEHHAMH, YCTPOHCTBAMK KOHTAKTHO# CETH, TO-

e ;
+_ 1400 1
e _\\
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Q\ sl © N s 2
Qi o LN NN T - 8| ]
= NRE
L& Sl < <{ NES
NE 577 1 el R (S NE
|8 1400 T\ : S8
Qés // 5 1N\ Q §
S 12200 & SIR
NS 4 et | ;‘\q\
Q]m / 2260 I\ S
55 ' RS : iy S
SiS . R 2800 R
NS B L3750 (8rR 20950 4450) ;Y 3
o g
: S 13
e | S 4900 RS
T 2060, il S ?
] - :

KONPUEMHHKAMH H NOABHXHDBIM COCTABOM:

| — rabapuT NOABMXKHOM COCTaBa; 2 — rabapnT UCKYCCTBEHHBIX COOPY XKeHui; 3 — noso-

WEHHE TOKONPHEMHHKA C YYETOM €ro CMELLEHKA

Figure 1

[Left side: (in sections) (in stations) middle: (for freight 4450) right: (in sections) (in
stations) Below: Fig. 1 Structures gauge, overhead contact line structure, pantographs and
rolling stock: 1 — rolling stock gauge; 2 — gauge of man-made structures; 3 — pantograph
position taking into account its displacement]
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numerator — with suspension line
denominator — without suspension line

A1 — 450 mm on sections and station main lines, 950 mm on other station lines, 375 mm
minimum permitted interval in sections and station lines;

A — 350 mm standard, 300 mm minimum permitted;

a - 250 mm standard, 200 mm minimum permitted.

Fpysua / Georgia:

KaK yKasaHo Bbiwwe PucyHoK 1. (/iutsa, Poccusa, YKkpanHa, IcToHMs)

A; — 450 MM Ha neperoHax W raBHbIX NyTAX CTaHUMi, 950 MM Ha ApYrux nyTax ctaHuun, 250 mm
MWHUMabHbIN AONYCTUMbIV NPOMENKYTOK Ha MeperoHax u NyTax CTaHuuiA;

A; — 200 MM HOpMasbHbINA, 150 MM MUHMMAAbHBIN AONYCTUMbI;

o - 200 MM HOpMasbHbIN, 150 MM MUHUMaNbHbIM SONYCTUMBINA.

311 TpeboBaHMA YTBEPKAEHDI CheayoWMMU OKYMEHTAMMU:
MpaBuna TO KOHTaKTHOM ceTu XK.4. Npy3nm 2007, n.3.5; 3.6.

As stated above Figure 1. (Lithuania, Russia, Ukraine, Estonia)

A1 — 450 mm on sections and station main lines, 950 mm on other station lines, 250 mm minimum
permitted interval in sections and station lines;

A, — 200 mm standard, 150 mm minimum permitted;

a - 200 mm standard, 150 mm minimum permitted.

These requirements are established by the following documents:
Contact Network Maintenance Rules GR-2007 s.3.5; 3.6.

KasaxcraH / Kazakhstan:

Nateua / Latvia:
[3.2.] TE-3199 MpaBuaa ycTpoiicTBa U T 3N1eKTPUDMLUMPOBAHHbIX X.4. N.2.2.5. Ans nocToAHHOro
TOKa

[3.2.] TE-3199 p. 2.2.5.

Nutea / Lithuania:

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWMMU AOKYMEHTAMU:
[4.2.] Npasuna ycTpoiicTea u T3 KOHTaKTHOM ceTn AE/41
TCU dHeprocHabxeHune

These requirements are established by the following documents:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41
TSI ENE
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Mongosa / Moldova:

Nonbwa / Poland:

TCW aHeprocHabxxeHne
Energy TSI

Poccusa / Russia:

(aononHuTENbHO)
Mpoduab Nono3a TOKONPUEMHMKA

Ha PucyHke 2 npusegeH npoduab N0N033 TOKOMPUEMHMKA, HA KOTOPbLIA PACCUUTAHLI
reoMmeTpuyeckme napameTpbl KOHTaKTHOM noaBecku. [aHHble napameTpbl OTHOCATCA K CKOPOCTAM
cebiwe 160 km/u.

o ??) R 150-300

/s pap 1200-1270

|

\ \/Eﬁ ‘ // > R 10000
g |
l

T

2000-2260

120-150

320-350

PUCYyHOK 2 KoHUrypauma u pasmepbl Noa0308

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWMMU AOKYMEHTAMU:
FOCT 32204—2013 «TOKONPUEMHWKM Ke1e3HOA0POKHOIO 3N1EeKTPONOABUMKHOIO cocTaBa. Obuimne
TEXHUYECKME YCN0BUAY (MPUHAT NPOTOKoNOM MexkrocyaapcTseHHoro CoBeTa No cTaHA4apTU3aLmMK,
MeTponornm u ceptndmrKkaumm ot 27 nioHsa 2013 r. Ne 57-, npncoeAnMHUBLIMECA CTPAHbI
AsepbaingkaHckana Pecnybanka; Pecnybnnka ApmeHus; Pecnybanka Benapycb; Kbiprbisckas
Pecnybnuka; Pecnybnnka MongoBsa; Poccuiickas ®eaepauma; Pecnybnumka YabekucraH)

(additional)
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Pantograph head profile

Figure 2 shows the profile of the pantograph head the overhead contact line geometry is
calculated to match. These parameters are for speeds over 160 km/h.

A:)f) R 150-300

S /5 pp 1200-1270

e

|

— \ @ | // > R 10000
444 |
|

2000-2260

120-150

J20-350

Figure 2 Pantograph head configuration and size

These requirements are established by the following documents:

GOST 32204—2013 “Pantographs of electric railway rolling stock. General technical conditions
"(adopted by the protocol of the Interstate Council for Standardization, Metrology and Certification
No. 57-P of June 27, 2013, the acceding countries Azerbaijan Republic; Republic of Armenia; Republic
of Belarus; Kyrgyz Republic; Republic of Moldova; Russian Federation; Republic of Uzbekistan)

Cnosakus / Slovakia:
TCU dHeprocHabxeHune

ENE TSI.

YkpauHa / Ukraine:

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOLLMMU AOKYMEHTAMU:

[8.6.] MpaBuna ycTpoicTBa M TEXHMUYECKOrO OBCNYKMBaAHUA KOHTaKTHoOM ceTn L|9-0023 (puc.2.2.1 u
Tab6n..2.2.3)

These requirements are established by the following documents:
[8.6.] Rules on Construction and Technical Servicing of Overhead contact lines TsE-0023 (fig. 2.2.1 and
table 2.2.3)

3ctoHua / Estonia:
TpeboBaHMA: CM. BbllLIE.

3Tn TpeboBaHUA YTBEPKAEHbI CAEAYIOLMMU AOKYMEHTAMU:
MpaBunna ycTaHaBAMBAOTCA XO3AMCTBYOWMMM cybbekTamm cornacHo [9.1.] MT3 .4, dcToHMK.

Reguirements: see above.
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These requirements are established by the following documents:
Rules are established by undertakings in accordance with [9.1.] Estonian Railways TOR

c) MepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpebosaHuit B cTpaHax-YneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbiBOA: B Lenom, TpeboBaHMA BO BCEX CTPAHaX K AaHHOMY napameTpy oAMHaKkoBbl. [pu paspaboTke
eguHon cneymdmKkaummn ana cuctembl Konen 1520 mm BbileyKasaHHble OKYMEHTbI MOTYT ObITb B3ATbI
32 OCHOBY. 10 OTHOLWEHMIO K BeAnYMHamM Al, A2 1 o OTMeYEHbI HEKOTOPbIE PAa3IMUNA MeXAY Tabaunuein
01 8 TCU 1 HauMoHanbHbIMK NpaBuaamn aas cuctembl 3 KB noctosHHoro Toka. MHpopmauma no
Be/InYMHe O elle He NpeaocTaB/ieHa y4acTHMKaMmn KoHTaKTHOM rpynnbl. Hactoswme nonoxenua TCU
OCHOBBIBAIOTCA Ha paHee npeaocCTaBAeHHOM 3HadyeHuu gna cTpaH yneHos OCHK/, KoTopble numerot
rabaput ToKONpUeMHUKa anaa kosen 1520 mm.

Conclusion: the requirements for this parameter are on the whole identical in all countries. The above
documents may be used as a basis in developing uniform specifications for 1520 mm gauge systems.
With respect to the values of A1, A2 and a, some differences are noted between table D1 in the TSI
and the national rules for a 3 kV DC system. Information on the value of 6 has not yet been provided
by the members of the Contact Group. Current TSI text is based on previously submitted value for
OSJD countries which have pantograph gauge for 1520 m system.

4.2.11. CpedHee Haxcamue mokonpuémHuka / Mean contact force

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKU 3TOFO OCHOBHOrO napamertpa (4.2.11):

(1) CpenHee Ha)KaTMe TOKOMPUMEMHWMKA BO Bpems ABWMXKeHUA Fm ABnAeTcA CTaTUCTUYECKMM
CpegHUM Ha)KaTMem TOKOMPMEMHWKA. Fm ABnfeTca pesy/ibTaTOM CTAaTUYECKOW, AUMHAMUYECKON U
a3pOAMHAMMNYECKOM COCTABAAIOLLMX HAXKATUA TOKONPUEMHMKA.

(2) [OunanasoHbl FmM 4na Kaxgoh M3 CcUCTeM 3/1eKTPOCHabKeHua onpegeneHbl B Tabavue 6
cTtaHgapTta EN 50367:2012.

(3) KOHTaKTHble NOABECKM A0KHbI BbITb CNPOEKTUPOBAHbLI TAaKMM 06pa3om, UTO-6bl BblAEPKMBATD
BbllLieyKa3aHHbIe MPOEKTHble orpaHnyeHmsa Fm, npmueeaeHHble B Tabanue 6 ctaHaapTta EN 50367:2012.
(4) KpuBble npumeHAoTCa Ana ckopoctei Ao 360 Km/u. [1na ckopocTteit Bbite 360 KM/4 A0NXKHbI
NPUMEHATLCA NpoLeaypbl, YKasaHHble B NyHKTe 6.1.3.

Functional and technical specifications regarding this basic parameter (4.2.11):

(1) The mean contact force Fm is the statistical mean value of the contact force. Fm is formed by
the static, dynamic and aerodynamic components of the pantograph contact force.
(2) The ranges of Fm for each of the power supply systems are defined in EN 50367:2012 Table 6.
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(3) The overhead contact lines shall be designed to be capable to sustain the upper design limit of
Fm given in EN 50367:2012 Table 6.

(4) The curves apply to speed up to 360 km/h. For speeds above 360 km/h procedures set out in
point 6.1.3 shall apply.

b) AHanus (aBontoumn) TpeboBaHMN U AOKYMEHTOB B CTpaHax-d4neHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

KOHCTpYKLMA NOABEMHOIO MEXaHM3MA TOKONPUEMHMKA B paboyem gnanasoHe A0/KHa
obecneynBaTb CTaTUYECKOE HaXKaTue:

ONA TOKONPUEMHUKOB TAXenoro tuna: npu nogveme 90 H, npu onyckanum -120 H, cpegHee — 100 H;
ONA TOKONPUEMHUWKOB nierkoro tmna: npu nogveme 70 H, npu onyckanum 90 H, cpeagHee — 75-80 H

311 TpeboBaHMA YTBEPKAEHDI CheayOWMMU OKYMEHTAMMU:

KoHTaKTHan ceTb (Tabn.10)

The pantograph should ensure a static contact force throughout the operating range:
For heavy pantographs: raising 90 H, lowering 120 H, average — 100 N;

For lightweight pantographs: raising 70 H, lowering 90 H, medium — 75-80 N.

These requirements are established by the following documents:
Contact network (table 10)
KasaxcraH / Kazakhstan:

5.1.2 OCHOBHblE TEXHWYECKWE MNOKA3ATENW TOKONPUEMHWKOB B npeaenax paboyei BbICOThLl J0MKHbI
COOTBETCTBOBATE YKa3aHHbIM B Tabnuue 2.

Tabnuuya 2 — OCHOBHbIE TEXHUYECKWME NOKA3ATENN TOKONPUEMHIWKOB

3HaveHune nokasartens anA
TOKUHDHEMHHKE THna
HauwmeHoBaHne nokasaTens

THAKENBIA NEerkad
Haxartwme:
- HauMeHbllee akTueHoe, H, He meHee 90 70
- Haubornblee naccueHoe, H, He Bonee 90 130 110
PazHuua mexay HanGonbLWmnmM M HAMMEHBLUMM HAXaTUAMK NPK O4HOCTOP OHHEM OBUXE-

HKM TOKONpMeMHKUKa, H, He Bonee 15 15
[BOMHAA BENMYMHA TPEHWA B LUAPHWMPAX, NPUBEAEHHAA K KOHTAKTHOW NOBEPXHOCTK MNOMNo-

308, H, He Bonee 25 20
OnyckatwLlee ycunue, H, He MeHee 200 120
YaepxuBarlwee yeunume, H, He MeHee 200 120
Bpemsa nogbema TOKONpUEMHKKA, ¢, He Bonee 10 10
Bpema onyckaHWs TOKONPUEMHUKE, C, He Bonee B 6
[None peyHas XECTKOCTb TOKONPUEMHKMKA, Himm, He MeHee 17 17
[NpofoneHas KecTKOCTL TOKONPUEMHUKE, HIMM, He MeHee 12 12
MNpueeneHHasa macca, kr, He Bonee 45 33
MpumeyaHuna
1 VY TOKONPUEMHKWKOE, NpeaHasHaYeHHbIX 4Ans paboTel Ha KenesHOAOPOKHOM 3NEKTPONOOBMKHOM COCTABE C HaM-

Bonbwmmmn ckopoctamm 4o 120 km/y, QonycKkaeTcA YBENMYeHne NpMBEAEHHOM Macchl 00 55 Kr.

2 Mpn TemnepaType OKPYKaKLWEro Bo3nyxa HUxe mMuHyc 30 °C gonyckaeTca YyBenMYeHWe BPEMEHW NOOALEMAE K

ONyCKaHWA TOKONPWEMHKWKA B NONTOpa pasa.
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311 TpeboBaHMA YTBEPKAEHDI CNeAYOWMMU LOKYMEHTAMMU:
FOCT 32204—2013 «TOKONPUEMHUKN Ke1e3HOA0POXKHOIo NOABUMKHOIO cocTaBa. Oblwme
TexHudeckme ycnosua» (MyHKT 5.1.2). Kpome Poccun, ctaHaapT NnpuHaT B benapycn 1 Mongose.

5.1.2 OcHOBHblE TEXHWYECKWE NOKa3aTenu TOKONPUEeMHWKOB B npegenax paboYen BbICOTbl J0MKHbI
COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 2.

Tatnuuya 2 — OcHOBHbIE TEXHUYECKME NOKA3ATENN TOKONPUEMHWKOB

3HavyeHune nokasartens AnA
TOKONPUEMHKMEa Tuna
HauwmeHoBaHne nokasaTens

TAKENBIA NEerknia
Haxartwe:
- HauMeHbllee akTuBHoe, H, He meHee 90 70
- HamBonblwee naccueHoe, H, He Bonee 90 130 110
PasHuuya mexay HanGonbLWMM M HAMMEHBLUMM HAXaTUAMKU NPU OQHOCTOP OHHEM OBUME-

HKM TOKONpMeMHWKa, H, He Bonee 15 15
[eoiMHanA BENMYMHA TPEHWA B LUAPHMPAX, NPUBEAEHHAN K KOHTAKTHOW NOBEPXHOCTW MNOMno-

308, H, He Bonee 25 20
OnyckatwLlee ycunue, H, He MmeHee 200 120
Yaep#uearulee yeunue, H, He meHee 200 120
Bpema nogbema TokonpueMHuka, ¢, He bonee 10 10
Bpema onyckaHWa TOKONpUeMHUKA, ¢, He Bonee 6 6
[None peyHas KecTKOCTE TOKONPUEMHKUKa, HiMm, He MeHee 17 17
[NpogoneHasn »ecTKOCTE TOKOMPUEMHMKA, HiMM, He MeHee 12 12
MpuBeaeHHan macca, kr, He Gonee 45 33
MpumeyaHuna
1 Y TOKONPUEMHWKOB, NpeaHasHaYeHHbIX Ans paboTbl Ha Kene3HOA0POKHOM 3NEKTPONOOBMKHOM COCTABE C HaM-

BGonbwumK ckopocTaMi Ao 120 kM/y, AonycKkaeTca yBenuYeHne NpUBeeHHOR Macckl Ao 55 Kr.

2 Mpu TemMnepaType OKPYKaKILWEro Bo3ayxa Huxe MuHyc 30 °C gonyckaeTca yBenuMueHWe BpeMeHW nodbema W

OMyCKaHWA TOKONPWMEMHUKA B NONTOpa pasa.

These requirements are approved by the following documents:
GOST 32204—2013 “Current collectors of railway rolling stock. General technical conditions” (clause
5.1.2). In addition to Russia, the standard is adopted in Belarus and Moldova.

Nateua / Latvia:

KOHCTpYKLMA NOABEMHOIO MexaHM3ma TOKONpUeMHMKa B pa60qu Anana3oHe AO0/1XKHa
obecneynBaTb CTaTUYECKOE HaXKaTue:

J 019 TOKOMPUEMHMKOB TAMKENOro TMNa: akTueHoe (npu nogbeme) 90-100 H, naccusHoe (npu
onyckaHuu) 100-130 H, cpegHee — 95-115 H;
J 019 TOKOMPUEMHUKOB JIEFKOTO TMNA: akTUBHOeE (Npu nogbeme) 60-70 H, naccusHoe (npu

onyckaHuu) 80-90 H, cpegHee — 75-80 H

3T TpeboBaHNA YTBEPKAEHDI CAEAYIOLLMMU AOKYMEHTAMU:

[3.3.] MHCTpYKLMA No 3KCNayaTaLMmn TOKONPUEMHMKA

[3.4.] UHCTPYKLMA NO KOMUCCMOHHOM NPOBEPKE TOKONPUEMHUKOB

The pantograph should ensure a static contact force throughout the operating range:

. For heavy pantographs: active (raising) 90-100 H, passive (lowering) 100-130 N, average — 95-
115 N;

o For lightweight pantographs: active (raising) 60-70 N, passive (lowering) 80-90 N, medium —
75-80 N
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These requirements are established by the following documents:
[3.3.] Pantograph Operating Manual
[3.4.] Instructions on Inspections of Pantographs at Placing in Service

Nutea / Lithuania:
KOHCTPYKLMA NOABEMHOrO MexaHM3Ma TOKONPUEMHMNKa B paboyem amanasoHe AO/MKHA
obecneunBaTb CTaTUYECKOE HaXaTne:

. 0191 TOKOMPUEMHMKOB TAMKENOro TMNa: aktusHoe (npu nogbeme) 90-100 H, naccusHoe (npu
onyckaHuu) 100-130 H, cpeaHee — 95-115 H;
. ON151 TOKONPUEMHWKOB NIETKOTO TMMa: akTUBHOeE (Npu nogbeme) 60-70 H, naccuBHoe (npwm

onyckaHuu) 80-90 H, cpeaHee — 75-80 H

3Tn TpeboBaHUA YTBEPKAEHDLI CNEAYIOWNMU AOKYMEHTAMMU:
MHCTPYKUMA NO 3KCNyaTauymn TOKONPUEMHMKA

M3-3a HaXKaTnA TOKONPUEMHMKA KOHTAKTHbIM NPOBOA, He A0MKEH NogHUMaTbeA 6onee 250 mm B
TOYKax GUKCATOPOB.

31K TpeboBaHUA YTBEPKAEHbI CNeayoWMMM JOKYMEHTAMMU:
[4.2.] Npasuna ycTpoiicTea u T3 KoHTaKkTHOM ceTn AE/41

The design of the lifting mechanism of the pantograph in the operating range should provide static
force:

e for heavy type pantographs: active (when lifting) 90-100 N, passive (when lowering) 100-130 N,
average - 95-115 N;

e for light type pantographs: active (when lifting) 60-70 N, passive (when lowering) 80-90 N, average -
75-80 N

These requirements are approved by the following documents:
Pantograph instruction manual

The pantograph contact force shall not lift the overhead wire more than 250 mm at the support.

These requirements are established by the following documents:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41

Monposa / Moldova:

Monbuwa / Poland:
TCU sHeprocHabxeHne

Energy TSI

Poccua / Russia:
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5.1.2 OcHoBHble TEXHWYECKWE MOKa3aTen TOKONpUEeMHWKOB B npegenax paboYei BbICOTbLl J0MKHbI
COOTBETCTBOBATL YKazaHHbIM B Tabnuue 2.

Tatnuya 2 — OcHOBHblE TEXHUYECKWME NOKA3aTENN TOKONPUEMHWKOB

3HaveHue nokasarens anA
TOKONPUEMHKMEa Tuna
HaumeHoBaHne nokasaTens

THKENBIA Nerkmia
Haxartwe:
- HaMMmeHbluee akTMBHOE, H, He MeHee 90 70
- HamBonblwee naccueHoe, H, He Gonee 90 130 110
PasHuuya mexay HanbonbLWMM M HAMMEHBLUMM HaXaTUAMKW NPU OQHOCTOP OHHEM OBUWMXE-

HI1KM TOKONpMemHWUKa, H, He Bonee 15 15
[eoMHanA BENMUMHA TPEHWA B LUAPHMPAX, NPUBEAEHHAN K KOHTAKTHOM NOBEPXHOCTW MOMNo-

308, H, He Bonee 25 20
Onyckatwllee yeunuve, H, He MeHee 200 120
Yaepxuearwulee yecunue, H, He meHee 200 120
Bpema nogbema TokonpueMHuka, ¢, He Bonee 10 10
Bpema onyckaHua TOKONpUEMHMKA, C, He Bonee 6 6
[None peyHas KecTKOCTE TOKONPUEMHKMKA, HiMMm, He MeHee 17 17
[NpogoneHan KecTKOCTE TOKONPUEMHMKA, HiMm, He MeHee 12 12
[NpueefeHHana macca, kr, He Gonee 45 33
MpumMmeyaHua
1 Y TOKONPUEMHKWKOB, NpeaHa3HaYeHHbIX Ans paboThl Ha Kene3HOA40POKHOM 3NEKTPONOOBMKHOM COCTABE C HaM-

BGonbwumK ckopocTaMi Ao 120 km/y, AonyckaeTea YeenuyeHne NprUBeeHHoN Macesl Ao 55 Kr.

2 Mpwn TemnepaType OKPYaKLWEro Bo3nyxa Huxe muHyc 30 °C gonyckaeTca yBenMYeHMe BPEMEHW NOOLEMA W

OMyCcKaHWA TOKONPMEMHUKA B NONTOpa paza.

31K TpeboBaHUA YTBEPKAEHbI CNeayoWwMMM JOKYMEHTAMMU:
FTOCT 32204—2013 «TOKOMPUEMHUKU KEeNe3HOAOPONKHOro MNoABMMHOro coctasa. Ob6uwme
TexHu4yeckume ycnosma» (NyHKT 5.1.2). Kpome Poccun, ctaHgapT npuHAT B Benapycn u Mongose.

5.1.2. Main technical indicators of panthographs in the operational height limits shall comply with
those indicated in Table 2.

Table 2 - Main technical indicators of panthographs

Indicator Indicator’s value for
pantograph type
Heavy Light
Contact force:
e The lowest active, N, not less than 90 70
e The greatest passive, N, not more than 90 130 110
Difference between the greatest and lowest contact force with the one-side | 15 15

movement of pantograph, N, not more

Double friction in the joints, reduced to the contact surface of the skids, N, 25 20
not more than

Lowering effort, N, not less than 200 120

Maintaining effort, N, not less than 200 120
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Time for lifting pantograph, sec, no tmore than 10 10

Time for lowering pantograph, sec, not more than 6 6

Lateral stiffness of pantograph, N/mm, not less than 17 17

Longitudinal stiffness of pantograph, N/mm, not less than 12 12

Reduced mass, kg, not more than 45 33
Notes :

1. It is allowed to increase the reduced mass for the pantographs designed for operation on railway
vehicles with electric traction at maximal speed of 120 km/h.2. In case of temperature of surrounding
air lower than -30°C it is allowed to increase the times of lifting and lowering pantographs by 1,5 times.
These requirements are established by the following documents:

GOST 32204-2013 "The pantographs of the railway rolling stock. General technical conditions" (para.
5.1.2). In addition to Russia, the standard has been adopted in Belarus and Moldova.

Cnosakus / Slovakia:

TCU dHeprocHabxeHune

ENE TSI.

YkpauHa / Ukraine:
KOHCTpYKLMA NOABEMHOTO MeXaHM3Ma TOKONPUEMHMKa B paboyem AnanasoHe A0/KHa
obecneunBaTh CTaTUYECKOE HaMKaTHe:

. AN TOKONPUEMHWKOB TAXKEIOro TUMa: HauMeHbLIee aKTMBHOe (MpuU Nnogbeme) He meHee
90 H, Haubonbluee naccuBHoe (Npu onyckaHun) He 6onee 130 H
. [ON19 TOKONPUEMHMKOB IEFKOTO TUMA: HaMmeHbllee akTMBHOe (Npu noabeme) He MeHee

70 H, Hanbonbwee naccusHoe (Npu onyckaHuu) 110 H

311 TpeboBaHMA YTBEPKAEHDI CheayoWMMM OKYMEHTAMMU:
[8.7.] ACTY T'OCT 32204:2016 TOKONPUEMHUKU XKeNe3HOAOPOXKHOIO 3/1eKTPONOABUKHOIO COCTaBa.
Ob6Lwme TeXHMYECKNE YCNOBUS.

The pantograph should ensure a static contact force throughout the operating range:

o For heavy pantographs: the lowest active (raising) no less than 90 H, the highest passive
(lowering) no more than 130 H;
o For lightweight pantographs: the lowest active (raising) no less than 70 H, the highest passive

(lowering) 110 N

These requirements are established by the following documents:
[8.7.] DSTU GOST 32204: 2016 Current collectors of railway electric rolling stock. General specifications.

3ctonua / Estonia:
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KOHCTPYKLMA NOABEMHOIO MEXaHM3Ma TOKOMPMEMHMKA B paboyem AnanasoHe Ao/KHa obecneyunBaTb
CTaTUYecKoe HaXKaTue:

® /19 TOKONPUEMHUKOB TAMKENOro TUNa: akTuBHOoeE (npu nogbeme) 90-100 H, naccMBHOe
(npu onyckanuu) 100-130 H, cpegHee — 95-115 H;

® /19 TOKOMPUEMHUKOB /IEFTKOTO TUMA: akTUBHoe (nNpu nogbeme) 60-70 H, naccuBHoe
(npu onyckaHuu) 80-90 H, cpeaHee — 75-80 H.

311 TpeboBaHMA YTBEPKAEHDLI CIeAYIOWMMN AOKYMEHTAMMU:
MpaBuna ycTaHaBAMBAOTCA XO3AMCTBYOLWMMM cybbekTamu coracHo [9.1.] MNT3 k.4. 3CToHMM.

The pantograph should ensure a static contact force throughout the operating range:

e For heavy pantographs: active (raising) 90-100 H, passive (lowering) 100-130 H, average
—95-115 N;

e For lightweight pantographs: active (raising) 60-70 H, passive (lowering) 80-90 H,
medium — 75-80 N.

These requirements are established by the following documents:
Rules are established by undertakings in accordance with [9.1.] Estonian Railways TOR.

c) MepecMmoTpeHHble BbIBOAbI MO CpaBHEHMIO TpebosaHuit B cTpaHax-yneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

HopmupyeTtca TOoNIbKO cTaTUYEeCKoe HaxaTtue (C HeboNbWNUMKU Pa3NnNYMAMK), AMHAMUYECKoe HaxKaTue
He HopmupyeTca Ana ckopocTeit Ao 160 Km/4y. [aHHble napameTpbl OCTalOTCA aKTyaNbHbIMM ANA
cuctembl 1520 mm.

Only static contact force is standardized (with minor differences), dynamic contact force is not
standardized for speeds up to 160 km/h. These parameters remain relevant for the 1520 mm system.

4.2.12. fluHamuyeckue xapakmepucmuku U Ka4yecmso mokocvéma / Dynamic behaviour and
quality of current collection

a) TpebosaHuma TCW / TSI requirements :

®YHKUMOHANbHbIE U TEXHUYECKUE XapPaKTEPUCTUKM 3TOrO OCHOBHOro napamertpa (4.2.12):
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(1) B 3aBMCMMOCTM OT METOAa OLEHKM KOHTaKTHasA NoABeCcKa A0NXHA A0CTUraTb AMHAMUUYECKUX
XapPaKTePUCTUK M NogbemMa KOHTaKTHOro npoBoAda (Mpu pacyeTHOM CKOPOCTU), yKasaHHbIX B
Tabnuue 4.2.12.

Tabnuya 4.2.12 Tpe6osaHua K OUHAMUYECKUM XAPAKmMepucmuKam u Ka4ecmsy moKocvbema

TpeboBaHue v =250 [Km/u] 250 > v > 160 [Km/u] v £160 [km/u]

CBob60AHOE NPOCTPAHCTBO ANA 25
noabema ¢umkcatopa 0
C

pefHee HaxKaTtue cm. 4211
TOKONpUemMHuKa Fn,
CTaHOapTHOE OTK/IOHEHME NpK
MaKCMMa/IbHON CKOPOCTU IMHNU 0,3Fn

omax [N]

<
CKOPOCTb UCKPEHMUA NpK = 0,1 ana cucrem

MaKCMManbHOM CKOPOCTU IMHUK, NEPEMEHHOTO TOKa
NQ [%] (MMHUManbHaA

< 0,2 ans cuctem
AANTENBHOCTb AYrK 5 mc)

MNOCTOAHHOIO TOKa

(2) So — pacueTHbIli, CMOAEMPOBAHHBIN WU M3MEPEHHbIN MOLbEM KOHTAKTHOrO MPOBOAA Ha
duKcaTope, obecneyeHHbI! B HOPMa/bHbIX YCAOBUAX IKCMJyaTauumM C  OAHUM WU
HECKO/IbKMMM  TOKOMPUEMHUKAMU C Mpeaesiom Ha)aTus TOKOMpUeMHWMKa Fm  npwu
MaKCMMasibHOMW CKOPOCTM AuMHMWU. B Tex cnyyaax Korga nogbem ¢urcatopa ¢pusmyecku
OrpaHUYEH M3-3a KOHCTPYKLMW KOHTAKTHOW MOABECKM, Heobxoaumoe paccTofaHMe AOJIKHO
6bITb yMmeHbLueHo a0 1,5So (cm. nyHKT 5.10.2 ctangapta EN 50119:2009).

(3) MakcumanbHaa cuna (Fmax) 0BbIMHO HaxoawuTcA B AuanasoHe Fn NAOC TPU CTaHAAPTHbIX
OTK/IOHEHWSA Omay; DONEE BbICOKME 3HAYEHMA MOTYT ObITb NOJIYYEHbI B ONpPeeieHHbIX MeCcTax U1
npuseaeHbl B Tabnuue 4 wn nyHkTe 5.2.5.2 craHgapta EN50119:2009. [ns TBepAbix
KOMMOHEHTOB, TaKMX KaK CEKLUMOHHbIE M30NATOPbI B CUCTEMAX C BO3AYLUHbIMW NOABECKAMM,
HaKaTue TOKONPUEMHMKA MOXKET BbITb yBENYEHO MakcumMmym g0 350 H.

OcobbIli cnyyait (7.4.2.5.1) gna "MTOBCKOM Xene3HoAopoKHoM ceTu (Cnydait «M» (T.e. NOCTOAHHbIN)):
[NA cylLecTByOWMX KOHCTPYKLUMIA KOHTAKTHbIX MOABECOK cBO6OAHOE NPOCTPaHCTBO AN MoAbema
dUKcaTopa pacCUMTLIBAETCA B COOTBETCTBMM C HALMOHANbHBIMU TEXHUYECKMMWU MNPaBUIaMMU,
3aAB/IEHHbIMU 1A 3TOM Lenu.

Functional and technical specifications regarding this basic parameter (4.2.12):

(1) Depending on the assessment method, the overhead contact line shall achieve the values of
dynamic performance and contact wire uplift (at the design speed) set out in Table 4.2.12.

Table 4.2.12 — Requirements for dynamic behaviour and current collection quality
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Requirement v = 250 [km/h] 250 > v > 160 [km/h] v £160 [km/h]
Space for steady arm uplift 250
Mean contact force Fr, See 4.2.11

Standard deviation at maximum

0,3Fm
line speed Omax [N]
Percentage of arcing at < 0,1 for AC systems
maximum line speed, NQ [%] £0,2 <0,1
(minimum duration of arc 5ms) < 0,2 for DC systems

(2) So is the calculated, simulated or measured uplift of the contact wire at a steady arm,
generated in normal operating conditions with one or more pantographs with the upper limit
of Fm at the maximum line speed. When the uplift of the steady arm is physically limited due
to the overhead contact line design, it is permissible for the necessary space to be reduced to
1,5S0 (refer to EN 50119:2009, clause 5.10.2).

(3) Maximum force (Fmax) is usually within the range of Fn, plus three standard deviations Omax;
higher values may occur at particular locations and are given in EN 50119:20009, table 4, clause
5.2.5.2. For rigid components such as section insulators in overhead contact line systems, the
contact force can increase up to a maximum of 350 N.

Specific case (7.4.2.5.1) for the Lithuanian network (P case, i.e. permanent):
For existing overhead contact line designs the space for steady arm uplift is calculated according to
national technical rules notified for this purpose.

b) AHanus (3Bontounn) TpeboBaHWI N AOKYMEHTOB B cTpaHax-dneHax OCH /[ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

KOHCTpYKTMBHAsA BbICOTA LLENHOM NOABECKM B TOUKe nogseca -1,8 m ¢ gonyckamu - 0,3 m n + 0,5 m.
KOHTaKTHaAa noaBecka He A0J/KHA AOMNYCKaTb OTXaTuMe KOHTAKTHbIX NPOBOAOB TOKOMNPUEMHUKAMK Y
¢duKcaTopos 6onee 250 Mm NpuM KpalHMX PAcUYETHbIX 3HAYEHUAX BETPA, TEMMNEPATYPbl U CYMMApPHOro
HaXKaTuA TOKOMPUEMHUKOB 3/1EKTPONOABMMKHOIO cOCTaBa. HOMUHaNbHOE HaTAXEeHME He U3HOLLEHHOro
KOHTAKTHOro nNpoBoaa Ans meaHbix nposoaos 10 KH (1000 Krc)

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWMMU AOKYMEHTAMU:
Mpasuna TO KOHTaKTHOM ceTu X.4. [py3mun 2007, n.6

The structural height of the suspension links at the suspension support points shall be 1.8 m, permitted
deviation — 0.3 m and + 0.5 m. The overhead contact line support should not allow pantographs to lift
the overhead contact line more than 250 mm at the support at the maximum calculated wind,
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temperature and total rolling stock pantograph pressure values. Nominal tension non wear contact
wire, must comply with the values for copper wire - 10 KN (1000 kg/s)

These requirements are established by the following documents:
Contact Network Maintenance Rules GR-2007 s.6

KasaxcraH / Kazakhstan:

5.1 CtaTUyecKkMe noKasarTenu

CraTuyecKMe NoKasaTenn KOHTaKTHbIX NOABECOK AOMKHLI COOTBETCTBOBATEL 3HAYEHUAM, YKa3aHHLIM B
Tabnuue 1.

Tabnuual—CratMyeckme NoKasaTenn KOHTaKTHbLIX NOOaBECOK

3HaveHwre nokazartens AR YHECTKUB
co CKUDUCTHMH OBHUHEHWA
HawmeHosaHwe nokazatens
120 km/ or 120 ao 200 km/f
/
ao EMH 200 kmiy CB. KM
He HanpsmeHwe 25 KB, nepemMeHHbIA TOK 5570*
Bbicota nog-
MeHee v *
BECA KOHTAKTHOIO HanpsokeHwe 3 KB, NOCTOAHHBIA TOK 5500
npoeoga, MM He HanpsokeHwe 25 kB, nepemMeHHbIA TOK
' 6 : - 6800 6500 6200
NPSBKEHM KB, AHHBIA TOK
onee Ha eHve 3 kB, nocTo 0
YKINOH KOHTAKTHOro nposofa, %e, He Bonee 4 2 1
M3MEHEHWE YKINOHOB KOHTAKTHOrO MNPOBOAA B CMEXHLIX NpOneTax,
%o, He Bonee 2 1 0,5
CTpena npoBeca KOHTaKTHOro NpoBoga npy TemnepaType okpyxa-
HoLlero soaayxa nnoc 5 °C, m Ot 0 go 0,05

OkoHyaHue mabnuust 1

3Ha4veHne nokasarens AlA YHECTKUB
CO CKOPOCTAMK OBHMMEHMA
HawmeHoeaHue nokasarens
120 Km/ or 120 po 200 Kkn/f
/
ao MY 200 KMy CB. EMIY
3nacTUYHOCTL B NPO- | HanpsikeHwe 3 KB, NoCTOAHHLIA TOK 010,100 0,5
nete, mm/H _
HanpsoxkeHne 25 kB, nepeMeHHEIn ToK Or10,2 0o 0,8
KoadhbmumeHt  He- | C peccopHbiM Tpocom, He Bonee 1.8 1,5 1,4
paBHOMEpHOCTH  anac-
TUUHOCTH LIenHO# Bes peccopHoro Tpoca, He Bonee 3,0 2.8 23
KOHTAKTHOM nogeeckw B | PaBHoanacTtudHoW, He Bonee 1,05
nponete
* HanmeHbLUee 3HAYEHWE BLICOTHI KOHTAKTHOro npoeofa B cooteetcTeun ¢ FOCT 32679.
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5.2 MHaMMYecKWe noKasaTenu

[uHamMu4eckue nokasaTen KOHTaKTHbIX NOABECOK A0MKHbI COOTBETCTBOBATb 3HAYEHWAM, YKa3aHHbIM B
Tabnuue 2.

Tabnwuua 2 — dUHaMUYEeCKMe NOKA3aTenNn KOHTAKTHBIX NOABECOK

3HaveHMe nokasarens

HaumeHoBaHme nokasarens KoHTakTHas noasecka
no or 120 go ce. 200

120 kM | 200 kmiy Knfy
OTHOLIEHWE CKOPOCTM NOOBWUKHOMO cocTasa | HanpskeHwe 3 KB, NOCTOAHHLIA TOK 75 80 85

V,, M/C K CKOpOCTM pacnpocTpaHeHWsl BOMHbl B _
b ) P P Up P HanpsmeHne 25 kB, nepemMeHHLIN 70 70 a0

KOHTaKTHOW nopeecke —Z -100 %, He Gonee ToK
Ve

311 TpeboBaHMA YTBEPKAEHDI CNeAYOWMMU LOKYMEHTAMMU:

TpeboBaHMA K CTaTUY4ECKMM W AMHAMMYECKMM MNapamMeTpam KOHTaKTHOM nogBeckn Poccum
ycTtaHoBneHol [OCT 33944—2016 «[loaBecka »KenesHol [AOoporn KOHTaKTHasA. TexHuuveckue
TpeboBaHMA U MeToAbl KOHTpoAs» (noapasaensl 5.1.1 5.2 cooTBeTcTBeHHO). Kpome Poccuu, ctaHaapT
npuHAT B benapycu.

(nHPopmauma ns aHanmnsa 2010 r.) [6.5.] MHCTPYKLUMA NO BEPTUKA/NbHON PEryiMpoBKe KOHTAKTHbIX
nogsecok LI3T-2

5.1. Static values
Static values of pantographs shall meet values in Table 1.

Table 1 — Static values of pantographs

Indicator Indicator value for sections with speeds
Below 120 | From 120 | Above 200
km/h km/h to 200 | km/h

km/h

Contact Not less than | Voltage 25 kV AC 5570*

wire Voltage 3 kV DC 5500*

height Not more | Voltage 25 kV AC 6800 6500 6200

than Voltage 3 kV DC

Inclination of contact wire, %o, not more than 4 2 1

Change of inclination of contact wire in adjacent 2 1 0,5

span, %o, not more than

Contact wire sag with environment temperature From 0 to 0,05

of air +5°C, m

Span Voltage 3 kV DC From 0,1 to 0,5

elasticity, | Voltage 25 kV AC From 0,2 to 0,8

mm/N

Coefficient | With a spring cable, not more than 1,8 1,5 1,4

of uneven | Without spring cable, not more than 3,0 2,8 2,3

elasticity With even elasticity, not more than 1,05

of the

chain
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contact
suspension
in the span

These requirements are established by the following documents:

Requirements for static and dynamic parameters of the OCL in Russia are set by GOST 33944-2016 "Rail
OCL. Technical requirements and control methods" (subsections 5.1.and 5.2 respectively). In addition
to Russia, the standard has been adopted in Belarus.

(information from the analysis of 2010) [6.5.] Instructions on Vertical Adjustment of Overhead
Contact Lines TsET-2

Nateua / Latvia:
AKTyanusnposaHHas MHGOPMaLMA O NPUMEHAEMbIX TPeBOBaHUAX N JOKYMEHTaXx:

KOHCTPYKTMBHAA BbICOTA LLEMHOM NOABECKM B TOUKE NoABECA A0JIXKHA b6biTb 1,8 M ¢ gonyckamu - 0,3 m
m+0,5m.

KoHTaKTHaa noaBecka He [0J/IKHA AOMYCKaTb OTXKATWe KOHTAKTHbIX NPOBOAOB TOKOMPUEMHUKAMU Y
¢duKcaTopos 6onee 250 MM NpuU KpaiHUX PAcUYETHbIX 3HAYEHUAX BETPA, TEMMNEPATYPbl U CYMMAPHOro
Ha*KaTuA TOKOMPUEMHMKOB 3/1EKTPONOABUAKHOIO COCTaBa.

HaTtarkeHMe KOHTaKTHOro nposoga K y KomneHcaTopoB B 3aBUCMMOCTM OT €ro MaKCMManbHOro
MECTHOrO W3HOCa B nNpegenax aHKepPHOro Yy4yacTKa [JOJ/IKHO COOTBETCTBOBATb 3HAYeHUAM,
npuBeAeHHbIM Ha puc. 2 gnA MeHOrO0 M HU3KO/MerMpoBaHHOrO nposoda M Ha PucyHke 3 gna
6pOH30BOro (HaTAXKeHMe Ha 1 MM ANA MegHbIX U HU3KoNerMpoBaHHbIX nposogos 100 H (10 krc) u ana
6poH30BbIX — 120 H (12 Krc)).

HaTs)keHne ABOMHOIO KOHTAKTHOrO NPoBOAa A0/IKHO 6biTh PABHO YABOEHHOMY HaTAMEHUIO,
OTHOCALLEMYCA K MaKCMMajbHOMY MECTHOMY M3Hocy nboro M3 AByx nposogos. daktuueckoe
HaTAXEeHMe KOHTAKTHOro NpoBoAa B Nt0OOM TOUKE aHKEPHOro y4yacTKa He [AO/BKHO OTAMYaTbCA OT
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HOMMWHANIbHOTO bonee yem Ha 15 %.
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Puc. 2. Haraxénue y KOMIICHCATOPOR
‘ s Prc, 3, Hanokenue y KOMNeHcaropos ans
MEHOTO W HHIKOACTHPOBANHONO KOHTAKT- GponH30BOr0 KOHTAKTHOIO nposop:a B

HOrO NPOBO/A B 3aBHCHMOCTH OT 3ABHCHMOCTH OT MAKCHMATBHONO H3HOCA
MaKCHMAaNBLHOrO H3HOCA

PucyHok 3

311 TpeboBaHMA YTBEPKAEHDI CNeayOWMMU OKYMEHTAMMU:
[3.2.] TE-3199 MpaBwnaa ycTpoicTBa U T aneKTpUPULMPOBAHHbBIX X.4. nn. 2.1.3,2.1.4,2.5.5

Updated information on applicable requirements and documents:

The structural height of the suspension links at the suspension support points shall be 1.8 m, permitted
deviation—0.3 m and + 0.5 m.

The overhead contact line support should not allow pantographs to lift the overhead contact line more
than 250 mm at the support at the maximum calculated wind, temperature and total rolling stock
pantograph pressure values.

Contact wire tension K at compensators, depending on local wear Sumax at anchor points, must comply
with the values in PucyHok 3 (Picture 3) for copper and low-alloy cable, and figure 2 for bronze (tension
on 1 mm for copper and low-alloy cable of 100 N (10 kg/s) and for bronze of — 120 N (12 kg/s)).

Tension in dual contact wire lines shall be double the tension relating to maximum spot wear on either
of the two wires. The actual tension of the overhead contact line at any anchor point shall not deviate
from the nominal by more than 15%.
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Puc. 2, Haraxénne y KOMIICHCATOPOR /UIR
MEIHOTO W HHIKOACTHPOBANHONO KOHTAKT-
HOr0 NpoBO/A B 3aBHCHMOCTH OT
MAKCHMANBLHOIO H3HOCA

Puc. 3. Hankenue y KOMNencaropos aas
Gpon30BOro KOHTAKTHOrO NPOBOAA B
3aBHCHMOCTH OT MAKCHMATBHOIO H3HOCA

Fig.2. Tension at expansion joints for copper and | Fig.3. Tension at expansion joints for bronze

low-alloy contact wire depending on maximal | contact wire depending on maximal wear
wear

Figure 3

These requirements are established by the following documents:
[3.2.] TE-3199. pp. 2.1.3,2.1.4,2.5.5

Nutea / Lithuania:

HaTAa)KeHMe KOHTAaKTHOro nposoda K y KOMMNEHCAaTopoB B 33aBUCMMOCTM OT €ro MaKCMMasibHOro
MEeCTHOTO M3HOCa B Mpedesiax aHKepHOro y4yacTka JAOJ/IKHO COOTBETCTBOBATb 3HAYEHUAM,
npuBeAeHHbIM Ha puc. 2 ANA MegHOro W HU3KOJIerMpoBaHHOro nposoga M Ha PucyHke 3 anA
H6pPOH30BOrO (HaTAMKeHMe Ha 1 MM A1A MedHbIX U HU3KoernpoBaHHbIX npoBogos 100 H (10 krc) u gna
6poH30BbIX — 120 H (12 Krc)).

HaTaxeHMe p[BOMHOrO KOHTAKTHOrO NPOBOAA LO/KHO ObiTb PABHO YABOEHHOMY HATAMKEHWIO,
OTHOCALLEMYCA K MaKCMMa/sbHOMY MEeCTHOMY W3Hocy ntoboro v3 asyx nposofoB. PakTuyeckoe

HaTA)KEeHMEe KOHTAKTHOro nposoga B /060N TOUKe aHKepPHOro yvyacTKa He AO0/XHO OTAMYaTtbcA OT
HOMWHaIbHOro bosee yem Ha 15 %.
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Puc. 2. Harxénne y xomnencaropos s
MEIHOTO W HHIKOJACTHPOBANHONO KOHTAKT-
HOrO NpoBOAA B 3aBHCHMOCTH or
MaKCHMANBLHOrO H3HOCA
3Tn TpeboBaHUA YTBEPKAEHDLI CNEAYIOWNMU AOKYMEHTAMMU:

[4.2.] NMpasuna yctporicta 1 T3 KOHTaKTHOM ceTn AE/41

Puc. 3. Hanokenne y KOMNencaropos aas
Gpon30BOro KOHTAKTHOrO NPOBOAA B
3aBHCHMOCTH OT MAKCHMATBHONO H3HOCA

Contact wire tension K at compensators, depending on local wear Sumax at anchor points, must comply
with the values in PucyHok 3 (Picture 3) for copper and low-alloy cable, and figure 2 for bronze (tension
on 1 mm for copper and low-alloy cable of 100 N (10 kg/s) and for bronze of — 120 N (12 kg/s)).

Tension in dual contact wire lines shall be double the tension relating to maximum spot wear on either
of the two wires. The actual tension of the overhead contact line at any anchor point shall not deviate
from the nominal by more than 15%.
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Puc. 2, Haraxénne y KOMIICHCATOPOR IR
MEIHOTO W HHIKOACTHPOBANHONO KOHTAKT-
HOTO NPOBO/A B 3aBHCHMOCTH OT
MAKCHMANLHOIO H3HOCA

Puc. 3. Hatokenne y KOMNencaTopos ans
Gpon30BOro KOHTAKTHOrO NPOBOAA B
3ABHCHMOCTH OT MAKCHMANLHONO H3HOCA

Fig.2. Tension at expansion joints for copper and | Fig.3. Tension at expansion joints for bronze

low-alloy contact wire depending on maximal | contact wire depending on maximal wear
wear

Figure 4

These requirements are established by the following documents:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41

Monpgosa / Moldova:

Nonbwa / Poland:
TCU sHeprocHabxkeHne

Energy TSI
Poccusa / Russia:
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5.1 CrtaTnyeckune nokasarenu

CraTu4eckMe nokasaTenn KOHTaKTHbIX NOABECOK AOMKHLI COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbLIM B
Tabnuue 1.

Tabnuual—Cratnieckue NokasaTenn KOHTaKTHLIX NOOBECOK

3HaqeHme nokaszartens AnA yHECTKUB
co CKUDUCTHMM OBHUHEHMA
HanmeHoBaHwe nokasatens
120 kmaf or 120 aa 200 km/f
ao EMY 200 kmiy CE. KM
He HanpsokeHwe 25 kB, nepeMeHHbIA TOK 5570*
Beicota nog-
MeHee v *
BECA KOHTAKTHOMG HanpsokeHwe 3 KB, NOCTOAHHBIA TOK 5500
npoeoaa, Mm He Hanpskerwe 25 kB, nepemeHHbIA TOK
6 ' > 6800 6500 6200
Onee HanpsokeHre 3 kB, NOCTOAHHBIA TOK
YKNOH KOHTAKTHOro NpoBoaa, %e, He 6onee 4 2 1
M3MeHEHWE YKINOHOB KOHTAKTHOrO MNPOBOAA B CMEXHEIX NpOneTax,
%0, He Bonee 2 1 0,5
CTpena npoBeca KOHTaKTHOro NpoBoga npy TemnepaType okpyxa-
HoLlero Bosayxa nnc 5 °C, m Ot 0 go 0,05

OkoHYyaHue mabnuus! 1

JHavenne nokasatens ANA y4acTroB
co CKUpUCTHMIﬂ AOBH¥EHWA
HawmeHoBaHWe nokasartens
120 KM/ or 120 a0 200 km/
0 ce.
fal KM/ 200 km/y B EM4
AnacTUHOCTL B NPO- | HanpseHwe 3 KB, NocToAHHLIA TOK Or0,1 0005
nete, mm/H _
HanpsxeHne 25 KB, nepeMeHHEIR TOK 0Or0,2p008
KoatbcprumeHT  He- | C peccopHbIM TpocoM, He Bonee 1,8 15 1.4
pPABHOMEPHOGTM  anac-
TUUHOCTH LeNHO bea peccopHoro Tpoca, He Bonee 3,0 28 2.3
KOHTAKTHOM nogeeckw B | PaBHoanacTudHoW, He Bonee 1,05
nponete
* HanMmeHbLee 3HAYEHWE BLICOTHI KOHTAKTHOrO npoeoda B cooteeTcTemn ¢ FOCT 32679.

5.2 lMHaMMYecKne noKasarenu

[dvHamMu4eckne nokasaTenu KOHTaKTHbIX NOABECOK AOMKHbI COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B
Tabnuue 2.

Tabnuua 2 — [QUHAMUYECKME NOKA3ATENN KOHTAKTHLIX NOABECOK

3HaveHme nokazarens

HawmeHoBaume nokasarens KonTakTHan noasecka
no or 120 go ce. 200
120 knafu | 200 knafu KMy
OTHoLeHNe CKOPOCTM NoaBKKHOMO cocTasa | HanpsixeHwe 3 kKB, NOCTOAHHDIR TOK 75 80 85
V,, M/C K CKOPOCTH PAacnpoCTpaHEHUS BOMHbI B _
b ) P P v: P HanpsxeHve 25 kB, nepemeHHBIN 70 70 80
KOHTaKTHOW noaeecke —= - 100 %, He Bonee ToK

Ve

3Tn TpeboBaHUA YyTBEPKAEHbI CNeAYOWNMM AOKYMEHTaMMU:
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TpeboBaHMA K CTaTUYECKMM U OUHAMUYECKMM MapameTpam KOHTaKTHOW nogseckn Poccuum
ycTtaHoBneHol [OCT 33944—2016 «[lloaBecka »KenesHoW [O0pOorn KOHTAKTHasA. TexHuveckue
TpeboBaHMA U MeToabl KOHTpona» (nogpasaensl 5.1.1 5.2 cooTBeTcTBEHHO). Kpome Poccuu, ctaHaapT
npuHAT B benapycu.

[6.5.] UHCTpYKLMA NO BEPTUKANBHOM PEryNPOBKE KOHTAKTHbIX NoABecokK LIT-2

5.1. Static values
Static values of pantographs shall meet values in Table 1.

Table 1 — Static values of pantographs

Indicator Indicator value for sections with speeds
Below 120 | From 120 | Above 200
km/h km/h to 200 | km/h

km/h

Contact Not less than | Voltage 25 kV AC 5570*

wire Voltage 3 kV DC 5500*

height Not more | Voltage 25 kV AC 6800 6500 6200

than Voltage 3 kV DC

Inclination of contact wire, %o, not more than 4 2 1

Change of inclination of contact wire in adjacent 2 1 0,5

span, %o, not more than

Contact wire sag with environment temperature From 0 to 0,05

of air +5°C, m

Span Voltage 3 kV DC From 0,1 to 0,5

elasticity, Voltage 25 kV AC From 0,2 to 0,8

mm/N

Coefficient | With a spring cable, not more than 1,8 1,5 1,4

of uneven | Without spring cable, not more than 3,0 2,8 2,3

elasticity With even elasticity, not more than 1,05

of the

chain

contact

suspension

in the span

These requirements are established by the following documents:

Requirements for static and dynamic parameters of the OCL in Russia are set by GOST 33944-2016 "Rail
OCL. Technical requirements and control methods" (subsections 5.1.and 5.2 respectively). In addition
to Russia, the standard has been adopted in Belarus.

[6.5.] Instructions on Vertical Adjustment of Overhead Contact Lines TSET-2

Cnosakusa / Slovakia:

TCWU dHeprocHabxeHune
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ENE TSI.

Ykpauna / Ukraine:

HaTsa»keHune KoHTaKTHoro nposoga (M®-100, Hnd-100 — 10 kH, ana 6poHsoBbix Bpd-100 - 12 KH,
HaTAXeHMe HeHarpyXeHHoro Hecyuwero Tpoca M-95 — 10 KH, M — 120 — 13 KH (KOHCTpYKTMBHas
BbICOTa noaseckn 1,8 m, MaKCMMaNbHO-A0NYCTUMOE OTKaTUe KOHTAaKTHOro NpoBoAaa
TOKOMNPUEMHUKOM B OMOPHOM y3ne — 250 mm, KoapdMUMEeHT HepaBHOMEPHOCTM 3/1aCTUYHOCTHU B
nponete 1,408.

3TN TpeboBaHUA YTBEPKAEHbI CAEAYIOWMMM OKYMEHTAMU:
[8.6.] MpaBmna ycTpPoOMCTBa U TEXHMUYECKOrO 0OCNYKMBAHMA KOHTAKTHOM ceTn LI9-0023 (pasaen 2.5,
n2.1.3-2.1.4)

Contact line tension (MF-100, NIF-100) — 10 kN , for bronze BrF-100 — 12 kN, unloaded suspension line
tension M-95 — 10 N, M-120 — 13 kN, height of suspension structure 1.8 m, maximum permitted line
displacement at support — 250 mm, coefficient of elasticity variation in span 1.408.

These requirements are established by the following documents:
[8.6.] Rules on Construction and Technical Servicing of Overhead contact lines TsE-0023 (part 2.5, p.
2.1.3-2.1.4)

ctonua / Estonia:

KOHCTpYKTMBHas BbiCOTa LeNHOM NOABECKU B TOUYKE NoABeca A0KHa 6biTb 1,8 M ¢ gonyckamu - 0,3 m
m+0,5m.

KoHTaKTHaa noggecka He [0/KHA AONYCKaTb OTXATWe KOHTAKTHbIX MPOBOAOB TOKOMPUEMHUKAMU Y
¢duKcaTtopos 6onee 250 Mm NpuU KpailHMX PacyeTHbIX 3HAYEHUAX BETPA, TEMMNEPATypPbl U CYMMApPHOro
HaXaTnA TOKONPUEMHUKOB 3/1IEKTPOMOABUXHOIO COCTaBa.

HaTAa)KeHMe KOHTAaKTHOro nposBoda K y KOMMNEHCAaTopoB B 3aBUCMMOCTM OT €ro MaKCMMasibHOro
MEeCTHOro M3Hoca Sumax B npefenax aHKepHOro y4acTKa [AOJ/I)KHO COOTBETCTBOBATb 3HAYEHMUAM,
npuBeAeHHbIM Ha puC. 2 ANA MeAHOro M HWU3KOJIerMpoBaHHOrNO npoBoga M Ha PucyHok 3 ana
6pPOH30BOrO (HaTAMKeHME Ha 1 MM A/1A MeAHbIX U HU3KoernpoBaHHbIX npoBogos 100 H (10 Krc) u ana
6poH30BbIXx — 120 H (12 Krc)).

HaTtsa)keHMe [BOMHOFO KOHTAKTHOIO NPOBOAA AO/IKHO ObiTb PaBHO YABOEHHOMY HaTAMEHWUIO,
OTHOCALLEMYCA K MaKCMMaJlbHOMYy MECTHOMY M3HOCy aoboro M3 AByx npoBogoB. PakTuyeckoe
HaTA)KeHMEe KOHTAKTHOro npoBoga B /It0OO6ON TOYKE aHKepPHOro yvyacTKa He AO0MXKHO OT/AMYaTbCA OT
HOMMHabHOro bosee yem Ha 15 %.
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Puc. 2, Hamxénne y KOMIICHCATOPOR
s Prc, 3, Hanokenue y KOMNeHcaropos ans
MEIHOTO W HHIKOACTHPOBANHONO KOHTAKT- OGpOH30BOr0 KOHTAKTHOIO nposop:a B

HOIO NPOBO/A B 3aBHCHMOCTH OT 3ABHCHMOCTH OT MAKCHMATBHONO H3HOCA
MAKCHMANBLHOIO H3HOCA

Pucynok 4

3Tn TpeboBaHNA YTBEPKAEHBI CIEAYIOWMMU AOKYMEHTaAMMU:
MpaBuna ycTaHaBAMBAOTCA XO3ANCTBYHOLWMMU cybbekTamm cornacHo [9.1.] MT K.4. DCTOHMUM.

The structural height of the suspension links at the suspension support points shall be 1.8 m, permitted
deviation—0.3 m and + 0.5 m.

The overhead contact line support should not allow pantographs to lift the overhead contact line more
than 250 mm at the support at the maximum calculated wind, temperature and total rolling stock
pantograph pressure values.

Contact wire tension K at compensators, depending on local wear Sumax at anchor points, must comply
with the values in PucyHok 3 for copper and low-alloy cable, and figure 2 for bronze (tension on 1 mm
for copper and low-alloy cable of 100 N (10 kg/s) and for bronze of — 120 N (12 kg/s)).

Tension in dual contact wire lines shall be double the tension relating to maximum spot wear on either
of the two wires. The actual tension of the overhead contact line at any anchor point shall not deviate
from the nominal by more than 15%.
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Puc. 2, Hamxénne y KOMIICHCATOPOR /UIR
MEIHOTO W HHIKOACTHPOBANHONO KOHTAKT-
HOr0 NpoBO/A B 3aBHCHMOCTH OT
MAKCHMANBLHOIO H3HOCA

Puc. 3. Hamsokenwne y KOMNEHcaropos aas
Gpon30BOro KOHTAKTHOrO NPOBOAA B
3aBHCHMOCTH OT MAKCHMATBHOIO H3HOCA

Figure 5

Fig. 2. Tension in compensators for copper and Fig. 3. Tension in compensators for bronze

low-allow contact wire depending on maximum | contact wire depending on maximum wear.
wear.

These requirements are established by the following documents:
Rules established by undertakings in accordance with [9.1.] Estonian Railways TOR.

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpebosaHuit B cTpaHax-YneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHMA K 3TOMY NapamMeTpy Hanpamylo He HopMUpyloTcs, a obecneunsatoTca TpeboBaHUAMM K
COCTOSIHMIO KOHTaKTHOM CeTu.

3a 10-neTHMIN Nnepuog pa3paboTaH HOBbIM CTaHAAPT, B KOTOPOM ONUCaHbl BE/IMYMHbI NapaMeTpoB Aan
Kosnen 1520 Mm, KOTOPbIE CXOXM C OCHOBHbIMK NapameTpamun TCU, HO He UAEHTUYHbI.

Mpu paspaboTke 1 peBM3NN eanHOM cneumdmrKaumm Ana cuctembl Konen 1520 mm LenecoobpasHo aTy
MHPOpPMaLUMIo B3ATb BO BHUMaHMeE.

The requirements for this parameter are not expressly standardized and are derived from requirements
for the overhead contact line.

Over a 10-year period, a new standard has been developed that describes the parameter values for the
1520 mm gauge, which are similar to the main parameters of the TSI but not identical.
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When developing and revising a single specification for the 1520 mm gauge system, it is advisable to
take this information into account.

4.2.13. PaccmosiHue Mex0y MOKoONpueéMHUKamMuU 018 NPOEeKMUPOBAHUA KOHMAaKmHoUl noosecku /
Pantograph spacing for OCL design

a) TpebosaHua TCU / TSI requirements :

®YHKLUUNOHANbHbIE U TEXHUUYECKUE XapaKTEPUCTUKU 3TOro OCHOBHOrO napamertpa (4.2.13):

KoHTaKTHaA noABecKka A0/KHa BbITb paccunmTaHa Kak MMHUMYM Ha ABa TOKONPUEMHUKA, paboTatoLLmx
pPAAOM, TaK, 4TObbl pacyeTHOe pPacCTOoAHUE MeXKAy OCEBbIMW JIMHUAMWM TOJIOBOK ABYX COCEAHWX

TOKOMPUEMHUKOB 6bIJ1I0 MEHbLLE MU PABHO 3HAYEHUSM, YKa3aHHbIM B OAHOM U3 CTONBLOB «A», «B»
nnmn «C» Tabnumubl 4.2.13.

Tabnuya 4.2.13 PaccmosHue mexc0y moKonpueMHUKaMu 014 NPoeKmupo8aHuUa KOHMAKMHol

nodsecku
PacueTtHas MusHimaAsHoe MuatamaAsHoe MuHpmaasHee
CKOpPOCTb [Km/4] pacctosaHue [m] pacctoaHue [m] pacctoaHue [m]
npuv NnepemeHHoOm npu 3 KB= npu 1,5 KB=
TOKe
Tun A B C A B C A B C
v 2250 200 200 200 | 200 35

160 <v <250 200 | 85 35 200 | 115 35 200 | 85 35

120<v <160 85 85 35 20 20 20 85 35 20

80<v<120 20 15 15 20 15 15 35 20 15

v <80 8 8 8 8 8 8 20 8 8

Functional and technical specifications regarding this basic parameter (4.2.13):

The overhead contact line shall be designed for a minimum of two pantographs operating adjacently.
The design spacing of the two adjacent pantograph heads, centre line to centre line, shall be equal or
lower than values set out in one column “A”, “B”, or “C” selected from Table 4.2.13:

Table 4.2.13 — Pantograph spacing for OCL design
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Design speed AC distance [m] 3 kV DC distance 1,5 kV DC distance
[km/h] [m] [m]
Type A B C A B C A B C
v =250 200 200 200 | 200 | 35

160 <v< 250 200 | 85 35 200 | 115 35 200 | 85 35

120<v<160 85 85 35 20 20 20 85 35 20

80<v<120 20 15 15 20 15 15 35 20 15

v <80 8 8 8 8 8 8 20 8 8

b) AHanus (3Bontounn) TpeboBaHWI N AOKYMEHTOB B cTpaHax-YneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

PaccTosHWe MeKay TOKOMPUEMHMKAMM He MeHee 18 M B COOTBETCTBUM C KOHCTPYKTMBHbIMU
Tpe6oBaHMAMM K TOKOMOTUBAM NPKU CKOPOCTAX A0 160 KM/u. Mpu cuenneHHoN ABOMHOM TAre NoAHATHUE
[BYX COCeaHMX TOKONPUEMHMKOB B pa3HbiX eanHuuax MC He gonyckaeTca.

C uefblo YMeHbLUEHWA M3HOCA KOHTAKTHOrO MPOBOAA, OAMH M3 TOKOMPUEMHMKOB (Kak npaswio,
nepBblii N0 XOA4Y IOKOMOTMBA) AO/IKEH ObITb OMYLLEH.

31 TpeboBaHMA yTBEPKAEHDI CNeayOWMMU LOKYMEHTAMMU:
MHCTPYKLMA MCNONb30BaHMA TOKONPUeMHMKOB 3MC B pa3/IMYHbIX YCIOBUAX SKCMIyaTaLnm

Distance between pantographs of not less than 18 m in accordance with locomotive construction
requirements. For motorized rolling stock the distance between pantographs (in practice at least 40 m)
does not represent a problem at speeds up to 160 km/h. For dual traction, it is not permitted to raise
the pantographs on adjoining RS units. For the purpose of reducing wear on the overhead wire, one of
the pantographs (usually the first according to the direction of the locomotive) must be lowered.

These requirements are established by the following documents:
Instructions on Use of Electric Rolling Stock Pantographs in Various Operating Conditions

KasaxcraH / Kazakhstan:
He pernameHTtupytoTca.

Not regulated.

Nateua / Latvia:
MpaKTnyeckun, He MeHee 25 M, HO He pernameHTupyeTca.
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In practice, not less than 25 m; not regulated.

Nutea / Lithuania:
He pernameHTupyeTtca

Not regulated

Monpgosa / Moldova:

Nonbwa / Poland:
CornacHo TpeboBaHuam TCU sHeprocHab»keHue, paccTofsHUE MeXKay TOKONPUeMHUKaMM BapbupyeTcs
B 3aBMCUMMOCTM OT TUMNa KOHTAKTHOM NOABECKU, HO cOoCcTaBAneT He meHee 20 m.

Requirements according to TSI Energy, the pantograph spacing varies depending on the type of
overhead contact line, but is not less than 20 m.

Poccusa / Russia:

JnA an1eKTpoBO30B PACCTOAHUE MEXKAY TOKONPUEMHUKaMM B POCCUM HE HOPMUPYETCA, TaK Kak
3KCNAyaTaLmMA 3N1EKTPOBO30B A0MNYCKAETCA TOJIbKO C OAHUM MOAHATbIM TOKOMPUEMHUKOM.

[na anekTponoesgos paccToAHME MeXKay ToOKonpuemHukamu B Poccum yctaHosneHo MOCT P 55434 —
2013 «3nekTponoesga. Obwue TexHUYeckune ycinosua» (NyHKT 7.15):

A8 cKkopocTh o 160 Km/4 He3aBMCUMMO OT Poja TOKa — He meHee 48 m;

[OJ17 CKOPOCTM cBbiwe 160 Km/4 a1a NOCTOAHHOIO ToKa — He meHee 120 m;

TO Xe AN NepeMeHHOro ToKa — He HOpMUpyeTcA.

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWLMMM AOKYMEHTAMU:
FOCT P 55434—2013 «3nekTponoesga. Obwue TexHu4eckne ycnosmua» (NyHKT 7.15)
[6.6.] UHCTpYKLMA O NopsAaKe UCMO/Ib30BaHUA TOKoNpuemHukos LIT-L13-844

For electric locomotives, the distance between the pantographs in Russia is not regulated, as the
operation of electric locomotives is allowed only with one raised pantograph.

For EMUs, the distance between the pantographs in Russia is set in GOST R 55434-2013 "EMUs.
General Technical Conditions" (para. 7.15):

For speeds of up to 160 km/h, regardless of the current type - at least 48 m;

For speeds higher than 160 km/h for DC - at least 120 m; the same for AC is not regulated.

These requirements are established by the following documents:
GOST R 55434-2013 "EMUs. General Technical Conditions" (para. 7.15)
[6.6.] Instructions on the Procedure for Use of Pantographs TsT-TsE-844

Cnosakusa / Slovakia:
TCU dHeprocHabxeHune

ENE TSI.
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YKkpauHa / Ukraine:
PacctosaHue mexay ToKonpuémHukamm MBIIC gonxHo 6biTb He meHee 18 m. lMpwu cuenneHHomn
OBOWHOM TAre NogHATME ABYX COCEAHUX TOKONPUEMHMKOB B PasHblx eguHuuax MNC He gonyckaeTcs.

C uenblo ymeHblUEHMUA M3HOCA KOHTAKTHOTO MPOBOAA, OAMH M3 TOKOMPUEMHMKOB (Kak npaBuo,
nepBbIii MO X04Y SIOKOMOTMBA) A0/IKEH ObITb ONYLLEH:
. Mpu AOCTUNKEHUU CKOPOCTU 25 KM/u.

311 TpeboBaHMA YTBEPKAEHDI CheayOWMMU OKYMEHTAMMU:
[8.8.] UHCTpyKumMs mcnosb3oBaHUA ToKonpuemHukoB IMNC B pas/MUHbIX YCAOBMAX 3SKCMAyaTauuu
UT-L>3-104

For multiple units the distance between pantographs of not less than 18 m. For dual traction, it is not
permitted to raise the pantographs on adjoining RS units.

For the purpose of reducing wear on the overhead wire, one of the pantographs (usually the first
according to the direction of the locomotive) must be lowered:
. Upon reaching 25 km/h.

These requirements are established by the following documents:
[8.8.] Instructions on Use of Electric Rolling Stock Pantographs in Various Operating Conditions L|T-L3-
104

3ctoHusa / Estonia:
lMpaKkTnyeckun, He meHee 25 M, HO He per1ameHTUpyeTcA.

In practice not less than 25 m; not regulated.

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpebosaHuMit B cTpaHax-YneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHMA K 3TOMy NapameTpy HanpamMylo He HOPMMUPYIOTCA (3a McKaloueHnem [lonblun), a
obecneumBatoTca TpeboBaHUAMM K MC U AONOAHUTENBHBIMWU MHCTPYKUMAMM. MMpKn paspaboTke eguHon
cneunduKkauumn ana cuctembl konem 1520 mm, 3TOT napameTp NoTpebyeT A0NOJHUTENbHOIO U3yYeHUs
ONA 3N1eKTPON0e3A0B NPW NOBbLILWEHUN CKOPOCTEN ABUMKEHMA.

The requirements for this parameter are not expressly standardized (except in Poland), but are derived
from requirements for RS and additional instructions. This parameter will require additional study when
producing the uniform specifications for 1520 mm gauge systems in relation to EMUs when increasing
traffic speeds.

4.2.14. Mamepuasn kKoHmakmHo2o nposoda / Contact wire material
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a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUYECKUE XapaKTEPUCTUKM 3TOr0 OCHOBHOro napamertpa (4.2.14):

(1) CoyeTaHMe MaTepmana KOHTAaKTHOrO NPOBOAA WM MaTepuana KOHTAKTHOM BCTAaBKU CUAbHO
B/IUAET Ha U3HOC KOHTAKTHbIX BCTAaBOK M KOHTAaKTHOIO NpoBOAa.

(2) Jonyctumblie maTepuanbl KOHTAKTHbIX BCTAaBOK onpeaeneHbl B nyHKkTe 4.2.8.2.9.4.2 TCU
«JIOKOMOTMBbI M MNACCAXKMPCKUIA NOABUMKHOM COCTaBY.

(3) JonycTumbiMM MaTepuasiamMmuM KOHTAKTHOrO NMpoBOAA ABAAIOTCA MeAb WU MeAHble ChJaBbl.
KOHTaKTHbIA NPOBOJ LO/KEH COOTBETCTBOBATb TpeboBaHMAM B MNyHKTax 4.2 (6€3 cCbIKM Ha
MpunoxeHune B K ctaHaapty), 4.3, 4.6 — 4.8 ctaHgapTa EN 50149:2012.

Functional and technical specifications regarding this basic parameter (4.2.14):

(1) The combination of contact wire material and contact strip material has a strong impact on the
wear of contact strips and contact wire.

(2) Permissible contact strip materials are defined in point 4.2.8.2.9.4.2 of LOC&PAS TSI.
(3) Permissible materials for contact wires are copper and copper-alloy. The contact wire shall

comply with the requirements of EN 50149:2012, clauses 4.2, (excluding the reference to annex B of
the standard) 4.3 and 4.6 to 4.8.

b) AHanus (3Bontounn) TpeboBaHWIN N AOKYMEHTOB B cTpaHax-4neHax OCH /[ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:
Mepapb ceyeHmem 100 mm? Ha rnaBHbIX NyTaAX, 85 mm? Ha BTopocTeneHHbIx nyTax (FOCT 2584-86).

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOLLMMU SOKYMEHTAMMU:
MpaBuna TO KoHTaKTHOM ceTu X.4. Mpy3umn 2007, n.4
Copper with a cross-section of 100 mm? on main lines, 85 mm? on secondary lines (GOST 2584-86).

These requirements are established by the following documents:
Contact Network Maintenance Rules GR-2007 s.4

KasaxctaH / Kazakhstan:

Nateua / Latvia:
AKTyannsnposaHHaa nHGopmMaLma 0 NPUMeEHAEMbIX TPEBOBaHMAX N AOKYMEHTaX:
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Meab WAM HU3KONErMpoBaHHasA Medb cedeHnem 100 Mm2 Ha rnasHbix nytax, 85 mMm? Ha
BTOpOCTeneHHbIX NyTax (B cooTBeTcTtBMmM ¢ FOCT 2584-86).

[3.2.] TE-3199 MpaBunaa ycTpoicTBa U T 3NeKTPUPULMPOBAHHDBIX XK.A4,.

Updated information on applicable requirements and documents:

Copper or low-alloy copper with a cross-section of 100 mm? on main lines, 85 mm? on secondary lines
(GOST 2584-86).

[3.2.] TE-3199.

Nutea / Lithuania:

Megapb nn HU3KoNEerMpoBaHHas meapb cedyeHnem 100 mm? Ha rnasHbIX NyTAX, 85 mm? Ha
BTOpOCTeneHHbIX NyTax (B cootBeTcTBumM ¢ FOCT 2584-86).

3TN TpeboBaHUA YTBEPKAEHDI CAEAYIOWMMMU AOKYMEHTAMU:
[4.2.] NpaBuna ycTpoiicTea 1 T KOHTaKTHOM ceTn AE/41

Copper or low-alloy copper with a cross-section of 100 mm? on main lines, 85 mm? on secondary lines
(GOST 2584-86).

These requirements are established by the following documents:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41

Monposa / Moldova:

Monbuwa / Poland:
TCW sHeprocHabxeHue

Energy TSI

Poccua / Russia:

TpeboBaHMA K KOHTaKTHbIM NPOBOAAM, M B TOM YMC/IE K UX MaTepuany, B Poccum yctaHosneHbl FOCT P
55647—2018 «[poBoga KOHTAKTHble M3 MeAu U ee CNNABOB ANS INEKTPUPLMPOBAHHDBIX HKENe3HbIX
popor. TexHuyeckne vycnosus». CornacHo nyHKkTy 4.1, nposBoga Moryt ObiTb M3 megu, w3
HU3KOJIerMpoBaHHOM mMeam u n3 6poH3bl. CoriacHo nogpasgaeny 5.2:

«5.2.1 MeOHbie nposoda uzzomasnusarom usz Kamooos, 8oinyckaemeoix no FOCT 546 ¢ Konuyecmeom
npumeceli He 6onee, 4em 8 meou mapku M1 no FOCT 859 no sudy u Koanudyecmay anemeHmos.
Mposoda u3 HU3KOAE2UPOBAHHOU Medu U320Masnusarom U3 KAMAaHKU C Kosau4yecmaom npumeceli He
bonee, yem 8 medu mapku M1 no FOCT 859 no sudy u Koau4ecmasy 3aemeHmos ¢ 00NoHUMENbHbIM
/1e2UpPoBAHUEM 8 COOMBEMCMBUU C MEXHUYEeCKUMU YC108UAMU HA Npo8o0a KOHKPemMHsIX MApOK.
bpoH308ble nposoda uU320MAsNUBAIOM U3 KAMAHKU € OOMO/AHUMEAbHBIM fe2uposaHuem 8
coomeemcmeuu ¢ mexHU4eCKUMU YCA08UAMU HA MPos8oda KOHKPEMHbIX MApPOK.

lMpumeHeHue noMa ysemHbix Memasnos 0418 U320moesaeHusA Nposodos He 0onycKkaemcs.

5.2.2 Xumuyueckuli cocmas memasnna nposodos — 8 coomeemcmauu ¢ MexXHUYeCKUMU YCo8UAMU HA
po8o0a KOHKPemMHbIX MAPOK».
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311 TpeboBaHUA YTBEPKAEHDbI C/IeAYIOWMMN AOKYMEHTAMMU:

FOCT P 55647 —2018 «[lpoBoaa KOHTAKTHblE U3 MeAN U ee CNAaBOB A5 3N1eKTPUUMPOBaAHHbIX
KenesHbix gopor. TexHn4yeckmne ycnosma».

[1.2.] TOCT 2584-86 (HoBbIli TOCT HaxoauTcA B cTaanmn pa3paboTku)

Requirements for contact wires, including their material, in Russia are set in GOST R 55647-2018
"Contact wires from copper and its alloys for electrified railways. Technical conditions." According to
paragraph 4.1, the wires can be made of copper, low-legged copper and bronze. According to
subsection 5.2:

"5.2.1 Copper wires are made from catades produced by GOST 546 with no more impurities than in M1
copper by GOST 859 in the type and number of elements.

Wires made of low-legged copper are made of skating with no more impurities than in M1 copper by
GOST 859 in the type and number of elements with additional doping in accordance with the technical
conditions on the wires of specific brands.

Bronze wires are made from skating with additional doping in accordance with technical conditions on
the wires of specific brands.

The use of scrap non-ferrous metals for the manufacture of wires is not allowed.

5.2.2 The chemical composition of the metal wires is in accordance with the technical conditions on the
wires of specific brands."

These requirements are established by the following documents:

GOST R 55647-2018 "Contact wires from copper and its alloys for electrified railways. Technical
conditions."

[1.2.] GOST 2584-86 (new GOST in development)

Cnosakusa / Slovakia:
TCU dHeprocHabxkeHune

ENE TSI.

YkpauHa / Ukraine:
Megb, HM3KoNerMpoBaHHasa meab AMbo 6poH3a ceueHnem 100 MM? Ha raBHbIX NMyTAX, Medb 85 mm?
Ha BTOPOCTENEHHbIX NyTAX.

3T TpeboBaHNA YTBEPKAEHbI CAEAYOLWLMMU AOKYMEHTAMM:

[8.6.] MpaBuna ycTponcTBa M TEXHUYECKOTo 06C/NYKMBAHUA KOHTAKTHOM ceTu L3-0023 (n.2.1.6)

[8.4.] MpaBuna yCTPOMCTB CUCTEM TAFOBOrO 3/IEKTPOCHabXKeHMA K.4. YKpauHbl L19-0009([8.11.]
CoopyeHua TpaHcnopTa. dnekTpudunkauma x.4. Hopmbl npoektupoBaHma BEH B.2.3-2-2009

Copper, low-alloy copper or bronze with a cross-section of 100 mm? on main lines, copper 85 mm? on
secondary lines.

These requirements are established by the following documents:

[8.6.] Rules on Construction and Technical Servicing of Overhead contact lines TsE-0023 (s. 2.1.6)
[8.4.] Rules on Construction of Traction Power Supply Systems on Ukrainian Railways TsE-0009
[8.11.] Transport facilities. Electrification of railway Design standards VBN V.2.3-2-2009

3cronua / Estonia:
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Mefb Uin HU3KoNErMpoBaHHasa meab cedeHnem 100 mm? Ha rnaBHbIX NyTax, 85 Mm? Ha
BTOpOCTeneHHbIX NyTax (B cootBeTcTBumM ¢ FOCT 2584-86).

31K TpeboBaHUA YTBEPKAEHbI CAeayoUMMU AOKYMEHTAMMU:
MpaBuna ycTaHaBAMBAIOTCA XO3AUCTBYOWMMM cybbekTamu cornacHo [9.1.] MT3 x.A. cToHUM.

Copper or low-alloy copper with a cross-section of 100 mm? on main lines, 85 mm? on secondary lines
(GOST 2584-86).

These requirements are established by the following documents:
Rules established by undertakings in accordance with [9.1.] Estonian Railways TOR.

c) MNepecMmoTpeHHbIe BbIBOAbI MO CPaBHEHMO TpeboBaHui B cTpaHax-dneHax OCH A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHMA K JaHHOMY MapameTpy B LLe/IOM UAEHTUYHbI (C yYeTOM HebOoNbLINX Pa3NYKiA) B CTPaHax.
Mpu pa3paboTke eanHomn cneunduKkaumm ana cuctembl Konen 1520 mm BbilieyKasaHHble TpeboBaHUSA
N AOKYMEHTbI MOTYT BbITb B3ATbl 33 OCHOBY.

The requirements for this parameter are in general identical (with slight differences) in states. These
requirements and documents may be used as the basis for drafting uniform specifications for 1520 mm
gauge systems.

4.2.15. HelimpasbHele scmasKu 014 pasdeneHus ¢as / Phase separation sections

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKU 3TOFO OCHOBHOrO napamertpa (4.2.15):

4.2.15.1. Obwwme ceepeHus

(1) KOHCTpYKLMA HEeWTpasbHbIX BCTaBOK gns pasgeneHva ¢as gonkHa obecneunBaTb, YTOObI
noesfa MOIMM MepemMelaTbCd M3 OLHOrO y4vyacTKa B coceaHuit 6e3 ckpenneHus asyx ¢as.
MoTpebnaemas MoWHOCTL noe3ga (TAra, BCNOMoraTesbHaa MOLLHOCTb MJKOC TOK XOJIOCTOro Xxoda
TpaHchopmaTopa) OOMKHA ObiTb YMEHbLIeHa A0 HyAAa Npu BXo4e B HEWTpanbHYK BCTaBKy ANd
pasgenenua ¢as. JosKHbl ObITb NpeaycMOTPeHbl COOTBETCTBYHOWME CPeacTBa (3a WUCKAOYEHMEM
KOPOTKMX pasAennTesibHbIX y4acTKOB), YTOObI Noess, OCTAaHOBMBLLMIACA B HEWTPa/bHOM BCTaBKe ANA
pa3sgeneHus $has, Mor CHoBa Ha4yaTb ABUXKEHME.

(2) O6uwas annHa D HelTpanbHbIX Y4aCcTKOB onpefeneHa B NnyHKTe 4* ctaHaapTa EN 50367:2012.
Ons pacyeta AnnHbI D HEOHXOAMMO YUMTLIBATL PACCTOAHUA B COOTBETCTBMM C NYHKTOM 5.1.3 cTaHaapTa
EN 50119:2009, a Tak¥e nogbem KOHTAKTHOro nposoaa So.

* NMpumeyaHue EXXOA: ccbinka AomKHa 6bITb Ha MpuioxkeHne A BMecTo NyHKTa 4.
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4.2.15.2. JInHUM co ckopocTbio v = 250 Km/u

MOKHO NPUHATL AB8a TUNA KOHCTPYKLMN HEUTPAIbHbIX BCTaBOK 1A pasaeneHuna ¢as:

(a) KOHCTPYKLMIO C pasgeneHmem $as, B KOTOPOMN BCE TOKONPUEMHUKM CaMbIX SANHHbIX NOE3408,
cooTBeTcTBYOWMX TCU, HaxoaaTca B HeWTpanbHOM cekumn. Obwaa AnnHa HEeWTpasbHOro yyacTka
OOMKHA 6bITb He meHee 402 m.

MNoapobHble TpeboBaHMA cm. B NyHKTe 1.2 MpunoxkeHua A K ctaHaapty EN 50367:2012; nan

(b) KOHCTPYKLMIO C Oonee KOPOTKMM pasgeneHvem ¢a3s Cc  Tpema M30AMPOBAHHbLIMU
NnepeKpbITUAMM, KaK NoKasaHo B NyHKTe 1.4 MNpunoxkeHns A K ctaHgapTty EN 50367:2012. O6uwias an1unHa
HEeNTPasIbHOro y4yacTKa cocTaBAnaeT meHee 142 M, BKAOYAsA PacCTOSHUA U AOMYCKMU.

4.2.15.3. JInHUM co ckopocTbio v < 250 Km/u

MpWY NPOEKTUPOBAHUM YYACTKOB Pa3AeNeHnn pelleHns 0OblMHO NPUHUMAIOTCA TaK, Kak OMnMucaHo B
nyHkte 1 [llpunoxenma A K ctaHgapty EN 50367:2012. B Tex cay4daax Korga npegnaraerca
aNbTEPHATMBHOE peLUeHne, JOMKHO ObITb MOKA3aHO, YTO 3TO pelleHue ABNAAETCA NO MeHbLUEN mepe
TaKUM }Ke HaZeKHbIM.

Functional and technical specifications regarding this basic parameter (4.2.15):

4.2.15.1. General

(1) The design of phase separation sections shall ensure that trains can move from one section to
an adjacent one without bridging the two phases. Power consumption of the train (traction, auxiliaries
and no load current of the transformer) shall be brought to zero before entering the phase separation
section. Adequate means (except for the short separation section) shall be provided to allow a train
that is stopped within the phase separation section to be restarted.

(2) The overall length D of neutral sections is defined in EN 50367:2012, clause 4*. For the
calculation of D clearances in accordance to EN 50119:2009, clause 5.1.3 and an uplift of So shall be
taken into account.

* Note by ERA: the link should be to Appendix A instead of clause 4.

4.2.15.2. Lines with speed v = 250 km/h

Two types of designs of phase separation sections may be adopted, either:

(a) a phase separation design where all the pantographs of the longest TSI compliant trains are
within the neutral section. The overall length of the neutral section shall be at least 402 m.

For detailed requirements see EN 50367:2012, Annex A.1.2, or

(b) a shorter phase separation with three insulated overlaps as shown in EN 50367:2012, Annex
A.1.4. The overall length of the neutral section is less than 142 m including clearances and tolerances.

4.2.15.3. Lines with speed v < 250 km/h

The design of separation sections shall normally adopt solutions as described in EN 50367:2012, Annex
A.1. Where an alternative solution is proposed, it shall be demonstrated that the alternative is at least
as reliable.
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b) AHanus (3Bontounn) TpeboBaHW U AOKYMEHTOB B cTpaHax-dneHax OCH /[ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:
He HopmupyeTcs. Ha 3ToM 3Tane npumeHseTcsa TO/IbKO CMCTEMA NOCTOAHHOIO TOKa.

Not standardized. At this stage only direct current system is in use.

Ka3saxctaH / Kazakhstan:

Nateua / Latvia:
MpuMeHAeTCcA TONbKO 0HA CUCTEMA TOKA, HEUTPaNbHbIX BCTABOK HET, MapamMeTp He HOPMMUPYETCA.
He HopmupyeTca. CUcTeMbI NePeMEHHOr0 TOKa He MPUMEHAIOTCA.

Only one current system is used, there are no phase separation sections, the parameter is not
standardized.

Not standardized. No alternating power systems used.

Nutea / Lithuania:

Ha y4acTKax anekTpuduKauum nepemMeHHOro Toka CeKUMM KOHTAKTHOM CeTU, KOTopble MUTaKTCA OT
pa3HbIX a3, pasaenarT ABYMA MU3OJMNPYIOWMMAN CONPAXKEHUAMMU C HEUTPAZIbHOM BCTABKOM MeXAay
HMMW, YTO MCK/IKOYAEeT OAHOBPEMEHHOE 3aMblKaHMe WX N0/03aMU  TOKOMPUEMHMKA. [AaunHy
HeNTpasibHOM BCTaBKU BbIBUPAIOT U3 yYeTa NPUMEHAEMbIX CEPUIA IEKTPOBO30B U 3/1IEKTPONOE3A0B, ee
MWUHUManNbHasa gamHa 200 m.

HeilTpanbHble BCTaBKU MNpPeLyCMaTPMBAOT TaKXKe B MeCTax BO3MOMKHOFO NepeTekaHus Toka no
KOHTAKTHOM CETU MeXK Y SHEProCUCTEMAMM.

3Tn TpeboBaHUA YTBEPKAEHbI CAEAYHOWMMU AOKYMEHTAMU:
[4.2.] Npasuna yctporictea 1 T3 KoHTaKTHOM ceTn AE/41

On sections with alternating current, sections of overhead contact line with different phases are
separated by two section insulaters with neutral separation section between them, preventing the
pantograph heads contacting both phases simultaneously. The length of the separation section is
selected based on the type of traction unit and train, minimum 200 m.

Phase separation sections are also used in places where the overhead contact line current may cross
between power systems.

These requirements are established by the following documents:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41

Monposa / Moldova:

Monbuwa / Poland:
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He HopmupyeTca. CUCTEMbI MepeMeHHOro ToKa He NPUMEHAOTCA.

Not standardized. No alternating power systems used.

Poccusa / Russia:
«/nuHy HelimpanbHOU 8cMasKu 8blIbuparom ¢ y4emom aKcrayamupyemoli cepull 31eKmposo308 u
a71eKmponoe3008» (KOHKPeTHanA A/IMHA B MeTpax He YyCTaHOB/EHa).

311 TpeboBaHMA YTBEPKAEHDI CheayoWMMU OKYMEHTAMMU:
MoanyHKT 6.2.9.6 Ceoga Mpasun 224.1326000.2014 «TAroBoe 31eKTPOCHAOKEHWNE KeNe3HOW J0porn»,
YTBEPHKAEHHBIM NPUKAa3om MuHTpaHca Poccum ot 2 aekabpa 2014 r. Ne 330

"The length of the neutral section is chosen taking into account the operating series of electric
locomotives and EMUs" (no specific requirement for the length in meters).

These requirements are established by the following documents:
Subparagraph 6.2.9.6 of SP (Set of rules) 224.1326000.2014 "Railway Traction Supply " approved by the
Order of the Russian Ministry of Transport on 2 December 2014 No. 330

Cnosakus / Slovakia:
He HopmupyeTca. Ha amHuax Konen 1520 mm cuctembl NepemMeHHOro ToKa He NPUMEHAKOTCA.

Not standardized. Alternating current not used on 1520 mm gauge systems.

YkpauHa / Ukraine:

Ha yyacTkax anektpudpuKaumm nepeMeHHOro ToKa CEKLUM KOHTAKTHOM CETU, KOTOPble NUTAKOTCA OT
pa3HbIx a3, pas3gensatoT ABYMA U30IUPYIOLUMU CONPAXKEHUAMM C HEMTPANbHOM BCTAaBKON MeKay
HMMM, YTO UCKOYAET O4HOBPEMEHHOE 3aMblKaHME UX N0JI03aMM TOKONPUEMHMKA. ANHY
HEeNTpPasibHOM BCTaBKM BbIOMPAIOT M3 yyeTa NPUMEHAEMbIX CEPUI 9NEKTPOBO30B U 3/1EKTPOMNOE308,
ee MMHUManbHaa anmHa 200 m.

HelTpanbHble BCTaBKM NpeayCcMaTPMBAOT TaKXKe ANA UCKNOYEHUA NepeTeKaHNA YPaBHUTENbHbIX
TOKOB MO KOHTAKTHOWM CETU MEKAY SHEPrOCUCTEMAMMU.

311 TpeboBaHMA YTBEPKAEHDI CNeayoWMMM OKYMEHTAMMU:
[8.5.] Coopy:keHusa TpaHcnopTa. HKenesHble goporn Konen 1520 mm. Hopmbl npoektuposanna [BH
B.2.3-19-2018 (n. 22.37)

[8.6.] MpaBuna ycTpoiicTBa U TEXHUYECKOTO 06CNyKMBaHMA KOHTaKTHOW ceTun LLE-0023 (n.2.18.10)

On sections with alternating current, sections of overhead contact line with different phases are
separated by two section insulaters with neutral separation section between them, preventing the
pantograph heads contacting both phases simultaneously. The length of the separation section is
selected based on the type of traction unit and train, minimum 200 m.

Phase separation sections are also used to eliminate overflow of equalizing currents in the overhead
contact between power systems.

These requirements are established by the following documents:
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[8.5.] Transport facilities. Railways gauge 1520 mm. Design standards DBN V.2.3-19-2018 (p. 22.37)

[8.6.] Rules on Construction and Technical Servicing of Overhead contact lines TsE-0023 (s. 2.18.10)

3ctoHua / Estonia:
CucTemMbl MepeMeHHOro ToKka He NpumeHsatoTcA. He HopmupyerTcs.

Not standardized. Alternating systems not used.

c) MepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpebosaHuit B cTpaHax-YneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbIBOZ: AaHHbIVA NMapamMeTp pernaMmeHTUpyeTca TOIbKO B J/INTBe (TO/IbKO A/1A CYLLECTBYIOWMX CUCTEM;
ONa nNpoeKkToB npumeHsetca TSI), Poccum 1 YkpauHe. Npu paspaboTke eguHol cneundukaumm ans
cuctembl Kosien 1520 mm BbilweyKasaHHble TpeboBaHUA U [OKYMEHTbI MOTYT ObITb B3ATbl 33 OCHOBY.

Conclusion: this parameter is only regulated in Lithuania (for existing systems only; for projects TSI
applies), Russia and Ukraine. These requirements and documents may be used as the basis for drafting
uniform specifications for 1520 mm gauge systems.

4.2.16. HelimpanbHble 8cmMasKu mexcdy pasHbIMU CUCMEMAMU 31eKkmpugpukayuu / System
separation sections

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUYECKUE XapPaKTEPUCTUKM 3TOrO OCHOBHOro napametpa (4.2.16):

4.2.16.1. Obwwme ceepeHus

(1) KOHCTpYKLMA y4yacTKOB pasfeneHus cucTem AoSKHa obecneumBaTtb, 4TOObl MOABUMKHbIE
COCTaBbl MOFIN MEPEXOAUTb OT OAHOM CUCTEMbI SHEPrOCHAOXKEeHUA K CocefHel, OTIMYHON cucTeme
3HEprocHab»KeHwus, He COeaNHAA ABE CUCTEMbI Yepes 31eKTpuYeckuii mocT. CyliecTsyeT ABa cnocoba
NpoxoAa Yepes CeKuun pasaenieHns CUcTem:

(a) C NOAHATbIM TOKONPUEMHUKOM, KOHTaKTUPYIOLLMM C KOHTAKTHbIM MPOBOAOM;

(b) C ONYLLEHHbIM TOKOMPUEMHUKOM, KOTOPbIA HE KOHTAaKTUPYET C KOHTaKTHbIM MPOBOLOM.

(2) Ynpasnsawoume cocegHeit MHOPACTPYKTYPOM AONKHbI NPUHATL AM6O nepBbii cnocob, Anbo
BTOPO B 3aBUCMMOCTU OT NpeobiafatoLLmnx yCIoBUA.

(3) O6uwas anvHa D HelTpanbHbIX y4acTKOB onpeaesnieHa B NyHKTe 4 cTaHaapta EN 50367:2012.

Ons pacyeta AnnHbI D HEOB6XOAMMO YUMTBIBATL PACCTOAHNA B COOTBETCTBMM C NYHKTOM 5.1.3 cTaHaapTa
EN 50119:2009, a Tak¥e nogbem KOHTAKTHOro nposoaa So.

4.2.16.2. ToKONPMEMHUKM NOAHATDI
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(1) MoTpebnsaemas MOLWHOCTb NOABUMKHOIO COCTaBa (TAra, BComMoraTe/ibHas MOLLHOCTb MJHOC TOK
XON0CTOro Xofa TpaHcdopmaTopa) AO/MKHA ObiTb yMeHblleHa A0 Hyns Npu BXOAE B CEKUMIo
pasgeneHua cuctem.

(1) Ecnn  npoxon uyepes ceKUMM pasgeneHua  CUCTeEM  OCYLLeCTBAAEeTCA C  NOAHATbIMMU
TOKOMPUEMHMUKAMM, KOHTAKTUPYIOWMMM C KOHTAKTHbIM MPOBOAOM, WX paboyaa CTPyKTypa
onpepaenseTca cnegyowmnm obpasom:

(a) reOMeTpMA Pas/IMYHbIX 3/IEMEHTOB KOHTAKTHOM MOABECKM AONXKHA MPenATCTBOBaTb TOMY,
YTOObI 3TV TOKOMPUEMHMKWN BbI3bIBAIM KOPOTKOE 3aMblKaHUE UAN INEKTPUYECKUIA MOCT MEXAY L,BYMS
aHeprocucTemamu;

(b) B MoAcucTeEME 3HEProCHAbXeHUA AOMKHbI ObiTb NPesyCMOTPEHbI Mepbl MO HEAOMNYLEHNIO
coegMHEeHMA NOCPeACTBOM  3/1EKTPUYECKOTO MOCTa  MeXAy ABYMA CMEXKHbIMW  CUCTEMaMM
3NEeKTPOCHabXKeHMA B C/ly4ae 0TKa3a HOPTOBOro aBTOMATMYECKOTO BblKAtOYaTeNA(en);

(c) M3MEHEHME BbICOTbI KOHTAKTHOrO MNPOBOAA MO BCEM pPaA3AENUTENbHON CEKUMU AOSKHO
COOTBETCTBOBATb TPE6OBAHUAM, U3/10KEHHbIM B NyHKTe 5.10.3 ctaHaapTa EN 50119:2009.

4.2.16.3. ToKONpMeMHUKM onyLeHbl

(1) 3Ty BO3MOHOCTb MCNO/1b3YIOT, EC/IU YCNOBUA PAabOTbl C NOAHATHIM TOKONPUEMHUKOM HE MOTYT
6bITb BbIMNOJIHEHbI.

(2) Ecnn npoxop, 4epes CeKUMIO pasgeneHuMAa CUCTEM  OCYLLECTBAAETCA C  ONyL,eHHbIMU
TOKOMPUEMHMKAMKM, OHa [O0/XKHA OblTb CAPOEKTMpPOBaHA TakMm o06pasom, 4Tobbl He [ONyCTUTb
3/IEKTPUYECKOE COEAMHEHME MEXAY ABYMSA CUCTEMAMM 3NEKTPOCHABKEHUSA NPU CAYHaMHO NOAHATOM
TOKONpPUEMHMKE.

Functional and technical specifications regarding this basic parameter (4.2.16):

4.2.16.1. General

(2) The design of system separation sections shall ensure that trains can move from one power
supply system to an adjacent different power supply system without bridging the two systems. There
are two methods for traversing system separation sections:

(a) with pantograph raised and touching the contact wire;
(b) with pantograph lowered and not touching the contact wire.
(2) The neighbouring Infrastructure Managers shall agree either (a) or (b) according to the

prevailing circumstances.

(3) The overall length D of neutral sections is defined in EN 50367:2012, clause 4. For the
calculation of D clearances in accordance to EN 50119:2009, clause 5.1.3 and an uplift of So shall be
taken into account.

4.2.16.2. Pantographs raised

(1) Power consumption of the train (traction, auxiliaries and no load current of the transformer)
shall be brought to zero before entering the system separation section.

(2) If system separation sections are traversed with pantographs raised to the contact wire, their
functional design is specified as follows:

(a) the geometry of different elements of the overhead contact line shall prevent pantographs
short-circuiting or bridging both power systems;

(b) provision shall be made in the energy subsystem to avoid bridging of both adjacent power
supply systems should the opening of the on-board circuit breaker(s) fail;

(c) variation in contact wire height along the entire separation section shall fulfil requirements set

in EN 50119:20009, clause 5.10.3.
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4.2.16.3. Pantographs lowered

(1) This option shall be chosen if the conditions of operation with pantographs raised cannot be
met.

(2) If a system separation section is traversed with pantographs lowered, it shall be designed so as

to avoid the electrical connection of the two power supply systems by an unintentionally raised
pantograph.

b) AHanus (3sontounn) TpeboBaHUI 1 JOKYMEHTOB B cTpaHax-dneHax OCH/, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

0O6wan nHpopmauma / General information:
Nateua, JIntea, Monbwa, CnoBakma, ICTOHUA
MpumeHseTca TONIbKO 04Ha CUCTEMA TOKA, HEMTPaibHbIX BCTAaBOK HET, NapaMeTp He HOPMUPYETCA.

Latvia, Lithuania, Poland, Slovakia, Estonia
Only one current system is used, no system separation sections, parameter not standardized.

Fpy3ua / Georgia:
He HopmupyeTca. Ha aTom aTane npMmeHAETCA TONbKO CMCTEMA NOCTOAHHOMO TOKA.

Not standardized. At this stage in use direct current system only.

KasaxcraH / Kazakhstan:

FOCT 32895 2016 r. «9neKTpudUKaLna N 3NEKTPOCHABKEHME Kele3HbIX 4opor. TepMUHbI U
onpegeneHuna»

GOST 32895 2016 “Electrification and power supply of railways. Terms and Definitions"

Nateua / Latvia:
AKTyann3npoBaHHasa MHGOPMaLMaA O NPUMEHAEMbIX TPEBOBAHUAX U JOKYMEHTaX:

He HopmupyeTca. [pMmeHAeTCA TO/IbKO cMcTeMa NOCTOAHHOIO TOKa.

Updated information on applicable requirements and documents:

Not standardized. Applies to direct current only.

Nutea / Lithuania:
He HopmupyeTca. MpumeHaeTca TONbKO CUCTEMA NMepPemMeHHOro ToKa.

Not standardized. Applies to alternating current only.
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Mongosa / Moldova:

Nonbwa / Poland:
He Hopmupyetcsa. MNprmeHAeTcsa ToNIbKO CUCTEMa NMOCTOAHHOTO TOKa.

Not standardized. Applies to direct current only.

Poccusa / Russia:

PyHKUMA pasgeneHma pasHblX CUCTEM INEKTPUDUKALLMKN OCYLLECTBAAETCA HA CTaHLUMAX CTbIKOBaHUA. U
B 3TOM C/ly4ae TaKXKe MeXay cucTeMaMm 31eKTpudmrKaLmMm NOCTOAHHOIO TOKa 3 KB 1 nepemeHHOro
TOKa 25 KB 50 Iy, mexkay n3onmpyowmm conpaxXeHmem, KoTopoe oTaensaeTt neperoH, u
N30/IMPYIOLLMM COMPAXKEHNEM CEKLMM, KOTOPasA NepeKkatovaeTca, AONKHA ObITb CEKLMA, KOTOPAA He
nepekatoyaetca. [ MHA 3TON CEKLLMMN AOMKHA UCKNOYaTb O4HOBPEMEHHOE NEePEKPbITUE N0I03aMU
TOKOMPUEMHMKA U30JIMPYHOLLMX COMPAKEHWNA.

«/nuHy HelimpanbHOU 8cMABKU 8bI6UPAOM € y4emom 3Kcrayamupyemoli cepull 31eKmposo308 U
a71eKmponoe3008» (KOHKPeTHaA A/MHA B METPax He YyCTaHOB/IEHa).

3TN TpeboBaHNA YTBEPKAEHDI CAEAYIOLWMMM AOKYMEHTAMU:
MoanyHKT 6.2.9.6 Ceopa Mpasun 224.1326000.2014 «TAroBoe 3/1€KTPOCHAOKEHNE KeNe3HOW A0porny,
YTBEPKAEHHbIM NPUKazom MuHTpaHca Poccum ot 2 gekabpsa 2014 r. Ne 330

Differing electrification systems are separated at connecting stations. In this case between the direct
current 3 kV system and the 25 kV 50 Hz alternating current there should also be a non-switching
section between the insulated section (insulater) separating the section and the switching insulated
section (insulater). The section must be of a sufficient length to prevent the pantographs
headsimultaneously contacting insulated sections (insulaters).

"The length of the neutral section is chosen taking into account the operating series of electric
locomotives and EMUs" (no specific requirement for the length in meters).

These requirements are established by the following documents:
Subparagraph 6.2.9.6 of SP (Set of rules) 224.1326000.2014 "Railway Traction Supply " approved by
the Order of the Russian Ministry of Transport on 2 December 2014 No. 330

Cnosakusa / Slovakia:
He HopmupyeTca. Ha amHuax Konem 1520 mm npumeHAeTCcA TO/IbKO CUCTeMa MOCTOAHHOIO TOKa.

Not standardized. Applies to direct current only for 1520 mm systems.

YkpauHa / Ukraine:

®yHKLMA pasaeneHna pPasHbIX CUCTEM INEKTPUPUKALLIMM OCYLLLECTBAAETCA HA CTaHLMAX CTbIKoBaHMA. U
B 9TOM C/ly4ae TaKKe MeXay CUcTeMamm anekTpudmrKaL MM NOCTOAHHOIO TOKa 3 KB 1 nepemeHHoro
TOKa 25 KB 50 Iy, mexkay n3onmpytowmm conpaxXeHmem, KoTopoe oTaensaeTt neperoH, u
N30/IMPYIOLLUM COMPANKEHMEM CEKLIMW, KOTOPAA NepeKNtoYaeTca, A0/XKHA ObITb CEKUMA, KOTOPasA He
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nepekntoyaeTcs. [/IMHa 3TOM CeKLMM A0KHA UCKIOYaTb O4HOBPEMEHHOE NePEKPbITUE MNON03aMMU
TOKOMPUEMHMKA U30IMPYHOLLMX COMPAKEHWNA.

MexKay pasHbIMU cUCTEMaMM INEKTpUdUKaunmu npu asmeHnn IMC aABOMHOro poaa nuTaHuaA (3 KB u
25 KB) pocTaTouHO 060pPYA0BaATL HENTPAbHbIE BCTABKM B KOHTAKTHOM ceTU. HeilTpanbHble BCTaBKU B
mecTax pasgeneHusa ¢pas NnMTaHUsa UK CTbIKOBAHWUA NMPU 3IEKTPOTAre NOCTOAHHOIO U NepeMeHHOro
TOKa 0bopyaytoTcs NPMCNocobaeHMAMM, KOTOpble 06ecneYymMBaloT aBTOMATUYECKOE BK/OYEHMe-
OTKAKOYEeHMe TAroBoro Toka Ha 3lC.

Mpun OTCYTCTBUM 3/1EKTPOBO30B ABOMHOIO MUTAHMUA 3TY GYHKLUMIO BbINOIHAIOT CTAHLUUM CTbIKOBaHMUA.

3TN TpeboBaHNA YTBEPKAEHDI CAEAYIOLLMMU OKYMEHTAMU:

[8.6.] MpaBuna ycTpoincTBa M TEXHUYECKOTO O6CNYKMBAHWUA KOHTaKTHoM cetu L3-0023 (n.2.18.10,
2.18.11, 2.18.12)

[8.11.] Coopy:keHus TpaHcnopTa. dneKTpudmKauma *K.4. Hopmbl npoektupoBaHua BBH B.2.3-2-2009
OCTY FOCT 32895 2016 r. «IneKkTpUdUKaLma U SNEeKTPOCHabXKeHNe KenesHbix A4opor. TepMUHbI U
onpegeneHna»

Differing electrification systems are separated at connecting stations. In this case between the direct
current 3 kV system and the 25 kV 50 Hz alternating current there should also be a non-switching
section between the insulated section (insulater) separating the section and the switching insulated
section (insulater). The section must be of a sufficient length to prevent the pantographs
headsimultaneously contacting insulated sections (insulaters).

Between different electrification systems only system separation sections are required for dual system
ERS (3 kV and 25 kV). System separation sections at phase separators for direct current and alternating
current electrical traction are fitted with devices to enable automatic switching of the traction current
on the ERS.

If non-dual system trains are used, this function is performed by connection stations.

These requirements are established by the following documents:

[8.6.] Rules on Construction and Technical Servicing of Overhead contact lines TsE-0023 (s. 2.18.10,
2.18.11, 2.18.12)

[8.11.] Transport facilities. Electrification of railway Design standards VBN V.2.3-2-2009

DSTU GOST of 32895 2016 “Electrification and power supply of railways. Terms and Definitions"

ctonua / Estonia:
He HopmupyeTca. MpumeHAeTcA TONbKO CUCTEMA MOCTOAHHOTO TOKa.

Not standardized. Applies to direct current systems only.

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMO TpebosaHuit B cTpaHax-yneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:
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BblBOA: AaHHbIM MapameTp pernameHtTupyetca Tonbko B KasaxctaHe, Poccum u YkpauHe. [pu
paspaboTke eamHol cneunduKkaumm ana cuctembl Konen 1520 mm BbllieyKasaHHble TpeboBaHUA U
OOKYMEHTbI MOTyT HbITb B3ATbl 32 OCHOBY.

This parameter is only regulated in Kazakhstan, Russia and Ukraine. These requirements and documents
may be used as the basis for drafting uniform specifications for 1520 mm gauge systems.

4C [pyrve xapakrepuctukm / Other characteristcs

4.2.17. HazemHas cucmema cbopa aHepaemuyeckux 0aHHbIx / On-ground energy data collecting
system

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUYECKUE XapPaKTEPUCTUKM 3TOFO OCHOBHOro napamertpa (4.2.17):

(1) MyHKT 4.2.8.2.8 TCU «JIOKOMOTMBbI W NACCAXKUPCKUIA MNOLBUNKHON COCTaB» COAEPHKUT
TpeboBaHMA K BOPTOBLIM CUCTEMAM yUeTa 3/1eKTposaHeprun (CYI), npeaHasHauyeHHbIM A/1A reHepauum
N nepeaaun cobpaHHbIX AaHHbIX O BbICTABAEHUW CYETOB 3a 31eKTposHepruto (CACI) B HasemHyio
cuctemy cbopa sHepreTUYecKmx AaHHbIX.

(2) HasemHaa cuctema cbopa 3sHepreTMUecKMx AaHHbIX A0/KHA obecneunsBaTb NOAy4YeHwWe,
XpaHeHue n nepegayy CACS, He HapyLwas MX LEe0CTHOCTU, B COOTBETCTBMM C TPEBOBAHUAMM B NYHKTE
4.12 ctaHpgapta EN 50463-3:2017.

(3) HasemHan cuctema cbopa sHepreTMYeCcKMX AaHHbIX AO/IKHA OTBEYATb BCeM TPebOoBaHUAM K
0bMeHy AaHHbIM, YKa3aHHbIM B NyHKTe 4.2.8.2.8.4 TCU «JIOKOMOTUBbI U NaCCa*KUPCKUIM NOABUNKHOM
COCTaB», a TaKKe TpeboBaHMAM U3/I0XKEHHbIM B NyHKTax 4.3.6 1 4.3.7 ctaHgapTa EN 50463-4:2017.

Functional and technical specifications regarding this basic parameter (4.2.17):

(1) Point 4.2.8.2.8 of LOC & PAS TSI contains the requirements for on-board Energy Measurement
Systems (EMS) intended to produce and transmit the Compiled Energy Billing Data (CEBD) to an on-
ground energy data collecting system.

(2) The on-ground energy data collecting system (DCS) shall receive, store and export CEBD
without corrupting it, in accordance with the requirements quoted in clause 4.12 of EN 50463-3:2017.

(3) The on-ground energy DCS shall support all the data exchange requirements as defined in point
4.2.8.2.8.4 of the LOC&PAS TSI and requirements set out in clauses 4.3.6 and 4.3.7 of EN 50463-4:2017.
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b) AHanus (3Bontounn) TpeboBaHW U AOKYMEHTOB B cTpaHax-dneHax OCH /[ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

Ha 3MNC cyeT4nMKamu 31EKTPOSHEPrMM OCYLLECTBAAETCA TEXHUYECKMIA YYeT, KOMMEPYECKMI ydeT
OCYLLECTB/IAETCA  CYETYMKAMK, YCTAHOBJEHHbIMM Ha  TArOBbIX MOACTaHUMAX  6GanaHCoBbIX
pasrpaHNYEHmnIn 31EKTPULHECKMX CETEN.

Electric power counters carry out technical metering at ERS; commercial metering is carried out by
meters installed at traction substations of balance delimitation of electric networks.

Ka3axctaH / Kazakhstan:

Nateua / Latvia:

Ha 3MC cyeTumKamMu 3NEKTPO3IHEPrMM OCYLLECTBAAETCA TEXHUYECKUIA Y4YeT; KOMMEPUYECKMin yueT
OCYLLLECTBNAETCA CHETYMKAMM, YCTAHOBNEHHbIMU HA TArOBbIX MNOACTAHUMAX U B APYrMX MecTax
6an1aHCOBbIX pasrpaHNYEHNt INEKTPUYECKUX CETEN.

CyYeTUMKM A4N1A KOMMepUecKoro yyeTta Ha IMC He ycTaHaBAWBAKOTCA.

He HopmupyeTca.

Electric power counters carry out technical metering at ERS; commercial metering is carried out by
meters installed at traction substations and in other places of balance delimitation of electric
networks.

Counters for commercial accounting are not installed at ERS.

Not regulated

Nutea / Lithuania:

CyeTumKM gna KOMMepUvecKoro yvyeta yctaHosaeHbl Ha 3lMC.

Mcnonb3yeTca HasemHas cuctema cbopa sHepreTuyeckmx gaHHbix AERAS, aaHHble Ha KOTOpYO
aBTOoMaTMyeckuii noctynaet ¢ IMNC (Ha gaHHbII MOMEHT AaHHble nocTynatoT He co Bcero IMNC, Ho
BeAEeTCA pacluMpeHne CUCTEMbI)

31K TpeboBaHUA YTBEPKAEHbI CNeayoWMMM OKYMEHTAMMU:
TexHM4yecKaa AOKYMeHTaumMA No sKkcnayaTaummn cuctemol AERAS.

Counters for commercial accounting are installed on the vehicles with electric traction (EV).

The AERAS ground-based energy data collection system is used, the data for which is automatically
received from the EV (at the moment, the data does not come from the entire EV, but the system is
being expanded)

These requirements are approved by the following documents:
Technical Documentation for operating AERAS system.
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Mongosa / Moldova:

Nonbwa / Poland:

HasemHan cuctema cb6opa sHepreTUYecKMX AaHHbIX ele He BHeapeHa. Ho peannsauus byaet
COOTBETCTBOBaTb McnonHUTeNbHOMY pernameHTy Komuccun (EC) 2018/868 ot 13 mioHs 2018 r.,
BHOCALWEeMy nonpasku B PernameHT (EC) Ne 1301/2014 n PernamenT (EC) Ne 1302/2014 B OTHOLLEHMM
MONIOMKEHWUI O CUCTEME U3MEPEHUA SHEPTUN U cucTema cbopa AaHHbIX.

On-ground energy data collecting system not yet implemented. But the implementation will be in line
with Commission Implementing Regulation (EU) 2018/868 of 13 June 2018 amending Regulation (EU)
No 1301/2014 and Regulation (EU) No 1302/2014 as regards the provisions on the energy
measurement system and the system of data collection.

Poccusa / Russia:
B Poccmnm Bonpoc He pernameHTUpoBaH.

In Russia, this parameter is not yet regulated.

Cnosakusa / Slovakia:
TCWU SHeprocHabxkeHue

ENE TSI.

YKkpauHa / Ukraine:

YueT anekpoaHeprnun Ha EMNC B YKpanHe ABAAETCA TEXHUYECKUM, 2 He KoMmepyecKum. [TosTomy B
06LWMX HOPMATUBHbIX AOKYMEHTax TPeOOBAHUA K HEMY HE pPerlaMeHTUPOBaHbl. 3TK TpeboBaHuMA
pernameHTMpYyoTbCA B TEXHUYECKUX 3a4aHUAX, TEXHUYECKUX YCOBUAX HAa KOHKPETHbIE TUMbl TATOBOrO
M MOTOPBArOHHOro NOABUXKHOIO COCTaBa.

Accounting for electricity at the ENP in Ukraine is technical, not commercial. Therefore, in the general
regulatory documents, the requirements for it are not regulated. These requirements are regulated in
technical specifications, technical conditions for specific types of traction vehicles and multiple units.

3ctonua / Estonia:
He pernameHTupyeTca.

Not regulated.

c) MNepecmoTpeHHbIe BbIBOAbI MO CpaBHEHMO TpebosaHuit B cTpaHax-dneHax OCHK /I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

‘ BbiBOA,: |
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HasemHana cucrema cbopa sHepreTMyeckux AaHHbIX 419 KOMMEPYECKOro yyYeTa C NoABUXKHOIo cocTaBa
cyliecTByeT ToNbKo B JlIuTBe B ToM obbeme, KoTopbih onncad B TCU. Ecam B byayuiem BO3HUKHET
NnoTpPebHOCTb B peryaMpoBaHMM 3TOrO acrneKkTa aas cuctembl Konen 1520 mm 3a npegenamm EC, MoxKHO
6b110 6bl pekomeHAoBaTb paccmoTpeTb TCU EC, BKIOYAs CCbIIKM Ha CTaHAAPTbI.

Conclusion:

The on-ground energy data collecting system for commercial metering from rolling stock exists only in
Lithuania to the extent described in the TSI. Should a need for regulating this aspect arise in future for
1520 mm gauge system outside EU, it could be recommended to consider EU TSIs, including references
to standards.

4.2.18. Mepbi npedocmoporHOCMU 0m NOPAXeHUA 3nekmpuveckum moxkom / Protective
provisions against electric shock

a) TpebosaHua TCU / TSI requirements :

®YHKUMOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKU 3TOFO0 OCHOBHOrO napametpa (4.2.18):

IneKkTpPobHEe30MaCHOCTb KOHTAKTHOM MOABECKM WM 3alUMTa OT MNOPAMKEHMA 3IEKTPUYE-CKUM TOKOM
[OJIXKHbI ObITb Peann3oBaHbl B COOTBETCTBUM C MyHKTamu 5.2.1 (TonbKo ana oBWecTBeHHbIX MEecT),
5.3.1, 5.3.2, 6.1, 6.2 (3a uUcknodeHnem TpeboBaHMI, NPeabABAAEMbIX K LEenaM PesbCoBbIX JIMHUN)
cTtaHgapTta EN 50122-1:2011+A1:2011, a B OTHOWEHUN NPeaenoB nepemMeHHOro HanpsaXKeHua — B COOT-
BETCTBMM C NyHKTamm 9.2.2.1 n 9.2.2.2 cTaHpapTa, a B OTHOWEHMU NpPeaenoB MNO-CTOAHHOrO
HanNpAXXeHWA — B COOTBETCTBUM C NYHKTamm 9.3.2.1 1 9.3.2.2 ctaHaapTa.

Functional and technical specifications regarding this basic parameter (4.2.18):

Electrical safety of the overhead contact line system and protection against electric shock shall be
achieved by compliance with EN 50122-1:2011+A1:2011, clauses 5.2.1 (only for public areas), 5.3.1,
5.3.2,6.1, 6.2 (excluding requirements for connections for track circuits) and regarding AC voltage limits
for the safety of persons by compliance with 9.2.2.1 and 9.2.2.2 of the standard and regarding DC
voltage limits by compliance with 9.3.2.1 and 9.3.2.2 of the standard.

b) AHanus (asontounn) TpeboBaHWI 1 JOKYMEHTOB B cTpaHax-dneHax OCH /[, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

KasaxcraH / Kazakhstan:
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MpaBuaa TeXHNKN 6€30NacHOCTM NPU IKCNAyaTaluMm KOHTAaKTHOM CETU 3NEKTPUOULMPOBAHHbIX

YYaCTKOB MarmcTpasibHOM ene3HoA0POKHOM CETU M YCTPOMCT 3/1eKTPOCHAOKEHNA aBTOO/I0KMPOBKU.

Mpukas Ne 1701-UU3 o1 25 pekabpa 2014 r.

Safety rules for the operation of the contact network of electrified sections of the main railway network

and automatic power supply device. Order No. 1701-TsZ of 25 December 2014

Nateua / Latvia:

[3.2] TE-3199 Mpaswnna ycTpoiicTea U T aNeKTPUPULMPOBAHHDBIX XK.4,.

[3.2] TE-3199 Rules on Construction and Technical Operation of Electrified Railways

Nutea / Lithuania:

I3Tn TpeboBaHUA YTBEPKAEHbI CNeAyOWMMU OKYMEHTAMU:

MpaBuna TeXHUKK 6E30MaCHOCTM NPU SKCNAYaTaLLMN KOHTAaKTHOMN CETU 3NEeKTPUPULIMPOBAHHDBIX
¥esie3HbIX AOPOT U YCTPOMCTB 3/1eKTPOCHab»KeHUA asTob10knposKku AE/6

Mpasuna 6e3onacHOCTM 414 PaboTIoLWMX Ha SNEKTPUDULMPOBaHHbIX *K.4. AE/84

These requirements are approved by the following documents:

Safety regulations for the operation of the contact network of electrified railways and automatic
blocking power supply devices AE / 6

Safety rules for working on electrified railways AE / 84

Monposa / Moldova:

Monbuwa / Poland:

TCU «3HeprocHabxeHne»

Energy TSI

Poccua / Russia:

TpeboBaHMA K ONYCTUMbIM PACCTOAHUAM MEXKAY 3/1eEMEHTAMMN KOHTAKTHOM CETU, HAXOAALLMMMCS
noA, HanpAMeHWem, 1 3a3eMeHHbIMU YacTAMK B Poccuun pernameHTupoBaHbl CBogom Mpasun
224.1326000.2014 «TAroBoe 3/IeKTPOCHABKeHMeE }KenesHon AoPOoru», yTBEPKAEHHbLIM MPUKA30OM
MwuHTpaHca Poccun ot 2 gekabps 2014 r. Ne 330 (noapasaen 6.1):
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FaccToaHMe OT HU#HEA TOYKW NPOBOOCE TATOBOW CETH NpW Hawbonblled cTpene
NpoBeca A0 NoBEPXHOCTH 3EMNKU M COOPYHEHUI, a TaKkKe paccToAHWE MeExIy NpoBoaamM1
NMUHWA NPW WX B3aWMMHOM NepecedYeHun Wnu cOnuKeHuM OonmwHbl OblTe He MeHee

6.1 Obwme TpeboBaHMA K TAMTOBOA CETH

NpUBEOEHHLIX B Tatnuue 7.

Tabnuua 7 - HaMMmeHbllee paccTOAHWE OT NPOBOADE

B meTpax
HanmeHoBaHWe 0DbLEKTOB HaumeHbluee paccTOAHWE OT NPOBOAOE
nepecedyeHra Mnu cbnuweHmna (kabenei):
OTCACLIBAKILLMX, NUTAKLWMX W MUTAKLLIMX
IKPAHUPYIOWMX, | YCHNMBAKLWMX T}
rpynnoBoro NpoBOOOE yCUMWBAD
3a3emMneHua HanpaxeHuem 3 LLMX
KB NpoBOOOB
HaNpAKEHK
em 25 kB
lNoBepxHoCTE | HACENEHHOH 6,0 7.0 7.0
IEMIMK B: MECTHOCTH
HeHaceneHHo R 5,0 6.0 6.0
MECTHOCTH
npefenax 40 0 50
MCKYCCTBEHHBIX
COOPYHEHWA K
TPYOHOOOCTYMHBIX
MecTax
HeQoCTYNHBIX 1,0 25 3.0
MecTax
['ONOBKKW penLCoB 7.5 75 7.5
He3aNekTpPUMUWPOBAHHOID MYTH
lNoBepxHoCTE aBTOMODMNBHOR 7.0 7.0 7.0
O0poru
HecylHi TpOC KOHTAKTHOR CEeTH 20 210 20
lNpoBoa TponNerdyCHBIX W 1.5 3.0 3.0
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TpamealHbIX NMHWA

HacTtun newexoHblx MOCTOB (Npy
YCTPOMCTEE HAg MOCTOM
NpegoXpaHnTensLHOro WUTa)
[NoBepxHOCTE NACCaKMPCKMX
nnatcopm (Npu 4B0AHOM
KpenneHui NpoBooE), No KOTOPLIM
He OCYLEeCTBNASTCA Npoe3n
TpaHCMOPTHLIX CPeacTs

KpbIlWK NpoM3BOACTBEHHLIX 30aHUN 3.0 3.0
KpoHbl OepeBses 1.0 20
MpumeyaHua

1 HacenéxHaa MecTHOCTE - ropoackan YepTa ¢ NepcnexkTusoi paseuTtia Ha 10 neT,
KYPOPTEI, NOCENKW, HACENEHHLIE NYHKTHI, KeNe3HoA0POKHbIE CTAHLMK.

2 HenacenénHaa MecTHOCTE - HE3ACTPOSHHAA MECTHOCTE, PEAKD CTOALLME CTPOSHMA,
NeperoHsl, BKNDYaA 0CTAHOBOYHEIE MyHKTHI.

3 TpyoHOOOCTYNHLIE MECTa - HEAOCTYNHEIE AN TPAHCNOPTa M MALUWH, OTKOC b
HackbINel M BLIEMOK.

4 HepgocTynHeIe MECTA - CKNOHLI MOp, CKan, YyTEcos

45

2

5,0

4.0

45 7,0 7.0

3,0
3,0

31K TpeboBaHUA YTBEPKAEHbI CNeayloWwmMmMM JOKYMEHTAMMU:

FOCT P 58320—2018 «21EKTPOYCTAaHOBKN CUCTEMbI TATOBOIO 3/1€KTPOCHAOKEHMA Kene3HoM Aoporu
NMOCTOSIHHOIO TOKa. TpeboBaHMA K 3a3eMJIEHUNIO;

FOCT P 58321—2018 «91eKTPOYCTaHOBKM CUCTEMbI TATOBOIO 3/1IEKTPOCHADKEHMA Kesle3HON A0opPorn
nepemeHHOro Toka. TpeboBaHUA K 3a3eMIEHUIO».

Requirements for permissible distances between elements of the contact network, which are under
voltage and grounded parts in Russia are regulated by the SP (Set of rules) 224.1326000.2014 "Railway
Traction Supply" approved by the Order of the Russian Ministry of Transport of 2 December 2014 No.
330 (subsection 6.1):

6.1. General requirements for contact network
Distance from the lowest point of the wire of the contact network with the biggest arrow sag to the
surface of ground and constructions, as well as the distance between the wires of lines in case of their

intersections or approaching shall not be lower than those in Table 7.

Table 7 — the lowest distance from trains (m)

Objects of intersection or approaching Minimal distance from wires (cables):

suction, shielding,
group grounding

power and
reinforcement
wires, voltage 3

power and
reinforcement
wires, voltage 25

kv kv
Ground surface in | Populated area 6,0 7,0 7,0
Non populated 5,0 6,0 6,0

area
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Limits of artificial 4,0 5,0 5,0
constructions and
difficult to reach

places

Unreachable 1,0 2,5 3,0

places
Rail head on non-electrified track 7,5 7,5 7,5
Surface of a road 7,0 7,0 7,0
Bearing cable of the contact network 2,0 2,0 2,0
Wire of trolleybus and tramway lines 1,5 3,0 3,0
Flooring of pedestrian bridges (with a 4,0 4,5 5,0
a protecting shield above the bridge)
Surface of passenger platforms (in 4,5 7,0 7,0

case of a dual mounting of cables) not
used for any movements of transport

means
Roofs of industrial buildings 3,0 3,0 3,0
Tree crowns 1,0 2,0 3,0
Notes:

1. Populated area — limits of a city with 10 years perspective of development, resorts, villages,
localities and railway stations.

2. Non-populated area — place without any building, place with distant buildings, railway sections,
including stops.

3. Difficult to reach places — places unreachable by transport and cars, slopes of embankments
and excavations.

4. Unreachable places — slopes of mountains, rocks and cliffs.

These requirements are established by the following documents:

GOST R 58320-2018 "Electroinstallation of the DC Railway's traction power system. Grounding
requirements";

GOST R 58321-2018 "Electroinstallation of the AC Railway Traction Power System. Grounding
requirements."

Cnosakus / Slovakia:

TCU dHeprocHabxeHue

ENE TSI.

YkpauHa / Ukraine:

dnekTpobHE30MacHOCTb B 30HE KOHTAKHOWM CETU U IMHUIA eleKTponepeaad, KOTopble PacnooXKeHbl Ha
onopax KOHTaKHOW ceTun, obecneunBaeTca rabapntamm NpPoBoAOB NO OTHOLLIEHUIO K 3eMe,
BO3AYLHbIMW 3330pamMun MeXAy NPOBOAAMM U 3a3€M/IEHHbBIM YAaCTAM B COOTBETCTBMM C pa3aenom 2.2
L12-0023, 3a3eMneHMEM Ha penbC BCEX HETOKOBEAYLUMX METAIMYECKNX YacTell B 30He 5 meTpos oT
KpanHero penbca B COOTBETCTBMM C pasgenom 2.23 L|3-0023, orparkaeHnsammu TOKOBeAYLUMX YacTel Ha
newexo4HbIX MOCTaX, HAHECEHWEM MN1aKaToB M 3HAaKOB OMACHOCTH.

otn Tp86OBaHI/IFi noarsepXaeHbl cieaytowlMMmn HOPMaTUBHbIMU AOKYMEHTAMU!
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L12-0023 MNpaBnna ycTpoiicTBa U TEXHUYECKOro 06CNYKMBAHUA KOHTAKTHOM CeTu
anekpoPUUMPOBaAHHbIX }KenesHbIX AOPOr;

L2 -0029 NHCTpyKUMA MO 3a3eM/IEHNIO YCTPOICTB 3/1EKTPOCHABKEeHUA Ha 31eKpodULMPOBAHHbIX
poporax

Electrical safety in the area of the contact network and power lines, which are located on the supports
of the contact network, is ensured by the dimensions of the wires relative to the ground, the air gaps
between the wires and the grounded parts in accordance with section 2.2 CE-0023, grounding on the
rail of all non-conductive metal parts in the zone of 5 meters from the extreme rail in accordance with
section 2.23 CE-0023, fencing of live parts on pedestrian bridges, the application of posters and danger
signs.

These requirements are confirmed by the following regulatory documents:
CE-0023 Rules for the design and maintenance of a contact network of electrified railways;
L3 -0029 Instruction for grounding power supply devices on electrified railways

ctonua / Estonia:
He perynupyetca
Not regulated

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMO TpebosaHuMit B cTpaHax-yneHax OCH/I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbiBOA;:

TpeboBaHMA K 4ONYCTUMbIM PACCTOAHUAM MEXAY dIeMEHTaMM KOHTAKTHOW CETU, HAXOAALLMMMCA NOL,
HanpAXeHNeM, U 3a3eM/IEHHBIMM YaCTAMMU periaMeHTUPOBaHbl BO Bcex cTpaHax. TCU npumeHsaeTtca K
npoekTam B cTpaHax EC.

Conclusion:
Requirements for the permissible distances between the elements of the contact line, which are under
tension, and the grounded parts are regulated in all countries. TSI applies to projects in EU countries.

5. AHAIM3 NOJIOXKEHMIN OB OLIEHKE COOTBETCTBMA / ANALYSIS OF
PROVISIONS ON CONFORMITY ASSESSMENT

a) TpebosaHuma TCW / TSI requirements :

6. OLEHKA COOTBETCTBMA JS/IEMEHTOB WHTEPOMEPABE/IbHOCTU U EC TMPOBEPKA
NOACUCTEM

Mpoueaypbl OLLEHKM COOTBETCTBUA, MPUTOAHOCTU K MCNOJ1Ib30BaHMIO U NpoBepKn EC ocHOBbIBaOTCA Ha
MmoAaynax, onpeaeneHHbix PeweHnem Komucenn 2010/713/EC.
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6.2. MNoacucrema sHeprocHabxeHus

6.2.1. 0O6uwMme nonoxKeHus

(1) Mo npocbbe 3asBUTENSA YNONHOMOYEHHbIM OpraH nposoanT nposepKy EC B COOTBETCTBUM CO
cratben 15 Anpektnsbl (EC) 2016/797n cornacHo NoNOXKEHUAM COOTBETCTBYIOLLMX MOAY e,

(2) Ecnu 3asaBuTenb NOATBEPXKOAET, 4YTO ANA Npeaplaylumnx MNpPUMEHEHUA NpoeKTa 6blan

npoBeAeHbl yCnelHble MUCMbITAaHUA U NPOBEPKA MOACUCTEMbI SHEProcHabXXeHuA B COMNOCTaBUMMbIX
YCNOBUAX, YNOJIHOMOYEHHbI OpraH A0/IKEH YUNTbIBATb TaKME UCMbITAHMA M NPOBEPKM NPU NPOBEpPKe
EC.

(3) Mpoueaypbl OLEHKM AN KOHKPETHbIX TPeBOBAHWUM K MoACUCTEME U3NOXKEHDI B NYHKTE 6.2.4.,
(4) 3aABuTENIb OONKEH COCTAaBUTL AeKknapaumto EC o npoBepke noacucreMsl sSHeprocHabeHuna B
COOTBETCTBUM c YacTbio 1 cTaTbk 15 1 Mpunoxkennem IV K Aupektuse (EU) 2016/797.

6.2.2. MpumeHeHne moaynei

B npoueaype EC npoBepKM MoAcCUCTEMbI SHEPrOCHABXKEHUA 3aABUTENb MW €0 YNOAHOMOYEHHbIN
npeacTaBuUTeNb, CO34aHHbIM B CoobLecTBe, MOXKET BbIOpaTh:

(a) moaynb SG: EC npoBepKa Ha OCHOBE NMPOBEPKU OA4HOM0 NPOAYKTA; NN

(b) moaynb SH1: EC npoBepKa Ha OCHOBE CUCTEMbI BCECTOPOHHErO YNPaBAeHUA KayecTBOM NJOC
NCMbITaHWE KOHCTPYKLLUM.

6.2.2.1. NMpumeHeHne mogyna SG

B cnyyae moayna SG ynoO/HOMOYEHHbIM OpraH MOMKET MPUHMMaTb BO BHMMaHWE pe3ysibTaTbl
nccnefoBaHU, NPOBEPOK MM UCMbITAHUI, KOTOpPble OblAN yCNEewWwHo NPoBeAeHbl B COMOCTAaBUMbIX
YC/IOBUAX APYTUMW OpraHamu UM 3aasuTenem (MAn ero ynoaHOMoYeHHbIM NpeacTaBuTenem).

6.2.2.2. MpumeHeHne moayna SH1

Mogaynb SH1 morKeT O6biTb BblOpaH TONbKO TorAa, Koraa AencTBuA, cnocobcTBylouwmMe npoBepke
NnpeanoXeHHOW MOACUCTEMbI, MoA/iexKalleit npoBepke (MPOeKTUpoBaHME, U3roToB/leHUe, CHOOPKa,
YCTaHOBKa), ABNAOTCA NPeAMETOM CUCTEMbI YIPAB/IEHUA KaueCTBOM NPOEKTUPOBaHMUA, U3rOTOBAEHUS,
NPOBEPKMN KOHEYHOIO NPOAYKTa U UCMbITaHWUIA, YTBEPKAEHHON YNONHOMOYEHHbIM OPraHOM M Noj, ero
HaA30pPOM.

6.2.3. WMHHOBaAUMOHHbIE pelleHna
Ecan ans noAacucTeMbl SHEProOCHAbKEHUA npeg/iaraeTcs MHHOBALMOHHOE peLleHue, NPUMEeHseTcs
npoueaypa, U3NoxeHHana B ctatbe 10 HacToAwwero PernameHTa.

6.2.4. Ocobble npoueaypb! ANS OLEHKN NOACUCTEMbI SHEPrOCHAbXKEHUS
6.2.4.1. OueHKa cpegHero None3HOoro Hanpa*KeHua

(1) OueHKa fo/KHa bbiTb NpoBeAeHa B COOTBETCTBMM € NyHKTOM 15.4 ctaHgapTa EN 50388:2012.
(2) OueHKa NPOBOANTCA TONIbKO B OTHOLLIEHMW HEeAaBHO NOCTPOEHHbIX UM MOAEPHU3NPOBAHHbIX
noacucrem.

6.2.4.2. OueHKa peKkynepaTUBHOIro TOPMOKEHMA

(1) OueHKa CTaLMOHAPHbIX CUIOBbIX YCTAHOBOK MepeMEeHHOro ToKa [0/KHa ObiTb NpoBeaeHa B
cooTBeTCcTBMM € NyHKTOM 15.7.2 ctaHgapTa EN 50388:2012.
(2) OugeHKa UCTOYHMKA NMUTAHUA NOCTOAHHOIO TOKA NOATBEPKAAETCA aHA/IM30M KOHCTPYKLMW.

6.2.4.3. OueHKa mep No KoOOpAMHALUU SNEKTPUUYECKOM 3aLLUTBI
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OueHKa AomKHa bbITb NpoBeAeHa A/1A NPOEKTUPOBAHMA U IKCN/lyaTaunm NoACTaHUNI B COOTBETCTBUM
¢ nyHKTOM 15.6 ctaHgapTa EN 50388:2012.

6.2.4.4. OueHKa rapMoOHUK N AMHAMMUYECKMUX 3PPEKTOB B cUCTEMAX MEPEMEHHOTO TOKa

(1) OueHKa cooTBeTCTBUA NpoBOAMTCA B cOOTBETCTBMM € NyHKTOM 10.3 ctaHaapTa EN 50388:2012.
(2) 3Ta OueHKa npoBOAWUTCA TONbKO B OTHOLWEHMM nNpeobpasoBaTeneid € aKTUBHbIMMU
NoaynpPoBOAHMKOBbIMW 31EMEHTAMM B CUCTEME SHEPTOCHABKEHMA.

(3) YNONHOMOYEHHbIN OpraH A0MKEH NPOBECTU OLLEHKY HA MpeaMeT BbINOJHEHUA KPUTEPUEB B

nyHkTe 10.4 ctaHgapTa EN 50388:2012.

6.2.4.5. OueHKa AMHaMUYECKMX XapaKTEPMCTUK N KauecTBa TOKOCbeMa (MHTerpauma B nogcucremy)
(1) OcHoOBHas Lenb 3TOM OUEHKM — HaliTK OWNBKK B pacnpeaesieHUn U NOCTPOEHMM NPOEKTa, a He
B NPUHLMMNE OUEeHUTb 6a30BbI NPOEKT.

(2) MN3mepeHna napameTpoB B3aMMOAENCTBMA BbINOJIHAIOTCA B COOTBETCTBMM CO CTaHAapTom EN
50317:2012.

(3) 3TN U3MepeHUa AONKHbI NPOBOANUTLCA C UCMOJIb30BAHUEM 3/IEMEHTA MHTEPO-NepabenbHOCTH
KTOKOMPUEMHUKY, XAPAKTEPUCTUKN CPeaHEero HaxaTtma TOKOMPUEMHMKA KOTOPOro COOTBETCTBYIOT
TpeboBaHMAM nyHKTa 4.2.11 HacToawmx TCU ana pacyeTHOM CKOPOCTU IMHUN, C Y4ETOM MUHUMAJIbHOM
CKOPOCTU M 3aMacHbIX NyTeN.

(4) YcTaHOBNEHHAA KOHTAaKTHasA MoABecka MNPUHMMAETCA, €CAn pe3yabTaTbl  U3MEPEHU
COOTBETCTBYIOT TpeboBaHMAM NyHKTa 4.2.12.
(5) [na paboumnx ckopocteit 4o 120 Km/y (cuctembl nepemeHHoro Toka) u Ao 160 km/y (cuctemsl

NMOCTOAHHOIO TOKAa) U3MepeHMEe AMHAMUYECKMX XapaKTepPUCTUK He TpebyeTca. B aTom ciyyae SONXKHbI
MCNO/Nb30BaTbCA aA/IbTEPHATMBHbIE MeTOAbl OOHapyKeHWs OWWOOK B KOHCTPYKLMWU, TaKMe Kak
n3mepeHune reometpuyeckmx napametpos Kl B cooTBeTCTBUM C NYHKTOM 4.2.9.

(6) OueHKa [AMHAMWYECKMX XapaKTEPUCTMK M KayecTBa TOKOCbEMA [AAA  MHTerpauum
TOKOMPUEMHMKA B NOACUCTEMY MNOABUXKHOIMO COCTaBa OMNUCbIBaeTcA B MNyHKTe 6.2.3.20 TCU
«J/IOKOMOTMBBI M NACCAXUPCKMIA NOLABUKHOM COCTABY.

6.2.4.6. OLueHKa Mmep NPesoCTOPOKHOCTM OT NOPANKEHNA INEKTPUUYECKMM TOKOM

(1) [na  KaaoW YCTaHOBKM [AO/MKHO 6biTb  AOKasaHo, 4To 6as30Bbli  MNPOEKT mep
NpPesoCTOPOXKHOCTM OT NOPAXKEHNA INEKTPUYECKMM TOKOM COOTBETCTBYET TpeboBaHMA NyHKTa 4.2.18.
(2) Kpome Toro, oH nNpoBepseTcA Ha Ha/auuMe NpPaBua M NpoLeayp, KOTOpble rapaHTUPYIOT, YTo

YCTaHOBKa co6paHa B COOTBETCTBUU C MPOEKTOM.

6.2.4.7. OueHKa niaHa TeEXHUYECKOro 0b6cnyKMBaHMA

(1) OueHKa NpoBOAMTCA NyTEM NPOBEPKMN HANMUMSA NAaHA TEXHUYECKOTo 06CaYKUBAHUA.

(2) YNONHOMOYEHHDbI OpraH He HeceT OTBETCTBEHHOCTM 3a OL,EHKY COOTBETCTBMA NOAPOOHbLIX
TpeboBaHUI, N3NOXKEHHDbIX B NIaHE.

6.3. Moacuctema, copeprkawana 31emMeHTbl WHTeponepabenbHOCTH, KoOTopble He UmeloT
Aexknapauum EC

6.3.1. Ycnosua

(1) [o 31 mas 2021 roga ynonHOMOYEHHOMY OpraHy paspeluaerca Bblgaatb EC ceptudukar o
NpoBEPKe MOACUCTEMbI, [aXKe eC/IM HEKOTOpPble 3N1EeMEHTbl UH-TeponepabenbHOCTH, BK/IOYEHHbIE B
noAcucTemy, He 0XBaTbIBalOTCA cooTBeTCTBYIOWel EC aeknapaumeit cooTBeTCTBUA U/UAN NPUTOAHOCTH
A9 CNO/Ib30BaHMA B COOTBETCTBUM C HacToAwmMMM TCU, ecnm cobatogeHbl cneayowme KpUtTepum:
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(a) COOTBETCTBME MNOACUCTEMbI OblI0O MPOBEPEHO YMNOAHOMOYEHHbIM OPraHOM B OTHOLLEHMMU
TpeboBaHuUii pa3aena 4 u NyHKTOB 6.2 1 6.3 1 pa3aena 7, 3a UCKAOYEeHUeM nyHKTa 7.4 HacTosawmx TCU.
Kpome TOro, cooTBeTCTBME 3/IeMEHTOB WHTeponepabenbHOCTM MNYHKTOB 5 M 6.1 He A[0/XKHO
NPUMEHATBLCA; U

(b) 3NIeMeHTbl MHTeponepabenbHOCTU, He OXBayeHHble cooTeeTcTBylOWen EC peknapaumei
COOTBETCTBUA U/NAK NPUrOAHOCTU ANA UCMNOb30BaHMA, UCMOb30BaINCh B MOACUCTEME, KOTOPAA YKe
6blna yTBEPKAEHA M BBELAEHA B IKCMNYaTAUMIO NO MEHbLUEN Mepe B O4HOM U3 FOCYy[apCTB-4/IEHOB A0
BCTYNAEHMA B CUAY HacToAwmx TCH.

(2) Oeknapaumm EC cootseTctBMA U/MAM NPUrOAHOCTU ANA WUCMONb30BaHUA He AO0/MKHbI
COCTaBAATLCA A/1A 3/IEMEHTOB MHTEponepabenbHOCTU, OLLEHEHHbIX TaKMM 06pa3om.

6.3.2. [oKymeHTauma

(1) EC cepTudMKaT NpPoOBEepKU MOACUCTEMbI LOJKEH YEeTKO YKasblBaTb, KaKMe 3/1eMEeHTbl
NHTeponepabenbHOCTU 6bINKN OLEHEHb! YNOJHOMOYEHHbIM OPraHOM B pamKax NPOBEPKM NOACUCTEMDI.
(2) Oeknapaums EC o npoBepKe NoacucTeMb! A01XKHA YETKO YKa3blBaTh:

(a) KaKue 3/1eMeHTbl MHTeponepabeibHOCTM BblIM OLLEHEHbI B PaMKax NOACUCTEMbI;

(b) noATBepXAeHWe TOro, 4To MNOACUCTEMA COAEPMMUT 3NeMeHTbl MHTepone-pabenbHOCTH,
NAEHTUYHbIE TEM, KOTOPbIE NPOBEPEHbI B PaMKax MOACUCTEMbI;

(c) ONA  TaKMX 3/IEMEHTOB WHTeponepabenbHOCTM MpuMYMHY  (MPUYMHBI), NO  KOTOPOW

NpPou3BoOAMUTENb HE NPEAOCTaBMA AEKNaPaLMI0 COOTBETCTBUA U/UAKN NPUTOAHOCTU 418 UCNO/Ib30BaHUA
EC 0o ee BK/AOYEHWA B NOACUCTEMY, BKIOYAA MPUMEHEHME HALMOHAMbHbIX MPaBU/, 3aABJEHHbIX B
cooTBeTcTBUM co cTaTbel 13 Aupektusbl (EC) 2016/797.

6.3.3. TexHu4eckoe obcayKnMBaHME NOACUCTEM, CEPTUPULMPOBAHHBIX B COOTBETCTBUM C 6.3.1

(1) B TeueHne nepexonHOro nepuMoga M Nocae ero OKOHYaHMA BNAOTb A0 MOZAEP-HU3AUMU UK
PEKOHCTPYKLUMKN NMOoACUCTEMDBI (MPUHMMAsA BO BHMMaHWE pelle-HWe rocyAapcTBa-yieHa NMpUMEHUTb
TCW) paspeluaetca 31eMeHTbl MHTepone-pabenbHocT 6e3  aeknapaummM COOTBETCTBMA  U/nnu
NPUro4HOCTU ANA UCNo/b-30BaHNA EC 04HOMO TOrO *Ke TMNa MCNOb30BaTb B KAYECTBE 3aMaCHbIX YacTek
noAcMcTeMbl Nog, OTBETCTBEHHOCTb OPraHa, OTBEYAIOLWErO 32 TEXHUYECKOE 06-CNyKMBaHUe.

(2) B nwobom cnyyae opraH, OTBeYAlOWMI 3a TexHUYecKoe OBOC/AY)KMBaHME, [OJ-KeH
rapaHTMpOBaTb COOTBETCTBME TAKMX 3anacHbIX YacTen cBoein chepe NpU-MeEHEHMA WU LENEBOMY
Ha3HayeHUlO B Uenax obecneyntb WHTeponepa-6eNbHOCTb  KEeNe3HOA0POXKHOM CUCTEMBI U
BbINOJIHEHWE  OCHOBHbIX TpeboBa-HMIA. TaKMe  3NeMeHTbl  [O/IKHbl  OTCAEXMBATbCA MU
cepTMdUUMPOBATLCA B COOTBETCTBUM C HALMOHA/IBHBIMU WUAN MEXAYHapOAHbIMUM NMpaBuIaMn, Uan
HOpPMamM U NpaBUAaMM, KOTOPbIE LUIMPOKO NPUMEHSAIOTCA B }KeIe3HOAOPOXKHOM CEKTOPE.

MNpunoxeHue B — Mposepka EC noacucrembl sHeprocHabeHus

B.1 O6nactb npumeHeHUn

370 MNpunoxkeHune nocesuLeHo nposepke EC noacnctembl sHeprocHabxeHuA.

B.2 XapakTepuctuku

XapaKTepucTMKM noacmnctemol, Noasexallelt oueHKe Ha Pas/IMyHbIX 3Tanax NPOeKTUPOBaHUA,
YCTaHOBKM M 3KCNyaTaumm, 0603HaveHbl «X» B Tabaunue B.1.

Tabnnuya B.1 MNposepKa EC nogcmctembl sHeprocHabkeHms
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3Tan oueHKn
dtan
pa3paboTku 3Ttan npousBoAcCTBa
npoekTa
Ko:(:::;:z"u CTpouTenbcTBo, C6opKa go Hp;sﬁe;v;aHnapu
MOHTaX, BBOAa B NONHOI
Ba30Bble NapamMeTpbl ycTaHOBKa 3Kcnayatauuio MOULHOCTH
HanpsaxeHue n yactorta - 4.2.3 X H.M. H.M. H.M.
MNapameTpel X H.M. H.M. H.M.
NpPOUN3BOAUTENBHOCTHU
cuctemsl - 4.2.4
MaKcumanbHaa cuna Toka Ha X2 H.N H.N. H.N.
OCTaHOBKax A1A cucTem
3NEKTPOCHaAbKEeHMSA
NOCTOAHHOrO TOKa - 4.2.5
PekynepaTnsHoe TopmoKeHue X H.N H.N. H.N.
-4.2.6
MNopagok KoopanHauum X H.N X H.M.
3NEeKTPUYECcKoi 3awmTbl - 4.2.7
FapMOHUKKN U AUHamMMYecKne X H.N H.N. H.N.
addeKTbl B cnuctemax
nepemeHHOro Toka - 4.2.8
[eomeTpuyeckme napameTpsl X2 H.N H.nY H.N.
KOHTaKTHbIX N04BecokK - 4.2.9
abapuT TOKONPUEMHUKA - X H.N H.M. H.M.
4.2.10
CpegHee HaxkaTue X2 H.N H.N. H.N.
TOKOMNpMemMHuKa 4.2.11
[dnHamnyeckme X2 H.N X34 H.n?
XapaKTEPUCTUKM U KaueCTBO
TOKOoCbema - 4.2.12
PacctoaHue mexay X2 H.M H.M. H.M.
TOKONPUEMHUKaMU AnA
NPOEKTUPOBAHUA KOHTAKTHOW
noasecku - 4.2.13
MaTepuman KOHTaKTHOro X2 H.N H.M. H.M.
nposoaa - 4.2.14
HelTpanbHble BCTaBKM Ana X H.N H.M. H.M.
pasgenenua ¢as -4.2.15

Page 119 / 187



KoHTakTHaa rpynna OCHKA-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

HeliTpanbHble BCTaBKM MeXay X H.M. H.M. H.M.
pa3HbIMKU CUCTEMAMM
anekTpudukaumm -4.2.16

HasemHasa cuctema cbopa H.M. H.M. H.M. H.M.
SHepreTUYecKUx SaHHbIX -
4.2.17

Mepbl NpesoCTOPOMKHOCTM OT X X°) X H..
NOPaKeHUA 3NeKTPUYECKUM
TOKOM-

4.2.18

Mpasunna TexHn4eckoro H.M. H.M. X H.M.
obcnyxKumBaHua - 4.5

H.M.: HEe NPUMEHNMO.
2 BbINONHAGTCA TOILKO B TOM C/ly4ae, eC/IM KOHTaKTHaA NoABecka He 6bina OLleHeHa KaK Sn1eMeHT
WHTeponepabenbHOCTU.

3 Nposepka Npu paboTe Ha NOHON MOLLHOCTM BbINONHAETCA TONLKO B TOM C/lyyae, ecau aTan
«CbHopKa [0 BBOAA B IKCN/yaTaUMIO» HEBO3MOMKEH.

%) BbINnoNHAETCA KaK anbTePHATUBHbINM METO/, OLLEHKM, ECM HE M3MEPEHbI ANHAMUYECKMne
XapaKTePUCTUKN MHTEerpupoBaHHOM B noacuctemy K (cm. n. 6.2.4.5).

%) BbinonHAETCA, €CAM NPoBepKa He Bbiia NpoBeaeHa APYrM He3aBUCUMbIM OPraHOM.

6. ASSESSMENT OF CONFORMITY OF THE INTEROPERABILITY CONSTITUENTS AND EC
VERIFICATION OF THE SUBSYSTEMS

Modules for the procedures for assessment of conformity, suitability for use and EC verification
modules are described in the Commission Decision 2010/713/EU.

6.2. Energy subsystem
6.2.1. General provisions

(2) At the request of the applicant, the notified body carries out EC verification in accordance with
Article 15 of Directive (EU) 2016/797 and in accordance with the provisions of the relevant modules.
(2) If the applicant demonstrates that tests or verifications of an energy subsystem have been

successful for previous applications of a design in similar circumstances, the notified body shall take
these tests and verifications into account for the EC verification.

(3) Assessment procedures for particular requirements for subsystem are set out in point 6.2.4.
(4) The applicant shall draw up the EC declaration of verification for the energy subsystem in
accordance with Article 15(1) of and Annex IV to Directive (EU) 2016/797.

6.2.2. Application of modules

For the EC verification procedure of the energy subsystem, the applicant or its authorised
representative established within the Community may choose either:

(a) Module SG: EC verification based on unit verification, or

(b) Module SH1: EC verification based on full quality management system plus design examination.

6.2.2.1. Application of module SG
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In case of module SG, the notified body may take into account evidence of examinations, checking or
tests that have been successfully performed under comparable conditions by other bodies or by (or on
behalf of) the applicant.

6.2.2.2. Application of module SH1

The module SH1 may be chosen only where the activities contributing to the proposed subsystem to
be verified (design, manufacturing, assembling, installation) are subject to a quality management
system for design, production, final product inspection and testing, approved and surveyed by a
notified body.

6.2.3. Innovative solutions
If an innovative solution is proposed for the energy subsystem, the procedure described in Article 10 of
this Regulation shall apply.

6.2.4. Particular assessment procedures for energy subsystem

6.2.4.1. Assessment of mean useful voltage

(2) The assessment shall be demonstrated in accordance with EN 50388:2012, clause 15.4.

(2) The assessment shall be demonstrated only in the case of newly build or upgraded sub-systems.

6.2.4.2. Assessment of regenerative braking

(2) The assessment for AC power supply fixed installations shall be demonstrated according to EN
50388:2012, clause 15.7.2.
(2) The assessment for DC power supply shall be demonstrated by a design review.

6.2.4.3. Assessment of electrical protection coordination arrangements
The assessment shall be demonstrated for design and operation of substations in accordance with EN
50388:2012, clause 15.6.

6.2.4.4. Assessment of harmonics and dynamic effects for AC traction power supply systems

(2) A compatibility study shall be carried out according to EN 50388:2012, clause 10.3.

(2) This study shall be carried out only in the case of introducing converters with active semi-
conductors in the power supply system.

(3) The notified body shall assess if criteria of EN 50388:2012, clause 10.4 are fulfilled.

6.2.4.5. Assessment of dynamic behaviour and quality of current collection (integration into a

subsystem)

(1) The main goal of this test is to identify allocation design and construction errors but not to
assess the basic design in principle.

(2) Measurements of the interaction parameters shall be carried out in accordance with EN
50317:2012.

(3) These measurements shall be carried out with an interoperability constituent pantograph,

exhibiting the mean contact force characteristics as required by point 4.2.11 of this TSI for the design
speed of the line considering aspects related to minimum speed and siding tracks.

(4) The installed overhead contact line shall be accepted if the measurement results comply with
the requirements in point 4.2.12.

(5) For operational speeds up to 120 km/h (AC systems) and up to 160 km/h (DC systems),
measurement of the dynamic behaviour is not mandatory. In this case alternative methods of
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identifying construction errors shall be used, such as measurement of OCL geometry according to point
4.2.9.

(6) Assessment of dynamic behaviour and quality of current collection for integration of the
pantograph into rolling stock subsystem are set out in point 6.2.3.20 of LOC & PAS TSI.

6.2.4.6. Assessment of the Protective provisions against electric shock

(2) For each installation it shall be demonstrated that the basic design of protective provisions
against electric shock is in accordance with point 4.2.18.
(2) In addition the existence of rules and procedures which ensure that the installation is installed

as designed shall be checked.

6.2.4.7. Assessment of maintenance plan

(2) The assessment shall be carried out by verifying the existence of the maintenance plan.

(2) The notified body is not responsible for assessing the suitability of the detailed requirements
set out in the plan.

6.3. Sub-system containing interoperability constituents not holding an EC declaration

6.3.1. Conditions

(1) Until 31 May 2021, a notified body is allowed to issue an EC certificate of verification for a
subsystem, even if some of the interoperability constituents incorporated within the subsystem are not
covered by the relevant EC declarations of conformity and/or suitability for use according to this TSI, if
the following criteria are complied with:

(a) the conformity of the subsystem has been checked against the requirements of section 4 and
in relation to points 6.2 and 6.3 and section 7, except point 7.4, of this TSI by the notified body.
Furthermore the conformity of the ICs to section 5 and point 6.1 does not apply, and

(b) the interoperability constituents, which are not covered by the relevant EC declaration of
conformity and/or suitability for use, have been used in a subsystem already approved and put in
service in at least one of the Member State before the entry in force of this TSI.

(2) EC Declarations of conformity and/or suitability for use shall not be drawn up for the
interoperability constituents assessed in this manner.

6.3.2. Documentation

(2) The EC certificate of verification of the subsystem shall indicate clearly which interoperability
constituents have been assessed by the notified body as part of the subsystem verification.

(2) The EC declaration of verification of the subsystem shall indicate clearly:

(a) which interoperability constituents have been assessed as part of the subsystem,

(b) confirmation that the subsystem contains the interoperability constituents identical to those
verified as part of the subsystem,

(c) for those interoperability constituents, the reason(s) why the manufacturer did not provide an

EC declaration of conformity and/or suitability for use before its incorporation into the subsystem,
including the application of national rules notified under Article 13 of Directive (EU) 2016/797.

6.3.3. Maintenance of the subsystems certified according to 6.3.1

(1) During and after the transition period and until the subsystem is upgraded or renewed (taking
into account the decision of Member State on application of TSIs), the interoperability constituents
which do not hold an EC declaration of conformity and/or suitability for use and are of the same type
are allowed to be used as maintenance related replacements (spare parts) for the subsystem, under
the responsibility of the body responsible for maintenance.
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(2) In any case the body responsible for maintenance must ensure that the components for
maintenance related replacements are suitable for their applications, are used within their area of use,
and enable interoperability to be achieved within the rail system while at the same time meeting the
essential requirements. Such components must be traceable and certified in accordance with any
national or international rule, or any code of practice widely acknowledged in the railway domain.

Appendix B — EC verification of the energy subsystem

B.1 Scope

This Appendix indicates the EC verification of the energy subsystem.

B.2 Characteristics

The characteristics of the subsystem to be assessed in the different phases of design, installation and
operation are marked by X in Table B.1.

Table B.1 - EC verification of the energy subsystem
Assessment phase

Design Production phase

develop.

phase

Design Construction, Assembled, | Validation under

review assembly, before putting | full operating

Basic parameters mounting into service conditions

Voltage and frequency - 4.2.3 X N/A N/A N/A
Parameters relating to supply X N/A N/A N/A
system performance - 4.2.4
Current capacity, DC systems, X2 N/A N/A N/A
trains at standstill - 4.2.5
Regenerative braking - 4.2.6 X N/A N/A N/A
Electrical protection coordination X N/A X N/A
arrangements - 4.2.7
Harmonics and dynamic effects X N/A N/A N/A

for AC traction power supply
systems- 4.2.8

Geometry of the overhead X2 N/A N/AY N/A
contact line - 4.2.9

Pantograph gauge - 4.2.10 X N/A N/A N/A
Mean contact force - 4.2.11 x? N/A N/A N/A
Dynamic behaviour and quality X2 N/A X34 N/A3
of current collection - 4.2.12

Pantograph spacing for overhead X2 N/A N/A N/A
contact line design - 4.2.13

Contact wire material - 4.2.14 x? N/A N/A N/A
Phase separation sections -4.2.15 X N/A N/A N/A
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System separation sections - X N/A N/A N/A
4.2.16

On-ground energy data collecting N/A N/A N/A N/A
system - 4.2.17

Protective provisions against X X X N/A
electric shock-

4.2.18

Maintenance rules - 4.5 N/A N/A X N/A

N/A: not applicable

2 Only to be carried out if the overhead contact line has not been assessed as interoperability
constituent.

3 Validation under full operating conditions shall only be done when the validation in the phase
“Assembly before putting into service” is not possible.

4 To be carried out as an alternative assessment method in case the dynamic behaviour of the OCL
integrated into subsystem is not measured (see point 6.2.4.5)

%) To be carried out in case the check is not done by another independent body.

b) AHanus (asontoummn) TpeboBaHU U AOKYMEHTOB B CTpaHax-dneHax OCH I / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpy3ua / Georgia:

Cm. MpunoxeHue 7.2.

See Annex 7.2.

KasaxcraH / Kazakhstan:

Mopgxopn, B KasaxcTaHe NpeAnofoxKMTENbHO aHanorMyeH noaxoay B Poccum B Yactm TpeboBaHNi
TexHnyecknx PernameHToB TamoxKeHHoro Cotosa (TC) (cm. MpunoxkeHne 7.2).

Approach in Kazakhstan is understood to be similar to the approach in Russia in the part of
requirements of the Technical Regulations of the Customs Union (CU) (see Annex 7.2).

Nateua / Latvia:

CornacHo TCH

According to TSI

Nutea / Lithuania:

CornacHo TCH

According to TSI

Monposa / Moldova:

Monbuwa / Poland:
CornacHo TCH
According to TSI
Poccua / Russia:

Cm. MpunoxeHne 7.2.
See Annex 7.2.
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Cnosakus / Slovakia:
CornacHo TCH.
According to TSI.
Ykpauna / Ukraine:
Cm. MpunoxeHune 7.2.
See Annex 7.2.
3ctoHua / Estonia:
CornacHo TCH
According to TSI

c) MNepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpebosaHuMit B cTpaHax-yneHax OCHI n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbiBoa:

B xoae aHanu3a B KoHTakTHOM rpynne OCKA-EXOA, 6binn npeacTaBieHbl U 06cyKaeHbl TpeboBaHMUs
K oueHke cooTBeTcTBuA No TCU «IHeprocHabkeHue». dkcnepTbl EXOA 06bACHUAM B 06LWMX YepTaX,
KaK 3Ta oueHKa no TCU BnucbiBaeTcA B NPOEKT NOACUCTEMbI, B KOHTEKCTE aBTOpPM3aLMKN ANA BBOAA B
3KcnayaTaumio NoAcucTeMbl. AHaNOTMYHON MHOPMaUMen NoAENUANCE SKCNepTbl U3 Mpy3um, Poccnn u
YKpauHbl. B MpunoxeHun 7.2 cobpaHHaa MHOPMaUma NpencTaBieHa B CTPYKTYPUPOBAHHOM BUAe
(ansa EC B Hem ocHOBHOEe BHMMaHMe yaensetcs obnact TCU gns oUeHKM COOTBETCTBUSA NOACUCTEMDI).
Conclusion:

During the analysis by the ERA-OSJD Contact Group, the requirements for conformity assessment in the
Energy TSI were presented and discussed. ERA experts explained in general terms how this assessment
under TSI fits into a subsystem project, in the context of authorisation for placing into service of the
subsystem. Similar information was shared by the experts from Georgia, Russia and Ukraine. Annex 7.2
presents the collected information in a structured way (for EU it focuses on the TSI scope for conformity
assessment of the subsystem).

6. OBLLUME BbIBOAbI / GENERAL CONCLUSIONS

6A dNeKTpuyecKue xapakrepmuctunkm / Power supply

6.1.1. Hanps»eHue 1 yactoTa (NponyckHaa cnocobHocTb cnctemsl) / (Voltage and frequency)

BbiBoA: HOMWHanbHble 3Ha4yeHWA, yKasaHHble B TCU, npumeHmmbl gna cuctembl 1520 mm 3a
nckntoveHnem 15 kB n 1,5 KB. MnuHMmanbHble U MaKCMManbHblE pacdeTHble 3HA4YeHUA B cTpaHax OCHK /A,
KOTOpble He aABAAloTCcA YaeHamu EC, NpuMHABLLMX yYacTue B JaHHOM aHaM3e, A0/KHbI ObITb COrNacHo
yKasaHHbIM B pa3gene 4.2.3(b) gaHHoro aHanmsa. B TCU HopmupyeTca abcontoTHbie MUHUMA/bHbIE U
MaKCMMa/ibHble 3HAYeHMA AOMYCTUMbIE B SKCMIyaTauum.
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Bonpocbl, Tpebylouwmue gononHutenoHoro 6onee ray6okoro wmsydeHua: B cucteme 1520 mm
pernameHTUnpyroTca MMHMMaA/IbHble U MaKCUMMaJibHble pPaCyYeTHble MOKa3aTenun; B TCH HOPMMUPYIOTCA
a6COl1IOTHbIe MWUHUMaANIbHblE U MaKCUMa/ibHble 3Ha4YeHUA A0ONYCTUMblE B SKCNAyaTauuun.

MpumeyaHue: N3meHeHuA 8 nyHkme 4 cmaHdapma EN 50163:2004 e nepuod ¢ 2010 2. He omHocamcs
K cucmemam 3,0 KB nocmosHHo20 moka u 25 kB 50 'y 00Hogha3HO20 nepemeHH020 moka.

Conclusion: The nominal values in the TSI are applicable for 1520 mm systems except 15 kV and 1.5 kV.
Minimum and maximum rated values in the OSJD countries, which are not EU members, taking part in
this analysis should be in accordance with those stated in section 4.2.3(b) of this analysis. The TSI
standardises absolute minimum and maximum values permitted in operation.

Matters for additional study: 1520 mm systems regulate the minimum and maximum baseline
indicators, while the TSI stipulates absolute minimum and maximum permitted in-use values.

Note: Changes in clause 4 of EN 50163: 2004 as from 2010 do not apply to systems 3.0 kV DC and 25
kV 50 Hz single-phase AC.

6.1.2. NMapameTpbl NPOM3BOANTENBHOCTM CUCTEMbI / Parameters relating to supply system
performance

BbiBoa: B cucteme kKonen 1520 mm noaxon K TpeboBaHMAM obecneyeHns MOLLHOCTU OTAMYaeTcsa oT
noaxoga TCU.

Bonpocbl, Tpebylowme A0N0AHUTENbHOrO 6onee rNy6oKoro usyyeHua: B cucteme Kosen 1520 mm
noaxoA, K TpebosaHMAM obecneyeHna MOLLLHOCTM OT/IMYaeTcs oT nogxoaa TCU.

Conclusion: The approach used for supply system performance in the 1520 mm gauge system differs
from the TSI approach.

Matters for additional study: the 1520 mm gauge system takes a different approach to power supply
requirements from the TSI approach.

6.1.3. TOK B COCTOAHWUMN OCTAHOBKM (TONIbKO 418 CUCTEM NOCTOSAHHOrO Toka) / Current at standstill
(DC systems only)

BbiBoa: MpumeHMmoOcCTb TpeboBaHMii TCU K cucteme Konen 1520 mm notpebyeT AONONHUTENBHOMO
n3yyeHus.

Bonpocbl, Tpebyowme aonosHUTENbHOro 6oee rny6oKOro M3yuyeHua: BOMPOC 3/1eKTPOCHabKeHMA
Macca*KUPCKMUX BaroHOB HA OCTaHOBKax NOTpebyeT AOMNOJHUTEIbHOTO U3YYEHW .
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Conclusion: The applicability of the TSI to 1520 mm gauge systems requires further study.

Matters for additional study: the issue of power supply for passenger carriages at standstill requires
further study.

6.1.4. PekynepaTnsHoe TopmoskeHue / Regenerative braking

BbiBoa: TpeboBaHuAa TCU npumeHMmbl K cucteme Konem 1520 mm npu BO3IMOMKHOCTM nepegayu
SHEepPrum peKynepaTMBHOIO TOPMOXKEHUA APYIMM Nnoe3aam.

Conclusion: TSI requirements are applicable to 1520 mm gauge systems provided it is possible to
transmit regenerated energy to other trains.

6.1.5. MopaaoK KoopAMHaLMK 31eKTpuieckon 3awmTsl / Electrical protection coordination
arrangements

BbiBoA: MpUHLMMNbI CENEKTUBHOCTU 3/IEKTPUYECKOM 3aLUMTbl NPUMEHAIOTCA B cucTeme Konen 1520 mm.
MPUMEHUMOCTb KOHKPETHbIX 3HayeHui cTaHaapTa EN50388: 2012 TpebyeT A0NOAHUTENbHOM
NpoBEpPKMU.

Bonpocbl, Tpebylowme gononHutenbHoro 6onee rnybokoro usydyeHua: MpMMeHMMOCTb KOHKPETHbIX
3HayeHul cTaHgapTa EN50388:2012 tpebyeT 4ONONHUTENBHON NPOBEPKM.

Conclusion: The principle of selectivity of electrical protection is used in 1520 mm gauge systems. The
applicability of specific values of EN50388:2012 requires further examination.

Matters for additional study: The applicability of specific values in the EN50388:2012 standard requires
further analysis.

6.1.6. TapMOHMKM U AMHaMUYeckme addeKTbl B CUCTEMAX NepeMmeHHoro Toka / Harmonics and
dynamic effects for AC traction power supply systems

BbiBoA: Bonpoc B3aMMHOro BAMAHWUA NOABUMKHOMO COCTaBa M CUCTEMbI SHEPTOCHAOKEHMA HAXOANTCA B
CTaAMM HayYHbIX WCCNEAOBAaHWA B CBA3M C MajbiM CPOKOM 3KCMJ/yaTauuu JIOKOMOTMBOB,
060pyAOBaHHbIX  TATOBbIMM  MOJNYNPOBOAHMKOBbIMW  npeobpasoBaTenimu.  [pUMeHUMOCTb
KOHKPETHbIX 3HaYeHn ctaHgapta EN50388:2012 TpebyeT A0NOAHUTENIbHOW NPOBEPKM.
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Bonpocbl, Tpebyowme gononHutenbHoro 6onee rnybokoro usydyeHums: Bonpoc B3aMMHOIo BAUAHUA
NOABUXHOIO COCTAaBa M CUCTEMbI SHEPTOCHABXKEHMA HAXOAMUTCA B CTAaAMWU HAYYHbIX UCCAELOBAHUN B
CBA3M C  MajsblM  CPOKOM  3KCAAyaTauuM  SIOKOMOTMBOB, 0DOOpPYAOBAHHbLIX  TATOBbIMMU
NnoaynpoBOAHMKOBbIMKM NpeobpasoBatenaMmn. MPUMEHMMOCTb KOHKPETHbIX 3HA4YeHW CcTaHZapTa
EN50388:2012 TpebyeT A0N0/HUTENBHOM NPOBEPKU.

Conclusion: Harmonics and dynamic effects are still at the stage of scientific research due to the short
time trains fitted with semiconductor traction transformers have been in operation. The applicability
of specific values of EN50388:2012 requires further examination.

Matters for additional study: The issue of the mutual effects of the rolling stock and power supply
system is in the realm of scientific studies due to the short period that semi-conductor based engines
have been in service. The applicability of individual values of the EN50388:2012 standard requires
further study.

6B FeomeTpuma KOHTAKTHOM NOABECKM U KauecTBO TokockbeMa / Geometry of the OCL and
quality of current collection

6.2.1. TeomeTpuyeckme napameTpbl KOHTaKTHOM noasecku / Geometry of the OCL and quality of
current collection

BbiBoA: TpeboBaHMA K 3TOMY MapameTpy NO OTHOLWEHWUIO K Kosiee 1520 mm B pasHbIX rocygapcTBax
nmetoT Hebosblme pasnnyma. CTouT NogYepKHYTb OCHOBHOE oT/inune oT TCU — oTcyTCTBYET TEPMUH
«HOMMHa/IbHAA BbICOTA NOABECA KOHTAKTHOIO NPOBOAA». ITOT acneKT ceayeT obcyanTb NpU pesm3un
TCU aHeprocHabxeHus.

Conclusion: The requirements for this parameter have only small differences in different states. A main
difference with TSI should be underlined — ther is no definition of the nominal contact wire height. This
aspect should be discussed during the revision of the ENE TSI.

6.2.2. FabapuT ToKONprMéMHMKa / Pantograph gauge

BbiBOA: B LLenoM, TpeboBaHMA BO BCEX CTPaHax K JaHHOMY NapameTpy oauHakosbl. [pu paspaboTke
eguHon cneymdukaummn gns cuctembl Konem 1520 mm BbileyKasaHHble ZOKYMEHTbI MOTYT ObITb B3ATbI
33 OCHOBY. 10 OTHOLWWEHMIO K BenumHam Al, A2 1 o oTMeYeHbl HEKOTOpPbIE Pa3IMuna MeXay Tabanuein
01 B TCU M HaumoHaNbHbIMM MpPaBUIaMKU ANA CUCTEMbI 3 KB MOCTOSIHHOrO TOKa. MHpopmauma no
BeMYMHe O He NpenoCcTaBieHa AN aHa/M3a Ha AaHHOM 3Tane.

Conclusion: the requirements for this parameter are on the whole identical in all countries. The above
documents may be used as a basis in developing uniform specifications for 1520 mm gauge systems.
With respect to the values of A1, A2 and a, some differences are noted between table D1 in the TSI and
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the national rules for a 3 kV DC system. Information on the value of 6 has not been provided for analysis
at this stage.

6.2.3. CpegHee HaxaTue TokonpuémHmka / Mean contact force

BbiBopa: 3HauyeHna TCU He npMMeHMMbI ANA cucTemol Konen 1520 mm.

Bonpocbl, Tpebylowme aononHutenbHoro 6onee rnyboKoro M3yyeHUA: Ha CEroAHSLWHUI OeHb B
cucteme Konenm 1520 mm HOpmMpyeTCcA TONbKO CTaTUYECKOe HaXaTue, AMHAMUYEeCKoe HaxKaTue He
HopMMpyeTca Ana ckopocTteit Ao 160 Km/u. [JaHHble napamMeTpbl OCTAOTCA aKTya/IbHbIMU ANA CUCTEMbI
1520 mm.

Conclusion: TSI values are not applicable in 1520 mm systems.

Matters for additional study: at present the 1520 mm gauge system only standardizes static force,
dynamic force is not standardised at speeds up to 160 km/h. These parameters remain relevant for
the 1520 mm system.

6.2.4. IMHaMMYecKme XxapaKTePUCTUKM M KayecTBO TOKocbEéMa / Dynamic behaviour and quality
of current collection

BbiBog: TpeboBaHMA K 3STOMY napameTpy HanpAMyl0 He HopmupyloTca, a obecneumBatoTcA
TpeboBaHMAMM K COCTOAHUIO KOHTAKTHOM CeTw.

3a 10-neTHuUiA nepmnoa pa3paboTaH HOBbIN CTaHAAPT, B KOTOPOM OMMCAHbI BEIMYMHbI NapameTpoB As
Kosien 1520 mm, KOTOpbIe CXOXKM C OCHOBHbIMKM NapameTpamu TCU, HO He NAEHTUYHDbI.

Mpu pa3paboTKke 1 pesnsnn eamHomn cneymdmKkaummn ana cuctembl Konem 1520 mm LenecoobpasHo Ty
MHPOPMALNIO B3ATb BO BHUMAHME.

Conclusion: The requirements for this parameter are not expressly standardized and are derived from
requirements for the overhead contact line.

Over a 10-year period, a new standard has been developed that describes the parameter values for the
1520 mm gauge, which are similar to the main parameters of the TSI but not identical.

When developing and revising a single specification for the 1520 mm gauge system, it is advisable to
take this information into account.

6.2.5. PaccTosiHme mexay TOKONPUEMHMKaMM A5 MPOEKTUPOBAHMA KOHTAKTHOM NoABecku /
Pantograph spacing for OCL design

BbiBoA: TpeboBaHMA K 3TOMY NapameTpy HaNpsAMyto He HOPMUPYIOTCA (3a UCKAtoYeHuem Monblun), a
obecneumBatoTca TpeboBaHUAMM K MC U AONOAHUTENBHBIMU MHCTPYKUMAMM. Mpu pa3paboTKe eguHoOMN

Page 129 / 187



KoHTakTHaa rpynna OCHKA-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

cneunduKkaunmn Ana cuctembl Konem 1520 mm, 3TOT napameTp noTpebyeT 40NONHUTENbHOIO U3yYeHUA
AN 3/1eKTPOMNOes3 0B NPW NOBbILWEHUN CKOPOCTEN ABUMKEHMS.

Conclusion: The requirements for this parameter are not expressly standardized (except in Poland), but
are derived from requirements for RS and additional instructions. This parameter will require additional
study when producing the uniform specifications for 1520 mm gauge systems in relation to EMUs when
increasing traffic speeds.

6.2.6. MaTepuan KoHTakTHoro nposoa / Contact wire material

BbiBOA:

TpeboBaHMA K JaHHOMY MapameTpy B LLeJIOM UAEHTUYHbI (C yYyeToM HebOoNbLINX Pa3INYKii) B CTPaHaXx.
Mpu pa3paboTke eanHon cneunduKkaumm ana cuctembl Konen 1520 mm BbllieyKasaHHble TpeboBaHUsA
W JOKYMEHTbI MOTYT ObITb B3ATbl 32 OCHOBY.

Conclusion:

The requirements for this parameter are in general identical (with slight differences) in states. These
requirements and documents may be used as the basis for drafting uniform specifications for 1520 mm
gauge systems.

6.2.7. HeliTpanbHble BCTaBKM s pasgenerHuns Gpas / Phase separation sections

BbIBOA: AaHHbIV NapamMeTp pern1aMmeHTUpyeTca TObKO B JIUTBE (TONbKO 4NN CYLLECTBYIOLLMX CUCTEM;
Ana npoekToB npumeHsetca TCU), Poccun u YkpauHe. Mpu paspaboTke eguHoi cneunduKkaumm ans
cuctembl Kosien 1520 mm BblleyKasaHHble TPeboBaHUA U [OKYMEHTbI MOTYT ObITb B3ATbl 33 OCHOBY.

Conclusion: this parameter is only regulated in Lithuania (only for existing systems; for projects TSI
applies), Russia and Ukraine. These requirements and documents may be used as the basis for drafting
uniform specifications for 1520 mm gauge systems.

6.2.8. HelTpanbHble BCTaBKN MeXAy PasHbIMM cucTeMamu anektTpudmkaumm / System separation
sections

[aHHbI NapameTp pernameHTUpyeTca ToNbKo B KasaxcTaHe, Poccum 1 YKpauHe. Mpu paspaboTke
eauHol cneundukaumm gna cuctembl Konen 1520 mm BbilLeyKa3aHHble TpeboBaHUA U OOKYMEHTbI
MOTYT 6bITb B35Tbl 32 OCHOBY.

This parameter is only regulated in Kazakhstan, Russia and Ukraine. These requirements and documents
may be used as the basis for drafting uniform specifications for 1520 mm gauge systems.
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6C [pyrue xapaktepuctmku / Other characteristics

6.3.1. HazemHan cuctema cbopa aHepreTnyeckmnx aaHHbix / On-ground energy data collecting
system

BbiBoa: HazemHan cuctema cbopa sHepreTMHecKMx AaHHbIX A1 KOMMEPUYECKOTO y4eTa C NoABUMKHOIO
COCTaBa CylWecTByeT TOJIbKO B J/IuTBe B Tom obbeme, KoTopbit onmncaH B TCU. Ecnn B byayuwiem
BO3HMKHET NOTPEOHOCTb B pEryIMPoBaHMM 3TOFO acnekTa aaa cuctembl Konem 1520 mm 3a npegenamm
EC, moKHO 6b1/10 6bl peKomeHaoBaTb paccmoTpeTb TCU EC, BKAKOYAA CCbIIKM HA CTaHAAPThI.

Conclusion: The on-ground energy data collecting system for commercial metering from rolling stock
exists only in Lithuania to the extent described in the TSI. Should a need for regulating this aspect arise
in future for 1520 mm gauge system outside EU, it could be recommended to consider EU TSls, including
references to standards.

6.3.2. Mepbl NpeaoCTOPOKHOCTM OT NMOPaNKEHNA NEKTpUYecKMmM Tokom / Protective provisions
against electric shock

BbiBog: TpeboBaHMA K [AOMNYCTUMbIM PACCTOAHUAM MeXAY 3/eMeHTaMW KOHTaKTHOW ceTw,
HaxXo4AWMMMUCA NOA HANPAKEHMEM, N 3a3eMJIEHHBIMWN YAaCTAMM PeraMeHTMPOBaHbl BO BCeX CTPaHaXx.
TCU npumeHaeTcAa K NnpoekTam B cTpaHax EC.

Conclusion: Requirements for the permissible distances between the elements of the contact line,
which are under tension, and the grounded parts are regulated in all countries. TSI applies to projects
in EU countries.

6D MonoxeHus ob oueHKe cootBeTcTBUA / Provisions on conformity assessment

BbiBOA:
B npouecce aHann3a y4acTHUKMU NpounsBenm obmeH nHpopmaumelt o nogxoae v TpeboBaHMAX K OLEeHKe
COOTBETCTBUA NOACUCTEMbI « DHEProcHabXKeHne.

Conclusion:
In the course of analysis the participants exchanged information about approach and requirements for
conformity assessment of the Energy subsystem.
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7. CMUCKOK NPUNOMEHMI / LIST OF ANNEXES

7.1.  MpunoxeHune D K TCU «IHeprocHabxkeHne» — OnpeaeneHue rabaputa
TokonpuemHuka / Appendix D to the TSI ENE — Specification of the pantograph

gauge
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D.1 OnpeaeneHne mexaHUYECKOro rabapura TokonpMeMHUKa NoABUKHOIO COCTaBa

D.1.1 O6wue cBepeHun

D.1.1.1 CBo60aHOE NPOCTPAHCTBO, KOTOPOE A0/IKHO 6bITb CBO60AHBIM Ha 31eKTPUPULUPOBAHHDBIX
JINHUAX

Onsa NMHWIA, aneKkTpUPUUMpPOBaHHbIX KOHTAKTHOM NOABECKOMN, AOMKHO 6bITb 06ecneyeHo
AonosHuTenbHoe cBoboAHOE NPOCTPAHCTBO:

o B KOTOPOM Z0/I}KHO BbITb YcTaHOBIeHO o6opyaoBaHue KI;
o KoTopoe obecneynBaeT cB0OH6OAHOE NPOXOXKAEHME TOKONPUEMHMKA.

B aTom lMpunoxKeHnn onmcbiBaeTca cBoboaHOE NPOXOXKAeHUe TOKoNpUeMHuKa (rabaput
TOKOMNPUEMHUKA). DNEeKTpMUYecKM besonacHoe paccTosiHMe A0MKHO BbiTb PacCMOTPEHO
YyNpaBAAoWUM UHOPACTPYKTYPOiA.

D.1.1.2 OcobeHHOCTH

abapuT TOKONPMEMHMKA B HEKOTOPbIX OTHOLLEHUAX OT/IMYaeTcA OT rabapuTta NpenaTcTBuA:

. TOKOMPUEMHUK (4aCTMYHO) HaxoAMTCA Nog, HanpsAXKeHMem, U Mno3Tomy Heobxoanmo
cobnoaaTb 3INEKTPUYecKn 6He3onacHoe paccTosHMe B 3aBUCMMOCTM  OT  XapaKTepa
npenAaTcTema (M301MPOBAHHOE UK HET);

o npy HeobxooUMOCTWU, CAefyeT YYUTbiBaTb HajanuMe M30AUpYHOLWMX poroB. MMostomy ans
OAHOBPEMEHHOI0 y4yeTa MEXaHUYECKUX U DJIEKTPUYECKUX BO3AENCTBMA 6a30Bbli KOHTYP
rabaputa gosiXKeH ObiTb onpeaeneH ABaxabl;

o B COCTOAHWWM TOKOCbEMA TOKONPUEMHMK HAaXOAMUTCA B NOCTOAHHOM KOHTAKTE C KOHTAKTHbIM
NPOBOAOM W, Cef0BaTe/IbHO, €r0 BbiCOTa ABAAETCA NepeMeHHONM. ITO TaKKe OTHOCUTCA K
BblCcOTe rabapuTa TOKONPUEMHMKA.

D.1.1.3 CumBoAbI U COKpaLLEeHUA

Cumson OnucaHue Ea. nam.

bw MonyanvMHa TOKONPUEMHOM AyTu M

bu,c MonyanvHa TOKONPUEMHOW Ayrn: TOKONPOBOAALLAn AMHA (C M
U30/IMPYIOWUMK poramu) unm paboyasa AnmHa (c TOKONPoOBOAALLMMM
poramm)

b’o,mec LnpurHa mexaHMYecKoro rabapmta TOKONPMEMHUKA NOABUKHOFO COCTaBa B | M
BEPXHEN KOHTPO/IbHOM TOYKe

b’y mec LnpurHa mexaHMYecKoro rabapmta TOKONPMEMHNKA NOABUMKHOIFO COCTaBa B | M
HUXKHEM KOHTPO/IbHOM TOYKe

b’hmec LnpurHa mexaHMYecKkoro rabaputa TOKONPMEMHUKA NOABUKHOMO COCTaBa M
Ha NPOMEKYTOYHOM BbICOTE, h

d [OpM30HTaNIbHOE OTKNIOHEHWE KOHTAKTHOIO NPOBOAa M

D% KoHTpoibHasA KpMBas, KOTOpasa yYUTbIBAETCA OJ/1a rabaputa TOKONPUEMHUKA | M
TPAHCNOPTHOTO CpeacTsa

ep MonepeyHoe nepemelLeHne TOKONPUEMHMKA B 3aBUCUMOCTH OT M
XapaKTepPUCTMK TPAHCMOPTHOIO cpeacTBa

€po MonepeyHoe NepemelLeHNE TOKONPUEMHMKA B BEPXHEN KOHTPOIbHOM M
TOUKe
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€pu MNonepeyHoe nepemelLeHNE TOKONPUEMHUKA B HUMKHEN KOHTPO/IbHOM TOUYKe | M

fs 3anac Ha M3HOC NOAbEM KOHTAKTHOIO NPoBoAa M

fwa 3anac Ha M3HOC KOHTAKTHOM BCTAaBKM TOKOCbEMHMKA M

fws 3anac Ha nepeceyYyeHne TOKONPUEMHOM Iyroi KOHTAaKTHOro NpoBoda MU3-3a M
nonepeyHoro nepemMeLl,eHns TOKonpuemMHm1Ka

h BblcOTa OTHOCUTENILHO NOBEPXHOCTU CKO/IbKEHMSA M

h'co dTaNIoOHHasA BbICOTA LEHTPA KpeHa A/1s rabaputa TOKONPUEMHMKA M

h’ STasoHHasA BbICOTa ANA pacyeTa rabaputa TOKONPUEMHMKA M

h’s MaKcrMmanbHan BbiCOTa NPOBEPKU rabapuTa TOKONPUEMHMKA B COCTOAHMMU M
TOKOCbEMA

h’y MuHUManbHas BbicoTa NPoOBepPKM rabapmTa TOKONPUEMHMKA B COCTOAHNK M
TOKOCbeEMA

hess 3¢ddeKTMBHAnA BbICOTA NOAHATOrO TOKONPUEMHMKA M

hec CTaTnyeckan BbiCOTA KOHTAKTHOFO NPOBOAA M

Io KOHTpOo/IbHaA HeAOCTAaTOYHOCTb NPEBbLIWEHNS HAPYXKHOMO Penbca B KPUBOW, | M
KOTOPasA yYnTbIBaETCA A4 TPAHCNOPTHOIO CPeACcTBa A4/1A onpeaeneHums
rabapuTa TOKONpUemMHMKa

L PacctoaHue mexay ocAMM pesibCoOBOro Nyt M

/ LnpuHa Koneu, paccTtonHMe mexay BHYTPEHHUMM rpaHAMM roI0BOK M
penbcos

q MNMonepeyHbln cBOBOAHBIN X04 MEXKAY MOCTOM U PAaMOM TEJIEXKKU UK M
MeXKAy MOCTOM M Ky30BOM TPaHCMOPTHOro cpeacTBa (A5 TpaHCNOPTHbIX
cpeacTs 6e3 Tenexek)

qs’ KBasucraTmyeckoe ABUXKEHUNE M

R Paanyc ropnsoHTaibHOM KpUBOIA M

s% KoaddnumneHT rmbKocTu, KoTopbIl y4MUTbIBAETCA NPU COrNacoBaHUm
TPAHCMNOPTHOIO CPeacTBa M MHPPACTPYKTYPbI ANA onpeaeneHus rabaputa
TOKOMpUeMHMKaA

S’va [onycTMMbIi AONONHUTE/IbHBIN NEePEKOC Ha BHYTPEHHE/BHeLLHEK CToOpoHe | m
KPMBOI TOKONPUEMHUKA

w MonepeyHbli cBOHOAHBIN X040 MEXAY TENEKKOM U Ky30BOM M

% Cymma (ropmnsoHTanbHbIX) pe3epBoB 6€30MacHOCTU, OXBATbIBAIOLLMNX M
HECKOJIbKO Cy4aliHbIX ABneHul (j = 1, 2 unm 3) ana rabaputa
TOKONPUEMHUKA

HUXHUI MHAEKC «a» OTHOCUTCA K BHELLHEN CTOPOHE KPUBOA.
BepXHWU1 MHAEKC «a» OTHOCUTCA K BHYTPEHHE CTOPOHE KPUBOW.
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D.1.1.4 OcHOBHbIe NPUHLMUNbI
dI b’h,mec

bw+ €p

—= €p %’* qS’ + z] + Sim

YcnoBHble 0603HauYeHus:

Y: 0Cb }ene3HoA0POXKHOro nyTn

Y’: 0Cb TOKONPUEMHMKA — A9 NOAYYEHUS 3Ta/IOHHOTO Npodunsa cBoboaHOro
NPOXOXAeHUA

Y’’: 0Cb TOKONPUEMHUKA — A/1A ONpeaeneHns mexaHuyeckoro rabapmra
TOKOMNPUEMHUKA NOABUKHOIO COCTaBa

1: npodunb TOKONPUEMHMKA

2: 3TaNOHHbIM NpodUIb CBOOOAHOIO NPOXOXKAEHUA
3: MmexaHW4YecKkuit rabapuT TOKONPUEMHUKA NOABUMKHOIO COCTaBa

Puc. D.1 — MexaHu4ecKue 2abapumbi moKonpuemMHUKd nodeuidHo20 cocmaea
MexaHu4yeckuii rabapuT TokonpremHuKa cobao4aeTca ToAbKO B TOM C/lyyae, ec/iv 04HOBPEMEHHO
cobntofaloTca MmexaHUYeckme 1 aneKTpudeckmne rabaputol:

o 3Ta/NIoOHHbIA Npoduab CBOBOAHOTO MNPOXOXKAEHUA BKAOYaeT B ceba ANMHY TO/I0BKU
TOKOMPUEMHMKA M NonepeyHoe nepemelleHme TOKONPUEMHUKA ep, KOTOPbIA NpuUMeHaeTcs
BMN/IOTb A0 KOHTPOJ/IbHOM KPMBOW WAM KOHTPO/AbHOW HeAoCTaTOYHOCTU MpeBbileHnn
HapY*KHOTO penbca B KPMBOM;

° npenAaTcTBMA No4 HanpAaxXeHnem nam n3osinpoBaHHbIeE NPENATCTBMA OCTAOTCA 3a npegenamm
mexaHun4yeckoro ra6apMTa;

° HEN30/IMPOBaHHbIE NPENATCTBUA (333EM}'IEHHbIe nanM mmeruime noteHuyman, OT/INYHbIN OT
KOHTaKTHOM I'IOABGCKVI) OCTaloTCA 3a npegenammn mexaHn4eCKmnx 1 aNIEKTPUYECKNX I'a6apI/ITOB.

D.1.2 OnpeaeneHne mexaHU4ecKoro rabapura TokonpMemMHUKa NOABUXKHOIO COCTaBa
D.1.2.1 OnpeaeneHune LWMPUHbI MeXaHUYeCcKoro rabapura
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D.1.2.1.1 O6nacTb NpUMeHeHUA

LLnpurHa rabaputa TOKONPUEMHUKA ONpesenseTca B OCHOBHOM AJ/IMHOM U CMeLLLEHNEM
paccmaTpuBaemMoro ToKonpuemMHumka. Mommmo cneumduyeckmx ABAEHMUN, B NONEPEYHbIX CMELLEHUAX
NPOABAAOTCA ABNEHMUA, aHA/IOTMYHbIE TaKOBbIM Yy rabapuTa NpenaTcTBUN.

FabapuT TOKONPUEMHMKA AOMKEH YYUTLIBATLCA Ha CNeayoWwmMX BbICOTax:

. BepXHel KOHTPO/IbHOM BbicoTe /1o

° HUXHEN KOHTPONbHOM BbicoTe /1y

MerKay 3TUMK ABYMA BbICOTaMM WMPUHA rabapuTa MOXKET CYUTATLCA IMHENHO U3MEHAIOLLENCA.
PasnuyHblie napameTpbl NpuBeaeHbl Ha puc. D.2.

D.1.2.1.2 MeTop pacueTa

LWnpurHa rabaputa TOKONPUEMHUKA ONPeLENAEeTCA Kak CyMMa NapameTpoB, ONpPeLeNeHHbIX HUKeE.
ECciv No IMHUM ABMXKYTCA pa3Hble TOKONPUEMHUKMN, CeyeT YUNTbIBATb MAKCMMANBHYIO LWNPUHY.
[Ns HAXKHEN KOHTPOJIbHOM ToYKM c h = h'y:

blu(i/a),mec:( bW+epU +S'i/a+qsli/a+zjj
Ona BepxHel KOHTPOIbHOM ToUYKM ¢ h = h'y:
blo(i/a),mec:( bw+epo+Sli/a+qSIi/a+2j)

NMPUMEYAHME: i/a = BHYTpPeHHAA/BHELLIHAA CTOPOHA KPMUBOW.

[ns Kaxaoi npoMeKyTOYHOM BbICOTbI h WKpKHa onpeaenseTca MHTEPNONALUEN:
1 1 h - h ) 1 1

b h,mec — b + - ( b 0,mec -b u,mec)

u,mec h0 \_hu N
D.1.2.1.3 NMonyannHa ToKoNnpuemHoi ayrm
MonyanvHa by, TOKONPUEMHOM Ayrv 33aBUCUT OT TUMNA UCMO/Ib3YEMOT0o TOKONPUEMHMKA.
PaccmaTpuaemble npoduan TOKONPUEMHUKA onpeaeneHbl B NyHKTe 4.2.8.2.9.2 TCU «J/IoKoMOTuBbI U
NaccaXMPCKNN NOABUNKHOWM COCTaBY.
D.1.2.1.4 NMonepe4yHoe nepemeLl,eHUE TOKONPUEMHUKA
MonepeyHoe nepemelLeHME TOKONPUEMHMNKA 3aBUCUT B OCHOBHOM OT c/ieaytoLmnx GakTopos:

max

max

° cBoboaHOro xoaa ( + W B oceBbIX BYKCax ¥ MeXAy TeNEeXKKOM U KY30BOM;

° YUYMTbIBAEMOrO HaK/IOHa Ky30Ba TPaHCNOPTHOrO cpeactsa (B 3aBUCMMOCTU OT YAe/bHOM
rMBKOCcTU So’, KOHTPOAbHOM KpuBoi D’y M KOHTPONbHON HEAOCTaTOYHOCTU NPEBbILEHMA
HaPY»HOro pesbca B Kpueoii 1 0);

o NPMNycKa Ha MOHTaX TOKOMPMEMHMKA Ha KPbILUE;
o nonepeyYyHomn rmMbKOCTU YCTPOMCTBA KPenieHUs Ha KpbIwwe;
° paccMaTpMBaeMOit BbICOTbI /1.
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heff v

YcnoBHble 0603HaYeHUA:
Y: OCb *Xene3HoA0pPOXKHOIo NyTu
1: 3TaNOHHbIM Npoduab cBOOBOAHOrO NPOXOXKAEHUSA
2: MexaHU4YecKuit rabapuT TOKONPUEMHMKA NOLBUMKHOIO COCTaBa

Puc. D.2 — OnpedesneHue WuUpUHbl MeXdHU4ecKo20 2abapuma moKonpuemMHUKa
nodsuncHO20 cocMasa HA PA3HbIX 8bICOMAX
D.1.2.1.5 AJononHutenbHble NepeKochl
Y rabapuToB TOKONPUEMHMKA MMEIOTCA JOMONHUTENIbHbIE NEepeKOockl. 1A cTaHAAPTHOW Konewn
npumeHseTca cnegytowas popmyna:
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25 (-1435

—_ +—
S'ya= R 2
Onsa ppyrux rabaputos Koien NPUMEHSIOTCA HaLMOHa bHble NpaBuaa.
D.1.2.1.6 KBasucratuueckmii ap ekt
TaK KaK TOKOMPMEMHUK YCTaHOB/IEH Ha Kpbllle, KBasucTaTMYeckuii apPeKT Urpaet BaxkHyH posib B
pacyeTe ero rabaputa. 3ToT 3dPEKT paccunTbIBAETCA UCXOAA U3 YAE/bHOM TMBKOCTU Sp’, KOHTPONBLHOW
KpWBOM D’y U KOHTPO/IbHOM HEA0CTaTOYHOCTUN NPEBLILEHMSA HAPYKHOTO pesibca B KpuBol o

qsli =S_E[ D_Dlo:| O(h_hlco)
0’ —Si'[ |—|'} (h—h'.)
a L 0 o c0

MPUMEYAHUE: TokonpneMHUKN 0BbIYHO YCTaHABNMBAOTCA HA Kpbllwe 6710Ka NUTaHMA, 3TaNOHHas
rTMBOKOCTb So’ KOTOPOro 0ObIYHO MeHbLLE, Yem Y rabapuTa NPensTCTBUA So.

D.1.2.1.7 Aonycku
OnpepeneHune rabaputa A0MKHO yunTbIBaTb Cleaytowme GaKkTopbl:

. HECUMMETPUIO HarpysKu;

L nonepeyHoe CMeleHne XenesHoAOpPOXHOro nytTn mexay ABymAa nocnenoBaTe/ibHbIMU
onepaunamMmm no TeEXHNYECKOMY OﬁCl’Iy)KMBaHMPO;

o U3MEHEHWE KPUBOM, MMEIOLLLEE MECTO MEXKAY ABYMA MOCAe0BaTe/IbHbIMU ONepauusaMmm no
TEXHUYECKOMY 0OCNYKUBAHUIO;

o BMOPALLMM, BbI3BAHHbIE HEPOBHOCTAMM XKENe3HOL0POMKHOMO NyTH.

Cymma ynomsaHYyTbIX Bbille AOMYCKOB OXBATbIBAETCA X;.

D.1.2.2 OnpeaeneHue BbiCOTbl MeXaHUUYecKoro rabapura

Boicoma mexaHu4Yeckozo eabapuma onpedensemcs Ha 0cHoge cmamu4ecKoli 8bicombi he
KOHMAaKmMHo20 nposoda 8 paccmampusaemoli moyke. B 3TO CBA3W yunTbIBaALOTCA Caeaytowme
napameTpsbl:

° Noavem fs KOHTakTHOrO NPOBOAA, BbI3BAHHBIN KOHTAKTHOW CUAON TOKOMPUEMHMKA.
3HauyeHnne fs 3aBMCMT OT TMNa KOHTaKTHOW NOABECKM M JO/MKHO YKa3blBaTbCA
YyNpaBAAoLWUM MHPPACTPYKTYPOM B COOTBETCTBUM C MyHKTOM 4.2.12.

° MoAbem roNOBKM TOKOMPUEMHMKA M3-3a ee HaK/oHa, C034aBaemoro nabuabHoi
TOYKOM KOHTaKTa M M3HOCOM KOHTAaKTHOM nonocbl TokonpueMHuka fws + fwa.
Jonyctmoe 3HaueHwme fws ykazano B TCU «/TOKOMOTMBbI M NACCaXKMPCKMIA NOABUMKHOMA
cocTaB», Tak Kak fwa 3aBmcut ot TpeboBaHMii K TexHUUYECKOMY 0BCYKMBAHMIO.

BbicoTa mexaHn4yecKoro ra6apMTa onpegenAaeTca no d)oprv\yne HUXe:
heff = hcc + fs + fws + fwa

D.1.3 KoHTpoabHble napameTpbl
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HuKe npuBeaeHbl KOHTPObHbIE NapaMeTpbl AR MexaHUYecKoro rabaputa TOKONpUEeMHKKa
MOABUMKHOIO COCTaBa 1 onpeaeneHna MakCUMaabHOrO FOPM30HTaIbHOrO OTKNIOHEHMA KOHTAKTHOIO
nposoja:

o | - B COOTBETCTBUU C HIMPUHON KOJICH
. s’0=0,225

. hew=0,5mM

o I’ 0=0,066 muD’0= 0,066 m

o h’6=6,500 Mm 1 h’y = 5,000 m

D.1.4 PacyeT MaKCMMaNbHOIo ropU30HTa/IbHOIO OTKIOHEHUA KOHTAKTHOro NPoBoAaA

[na pacyeta MaKCMMaNbHOTO FOPU3OHTANIbHOTO OTK/IOHEHMA KOHTAaKTHOIO NPOBOAA YYMTbIBaeTCA
NoJIHOE ABUMKEHME TOKONPUEMHMKA OTHOCUTENIbHO HOMUHANbHOFO NONOXKEHUA NYTU U NPOBOAALLEN
ONVHBI (MK paboyeit ANUHbI ANA TOKONPUEMHUKOB 6e3 poros, BbIMOJHEHHbIX U3 NPOBOAALLETO
MaTepuana) cnegyrowmm obpasom:

d, =b,,+b, b
bw,c.— onpeaeneHo B NyHKTax 4.2.8.2.9.1 1 4.2.8.2.9.2 TCU «J/IOKOMOTUBbI U NACCAXKUPCKUIA
NOABUMKHOM COCTaB»

D.2 OnpeaeneHune cTaTUYECKOro rabapura TokonpuemMmHuKa (Npu WupuHe Koneu 1520 mm)
TpeboBaHuMe K onpeaeneHnto CTaTMYeckoro rabaputa TOKoNpMeMHMKa NPUMEHAETCA K rocyAapcTBam-
ysieHaM, KOTOpPble OCYLLLECTBAAIOT MPUEMKY Npodnaa TOKONPUEMHMKA B COOTBETCTBMU C MYHKTOM
4.2.8.2.9.2.3 TCU «JTOKOMOTUBbI M NACCAXKMPCKMIN NOABUKHON COCTABY.

labapuT TOKONPUEMHMKA LOKEH COOTBETCTBOBATL puc. D.3.

h,mec

1100

I
i
!
—w 1
o i
3 2
3 !
@ % |z
230Q -
m/_ | AN

i

/ 72— |\

780

— — = Rolling stock gauge

Infrastructure gauge E Pantograph gauge

Puc. D.3 - Cmamuyeckuii 2a6apum moKonpuemMHUKd Npu wupuHe Koseu 1520 mm
Tabauya D.1 — PaccmoaHua mex0y mokosedywumu yacmamu KIM u mokonpueMHUKomM u
3a3emMs1eHHbIMU YacmAMU MOOBUXHCHO20 COCMAsa U CMayuoHAPHbIMU yCMAHOBKAMU 018 cucmembi
Koneu 1520 mm.
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[kB]

N CeTN C 3a3eMNeHnem

HanpaxeHne KOHTaKTHO

BepTukanbHoe pacctoaHme

A1 Mmexay NoABUMKHbIM

COCTaBOM W HUMKHEN

TOYKOW KOHTAKTHOIO

nposoga [mm]

HopmanbHoe

nnenavcmoTnedHHble Anga nAnTenxsHoro
lpyrue >kenesHoa0posKHbIe NyTH

MeperoHbl U OCHOBHbIE
KesIe3HO4O0POXKHbIE NYTU, HE

MMWHUMaNbHO AONYCTUMOE ONA NeperoHOB U OCHOBHbIX
KenesHo40pOXKHbIX HYTGVI, He NpeayCMOTPEHHbIX ANA

BepTukanbHoe
pacctosHue Az
mexay
TOKOBEAYLLMMU
yactamu Kl um
3a3eMJ/IeHHbIMMN
yactamu [mm]

bokosoe
paccToaHue o
Mexay
TOKOBeAYLMMM
YyacTamu
TOKOMPUEMHMKA
"
3a3eM/IEHHbIMU
yactamu [mm]

BepTnkanbHoe npocTpaHcTeo &
ONA ToKoBeAyLwwmx Yactei KM

[mm]

bes

KOHTAKTHOIro

nposoga

C KOHTaKTHbIM
npoBoAOM

NANMNTenxhHOro NDOCTOa NONRMU¥KHOILO COCTARA

MuHUManbHO gonyctumoe

HopmanbHoe

MuHUManbHO gonyctumoe

HopmanbHoe

HopmanbHoe

=

N
w

IS

w
[e)}

o

— MuHMManbHO gonyctumoe

— MuHMManbHO aonyctumoe

— [HopmanbHoe

1,5-

450 950

250

200 150

200 150

150

100

300 250

12

450 950

300

250 200

220 180

150

100

300 250

25

450 950

375

350 300

250 200

150

100

300 250
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D.1 Specification of the mechanical kinematic pantograph gauge

D.1.1 General

D.1.1.1 Space to be cleared for electrified lines

In the case of lines electrified by an overhead contact line, an additional space should be cleared:

to accommodate the OCL equipment;

to allow the free passage of the pantograph.

This Appendix deals with the free passage of the pantograph (pantograph gauge). The electrical
clearance is considered by the Infrastructure Manager.

D.1.1.2 Particularities

The pantograph gauge differs in some aspects from the obstacle gauge:

The pantograph is (partly) live and, for this reason, an electrical clearance is to be complied with,
according to the nature of the obstacle (insulated or not);

The presence of insulating horns should be taken into account, where necessary. Therefore a double
reference contour has to be defined to take account of the mechanical and electrical interference
simultaneously;

In collecting condition, the pantograph is in permanent contact with the contact wire and, for this
reason, its height is variable. So is the height of the pantograph gauge.

D.1.1.3 Symbols and abbreviations

Symbol Designation Unit
bw Half-length of the pantograph bow m
buw,c Half-length of the pantograph bow conducting length (with insulating horns) | m
or working length (with conducting horns)
b’o,mec Width of mechanical kinematic pantograph gauge at upper verification m
point
b’y mec Width of mechanical kinematic pantograph gauge at lower verification point | m
b’h,mec Width of mechanical kinematic pantograph gauge at intermediate height, h | m
d Lateral deviation of contact wire m
D’ Reference cant taken into account by the vehicle for the pantograph gauge |m
ep Pantograph sway due to the vehicle characteristics m
€po Pantograph sway at the upper verification point m
€pu Pantograph sway at the lower verification point m
fs Margin to take account of the raising of the contact wire m
fwa Margin to take account of the wear of the pantograph contact strip m
Jfos Margin to take account of the bow trespassing the contact wire due to the |m
pantograph sway
h Height in relation to the running surface m
h’co Reference roll centre height for the pantograph gauge m
h’ Reference height in the calculation of the pantograph gauge m
h’ Maximum verification height of the pantograph gauge in a collecting m
position
h’y Minimum verification height of the pantograph gauge in a collecting m
position
hegt Effective height of the raised pantograph m
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hec Static height of the contact wire M
I'o Reference cant deficiency taken into account by the vehicle for the M
pantograph gauging
L Distance between rail centres of a track M
/ Track gauge, distance between the rail running edges M
q Transverse play between axle and bogie frame or, for vehicles not fitted M
with bogies, between axle and vehicle body
gs’ Quasi-static movement M
R Horizontal curve radius M
s’ Flexibility coefficient taken into account by agreement between the vehicle
and the infrastructure for the pantograph gauging
S’i/a Allowed additional overthrow on the inside/outside of the curve for m
pantographs
w Transverse play between bogie and body m
o Sum of the (horizontal) safety margins covering some random phenomena (j | m

=1, 2 or 3) for the pantograph gauge

Subscript a: refers to the outside of the curve
Subscript i: refers to the inside of the curve

D.1.1.4 Basic principles
d| ) b’h,mec

bw+ €p

—= € %9'— gs' +&j+ Sim

N
v

Caption:

Y: Centre line of the track

Y’: Centre line of the pantograph - for deriving the free passage reference profile
Y””: Centre line of the pantograph - for deriving the mechanical kinematic
pantograph gauge
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1: Pantograph profile

2: Free passage reference profile
3: Mechanical kinematic gauge

Figure D.1 — pantograph mechanical gauges

The pantograph gauge is only met if the mechanical and electrical gauges are complied with
simultaneously:
The free passage reference profile includes the pantograph collector head length and the pantograph
sway ep, Which applies up to the reference cant or cant deficiency;
Live and insulated obstacles shall remain outside the mechanical gauge;
Non insulated obstacles (earthed or at a potential different from the OCL) shall remain outside the
mechanical and electrical gauges.
D.1.2 Specification of the mechanical kinematic pantograph gauge
D.1.2.1 Specification of the width of the mechanical gauge
D.1.2.1.1 Scope
The width of the pantograph gauge is mainly specified by the length and displacements of the
pantograph under consideration. Beyond specific phenomena, phenomena similar to those of the
obstacle gauge are found in the transverse displacements.
The pantograph gauge shall be considered at the following heights:
The upper verification height h’,
The lower verification height h’,
Between those two heights, it can be considered that gauge width varies in a linear way.
The various parameters are shown in figure D.2.
D.1.2.1.2 Calculation methodology
The pantograph gauge width shall be specified by the sum of the parameters defined below. In the case of
a line run by various pantographs, the maximum width should be considered.
For the lower verification point with h = h’,:
blu(i/a),mecz( bW +epu +Sli/a+qsli/a+2jj

max

For the upper verification point with h = h’;:
blo(i/a),mec:( bw+epo+s'i/a+qsli/a+zj)

NOTE i/a = inside/outside curve.
For any intermediate height h, width is specified by means of an interpolation:

h—h,~
blh,mec = blu,mec +?I,:ux'( blo,mec _b'u,mec j

D.1.2.1.3 Half-length bw of the pantograph bow

The half-length b, of the pantograph bow depends on the type of pantograph used. The pantograph
profile(s) to be considered are defined in LOC&PAS TSI, point 4.2.8.2.9.2.

D.1.2.1.4 Pantograph sway ep

The sway mainly depends on the following phenomena:

Play g + w in the axle boxes and between bogie and body.

The amount of body inclination taken into account by the vehicle (depending on the specific flexibility
so’, the reference cant D’ and the reference cant deficiency /Iy).

The mounting tolerance of the pantograph on the roof.

The transverse flexibility of the mounting device on the roof.

max
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The height under consideration h’.

heff v

N

Caption:
Y: Centre of the track
1: Free passage reference profile
2: Mechanical kinematic pantograph gauge

Figure D.2 —Specification of the width of the mechanical kinematic gauge of the
pantograph at different heights
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D.1.2.1.5 Additional overthrows
The pantograph gauge has a specific additional overthrows. In case of standard track gauge the
following formula applies:

, _25 (¢-1435
Sip=—+—"

R 2

For other track gauges the national rules apply.
D.1.2.1.6 Quasi-static effect
Since the pantograph is installed on the roof, the quasi-static effect plays an important role in the
calculation of the pantograph gauge. That effect is calculated from the specific flexibility so’, reference
cant D’p and reference cant deficiency /'o:

as} =3 D-Dy| (h-n)

1 S' 1 1
=2 1-1y| ()

NOTE: Pantographs are normally mounted on the roof of a power unit, whose reference flexibility so’ is
generally smaller than that of the obstacle gauge so.

D.1.2.1.7 Allowances

According to gauge definition, the following phenomena should be considered:

Loading dissymmetry;

The transverse displacement of the track between two successive maintenance actions;

The cant variation occurring between two successive maintenance actions;

Oscillations generated by track unevenness.

The sum of the abovementioned allowances is covered by Z;.

D.1.2.2 Specification of the height of the mechanical gauge

Gauge height shall be specified on the basis of the static height h.., of the contact wire at the local point
under consideration. The following parameters should be considered:

The raising fs of the contact wire generated by the pantograph contact force. The value of f; depends
on the OCL type and so shall be specified by the Infrastructure Manager in accordance with point 4.2.12.
The raising of the pantograph head due to the pantograph head skew generated by the staggered
contact point and the wear of the collector strip fus + fwa. The permissible value of fus is shown in LOC &
PAS TSI and fws. depends on maintenance requirements.

The height of the mechanical gauge is given by the following formula:

heff = hcc + fs + fws + 1:wa

D.1.3 Reference parameters

Parameters for the kinematic mechanical pantograph gauge and for Specification of the maximum
lateral deviation of the contact wire shall be as follows:

| - according to track gauge

s’0=0,225

h’.oc=0,5m

I’ 0=0,066 m and D’p = 0,066 m

h’s = 6,500 m and h’, = 5,000 m

D.1.4 Calculation of maximum lateral deviation of contact wire

The maximum lateral deviation of the contact wire shall be calculated by taking into consideration the
total movement of the pantograph with respect to the nominal track position and the conducting range
(or working length, for pantographs without horns made from a conducting material) as follows:
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dl = bw,c + bw - blh,mec

buw,c.— defined in points 4.2.8.2.9.1 and 4.2.8.2.9.2 of LOC&PAS TSI

D.2 Specification of the static pantograph gauge (track gauge system 1520mm)

This is applicable for Member States accepting the pantograph profile in accordance with LOC&PAS

TSI point 4.2.8.2.9.2.3.
The pantograph gauge shall conform to Figure D.3.

2 v
|
ﬁ‘ i
2 A
o |
Q = | ~ §
4 <
g Z330Q. -
! \Y
/ !' 700 ) \
it 780 ),

Infrastructure gauge E Pantograph gauge

— — = Rolling stock gauge

Figure D.3 —Static pantograph gauge for 1520mm track gauge system
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Table D.1 — Distances between live parts of OCL and pantograph and earthed parts of rolling stock
and fixed instalations for 1520mm track gauge system.

Vertical air clearance A,
between the rolling stock
and lowest position of
the contact wire [mm]

Vertical air
clearance A;
between live
parts of OCL
and earthed

Lateral air
clearance a
between live
parts of the
pantograph

Vertical space & for the live
parts of the OCL [mm)]

S
=
©
c
>
o parts [mm] and earthed . .
b Normal Without With
c c parts [mm] ) )
= @ catenary wire | catenary wire
© 5 2
3] E=R
2 | & 3 8
[7,) '_E c
= 3 T 2
£ = E v
§ |25 g
% S w il
> S o £ o
= - 2 & 2
g s< |, =
= ® © | % 2 g
8 % S ® - * - - - no]
= 2 = 0 5 ) 9] ) O
2 S w | = = 9 = = 2 2
S |5 RS S S o o
S = E =2 © = © © ‘© ‘©
@ cc | & E L | € £ £ £ £ £ £ £
£ 55 | £ 9 |5 £ 5 £ S £ S £
> a = o = 5 = = P = P > = >
1 2 3 4 5 6 7 8 9 10 11 12
1,5-
4 450 950 250 200 150 200 150 150 100 300 250
6-12 450 950 300 250 200 220 180 150 100 300 250
25 450 950 375 350 300 250 200 150 100 300 250
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OueHKa CooTBETCTBMA NOACUCTEMBI ,,DHEprocHabkeHne” — ob30p Noaxoa08 B

TCW ,,OHeprocHabskeHune”, Npyaumn, Poccum n Yrpante / Conformity

assessment of the energy subsystem — overview of approaches in ENE TSI,

Georgia, Russia and Ukraine

CTpyKTypa AaHHoro MpuaoxeHnn aBASETCA OPUEHTUPOBOYHONM M NpeaHa3HaYeHa ToIbKO AN obneryeHms
CTPYKTYPUPOBAHHOrO NpeacTaBieHns cobpaHHoli nHpopmaumu. / The structure of this Annex is indicative
and is only aimed to ease a structured view on collected information.

MpaBoBaa OCHOBA A5 OLEHKM COOTBETCTBMUA MNOACUCTEMbI , IHEProcHabxeHne” (0OCHOBHbIe
ccbinkm) / Legal background for conformity assessment of the Energy subsystem (key references)

TCU e (CraTtbs 15 OvpeKTunsbl 06 | ® Article 15 of Interoperability Directive
»IHepro- nHteponepabenbHoctn (EC) 2016/797 (EU) 2016/797 - Procedure for
CHabxkeHne" - Mpoueaypa co3gaHua Aeknapauuu establishing the ‘EC’ declaration of
/ Energy TSI EC o npoBepke. verification
e Moaynu OLLEHKM (PeweHne | @ Assessment  modules  (Decision
2010/713/EC) - cneumuanbHbiii Habop 2010/713/EC) - a specific set of
«¥KesIe3HOA0POKHbIX moaynemn», “railway modules” implementing the
peanusylowmx oblme noNoXKeHUs generic provisions of the modules that
moayneir B Pewenun 768/2008/EC, can be used for all regulated sectors in
KOTOpPble MOXHO NPMMEHATb ANA BCEX Decision 768/2008/EC.
peryanpyembix CEKTOpPOB. e ENETSI
e TCW ,dHeprocHabxeHne” Conformity assessment of a subsystem
OueHKa cCoOTBETCTBUA NOACUCTEMDI should be seen in the context of
L0/KHA PAacCMATPUBATLCA B KOHTEKCTE authorisation for placing into service of
aBTOpU3aLMKM 415 BBOAA B 3KchayaTaumio | the subsystem.
noAcUCTEMDI.
Mpysua / O6LWWmin NpoLecc N1aHMPOBaHMA U The general process of planning and
Georgia peanusaunm NnpoeKTos 1 BBOAA B implementation of  projects and
3Kcn/yaTaumMio 06 bEKTOB NOACUCTEMBI commissioning of objects of the "Energy"
»JHEeprocHabxeHne" ycTaHaBNMBaEeTCA B subsystem is established in the document
AOoKymeHTe -HOP M bl MO - STANDARDS FOR PRODUCTION AND
NnPOM3BOACTBY U MPUEMKE ACCEPTANCE OF CONSTRUCTION AND
CTPOUTE/IbHbIX N MOHTAXHbBIX PABOT | INSTALLATION WORKS FOR
MPU SNEKTPUDPUKALUN KENE3HbIX ELECTRIFICATION OF RAILWAYS (POWER
NOPOT (YCTPOMNCTBA SUPPLY DEVICES) VSN 12-92
3NNIEKTPOCHABXEHWMA) BCH 12-92
Poccua / O6bwmn  npouecc nnaHuMpoBaHus  u | General process for planning and
Russia peanusaumm nNpoekToB W BBoZa B | implementation of projects and entry into
3KcnayaTauMio  obbekToB  noacuctembl | service of the objects of the ENE
»,JHEprocHabxxeHune”, BKAOYaA pamKku | subsystem, including conformity
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OLLEHKN COOTBETCTBUSA, YCTaHaBAMBaETCA

Ha ypoBHe TamorkeHHoro Cotosa (TC):

e TexHuyeckuii pernameHT No 002/2011
o 6e30MacHOCTM BbICOKOCKOPOCTHOIO
YKene3Ho40POKHOro TpaHcnopTa

e TexHuyeckuit pernameHt No 003/2011
o b6esonacHocTM  UHOPACTPYKTYpbI
YKene3Ho40POKHOro TpaHcnopTa

assessment framework, is set at the level

of the Eurasian Customs Union (EACU):

e High speed railway transport safety —
Regulation No 002/2011

e Railway transport infrastructure
safety (other than high speed) -
Regulation No 003/2011

YKkpauHa /
Ukraine

CornacHo 3aKoHy YKpauHbl «0
YKENEe3HOA0POXKHOM TpaHcnopTe» (cTaTbA
11) «MoasuKHOM cocTaB, 060pya0BaHME U
Apyrve TexHUYecKne cpeacrtsa, KoTopble
NocTaBAAOTCA KenesHoA0POXKHOMY
TPaHCMOPTY, AOO/KHbI COOTBETCTBOBAaTb
TpeboBaHMAM 6e30NacHOCTU ABUMKEHMS,
COXPaHHOCTM TPy30B, OXpaHbl Tpyaa,
3Ko/lornMyeckor 6e30MacHOCTM U MMETb
COOTBETCTBYHOLWMNI CEPTUDMKATY.
OCHOBHble AOKYMEHTbI:

3aKoH YKpaunHbl «0 TEeXHUYECKNX
perfiaMeHTax U OLEHKY COOTBETCTBUAY;
3aKoH YKpaunHbl «O Ny6/IMUYHbIX 3aKyNKax»;
«TexHUYecKknin pernameHT 6Hes3omnacHOCTU
MHPPACTPYKTYpPbLI KeNesHo40POXKHOro
TpaHcNopTa», YTBEPKAEHHbIN
MNoctaHoBneHnem KMY ot 11.07.2013
Ne494;

«Mogaynu oLeHKN cooTBETCTBMA B 061aCTH
YKenes3Ho40POKHOro TpaHcnopTay,
yTBepaeHHble [MoctaHoBneHnem KMY ot
03.10.2018 Ne797;

OCTY 8634: 2016 «Cuctema pa3paboTku u
NMOCTAHOBKM NPOAYKLMN Ha MPON3BOACTBO.
PykoBOACTBO NO pa3paboTke M NOCTaHOBKe
Ha Nnpown3BoACTBO HenuuLeBown
NpPoAYyKUUMNY;

«lepeyeHb HAUMOHA/MbHbBIX CTAaHAAPTOB,
COOTBETCTBME KOTOPbIM MNpPenocTaBaseT
npesymnumio COOTBETCTBUA
YKeNe3HoA40POXKHOIo TpaHcnopTa,
CBA3AHHbIX C HEWN MPOLLeCCoB M MEeToA0B
npoussoAcTBa WAM  Apyrux ob6beKkToB
TpeboBaHMAM TexHMYecKoro perrameHTa
6e3sonacHocTH NMHOPACTPYKTYpPbI
YKeNe3HoA40POKHOro TpaHcMnopTa»,
YTBEPKAEHHbIA NpMKasom MuHUCTepcTBa
MHPpacTpykTypbl YKpanmHel 20.11.2019
Ne815;

Pursuant to the Law of Ukraine "On
Railway Transport" (Article 11) "Rolling
stock, equipment and other technical
means supplied to railway transport shall
meet the requirements of traffic safety,
safety of freight, labor protection,
environmental safety and have the
appropriate certificate."

Basic documents:

Law of Ukraine "On Technical Regulations
and Conformity Assessment"; Law of
Ukraine "On Public Procurement";
"Technical regulations for the railway
infrastructure safety", approved by the
Resolution of the Cabinet of Ministers as
of July 11, 2013 Ne494;

"Conformity assessment in the sphere of
railway transport", approved by the
Resolution of the Cabinet of Ministers as
of October 3, 2018 N2797;

State Standards of Ukraine (hereinafter —
DSTU) DSTU 8634: 2016 "System of
development and supply of products for
manufacturing.  Guidelines for the
development and supply of non-food
products";

"List of national standards, compliance
with which assumes the presumption of
compliance of railway infrastructure,
related processes and methods of
manufacturing or other facilities with the
requirements of the Technical Regulation
of railway infrastructure  safety",
approved by the Order of the Ministry of
Infrastructure of Ukraine on November
20, 2019 Ne815;

GSTU 32.0.08.001-97 "Procedure for
development and supply of products for
manufacturing for the needs of railway
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rcry 32.0.08.001-97 «[MopAagok
pa3paboTKM U NOCTAHOBKU NPOAYKLMM Ha
npou3BoOACTBO aona HYXKA,
enes3HoA0POXHOro TpaHcnopTa B8
cucteme  MuHuCTepcTBa  TpaHcMopTa
YKpanHbI»;

LE-0010 «WHCcTpyKumMa o  nopsagke
nposeneHuA 3KCNAyaTauMOHHbIX n
NPUEMOYHbIX UCNbITaHWI OMbITHbIX

06pasuUoB YCTPOWUCTB 31EKTPOCHabXKEeHUs
KenesHblx aopor YKpauHbI»,
YTBEPXKAEHHAA MPUKA3oM YKP3aau3HbILm
ot 20.01.2005 Ne017-U3, apyrue.

transport in the system of the Ministry of
Transport of Ukraine";

LLE-0010 "Instruction on the procedure
for conducting operational and
acceptance tests of prototype samples of
power supply devices of the railways of
Ukraine", approved by the JSC “Ukrainian
railways” Order as of January 20, 2005
Ne017- U3, others.

Obuwasn uens (Bbiroga) ougHkM cooTseTcTBuA noacuctembl / Overall purpose (benefit) for
conformity assessment of a subsystem

TCU e [lemoHcCTpupyeT, bbiiv I BbiNoAHEHbl | ¢ Demonstrates  whether  specific
»DHepro- onpeeneHHble TpeboBaHuA K requirements relating to a product
CHabxeHune" NPOAYKLMM. have been fulfilled.

/ Energy TSI | ¢  [leknapauma EC o nposepke | ® ‘EC’ declaration of verification is
HeobxoaMma [A1a pasMeLeHus Ha necessary for placing on the market
pblHKE W BBOAA B 3KCNAyaTaUMIO and placing in service (important
(BaxKHbIM  BKNag B 3aABKY Ha input into application for
aBTOpU3aLMIO (HaumoHanbHbIM authorisation (NSA in case of ENE
OpraHom .. 6esonacHocTu B cayyae subsystem))
noAcucTembl ,9HeprocHabkeHne") e ‘Applicant may be the contracting

e «3aABUTEeNEeM MoOXKeT bbITb 3aKasuuk entity or the manufacturer, or their
nnm npou3BoauTenb, nuam nX authorised representative within the
YNONHOMOYEHHbIN NpeacTaBuUTeNb B [EUY.

[EC]».

Mpy3ua / FocypapcTBeHHan 3KcnepTM3a NPoekTHOM | State expertise of project documentation

Georgia AOKYMEHTauum nposogmuTCA B | is carried out in accordance with the

COOTBETCTBMM C  3aKoHoaaTtenbcTBoM | legislation of Georgia. It is necessary to

lpyaun. HeobxogmMmo ycTtaHoBUTbL U | establish and take into account, when

NPUHATL BO BHWUMaHWe nNpu npuemKke | accepting objects for operation, the

0b6beKToB B 3KcnayaTaumio cooteeTcTBue | conformity of the approved project

YTBEPKAEHHON NPOEKTHOM goKymeHTaumn | documentation, taking into account the

C ydyeTOM BHeceHHblx B Hee B | changes made toitin accordance with the

YCTQHOB/IEHHOM MopafKe M3MeHeHul, | established procedure, technical

TEXHUYECKOMY pernameHTy, | regulations, interstate documents on

MEXKrocy4apCTBeHHbIM [IOKyMeHTam no | standardization (i.e. GOST).

cTaHaapTu3aumm (T.e. TOCT).

Poccua / FocyaapcTBeHHan 3KcnepTU3a NPOeKTHoM | State examination of project

Russia AOKYMEHTauum nposoguTcA B | documentation is carried out in

accordance with the legislation of the
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COOTBETCTBUU C 3aKOHOAaTeNbCTBOM

Member States of the Eurasian Customs

rocyapcrB-4neHoB TamoskeHHoro Cotosa.

Huxke npuBegeHbl ABA acnekrta, KoTopble

Heobxo4AMMO YCTaHOBWUTb W MPUHATbL BO

BHMMaHMe nNpu npuemke O6BHEKTOB B

aKcnayaTauuio.

(1) YcraHaBnMBaeTca UX COOTBETCTBUE

YTBEPKAEHHOW NPOEKTHOW AOKYMEHTALLMUN

C Y4YeTOM BHECEHHbIX B Hee B

YCTaHOB/IEHHOM  MOpAAKE  WU3MEHEHUH,

TEXHUYECKOMY perfameHTy TamoXKeHHOro

Coto3a, MEeXKrocyAapCTBEHHbIM

OOKYMeHTaM no  cTaHZapTusauuu (T.e.

rocrT).

e B pamkax TC obs3aTenbHoe
noATBEPXKAEHME COOTBETCTBUA
NPOAYKLMM OCYLLECTBAAETCA B
dopmax:

a) ceptudmKaums;

b) npuHAaTHe aeknapauum o
COOTBETCTBUM (panee —
OEeKNapupoBaHMe COOTBETCTBMA).

OnpepeneHune 3asBUTENA aHANOMMYHO ANA

ceptTudmKaumm n OEeKNapupoBaHusa

COOTBETCTBUSA: aTo MOMKET 6bITb

IOPUANYECKOE NINLLO, 3aPErncTpMpoBaHHOE

B COOTBETCTBMM C 33KOHOZAATE/IbCTBOM

rocy4apcTB-4,1eHoB TC [B cnydvae

ceptudmKaumMmn: Ha UX TeppuTopun]

(du3nyeckoe Mo B KayecTse

WHAOMBUAYANbHOTO  NpeanpuHumaTens),

AsAsAoLWeecs npousBoguTeNnem  Uau

NpoAaBLOM WU BbiNoAHAKOWEE PYHKLMUM

MHOCTpaHHOro npousBoanTens Ha

OCHOBAHWM  3aK/IIOYEHHOTO C  HUM

Jorosopa 06 obecneyeHUMM COOTBETCTBUA

NnocTaBAfseMon NPOAYKUMM M B 4YacTu

OTBETCTBEHHOCTM 33  HECOOTBETCTBME

nocTaBiseMon NpoAyKuumn TpeboBaHMAM

TEXHUYECKMX pernameHTos TC.

MogaepHu13nMpoBaHHas npoaykumsa ¢

YBE/IMYEHHBIM  CPOKOM  CAyXbbl  gna

KEeNesHbIX [O0Por, 33  WUCKAYEHUEM

NPOAYKLMM  BbICOKOCKOPOCTHbIX  .A4,.,

NoANEXUT TEM e Npoueaypam OLEHKM

COOTBETCTBUSA, yTo n BHOBb

npou3seseHHas.

Union.

Below are two aspects to be established

and taken into account during acceptance

for entry into service of the facilities.

(1) Is established: their conformity with

the approved project documentation

(taking into account the amendments

made to it in the established order), the

technical regulations of the Eurasian

Customs Union, and interstate

standardization documents (i.e. GOST).

e In the framework of the Eurasian
Customs Union the mandatory
confirmation of conformity of
products is carried out in the forms of:

a) certification;

b) acceptance of the declaration of
conformity (hereinafter referred to
as the declaration of conformity).

Definition of the applicant is similar for
certification and conformity declaration:
it may be a legal entity registered in
accordance with the laws of the Member
States of the EACU [in case of certification:
on their territory] (an individual as an
individual  entrepreneur), being a
manufacturer or seller, or performing the
functions of a foreign manufacturer on
the basis of an agreement concluded with
him regarding ensuring compliance of the
supplied products and in terms of liability
for non-compliance of the delivered
products with the requirements of the
technical regulations of EACU.

Retrofitted products with extended

service life for railways other than high-

speed are subject to the same conformity

assessment  procedures as newly
manufactured products.
Developed products of high speed

railways for which design documentation
is assigned the letter "O" (example
undergoing tests) are not subject to
certification.
National legislation applies to measuring
instruments.
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He NOANEeNUT ceptTuduKaumn
pa3pabaTbiBaemas npoayKkuus,
KOHCTPYKTOPCKOM LOKYMeHTaumun Ha

KoTopyto npuceoeHa anTepa "O" (ONEBITHEIN
obpasel, B X0e UCNBITAHWNIA).
MpumeHseMble Npu UCNbITaHUAX CPeacTBa
M3MEPEHUA  AONXKHbI COOTBETCTBOBATb
TpeboBaHMAM 3aKOHOJaTe/IbCcTBa
rocygapcrea — uneHa TamorkeHHoro Coto3a
06 obecneyeHUN eANHCTBA USMEPEHUIA.
(2) J[AonKHbl yuMTbIBaTbCA pPe3ynbTaTbl
CTPOUTENbHOTO KOHTpONA (NpuMemouYHbIX
KOMMUCCUIA) B OTHOLIEHMM BbINOJNHEHUS
TEXHOJIOTMYECKNX onepauui,
OCYLLLECTBNISIEMbIX BO BPEMS CTPOUTENBLCTBA
obbekTOoB NMHOPACTPYKTYpPbI
(BbICOKOCKOPOCTHOrO)
YKeNe3HoA0POXKHOro TpaHcnopTa.

e CTpouTenbHbli KOHTPO/b
Npou3BOAUTCA B COOTBETCTBUM C
3aKOHOZATEeNbCTBOM  TOCYZAApCTB  —

yneHoB TamokeHHoro Cotosa.
NHPopMauma HUKe OTHOCUTCA K CTPYKTYype
TC, roe npoueccbl OLEHKM COOTBETCTBUA

(2) Shall be taken into account: the results
of construction control (acceptance
commissions) in relation to the
implementation of technological
operations carried out during the
construction of facilities.

e Construction control is carried out in
accordance with the legislation of the
Member States of the Eurasian
Customs Union.

Information below relates to EACU

framework where the process for high

speed and other railways are almost
identical.

ONA  BbICOKOCKOPOCTHbIX M APYrux
¥esie3HblxX aopor NpaKTUYeCcKn
NOEHTUYHbI.

YKpauHa / CepTndUKaT COOTBETCTBUA TPeOOBAHMAM Certificate of compliance to requirements

Ukraine MNoaTeepXaeHnem cooTBeTcTBuA | Confirmation of conformity of
anemeHToB 00beKTOB WHOpAcTpyKTypbl | components of infrastructure facilities

obecneunBaeTcA COOTBETCTBME NPOAYKLMM
TpeboBaHMAM TeXHWYECKMX PernameHToB,

CTaHOAPTOB apyrux HOPMATUBHbIX
OOKYMEHTOB n HeaonyLweHnA
HeKa4yecTBeHHOW nNpoAyKUUM K

NPUMEHEHUIO B UHPPACTPYKTYPE CUCTEMBI
3HeproobecneyeHnsa Kene3HOLOPONKHOro
TpaHcnopTa.

ensures compliance of products with the
requirements of Technical Regulations,
standards of other regulatory documents
as well as prevention of poor-quality
products to be used in the infrastructure
of the energy supply system of railway
transport.

YpoBHM oLeHKM cooTBeTcTBMA / Levels of conformity assessment

Mpumeyarue: AHanu3, nposodumeslli KoHmakmuol epynnoli OCHKA-EXM/IJA, cocpedomoyeH Ha
nodocucmeme. / Note: The analysis by the ERA-OSJD Contact Group focuses on the subsystem.

TCU
»,OHepro-

[Ba YPOBHA OLLEHKN COOTBETCTBUA:

Two levels of assessment:
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CHabxkeHne” | @ OueHKa COOTBETCTBMA KOMMOHeHTa | ® Assessment of conformity of the
/ Energy TSI COBMECTMMOCTH (KoHTaKTHOWM interoperability constituent (the OCL)
nogBeckn) - NyHKT 6.1 TCU — point 6.1 of the ENE TSI
»JHeprocHabxeHune" e EC \verification of the energy
o EC npoBepKa noaCcUCTeMbI subsystem - point 6.2 of the ENE TSI
»OHeprocHabxeHune“- nyHKT 6.2 TCU | Traction power supply, OCL, and data
»JHeprocHabxeHune" collecting system can be put in service all
O6opyaoBaHWe nofaun dNeKTpo3Hepruwu, | together or separately, one from the
KOHTaKTHas nojaBecka, cuctema cbopa | other, dependently of the scope of the
OaHHbIX  MoryT  6biTb  BBegeHbl B | given project.
3KcnayaTauuio BCce BMecTe WaM Mo
OTAENbHOCTM  Apyr OoT  Apyra, B
33aBMCMMOCTM OT MacwwTaba KOHKPETHOro
npoekKTa.
Mpysua / Moacuctema «3IHeproobecneyeHne» (B | Subsystem "Power supply" (in Georgia -
Georgia Mpy3unu - «dnekTpocHabxkeHue») | “Electricity supply”) refers to the
OTHOCUTCA K nHppacTpyktype | infrastructure of railway transport to be
KenesHo40POKHOro TpaHcnopTa | accepted for operation: contact network;

nog/siexalmx npuemKe B 3KCMayaTauuio:
KOHTaKTHaA CeTb, 3/1eKTpu4yeckmne cetn,
TAroBble n TpaHchopmaTopHbIe
noactaHUuum, NOCTbl CEKULMOHMPOBAHUA.

Kaxkapin 06beKT MHPACTPYKTYpbI
BKAlOYaeT B ceba  cocTaBAAOLMX
SNEeMEeHTOB: annapaTtypa Te/femMeXaHUKU
yCTpOICTB 3NEeKTPOCHabKeHUS;
BEHTU/IbHbIE PA3PAAHUKM U OTPAHNYUTENN
nepeHanpsarKeHn ans YCTPOMCTB
3NEKTPOCHABXKEHMA  KenesHbIX  [0pOr;

dyHAAMEHTbI, *enesobeToHHbIE "
MEeTa/IMyeckne Oonopbl KOHTAKTHOM ceTy;
M301ATOPbI, MNPOBOAA KOHTAKTHble AASA
KEeNesHoO40POXKHOW  KOHTAKTHOW  ceTy;
KecTkMe M rMbKMe  nonepeyeHble
YCTPOICTBA NOABECKM KOHTAKTHOM CeTu
3NEKTPUPULMPOBAHHbIX KeNe3HbIX JOPOT.

MepeyeHb npoayKuumM AnNA NOACUCTEMDI
«JHeprocHabxeHue», noanexalueu
AEKNapMpPOBAHUIO COOTBETCTBUA:

aBTOMaTM3MPOBaHHbIe paboune mecta
paboTHUKOB NoapasaeneHui
YKEeIe3HOA0POXKHOIO TPaHCNopPTa
CBA3aHHbIX Cc obecneyeHnem
6€30MacHOCTM ABUKEHUSA; AUOAHbIE
33a3eM/IMTeNIN YCTPOMCTB KOHTAKTHOM ceTu;
pasbeauHUTEeNN ANA TATOBbIX

electrical networks, traction and
transformer substations, sectioning posts.
Each infrastructure object includes
constituent elements: telemechanics
equipment for power supply devices;
valve arresters and surge arresters for
railway power supply devices;
foundations, Reinforced concrete and
metal supports of the contact network;
insulators, contact wires for the railway
contact network; rigid and flexible cross-
sections devices of OCL of electrified
railways.

The list of products for the "Energy
supply" subsystem subject to declaration
of conformity:

automated workstations for employees of
railway transport units related to traffic
safety; diode earthing devices of the

contact network; disconnectors for
traction  substations;  disconnectors;
reactors for traction substations;

converters and inverters for power supply
devices for electrified railways.
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NoACTaHUWIA; pasbeaMHUTENN; PEaKTOopPbl
ANA TATOBbIX NOACTAHLUNI;
npeobpasoBaTtesin U NHBEPTOPbI ANA
YCTPOMCTB 3N1eKTPOCHabKeHuA
3NEKTPUDULIMPOBAHHbIX XKeNe3HbIX A0POr.

Poccua /
Russia

MepeueHb o6bekToB nogcuctembl
«IHeprocHabxeHne»  UHPPaACTPYKTYPbI
(BbICOKOCKOPOCTHOrO)

YKeNe3Ho4,0P0XKHOro TpaHcnopTa,

noaneawmx npuemMmke B 3KCN/yaTaumio:
1) KOHTaKTHanA ceTb;

2) CUCTEMDI, obycTpoiicTea 7
obopyaoBaHue YCTPOKCTB
3/1EKTPOCHABXKEHNA Ha neperoHax W
CTaHLUMAX;

3) TpaHchopMaTOpHbIe NOACTAHLMMK;

4) TArosasn noacraHums (noct
CEKLUMOHNPOBaHMA).

MepeyeHb NpoAayKuuMM ANA NOACUCTEMbI
«OHeprocHabxeHue», noanexatueu
ceptuduKaumum (nNpumedyaHue: TOT e
cnucok B LICHKT):

1) annapaTypa TenemexaHWKU yCTPOWCTB

3/IEKTPOCHAbXKeHUs;
2) BEHTU/IbHbIE paspAgHUKK n
OrPaHNUNTENN  NepeHanpsKeHun  ana

YCTPOMCTB 3/IEKTPOCHABXKEHMA KenesHbIX
Aopor;

3) KenesobeToHHble CTOMKM pJna onop
KOHTaKTHOM CeTU 3N1eKTPUPULUPOBAHHbBIX
¥enesHblx 40pOor;

4) wu3onATOpbl AONA  KOHTAKTHOW ceTu
3NEKTPUDULMPOBAHHbIX KeNe3HbIX 4OPOT;
5) MeTannuMyeckme CTOMKM AOaa  onop
KOHTaKTHOM CeTU 31eKTPUPULUPOBAHHbBIX
enesHblx 40pOor;

6) NpoBoAa KOHTaKTHble M3 mMean U ee
CNNaBoB ans ¥KenesHoA0POKHOM
KOHTaKTHOM ceTy;

7) pUrenn KecTtkux nonepeynH ycTpoucTs

noAaBecku KOHTaKTHOM cetu
3NEKTPUDULMPOBAHHDIX KeNe3HbIX A0POorT;
8) ycTpolicTBa 3aLLUUTBI CTaHUUM

CTblKOBaHMUA
KenesHbiX gopor;

NEKTPUONLMPOBAHHBIX

Facilities subject to acceptance before
their entry into service:

1. Contact network

2. Systems, arrangements and
equipment for power supply devices on
sections and stations

3. Transformer substations

4. Traction substation (sectioning
post)

Products subject to certification (note:
Same list in CSZT):

1. telemechanics equipment of
power supply devices;

2. valve arresters and surge
arresters for railway power supply
devices;

3. reinforced concrete racks for

supports of the contact network of
electrified railways;

4. insulators for the contact network
of electrified railways;

5. metal racks for supports of the
contact network of electrified railways;

6. contact wires from copper and its
alloys for a railway contact network;

7. crossbars of the rigid cross
members of the OCL of the electrified
railways;

8. protection devices for docking
stations of electrified railways;

9. the foundations of reinforced
concrete supports of the contact network
of electrified railways.

Products subject to declaration of
conformity (note: Same list in CSZT):

1. automated workplaces of
employees of railway transport divisions
related to traffic safety and information
security;

2. diode grounding devices of the
contact network of electrified railways;

Page 154 / 187



KoHTakTHaa rpynna OCHKA-EXOA

ERA-OSJD Contact Group
FINAL (22/03/2021)

9) ¢yHAaMeHTbl KenesobeToHHbIX onop
KOHTaKTHOM CeTU 3NeKTPUPULMPOBAHHDIX
YKenesHblx 4OpPOor.

MepeyeHb NpoAyKuuMKU ANA NOACUCTEMDbI
«JHeprocHabkeHue», nognexatuemn
AeKNapupoBaHuio COOTBETCTBUA:
(npumeyaHue: TOT e cnncok B LLCHKT):

1) aBTOMaTM3npOBaHHblE paboune mecTa

paboTHMKOB noapasaeneHun
KenesHog0poKHOro TpaHCnopTa,
CBA3aHHbIX C 0becneyeHnem 6e3onacHocTu
ABUNKEHUA n MHOPMaLMOHHOM
6e30nacHOCTbIO;

2) [avoaHble 3a3eMaMTeNN  YCTPOMCTB

KOHTaKTHOM ceTu 3!1€KTpM¢MLI,MpOBaHHbIX
KenesHbixX 4opor;

3) pasbeaAnHUTENN ans TArOBbIX
NOACTAHUMN CUCTEM 3JIEKTPOCHAbKeHUs
31IEKTPUPULMPOBAHHbIX KeJie3HbIX A0POT;

4) pasbeguHUTEeNU
KOHTaKTHOW ceTu;

KeNe3HOO0POKHOM

5) peaKtopbl AnA TArOBbiX MOACTaHLUMMA
cmucTem 3NEeKTPOCHabKeHns
3NEKTPUDULMPOBAHHDIX Kee3HbIX A0POT;
6) cTaTuyeckne npeobpasosaTenm Ans
yCTpoIcTB 3NEeKTPOCHabKeHus
3NEeKTPUPULMPOBAHHbIX KENE3HbIX JOPOT.

3. disconnectors for traction
substations of power supply systems of
electrified railways;
4. disconnectors
contact network;

5. reactors for traction substations
of power supply systems of electrified
railways;

6. static converters for power
supply devices of electrified railways.

of the railway

YKpavHa /
Ukraine

Mogcuctema «3HeproobecneyeHune» (B
YKpanHe 60see pacnpocTpaHeH TepMMH
«INeKTpocHab}KeHue»)  oOTHOCUTCA K
NUHPACTPYKTYype YKEeNe3HOA0POKHOro
TpaHCMopTa W BKAtoYaeT B ceba Takue
00bEKTDI MHOPACTPYKTYPbI KaK:
3NEeKTpUYecKmue cetun, TArOBble
NoACTaHLUMW, KOHTaKTHaa ceTb U Aapyrue
ycTpoiicTea TEXHONOIMMYECKOro
3NEKTPOCHabXeHUs.

Kaxabii 06BbEKT MHPPaACTPYKTYpPbI
BK/ItOYaeT B cebs MHOro COCTaBAAIOLLMX
S3N1EeMEHTOB: CU/I0BOE 3/IEKTPOTEXHUYECKOE
obopynoBaHue, KOMMYTaLMOHHble
annaparbl, N30/1ATOPbI, KabenbHo-
NPOBOAHMKOBYIO MPOAYKLUMIO, YCTPOMCTBA
aBTOMAaTUKK, TeNemexaHUKK, YnpaBaeHus
" peneiiHom 3alLUUTI,

The “Energy supply” subsystem (term
“Electricity supply” is more common in
Ukraine) refers to the infrastructure of
railway transport and includes the
following infrastructure objects: electrical
networks, traction substations, catenary
and other devices of technological power
supply.

Each infrastructure facility includes many
components: power electrical equipment,
switching devices, insulators, cabling and
wiring products, automation devices,
telemechanics devices, control and relay
protection devices, microprocessor
devices, software.

Confirmation of conformity of each
element is a component of confirmation
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MUKPONPOLLECCOPHbIE
nporpammHoe obecneyeHue.
NoaTtBep)KAeHUEe COOTBETCTBUMA KaXKAoro
anemeHTa Asnaerca COCTAaBHOM
NOATBEPXKAEHUA COOTBETCTBMA Ob6beKTa
aHeproobecneyeHus B LLeNOM.

YCTPOWCTBa,

of conformity of the object of power
supply as a whole.

Moynu oUeHKM AN sKenesHbix gopor (npoueaypst) / Available assessment modules

(procedures)
TCU Bo3amoxHocTb  BbIOOpa  opgHoro  u3 | One of the two modules in Commission
,JHepro- cneaymlowmx Asyx mogynein 8 Pewenun | Decision 2010/713/EU can be selected:
cHabxeHne" | Komncemm 2010/713 / EU: SG SH1
/ Energy TSI SG SHA1
Npopepsa EC Ha EC venfication based EC;e\anc”a 23;?;5“
HEQBEEHE EC QCHOBE m on unit verification managemem system
Ha ocHoBe Eﬁgﬁ-g“m plus design
LU s examination
R EC design examination
EIMHMLLB]
DRQRSRGS certificate
NROEKTR
QMSapproval&
Leamduiar EC survpetllance
Ha SHCMERTHIY
BOHCTOVELEW
EC certificate of verification
YIBERMACHAE U EC declaration of verification
EOHTDOMG.
CHcTenb) ¥.K.
Documents issued by notified bodies
EC cepridMKaT NpoBEpEY, Documents issued by applicant

EC fexknapauna qposepyuy

JOKYMEHTEI, BbiAaHHBIE YNOJHOMOYEH-
HeiMM opradamu (NoBo)

JoKymeHmbl, ebl0aHHbIE 3aA8UMEnem
(zakosyuroM LAU uzzomosumenss)

B cnyyae moayna SG, ynoaHOMOYEHHbIM
opraH MOXeT MPUHMMaTb BO BHWMAaHMWeE
pe3ynbTaTbl UCCAEA0BaHNIA, MPOBEPOK UM
MCMbITaHWI, KOTopble 6blAM  yChewHo
npoBeAeHbl B COMOCTaBUMbIX YC/OBUAX
APYrvMMW opraHamm Uau 3asisutenem (Mam
€ro yNoJIHOMOYEHHbIM NPeACTaBUTENEM).
Mogynb SH1 moKeT 6bITb BBIOPaAH TO/IbKO
TOJIbKO TOrAa, KOr4a AeNCTBuUA,
cnocobcTBytoWwME NpoBepKe
npesa/oXKeHHON NoACUCTEMDI,

(contracting entity ormanufacturer)

In case of SG module, NoBo may take into
account evidence of examinations,
checking or tests that have been
successfully performed under comparable
conditions by other bodies or by (or on
behalf of) the applicant.

SH1 module may be chosen only where
the activities contributing to the
proposed subsystem to be verified
(design, manufacturing, assembling,
installation) are subject to a quality
management system for design,
production, final product inspection and
testing, approved and surveyed by a
notified body.
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noaneallen nposepke
(npoeKktTupoBaHue, nsrotosneHme, cbopka,
YCTaHOBKa), ABAAIOTCA NpegMeTom
CUCTEMbI YNPABAEHUSA Ka4eCcTBOM
NPOEKTUPOBAHMWA, U3rOTOBAEHNS,
NPOBEPKN KOHEYHOTO NPOAYKTa U
NCNbITAaHWUN, YTBEPKAEHHOM
YNOJHOMOYEHHbIM OPraHoOM U Mog, ero
Ha430pPOM.

Mpysua / CucTema OLLEHKM COOTBETCTBMA It should be noted that as for now the
Georgia TpeboBaHMAM TexHMyeckoro pernamenta | system of conformity assessment of the
6e30nacHOCTN MHPPACTPYKTYPbI requirements of the Technical Regulation
YKeNe3Ho40POXKHOro TpaHcnopTa B of Railway Infrastructure Safety has not
NoJsIHOM Mepe eLle He 3apaboTaHHa B been fully activated due to the
CBA3W C HeONpPeaeNIeHHOCTbIO, Kakue uncertainty of which specific conformity
KOHKPETHO MOAY/M OLLeHKM cooTBeTcTBMA | assessment modules are applied to a
NPUMEHSIOTCA K TOW UAU UHOW particular product.
NPOAYKLMM.
Poccus / TexHMyeckne perfaMeHTbl EACU | Technical regulations of EACU define each
Russia onpeaensAloT Kawablt 3tan npouecca | step of the process of conformity
OUEHKM COOTBETCTBUSA. assessment.
Cxembl geknapupoBaHma cooTeeTcTBuA | Schemes for declaration of conformity by
3anaBUTENEM: the applicant:

e 1a - [eknapauus, OCHOBaHHaA Ha
CoBCTBEHHbIX AOKa3aTeNbCTBaX;

e 2a - OG6pasubl wWCObITaHUA B
aKKpeaAnTOBaHHOWM nabopartopum
(ueHTpe);

e 30 wu 44 - wvCNbITaHUA TUNOBbLIX
ob6pasuos B aKKpeaMUTOBaHHOM
nabopartopum (ueHTpe) +
cepTMdmKaUmMsa CUCTEMBI yNpaBaeHUA
KayecTBOM opraHom no
ceptTuduKaumu;

e 4p-To Xe,yTo N 34 + UHCNEKUUOHHbIE
NPOBEPKM OPraHOM No cepTUPUKaLmm;
e 51 - O6paseu, MCNbITaHUS U3 cepuun

NPOAYKTOB, noAnexKalmx
AEKNapupoBaHUIO COOTBETCTBMA, B
aKKpeanTOBaHHOM nabopatopumu
(ueHTpe).

Cxembl 1, 24, 34 v 44 noaxodAat Ans
KOMMEpPYECKM AOCTYMNHbIX NPOAYKTOB; 54, -
ona KPaTKOCPOUYHbIX MMMNOPTHbIX
KOHTPAKTOB WM OrpaHMYeHHOro obbema
npoussoactea B TC.

CxeMbl cepTUdMKaLLMN NPOAYKLNN:

e 1d - Declaration based on the own
evidence;

e 2d — Sample tests by an accredited
laboratory (center);

e 3d and 4d — Type sample tests by an
accredited laboratory (center) + QMS
certification by a certification body;

e 4d - Same as 3d + inspection checks
by certification body;

e 5d - Sample test from a series of
products subject for conformity
declaration, by an accredited
laboratory (center).

The schemes 1d, 2d, 3d and 4d are

suitable for commercially available

products; 5d — for short-term import
contracts or limited volume of
manufacturing within EACU.

Schemes for product certification:

e 1c — Sample tests by an accredited
laboratory (center) + conformity
certificate for short-term import
contracts or limited volume of
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1c - O6pasubl  MCNbITaHUMA B
aKKpeaMTOBaHHOM nabopatopum
(ueHTpe) + cepTMdMKaT cooTBETCTBUA
ONA  KPATKOCPOYHbIX  MMMOPTHbIX
KOHTPAKTOB  WAM  OrpaHUYEHHOrO
obbema npousBoacTBa B pamKax TC
(cpok pelictBuA oauH roa);

2c - UcnbiTaHna Tvnosoro obpasua B
aKKpeaMTOBaHHOM nabopatopum
(ueHTpe) + npoBepka NpPOU3BOACTBA
opraHom no  cepTudmKkaumm  +
cepTMPUKAT COOTBETCTBMA Ha BCe
cepuiiHoe NPou3BOACTBO OPraHOM MO
cepTUdUKaLmMm (CPoK AencTsma oguH
rog); noaxoAuT ANnA  MacCoOBOrO
NpoV3BOACTBA;

3c - TunoBble MCNbITaHMA 06pPasLoB.,
npoBoguMble AKKPEeANTOBaAHHOWM
nabopartopueit (ueHTpom) +
cepTUPUKAT COOTBETCTBMA ANA BCErO
MaccoBOro NpPoM3BOACTBA OPraHOM Mo
ceptuduKaumMm +  nepuoamnyecKue
WMHCMNEKLMOHHble npoBepKu
(Makcumym oauH pas B roa) opraHom
no ceptuduKaumm,  BKIOYaKOLME
ncnbiTaHns o6pasuoB NPoAyKUuMM B

aKKpeaAnTOBaHHOWM nabopartopum
(ueHTpe) (mencTByeT MakcMmym Tpwu
roaa) c BO3MOXHOCTbIO
NPUOCTAHOBNAEHMA  OEUCTBMA WM
aHHYIMPOBaHUA cepTndurKara;
noaxoamut ana MaccoBoro
NpoV3BOACTBA;

4c¢ - TO }Ke, YTO 1 3C, HO CPOK AencTBUA
00 NATU NeT; NOAXOAUT AJ1A MaCCOBOro
npou3BoACTBa;

5¢ - TunoBble UcNbITaHUs 06pasLoB,
npoBoguMble AKKpPeaAUTOBaHHOWM
nabopartopueit (ueHTpom) +
cepTUPUKAT COOTBETCTBMA ASA BCErO
MaccoBOro NpoM3BOACTBA OPraHOM MO
ceptudbuKaumMm +  nepuogmHeckue
MHCMNEKLMOHHbIe NpoBepKu
(MaKkcMmym opMH pas B rof) opraHom
no ceptudukaumm,  BKAKOYAtOLWME
ncnblTaHna obpasuoB MNPOAYKUMW B
aKKpeaMTOBaHHOM nabopatopum

manufacturing within EACU (valid for
one year);

2c — Type sample tests by an
accredited laboratory (center) + check
of manufacturing by certification
body + conformity certificate for all
mass production by a certification
body (valid for one year); suitable for
mass production;

3c - Type sample tests by an
accredited laboratory (center) +
conformity certificate for all mass
production by a certification body +
periodic inspection checks (max once
a year) by the certification body
involving testing product samples in
an accredited laboratory (center)
(valid maximum three years) with
possibility to suspend or cancel the
certificate;  suitable for  mass
production;

4c — same as 3c but validity up to five
years; suitable for mass production;
5c - Type sample tests by an
accredited laboratory (center) +
conformity certificate for all mass
production by a certification body +
periodic inspection checks (max once
a year) by the certification body
involving testing product samples in
an accredited laboratory (center)
(valid maximum five vyears) with
possibility to suspend or cancel the
certificate. Possibility to apply this
scheme is subject to several specified
conditions;

6¢c - Sample test from a series of
products subject to certification, by
an accredited laboratory (center) +
conformity certificate for product
series by certification body;

7c — Tests of every product unit by an
accredited laboratory (center) +
conformity certificate for product unit
by certification body (valid for
declared quantity of units; suitable for
single manufacturing or contract).
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(ueHTpe) (cpok peicTBus He 6onee

naTu ner) c BO3MOXHOCTbIO
NPUOCTAHOB/IEHMA  OENCTBUA UK
AHHY/IMPOBAHUA ceptuduKaTta.
BO3MOXXHOCTb  MPUMEHEHMA  3TOW
CXeMbl  33aBUCUT  OT  HECKONbKWUX

OrOBOPEHHbIX YCI0BUIA;
e 6C - wucnbiTaHne obpasua us cepum

npoAayKuum, noasiexkaliemn
cepTudumKaummy, aKKpeaMTOBaHHOM
nabopartopueit (ueHTpom) +
CepTUPUKAT  COOTBETCTBUA  CEpUM
npoAyKLMM opraHom no
cepTudmKaumy;

e 7c - WcnblTaHua Kaxpon eauHuubl
NPoAyKUMM B aKKpPeaAUTOBaHHOWM

nabopartopuun (ueHTpe) + cepTuduKar

COOTBETCTBUA €4MHULbI MPOAYKLUK
opraHom no cepTuduKaumm
(neicTBuTENEH  ANA 33ABJIEHHOIO
KONMYecTBa eguHuL; NoAaxoguT Ans
€OMHWUYHOrO  NPOU3BOACTBA WM
KOHTpaKTa).

B c/nyyae OTCYTCTBMA aKKpeaMTOBaHHOM
ncnbiTaTeNbHOM nabopatopuun  (ueHTpa)
[AOMycKaeTca npoBegeHWe WCMbITaHWA B
uenax ceptTudMKaumm UCnbITaTeNbHbIMM

nabopartopuamm (ueHTpamm),
aKKpeauToBaHHbIMM TO/IbKO Ha
TEXHWYECKYID  KOMMETEHTHOCTb.  Takue
MCMbITaHWA NPOBOAATCA NOA, KOHTPOJiEeM
npeacrasuTenei opraHa no
ceptuouKkaumm. OBBEKTUBHOCTb  TaKMX
MCMbITAaHWI  HapsAdy C  MCMbITaTe/bHOM
nabopartopueit (ueHTpom),

AaKKPeaUTOBAHHOM TOIbKO Ha TEXHUYECKYIO
KOMMNETEHTHOCTb, obecneynBaeT opraH no
cepTUPUKaLMM, MNOPYUMBLLMIA YKA3AHHOWM
ncnblTaTeNbHOW NabopaTopun (LeHTpY) mx
nposeaeHue.

Mpn  obasaTenbHOM  NOATBEPKAEHUM
COOTBETCTBMA  OFPaHUMYEHHON  MNapTuu
NpoAayKuMM opraH no cepTuduKaumm
BMNpaBe HapAay C APYrMMU AOKYMEHTaMM,
noATBEPKAAOWMMHU COOTBETCTBUE
npoayKkumMm TpeboBaHMAM TEXHUYECKUX
pernameHToB TC, yuyuTbiBaTb NPOTOKO/bI
NPOBEAEHHbIX WCMbITAHUA MNPOAYKUMKN B

In the absence of an accredited testing
laboratory (center), tests are allowed for
certification by testing laboratories
(centers) accredited only for technical
competence. Such tests are carried out
under the supervision of representatives
of the certification body. The objectivity of
such tests, along with a testing laboratory
(center), accredited only for technical
competence, is ensured by a certification
body that tasks the specified testing
laboratory (center) to conduct them.

Upon mandatory confirmation of
compliance with a limited batch of
products, the certification body is

entitled, along with other documents
confirming the conformity of products
with the requirements of the technical
regulations of the Eurasian Customs
Union, to take into consideration the
protocols of product tests conducted in
third countries, provided that tests were
carried out taking into account the
requirements of the technical regulations
of the Eurasian Customs Union and
standards. If necessary, additional tests
are carried out. (No exception from this
rule in case of ENE subsystem).

The Committee of the Eurasian Customs
Union approves the list of standards that
are necessary for the application and
implementation of the technical
regulations of the Eurasian Customs
Union and the assessment / confirmation
of product conformity. These standards
(GOSTs) determine the types and scope of
tests, the rules and methods of
examination (testing) and measurements,
including the rules for sampling.

If the provisions of the standards are used
in assessing the conformity of products,
conformity assessment may be carried
out taking into account these standards.
Non-use of standards cannot be assessed
as non-compliance with the requirements
of the technical regulations of the
Eurasian Customs Union.
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TpeTbUX CTpaHax npu YC/AOBUMU, YTO
MCNbITAHUA  MNPOBOAMANCE C  y4eToM
TpeboBaHMI TEXHUYECKUX PErNaMEHTOB U
ctaHgaptoBs TC. [Mpn HeobxoaAnMMOCTH
NpPOBOAATCA AOMNOJ/IHUTE/IbHbIE UCMbITAHUA.
(Moacucrema ,,dHeprocHabxkeHne” - He
WCKNItOMEHME U3 3TOro NpaBuna).

Buabl M 06beM MCNbITaHUI onpeaenstoTcs
CTaHZapTaMu, cogep:Kawumu npasuaa u
meTodbl UccnegoBaHU (UcnblITaHU) W©
M3MepPEHUI, B TOM Ync/e npaBuaa oTbopa
06pasuos, Heobxoaumble ans
NPUMEHEHNA U UCMOJIHEHMA TEXHUYECKOTO
pernameHta TamorkeHHoro Coto3a MU
OCYLLECTB/NIEHUSA OLEHKU COOTBETCTBUSA,
nepeyeHb KOTOPbIX yTBEpKAAEeTCA
Komutetom TamorkeHHoro Cotosa.

B cnyyae npMMeEHEHMA MpU  OLEHKe
COOTBETCTBMA  MPOAYKUUM  MOSIOKEHUM
CTaHAapTOB OLLeHKa COOTBETCTBUA
TpeboBaHMAM TEXHUYECKOrO pernameHTa
TC MOXeT OCyLLEeCTBAATLCA C y4ETOM ITUX
CTaHAapTOB. HenpumeHeHWe CTaHZAPTOB
He MOXKeT OLLeHMBaTbLCA KaK
HecobntogeHme TpeboBaHMM TEXHUYECKOTO
pernameHta TC. B 3tom  caydae
JonycKaetca npuMeHeHue WHbIX
OOKYMEHTOB [A/1A OLEHKM COOTBETCTBUA
npoaykuMmM TpeboBaHMAM TEXHUYECKOro
pernamenta TC.

MpumeyaHue. CornacHo  cobpaHHol
nHdopmaumm, FOCT pacnpocTpaHAIOTCS Ha
4 wn3 16 OCHOBHbIX NapameTpoB
noacucTemsl ,dHeprocHabkeHune”.

Ecnn  3asBUTENb HE MNPUMEHSET WM
YaCTUYHO MNPUMEHAET CTaHAapTbl Npu
noATBEPXKAEHUN COOTBETCTBUA
npoAyKuMM, TO BMeCcTe C 3afBKOW OH
npeacTaBnseT:

a) CBUOETENbCTBO COOTBETCTBUA

npoaykumMm TpeboBaHMAM TeXHUYECKMX
pernameHTos TC;

6) cBeneHun o npoBeAeHHbIX
nccnenoBaHUAX (McnbiTaHmMAX) B
aKKPeANTOBaHHbIX UCMbITaTeNbHbIX
nabopatopusx (LeHTpax);

B) cepTMPMKAT COOTBETCTBUA CUCTEMBI
MeHeaXMeHTa KayecTsa.

Note: 4 of 16 basic parameters of the ENE

subsystem are covered by GOST
standards, according to collected
information.

If the applicant does not apply or partially
applies the standards when confirming
conformity of the product, then together
with the application he shall submit:

a) evidence of compliance of products
with the requirements of the technical
regulations of the Eurasian Customs
Union;

b) information on the conducted
examination (tests) in accredited testing
laboratories (centers);

c) certificate of conformity of the quality
management system.
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YKkpauHa /
Ukraine

MoarsepxaeHue
Jocturaetca  3a
YCTAHOBNEHHbIX
TpeboBaHui
3aKOHOAATeNbCTBA,
nopsaKoB, npoueayp,
cepTudMKaumm, OLEHKMU
AeKnapauMi O COOTBETCTBUM,
OOKYMEHTOB.

Hy»KHO OTMETUTb, YTO B HACTOsALLEE BpeEMA
cuctema OLLEHKM COOTBETCTBUA
TpeboBaHMAM TeXHMYECKOro pernameHTa
6esonacHocTH MHPPACTPYKTYpPbI
YKeNne3HoA40POKHOIo TPAHCNOPTA B MNOJIHOM
Mepe ewe He 3apaboTana B CBA3M C
HeonpeaeneHHOCTblO, KakKne KOHKPETHO
Mmoaynu OLEHKM COOTBETCTBUA
NPUMEHALOTCA K TON UM MHOM NPOAYKLUMMN.

COOTBETCTBUSA
cyet  cobnoaeHun
COOTBETCTBYOLIUX
OEencTByIoLero
pernameHTos,
WCMbITaHUN,
COOTBETCTBUS,

APYTUX

Confirmation of conformity is achieved
through compliance with the established
relevant  requirements of current
legislation, regulations, rules, procedures,
tests, certification, conformity
assessment, declarations of conformity,
and others.

It should be noted that as for now the
system of conformity assessment of the
requirements of the Technical Regulation
of Railway Infrastructure Safety has not
been fully activated due to the
uncertainty of which specific conformity
assessment modules are applied to a
particular product.

ITanbl oleHKkM / Assessment phases

TCU Onpektusa 06 uHTeponepabenbHoctu (EC) | Interoperability Directive (EU) 2016/797:
»IHepro- 2016/797: “The task of the notified body responsible
CHabxeHune” | ,3apava YMNOSIHOMOYEHHOTO opraHa, | for the ‘EC’ verification of a subsystem
/ Energy TSI | oTBeTcTBeHHOro 3a nposepky «EC» | shall begin at the design stage and cover
noacucTembl, AO/KHA HauMHaATbCs Ha | the entire manufacturing period through
CTagun MNPOEKTUPOBAHMA WM oxBaTbiBaTb | to the acceptance stage before the
BECb Mnepuos npous3BoAcTBa BM/OTb A0 | subsystem is placed on the market or in
CTaguu NPUEMKM [0 TOTO, KaK noacuctema | service. It shall, in accordance with the
MOCTYNWT Ha PbIHOK MK B 3KcnayaTaumto. B | relevant TSI, also cover verification of the
cooTBeTcTBUM C cooTBeTcTBYoWwe TCU oHa | interfaces of the subsystem in question
TaKXe [OJ/I’KHa O0xBaTblBaTb MpoBepky | with the system into which it is
nHTepdelicos paccmaTpuBaemon | incorporated.”
noACcMCTEMbI C CUCTEMOM, B KOTOPYlO OHa | Assessment phases in ENE TSI:
BK/ItOYeHa."” e Design development phase — design
tanbl oueHKn B TCU ,,OHeprocHabrkeHme”: review.
e JTan pa3paboTkM npoeKkta - AHanms3 | e  Production phase is  further
KOHCTPYKLUH subdivided into three stages — (1)
e JTan npoun3BoACTBa - (2) Construction, assembly, mounting —
CTpouTenbCcTBO, MOHTAX, YCTAHOBKA — (2) Assembled, before putting into
(2) Cébopka oo BBOAA B 3KCM/yaTaLMIO service — (3) Validation under full
—(3) NpoBepka npu paboTe Ha NosHOM operating conditions.
MOLLHOCTH
Mpy3ua / Mpoueaypa OLLEHKM cootBetcTBus | The conformity assessment procedure is
Georgia ocyuiecTsaaeTca Ha 3Tanax: npu | carried out at the stages: during design,

NPoOeKTUpPoBaHUKN, CTPOUTENDLCTBE, BBOAE B

construction, commissioning, during
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3KcnayaTaumio, B NpoLecce sKcnayataumm,
a TaK»e npu NoCTaHOBKE Ha NPOU3BOACTBO
M Aonycka K MNpUMEeHEeHUID 3/1eMeHTOB
06bEKTOB MHPPACTPYKTYPBI.

operation, as well as during putting into
production and admission to the use of
infrastructure elements.

Poccua / B TexHmnueckue pernameHTol TC BKAtoyeHbl | EACU  technical regulations include
Russia COOTBETCTBYlOWME T[NlaBbl O nopagke | respective chapters on procedure for
npuema B 3KchjyaTauuio  06beKToB | acceptance into service (operation) of
MHOPaACTPYKTYpbl  (BblcOKOCKOpOCTHOro) | infrastructure objects of (high-speed) rail
KeNe3HO40POXKHOro TpaHcnopTa - | transport, the construction of which is
06BbEKTHI, CTPOUTENLCTBO KoTopbix | completed, must be subjected to the
3aBepLlIeHo, AOJIKHbI NpoiTM npoueaypy | procedure for acceptance.
NPUeMKMU. To verify compliance with the mandatory
Ons npoBepKu cooTBeTCTBUSA | requirements established in the technical
ob6a3aTenbHbIM TpeboBaHuAM, | regulations of the Customs Union, the
YCTaAHOB/IEHHbIM B TexHuyeckom | manufacturer conducts acceptance,
pernameHte TC, nsrotoButenb npoBoauT | acceptance-handover, periodic and type
no anpobupoBaHHbIM meToaukam | tests using approved methods.
NPUEMOYHbIE, npuemocaaToyHble, | Acceptance for entry into service is carried
nepuoauyeckme n TMNoBble UCMbITaHKUA. out in full or in stages of construction in
Mpuemka B aKkcnayaTtaumio | accordance with the design
ocywecTBnfeTca nosHoctbio  wmanm  no | documentation and subject to changes
oyepegam CTPOUTENbCTBA B cooTBeTcTBMM | made in the established manner.
C NPOEKTHON AOKyMeHTaumen u ¢ yyetom | There is no details of assessment phases
BHECEHHbIX B Hee B YycTaHoBineHHom | specially for the ENE subsystem.
nopaaKke U3SMEHEHWIA.
MoapobHOCTM 3TanoB OLLEHKM CheLmanbHO
Ans  noacuctembl ,,IHeprocHabxkeHue"
OTCYTCTBYIOT.
YKpauHa / Mpoueaypa OLLEHKM cooTBeTcTBUA | The conformity assessment procedure is
Ukraine OCyLLEecTBAAETCA Ha Bcex 3Tanax: npu | carried out at all stages: during planning,
NAAHNPOBAHMUMN, npoeKkTMpoBaHum, | design, construction, commissioning, in

CTPOUTENLCTBE, BBOAE B 3KCMAyaTauuio, B
npouecce 3KCMAyaTaumu, a TaKXKe npu
NOCTaHOBKe Ha NPOW3BOACTBO M AOMNYCKa K
NPUMEHEHUIO  31eMEHTOB  06beKToB
NHPPACTPYKTYpPbI.

MoapobHee, 3n1emeHTbl UHOPACTPYKTYPbI
KenesHog0pPoKHOro Ha3HauYeHusA
(npoaykuma enesHog0pOKHOro
Ha3Ha4YeHus) npoxoaut OLEHKY
COOTBETCTBMA Ha 3Tanax:

- COr/lacoBaHWe UM  yTBepKAeHue
TEXHUYECKMX 334aHUN UAN TEXHUYECKUX
YC/0BUI HA NPOAYKLMIO;

- NPUEM OMbITHbIX 06Pa3L,0B NPOAYKLMY;

- pa3paboTka nporpaMmm U METOAMK
NPUEMOYHbIX UCMbITAHWUN;

- OLLeHKa pe3y/IbTaToB UCMbITaHUS;

the process of operation, as well as during
launching into manufacture and approval
for use of elements of infrastructure
objects.

In more detail, the elements related to the
railway infrastructure (products intended
for the use on railways) undergoes
conformity assessment in stages:

- harmonization or approval of ToR (Terms
of Reference) or technical specifications
for products;

- acceptance of prototype samples of
products;

- development of programs and methods
of acceptance testings;

- evaluation of test results;
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- npmvem npoAayKuum | - acceptance of products by
MEXBEAOMCTBEHHbIMM  KoMMuccuaMKM ¢ | interdepartmental commissions with the
ydyacTMeM  3aKasuuka (noTpebutens) | participation of the customer (consumer)
npoAayKkumu; of products;

- nposeseHue uccnegosatenbckol | - conducting experimental operation;

(NOAKOHTPO/IbHOW) 3KCMyaTaLMK;
- AOMYCK K MPUMEHEHMUIO;
- cepTMdMKaLmen npoayKkunm;

- permission to use;
- product certification;
- homologation of manufacturing.

- cepTMdMKaLma NPOM3BOACTBA.

CCBINIKM OTHOCUTENIbHO 3TanoB OLEHKN COOTBETCTBUA B YKpauHe:

[1] OcHoBHOM goKYMeHT: MopAAoK pa3paboTKM M BbINOJHEHUA FOCYAAPCTBEHHbIX LeNeBbIX MPOorpamm,
yTBEPXKAEHHbIN MNocTaHoBNeHNnem KMY ot 31.01.2007 Ne106.

[2] OcHoBHble AoKYMeHTbI: 3aKOH YKpauHbl «O peryanpoBaHMmn rpafocTponTENbHOW AeATeNbHOCTUY;
«O  MUEH3UPOBaHMM OMNpeaeneHHbIX BUAOB XO3AWCTBEHHOW [AeATeNbHOCTUY; «TeXHU4ecKuin
perfameHT 6e30MacHOCTU MHQPACTPYKTYPbI KENE3HOAOPOXKHOIo TPaAHCNOpPTa», YTBEPKAEHHbIN
MoctaHoBneHMem KMY oT 11.07.2013 Ne494; «Mopsaok nposeaeHuMa npodeccuoHanbHOM aTTecTaumm
OTBETCTBEHHbIX UCMOJIHUTENEN OTAE/bHbIX BUAOB PaboT (ycayr), cBA3aHHbIX C co3gaHneM O0bbeKToB
APXUTEKTYPLI», YyTBEPXKAEHHbIN lNocTaHoBneHMem KMY ot 23.05.2011 Ne554; OBH B.2.3-19-2018
«CoopyxeHua TpaHcnopTa. KenesHble goporn Konen 1520 mm. Hopmbl NpoeKTMpoBaHua», MNpasuna
TEXHUYECKOM IKCM/IyaTaLUmm XenesHbix gopor YKkpauHbl, BCH B.2.3-3-2009 «Coopy*KeHUs TpaHCcnopTa.
KoHTakTHas ceTtb. Hopmbl npoektupoBaHua», BCH B.2.3-2-2009 «CoopyXKeHUA TpaHcnopTa.
dnekTpudMKauma  KenesHbix gopor. Hopmbl  npoekTupoBaHua», [lpaBuna  yCTPOMCTBa
3NEKTPOYCTAHOBOK, Y3, apyrme OKYMEHTbI.

[3] OcHoBHble AOKYMeHTbI: «MopAAOK Pa3paboTKM MPOEKTHON AOKYMEHTaUMUM Ha CTPOMUTENbCTBO
OODBEKTOBY, YTBEPKAEHHbIN MNPUKA3oM MMUHUCTEPCTBA PA3BUTUA, CTPOUTENBLCTBA U KUJIMLLHO-
KOMMYHa/IbHOro X03saMcTBa YKpauHbl 16.05.2011 No45, 3aperucrtpupoBaHHoro B MuHUCTepcTBe
toctuumm  01.06.2011 3a Ne651/19389; ABH A.2.2-3-2014 «CocTaB W cofepraHue MNPOEKTHOW
OOKYMEHTaLMKN Ha CTPOUTENCTBOY.

[4] OcHoBHble AOKYyMeHTbI: «[lOPAAOK YTBEPMKAEHMA MPOEKTOB CTPOMTENbCTBA WM MPOBEAEHMA WX
3KCNepTu3bl», yTBEepXAeHHbIN MNocTtaHoBneHnem KMY ot 11.05.2011 No560; «Kputepun, KoTopbim
OONXKHbI COOTBETCTBOBATb IJKCMEPTHble OpraHu3auuu, OCYLLEeCTBAAIOWME IKCNEepTU3y MNPOEKTOB
CTPOUTENLCTBA», YTBEPKAEHHbIE NPUKA3oM MUHUCTEPCTBA PErMOHaNbHOrNO Pa3BUTUA, CTPOUTENLCTBA
N XKUANULLHO-KOMMYHaNbHOTO X03AncTBa YKpauHbl oT 15.08.2017 No204, 3apernctpupoBaHbl B
MuHucTepcTBe tocTuuMn YKpanHbl 18 ceHTabpsa 2017 nog Ne 1140/31008, «lopaaoK yTeepsKaeHus
NPOEKTOB CTponTenbCTBa B AO« YKP3anusHbILAY», YyTBEPKAEHHbIM pelueHnem npasneHmsa Ne L-45/16
Kom.T. 01 20.02.2020.

[5] OcHoBHble goKyMeHTbI: 3aKoH YKpanHbl «O peryiMpoBaHmMm rpagoCcTponuTesIbHON AeATeNbHOCTUY,
3akoHa YKpauHbl «O AMUEH3MPOBAHUM OMpeaeNeHHbIX BWAOB XO3ANCTBEHHON [AeATENbHOCTUY,
«JINUEH3MOHHbIE YCIOBUA OCYLLLECTBIEHUA XO3AUCTBEHHOM AeATe/IbHOCTU MO CTPOUTENbCTBY OO BHEKTOB
Mo Kjaccy nocneacTBuin (OTBETCTBEHHOCTM OTHOCATCA K OOBbeKTaM CO CpefHUMMM W KPYMHbIMU
nocneacTBUAMMUY, yTeepKaeHHbIMM MNocTtaHoBneHnem KMY ot 30.03.2016 Ne256; A1BH B.1.2-14: 2018
«Cuctema obecneyeHnsa HaZeKHOCTU U 6€30NaCHOCTU CTPOUTENbHbIX 06beKkToB. ObLMe NPUHLMUNBI
obecneyeHmna HaZeXHOCTU U KOHCTPYKTMBHOW 6e30MacHOCTM 34aHuit n coopyxkeHuiny; ABH A.3.1-5-
2016 «OpraHuszayma CTPOUTENBHOFO NPOM3BOACTBA», APYrMe HOPMaTUBHO-MPABOBbIE aAKTbI,
CTpOUTENIbHblE HOPMbI U HOPMATUBHbIE AOKYMEHTbI B chepe rpagocTponTelbHON AeATENbHOCTH.
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[6] OcHOBHble fOKYMEHTbI: 3aKOH YKpauHbl «O peryinpoBaHUM rpaflocTPOUTENbHOW AeATeNbHOCTUY;
«BOnNpoC NPUHATMA B 3KCMIYATALMUIO 3aKOHYEHHbIX CTPOUTENLCTBOM OOBEKTOBY», YTBEPMHKAEHHbIE
MoctaHoBnaeHnem KMY ot 13.04.2011 Ne461; BCH A.3.1-1-2008 «BeaomcCTBEHHbIe CTPOMUTE/IbHbIE
HOpMbl YKpauHbl «YnpaBneHwe, opraHusauma w TexHonorma. OB6beKTbl Kene3HOAOPONKHOro
TpaHcnopTa. OcobeHHOCTU NOATBEPKAEHUA TOTOBHOCTU K 3KCAIyaTauumy», gpyrue.

[7] OcHoBHble foKymMeHTbI: «[1paBuaa TEXHUYECKOM 3KCNIyaTaLLMM 31eKTPOYCTaHOBOK NoTpebutenein»,
yTBEpXAeHHble npukaszom MwuHucTepctBa TonamMBa UM 3HepreTkn  25.07.2006  Ne258,
3apernctpupoBaHHble B MuUHUCTepcTBe tocTULMKM YKpauHbl 25.10.2006 3a Ne1143/13017; «Mpasuna
TEXHWUYECKOW 3IKCMyaTaumm KenesHbix gopor YKpauHbi»; LIE-0023 «[paBuna ycTponctsa U
TEXHUYECKOrO OOCNYXKMBAHWA KOHTAKTHOM CETU 3INEKTPUDULMPOBAHHDLIX KENEe3HbIX [0pOor»,
YyTBEPKAEHHbIE NPUKa3oM YKp3anmsHbium ot 20.11.2007 Ne546-L1; LLE-0045 (BHA, Y3 32.2.04.047 2014)
«0b6opyaoBaHMe TArOBbIX NOACTAHLMIA, MYHKTOB MUTaHUA U CEKLMOHMUPOBAHUA SNEKTPUDULMPOBAHHDIX
enesHblx gopor. TexHudeckoe obcnyxmBaHWe W pemoHT». MpaBuna, yTBEPKAEHHbIE MPUKA3OM
YKp3anusHbium ot 28.07.2014 Ne441-L/oa; LLE-0033 «MHCTPYKLMA NO TEXHUYECKOMY 0B6CNYKUBAHMIO U
PEMOHTY YCTPOMCTB 3/IEKTPOCHAOKEHUA CUIHANAM3aUMKM, UeHTpanusauum u 610kuposku (CLLB)»,
YTBEPXKAEHHAA NpuUKasom YKp3anusHoium oT 09.02.2012 Ne048-Ll, apyrmx 3sKcnayaTauMoOHHBLIX,
PEMOHTHbIX U TEXHONOMMYECKNX AOKYMEHTOB.

References concerning conformity assessment stages in Ukraine:
[1] The procedure for development and implementation of state target programs, approved by the
Resolution of the Cabinet of Ministers of Ukraine dated 31.01.2007 Ne106.

”, u

[2] Law of Ukraine “On Regulation of Urban Development”; “On licensing of certain types of economic
activity”; “Technical regulations on the safety of railway transport infrastructure”, approved by the
Resolution of the Cabinet of Ministers of Ukraine dated 11.07.2013 Ne 494; “The procedure for
professional certification of responsible performers of certain types of works (services) related to
creation of architectural objects”, approved by the Resolution of the Cabinet of Ministers of Ukraine
dated 23.05.2011 Ne 554; ABH B.2.3-19-2018 “Transport facilities. Railways of 1520 mm track. Design
standards” (OBH — State Building Codes), Rules of technical operation of railways of Ukraine, BBH B.2.3-
3-2009 “Transport facilities. Catenary. Design standards” (BEH — Industry-specific Building Codes), BEH
B.2.3-2-2009 “Transport facilities. Electrification of railways. Design standards”, Rules of installation of
electric plants, MYE (Rules of installation of electric plants), others.

[3] “Procedure for development of project documentation for construction of facilities”, approved by
the order of the Ministry of Regional Development, Building and Housing and Communal Services of
Ukraine dated 16.05.2011 Ne 45, registered in the Ministry of Justice on 1.06.2011 under N2 651/19389;
OBH A.2.2-3-2014 “Composition and content of the design documentation for construction” (ABH —
State Building Codes), others.

[4] “Procedure for approval of construction projects and conducting their examination”, approved by
the Resolution of the Cabinet of Ministers of Ukraine dated 11.05.2011 Ne 560; “Criteria to be met by
expert organizations examining construction projects”, approved by the order of the Ministry of
Regional Development, Building and Housing and Communal Services of Ukraine dated 15.08.2017 Ne
204, registered in the Ministry of Justice of Ukraine on September 18, 2017 under Ne 1140/31008
, “The procedure for approval of construction projects in JSC “Ukrainian railways”, approved by the
Resolution of the Management Board Ne LI-45/16 Kom.T. as of 20.02.2020.

[5] Law of Ukraine “On Regulation of Urban Development”, Law of Ukraine “On Licensing of Certain
Types of Economic Activity”, “Licensing conditions for carrying out economic activities pertaining to
construction of facilities that, according to the class of consequences (responsibility), belong to the
facilities with medium and significant consequences”, approved by the Resolution of the Cabinet of
Ministers of Ukraine dated 30.03.2016 Ne 256; JEH B.1.2-14: 2018 “System for ensuring the reliability
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and safety of construction sites. General principles of ensuring the reliability and structural safety of
buildings and structures” (BH — State Building Codes); IBH A.3.1-5-2016 “Organization of construction
production”, other rules, building codes and regulations in the field of urban planning.

[6] Law of Ukraine "On Regulation of Urban Development"; "Issues of commissioning of completed
facilities", approved by the Resolution of the Cabinet of Ministers as of April 13, 2011 Ne461; BEH A.3.1-
1-2008 "Industry-specific Building Codes of Ukraine (hereinafter - ICS)" Management, organization and
technology. Railway transport facilities. Testament to the readiness for commissioning” and others.
[7] "Regulations of technical operation of electrical installations of consumers", approved by the Order
of the Ministry of Fuel and Energy as of July 25, 2006 N2258, registered in the Ministry of Justice of
Ukraine on October 25, 2006, Ne 1143/13017; "Operational regulations of railways of Ukraine"; LLE-
0023 "Regulations of arrangement and maintenance of the contact network of electrified railways",
approved by the JSC “Ukrainian railways” Order as of November 20, 2007 No546- L; LLE-0045 (UZ
Internal regulation 32.2.04.047 2014) "Equipment of the traction substations, supply points and
sectioning of electrified railways. Maintenance and repair. Regulations ", approved by the JSC
“Ukrainian railways” Order as of July 28, 2014 Ne441-Ll/oa; LLE-0033 "Instruction on maintenance and
repair of power supply devices of signaling and interlocking arrangements (SIA)", approved by the the
JSC “Ukrainian railways” Order as of February 2, 2012 Ne048-L|, other operational, maintenance and
technological documents.

Sman paspabomku npoekma - AHaau3 KoHcmpyrkuyuu / Design development phase — design review

TCH 3ToT 3Tan KacaeTcA Bcex OCHOBHbIX | This phase concerns all basic parameters
,JHepro- napameTtpos B TCU ,IdHeprocHabxkeHne”, | in ENE TSI, except 4.2.17 “on-ground
CHabxeHme"” | 33 uckaoyveHnem 4.2.17 «HasemHasa | energy data collecting system”.

/ Energy TSI | cuctema cbopa sHepreTMyeckux gaHHbix». | However for some parameters it is
OpHako gns HekoTopbix napameTpoB 370 | required only if OCL has not been assessed
TpebyeTca TONbKO B TOM c/ydae, ecau | as interoperability constituent:

KOHTaKTHaAa nogsecka He 6bina oueHeHa | ¢  Current capacity, DC systems, trains at

KaK COCTaB/AOLWAA COBMECTUMOCT!: standstill - 4.2.5;
e MakcumanbHaa cuna  TOKa  Ha | ¢  Geometry of the overhead contact
OCTaHOBKax ans cnctem line-4.2.9;
371eKTPOCHabKeHNA NOCTOAHHOIO TOKa | ¢ Mean contact force - 4.2.11;
-4.2.5; e Dynamic behaviour and quality of
o [eomeTpuyeckne napameTpbl current collection - 4.2.12;
KOHTaKTHbIX NOABeCOK - 4.2.9; e Pantograph spacing for overhead
e (CpepgHee HaxaTue TOKOMPUEMHMUKA - contact line design - 4.2.13;
4.2.11; e Contact wire material - 4.2.14.

e /IMHaMMYECKME XaPAKTEPUCTUKM W
KauyecTBO TOKOCbema - 4.2.12;

e PacctosaHue mexagy
TOKONPUEMHUKaMM ana
NPOEeKTUPOBaHUA KOHTAKTHOM

noasecku - 4.2.13;
e MaTtepmnan KOHTAaKTHOro npoBoga -
4.2.14.
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Mpysua / B npouecce 06paboTku In process of treatment
Georgia
Poccusa / B Poccum He perynmpyltoTca ABa OCHOBHbIX | Two basic parameters are not regulated in
Russia napameTpa: Russia:
e MaKkcmMmanbHaa cuaa ToKa Ha e Current capacity, DC systems, trains
OCTaHOBKax 1A CUCTEM at standstill - 4.2.5;
3N1eKTPOCHabKeHNA NOCTOAHHOIO TOKa | ¢ 4.2.17 “on-ground energy data
-4.2.5; collecting system”
e 4.2.17 «HasemHas cuctema cbopa
3HepreTMYecKknx SaHHbIX»
YKpauHa / B VYKpamHe He peryaupyerca opguH | One basic parameters is not regulated in
Ukraine 6asoBbit napametp - 4.2.17 «HazemHasa | Ukraine - 4.2.17 “on-ground energy data

cncrema c6opa IHEPreTn4YeCKmnxX gaHHbIX».

MnaHupoBaHue CTpOUTENBLCTBA
NHPPaCTPYKTYpbI sHeproobecrneyeHuns
OCYLIECTBNAETCA Ha OCHOBE TEXHMWKO-
3KOHOMMYECKUX o6ocHOBaHUM
uenecoobpasHocTu peanusaummu
NpoekToB. [laHHble NPOEKTbl  MOryT
CBOAMTLCA B COOTBETCTBYIOLWMNE
nporpamMmmbi, YyTBEPAATbCA Ha
oTpacieBoM  UAU rocyaapCcTBeHHOM
ypoBHe.

MopagoKk paspaboTkuM, yTBEPKAEHMA MK
ofobpeHna nporpamm rocyaapcTBeHHOro
ypoBHA yTBepxaaetcA KMY VYKpauHbl,
oTpacsieBble NPOrpaMmmbl YTBEPXKAAKOTCA
LEeHTPasIbHbIM OPraHOM WCMOJIHUTENBHOM

BNacTH, KOTOPBbIi obecneunsaer
dopmupoBaHue " peanusyet
rocyA4apcTBeHHYIO MNOAUTMKY B cdepe
YKeNEe3HOL0POXKHOro TPAHCNopTa.
OcCHOBHO [AOKYMEHT: [1]
(FTopu3oHTanbHOE 3aKOHOAATENLCTBO).
MpoeKTMposaHue 06bekToB
UHPPaCTPYKTYpbI sHeproobecneyeHus
ocyuiecTsiseTca MPOEKTHbIMM
OpraHv3auMsaMM, UMEWMMM Ha  3TO

npaso, noarsepxaeHHOe B COOTBETCTBUA C

AENCTBYIOWMM  3aKOHOAATENIbCTBOM, WU
nmetoT B cBOEM cocTaBe
CepTMULMPOBAHHbIX MHKEeHepoB-

NPOEeKTUpPOBLWNKOB, HAa OCHOBE 3apaHna Ha

npoeKkTnpoBaHune C y4yeTOM
rocygapcCTBEHHbIX n OTpacnesBbIX
HOPMaTUBHO-NPaBOBbIX AOKYMEHTOB,
CTPpOUTENIbHBIX HOPM U  HOPMATUBHbDbIX

collecting system”.

Planning for the construction of energy
supply infrastructure is based on
feasibility studies of projects which can be
consolidated into appropriate
development programs.

The procedure for developing, adopting or
approving state-level programs is to be
approved by the Cabinet of Ministers of
Ukraine, sectoral ones — by the central
executive body, which ensures the
formation and implementation of state
policy in the field of railway transport.
Principal document [1] (Horizontal
legislation).

Design of energy supply infrastructure
objects is carried out by design
organizations that have the right to do so,
confirmed in accordance with applicable
law, and have certified design engineers,
based on the Design Task, taking into
account State and industry regulations,
building codes and regulatory documents
in the field of design and construction.
Principal documents: [2] (horizontal
legislation, railway technical regulations
and design standards, railway-ENE design
and installation)

Project documentation for the
construction of infrastructure objects is to
be developed in the manner prescribed by
the central executive body, which ensures
the formation and implementation of
state policy in the field of construction,
architecture, urban construction, taking
into account the requirements of urban
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AOKYMeHTOB B 061aCTU NPOEKTUPOBAHUA U

CTpOWTENbCTBA.
OcHoBHble [OKYMEHTbI: [2]
(ropnsoHTanbHoe 3aKOHOAATENbCTBO,
YKeNe3HOL0POKHbIE TeXHUYecKne
pernameHTbl n CTaHAapPThbl
MPOEKTUPOBAHUA,  MPOEKTUPOBaHWE U

MOHTaX Kene3HbIX A0oPOor U NoacucTeMbl
»JHEeprocHabxeHune").

MpoeKTHasnA OOKyMeHTauus Ha
CTPOUTENBCTBO 06BHEKTOB UHDPACTPYKTYPbI
pa3pabaTbiBaeTca B nopagke,
YCTaHOB/NIEHHOM LEHTpa/ibHbiIM OpraHom
NCNONHUTENbHOM BNacCTH, KOTOPbIiA
obecneunsaer dbopmunpoBaHme "
peanusyet rocyaapCTBEHHYIO MOAUTUKY B
chepe  CTPOUTENLCTBA,  aAPXUTEKTYPbI,
rpagoCTPOMTENbCTBA, C yyeTom
TpeboBaHuUi rPagoCTPOUTENbHOM
AOKYMeHTaUuMn U UCXOAHbIX AOaHHbIX WU
cobntopeHnem TpeboBaHU
3aKOHOAATeNbCTBA, CTPOUTE/IbHLIX HOPM,
rocy4apCTBEHHbIX CTaHAAPTOB U MPaBua U
YTBEPKOAETCA 3aKa34YMKOM.
OcHoOBHble OOKYMEHTbI:
(ropv3oHTaIbHOE 3aKOHOAATENbCTBO)
lMpoeKkTHaa AOKymeHTauMa  NOANEXUT
3KcnepTtuse. 3KcnepTtusa NpPOeKToB
CTpoUTeNbCTBa nposoauTcA B
ycTtaHoBNeHHOM KabuHeTom MuHUCTpOB
YKpauHbl nopagke 3KCNEepTHbIMMK
opraHM3auUMAMM He3aBUCUMO OT (GOpPMbI
cobcTBEHHOCTH, KoTopble oTBevatoT

[3]

KpUTepuam, onpeaeneHHbIM
LEHTPaNbHbIM OPraHOM WMCNOJ/IHUTENbHOM
BAaCTH, KOTOpbIi obecneuynsaeT
dopmunpoBaHue " peanusyet
rocyapCTBEHHy0 MOAUTUMKY B cdepe
CTPOUTENLCTBA, apPXUTEKTYPSI,
rpagocTpounTeNbCTBa.

MpoekTbl CTPOUTENBLCTBA noanexar
YyTBEPKAEHUIO B nopsZKe,
yCTaHaB/IMBaeMOM KabuHeTom

MuHUCTPOB YKpauHbl U BHYTPEHHUMU
HOKyMmeHTamm AO «YKpP3a/n3HbILUA».

OCHOBHble AOKYMEHTbI: [4]
(ropusoHTanbHOE 3aKOHOAATENbCTBO WU

planning documentation and source data
and compliance with legislation, building
codes, state standards and rules and
approved by the customer. Principal
documents: [3] (horizontal legislation)

Project documentation is subject to
examination. Examination of construction
projects is carried out in the manner
prescribed by the Cabinet of Ministers of
Ukraine by expert organizations,
regardless of ownership, which meet the
criteria set by the central executive body

that ensures the formation and
implementation of state policy in
construction, architecture, urban

planning.

Construction projects are subject to
approval in accordance with the
procedure established by the Cabinet of

Ministers of Ukraine and internal
documents of JSC “Ukrainian
railways”. Principal documents: [4]

(horizontal legislation and UZ procedure
for approval of construction projects).

At the design stage, conformity of the
following technical parameters of the
energy supply system with the Design
Task and the requirements of state and
industry regulations shall be established

by the design decisions: voltage,
frequency, maximum current
(throughput), regenerative braking,

harmonic and dynamic effects in the
electricity supply system, procedure for
coordination of electrical protection,
dimensions and geometrical parameters

of the catenary and electricity
transmission lines, contact wire
materials, neutral inserts, dynamic

parameters and quality of current
collection, measures against electric
shock.
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nopsaaoK  yTBepXAeHuA
npoekToB Y3).

Ha sTane NpoeKTMpoBaHMA MNPOEKTHbIMM
pelweHnaMM 3aKNaabiBaeTCA COOTBETCTBUE
3a4aHuio Ha NPOEKTUpPOBaHME 7
TpeboBaHMAM rocyZapcTBEHHbIX n
OTpacneBblX HOPMATUBHbLIX [AOKYMEHTOB
cnepylowpe  TeXHUYECKMe  napameTpbl
cucTemsl sHeproobecneyeHus:
HaNpA)XeHue, YacToTa, MAKCUMAJbHbIN
TOK (nponyckHas cnocobHOCTb),
peKynepaTuBHoe TOPMOXKEHMe,
rapMoOHUYHbIE U AUHAMUYECKUe 3P eKTbl
B CMCTEME 3JIeKTPOCHAb}KeHun, NopaaoK
KOOPAMHALUN 3/1EKTPUUECKOW 3aLUuUThI,
rabapuTbl 1 reomeTpuyecKkme napameTpbl
KOHTaKTHO cetu wu JI3M martepumansbl
KOHTAKTHOTO MNpoOBOAA, HeuTpasbHble
BCTAaBKM, AUHaMMUYECKUe napameTpbl U
Kayectso TOKOCbEMa, mepbl oT
nopaXKeHUA 3N1eKTPUYECKUM TOKOM.

CTpOoUTENbHbIX

3man npouszsodcmea — (1) Cmpoumenscmeo, MoHMax <, ycmaHoska / Production phase — (1)

Construction, assembly, mounting

TCU 310 Tpebyetrca ana  «3awmtbl  OT | It is required for “Protective provisions
»IHepro- noparkeHus 3N1EeKTPUYECKMM  TOKOM- | against electric shock-4.2.18” in case the
cHabxeHne” | 4.2.18» B cnydyae, ecau nposepka He | checkis not done by another independent
/ Energy TSI | nposoauTca apyrum He3aBMCUMbIM | body.
OpraHom.
Mpy3usa / CTpoutenncTso obbektoB | The construction of infrastructure
Georgia NMHOPACTPYKTYpPbI sHeproobecneuenus | facilities for energy supply is carried out
ocyliecTBafeTca opraHusaumsamu, | by organizations that have licenses for the
UMEWMMN  JINLEH3UU Ha npaso | right to perform construction work,
BbINOJIHEHUA CTPOUTENbHbIX paboT, | obtained in accordance with the current
noJsiydyeHHble B COOTBETCTBUM c | legislation.
AeNCTBYIOLLMM 3aKOHO4ATE/IbCTBOM.
Poccua / - -
Russia
YKpauHa / CTpountenscTso obbektoB | The construction of energy supply
Ukraine MHOPACTPYKTYpbI aHeproobecneyenus | infrastructure objects is carried out by
ocyliecTsnfeTca opraHusaumsmu, | organizations that have licenses for the
UMELWMMM  AULEH3MM  Ha  npaso | right to perform construction works,
BbIMNO/IHEHUSA CTPOUTENBHbIX pabor, | obtained in accordance with applicable

nony4yeHHbIE B COOTBETCTBUU C
Ll,el\/'ICTByIOLLI,VIM 3aKOHO4aTe/NbCTBOM.

law.
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OCHOBHble [OKYMEHTbI:

(ropv3oHTaIbHOE 3aKOHOAATEeNbCTBO)
Mpu  cTpoutenbctBe  obecne4ymBaeTcs
COOTBETCTBME  MPOEKTHbIX  pPeleHueM,
rocy4apCcTBEHHbIM n oTpac/ieBbiM
HOopmam: rabaputoB U reomeTpUYECcKUX
napameTpoB KOHTaKTHOM cetu wu JI3M,
TAroBbIX NOACTAHUWIA U APYrUX YCTPOMCTB
3/1eKTPOCHabKeHus, martepuanbl
KOHTaKTHOro MNpoBOAa, HeilTpanbHble
BCTAaBKU, AMHAMMYECKMe napameTpbl U
KauecTso TOKOCbeMa, mepbl oT
nopaKeHUA 3/IeKTPUYECKUM TOKOM.

[5]

Principal documents:
legislation)

During construction, conformity of the
following with design solutions, state and
industry standards shall be ensured:
dimensions and geometric parameters
of the catenary and electricity
transmission lines, traction substations
and other power supply devices, contact
wire materials, neutral inserts, dynamic
parameters and quality of current
collection, measures against electric
shock.

[5]

(horizontal

3man npouszsodcmea — (2) Céopka 0o 8800a 8 akchayamauuto / Production phase — (2) Assembled,
before putting into service

TCU 3TO0 KacaeTcs Tpex OCHOBHbIX NapameTpoB: | It concerns three basic parameters:
»IHepro- o « Mopsagok KoopanHaummn | o  “Electrical protection coordination
CHabXeHne" SNneKTpuyeckon 3awmTbl - 4.2.7» - arrangements - 4.2.7” — to be carried
/ Energy TSI OLLeHKa NpoBoaMTCS; out;
o « feomeTpuyeckue napameTpbl | ¢ “OCL geometry —4.2.9” - to be carried
KOHTaKTHbIX nogBecok - 4.2.9» - out as an alternative assessment
BbINONHAGTCA KakK a/ibTepHATUBHbIN method in case the dynamic
METO/, OLEHKW, €C/NM He WU3MEpPEHbI behaviour of the OCL integrated into
ANHaMUYecKkue XapaKTePUCTUKHM subsystem is not measured (see point
WHTErpMpPOBaHHON B  noacuctemy 6.2.4.5);
KOHTaKTHOM noagecku (cm. n. 6.2.4.5); | ¢  “Dynamic behaviour and quality of
o « [ANMHamMMUecKne XapaKTEePUCTUKU U current collection - 4.2.12”
KayecTBO ToKocbema - 4.2.12» - Validation under full operating
MNpoBepka npu paboTe Ha NONHOM conditions shall only be done when
MOLLIHOCTU BbINOIHSAETCA TO/IbKO B TOM the validation in the phase “Assembly
cnyyae, ecnm atan «C6opKa 40 BBOAA B before putting into service” is not
3KcnayaTauuto» HEBO3MOMKEH. possible. To be carried out as an
BbINoMHAETCA KaK a/bTepPHATUBHbIN alternative assessment method in
METOZ, OLLEHKW, eCcnm He U3MepeHbl case the dynamic behaviour of the
AVHaMmMyeckue XapaKTepUCTUKK OCL integrated into subsystem is not
WHTErpUpOBaHHOM B  Mmoacuctemy measured (see point 6.2.4.5);
KOHTaKTHOM noaBecku (cm. n. 6.2.4.5); | ¢  “Protective provisions against electric
e «CpeacrtBa 3alnTbl OT MOpaXKeHUA shock-4.2.18” only in case the check is
3/IEKTPUYECKNUM TOKOM-4.2.18» TONbKO not done by another independent
B C/llyyae, €CAM NpoBepKa He body.
NpoBOAMTCA APYIMM  HE3aBMCUMMbIM
OpraHoMm.
Mpysusa / MpuHATME B 3KCM/yaTauMIO 3aKOH4YeHHbIx | Acceptance of completed construction
Georgia CTPOUTENbCTBOM obbeKkToB, | objects for operation is carried out in
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ocylwecTsnaeTcs B nopsaake, | accordance with the procedure
YCTaHOBNEHHOM COOTBETCTBUM c | established in accordance with the
OEeNCTBYHOLWUM 3aKoHogaTenbcTBOM | current legislation (Expertise), on the
(9kcnepTusa), Ha OCHOBaHMWM aKTa | basis of the object's readiness certificate.
roTOBHOCTM O6beKTa.

Poccua / - -

Russia

YKpauHa / MpuHATME B 3KcnyaTauMio 3aKOHYeHHbIX | The commissioning of completed facilities

Ukraine CTPOUTENBCTBOM obbekTtos, | shall be carried out in accordance with the
ocylwiecTsaseTcs B nopsaake, | procedure determined by the Cabinet of

ycTtaHoBNeHHOM KabuHeTtom MuHKUCTpOB
YKpauHbl Ha OCHOBaHMM aKTa FOTOBHOCTU
00bEKTA K 3KCMAyaTauum MNyTem BblAauu
COOTBETCTBYHOLLMMM opraHamm
rocyapcTBEHHOroO APXUTEKTYPHO-
CTPOUTENIbHOIO KOHTPOAA cepTUdUKaTa.
OcHOBHble [OKYMEHTbI: [6]
(ropu30HTaNbHbIM 33aKOH W OTpacnesol
CTpouTEeNbHbIN KOAEKC O TOTOBHOCTU K
BBOAY B  3KCniyaTaumio  ob6beKkToB
}KeNnesHo40POKHOrO TPAHCNOoPTa).

Mpwn chade B SKCnayaTauunio
obecneunBaeTcA COOTBETCTBME MPOEKTHbIX
peweHnem 7 TpeboBaHMAM
rocyapCTBEHHbIX " oTpacneBbIx
HOPMaTMBHbIX [AOKYMEHTOB: rabaputbl u
reomeTpuyeckme napameTpbl KOHTAKTHOM
cetm mn JI3MN, TAroBbiX NOACTAHUUA M
APYrux YCTPOMUCTB 3NEKTPOCHabKeHus,
maTepuanbl  KOHTAaKTHOrO  MNpPoOBOAQ,
HelTpanbHble BCTaBKKU, AUHAMMUYECKUe
napameTpbl U KA4eCTBO TOKOCbEMA, Mepbl
OT MOpPaXKeHUA 3NEeKTPUYECKUM TOKOM ,
KOOpAMHALUA 3SNEeKTPUYECKOW 3aluuThbl,
noATBEPXKAEHUE 3/1eKTPOU30NALNOHHDIX
napameTtpos ] napameTtpos
3NEeKTPOCUNOBOIO U KOMMYTALMOHHOIO
obopyaoBaHus.

Ministers of Ukraine on the basis of the
act of readiness of the facility for
commissioning by issuing a certificate by
the relevant state offices for architectural
— and — construction monitoring.

Basic documents: [6] (horizontal law and
an Industry-specific Building Code on
readiness for commissioning railway
transport facilities).

During commissioning, compliance with
design solutions and requirements of
state and industry regulations shall be
ensured: dimensions and geometrical
parameters of catenary and electricity
transmission lines, traction substations
and other power supply devices, contact
wire materials, neutral inserts, dynamic
parameters and quality of current
collection, measures against electric
shock, coordination of electrical
protection, confirmation of electrical
insulation parameters and parameters of
electric power and switching equipment.

3man npouszsodcmea — (3) [posepka npu pabome Ha nosaHol moujHocmu / Production phase — (3)

Validation under full operating conditions

TCU
,JHepro-
CHabxeHne"
/ Energy TSI

3TO0  KacaeTtcA  OAHOMO  OCHOBHOTO
napameTpa - “OMHaMn4Yeckue
XapaKTEPUCTUKM M KauyecTBO TOKOCbEMA -
4.2.12” - npoBepKa npu paboTe Ha NoaHOM

It concerns one basic parameter -
“Dynamic behaviour and quality of
current collection - 4.2.12":
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MOLLHOCTM BbINONHAETCA TOJIBKO B TOM
cnyuvae, ecnm stan «COopka 40 BBOJA B
3KCNNyaTauuio» HEBO3MOXKEH.

Validation under full operating conditions
shall only be done when the validation in
the phase “Assembly before putting into
service” is not possible.

Mpy3ua / B npouecce aKkcnayataumm 3a cyet | In the process of operation, due to the
Georgia opraHuMsauum 7 cBOeBpeMeHHoro | organization and timely conduct of
nposeaeHMs OCMOTPOB, MWCNbITaHWIA U | inspections, tests and works on
paboT no TexHuyeckomy obcaykKuBaHUIO, | maintenance, current repair, overhaul
Tekywemy PEMOHTY, KanutanbHomy | and reconstruction (modernization), the
PEMOHTY " PEKOHCTPYKUMKM | main  parameters of energy supply
(mopepHusaumn) nogaepxueatorca | infrastructure devices are maintained
OCHOBHble napameTpbl ycTpoiicTts | throughout the entire life cycle.
MHOpPACTPYKTypbl 3HeproobecneyeHma B | During operation, it is ensured that the
TeYeHMe BCEro *KM3HEHHOTO LMKAA. maintenance  system meets  the
requirements of regulatory documents
B npouecce skcnnyatauum | and maintains the specified parameters of
obecneunBaeTca noatsepxaeHue | voltage, current, frequency, dynamic
COOTBETCTBMA  CUCTEMbI  TexHuyeckoro | parameters and quality of current
06cNyKMBaHUA TpebosaHuam | collection, measures against electric
HOPMAaTUBHbIX [OKYMEHTOB n | shock, coordination of electrical
noAajepsKaHna 3afdaHHbIX napameTpos | protection, harmonious and dynamic
HanpAXXeHus, TOKa, yacToTbl, | effects in the power supply system,
AVNHaMMUYeCcKUX napameTpoB M Kayectso | electrical insulation standards,
TOKOCHEMA, mep oT nopakeHusa | parameters  electrical power and
3NEKTPUYECKMM  TOKOM, KoopamHaumio | switching equipment, dimensions and
3N1EKTPUYECKOW 3alLuTbl, rapMmoHMYHble n | geometry of the contact network.
OnHamudeckne adpdekTol B cucTeme
3N1IeKTPOCHabKeHus, HOPMbI
3/1IeKTPOU30NALUN, napameTpbl
3/IEKTPOCUIOBOIO M KOMMYTALMOHHOIO
obopyaoBaHuA, rabaputoB M reomeTpum
KOHTaKTHOM ceTu.
Poccua / Cpeam NpoaHaNn3MpoBaHHbIX | Among  some analised interstate
Russia MeKrocyaapcTeeHHbIx ctaHaaptos MOCT u | standards GOST and national standards
HauMoHaNbHbIX cTaHgaptoB [OCT-P (cm. | GOST-R (see the list below), one standard
CNUCOK HWMKe) oAmH cTaHaapt - [OCT | - GOST 33944-2016 "Rail OCL. Technical
33944-2016 «MopgBecKa KenesHoi goporu | requirements and control methods"
KOHTaKTHan. TexHuyeckne TpebosaHus u | (relevant for basic parameter 4.2.12) —
MeToabl  KOHTpona»  (aktyaneH ans | includes a check element — check of OCL
6asoBoro napametpa 4.2.12) - BKAwu4aeT | resource - to be performed in operation
3NEMEHT MPOBEPKMU. - NMPOBEPKa pecypca | process.
KOHTaKTHOM MOABECKM - BbINOJIHAETCA B
npolecce 3KCNyaTaumm.
YKpanHa / B npouecce 3KcnayaTauuum 3a  cueT | In the process of operation due to the
Ukraine OopraHusauum 7 cBOoeBpeMeHHOoro | organization and timely inspections, tests

npoBeAeHUA OCMOTPOB, MCMbITaHUI U
paboT No TexHMyeckomy 06CAYKMBaHUIO,
TEKYWEMY  PEMOHTY,  KanutanbHomy

and maintenance,
overhaul and
(modernization) basic

current  repairs,
reconstruction
parameters of
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PEMOHTY u
(mopepHMzaLmn) noaaepKumBatoTcs
OCHOBHbIE napameTpsl yCTpolicTB
MHPPACTPYKTYpbl 3HeproobecneyeHua B
TEYEHWe BCEro XM3HEHHOIO UMKAA.

OcHOBHble OOKYMEHTbI: [7]
(ropu3oHTanbHbIE TpeboBaHUsA no
3HEepProcHabXkeHuto, npasuna
3KcnayaTauum KenesHblx fdopor; X / 4
obcnyKumBaHMe U pPeMOHT 0bopyaoBaHUs

PEKOHCTPYKUMNM

3HeprocHabxeHus).

B npouecce aKcnayaTaummu
obecneuunBaeTca noATBepKAeHue
COOTBETCTBUAA CUCTEMbI TEXHUYECKOro
obcnyxusaHus TpeboBaHuAM
HOPMaTUBHbIX BOKYMEHTOB 7

noagepXaHua 3afaHHbIX MapameTpos
Hanpa)<eHus, TOKa, 4acToThbl,
AVHAaMUYECKMX napameTpoB U KauyecTBo
TOKOCbEMa, Mep OT  MOpaXKeHuA
3NEKTPUYECKUM TOKOM, KOOPAMHALMIO
3NEeKTPUYECKON 3aLMUTbI, FAPMOHUYHbIE U

AnHamunueckne 3PpPekTbl B cucteme
3/IeKTPOCHabXXeHus, HOpPMbI
aNeKTpousonALun, napameTtpbl

3N1IeKTPOCUIOBOTO U KOMMYTALMOHHOIO
obopyaoBsaHusa, rabaputoB U reomeTpum
KOHTaKTHOI ceTu.

infrastructure devices of electrification
are supported throughout the life cycle.
Main documents: [7] (horizontal ENE,
railway operational regulations; railway
ENE maintenance and repair).

During operation, confirmation of
compliance of the maintenance system
with the requirements of regulatory
documents and maintenance of specified
parameters of voltage, current,
frequency, dynamic parameters and
quality of current collection, measures
against electric shock, coordination of
electrical protection, harmonic and
dynamic effects in the power supply
system, electrical insulation standards,
parameters of electric power and
switching equipment, dimensions and
geometry of the catenary shall be
ensured.

[lononHuTenbHble 0cobeHHOCTM OLEHKKN cooTBeTcTBUsA / Further particularities of conformity

assessment
TCU TCU  ,dHeprocHabxkeHne” onpegenaet | ENE TSI defines few particularities of the
»oHepro- HeKkoTopble  0CobeHHOCTM  npoueayp | assessment procedures of some basic
CHab)eHMe" | OLLEeHKN HEKOTOPbIX OCHOBHbIX MapameTpoB | parameters in addition to generic EU
/ Energy TSI | B gononHeHue K obwmm moaynam EC: modules:

e HanpsaxeHue nyactota-4.2.3

e PekynepaTtnsHoe TOpmoOXKeHue - 4.2.6

e [opagok KOOpANHaUUK
3NeKTpUYecKom sawmTsl - 4.2.7

o [apMOHMKK U guHamnyeckune adpdeKTbl
B CUCTEMAX NepeMeHHOro Toka - 4.2.8

e [IMHaMUYeCKMEe XapPaKTEePUCTUKU U
KauecTBO TOKOCbema - 4.2.12

e Mean useful voltage - 4.2.3

e Regenerative braking - 4.2.6

e Electrical protection coordination
arrangements - 4.2.7

e Harmonics and dynamic effects for AC
traction power supply systems - 4.2.8

e Dynamic behaviour and quality of
current collection (integration into a
subsystem) - 4.2.12

Page 172 / 187



KoHTakTHaa rpynna OCHKA-EXOA

ERA-OSJD Contact Group
FINAL (22/03/2021)

e Mepbl NpesoCTOPOXKHOCTH oT
NOPaKeHUSA 3NEKTPUYECKMM TOKOM -
4.2.18

e Protective provisions against electric
shock - 4.2.18

Mpysua / MpeacTont  yTOuYHUTb  cogepxaT M | ltremains to be clarified whether the rules
Georgia npaBuna WAW CTaHZapTbl B aHanuse | or standards in the analysis of the ERA-
KoHTaKkTHOM rpynnbl OCHA-EXKOA Kakue- | OSID Contact Group contain any special
nMbo ocobble MNONOXKEHMA MO OLEHKe | provisions on conformity assessment.
COOTBETCTBUS.
Poccus / HekoTopble MEKrocyaapcTBeHHble | Some interstate standards GOST and
Russia ctaHgaptel TOCT 1 HauuMoHanbHble | national standards GOST-R contain
CTaHAapThbI rOCT-P copepat | additional specific provisions for assessing
OOMNOJIHUTENbHbIE cneumanbHble | conformity.
MOJIOXKEHMA MO OLLEHKE COOTBETCTBMA. Some examples:
HekoTopble npumepsbl: e GOST R 58322-2018 "Contact
e TOCT P 58322-2018 «KoHTaKTHan Network for high-speed rail lines.
ceTb AN BbICOKOCKOPOCTHbIX Technical requirements and
YKeNesHo40POKHbIX JINHUIA. control methods" — relevant for
TexHnyeckne TpebpoBaHMA U basic parameter 4.2.9 “OCL
METO/bl KOHTPOANA» - aKTyasieH Ana geometry”;
6asoBoro napametpa 4.29 « e GOST 33944-2016 "Rail OCL.
FeomeTpuyeckmne napameTpsbl Technical requirements and
KOHTaKTHbIX NMOABECOKY; control methods" — relevant for
e [OCT 33944-2016 «lopaBecka basic parameter 4.2.12;
)KeNe3HOM [0porM KOHTAKTHas. e GOST R 55647-2018 "Contact
TexHunyeckne  TpeboBaHwuA 7 wires from copper and its alloys
METO/bl KOHTPOAS» - aKTyasieH Ann for electrified railways. Technical
OCHOBHOrO NapameTpa 4.2.12; conditions." And GOST 2584-86
e [OCT P 55647-2018 «[MpoBoaa (new GOST in development) —
KOHTaKTHble U3 MeAM U ee CMNJ1aBoB relevant for basic parameter
ans 3NEeKTPUDLMPOBAHHbIX 4.2.14 “Contact wire material”.
KenesHbix gopor. TexHuuyeckue | These standards define specific methods
ycnosusa» n FOCT 2584-86 (HoBbil | of controls (what and how should be
FOCT B paspabotke) - aktyaneH | checked).
ans 6asosoro napametpa 4.2.14
«Martepuan KOHTAKTHOTO
nposoaa».
3TN cTaHAAPTbl ONPeaenstoT KOHKPETHble
MeToAbl KOHTPO/A (4TO M Kak cneayet
npoBepATb).
YKpauHa / Mpepctont  yTouHUTb  copepxkat aum | TBCif rules or standards in the analysis of
Ukraine npaBuna waAM cTaHgaptbl B aHanuse | the ERA-OSJD Contact Group contain any

KoHTaKkTHOM rpynnbl OCHA-EXOA Kakue-
nMbo ocobble MNOMOXKEHUA MO OLEHKe
COOTBETCTBUA.

specific  provisions  for

conformity.

assessing
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OueHKa COOTBETCTBUA MHHOBALMOHHbIX peweHuit / Conformity assessment of innovative

solutions
TCU Kak onncaHo B TCU ,,9HeprocHabxkeHne”: | As described in ENE TSI:
»OHepro- e U3roTtoBuTeNb nnu ero | ¢ The manufacturer or his authorised
CHabxkeHne" YNOJHOMOYEHHbIN npeacrasuTenb, representative established within the
/ Energy TSI co3daHHbIM B pamkax EC, poskeH Union shall declare how it deviates
33ABUTb, KaK OH OTKJIOHAETCA OT from or complements the relevant
COOTBETCTBYHOLMUX NONIOKEHUN provisions of this TSI and submit the
HacToAwen TCU unm pononHaer ux, u deviations to the European
npeacTaBuTb OTK/IOHEHMUA B Commission (EC) for analysis and
EBponeickyto kKomuccuio (EK) ana opinion.
aHaNM3a M 3aKAKYeHuA. e EC may request ERA opinion in this
e EK moxeTt 3anpocmtb mHeHue EXIA B process.
3TOM npoLecce. e If EC opinion is negative, the
e Ecnu 3akntoueHmne EK oTpuuaTensHoe, innovative solution proposed cannot
npegaaraemoe WHHOBALMOHHOE be used.
pelweHune He MOXKeT 6biTb | @ If EC opinion is positive, the
NCMNO/1b30BaHO. appropriate functional and interface
e Ecnun 3akntoyeHmne EK nonoxkutenbHoe, specifications and the assessment
COOTBETCTBYOWME GYHKUMOHANbHbIE U method, are integrated in the TSI
UHTepdelicHble  cneundukaumm wu during the next revision process.
MeTo[, oueHKM uHTerpupytotca B TCU | ¢ Pending the review of the TSI, the
BO Bpema c/eaylollero npouecca positive opinion delivered by EC shall
nepecmotpa TCU. be considered as an acceptable means
e [lo nepecmoTpa TCU nonoxutenbHoe of compliance with the essential
MHeHune EK foXKHO paccmaTpusaTbeA requirements of Directive (EU)
KaK npuemaemoe cpeancTso 2016/797.
COOTBETCTBUSA OCHOBHbIM
TpeboBaHMAM OnpeKTusbI (EC)
2016/797.
Mpysua / MpeacTonT yTouHUTL TBC
Georgia
Poccus / Ons  cepTuduKaumMm  MHHOBaUMOHHOM | For certification of innovative products,
Russia npoayKLmMmM 3asaBMTeNb HanpasaseT 3aaBky | the applicant sends an application to the

B OpraH no cepTMduMKaumm n npeacTasaser
TEXHUYECKYID [OKYMEHTauuio, BK/koYas
o6ocHOBaHME 6E30MacHOCTU TEXHUYECKUX
pelleHni npeanaraeMon MHHOBALMOHHOM
npoaykumu. OpraH no cepTudUKaLmm
paccmaTpuBaet npeAcTaBiAeHHble
MaTepurasbl U MPU HAJIMYUKN OTKJIOHEHWIA OT
OONYCTUMBbIX MoKasatenein TpeboBaHWUi
6e30MacHOCTM HanpasiseT B  OpraHbl
rocyfapcte — 4ieHoB TaMOMKEHHOro
Coto3a, ocywecTsaslowmMm o¢yHKUMM Mo

certification body and submits technical
documentation, including a safety
justification for the technical solutions of
the proposed innovative products. The
certification body reviews the submitted
materials and, if there are deviations from
acceptable indicators of safety
requirements, sends to the authorities of
the Member States of the Eurasian
Customs Union, which carries out the
functions of developing state policy and
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BblpabOTKe rocyaapCcTBEHHON NOJIUTUKKN U
HOPMaTUBHO-NPABOBOMY PErYNPOBAHUIO
B chepe KenesHoA0POKHOro TPaHCNOoPTa,
npeanoxeHne 06 X KOPPEKTUPOBKE.

OpraHbl rocyzapcrs - 4Y/seHoB
TamoxeHHoro Coto3a, ocyuwecTsasalowme
dYHKLMM NOo BbIpaboTKe rocyLapcTBEHHOM
NO/MTUKM U HOPMATUBHO-NPABOBOMY

peryaMpoBaHuto B chepe
KenesHoJopOKHOroO  TpaHCMopTa, Ha
OCHOBaHMM  0BOCHOBaHWIA  YKa3aHHbIX
3HayeHui B YCTaHOB/IEHHOM

rocygapcrteamm — yjeHamm TamoXKeHHOoro
Coo3a nopagke paspabaTbiBaloT U
yTBEPKAAOT CTaHAapThI,
yCTaHaBnMBawLwwme TpeboBaHUA K OMNbITHOM
napTMM WHHOBALMOHHON NpPOAYKUUN C
uenbto  obecrnieyeHns  HesonacHocTy,
BK/IlOYAA MeToAbl KOHTPO/iA U o0bbem
NCMbITaHUN, HeobxoaMmbIxX ans
[OKa3aTeNbcTBa 6e3onacHocTH
WHHOBALIMOHHOM NPOAYKLUUMU.

Ha OCHOBaHUM NONIOKUTENBbHbIX
pPe3y/1bTaTOB UCMbITaHUA UHHOBALMOHHOM
npPoAyKLUUM B COOTBETCTBMU C
YTBEPKAEHHbIMU CTaHAAPTaMM OpraH no
cepTUdUKaLMM NPUHUMaET pelleHne o
Bblgaye 3anBUTENIO ceptuduKaTa
COOTBETCTBUA Ha NapTUIO MHHOBALMOHHOM
npoaykuuu. B ceptnudukate cooTBeTcTBUA
YKasblBalOTCcA  KOAMYecTBO  06pasuoB
WHHOBALMOHHOM MNPOAYKUMM U  CPOK
aenctems  ceptuduKkata  COOTBETCTBUS.
CpoK geicreus cepTudmrKaTa COOTBETCTBUSA
Ha 06pasubl MHHOBALMOHHOM NPOAYKLUM
OOMNKEH COCTaBNATb He Bonee 2 nert.

legal regulation in the field of railway
transport, a proposal for their adjustment.
The bodies of the Member States of the
Eurasian Customs Union, which carry out
the functions of developing state policy
and legal regulation in the field of railway
transport, on the basis of justifications of
the indicated values in the order
established by the Member States of the
Eurasian Customs Union, develop and
approve standards that establish the
requirements for a pilot batch of
innovative products with the aim of
safety, including control methods and the
amount of testing necessary to prove the
safety of innovative products.

Based on the positive test results of
innovative products in accordance with
the approved standards, the certification
body decides to issue the applicant a
certificate of conformity for a batch of
innovative products. The certificate of
conformity indicates the number of
samples of innovative products and the
validity period of the certificate of
conformity. The validity of the certificate
of conformity for innovative product
samples should be no more than 2 years.

YKkpauHa /
Ukraine

MpeacTonT yTOYHUTL

TBC

7.3.  ONPEAENEHMA N COKPALLEHWA / DEFINITIONS AND ABBREVIATIONS
Coxpamenue | Onpenenenue
AIIB ABTOMAaTHYECKOE ITOBTOPHOE BKIKOYEHUE
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IocTt MesxrocyaapCTBEHHBIN CTaHIAPT

JACTY I'ocynapcTBeHHas cucrteMa CTaHIAapTU3aLUKA Y KPauHbI

XK. 2Kene3HoaopokHbI

x/7 Kenesnas nopora

KM Kabuner Munuctpos

JII3 JlaTBuiickas *xeine3Has Jopora

JII JInTOBCKHME JKEIE3HBIE JOPOTU

MBIIC MoTopBaroHHbIN MOABUKHOM COCTAB

MIIC Munucrepctso [Tyreit Coobuienus

[1C [ToaBuxHOM cocTaB

IITS [IpaBuia TEXHUYECKOU IKCILTyaTallUU

CLlb Curnanuzauus, Llentpanuzanus u biokuposka

TIIC TAroBeIN MOABUKHONI COCTAB

TCHU Texaunueckas Cnenudukanus MureponepadenbHOCTH

JiC) TexHuueckas dKCIuIyaranus

ITH1N Hentpansubiii Hayuno MccnenoBarensckuii MTHCTUTYT

IPb Henaprament 6e3omacHoctu aeuwxkenus (P®), ['maBHoe ynpaBieHnue
0€30MacHOCTH JBUKEHHS U dKooruu (YKpanHa)

SIIC DneKTpUUeCKUi OJIBUKHOM COCTaB

AC Alternative current

ADV [IpaBuna nBUKEHHS TTOE3/I0B

DC Direct current

EN EBponeickuii craniapt

LHS OO0QO IllupokokosneitHas MeTaJUTyprudeckas KeJae3H00POKHAS JIMHUS

LVS JlatBuiickuit I'ocynapctBennsbiii Ctannapt

OCL Overhead contact line

PN [Tonbckuii cranaapt

Abbreviation | Definition

AR Automatic reclosing
GOST Interstate standard
DSTU State Standardization System of Ukraine
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r.d. Railway [not used in English]

riw Railways [not used in English]

CM Cabinet of Ministers

LDZ Latvian Railways

LG Lithuanian Railways

MTU Motor Train Units

MPS Railways Ministry

RS Rolling stock

TOR Technical Operating Rules

CCS Control, Command and Signalling

TU Traction units

TSI Technical Specifications for Interoperability

TO Technical operation

CSRI Central Scientific Research Institute

TsRB Traffic Safety Department (RF), Main Department of Traffic Safety and the
Environment (Ukraine)

ERS Electric Rolling Stock

AC Alternating current

ADV Rail traffic rules

DC Direct current

EN European Norm

LHS 00O Large-gauge Metallurgical Railway Lines

LVS Latvian State Standard

OCL Overhead contact line

PN Polish standard

Tepmun Onpenesienue

KonTakrHas IMOJBCCKaA Cucrema MMPpOBOOOB, MOABCUICHHAA HAa U30JIMPOBAHHBIX
NOAACPKUBAOIINX KOHCTPYKIUAX 06CCH6‘{I/IBaIOHIaH 3aJaHHOC B
MPOCTPAHCTBC MMOJIOKCHUEC KOHTAKTHOI'O IIPOBOJAA U ICpCAaro1as
BHCKTpI/I‘-ICCKI/Iﬁ TOK Ha IMOJABM>KHOM COCTaB.
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Tepmun

Onpenenenue

KauecTBO TOKOCHEMA

[TapameTp Mo3BOMSAIONINN OMPEIETUTH BOZMOXKHOCTD
MIPOJIOJKUTENILHOE BpeMsl IiepejaBaTh TOK Yepe3 CKOIb3SIIUI
KOHTAKT MEX]ly KOHTAaKTHBIM IPOBOJIOM U TOKOIPUEMHHUKOM.

[Teperon

qacCTb )KGJ'IG3HOI[OpO)KHOfI JIMHUH, OT'paHUYCHHAA CMCKHBIMU
CTaHIUAMU, pa3bEe3/1aMu, OOrOHHBIMU IIYHKTaM#W WUJIA ITYTCBbBIMU
IIocraMu.

['maBHBIN YT

IIyTH [IEPETOHOB, a TAK)KE IMyTH CTAHIUH, SIBIISIFOIIHUECS
HETOCPEICTBEHHBIM MPOAOIKEHUEM TYyTEH MPUIIETAOIINX
TEPErOHOB U, KaK MPABWJIO, HE UMEIOIINE OTKIIOHCHHS Ha
CTPEJIOYHBIX TIEPEBOIAX.

Craunus

pa3ienbHbIN IyHKT, UMEIOLUI IIyTeBOE Pa3BUTHUE, MIO3BOJIIOLIEE
MMPOU3BOJUTH OIICPALMHU IO ITPUCMY, OTIIPABJIICHHUIO, CKPCIHICHUTIO U
00OroHy Moe3J10B, ONepaluu 1o IPUEMY, BblJau€ IPy30B U
00CITy’)KUBAaHUIO [1ACCAXKUPOB, a IPU PA3BUTHIX MYTEBBIX
YCTPOMCTBAX - MaHEBPOBYIO PabOTY 10 pachopMUPOBAHUIO U
(OpMHUPOBAHHUIO [TOE3/I0B U TEXHUUECKUE ONEPALIH C TIOE3/IaMH.

[TyTb ob1Iero
MOJIb30BAHUS

)I(CJIC?»HO,I[OpO)KHBIﬁ IIyThb, )IOCTyrIHLIﬁ Ha paBHOHpaBHOﬁ OCHOBC 1JIA
TPY30BbIX U TACCAKUPCKUX IICPCBO3OK, 0o JJIA obecnieyeHus
APYTrux TCXHOJIOTMUCCKHUX MTPOILIECCOB

ITogbe3aHoM MyTh

HpOMLIIJ_IJ'IeHHaH BCTKa

MyTh, IPEeTHA3HAYEHHBIN AJs1 00CTYKUBAHUS OTJEIbHBIX
MPEeANPUATHI, OpraHu3aInii, yupexxaeHul (3aBo10B, Gpadpuk, maxT,
KapbepoB, JiecoTopopazpaboToK, SMEKTPUUECKUX CTAHIUH,
TATOBBIX MOACTAHIINI U T.I1.), CBI3aHHBIN C OOIIEH CETHIO JKETE3HBIX
JIOPOT HEMPEPHIBHOW PEIBLCOBOM KOJIEEH M TPUHAIEKAIINI
YKEJIE3HOH J0pOoTre WU MPEANPHUSTHIO, OPTaHU3AIUH U YIPEKIECHUIO.

Term

Definition

Overhead contact line

System of suspended cables on isolating supports that ensure the
contact wire is in the required position and transferring electrical
current to the rolling stock.

Quality of current
collection

Parameter for determining whether it is possible to transfer current
between overhead contact line and pantograph for an extended
period.
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Term Definition

Section Section of railway line between neighbouring stations, sidings,
marshalling yards, or signalling posts.

Mainline Sections or station lines that run on directly from adjoining sections
and, as a rule, do not diverge at switches

Station A point on the line capable of accepting, dispatching, combining,
and shunting trains, servicing passengers, and where track facilities
allow, marshalling to break up and form trains and perform technical
operations with trains.

General line A railway line equally accessible for freight and passenger trains, or
for supporting other technological processes

Siding line A line intended to serve individual enterprises, organizations,

Industrial siding line

institutions (factories, plants, mines, forestry works, power stations,
traction substations, etc.), connected to the general rail network by
an uninterrupted line and owned by the railway, enterprise,
organization, or institution.
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HOPMATWVBHbIE (FA3OBbIE) JOKYMEHTbI / REGULATORY (BASELINE) DOCUMENTS

JdononHuntenbHas MHGoOpMaLMA 0 Ha3BaHUAX AOKYMEHTOB, NepeyncaeHHbix B [nase 4. / Additional information on the titles of the documents
listed in Chapter 4.

[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTa JAOCTYNHOCTH TOKYMEHTA title

[1.] MexkayHapoaHbie/ MeKIrocy1apcTBEHHbIE H JOKYMEHThI International/intergovernmental documents

B

[1.2.] TOCT 2584-86 'OCT 2584-86 «IIpoBoma kontaktHeie | GOST 2584-86 GOST 2584-86 Copper and
U3 MEJIU U €€ CILIaBOB» Copper Alloy Cables

=34

B4

[1.5.] EN 50163:2004 EN 50163:2004 Kene3nomoposxHast EN 50163:2004 EN 50163:2004 Railway
oOmacts nmpumenenus. [TonaBaemoe applications — Supply voltages of
HaIIPsDKEHUE B CUCTEMAX TATH traction systems

[1.6.] EN 50367:2012 EN 50367:2012 Xene3nonoposxxHas EN 50367:2006 EN 50367:2012 Railway
o0acTh mpuMeHeHus. TOKOChEM. applications - Current collection
TexHu4YecKne KpUTEPHUHU JUTs systems - Technical criteria for the
B3aMMOJICHCTBHS MEXKITY interaction between pantograph
TOKOIPUEMHUKOM M KOHTAKTHOM and overhead contact line (to
JVHAEH achieve free access)
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTa AOCTYMHOCTH JOKYMEHTA title

[1.7.] EN50388:2005 EN50388:2005 XKene3snompoposkHas EN50388:2005 EN50388:2005 Railway

00JIaCTh IPUMCHECHHSI. applications — Power supply and
DHeprocHabKEHHE U MTOABHKHON rolling stock — Technical criteria
coctaB. TeXHUYECKHE KPUTCPHUHU ISt for the coordination between
KOOPIHHAIIMH MEXTy CUCTEMOM power supply (substation) and
IHEProcHa0KEHHUE U MOJIBIIKHON rolling stock to achieve

COCTAB IS IOCTUKCHUS interoperability
MHTEPONEPaOMIbHOCTH

[2.] Joxymentbl Pecniyoinku Beiapych Republic of Belarus documents

B3]

[3. JoxymenTnl JlarBuiickoii Pecnyonku Republic of Latvia Documents

[3.1.] «ITTD x.x1. JlaTBuH» 27.04.1999. KM "IlpaBuia Latvian railway 27.04.1999. KM Technical

TEXHUYECKOM FKcITyatanun'’, Nel48 TOR Operating Rules, No148

[3.2.] TE-3199 IlpaBuna Nucrpykums TE-3199 «Elektrificéto TE-3199 Ruleson | Instructions TE-3199 Elektrificéto
ycrpoiictBa u TD dzelzcelu kontakttikla uzbtives un Construction and dzelzcelu kontakttikla uzbiives un
anexkTpuduuupoBanHbix | tehniskas ekspluatacijas noteikumi» Technical tehniskas ekspluatacijas noteikumi
K. (IIpaBuna ycrpoiicTBa u Texuuueckoi | Operation of (Rules on Construction and

IKCILTyaTanuu MekTpuduuupoanubix | Electrified Technical Operation of Electrified
JKEJIC3HBIX JTOpOT). YTBepxkaeHa 26 Railways Railways). Approved 26 May
Mas 1999 r. 1999

[3.3.] UncTpykius mo WHCTPYKIUS 110 SKCIUTyaTalluN OT Pantograph Operating Manual of 10.11.2006.
DKCIUTyaTaIiH 10.11.2006. (MucTpyKUIus Operating Manual (Pantograph manufacturer's
TOKOTPUEMHUKA MPOU3BOAUTENS TOKOPUEMHHUKA) instructions)

[3.4.] UncTpykums mo WNHCTpyKIIKS IO KOMHUCCHOHHOM Instructions on Instructions on Inspections of
KOMHCCHOHHOM POBEPKE TOKOMPUEMHHUKOB OT Inspections of Pantographs at Placing in Service
MPOBEPKeE 25.11.1996. (JIA3) Pantographs at of 25.11.1996. (LDZ)
TOKOITPHEMHHUKOB Placing in Service
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTA AOCTYMHOCTH JOKYMEHTA title
B35
364
[4.] JloxkymenTbl JIuToBckoii Pecmy6aukn Republic of Lithuania Documents
[4.1.] «I1TD x.1. JIuTBB» «[TpaBuia TexHu4eckoi skcruryarauu | Lithuanian Technical Operating Rules of the
xene3HsIx popor Jluteeny ADV/001 Railways TOR Lithuanian Railways ADV/001
yTBEpkKACHBI prukazom Ne 297 approved by order Ne 297 of the
MUHHCTpa coodmennii JInToBckoi Minister of Railways of the
Pecny6mnku ot 20-09-1996 Republic of Lithuania of 20-09-
Lietuvos Respublikos susisiekimo 1996
ministro 1996 m. rugséjo 20 d. Lietuvos Respublikos susisiekimo
isakymas Nr. 297 ,, D¢l techninio ministro 1996 m. rugs¢jo 20 d.
geleZinkeliy naudojimo nuostaty 1sakymas Nr. 297 ,,Dé¢l techninio
patvirtinimo* gelezinkeliy naudojimo nuostaty
patvirtinimo*
[4.2.] TIpaBuna ycrpoiictBa u | [IpaBuna ycrpoiictBa u Texnuueckoir | Rules on Rules on Construction and
TD KOHTaKTHOM ceTH IKCILTyaTal[ii KOHTAKTHOM CeTH Construction and Technical Operation of Overhead
AE/41 ANEKTPUPHIUPOBAHHBIX KEITE3HBIX Technical contact lines of Electrified
nopor AE/41 (Toxyment JII') Operation of Railways AE/41 (LG document)
Overhead contact
lines AE/41
P43
[5. JloxkymenTbl Pecniyoauku [Moabina Republic of Poland Documents
]
52
1534
4]
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTA JAOCTYNHOCTH JOKYMEHTA title
[6.] HoxkymenTthl Poccuiickoii ®@exepanmnu Russian Federation Documents
[6.1.] [ITD x.n. Poccuiickoit | [IpaBuna Texuuueckoi sxkcruryatanuu | Russian Federation | Technical Operating Rules of
Ddeneparuu JKEIE3HBIX Topor Poccuiickoit Railways TOR Russian Federation Railways.
Oeneparun. YTBepxkaeHas MIIC PO Approved by the RF Railways
26.05.2000 Ne L1PB-756. Ministry 26.05.2000 Ne TsRB-756.
62
634
fe-4
[6.5.] Unctpykims no WHCTpyKIHKS 0 BEPTUKATBHOM Instructions on Instructions on Vertical
BEPTHKAIBHOM perynMpoBKe KOHTAaKTHBIX moaBecok | Vertical Adjustment of Overhead Contact
pEeryIupoBKe LDT-2. YrBepxaensr LI MIIC Adjustment of Lines TSET-2. Approved by TsE
KOHTAKTHBIX ITOIBECOK CCCP 23.10.80 Overhead Contact MPS CCCP 23.10.80
1IDT-2 Lines TSET-2
[6.6.] MucTpykuus o mopsiake | MHCTpyKIMs O mOpsiike Instructions on the | Instructions on the Procedure for
UCTIOIb30BaHUS UCIIOJIb30BaHUS TOKOTIPHEMHUKOB Procedure for Use | Use of Rolling Stock Pantographs
TOKONprueMHUKOB LIT- | 3JIeKTpOnOABIKHOTO cOCTaBa pU of Pantographs in Various Weather Conditions.
11>-844 pa3IMYHBIX YCIOBHAX dKcIUTyaTanuu. | TST-TSE-844 Approved by MPS RF 03.07.2001
VYrBepxnenst MIIC P® 03.07.2001 r. TsT-TsE-844
LIT-1[3-844
6+
[7. Joxymentbl CioBankoii Peciy6imku Republic of Slovakia Documents
]
-2

Page 183 / 187



KoHTaKTHasa rpynna OCHKA-EXOA

ERA-OSJD Contact Group

FINAL (22/03/2021)

[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTa AOCTYMHOCTH JOKYMEHTA title

[8.] JIOKYMEHTBhI YKpauHbI Ukrainian Documents

[8.1.] IITD x.n. Ykpauust [NpaBuna texuuueckou skcrutyatanuu | Ukrainian railways | Technical Operating Rules of

JKEIIE3HBIX TOPOT YKpaHuHbI TOR Ukrainian Railways

Y TBep:KICHBI IIPUKA30M Approved by order of the Ministry
MuHnucTepeTBa TpaHCIOpTa Y KPaWHbI of Transport of Ukraine Ne 411 of
Ne 411 o1 20.12.1996. 20.12.1996.

[8.2.] Coopyxenust Coopysxenus Tpancnopra. XKenesnsie | Transportation Transportation structures. 1520
Tpancnopta. JXKenesnsie | goporu koneu 1520 mm. Hopmbl structures. 1520 mm gauge railways. Design
noporu kosten 1520 mMm. | mpoektupoBanus. JIbH B.2.3-19- mm gauge railways. | standards. DBN B.2.3-19-2018
Hopwmbr 2018 (Copynu tpancnopry. 3anisuuii | Design standards. (Copyau TpaHcnopTy. 3ali3HHUI
npoektupoBanus. JIbH | komii 1520 mm. Hopmu DBN B.2.3-19- koiii 1520 mm. Hopmu
B.2.3-19-2018 IPOEKTYBaHHS), YTBEPKIACHHbIE 2018 MpOEKTyBaHH:), approved by order

npuKa3oM MHUHUCTEPCTBO of the Ministry of Regional
PETHOHATBHOTO Pa3BUTHS, Development and Construction of
CTPOUTENBCTBA U KUIHUIIIHO- Ukraine of 26.01.2008 Ne42.
KOMMYHAaJIbHOTO XO351MCTBa Y KpauHbI

ot 28.09.2018 Ne 261

[8.3.]] IIpaBuuna ycTpoiicTs I[IpaBuia ycTpolcTB Rules on Operation | Rules on Operation of Electrical
AIIEKTPOYCTaHOBOK, AIIEKTPOYCTaHOBOK, [1YD -2017, of Electrical Installations, PUE -2017,

Imyns - 2017 YTBEPKICHHBIC TPUKA30M Installations, PUE - | approved by order of the Ministry

MMUHUCTEPCTBO JHEPTETUKHU U
YTOJIbHOW MPOMBIIIJIEHHOCTH OT

21.07.2017 Ne 476

2017

of Fuel and Energy of Ukraine
21.07.2017 Ne 476
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTa AOCTYIMHOCTH JOKYMEHTA title
[8.4.] IlpaBuna yctpoiicts [TpaBuia ycTpoicTB cucteM TsiroBoro | Rules on Rules on Construction of Traction
CHCTEM TSTOBOTO 3JIEKTPOCHAOXKEHNUs Kese3HbIX qopor | Construction of Power Supply Systems on
9JIeKTpoCHaOXKeHHS k.11, | YKpauusl [[3-0009, yTBepKIcHHbIE Traction Power Ukrainian Railways TsE-0009,
Yxpauns [19-0009 NPUKa30M YKpP3aJU3HBIIH OT Supply Systems on | approved by order of
24.12.2004 Ne1010-113 Ukrainian Railways | Ukrzaliznytsa of 24.12.2004
TsE-0009 Nel010-Tsz
[8.5.] HopmatusHBIE HopMaTHBHBIE TOKYMEHTBI Ha Regulatory Regulatory documents on the
JIOKYMEHTBI Ha U3rOTOBJICHHUE M AKCILTyaTALUIO documents on the manufacture and use of
U3TOTOBIICHHE U TOKOITPHEMHHUKOB manufacture and pantographs on the electric
9KCILTyaTaI[HI0 3JIEKTPOIOIBHKHOTO COCTaBa use of pantographs | traction stock of electrified
TOKOITPHEMHHUKOB SIEKTPUPHUIIPOBAHHBIX KEICIHBIX railways (specifications and
J0pOT (TEXHUYECKUE YCIIOBUS U manufacturer's operating
UHCTPYKIIUU TI0 DKCIUTyaTaI[K instructions, approved by
3aBOJIOB-U3TOTOBUTENEMN, developers and coordinated with
yTBEpXKIEHHBIE Pa3padOTINKAMH U Ukrzaliznytsa in accordance with
COTJIACOBAaHHbBIC B YCTAHOBJICHHOM the established procedure).
nopsaKe ¢ YKP3aIU3HBIIEH).
[8.6.] IpaBuna ycrpoiictBa u | [IpaBuia ycrpoiicTBa u Texuudeckoro | Rules on Rules on construction and

TEXHUUYECKOTO
00CITy>)KMBaHUS

KOHTaKTHOM cetu [19-
0023

00CITy’)KUBaHUsI KOHTAKTHON CEeTH
INEKTPUPUIIMPOBAHHBIX KEIE3HBIX
nopor 113-0023, yrBep:kieHHbIE
MIPUKA30M Y KP3aJIU3HULBI OT
20.11.2007 Ne546-11

Construction and
Technical Servicing
of Overhead
contact lines TsE-

0023

technical servicing of overhead
contact lines of electrified railways
TsE-0023, approved by order of
Ukrzaliznytsa of 20.11.2007
Ne546-Ts
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
AOKYMEHTAa AOCTYNMHOCTH TI0KYMEHTAa title
[8.7] ACTY TOCT 32204:2016 | ACTY OCT 32204:2016 TokonpuemHykyt | Temporary Temporary Instructions on the
ToKONpUeMHMKH YKeNe3HOL0POXKHOrO Instructions on the | Organization of High-speed
»KenesHoaopOoKHOro 3NIeKTPONOABUMMKHOIO cocTaBa. Obwme Organization of Passenger Train Traffic.
371€KTPOMOABMKHOIO TEXHUYECKNE YCNO0BUA. High-speed Infrastructure and Rolling Stock
cocTasa. Ob6uwue Passenger Train Requirements, VND 32.1.07.000-
TEXHUYECKME YCI0BUA. Traffic. 02
Infrastructure and
Rolling Stock
Requirements,
VND 32.1.07.000-
02
[8.8.] NHCTpYyKIIMS WHCTpYKIHS UCIIOIh30BAHUSI Instructions on Use | Instructions on use of electric
UCTIOIb30BaHUS TOKOITPUEMHHUKOB of Electric Rolling | rolling stock pantographs in
tokonpueMHUKkoB OIIC | 37eKTpOnoABIIKHOIO COCTaBa B Stock Pantographs | various operating conditions,
B PasiIMYHBIX YCIOBHAX | PA3IMYHBIX YCIOBHUSX dKCIUTyaTalmy, | in Various approved by Ukrzaliznytsa of
SKCIUTyaTaluu ur-u3- YTBCPIKACHHAA ITPUKA30M Operating 12.10.2007 Ne789/TsZ
104 Yxp3amussbium ot 12.10.2007 Conditions
Ne789/113
[8-94
[8.10
[8.11| Coopyxenust CoopyKeHHs TpaHCIOPTA. Transportation Transportation Structures.
TpaHCHOPTA. OnekTpupUKaLHS KeTE3HBIX T0pPOT. Structures. Railway | Electrification. Design Standards
Onexrpudukanys xk.1. | Hopmbr mpoextupoBanus (Criopyam Electrification. (Criopyau TpaHcmopry.
Hopmst Tpancnopty. Enekrpidikarris Design Standards Enextpidikariis 3ai3HUIb.
npoektupoBanust BBH | 3amizuune. Hopmu npoextyBaHHs) DBN B.2.3-2-2009 | Hopmu npoekrtyBannsi) DBN
B.2.3-2-2009 BBH B.2.3-2-2009» BBoautcs B B.2.3-2-2009. Effective from

nenctue ¢ 01.01.2010.

01.01.2010.
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHHE JOKYMEHTA U Short document Full document title
JAOKYMEHTa JAOCTYNHOCTH JOKYMEHTA title

[9.] JlokyMeHTbI DcTOHCKOM Pecnyonku Republic of Estonia Documents

[9.1.] LTS x.xn. DcToHuM [NpaBuna Texuuueckou skcrutyatanuu | Estonian Railways | Technical Operating Rules of
JKEIIE3HBIX TOPOT DCTOHHH, TOR Estonian Railways, approved by
yTBepXkJIeHbI PactiopsbkeHnem Resolution of the Minister of
MuHucTpa TpaHcmnopra u cBsizu Ne39 Transportation and
ot 09.07.1999 Communications Ne39 of

09.07.1999
1924
1934
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