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KoHTakTHasa rpynna OCHKO-EXOA

1. PE3IOME / EXECUTIVE SUMMARY

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

Hactoawnit aHanus noarotoBneH KOHTaKTHOM
rpynnon OCHA-EXOA B pamKax MemopaHayma o
B3aMMonoOHMMaHuu mexxay OCHKA n EXOA.

MposegeHo CpaBHeHMe TEXHUYECKNX
cneundukaumn EC agnsa  uHTeponepabenbHocTU
KenesHoA0POKHOM noAaCcUcTEMbI
«IHeprocHabxeHue» (nanee - TCH
«IHeprocHabxeHue» c TpeboBaHMAMMY,
npMmeHsieMbiMmu B cetax 1520/1524 mm (panee -
1520 mm) u 1435 mm cTpaH-yneHos OCH,
NMPUHABLLMX y4acTMe B 3TOM aHau3e.

(1))

MepBOHaYaNbHbIM aHanu3 noacucTeMbl
«JHeprocHabxkeHne» 6Obln nogrotosneH B 2010
rogy, Korga TpeboBaHMA Ha npocTpaHcTBe 1520
cpaBHMBaAMUCHL ¢ npoektom TCU gnsa TpagnumoHHoM

)Ke]'le3H0ﬂ,0p0)KHOI7I CncTembl. Lenbto ero
0bHOBNEHMUS 6b110 npoBepuTb 3BOJIOLMAIO
TpeGOBaHMVI 3a nocneaHee pgecAatunetue  no

CPaBHEHMIO C USMEHEHHbIMM TCn®,

OcHOBHble pe3y/bTaTbl aHaAU3a
OCHOBHbIM napameTrpam noacucTembl
«JHeprocHabxkeHme». YTO  KacaeTca  OLEHKM
cootsetcteua®, 0BHOBAEHHbII aHanu3 6Gonee
nogpobHo oxBatun obmeH uHPopmaumelr o
noaxogax, pgna  obwero  nNoHMmaHuA. B
npMBEAEHHOM HUXKE pe3tome OCHOBHOE BHMMaHMe

YOENAETCA OCHOBHbIM NMapameTpam.

OTHOCATCA K

OCHOBHbIe U3MEeHeHus B TCHU

«JHeprocHabxkeHune» c 2010 r.:

e B 2014 roay cdepa npumeHeHua TCU
«JHeprocHab»keHne» bblna paclmMpeHa Ha
BCHO ’KeNe3HoZOopOoXKHyt cuctemy EC u

BKAOUMANAA Koaewo 1520 mm. 310
Nno3Bo/INAO CTpaHam-yneHam EC c Koneen
1520 mm  (NlatBuAa, Jlutea, [Monbua,

CnoBakus, 3cToHMA) npumeHatTb TCU Ha
3TUX AWHUAX / CceTax B C/ay4ae HOBbIX
NPOEKTOB, PEKOHCTPYKLUMU n
MOZEPHM3ALMN, YTO ABNAETCA BaAXKHbLIM
cobbiTMEM A8 NOALEPMKAHUA U Pa3BUTUA
MHTeponepabeslbHOCTM Ha MPOCTPAHCTBE
1520 mm mn 1435 mm. [nAa TexHU4Yeckoro

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 ENEY) 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 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
req(u)irements 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 assessmentB), 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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obcnyKmBaHuA 7 3KcnayaTaumu
CYyLLECTBYIOLLEM CUCTEMbI Ha CETU KOnewu
1520 mm, BBeAEHHOM B 3KCM/yaTauuo Ao
TCW, HeKoTopble TpeboBaHUA NPOAOKAT
NPMMEHATbCA B  CTpaHax bantum u
CnoBakmm un oTpaxkeHbl B OBHOBNEHHOM
aHanuse.

Lpyrne nameHeHua: npamoe npumeHeHue
(ctatyc PernamenTa), cornacoBaHue c
nepecMoTpeHHom OvpeKktuson 06
nHteponepabenbHoctm  (EC) 2016/797,
WHTErpupoBaHHble NONIOXKEeHUA ana
BbICOKOCKOPOCTHON ceTn, 0BHOBAEHMA MO

HOBbIM BEpPCUAM CTAaHAAPTOB, 3aKpbITME
OTKPbLITOTO ~ BOMpOCa  CBSI3U  MeXKAy
60pTOBLIMM cuctemamm nsmepeHus
3HeprMMm ” HasemMHoOM cuctemon cbopa
JaHHbIX, yMeHbLUeHne KoJIM4ecTBa
OCHOBHbIX ~ MapameTpoB UM Apyrue
yNyyLIeHus.

B cdepe 1520 3a npegenamu EC:

e OCHOBHble  TexHMYecKue U3MeHeHWUs
NMPOM3OLWAN B CTAaHZAPTax MO OCHOBHbIM
napameTpam  T€OMETPUM  KOHTaKTHOW

noABeCKM M KayecTBa ToKocbema: 4.2.8
(«FapMoHUKM M anHammyeckmne addeKTbl B
cucTemax nepemeHHoro Toka») u 4.2.9
(«FreomeTpuyeckmne napameTpbl
KOHTaKTHOW noasecku») (Poccusa), 4.2.11
(«CpepHee HarKaTMe TOKOMPUEMHUKA®)
(Poccus, KasaxcraH) " 4.2.12
(«AnHammyeckme XapaKTePUCTUKM "
KauyecTBO TOKOCbEMa») (Poccua, KasaxcraH,
YKpauHa).

CoxpaHseTca xopowas obuwas creneHb
cxopcreBa TpeboBaHMt K cuctemam 1520 B
CTpaHax, KOTopble MPUHAAW y4vacTue B
aHanuse (cTpaHbl, He BxogdAwme B EC:
Ipy3una, KasaxctaH, Poccua, YKpanHa — BO
BCex acnekTtax; ctpaHbl EC: ctpaHbl bantnm
n CnoBakuA - TONbKO ON1A TEXHMYECKOro
0bCNyXKMBAHUA U IKCNyaTauUs JIMHWUIA,
BBEAEHHbIX B aKcnayaTauuto ao TCU). Ectb
HECKO/IbKO OTANUMIA ot TCH
«I9HeprocHabxeHue»:

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 4.2.9 (“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 HekoTopble OCHOBHblE MapameTpbl o For arange of basic parameters
He pernameHTUPOBAHbI. there is (partly) different
approach or different
o [nAa paga OCHOBHbIX MapamMeTpoB - )
N characteristics  which are
cyuiectsyeT  (4acTuMuHO)  Apyrow
regulated.

noaxon, U peryanpyroTcsa pasHble
XapPaKTEPUCTUKMN. 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.

o Cpegu HOBbIX OCHOBHbIX
napameTpos TCH, Ha3emHasn
cuctema cbopa JaHHbIX 06 3HEprum
elwe He peryavpyetcs Ha
npoctpaHcTee 1520 3a npegenamm
EC; BO BCcex CTpaHax ecCcTb
TpeboBaHMA Mo  3awmte  OT
nopakeHus anekTpnyeckum Tokom. | 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
process of further fine-tuning of the ENE TSI.

BbllweyKasaHHble pes3ynbTathbl n BbIBOAbI
npeacrtasneHbl B8 [nasax 4 wu 6 HacroAwero
aHanusa. [Ona uenelt fdanbHewwero passutua /
copencTaumn NMHTeponepabenbHOCTH 7
AeKkapboHM3auMmM MoKeT 6bITb MoJsie3HO 06paTUTb
BHUMAHME Ha BblAe/leHHble MOMEHTbl  AAA
OaNbHENWero  M3yyeHus npu nepecmoTtpe
COOTBETCTBYHLLMX OO0KYMEHTOB ona
enesHoaopoxKHbix cuctem B EC wm 33 ero
npegenamn. FapmoHM3MpoBaHHble TpeboBaHUA B
CTpaHax BXoAAWMX U He BxogAawmx B EC asnAaroTca
Hanbonee aKTyanbHbIMU WUCXOAHbIMU AAHHbIMM
0N aHanM3a B npouecce  AasibHenLwwero
coseplieHcTBoBaHua TCU.

(1)

TCW «dHeprocHabKeHne» COAEPKNUT 3HAYEHUA TeX NapaMeTpoB, KOTOpble AO/KHbI BbiTb FaPMOHM3NPOBaHbI Ha
ypoBHe EC v BaXKHbl AN1A MHTepOnepabebHOCTMU KeNe3HOA0POXKHOMN cuctembl. TCU He ABNAETCA PYKOBOACTBOM MO
CO3JaHU1I0 NOACUCTEMbI « IHEProcHabKeHme». [oNKeH bbiTb BbINOMHEH PAA APYrUX TPeboBaHWIA.

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)

PernameHT Komuccum (EC) Ne 1301/2014, nocneaHuin pas M3MmeHeHHbIn UcnoaHaowmm PernameHtom Kommccum
(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, onpeaeneHHomy B [nase 6 u MpunoxexHnn B kK TCU
«JHeprocHab»keHne». ITO creAyeT OT/NMYATL OT «BBOAA B 3IKCMJ/yaTauuio». Becb nmpouecc NpoeKTUPOBaHMS,
CTPOUTENbCTBA, MPUEMKM, BBOLA B IKCMAyaTaLMIO MPOEKTa MO 3SHEeProcHabKeHUKo B C/yyYae ApYyrux CTpaH
perynmpyeTca B paMKkax HalMoHabHOM NpaBoBoW 6a3bl.
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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.

2. OBNIACTb NPUMEHEHUA OOKYMEHTA / SCOPE OF THE DOCUMENT

HactoAawmit gOKyMeHT MNoaroToB/eH COBMeCTHOM KoHTakTHOW rpynnoin skcneptos OPFAHU3ALIUU
COTPYOHMUYECTBA XENE3HbIX AOPOr (manee — OCHA) wn XENE3HOLOPOXHOIO ATEHTCTBA
EBPOMENCKOIO COO3A (panee — EXX/IA) (nanee - KOHTAKTHAA TPYMMA) B pamKkax coTpyaHWYecTBa
BblLIEHA3BaHHbIX OPraHM3aunii Mo aHa/M3y B3aMMOCBA3EN MeXKAY KeNe3HOLOPOMKHbIMU CUCTEMAMM,
BXOOAWMMM W He Bxogawmmm B EC, cornacHo noanucaHHomy wmn  MemopaHgymy o
B3aMMOMNOHUMAHUN.

Co ctopoHbl OCH[ paHHas paboTa npoBoAMiacb Ha OCHOBE MporpaMmbl geicteuii Ha 2019 u
nocneayrolime roabi.

Co ctopoHbl EX[A gaHHan paboTa npoBoAMAach B pamKax, nonyyeHHblx EXJA maHaaTos EBponeinckoit
Komuccun  ana  paspabotkm  TexHudeckux Cneumdukaumii  UHTeponepabenbHoctn (TCHU)
PekomeHgauumn EMOA (ERA/REC/03-2008/INT ot 31/10/2008) B CBA3M C XKeNes3HOAOPOMKHbIMU
cuctemamm 1520/1524 mm.

KoHTaKTHas rpynna npoBena aKTya/u3aLumio CPaBHWUTENLHOTO aHa/iu3a’ CyLLecTBYIOWMX TeXHUYECKMX
cneumduKaumili UHTeponepabenbHocTM EC ana nopacuctembl «3HeprocHabxeHue»’ (nanee — TCU
SHeprocHabkeHne) c TpeboBaHNAMM, NPUMEHAEMbBIMM B KENEe3HOA0POXKHOMN cucteme Konen 1520/1524
mm (ganee — 1520 mm) n 1435 mm Tex ctpaH-uneHoB OCH/, KoTopble NPUHAAM y4acTUe B HACTOALLEM
aHanuse. 3agadya AaHHOW paboTbl obycnoBneHa notpebHocTblo obMeHa MHopmaumen 06 M3MeHeHMUAX
TpeboBaHMI K noacucteme «3HeprocHab:keHune» (MpumeyaHue: B HeKoTopbix cTpaHax OCHK[
UCNonb3yetTca TEPMUH  «IDNEKTPOCHabXKeHue») B  XO4Ee  COBEPLUEHCTBOBAHMA  TEXHUYECKOro
perynnposaHuAa B cTpaHax-4yneHax OCHK/A v EC.

AKTyaI'IVI3VIpOBaHHbIl71 dHan3 orpaHn4yeH TexXHUYeCKMMMU U IKCNAyaTaUUMOHHbIMM  aCNeKTamMmu
menesHop,opomHoiz'l CNCTEMDI, BKN1KOYAA BbICOKOCKOPOCTHbIE /IMHUN U )Kene3HOLI,OpO)KHbe;I I'IOLI,BM)KHOﬁ
COCTas, I'Ipe,D,Ha3HaquHblﬁ ANA 3KCNAyaTauMn Ha OaHHbIX MHKUAX. [JaHHaA pa60Ta Hanpas/ieHa Ha

! AHanus OCHOBOMONAraloLWMX NApamMeTpoB 4/1a NOAAEPHKAHNA TEXHUYECKOM M SKCNIYaTaLLMOHHON COBMECTUMOCTU
cuctem Kosien 1520 mm 1 1435 mm Ha rpaHumue CHI-EC (Bepcusa 1 ot 28 aHBapa 2010 r., noarotosneHa u
yTBepKaeHa KoHTakTHoM rpynnon OCKA-EXOA)

? PernameHT Komuccum (EC) No 1302/2014 ot 18 Hoabpa 2014 ropa O TexHU4YeckoW crneunduKaumum
MHTeponepabenbHOCTM  ANA  NOACUCTEMbBI  «DHEProcHabKeHue»  KenesHOAOPOXKHOM  CUCTEMbI
EBponelickoro cotosa (cBogHan Bepcus ¢ yueTom McnpasneHma onedaTok (OJ L 13, 20.1.2015, ctp. 13-13)
N U3MEHEHWM, BHeceHHbIX McnonHuTenbHbim PernameHtom Komuccnm (EC) Ne 2018/868 ot 13 mioHa 2018
roga o BHeceHuM nonpaBok B PernameHTt (EC) Ne 1301/2014 u Pernament (EC) Ne 1302/2014 s
OTHOLUEHUM MOJIOXKEHUM, KaCaloLWMXCA CUCTEM y4yeTa 3/1IeKTposHeprum u cbopa aaHHbix (OJ L 149,
14.6.2018, cTp. 16), a Takke UcnonHutenbHbiM Pernamentom Komuceumm (EC) Ne 2019/776 ot 16 masa 2019
roga, uamensatwolmm Pernamentol Kommceun (EC) Ne 321/2013, (EC) Ne 1299/2014, (EC) Ne 1301/2014,
(EC) Ne 1302/2014, (EC) Ne 1303/2014 un (EC) Ne 2016/919 u UcnonHutenbHoe PewieHne Komuccum Ne
2011/665/EC B oTHOLLEHUN cornacoBaHua ¢ Aupektnsoin (EC) Ne 2016/797 Esponeiickoro napaameHTa u
CoBeTa U1 peannsaumm KOHKPETHbIX Lienen, N310xKeHHbIX B JenernposaHHom pelueHnn Komuccum (EC) No
2017/1474 (0J L 1391, 27.5.2019, p. 108-311))
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COAENCTBME COXPAHEHWUIO U PA3BUTUIO TEXHUYECKOM U 3SKCMAyaTaUMOHHON COBMECTMMOCTU CUCTEM
KenesHo[40pOoXKHOro TpaHcnopTa cTpaH-yneHos OCHK/, BxoaAawmx n He exoaawmx s EC.

B 'naBe 3 npeacTas/ieH CMMCOK OCHOBHbIX MapaMeTpPoB NOACUCTEMbI « DHEProcHabXKeHne», OXBauyeHHbIX
B HacToAwem aHanuse. [NaBa 4 coOoepKUT aHaAN3 NO KAXKAOMY M3 [aHHbIX OCHOBHbIX MAapameTpos;
lnaBa 5 - aHa/M3 NOJIOKEHUI 0O OLEHKe COOTBETCTBUA. B rnaBe 6 npenAcTtas/ieHbl ob6WuMe BbIBOAbI:
pes3ynbTatbl  aHa/AM3a WM HEKOTopble COOTBETCTBYHOLIME NPEANOKEHMA ONA  MPOAOJ/IKEHUA
cotpyaHuyectsa mexay OCHKA v EXXOA.

MONOXKEHUs, WU3NOXKEHHble B [AaHHOM JOKYMEHTe, He MOryT ObiTb WCMNO/Ab30BaHbl B KauyecTse
HOPMATUBHOM CCbIKKU. [NA TOUHbIX GOPMYIMPOBOK TpeboBaHUI ceayeT NoAb30BaTbCA LOKYMEHTAMM,
YKa3aHHbIMM B Tab/IMLLaX CCbIIOYHbIX LOKYMEHTOB MO KaXK40MY U3 PacCMaTPUBAEMbIX MapaMeTpos.

B cnyuyae cTpaH EC, KOTOpble NPUHAIM y4acThe B JaHHOM aHa/nse:

e [na Jlntebl, J1TaTBUN N DCTOHUN MHDOPMALMA B rNaBe 4 OTHOCUTCA UCKOYMUTEIbHO K Konee 1520
mm. Konea 1435 mm pernameHTupoBaHa B TCU, a TakKke TpeboBaHUA K CTPOUTENLCTBY HOBbIX
NMHWUIM Konen 1520 MM, PeKOHCTPYKLUN U MOAEPHM3AUUM ANHKUIA Konen 1520 mm, BBEAEHHbIX B
akcnayataumio o TCU. CnMCOK HaUMOHaNbHbIX [LOKYMEHTOB B r/f1aBe 4 OTHOCUTCA K
TEXHUYECKOMY OOCAYKMBAHMIO W 3KCNAyaTauMM AuHUIA Konen 1520 mm, BBeAEHHbIX B
aKkcnayataumio go TCU.

e B Cnosakun npumensetca TCU «DHeprocHabkeHne» Ha Konee 1435 mm, Ha Konee 1520 mm
NPOAO/IKAT AEeMCTBOBATb HAaUMOHANbHble NpaBuna, GpakKTUYEeCKM HA LaHHbIA MOMEHT 3TU
NpaBuna NPUMEHSAIOTCA K TEXHUYECKOMY OBCAYXMBAHUIO M 3KCnayaTauuu AMHUIA Konen 1520
MM, BBEAEHHbIX B aKcnayaTaumto go TCU. B cnyvyae peKOHCTPYKUUM U MOLEPHU3ALUN NNHUIA
Konen 1520 mm TakMe MHMM nognagatoT nog chepy npumeHeHus TCU.

e [lonbwa npumeHaeT TCU Kak K konee 1435, Tak n K 1520 mm; B oTHoweHUM Konen 1520 mm B
OTHOLLEHMM NOACUCTEMbI « DHEProCHabKEeHUE» HET KOHKPETHbIX HaLMOHa/AbHbIX NPaBuIl.

B Mongose Ha pgaHHom 3Tane OTYTCTBYHOT 3I'IEI-(TpVI(bVILI,MpOBaHHbIe Y4aCTKMN XKenesHbiX [Aopor m
pernameHTupyrowme JOKyMeHTbI.

Martepuan (TexHnuyeckana MHbopmaums) JOKYMEHTA MOMKET CTaTb OCHOBOW A/1A OTPaXKeHMUA «OCHOBHbIX
napameTtpoB» cuctembl 1520 mm B TCU EC, C UeNbl0 COXPaHEHMA CYLLECTBYHOWEN TEXHUYECKOM
coBmecTmocTn cnctemol 1520 mm Ha rpaHuuye CHI-EC. 310, B YaCTHOCTM, OTHOCUTCA K TEM OCHOBHbIM
napameTpam, TpeboBaHMA K KOTOPbIM TFapMOHM3MPOBAHbI Ha TepputTopumM cTpaH-yneHoB OCHK[,
BXOAALWMX N He BxogAawmx B EC. Kpome Toro, HactoAWMIA AOKYMEHT MOXKET NpeacTaBaaTb UHTepec ANA
Nobol CTOPOHbI, aHaNM3UpyoLe TpeboBaHUA ANA NOACUCTEMbl «IHeprocHab)KeHue» B CTpaHax-
yneHax OCHI v 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 — OSJD) 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 0SJD performed this work pursuant to its plan of action for 2019 and subsequent years.
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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.

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 OSJD 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 OSID.

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

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-OSJD Contact Group)

* 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 L1391, 27.5.2019, p. 108-311))
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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.

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 OSID.
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COOTBETCTBMA / LIST OF BASIC PARAMETERS AND PROVISIONS ON

CONFORMITY ASSESSMENT
MyHKT B OcHoBHble napameTpsl / MyHKT(bI) B TCU MyHKT(bl) B TCU | MyHKT(bI) B
HacToALem MONOXEHMSA OB OLEHKE (EC) 1302/2014 c 2011/274/EC / AHanuse
AHanunse OCH/- | COOTBETCTBMA nameHeHnamu / Point(s) No in OCHAO-EXOA
EXOA 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-OSJD
OSJD Analysis Analysis 2010
4A dneKTpuuyeckue - - 51
6A XapaKTepUCTUKMU 6.1
Power supply
4.2.3 HanparkeHue n yactoTa 4.2.3 4.2.3 5
6.1.1 Voltage and frequency 7.2.2 7.2.2 51.1
7.4.2.1.1 Mpun.B/ 6.1.1
7.4.2.4.1 Appendix B lMpun. 2 n.
Mpun.B/ 2.1/Annex
Appendix B 2p. 2.1
42.4 MapameTpebl 4.2.4 4.2.4 5.1.2
6.1.2 NPO13BOAMNTENbHOCTH Mpun.B/ Mpun.B/ 6.1.2
cucTembl Appendix B Appendix B Mpun. 2 n.
Parameters relating to 2.1/ Annex
supply system 2p. 2.1
performance
4.2.4.1. MaKcMMmanbHbI TOK 4.2.4.1. 4.2.4.1.
6.1.2 noespnoB OT KOHTAKTHOM Mpun.B/ Mpun.B/
vHUK Appendix B Appendix B
Maximum train current
- KoadppumumneHT mowHoctn | - 4.2.4.2.
noesnos Mpun.B, G/
Power factor of trains Appendices B,
G
4.2.4.2. CpenHee nonesHoe 42.4.2.6.2.4.1. 4.2.4.3.
6.1.2 HanpaxeHue Mpun.B, C/ 6.2.4.1
Mean useful voltage Appendices B, C Mpun.B/
Appendix B
- HenpepbIBHOCTb - 4.2.5 5.1.3
3NeKTpocHabXeHus B Mpun.B/ 6.1.3
cnyyae cboeB B TOHHENAX Appendix B

Continuity of power
supply in case of
disturbance in tunnels
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MyHKT B OcHoBHble napameTpsbl / MyHKT(bI) B TCU MNyHKT(bl) B TCU | MyHKT(bI) B
HacToALEeM NMOJIOMKEHMSA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC / AHanuse
AHanunze OCHK/[- | COOTBETCTBMA nsmeHeHuamu / Point(s) No in OCHAO-EXOA
EXXOA 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 MakcumanbHaa cuna toka | 4.2.5 4.2.6 5.1.4
6.1.3 Ha OCTaHOBKaX A/ Mpun.B/ Mpun.B/ 6.1.4
cuctem Appendix B Appendix B lMpun. 2 n.
3NeKTpocHabxeHuA 2.1/ Annex
MNOCTOAHHOIO TOKa 2 p. 2.1
Current capacity, DC
systems, trains at
standstill
4.2.6 PeKkynepaTusHoe 4.2.6 4.2.7 5.1.5
6.1.4 TOPMOKEeHMe 6.2.4.2. 6.2.4.2 6.1.5
Regenerative braking Mpun.B/ Mpun.B/
Appendix B Appendix B
4.2.7 Mopagok KoopAnHauUMm 4.2.7 4.2.8 5.1.6
6.1.5 3NEeKTPUYECKOM 3aLUUTDI 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 2 p. 2.1
4.2.8 FAapMOHWKKN 1 4.2.8 4.2.9 5.1.7
6.1.6 OWHamnyeckme adpdekTbl B | 6.2.4.4. 6.2.4.4 6.1.7
cucTemMax NepeMeHHoro Mpun.B/ Mpun.B/ Mpun. 2 n.
TOKa Appendix B Appendix B 2.1/Annex
Harmonics and dynamic 2p. 2.1
effects for AC traction
power supply systems
- FapMoHMYecKme Bblbpochkl | - 4.2.10 -
B CTOPOHY
SHepreTU4YecKolh cucTembl
Harmonic emissions
towards the power utility
- BHewHAA - 42.11 -
3N1EeKTPOMArHUTHan
COBMECTUMOCTb
External electromagnetic
compatibility
- OxpaHa oKpyrKatowen - 4.2.12 -
cpeapl

Protection of the
environment
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MyHKT B OcHoBHble napameTpsbl / MyHKT(bI) B TCU MNyHKT(bl) B TCU | MyHKT(bI) B
HacToALEeM NMOJIOMKEHMSA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC / AHanuse
AHanunze OCHK/[- | COOTBETCTBMA nsmeHeHuamu / Point(s) No in OCHAO-EXOA
EXXOA 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 gns - 4.2.21 5.1.8
n3mepeHusn 6.1.8
sHepronoTpebaeHun Mpun. 2 n.
Electric energy 2.1/Annex
consumption equipment 2p. 2.1
4B FeomeTpuA KOHTaKTHO - - 5.2
6B noaBecKU U KavyectBo 6.2
TOKOCbema
Geometry of the OCL and
quality of current
collection
4.2.9 FeomeTpuyeckune 4.2.9 4.2.13 5.2.1
6.2.1 napameTpbl KOHTAKTHOM 7.2.3 7.2.3 6.2.1
noJBecKn Mpun.B/ Mpun.B/
Geometry of the overhead | Appendix B Appendix B
contact line
4.2.9.1. BblCcOTa KOHTAKTHOro 4.2.9.1. 4.2.13.1
6.2.1 nposoaa Mpun.B/ Mpun.B/
Contact wire height Appendix B Appendix B
- N3meHeHwne BbICOTbI - 4.2.13.2
KOHTAKTHOro NpoBoAa Mpun.B/
- Variation in contact wire - Appendix B
height
4.2.9.2. MakcnumanbHoe 4.2.9.2. 4.2.13.3
6.2.1 ropusoHTanbHoE Mpun.B/ (lateral
OTKNOHEHUe Appendix B deviation)
Maximum lateral Mpun.B/
deviation Appendix B
4.2.10 FabapuT TokonpuemHuKka | 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 CpenHee Haxkatme 4.2.11 4.2.15 5.2.3
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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MyHKT B OcHoBHble napameTpsbl / MyHKT(bI) B TCU MNyHKT(bl) B TCU | MyHKT(bI) B
HacToALEeM NMOJIOMKEHMSA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC / AHanuse
AHanunze OCHK/[- | COOTBETCTBMA nsmeHeHuamu / Point(s) No in OCHAO-EXOA
EXXOA 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
OSID Analysis Analysis 2010
4.2.12 AnHamunyeckue 4.2.12 4.2.16 5.2.4
6.2.4 XapaKTepPUCTUKU U 6.2.4.5. 6.2.4.5 6.2.4
KayecTBO TOKOCbema 7.4.2.5.1 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 PacctoaHue mexay 4.2.13 4.2.17 5.2.5
6.2.5 TOKOMPUEeMHUKaMM Ans Mpun.B/ Mpun.B/ 6.2.5
NPOeKTUPOBaHMUA Appendix B Appendix B Mpun. 2 n.
KOHTAKTHOM NOABECKM 2.2 /Annex
Pantograph spacing for 2p.2.2
overhead contact line
design
4.2.14 MaTtepunan KOHTAaKTHOro 4.2.14 4.2.18 5.2.6
6.2.6 nposoja Mpun.B/ Mpun.B/ 6.2.6
Contact wire material Appendix B Appendix B lMpun. 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 ANnA pasgenexusa das Mpun.B/ Mpun.B, F/ 6.2.7
Phase separation sections Appendix B Appendices B, Mpun. 2 n.
F 2.2 /Annex
4.2.15.1. Ob6wwme ceepeHnn 4.2.15.1. - 2p.2.2
6.2.7 General Mpun.B/
Appendix B
4.2.15.2. JInHum co ckopoctbio v = | 4.2.15.2. -
6.2.7 250 K M/ U Mpun.B/
Lines with speed v = 250 | Appendix B
km/h
4.2.15.3. JIMHMK co cKopOCTbIO V < 4.2.15.3. -
6.2.7 250 Km/y Mpun.B/
Lines with speed v < 250 Appendix B
km/h
4.2.16 HeliTpanbHble BCTaBKU 4.2.16 4.2.20 5.2.9
6.2.8 MeX Ay pasHbIMK Mpun.B/ Mpun.B, F/ 6.2.9
cucTemamm Appendix B Appendices B, | llpun. 2 n.
an1eKTpUPUKaLmK F 2.2 /Annex
System separation 2p. 2.2
sections
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MyHKT B OcHoBHble napameTpsbl / MyHKT(bI) B TCU MNyHKT(bl) B TCU | MyHKT(bI) B
HacToALEeM NMOJIOMKEHMSA OB OLIEHKE (EC) 1302/2014 c 2011/274/EC / AHanuse
AHanunze OCHK/[- | COOTBETCTBMA nsmeHeHuamu / Point(s) No in OCHAO-EXOA
EXXOA 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. Obume ceegeHuA 4.2.16.1. 4.2.20.1
6.2.8 General Mpun.B/ Mpun.B/
Appendix B Appendix B
4.2.16.2. TokonpuemHUKM nogHATbl | 4.2.16.2. 4.2.20.2
6.2.8 Pantographs raised Mpun.B/ Mpun.B/
Appendix B Appendix B
4.2.16.3. TokonpuemHUKu 4.2.16.3. 4.2.20.3
6.2.8 onyLieHbl Mpun.B/ Mpun.B/
Pantographs lowered Appendix B Appendix B
ac Lpyrue XapakTepuctukm | - - -
6C Other characteristcs
4.2.17 HasemHan cuctema cbopa | 4.2.17 - -
6.3.1 9HepreTMYeCcKnX AaHHbIX 7.2.4
On-ground energy data Mpun.B/
collecting system Appendix B
4.2.18 Mepbl 4.2.18 - -
6.3.2 NpeaoCTOPOXKHOCTUN OT 6.2.4.6.
nopakeHwus Mpun.B/
3NEKTPUYECKMM TOKOM Appendix B
Protective provisions
against electric shock
5 MonoxeHns ob oueHke 6,6.2,6.3 6,6.2,6.3 5.1.1,5.1.2,
6D cooTBeTcTeuA / Provisions Mpun.B/ Mpun.B/ 5.1.4,5.1.5,
on conformity assessment Appendix B Appendix B 5.1.6,5.1.7,
5.2.1,5.2.2,
5.2.3,5.2.4,
5.2.5,5.2.6,
5.2.7,5.2.9
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4. AHAJIN3 OCHOBHbIX MAPAMETPOB / ANALYSIS OF BASIC PARAMETERS

4A dneKTpuyeckue xapakrepmuctnkn / Power supply

4.2.3. HanpaxceHue u yacmoma / Voltage and frequency

a) TpebosaHua TCW / TSI requirements :

®YHKUUOHANbHbIE U TEXHUYECKME XapaKTEPUCTUKM 3TOr0 OCHOBHOro napameTpa (4.2.3):

(1) Hanps»eHune 1 YyacToTa NOACUCTEMbI SHEPTrOCHaBKeHUA A0KHbI ObITb 04HOM U3 YeTbipex
cucTem, onpeaesieHHbIX B COOTBETCTBUM C Pa3aenom 7:

(a) MepemeHHbIN TOK 25 KB, 50 Iy,

(b) MepemeHHbIN TOK 15 KB, 16,7 'y;

(c) MoCTOsAHHbIN TOK 3 KB;
(d) MocTosiHHbINM TOK 1,5 KB.
(2) 3HayeHus 1 Npeaenbl HaNPAMKEHUA U YacTOTbl A0/IXKHbI COOTBETCTBOBATb NYHKTY 4 cTaHAapTa

EN 50163:2004 gns BbI6paHHOWM CUCTEMDI.

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

(2) 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.

Peanusauus:
Fnasa7 TCU
Huke nepeuncneHbl KOHKpPETHblIe NONOXKEeHUA, Kacalowmeca 3Toro OCHOBHOro napamerpa:

MpumeHeHne TCU K HOBbIM, PEKOHCTPYMPYEMbIM UAN MOLEPHU3UPYEMbIM KeNe3HOL0POKHbIM
nvHuam (7.2.2):

(1) Bbl6Op cMCTEMbI 3N1EKTPOCHABKEHNA BXOAMT B KOMMNETEHUMIO rocyAapcTBa-yieHa. PeweHne
AO/MKHO 6bITb NPUHATO NO S3KOHOMMUYECKUM N TEXHUYECKUM NPUYMHAM C YHETOM, KaK MUHUMYM,
cneayroLmx 31eMeHTOB:

(a) CYLLECTBYIOLEN CUCTEMbI 3/1EKTPOCHABKEHMA B rOCyAapCcTBe-U/ieHe;

(b) Nto60ro coeANHEHMA C KeNe3HOA0POKHOM NMHUEN B COCeAHUX CTPAHAX C CYLLECTBYHOLWMMU
3/1IEKTPUUYECKMMU XapaKTEPUCTUKAMU;

(c) noTpebasemoit MOLHOCTH.

(2) HoBble IMHWMK CO CKOPOCTbIO Bbile 250 KM/Y A0MKHbI MUTATbCA OT OAHOM U3 CUCTEM
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nepemeHHOro TOKa, KaKk 3To onpeaeneHo B NyHKTe 4.2.3.

Ocobbie cnyyaun (7.4.2.1.1 1 7.4.2.4.1) anAa »KenesHoAOPOXKHOMN ceTu IcToHMUU 1 Jlateum (Caydan «M»
(T.€. NocTOAHHbIN)):
MaKcMMasibHO A0NYCTMMOE HaNpPsAMKeHUe KOHTaKTHOM noABecku coctaBaseT 4 KB (ceTu 3 KB=).

Implementation :
Chapter 7 of the TSI
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.
permanent):
Maximum allowed voltage of overhead contact line is 4 kV (3 kV DC networks).

b) AHanus (asontoummn) TpeboBaHUIM 1 JOKYMEHTOB B cCTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

O6wan nupopmauuna / General Information:

Benapycs (mndopmanmusa u3 anaamsza 2010 r.), JlurBa, Poccusi, Ykpauna,
JCTOHHMA:

YpoBenbp HampspkeHust Ha oanektponpuémuuke JIIC pomkeH ObITh (pacueTHbBIE
3HAYEHUS):

Cucrema MuHUMaIBEHOE JOIyCTUMOE 3HAUCHUE MakcumanbHoe
OITyCTHMOE
Ha yuacrkax obpamenns | Ha yuacrkax oGpamenmst | 70>
MI0€3/I0B CO CKOPOCTHIO TI0€3/I0B CO CKOpOCThio | SHAUCHHE
1o 160 km/4gac ooree 160 xm/gac**
BKJIFOYHUTEIBHO
3,0 kB mocrossuaoro | 2,7 kB 2,9 xB 4 xB
TOKa Ha ornmenpHbIX yuactkax | (ans Poccum cM.nepBbIit
1o 2,4 xB* CTONOMK***)
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25xB 50T 21 xB 24 xB 29 kB
onHO(a3HOro Ha ornenpHbix yuactkax | (ans Poccum cM.mepBbiit
MEPEMCHHOI'O TOKaA mo 19 kB* CTOJI6I/IK***)

* B Poccum: cormacao geiictByromed pemakmuu  [ITD  x/m Poccuu: «B
UCKTIOYUMENbHBIX CAVYAAX, HA OMOENbHbIX YUACMKAX JHCeNe3HOOOPOICHBIX Nymel 00uje2o
NOIb308AHUSL N0  pPA3PEUleHU0  81a0elbyd UHGPACMPYKMYPbl  OONYCKAEMCs  YPOBEHb
Hanpsidcenus ne menee 19 kB npu nepemennom moxe u 2,4 kB npu nocmosnnom mokey. B

VYKpanHe: Ha OTAENIBHBIX YYaCTKaX, C Pa3pelIeHNs Y Kp3aJIu3HbIIH.

** B JlatBun, JInTBEe M DCTOHUU YIaCTKOB CO CKOPOCThIO Oosee 160 km/4 HeT.

*#% B Poccun: B neiictByromux IITD 3aBUCMMOCT MMHHUMAJIBHO JIOITYCTHUMOIO
HaNpsDKEHHUs OT CKOPOCTH HE YCTaHOBJIEHA. B cuctemax oJHO(]A3HOro NepeMEeHHOro TOKa

4acTOTa JOJIKHA OBITH:

50+0,4 I'n.

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

Estonia:

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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Fpy3ua / Georgia:

VYpoBeHs HanpspkeHus Ha dekrponpuéMunke JI1C momkeH ObITh (pacyeTHbIC 3HAYCHNU):

Cucrema MuHUMaJIbHOE JOIYyCTUMOE 3HaYeHHEe | MaKkCUMalbHOE TOITyCTUMOE
3HAYEHUE

Ha yvacTkax oOparieHus moe3oB co CKOpocThio 10 120 km/4yac
BKIJIFOYUTCIIBHO

3,0 kB mocrostaaoro | 2,7 kB 4 kB
TOKa Ha ornensHbIX yuacTkax 1o 2,4 kB

MpumeHALOTCA cnepyoLlmne CUCTEMDI:

Ha nnHmax 1520 mm: 3,0 KB nocToAHHOrO TOKa U

MuHuManbHOe gonycTtumoe 3HadeHune 2,7 KB. Ha oTaenbHbIx yyacTkax 4o 2,4 kB.
MaKcuMmanbHO AONYCTUMOE HanpsAXKeHWe KOHTAKTHOM NoABEeCcKU cocTaBaseT 4 KB

3T Tpeb0oBaHUA YTBEPKAEHbI CAEAYIOLLMMU OKYMEHTAMU:
NnT3 x.4. Mpysuun, 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:

MpumeHALOTCA cnegyoLlme CUCTEMDI:

3,0 KB nocTtosiHHOro ToKa

YpoBeHb HanpaxXeHns Ha TokonpuémHuke IMMC gonkeH B6biTb (PacyeTHble 3HaYEHUA):
MWHMManbHOE AO0NYCTUMOE 3HAYEHME Ha OTAENbHbIX y4acTKax 4o 2,4 KB.

MaKcuMManbHO AONYCTUMOE HaNpAXKeHWEe KOHTAKTHOW noaBeckn coctasnsaeT 4 KB (cetn 3 kB=) (B
craHgapTe EN 50163 U mnH.=2000 B; U makc.=3900 B).
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[3.1.] «NT2 ».4. NatBumn», 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:

MpumeHatoTCcA cnegyowme cCUCTEMBI:
25 KB 50 'y, ogHodasHoOro nepemeHHOro ToKa.

MpaBuna ycTpomcTBa M TEXHUYECKOM SKCMIyaTaLMM KOHTAKTHOM CETU 31eKTPUDULIMPOBAHHbIX
)enesHbix gopor AE/41 (mHbopmaumsa us aHanmsa 2010r.) u NT3

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

Monposa / Moldova:

MNonbwa / Poland:

MprMmeHseTca cneaytoLLan cucTema:
3 KB NOCTOSAHHOrO TOKa (BK/HOYan NOrpaHMYHbIE Y4aCTKM C WWMPUHOM Konen 1520 mm).

TCW «2HeprocHabxeHne»

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

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

Energy TSI

Poccua / Russia:

MpumeHAlOTCA cneayoLlmne CUCTeMbI:

3,0 KB nocTtosiHHOro TOKa n

25 KB 50 'y, ogHOda3HOro nepemMeHHOro Toka

Ha yuyactke, npuneratouiem K rpaHumue CHI-EC (DuHnsHAnA), npumeHseTca anekTpudmkauma 3,0 KB (c
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HeWTPaNbHOM BCTABKOM Ha rpaHuLe)
Mpwn HoBOW 3neKTpUPUKaLMK, NPENMYLLECTBO OTHAETCA MEPEMEHHOMY TOKY.

[6.1.] MpaBKIa TEXHUYECKOM SKCMAyaTaL MK }Kesie3Hbix gopor Poccuitckon degepauymm,
yTBEPKAEHHbIE NPUKAa3om MUHUCTEPCTBA TpaHcnopTa Poccuitickoit ®Pepepaunn ot 21 aekabps 2010 .
Ne 286 (npunoxeHue 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)

Cnosakusa / Slovakia:

MpumeHAtoTCA cnegyowme CUCTEMBI:
Ha nnHmax 1520 mm: 3,0 KB nocTossHHOrO TOKa m
Ha nnHumax 1435 mm: 25 KB 50 Ny ogHoda3Horo nepemeHHoro Toka 1 3,0 KB noctosiHHOro Toka

3Tn TpeboBaHMA YTBEPKAEHDI CNEAYIOWMMU AOKYMEHTaMMU:
TCW «9HeprocHabxeHne».

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:

MpumeHAtOTCA chepyolmne CUCTEMbI:

3,0 KB nocTtosiHHOrO TOKa (43% anekTpudukaumm) u

25 KB 50 'y, ogHOpa3HOro nepemeHHOro ToKa (57 % anektpudurkaumnm)

Mpwn HoBOWM 3neKTpMdPUKaLMm, NPENMYLLECTBO OTHAETCA MEPEMEHHOMY TOKY.

Ha YKkpaunHe byaeT coxpaHeHa AeMCTBYIOLLAN CMCTEMA INEKTPUDUKALMM C JaSIbHENLLIMM Pa3BUTUEM
nonuroHa 25 kKB 50 I'y,

Ha yyactkax, npuneratowmx K rpaHnue CHI-EC, npumeHaAeTca anektpudmkauma 3,0 KB noctoaHHOro
TOKa.

[8.2.] CoopyeHus TpaHcnopTa. HenesHble goporu Konemn 1520 mm. Hopmbl npoekTuposaHma. JB5H
B.2.3-19:2018 (n.22.1, 22.10)

[8.1.] NT2 x.A4. 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)

3croHusa / Estonia:

TpeboBaHuMA: CM. BblILLE.

3T TpeboBaHUA YTBEPKAEHbI CNeAYIOLMMU OKYMEHTAMU:
[9.1.] ATD x.A. 3cTOHUM, N.111

Reguirements: see above.

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

c) MepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpeboBaHuit B cTpaHax-4yneHax OCH A n TCU EC /
Revisedconclusions on comparison of requirements in OSJD member-countries and EU TSI:

Ha »KenesHbix goporax npocTpaHcTea 1520 NpuMeHAKTCA CUCTEMbI SNEKTPUPUKALMUN:
. 3,0 KB nocTOsAHHOrO TOKa "
. 25 KB 50 'y, ogHOda3HOro nepemMeHHOro Toka

MOMMMO HanMumMa ABYX cucTem 3nekTpuduKaumu, TpeboBaHMA K 3TOMYy MapameTpy BO BCEX
rocygapcresaxoamHakoBbl (Cm. Pasaen 2). Mpu paspaboTke eamHoi cneumduKaumMm ANS CUCTEMBI
Konen 1520 mm BblweyKasaHHble TpeboBaHuA (c yuéTom cywecTeytowero B Monblwe n CnoBakuu
pPasnnuuna - npumeHeHnsa TCU « dHeprocHabKeHne») N JOKYMeHTbl MOTyT 6bITb B3ATbl 33 OCHOBY.

The railways of the 1520 mm space use the following power supply systems:
o 3.0kV 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. Mapamempsi npousgooumesnsHocmu cucmemel / Parameters relating to supply system
performance

a) TpebosaHua TCW / TSI requirements :

®YHKUUOHANbHbIE U TEXHMYECKME XapPaKTePUCTUKN 3TOrO OCHOBHOIO napametpa (4.2.4):

YuuTbIBaIOTCA Ceaytolme napameTpbi:
(a) MaKCMMasibHblA TOK N0e3A0B OT KOHTAaKTHOW AnHuK (4.2.4.1);
(b) KO3pPULMEHT MOLLLHOCTM NOE3A,0B M cpeaHee NoaesHoe HanpsxKeHue (4.2.4.2).

4.2.4.1. MaKcMManbHbI TOK NOE340B OT KOHTAKTHOM IMHUK

KoHdurypauma noacuctembl sHeprocHabxkeHua p[onxHa obecneumBaTb, 4YTOObl 3NEKTpUYECKUe
XapPaKTEPUCTUKM MOMAWN AOCTUraTb 3afaHHbIX XapaKTEPUCTUK M MO3BOAAAN PaboTaTb MOABUMKHOMY
COCTaBY C MOLLHOCTbO MeHee 2 MBT 6e3 Kakux-1mbo orpaHMyYeHuiA No MOLLHOCTU UK TOKY.

4.2.4.2. CpegHee nosesHoe HanpaxeHue

PacueTHOoe cpefHee None3Hoe HanpAXKeHWe A1 TOKONMPUEMHMKA L0/KHO COOTBETCTBOBATb MYHKTY 8
ctaHgapta EN 50388:2012 (3a McKAloyeHMeM nyHKTa 8.3, KOTopbih 3ameHeH nyHktom C.1
MpunoxeHua C). MoaenumpoBaHue [AOMKHO Y4YUTbIBATb 3HAYEHUA aKTUYecKoro KoadpdpuumeHTta
molHocTn noesaa. MyHKT C.2 MpunoxkeHma C gaer AonoHUTENbHYO MHPOpMaLMio ANs NyHKTa 8.2
ctaHgapta EN 50388:2012.

MpunoxkeHne C— CpegHee nonesHoe HanparKeHue
C.1 3HaueHMA cpeaHero N0NEe3HOro HanpPAXeHUA TOKONPUEeMHUKA
MWHUMaNbHbIE 3HAaYEeHMA cpeaHero Noae3Horo HanpPAXeHUA TOKOMPUEMHMKA NPU HOPMaJbHbIX

YCNoBUAX aKCNAyaTaunnm A0 1KHbI 6bITb TAKUMM e, Kak npuBeaeHHbIE B Ta6nmu,e C.1

Ta6nv1u,a C.1 — MUHUMManNbHbIE 3HAYEHUA cpeaHero none3Horo HanpA>xXeHnAa TOKonpmnemHuKa

Y
Cuctema anekTpocHabeHma |  CKopoCTb IMHMKM v > 200 [Km/u] CKopOCTb MHUU vV <X 200 [Km/u]
30Ha M NOABUXKHOI coCTaB 30Ha ¥ NOABUNKHOI cocTaB
25kB~, 50Ty, 22500 22000
15kB~, 16,7 'y, 14200 13500
3 kB= 2800 2700
1,5 kB= 1300 1300

C.2 Mpasuna moaennpoBaHUA
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30Ha, ucnonbsyemas ana moaennposaHua s pacdeta U ¢ nonesn.

o Jnisi  TmpOEKTHPYeMOro ¥ OLIGHMBAEMOTO OOBEKTa MOJENHUPOBAHUE  JIOJDKHO
IMPOBOAUTHCA B 30HC, KOTOPAA MPCACTABIACT 3HAUYUTCIIbHYIO YaCTh JIMHUU WJIN 4aCTb
KEJIE3HOJJOPOKHOM CeTH, Takoil KaK COOTBETCTBYIOIIAs (uiepHas CEKIUs(H)
JKEIIE3HOJOPOKHOM CETH.

BpemeHHOW UHTepBa, UCNO/b30BaHHbIN ANA moaeMpoBaHua ana pacdeta U o nonesn.

Mpn moaennpoBaHun Ug, nopesn. (MOABUMMXKHOTO coctaBa) U Ucp nonesw. (30HBI) YUMTBIBAOTCA TONBKO
MOABUMKHbIE COCTaBbl, KOTOPblE MOAE/IMPYIOTCA B TEYEHWE COOTBETCTBYIOLLErO MHTEPBAA BPEMEHMH,
Hanpumep, NPOMEXKyTKa BPEMEHW, HEOBXOAMMOrO AN1A NPOXOXKAEHNA BCen GUAEPHOM CEKUUMN.

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 22500 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

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
assessed.

Time period used for simulation to calculate U mean useful

For simulation of U yean useful (train) and U ean useful (ZON€) 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
considered.

b) AHanus (asontoummn) TpeboBaHUIM 1 JOKYMEHTOB B cTpaHax-yneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

06uwan nupopmauma / General information: ‘
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JIlntBa (mHpopmanus u3 anaausa 2010 r.), Poccus, Ykpanna, Icronus

Omnpenensercs B MHAWBUIyalbHOM MOPSAJKE ISl KaXKJOTO y4acTKa, B 3aBUCUMOCTH OT
paccTOsiHUA MEXIY CMEXKHBIMU TSATOBBIMM IOJCTAaHLUMAMU, HpodUIs IyTH, pa3MepoB
JBAKEHHUSI, MACChI II0€3/]a U CKOPOCTH JBUKEHUS IIPU YCIIOBUU HENIPEBBILICHUS MAKCUMAJILHO

JOTTYCTUMOTO TOKa KOHTAKTHOW IMOJBECKH M COOJIOJICHUS 3HAUYCHHH, YKa3aHHBIX B pasielie
4.2.3.

Ha nocTossHHOM TOKe MaKCMMaJIbHO JOMYCTUMBIN TOK KOHTAKTHOW MOJABECKH, TPU
COOTBETCTBYIOILIEM THUIIE U CEYEHHH MTPOBOJHUKOB, 3460 A, Ha nepemenHoM 1450 A (TosIBKO
st Poccuu 1 Ykpaussi).

JononHutenbHo pna Poccvn: nopafsok Bblbopa OCHOBHbIX MAPaMETPOB  CUCTEMbI  TAFOBOTO
3NeKTpocHabkeHns B Poccum pernameHtuposaH [OCT P 57670—2017 «Cuctembl TArOBOrO
3N1eKTPOCHabKeHMA KenesHol aoporn. MetoamKka Bbibopa OCHOBHbIX MapameTpoB» (AelcTByeT C
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. - MakcumanbHbIM TOK noesga: Onpepenaetca B MHAWMBUAYaAAbHOM NOpAAKe ANA KarKO0ro
y4acTKa, B 3aBUCMMOCTU OT PaCCTOAHUA MeXKAY TArOBbIMM NOACTaHUMAMM, Npoduaa NyTH, pasmepos
OBWXKEHMA, Maccbl Moe3fa W CKOPOCTM ABUMKEHMA NpU YCAOBUW HEMNPEBbIWEHUA MaKCUMMaJIbHO
OONYCTUMOrO TOKA KOHTAKTHOM noABecku. Ha nOCTOAHHOM TOKE MaKCMMasibHO AO0MNYCTUMbIN TOK
KOHTaKTHOM NOABECKU, MPU COOTBETCTBYHOLLEM TUME N CEYEHUUN NPOBOAHMNKOB, 3620 A. (220 MUHYT).

4.2.1.2. - CpegHee ponyctumoe HanpaxkeHue: min 2.7 KB + max 4.0 kB.
3T TpeboBaHUA YTBEPKAEHDI CNEAYIOWMMM AOKYMEHTAMMU:

nT3 x.4. Npysuum, n.7.2
MpaBuna TO KOHTaKTHOM ceTu X.4. Fpy3uu 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
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maximum permitted overhead contact line voltage and compliance with the values indicated in
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. - MaKcMmanbHbI TOK noesaa:
4.2.1.2. - CpegHee oonycTMmoe Hanpa*KeHue:

3Tn TpeboBaHWA YTBEPKAEHbI CNEAYIOWUMU AOKYMEHTaMMU:

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. - MakcumasibHbI TOK noesaa:

Onpegenaerca B MHAMBUAYA/IbHOM MOPAAKE ANA KaxKA0ro yyacTKa, B 3aBUCMMOCTM OT PACCTOAHMA
MeXAY CMEXHbIMU TATOBbIMMW NOACTAHLUAMM, NPOPUAA NYTU, PA3MEPOB ABUKEHMA, MAcCbl Noe3aa u
CKOPOCTU ABUMKEHMA MPU YCNOBUW HEMPEBbILWEHMA MAKCMMaNAbHO AOMYCTUMOrO TOKA KOHTAKTHOWM
NnoABECKM.

4.2.1.2. - CpegHee oonycTmumoe Hanpa*KeHue:

Cucrtema 3,0 KB noctoAaHHOro ToKa

YpoBeHb HanpaXeHUs Ha anekTponpuémHumke 3MMC gonxeH 6bITb (pacyeTHble 3HaYeHUs):
Ha y4yacTkax obpalleHna noesaos co CKOPOCTbio A0 160 Km/4yac BKAOUYUTENbHO
MuHMManbHOe AonycTMmoe 3HadeHune 2,7 KB

[3.1.] «MT2 ».A4. NatBUKn», N.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. - MakcumasibHbI TOK noesaa:
4.2.1.2. - CpegHee oonycTMmMmoe HanpaxKeHue:

31K TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU OKYMEHTAMMU:
[4.1.] «NT3 x.4. NuTebI» (MHOOPMaLMA M3 aHanusa 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:

Nonbwa / Poland:

TCW dHeprocHabxeHune

Energy TSI

Poccusa / Russia:

4.2.1.1. - MaKcMManbHbIN TOK Noe3za: He HOPMUPYETCA, NMOCKO/IbKY OH aBaseTcA GyHKuMeln npopuns
NyTW, PAa3MepPoB ABUKEHMSA, MACCbl NOE34a U CKOPOCTU ABUNKEHUS.

3Tn TpeboBaHMA YTBEPHKAEHLI CNEAYIOWMMU JOKYMEHTaMMU:
MopsAaoK BbI6Opa OCHOBHbIX MAapPameTPOB CUCTEMbI TATOBOIO 3/1EKTPOCHabKeHNn B Poccum

pernameHTupoBaH NOCT P 57670—2017 «CucTembl TATOBOrO 3/1EKTPOCHABKEHMA KeNesHoW A0poru.
MeTogmMKa BbiIbopa OCHOBHbIX NapameTpoB» (aencreyeT ¢ 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).

Cnosakusa / Slovakia:
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TCWU 3HeprocHabxeHune

ENE TSI

YkpauHa / Ukraine:

4.2.1.1. - MaKkcuManbHbIA TOK Noe34a: MakCUMasibHbIA TOK Nnoe3aa He YCTaHaB/IMBAETCA, OH 3aBUCUT
OT YPOBHA HAMNPAMKEHUA B KOHTAKTHOM CeTH, Beca noesaa, Tuna JoOKOMOTMBA NPoduan NyTU, CKOPOCTH
noesga

4.2.1.2. - CpegHee ponycTMmMoe Hanps)KeHue: Ha YKpauHe TaKoro MOHATUMA HeT, HOpmMmupyeTcA
YPOBE€Hb MUHMMAIbHOIO M MAKCMMabHOTO HanNpPsXeHUs B KOHTAaKHOM ceTu

31K TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU AOKYMEHTAMMU:
[8.4.] MpaBunna yCTPOMCTB CUCTEM TATOBOTO 3NEKTPOCHABKEHMA K. 4. YKpauHbl L13-0009

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

9cTtoHua / Estonia:

TpeboBaHuWA: CM. BbILLE.

3T TpeboBaHUA YTBEPKAEHbI CNeAYOLUMU OKYMEHTaMU:
[9.1.] T3 x.A. 9cToHuKM, 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 TpebosaHui B cTpaHax-yneHax OCH/A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

MOMMMO HanMuma ABYX cucTem 3nekTpuduKauun, TpeboBaHMA K 3TOMYy MapameTpy BO BCEX
rocygapcresaxoamHakosbl. Mpu paspaboTke eauHol cneundukauumn ana cuctembl Kosen 1520 mm
BbllleyKa3aHHble TpeboBaHMA (C y4ETOM cyuwiecTsylowero B lNosblwe pasanuna npumeHeHna TCU
«DHeprocHabKeHne») N AOKYMEHTbl MOTYT ObiTb 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 COCTOSIHUM OCTaHOBKM (TONIbKO 418 CMCTEM NOCTOosHHOro Toka) / Current at standstill
(DC systems only)

a) TpebosaHua TCU / TSI requirements :

®YHKUUOHANbHbIE U TEXHMYECKME XapPaKTePUCTUKM 3TOro 0CHOBHOro napamertpa (4.2.5):

(1) KoHTaKTHaa nogBecka cucTemMbl MOCTOSHHOIO TOKa A0/KHA ObiTb paccumTaHa Ha 300 A (ana
MCTOYHMKa NuTaHma 1,5 KB) n 200 A (ana cuctembl aNeKTpocHabxeHua 3 KB) TokonpuemHuKa, Korga
noesg, HaXoAUTCA B COCTOAHUN OCTAHOBKMU.

(2) [Jonyctnman Harpyska no TOKy A0/KHa ObiTb JOCTUrHYTa ANA UCNbITaTe/IbHOrO 3HavyeHuA
CTAaTMYECKOrO HaKaTua TOKOMPMEeMHWKa, npueegeHHoro B Tabavue 4 nyHKTa 7.2 craHgapta EN
50367:2012.

(3) KoHTaKTHaA noagecka 0/mKHa ObiTb CMPOEKTUPOBAHA € YYETOM TEMMEepPaTypPHbIX AMana3oHoB
B COOTBETCTBMMU C NyHKTOM 5.1.2 ctaHgapTa EN 50119:20009.

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

(2) 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:

KommeHTapwuit u3 aHanmsa OCKA-EXAA 2010 r.:

Moa, 3TMM NapameTpPoOM NOAPA3YMEBAETCA MAKCMMabHaA CMa TOKa ANA CUCTEM /IEKTPOCHADKEHMA
NOCTOAHHOIO TOKa NPU CTOAHKaX, OrpaHNUYNBAIOLLAACA NPeae/ibHbIM 3HAaYeHMEM HarpeBa KOHTAKTHbIX
BCTABOK (N/J1aCTWUH) M KOHTAKTHOrO MPOBOAA B MeCTe KOHTAKTa. [pn 3ToM HeobXxoAMMO y4uTbIBaTb
paboTy BCNoMoOraTe/NibHOro 06OPYAO0BAHUSA W HaAMYME LLEHTPASIM30BAHHOIO 3/1EKTPOCHABKEHMSA
naccaxKMpPCKMX BarOHOB Ha CTOSIHKE.

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 (asontoumn) TpeboBaHUI U JOKYMEHTOB B cTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

0O6uwan nupopmauma / General information:

Narteua, Poccua, YKpauHa, 3ctoHua

Mpu cTOAHKE 3/1eKTPOCHAbKeHWe NACcCaKMPCKUX BaroHOB OT JIOKOMOTKMBA He npounssoaunTtca. B cnyyae
MBIMC nuTaHMe NPOUCXOAMT OT HECKOJIbKMX TOKOoMpuemMHuKoB. [ostomy npobiem c Harpesom
KOHTAKTHOrO NPOBOAA B 3TUX C/Iy4asAX He BO3HMKAET M 3TOT MapamMeTp 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.

Fpysua / Georgia:

Mpu CTOAHKe 371eKTPOCHabKeHNe NaccaXKMPCKMX BaroHOB OT JIOKOMOTUBA He NPOM3BOAMTCA. B ciayyae
MBIMC nuTaHWe NPOMCXOAMT OT HECKONbKMX TOKOMPUEMHMKOB. oaTomy npobnem c Harpesom
KOHTaKTHOro NPOBOAA B 3TUX C/ly4Yasix HE BO3HMKAET 1 3TOT NapameTp He HOpMUpPYeTCS.

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. 06wyto MHpopmaLmio

See general information

Nutea / Lithuania:

Cuctem NOCTOAHHOIO TOKA HET.

No direct current systems.

Monposa / Moldova:
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Nonbwa / Poland:

TCW SHeprocHabxeHue.

Energy TSI.

Poccusa / Russia:

B Poccrn TOK B COCTOAHMM OCTAHOBKM HE HOpMUpPYeTCA.

In Russia, the current at standstill is not regulated.

Cnosakusa / Slovakia:

TCW SHeprocHabxkeHue.

ENE TSI

YkpauHa / Ukraine:

MaKcumanbHasa cuina TOKa A1 CUCTEM 3/IEKTPOCHABMKEHMA MOCTOAHHOTO TOKa MNPV CTOSAHKax
OrPaHNYMBAETCA MPede/ibHbIM 3HAaYEHMEM HarpeBa KOHTAKTHbIX BCTaBOK (M/1acTMH) U KOHTaKTHOMoO
NpoBOAa B MECTe KOHTaKTa.

Mpu BbiBOpe YMcna 1 TMNa pabounx TOKOMPUEMHUKOB AN 3/IEKTPOMOABUNKHOIO COCTaBa, rMaBHbIM
06pa3om, — Harpy3o4HOM CNOCOBHOCTbIO MO030B TOKONPUEMHUKOB.

Tak AN TOKOMPMEMHMKOB 060OPYA0BaHHbIX YrO/bHbIMKM BCTaBKaMW C TPEMA PALAMU B peskume
CTOAHKM:

Tun A: oaHonono3HbIX (3uma/neto) — 80/50 A; aByxnonosHbix —130/80 A

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

Tun C: ogHoNoNo3HbIX (3uma/neto) — 160/100 A; aByxnonosHbix — 260/170 A

[lnA TOKONPUEMHMKOB C TPEMSA PAAAMU METa/IJIOKePaMMUYECKNX NAACTUH B NOJIO3E:

[ByxnonosHbix (3uma/neto) — 500/330 A

[nA TOKONPUEMHMKOB C YETbIPbMA PAAaMM META/IIOKEPaMMUYECKUX MNACTUH B NOJ03E:
OaHono03HbIX (3uma/neto) — 300/200 A

Mpu BbIBOpE KOHCTPYKLMM M Yncna paboumx TOKONPUEMHWUKOB, YMCNa MONO30B U BMAA KOHTaKTHbIX
maTepuanoB HeobxoAMMo Kpome HOMMHanbHOro Toka 3MC yuutbiBaTh paboTy BCromoraTesibHOro
060pYA0BaHNA W Ha/MYME LLEHTPa/IM30BaHHOrO 3/1IEKTPOCHABKEeHUA NaccaskMPCKUX BaroHOB B
PEXMME ABUMKEHMA N HA CTOAHKE.

3Tn TpeboBaHMA YTBEPKAEHDI CNEAYIOWNMM AOKYMEHTAMMU:
[8.5.] HopmaTuBHbIe AOKYMEHTbI Ha M3rOTOBJ/IEHWNE U 3KCN/yaTaLMIO TOKONMPUEMHUKOB

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 —
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170/110 A

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

9ctoHusa / Estonia:

TpeboBaHuWA: CM. BbILLE.

3T Tpeb0oBaHWUA YTBEPKAEHbI CNEAYIOLMMU AOKYMEHTaMMU:
He HopmupyeTca

Reguirements: see above.

These requirements are established by the following documents:
Not standardized

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

B cBA3M C Tem, YTO 3/1IeKTPOCHAbKeHNe MNaCCa)KUPCKUX BaroHOB OT JIOKOMOTMBA MPW CTOAHKE He
Npou3BoAMNTCA, NapaMeTp He HopmMmupyeTca (3a UckatodeHnem 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) TpebosaHua TCW / TSI requirements :

®DyHKLMOHANbHbIE U TEXHMYECKME XapaKTepUCTUKM 3TOFO OCHOBHOrO napametpa (4.2.6):

(1) CuCTeMbl 3HEProcHabKeHnsa NepemMeHHOro ToKa A0NXHbl 6biTb CMPOEKTUPOBaAHbI TaK, YTo6bI
peKynepaTMBHOE TOPMOKEHWe M03BoMAN0 becnpenATCTBEHHO OBMEHMBATLCA SHEpPruen ¢ Apyrumu
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noesgamum Nanm NHbIM 06pa30M.

(2) CucTeMbl 3/1€KTPOCHABMKEHUA MOCTOAHHOIO TOKa [AO0/KHbl ObiTb CNPOEKTUPOBaHblI TaKUM
obpasom, 4YTOO6bl MOXKHO OblJIO MCNO/Ib30BaTb PEKynepaTUBHOE TOPMOMKEHUE, MO KpamHeh mepe,
nytem obmeHa saHeprmen c 4pyrumm noesaamu.

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

(1) 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 (3sontoummn) TpeboBaHUI 1 JOKYMEHTOB B cTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

PekynepaTnsHoe TOpMOXKEHUE NPUMEHAETCA HAa NOCTOAHHOM TOKe. Hanpsa)KeHne Ha WKWHAxX TAroBbIX
NOACTaHLMIA NMOCTOAHHOIO TOKA cMCTeMbl 3 KB B 30Hax NpUMeHeHWs pekynepauum pekoMeHayeTcs
nogfeprkmBatb Ha ypoBHe 3,3-3,5 KB. [MoTpebutenem 31Ol 3Heprum nasnasetcs apyron 3MC,
Haxo4AWMIACA HAa AaHHOM y4acTKe.

31K TpeboBaHMA YTBEPKAEHDI CNeayOWMMU OKYMEHTAMMU:
Mpasuna TO TAroebIX NnoaCTaHUUM XK.A4. L|9-3298

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 npumeHaeTca.

Not standardized. Not in use.

Nutea / Lithuania:

He HopmupyeTca. He npumeHaeTca.
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Not standardized. Not in use.

Monpgosa / Moldova:

Nonbwa / Poland:

TCWU sHeprocHab»xeHune

Energy TSIs

Poccusa / Russia:

JonyctTMo npu yCNnoBMW HeNpeBbIWEHUS YPOBHA HAMPAXKEHUA B TATOBOM CETWU Bbille 3HaYeHWH,
yKasaHHbIx B nyHKTe 5.1.1. NMoTpebutenem ston sHeprum asnadetca gpyron TMNC, Haxogawmica Ha
OAHHOM y4acTKe.

3Tn TpeboBaHWA YTBEPKAEHDI CNEAYIOWMMU AOKYMEHTaMMU:

MpaBnaa TEXHWUYECKOW SKCMIyaTaLuK KenesHblx gopor Poccuiickon Peaepaumm, yTeepaEHHbIE
npukasom MuHuctepcTea TpaHcnopTta Poccuiickon Pegepauymm ot 21 gekabpa 2010 r. Ne 286
(npunoxkeHne Ne 4, nyHKT 2): «YpoBeHb HanpsaxKeHUs Ha TOKONPUEMHUKE 3/1eKTPONOABUKHOIO
COCTaBa A0JIKeH 6bITb He meHee 21 KB npu nepemeHHOM ToKe, 2,7 KB npu NOCTOAHHOM TOKe U He
6onee 29 KB npu nepemeHHOM ToKe 1 4 KB npun nocToasHHOM 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 "

Cnosakusa / Slovakia:

TCW dHeprocHabxeHue.

ENE TSI.

YkpauHa / Ukraine:

PekynepaTuBHOE TOPMOXKEHME Ha KeNe3HbIX A0Porax YKpauHbl NPUMEHSAETCS KaK Ha MOCTOAHHOM,
TaK M Ha NepemMeHHOM TOKe.

Ob6n3aTesibHbIM 419 €ro NPUMEHEHUA Ha MOCTOAHHOM TOKe ABASETCS BbIMOJHEHWE OAHOrO U3 TPEX
yCnoBuit:

a) Hanumume Ha o¢uaepHon 3oHe 3IMNC B peKMMe TAMM, KOTOPbIM MOMKET MPUHATb 3SHEPTUto
peKynepaumu;

6) HanMuMe Ha NOACTAHUMAX WHBEPTOPHbLIX arperaTtoB A4S BblAAYW SHEPrUM pekynepaumm B
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SHeprocucTemy;
B) Ha/IMYME Ha NOACTAHLMAX YCTPOICTB (peocTaToB) ANA NOrNOLEHUA SHEPTUN PeKynepaLmu.
HanpsaxeHne Ha WKHax TATOBbIX NOACTAHLUMI NOCTOAHHOIO TOKa cucTeMbl 3 KB B 30Hax npumeHeHus
peKynepaunn pekomeHayeTca nogaepmseatb Ha yposHe 3,3-3,5 KB, ecnun aTo He BAMAET Ha peXxnm
OBUKEHMA NOE3L0B B PEXMME TATU.

3T TpeboBaHUA YTBEPKAEHbI CNeAYOLWMMU OOKYMEHTaMU:

[8.4.] NpaBuna yCTPOMCTB CUCTEM TATOBOrO 31EKTPOCHaBKeHUA X.A. YKpauHbl LI3-0009 (A-8-3-9

n. 8.39 absau 4)

[8.11.] Coopy:keHus TpaHcnopTa. dnekTpudmrKauma *K.4. Hopmbl npoektuposaHusa BEH B.2.3-2-2009
(n.5.19 a63au, 5 1 n.7.1.23 ab63au 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.5ands. 7.1.23 para. 4).

9cTtoHua / Estonia:

He HopmupyeTca. He npumeHaeTca.

Not standardized. Not applicable.

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

TpeboBaHMA K 3TOMYy MapamMeTpy B pasHbIX rocygapcTBax Pas/vyHbl MU HE BO BCEX rocyAapcTsBax
HopmupytoTca. Mpu paspaboTke eamHol cneumduKauMnm gna cuctembl Konen 1520 mm, 3TOT
napameTp NoTpebyeT AONOJHUTENIbHOMO U3YYEHMUA.

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.
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4.2.7. Mopadok koopouHayuu anekmpuyeckol 3awiumel / Electrical protection coordination
arrangements

a) TpebosaHua TCW / TSI requirements :

®DYHKUMNOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKU 3TOr0 OCHOBHOro napamertpa (4.2.7):

MpoeKT AnA cornacoBaHWMA 3NEKTPUYECKOM 3aWmUTbl MOACUCTEMbI SHEPTrOCHABXKeHUA [O0/KeH
COOTBETCTBOBATb TPEOGOBAHUAM, NOAPOOHO U3N0XKEHHbIM B NyHKTe 11 cTaHgapTa EN 50388:2012.

Ocobbliit cnyyait (7.4.2.6.1) AnA NoNbCKOM XKenesHoaopoXKHOW ceTu (Cayyali «M» (T.e. NOCTOAHHbIN)):
Ons nonbckon cet 3 KB= npumeyaHue «c» B Tabamue 7 ctaHgapta EN 50388:2012 3ameHAeTca
npumedyaHnem: ABTOMATUYECKUIA BbIKAOYATENb A0/KeH cpabaTbiBaTb OYeHb BbICTPO NpU BOAbLLMX
TOKax KOPOTKOro 3amMblKaHMA. HacKo/IbKO 3TO BO3MOXHO, cneayeT aKTMBMPOBATb aBTOMaTUYECKUiA
BbIK/tOYaTeNb TATOBOW eAuHUUbI, 4YTOBbl M3bexaTb BKAOYEHMA aBTOMATUMYECKOrO BblK/OYaTens
noAacTaHUuMN.

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 (3Bontoumn) TpeboBaHMt U AOKYMEHTOB B cTpaHax-dneHax OCH/J / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

O6uwan nupopmauma / General information:

Fpy3usa, Nlateua, iutea (MHpopmauma us aHanmsa 2010 r.), Poccusa, YKpanHa, ICTOHUSA:

3aWwmTa CMCTEM 3/IEKTPOCHABKEHMA BbINOAHAETCA U3 YC/I0BUI obecnedyeHuUs OrpaHUYEHMA BcCex
OTK/IOHEHWI OT HOpManbHOM PaboTbl, NeperpysoK, OTKAOYEHWIN KOPOTKUX 3aMblKaHWMI. MpuHLMN
KOOPAMHALNN — CENEKTUBHOCTb:

a) no BpemeHu cpabaTbiBaHMA HauyMHas C MWHUMaANbHOrO, B/IM3KOrO K MECTy MOBPeXAEeHUs, U
YBE/IMYEHUA BPEMEHM CPabaTbiBaHMA HA CTYMeHb CE/IEKTUBHOCTM NO HAMNPaBAEHUIO K WMCTOYHUKY
NUTaHus;

6) No TOKy (4N TOKOBbIX), CONPOTUBAEHUIO (ANA AUCTAHUMOHHbLIX), N3bUpaTenbHOCTM (AN Apyrux
3awmT).

Tok 1 BpemMa cpabaTbiBaHWA 3aWMT HA 3/EKTPONOABUKHOM COCTaBE AO0/MKEH OblTb MUHUMAIbHBIM U
OTCTPOEHHbIM OT TOKa M BPEMEHM CpabaTbiBaHMA 3aLUMUT HA TATOBbLIX NOACTAHUMAX HA OAHY CTyNneHb
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CeNneKTnBHOCTWU.

MpoeKTMpoBaHNE N COOPYKEHWE YCTPOWMCTB 3alMTbl HEOOXOAMMO BbINO/IHATL MO HOPMAaM CTPaHbI
NPUMEHEHMA, HO 3TN YCTPOMCTBA A0MXKHbl OTANYATb Harpy3ku oT IMNC OT HEHOPMAJIbHbIX PEXKUMOB, He
OO/MKHbI  AOMNYCKaTb JIOXHbIX CPabaTbiBaHWN, HO OOKHbI H3aAEXHO OTKAOYaTb MNOBPEXAEHHbIE
YYaCTKM.

MepepbiB gonyckaetca Ha Bpems AMNB (ABTomaTuyeckoe [oBTopHOe BkatoueHue), onpeaensemoe
HeobxoaMmMOoCTbio 0becneynTb CeNIeKTUBHOCTb 3aLMTbl Ha MNOACTAHUMK (MOCTY CEKLMOHMPOBAHUA) No
OTHOLLEHMIO K 3alMTe Ha 3/1eKTPONOABUMKHOM cocTaBe. Ha moctossHHOM Toke He 6onee 7,0 c, Ha
nepemeHHOM Toke He 6onee 1,0 ¢ (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).

Fpysua / Georgia:

Kak YKa3aHO Bbille.

As stated above.

KasaxcraH / Kazakhstan:

Nateua / Latvia:

He HopmupyeTca. Ha NpaKTuMKe, Kak yKa3aHo Bbllue.

Not standardized. In practice, as stated above.

Nutea / Lithuania:

[4.2.] NpaBuna ycTpoiicTBa 1 TD KOHTaKTHOM ceTn AE/41(uHdopmauma ns aHanmsa 2010r.)

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

Monpgosa / Moldova:
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Nonbwa / Poland:

TCW aHeprocHab»xkeHne NpUMEHUTENIbHO K cneundruyHOMyY Cay4vato, ONMCaHHOMY B NyHKTe 7.4.2.6.1
TSI Energy.

Energy TSI with regard to the specific case described in clause 7.4.2.6.1 of TSI Energy

Poccusa / Russia:

«Ycmpolicmea mexHO02U4eCcK020 31eKMPOCHABHEHUA OO0AM(HbI  3aWUWamMb6CA O0mM MOKO8
KOPOMKO20 30aMbIKQHUA, MepeHanpAaXceHul, 8KMoYaas ammocgepHsie U KOMMYymAauyuoHHble, U
repezpy3oK ceepx yCmMaHOBAEHHbIX HOPMY.

31K TpeboBaHMA YTBEPKAEHDI CNeayOWMMU OKYMEHTAMMU:

MpaBuaa TeXHUYECKOM 3KCMyaTauum KenesHbix gopor Poccuiickoit ®epepauun, yTBepKAEHHbIE
npukasom MuHucTepcTBa TpaHcnopta Poccuitckoit depepaumm ot 21 gekabpa 2010 r. Ne 286,
npunoxeHue 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)

Cnosakusa / Slovakia:

TCW dHeprocHabxkeHue.

ENE TSI.

YkpauHa / Ukraine:

3T TpebOoBaHUA YTBEPKAEHbI CAEAYIOLMMU AOKYMEHTAMMU:

[8.3.] MpaBuna yCcTpOMCTB 3N1EKTPOYCTAaHOBOK, MY -2017 (pa3aen 3, 3awmTa U aBTOMaTUKa).

[8.4.] MpaBuAna yCTPOMCTB CUCTEM TAFOBOIO 3/1EKTPOCHAabKeHUA K.A4. YKpauHbl L13-0009 (pasgen 11,
3alwmTa OT KOPOTKMX 3aMblKaHUI U Neperpysok)

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)

3cronua / Estonia:

TpeboBaHWA: CM. BblLLE.

3T TpeboBaHUA YTBEPKAEHbI CNeAYIOLMMM AOKYMEHTaMM:
[9.1.] OT3 x.A. 3cToHUKM, n.112, 116, 117

Reguirements: see above.
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These requirements are established by the following documents:
[9.1.] Estonian Railways TOR, s. 112, 116, 117

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

Moaxon K STOMy MapamMeTpy BO BCEX rocyAapcTBax B NpUHUMNE OAMHaAKOB. Mpu paspaboTke eanHOM
cneumdukaumm ansa cuctemol kKonem 1520 mm, 3ToT NnapameTp notpebyeT AONOAHUTENBHOIO U3yYeHUA
OTHOCUTENIbHO KOHKPETHbIX 3HAaYEHWUIN BEIMYMH CUJIbl TOKA, HANPAXKEHUA U BPEMEHU.

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. F[apMOHUKU U OUHamu4eckue aghgekmel 8 cucmemax nepemeHHo20 moka / Harmonics and
dynamic effects for AC traction power supply systems

a) TpebosaHua TCW / TSI requirements :

®YHKUUOHANbHbIE U TEXHUYECKUE XapaKTePUCTUKM 3TOrO OCHOBHOIO napametpa (4.2.8):

(1) B3aVIMO,CI,EI71CTBM€ CNCTEMDbI TAroBoro 3ﬂeKTpOCHa6)‘KEHMH M noaABMXHOIo COCTaBa MOKET
npmeBectun K HeyCTOVIHMBOCTM 3ﬂeKTpMHeCKOﬁ CncrTembl.

(2) YT106bI 4OCTUYb COBMECTUMOCTM INEKTPUYECKOWN CUCTEMbI, FAPMOHUYECKME NepeHanpsaKeHns
AO/KHBI 6bITb OrPaHNYEHbI KPUTUYECKMMM 3HAYEHMAMW B COOTBETCTBMM C NyHKTOM 10.4 cTaHpapTa
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 (3sontoumn) TpeboBaHMt U JOKYMEHTOB B cTpaHax-dneHax OCHK /M / Analysis of the (evolution)
of requirements and documents in OSJD member countries:
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O6was nupopmaumsa / General information:

Bonpocbl anekTpomarHMTHon coBmectumocTtun ¢ CLLB, cuctemammn pagmocsasn u TPETbUMM MLAMU B
OaHHOM pa3gene He paccmaTpuBatoTcs.

Electromagnetic compatibility with CCS, radio communications systems and third parties is not
considered in this section.

Fpysua / Georgia:

He HopmupyeTca.

Not standardized.

KasaxcraH / Kazakhstan:

Narteua / Latvia:

He HopmupyeTca. CucTem nepeMeHHOro TOKa HeT.

Not standardized. No alternating current systems.

Nutea / Lithuania:

He pernameHTtupyetca (MHpopmauma ns aHanusa 2010 r.).

Not regulated (information from the analysis of 2010)

Monposa / Moldova:

MNonbwa / Poland:

Cuctem nepeMeHHOro ToKa HeT. He HopmupyerTcs.

No alternating current systems. Not standardized.

Poccua / Russia:

[na anekTpoBo3oB B Poccun TpeboBaHMA K CNEKTPaibHOMY COCTaBY TOKa pernameHTMposaHbl TOCT P
55364—2012 «3neKTpoBo3bl. Obume TexHUYeckme TpeboBaHUsA» (NyHKT 5.24):
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5.24 3OnekTpoB03 BO BpeMs ABWXXEHUS WU CTOAHKW He JOIMKEeH co3faBaTb NoMexn paboTe penbCcoBbiX
uenen yctpoicte CLUB n aBTomatnyeckon nokomMoTuBHON curHanuaauum (AJ1C), cpeacTB aBToMaTUYeCKOro
KOHTPONA TEXHWUYECKOTO COCTOAHNS XK EeNe3HO40POXKHOro NOABMKXHOIO COCTaBa.

YPOBHW rapMOHWN4ECKUX COCTaBNAIOLLMX TOKa AMeKTPOBO2a He AOIMKHbI NPeBbIlaTh 3HaYeHWIA, NpuBe-
OeHHbIX B Tabnuue 5.

Tabnwuya 5— [donycTMMble ypOBHU MELLAIOLLET0 BIMSHUSI TAFOBOIO TOKa

[onycTuMble ypOBHW TOKa NoMex

CHcTema aneKTpocHaGHeHus SddeKTUBHOE 3HAYEHWE TOKA
HomuHaneHaa yactoTa rapMOHMWKA NPWU HENPEPLIBHOM
Monoca vacToT, My .
CUrHaneHOro Toka, Ny BozgencTeuK (Bonee 0,3 c), A,
He Bonee
. 50 46—54 1,3
[MoCTOAHHBINA TOK 1
HanpsikeHuem 3 kB 40—46 5.0
P 54—60 50
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Owonvatue madnuusi 5

,D,UI'I}TL‘,[HMI:IE! YPOBEHW TOKE NOoMEX
Cucrema snexrpocHatsernn JhherTMBHOE 3HAUEHHE TOKE
HomvHaneHas yacrora A rapMOHHEN NEM HENPEPRIBHOM
i ) MNanoca wacror, My _ \

CMIHaNeHoM Toka, My eoagencTenn (Gonee 0,3 ¢), A,

He Bones

MocToRHHLIA TOK 25 21—29 1.0(1.9)

3 kB 19—21 11,6
HanprmeHuem 3 K 2931 116
25 21—29 1,0
15—21 4.1
29—35 4.1
MepemeHHbIA TOK
HanpseHuem 25 kB 75 65—85 4.1
cHacToToil 50 My
4500 4462,6—4537.5 0.2
5500 5482,5—5537.5 0.2
175 167—184 04
420 408—432 0.35
480 468—402 0,35
MocToAHHLIA TOK 580 568—502 0,35

HanpaxeHueM 3 kKB

W NepemMeHHLIA TOK 720 708—732 0,35

HanpseHwem 25 kKB

cyactoTor 50 My 780 768—702 0,35
4545™ 4507,6—4582.5 0.2

5000 4962,5—5037.5 0.2

5555™ 5517,5—5592,5 0.2

* B crobkax ykazaHkl 3HaYEHWR ONR 3NeKTpoEo208, oBopyaoBaHHEIX YCTPOWCTEOM ANS KOHTPONSA FapMOHUYEcKoR
COCTABNAKWER YacToTol 25 MU, MMerwmx hyHKLMD PABHOMEPHO YMEHLLUATE TATOBYH MOLLHOCTE NPW NpEBEILLEHANA
FPaHUHHOND 3HAYEHWUR.

** [ns 3neKkTpoOBO30B NEPEMEHHOMD TOKA NPOBEPKY COOTBETCTEBKMA B nonocax Hactot 4545, 5555 Ny npoeoasT npu
HANKWYKUA COOTBETCTEYHILL MK 3aNKUcel B TEXHWYECKOR OKYMEHTALMW W OhMUWMANLHOM NOATEEPHAEHUKA 3 KCNNYaTupyH-
LEd oprasu2anni o HanuYMK Ha NpeanonarasMom NoNMroHe 3KCNNYaTauuW pensLCoBLIX LUenei ¢ pabourmy nonocamu
YacToT curHansHoro Toka 4545, 5555 Mu.

Ons anekTponoe3nos B Poccun TpeboBaHMA K CNeKTpasbHOMY COCTaBY TOKa perfiameHTupoBaHbl FTOCT
P 55434—2013 «3nekTponoe3sga. Obuwme TexHnyeckme TpeboBaHma» (NyHKT 7.10.1):
7.10.1 YpoBHM rapmMOHWYECKNX COCTABNSALLMX TOKa 3MeKTponoesaa He A0MKHbI NPEBLILAaTh 3HaYEHMIA,

yKasaHHbIx B Tabnuue 5.
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TaGnuua 5— JonycTHMbIE YPOBHW FAPMOHWHECKMX COCTABNANLLIMX TOKA 3NEKTPONoe3aa

Monoca uacTor LleHTpansHaR YyacToTa OedcTeYHLISE SHAYSHHE
O e ooeaes ™" | rapwommecin cocraamo- | 070 ot | eouosneonn socrssraou
LM TOKA IMEKTRON0E3AA, Ty yoTponcTe CUE M ANC), Ty yacToT, A, He Donee
CHCTEMa NOCTOAHHOIMD 19—21 11,6
Toka 3 KB 21—29 25 1.0
25—31 11,6
40—46 5.0
46—54 a0 1.3
54—60 3,0
4507—4583 4545 0.2
5517—5593 5555 02
CHUCTEMA NEepeMeHHOMD 15—21 41
ToKa 25 kB, 50 'y 21—29 25 1.0
25—35 41
65—85 75 41
4462—4538 4500 0.2
5462—5538 5500 0,2
CHCTEMBI NOCTOAHHOMD 167—184 175 04
ToKa 3 KB W nepemMeHHOro
Toka 25 kB, 30 Ty 408—432 420 0,35
468—492 480 0,35
o68—592 280 0,35
708—r32 720 0,35
T68—792 780 0,35
4962—5038 5000 0,2
* ¥Ka3aH ypoBeHb AeWCTBYHLWErD 3HaYeHWA, PaccyMTaHHbIi Cpasy AnA BCexX rapMOHMYECKWX COCTABNALLMX,
OAHOBPEMEHHO NPUCYTCTBYIOWMK B 3a[1aHHOM NoMoce, © ANUTENBHOCTEID ero Bo3amylyeHusa 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 Requency band, Hz Effective value of
signaling current, Hz current harmonics

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

DC voltage 3 kV

DC voltage 3 kV 29—29 ,

AC voltage 25 kV with
frequency 50 Hz

DC voltage 3 kV and
AC voltage 25 kV with
frequency 50 Hz

* 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 system
of an EMU

Frequency band of
harmonics components
of the current of an
EMU, Hz

Central frequency
band (nominal
frequency of signaling
current of CCS devices
and ALS), Hz

Actual value of
harmonics components
of the current of an
EMU in the frequency
band*, A, not more

than

DC voltage 3 kV

AC voltage 25 kV with | 521 [ [ .
frequency 50 Hz i )

DC voltage 3 kV and [ &7 .
AC voltage 25 kV with | :
frequency 50 Hz $08—43.

i
&M

* 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.

Cnosakusa / Slovakia:

He HopmupyeTca.
Ha nuHuax koneun 1520 mm cuctem nepemeHHOro ToKa HeT.

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

YkpauHa / Ukraine:

He HopmupyeTca.

Bonpoc B3aMMHOro BAVAHMA NOABUMKHOIO COCTaBa U CUCTEMDI 3HepI'OCHa6)+(eHMFI HaXo4uTCA B CTaanun
HaYy4HbIX VICC!'Ie,CI,OBaHVI[;I B CBA3MN C MaJibiMm CPOKOM 3Kcnayataunm NOKOMOTUBOB, O60pyAOBaHHbIX
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TATOBbIMW MOJIYNPOBOAHNKOBbLIMM Npeobpa3oBaTensimu.

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 nepemMeHHOro Toka HeT.

Not standardized. No alternating systems.

c) NMepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpeboBaHUi B cTpaHax-4yneHax OCH /I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

Bonpoc B3aMMHOTr0 BAVSAHWA NOABUXHOIO COCTaBa U CUCTEMbI IHEPTOCHABKEHUSA HAaXOANUTCA B CTaAUU
Hay4YHbIX UCCNEAOBaHUI B CBA3M C MaJibiM CPOKOM 3KCMJyaTaLMu JIOKOMOTUBOB, 060OPYA0BAHHbBIX
TATOBbIMW MOYNPOBOAHUKOBLIMKM NpeobpasoBatensmu. MNpu paspaboTke eauHON cneumopuKalmm
AN cucTembl Kolen 1520 mm, 3TOT napameTp noTpebyeT JOoNONHUTENbHOTO 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 FeoMeTpMA KOHTAaKTHOM NOABECKU M KauecTBo Tokocbema / Geometry of the OCL
and quality of current collection

4.2.9 [eomempuyeckue napamempbl KOHMakmHol nodsecku / Geometry of the overhead
contact line

a) Tpebosanua TCW / TSI requirements :

PyHKLMOHANbHbIE U TEXHMYECKME XapaKTEPUCTUKMN 3TOro OCHOBHOrO NapameTpa (4.2.9):

(1) KoHTakTHaa noaBecka AO0/MXHa ObiTb  CNPOEKTMPOBaHA A41Aa  TOKOMPUEMHUKOB,
reomMeTpuyeckme mnapameTpbl KOTOPbIX YKasaHbl B nyHKkTe 4.2.8.2.9.2 TCU «JIOKOMOTMBbI W
nacca*KMpPCKMit NOABUNKHOM COCTaB», C yYEeTOM NPaBuA B NyHKTe 7.2.3 HacToawmx TCU.
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(2) BblcOTa KOHTAKTHOrO MPOBOAA W FOPWU3OHTA/IbHOE OTK/JIOHEHME KOHTAKTHOrO nMpoBoga nog
Bo3delicTBMeM OOKOBOro BeTpa ABAALOTCA (aKTopamu, onpeaensowmmn uHTeponepabenbHOCTU
YKENe3HOA40POXKHOM CeTu.
4.2.9.1. BbicoTa KOHTAKTHOrO NPOBOAA

(1) JonycTmble 3HaYeHMA BbICOTbl KOHTAKTHOrO NPoBoAa NpuseaeHsl B Tabanue 4.2.9.1.

Tabauya 4.2.9.1 Boicoma KOHMAKMHO20 nposood
OnucaHue v 2 250 [km/u] v < 250 [Km/u]

HomnHanbHaA BbICOTa KOHTAKTHOIO

OT1 5080 g0 5300 OT1 5000 po 5750
nposoaa [mm]

B cootBeTcTBMM C nyHKTOM 5.10.5
5080 cTaHaapTa EN 50119: 2009, B
3aBMCMMOCTM OT BbIOpaHHOro rabapuTta

MMWHMManNbHaA BbICOTa KOHTAaKTHOMO
nposoaa [mm]

MakcmmanbHaAa pacyeTHan BbICOTa

5300 6200"
KOHTaKTHOro nposoga [Mm]

1 MpnHMMaa BO BHUMAHMeE AOMYCKU U NoabeMm B coOoTBeTCTBUM € puc. 1 ctanaapta EN 50119:2009,
MaKCMMa/IbHasA BbICOTA KOHTAKTHOMO NPOBOAA He A0/KHA npeBbiwaTtb 6500 mm.

(2) Ons cBA3WM MeXAay BbICOTOM KOHTAKTHOro npoBoga v pabouyeit BbICOTOM TOKONPUEMHUKA],
cm. puc. 1 ctangapta EN 50119:2009.

(3) Ha »kenesHoaoporKHbIX Nepee3fax BbiICOTa KOHTAKTHOrO NPOBOAA A0/KHA onpeaenaTbca
HaUMOHaNbHBbIMM NpPaBUIAMK U, B OTCYTCTBME HALMOHAJbHbBIX NPaBW/, B COOTBETCTBUM C
nyHKTamun 5.2.4 1 5.2.5 ctangaprta EN 50122-1:2011.

(4) Ona cuctem Konem 1520 um 1524 mm  3HAYeHMA BbICOTbI KOHTAKTHOrO nNpoBoAa
cnepyrowme:

a) HomunHanbHaA BbICOTA KOHTAKTHOro nposoga: ot 6000 mm 0 6300 mm;

b) MWHMManbHaA pacyeTHaA BbICOTa KOHTAKTHOro nposoga: 5550 mm;

C) MaKcMmanbHas pacyeTHas BbiCOTa KOHTaKTHOro nposoaa: 6800 mm.
4.2.9.2. MaKkcMmanbHOe ropmM30oHTa/IbHOE OTK/IOHEHME

(1) MaKcuMMaibHOe FOpU30oHTaIbHOE OTK/IOHEHWE KOHTAaKTHOro MpoBoAa OTHOCUTENLHO OCU
KenesHoA0pOoKHOro Nyt Npyu 60KOBOM BeTpe A0/KHO COOTBETCTBOBATb Tabamue 4.2.9.2.

Ta6nuua 4.2.9.2 MakcumasnbHoe 20pPU30OHMA/IbHOE OMK/IOHEHUe 8 3asucumocmu om 0n1UHbI

MOKorpuemMmHuUKa
,ﬂ,l’lMHa TOKOMpUeMHUKa [MM] MaKcumanbHoe rOPMN30HTa/IbHOE OTK/IOHEHUE
[mm]
1600 400"
1950 550 1
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Y 3Hauenns foKHbI 6biTh CKOPPEKTUPOBaHbl C YY4EeTOM CMELLEHUA TOKOMPUEMHUKA U [0MYyCKOB
KoJien B cooTBeTCTBMM C NyHKTOM 1.4 Mpunoxerusn D (cm. MpunoxceHue 7.1 kK Hacmoauwemy AHanu3y).

(2) B cnyyae mMHoropesnbcoBoro nytM TpeboBaHWE TFOPU3OHTAZIbHOFO OTK/IOHEHMA A0/KHO
cobnoaaTbCa ANA KaxkAoW Mapbl penbcoB (NpeaHasHaudeHHbIX AN 3KCyaTauuu B
KauyecTBe OTAe/IbHOWN Ko/ien), KOTopble A0/XHbI OLLEeHUBATbCA B cooTBeTcTBMU ¢ TCU.

3 Cuctema Konen 1520 mm: [lnA  rocy[apcTB-Y4N€HOB, MNPUMEHAIOWMX  Npoduab
TOKOMPUEMHMKA B COOTBETCTBMM C NyHKTOM 4.2.8.2.9.2.3 TCU «JIoKOMOTUBbI MU
NnaccaXKMpPCKUM NOABMMKHOW COCTaB», MaKCMMAJIbHOE TOPM3OHTa/IbHOE OTK/IOHEHMUE
KOHTaKTHOro NpoBoAa OT OCEBOM JIMHWUM TOKOMPUEMHMKA NpU BOKOBOM BETPE AO/IKHO
coctagnatb 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 1)
5300 6200

height [mm]

Y Taking 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) For the track gauge system 1520 and 1524 mm the values for contact wire height are as
follows:

@) 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

(1) 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"
1950 550 "

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 MOJI0XKEHUA, KacaloLmecs 3TOro OCHOBHOTO NapameTpa:

7.2.3. TnaH peanusaumm reomeTpUYecknx NapameTpoB KOHTAKTHOM NOABECKU

7.2.3.1. Obbem NaHa peanmsaumnm

MnaH peannsaunmn rocyfapcTs-4eHOB AO/KEH YYUTbIBATb CeAYHOLINE SNEMEHTDI:

(a) yCTPaHeHWe pasnnynin Mexay pas/iMiHbIMM pa3mepamm KOHTAKTHOM NOABECKM;

(b) noboe coeanHEHWE C CyLLECTBYIOWMMM pasmepamMu KOHTAKTHOW MOABECKM B COCEAHMX
30Hax;

(c) cylectsyowme cepTUPULMPOBAHHbIE 3N1EMEHTbI MHTEponepabenbHOCTU ANA KOHTAKTHOM
noABecKu.

7.2.3.2. Mpasuna peannsauymm cuctembl Konen 1435 mm

KM fonxHbl 6bITb pa3paboTaHbl € y4ETOM CieayoWwmnX NpaBun:

(a) HoBble IMHMM CO CKOPOCTbIO Bbile 250 KM/4Y4 A0/KHbI COOTBETCTBOBATb TOKOMPUEMHMKAM,
yKasaHHbiM B nn. 4.2.8.2.9.2.1 (1600 mm) n 4.2.8.2.9.2.2 (1950 mm) TCU «JIoKOMOTUBbLI W
naccaxKMpPCKMN MOABUMKHOM COCTaBy.

Ecnu 310 HeBo3MOXKHO, KM A0MKHbI BbITb CMPOEKTUPOBAHbI 418 UCNOb30BaHMA, N0 KpaliHel Mepe, ¢
TOKOMPUEMHUKOM C FeOMEeTpMeit TOoJIOBKM, YKasaHHOW B nyHKkTe 4.2.8.2.9.2.1 (1600 mm) TCU
«JIOKOMOTMBbI M NACCAXKUPCKUIA NOABUKHOM COCTaB».

(b) PeKOHCTpyMpoBaHHbIE NN MOLEPHU3UPOBAHHbIE JIMHWUM CO CKOPOCTbIO, MPEBbLILIAIOLLEN UK
paBHoN 250 KM/4, OONHbI COOTBETCTBOBATb, NO KpaliHeil mepe, TOKOMPUEMHUKY C reomeTpuen
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rOJIOBKW, YKasaHHoOM B nyHKkTe 4.2.8.2.9.2.1 (1600 mm) TCU «JIOKOMOTMBbI M MACCAXKMUPCKUIA
NOABUMKHOM COCTaBY.

(c) Opyrvne cnyydan: KM gonkHbl 6bITb CNPOEKTUPOBAHbI 414 UCMOb30BaHMSA, MO KpaliHel mepe, C
TOKOMPUEMHMKAMN C TFeOMeTpuein rOoNOBKW, yKasaHHon B n. 4.2.8.2.9.2.1 (1600 mm) wau n.
4.2.8.2.9.2.2 (1950 mm) TCU «JTOKOMOTMBBI M NACCaXKMPCKNI MOABUKHOMN COCTaB».

7.2.3.3. Cuctembl Konieu, oTinYHbIe oT 1435 mm

KM [go/mKkHbI ObITb CNPOEKTUPOBaHbI AJ1IA WCNONb30BaHMA, MO KpanHel mepe, C OAHMM U3
TOKOMPUEMHUKOB C FEOMETPUEN TONOBKW, YKasaHHOM B nyHKTe 4.2.8.2.9.2 TCU «JIOKOMOTUBbI U
naccaXKMPCKNn MOABUMKHOM 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 (3sontoumn) TpeboBaHMt U JOKYMEHTOB B cTpaHax-dneHax OCHK /M / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

06wan nupopmauma / General information: ‘
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Ka3zaxcran, JlutBa, Poccusi, Ykpauna, IcTtoHus:

BricoTa moaABECa KOHTAKTHOI'O MMPOBOJAd HA NIECPETOHAX U CTAHIUAX OOJIKHA OBITh:

BbicoTa nmogBeca KOHTAKTHOIO MPOBOAA 3 kB nocr. 25 kB 50 I'g
HomuHansHas 6250 MM 6250 Mmm
MunuMainbsHast

® Ha IEePEeroHax W CTaHITUIX 5750 mm 5750 mm

e Ha mepees3aax 6000 mm 6000 MM

® B HCKJIIOYHUTEIbHBIX CIIy4asix C 5550 MM 5675 mm

0c060ro pasperieHns (5570 mm 1u1a Poccun)

MakcuManbHas 6800 MM 6800

* Ecnm 9T0O HE ONpesieieHO B HOPMATUBHBIX IOKYMEHTaX.

[Ipu snexTpudukanmu (HOBOM CTPOUTEIHCTBE, PEKOHCTPYKIIMM W OOHOBIICHHUH), IJIS
oOecrieyeHHsT TOCIEAYIOMEH MOJABEMKH TYTH BBICOTY, TOJBECKH TIPH OECIPOBECHOM
TIOJIOYKEHHH KEJIaTeIIbHO BBIICP)KUBATH!

e JlaTBus, JIutBa 1 DctoHus: 6500 MM Ha neperoHax u 6600 MM Ha CTaHUIUSIX.

e Poccus u Ykpauna: 6500 MM Ha neperoHax v CTaHIUAX.

OpM30HTa/IbHOE OTK/IOHEHWE KOHTAKTHOrO MPOBOAA OT OCUM TOKONPUEMHMKa C AAMHON pabouei
Yyacti nosnosa 1270 mm c y4yeTom nporvba onopbl U AeNACTBUA BETpa AOMKHO ObiTb He 6onee: ans
NPAMbIX Y4acTKoB nyTn — 500 mm, gna Kpmebix — 450 mm.

Poccus (10m0THUTEIBbHO):

1. ITo moka3arento «Bvicoma nodgeca KOHMAKMHO20 NDOBOOAY:

[IpaBuna TeXHUYECKON HSKCIUTyaTalUW >KeNe3HbIX aopor Poccuiickoil ®epepaunu, yTBEp:KIEHHBIE
mpukazoM MmuaKcTepcTBa TpaHcmopta Poccwiickoit ®emepanmu ot 21 mexabpss 2010 r. Ne 286
(mpunoxenue Ne 4, myHKT 4):

«Bvicoma nooseca KOHMAKMHO20 HPOBOOA 6HE UCKYCCMBEHHBIX COOPYICEHUU O0NICHA Oblmb He
Menee:

HA NepecoHax U HCene3H000POICHBIX Cmanyusx - 5750 um;

Ha Jcene3no00podxcHbix nepeesdax - 6000 um.

Bvicoma nooseca konmaxkmmnozo npogooa @ npeodenax ucKyCCmeeHHbIX COOPYHCEHUL OONNHCHA ObIMb He
Menee:

5550 mm - 0515t KOHMAKMHOU Cemu ROCMOARHO20 MOKA HanpsidceHuem 3 KB,

5570 mm - Ons KOHMAKMHOU cemu nepemeHH020 MoKa HanpaxceHuem 25 kB.

Bvicoma nodseca konmaxkmmnozo npooda oondicua bvims He Honee 6800 ymm.

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

Hns npoektupoBanust BCM tpeboBanus ycranosnensl [[OCT P 58322—2018 «KonrtaktHast ceTb yis
BBICOKOCKOPOCTHBIX KEIEe3HONOPOXKHBIX JHHUHA. TexHudyeckue TpeOPOBaHUS M METOABbl KOHTPOJISI»
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(obnacth nmpumenenus 250>v>400 km/4), myHKT 4.2.1:

«Bvicmopa nooseca konmakxmrno2o npoeooa, Mm, 00JHCHA ObIMb He MeHee:

- 5550 — 0551 KommakmmoU cemu cucmemvl INEKMPOCHAOICEHUS NOCUMOAHHO20 MOKA HANPSIICEHUEM
3 kB;

- 5600 — 0ns KoHmaxmuoOU cemu cucmemvl INEKMPOCHAOICEHUS NEPEMEHHO20 MOKA HANPANCEHUEM
25 kB.

Buvicoma noodseca konmaxmuozo npogooa 0ovicHa bvims He boaee 5900 mmy.

2. ITo mokazaTeio «20PpU30OHMATIbHOE OMKIIOHEHUE KOHMAKNIHO20 npoeoda»:

BMecTo mokazaTenst «2opu3oHmanbHoe OmMKIOHEHUe KOHMAKMHO20 npogoday B Poccun HOpMupyercs
MOKAa3aTellb «BbIHOC KOHMAKMHO20 np0ogooay. COOTBETCTBYIOIIMA TEPMUH YCTaHOBJIEH CT. 89
I'OCT 32895—2014 «Onekrpudukanuss M 5SIEKTPOCHAOKEHHE >KENE3HBIX J0opor. TepMuHBI U
OIIpEeeIIEHUs», IPUHATOMY TaKkxke B bermapycu, Monziose u Ykpause.

«BVIHOC KOHMAKMHO20 nposoda: Haubonvuiee paccmosnue om npoexyuu MOUKU KOHMAKMHO2O
npo6o0Aa HCene3HOOOPONCHOU KOHMAKMHOU NOOGECKU HA NIOCKOCHb NYMU 00 OCU HYMUY.

3HauYeHUsT TIOKA3ATENsl «BbLIHOC KOHMAKMHO20 Np0o8oOa» Ha CTaJMU JKCIUTyaTanud B Poccumn
peryiamenTupoBaHbl [IpaBunaMu cojiep>KaHUsl KOHTAKTHOW CETH, MUTAIOIINX JIMHHUH, OTCACHIBAIOIIUX
JIMHUW, WIyYHTUPYIOIUUMX JIMHUHA M JIMHUN 3JIEKTPONEPEAAUYr, YTBEPKAECHHBIMU PACHOPSIKEHUEM
OAO «PXI» ot 25 ampenst 2016 1. Ne 753p (mogmyskT 7.7.5.3):

«IIpedenvHo donycmumvle 3HAUEHUS 8bIHOCA KOHMAKMHO20 NPOB0OA:

HA NPAMBIX YHACMKAX Nymu npu ckopocmu ogudicenuss 00 160 km/yu — (300+30) mm;

HA NPAMBIX YHACMKAX nymu npu ckopocmu osusicenust eviute 160 km/v — (300+£20) mm;

Ha KPUBbIX y4acmKax nymu — 8 coomseemcmsuu ¢ maobauyet §.

Ta6n1/1ua 8 — HpGIIGJ'II)HO AOITYCTUMBIC 3HAYCHUS BBIHOCA KOHTAKTHOI'O

IIpOBOJd4 B KPHUBBLIX

Pannyc xpuBoit, M| IlpenensHo JOMyCTHMBIC 3HAYEHUSI BHIHOCA KOHTAKTHOTO MPOBOJIA, MM,
JUTSI JUTAHBI TPOJIETa, M

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

BKIIOY. | 10 35 | 1040 | mo45 | o 50 | no 55 | o 60 | mo 65 | mo 70

-350 | -400 | -400
Mo 300 Bkmou. | Z355 | “a00 | -200

250 | -300 | -350 | -400 | -400
Ce. 30010500 | Z550 | 2300 | 350 | 200 | 200 | - - - -

150 | -200 | =250 | -300 | -350 | -400 | -400
Ce. 500 10 800 | 355 | 500 | 250 | 2300 | 350 | 200 | -200

100 | -150 | -200 | -250 | -300 | -350 | -400 | -400
Cs. 800 10 1000 | 55 | 2150 | 200 | =250 | 300 | 350 | -400 | -400

300 | -100 | -150 | -200 | -250 | -300 | -350 | -400 | -400
Cs. 1000 10 1200\ 700 | 2100 | -150 | -200 | -250 | -300 | 350 | -400 | -400

300 | -300 | -300 | -150 | -200 | -250 | -300 | -350 | -400
C. 1200 10 1500\ 955 | ¥100 | ~0 | -150 | -200 | -250 | =300 | -350 | -400

Cs. 1500 110 2000 -300 | -300 | -300 | -300 | -300 | -200 | -250 | -300 | -300
: +200 | +150 | +100 | +50 0 -200 | -250 | -300 | -300

CB. 2000 110 3000 -300 | -300 | -300 | -300 | -300 | -300 | -300 | -300 | -300
) +300 | +250 | +200 | +200 | +150 | +150 | +100 } +50 0

IIpumeuanus

1 B yncnutene — 3HaueHHUs BBIHOCA Yy OJHOW OMOPHI, B 3HAMEHATENNe — Y CMEXKHOU ¢
HEH.

2 3HayeHHUs BBIHOCA, OOBEJCHHBIC YTOJIEHHOW JIMHUEH, MPUMEHSIOT TOJBKO IS
YYaCTKOB CIUIOIIHOM 3acTpOMKH, JIECHBIX MAacCHBOB M BBIEMOK IIyOMHOW Oonee 7 M. B
JPYI'MX MECTAaX 3TU 3HAYEHUs HE IPUMEHSIOT.
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3 [Ipouepk B rpade TaONMIBI O3HAYAET, YTO JJIMHA MPOJETa MPH TAKOM paaUyce
KpHUBOU HE JIOIIyCKAETCS.

4 3Hak «1+» 03Ha4YaeT HANpaBJIEHUE BBIHOCA BO BHYTPEHHIOK CTOPOHY KPUBOM, 3HAK «-
» = BO BHEILIHIOK.
3HaueHUs TIOKA3aTeNsl «BbIHOC KOHMAKMHO20 npogoda» Tpu mpoektupoBanun BCM B Poccun
pernmamentupoBanbl ['OCT P 58322—2018 «KonTtaktHass ceTh [UII  BBICOKOCKOPOCTHBIX
KEJIEe3HOAOPOXKHBIX JUHUHN. TexHuueckne TpeOpOBaHUS U METOABI KOHTPOJ» (001acTh MPUMEHEHUS
250>v>400 km/4), myHKT 4.11.1: «... He 6oree 250 mm»y.

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

J Excepti(_)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.
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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:

- 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

Page 58 /189



KoHTakTHasa rpynna OCHKAO-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

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
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. BbicoTa KOHTAKTHOro NpoBoAa

BbicoTa noaBeca KOHTAaKTHOro NpPoBoAa 3 KB nocr.
HomuHanbHaA 6250 mm
MuHMUManbHasa
Ha NeperoHax 1 cTaHuuAx 5750 mm
Ha nepeesgax 6000 mm
B UCKOYUTE/IbHBIX C/ly4anx ¢ ocoboro
y 5550 Mm
pa3peleHuna
MakcrMmanbHasn 6800 mm

4.2.9.2. MaKcMManbHOE FOPM30HTA/IbHOE OTK/IOHEHWE C y4eTOM nporvba onopbl U AencTBMA BETpa
[O/IKHO ObITb He bonee: ANA NPAMbIX y4acTKoB Nyt — 500 mm, gna Kpmebix — 450 mm.
3ursar - npam. £300mm Kpms. 400 mm

3TK TpeboBaHMA YTBEPXKAEHDI cneayowmMmm gokymeHtamu: NT x.4. Fpysun, n.7.4
MpaBuna TO KOHTaKTHOM ceTu XK.4. Fpy3umn 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 5550 mm
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permission

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

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. BbicoTa KOHTaKTHOro nposoaa: Cm. Bbile
4.2.9.2. MaKkcumanbHoOe ropmM3oHTaibHOe OTKAOHeHue: CM. Bbile

31K TpeboBaHMA YTBEPKAEHDI Cneayowmmm gokymeHtamm: NMYTIKC Ne 1182-13 ot
29 pekabps 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 KOHTAaKTHOro NpoBoaa

BbicoTa nogBeca KOHTAKTHOMo NPoBOAa Ha NepPeroHax MU CTaHUMAX A0KHA ObITb:
BbicoTa noageca KOHTaKTHOro nposoaa 3 KB nocr.

HomunHanbHaa 6250 mm

MuHuManbHasa

. Ha NeperoHax un CTaHUmAxX 5750 mm

o Ha nepeesgax 6000 mm

. B UCKNIIOUUTESbHbIX CIy4asx ¢ 0coboro paspeLleHus 5550 mm

MakcmnmanbHas 6800 mm

4.2.9.2.: MaKkcMManbHOE ropM30oHTaNIbHOE OTK/IOHEHUE

OpM30HTaNIbHOE OTK/IOHEHWE KOHTAKTHOrO MPOBOAA OT OCUM TOKONPUEMHMKa C AJAMHON pabodei
Yyacti nosnosa 1270 mm c yyeTom nporvba onopbl U AEUCTBUA BETPa AOMKHO ObITb He Honee: gns
NPAMbIX y4acTkos Nyt — 500 mm, ana Kpuebix — 450 mm.

3T TpeboBaHWUA YTBEPKAEHDI CNEAYIOLMMU AOKYMEHTAMU:
[3.1.] «OT3 »*.4. NaTBUKN» N.295
[3.2.] TE-3199 NpaBuna ycTpoincTea n T anekTpuPULMPOBaHHbIX XK.4. N.2.2.1.

4.2.9.1. Contact wire height
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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

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. BblcoTa KOHTAKTHOro NpoBoAa

BbicoTa noaBeca KOHTAKTHOrO NPOBOAA Ha NepPeroHax U CTaHLUMAX SOMKHA ObITb:
HomuHanbHan

- 6500 mm - Ha neperoHax;

- 6600 mm — Ha cTaHUMAX;

MuHMManbHas:

- Ha NeperoHax un CTaHuuAx - 5750 mm

- Ha nepee3gax - 6000 mm

o B UCKNIOYUTE/IbHBIX C/Tydasnax ¢ ocoboro paspelueHuns 5675 mm
MakcnmanbHasa 6800 mm

4.2.9.2. MaKcumanbHOe ropmM3oHTaIbHOE OTK/IOHEeHMe

OpM30HTaNIbHOE OTK/AOHEHME KOHTAKTHOTO MPOBOAA OT OCU TOKOMPMEMHMKA C yd4eTom nporunba
onopbl U AeNCcTBMA BETPA JOMKHO BbITb HE Bonee: gns NPAMbIX y4acTKoB Nyt — 500 mm, ANnsA KpUBbIX
—450 mm.

3T TpeboBaHUA YTBEPKAEHbI CAEAYIOLLMMM AOKYMEHTAMMU:
[4.2.] NpaBuna ycTpoiicTea u TI 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

Page 61 /189



KoHTakTHasa rpynna OCHKAO-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

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:
[4.2.] Rules on Construction and Technical Operation of Overhead contact lines AE/41

Monpgosa / Moldova:

Nonbwa / Poland:

TCW «9HeprocHabxeHne»

Energy TSI

Poccusa / Russia:

Cm. Bblle

See above

Cnosakusa / Slovakia:

TCW dHeprocHabxeHune

ENE TSI.

YkpauHa / Ukraine:

4.2.9.1. BblcOTa KOHTAKTHOro NpoBoAa
4.2.9.2. MaKkcMmanbHOe ropM3oHTaNbHOE OTK/IOHEHME

Cuctema Konen 1520 mm:

Ona rocypapcTB-4neHOB, NPUMMEHAOWMX NPodUab TOKOMPUEMHMKA B COOTBETCTBMW C MYHKTOM
4.2.8.29.2.3 TCHN «JIOKOMOTMBbI W MACCAKUPCKUM MNOABUMMNKHOM  COCTaB», MaAKCMMaNbHOE
rOpn30HTa/IbHOE OTK/IOHEHWE KOHTAKTHOro NPoBO/Aa OT 0CEBOM IMHUU TOKONPUEMHMKA Npy BokoBom
BeTpe A0MKHO cocTaBaaTb 500 MM Ha NpAMbIX y4acTKax Nyt 1 450 MM Ha KpMBbIX Y4aCTKax NyTu.

dTa HOpMa npenycMoTpeHa BHYTPeHHUM AoKymeHTom AO «Y3» - «[llpaBuaamm TeXHUYECKOoro
06CNYyKMBAHUA KOHTAKTHOM CETU INEKTPUPULMPOBAHHbBIX KENEe3HbIX [0pory YTBep:KAeHHbIe
NPMKA30M YKPanHCKMX *KenesHbix gopor Ne 546-L4 ot 20.11. 2007.

3T TpeboBaHWUA YTBEPKAEHDI CNEAYIOWMMM AOKYMEHTAMU:

[8.1.] NT2 x.A4. YKpauHbl (pasgen 7, n.7.4)

[8.2.] CoopyrKeHuA TpaHcnopTa. *KenesHble goporn Konen 1520 mm. Hopmbl npoekTuposBaHua. ABH
B.2.3-19-2018 (n. 22.26, 22.28)
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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
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)

9ctoHusa / Estonia:

TpeboBaHuWA: CM. BbILLE.

3T Tpeb0oBaHUA YTBEPKAEHDI CeAYOLWNMU AO0KYMEHTaMM:
MpaBuna ycTaHaBAMBAOTCA XO3ANCTBYOWMMKN cybbeKkTamum cornacHo [9.1.] MTI x.4. ICTOHUM

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 CpaBHeHMO TpebosaHuit B cTpaHax-yneHax OCH /A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHMA K 3TOMY NapameTpy MO OTHOLWEHMUIO K Konee 1520 Mm B pasHbIX FOCYAapcTBax MMetOT
Hebonbwme pasnnuma. CTOUT MNoAYEPKHYTb OCHOBHOe oTaMume oT TCUM — oTcyTCTBYeT TepMMH
«HOMWHA/bHaA BbICOTa NOABECAa KOHTAKTHOro NPoBoAa». ITOT acneKT cneayeT 0bcyauTb NPy peBnsnn
TCW sHeprocHabxeHus.

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. fTabapum moxonpuémHuka / Pantograph gauge
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a) TpebosaHua TCU / TSI requirements:

®dYHKUUOHANbHbIE U TEXHUYECKME XapPaKTEPUCTUKU 3TOFO OCHOBHOIO napameTpa (4.2.10):

(1) HuKakan yacTb noAcMcTeMbl 3N1EKTPOCHAbXKEeHMs, KpOMe KOHTAKTHOro nNpoBoda U gpukcaTopa,
He [OJ/IKHA BXOAWUTb B MeXaHMYeCKMIA rabapuT TOKOMpUeMHMKa NOABWMMKHOIO cocTaBa (cm. puc. 2
MpunoxeHun D).

(2) MexaHuyeckuin rabaput TOKOMPUEMHMKA MNOABMMKHOINO coctaBa Aas (YHKUMOHANbHO
COBMECTUMbIX /IMHUI onpeaenseTcs C UCNO/Ib30BaHMEM MeToda, NPeAcTaBAeHHOro B NyHKTe 1.2
MpunoxeHua D, n npodunen TOKONPUEMHUKA, YKa3aHHbIX B NyHKTax 4.2.8.2.9.2.1 1 4.2.8.2.9.2.2 TCU
«JIOKOMOTMBbI M NACCAXKUPCKUIA NOABUKHOM COCTaBY.

(3) 3T0T rabapuT A0/MKEH BblTb paccynTaH C UCNO/b30BaHMEM KMHEMAaTUYeCKoro MeToga co
3HAYEHUAMMU:

(a) [ANA NOMepeyHoro nepemeLleHna ToKonpuemMHuka ey, — 0,110 M Ha HUXKHeN KOHTPO/IbHOM
BbicoTe h"y,=5,0Mm un

(b) [ANA NONepevyHoOro nepemeLleHna TOKOMPUEMHUKA €y, of 0,170 m Ha BepxHei KOHTPO/IbHOM
BbicoTe h'y = 6,5 M,

B COOTBETCTBMU C NYHKTOM 1.2.1.4 MpunoxkeHma D n agpyrumm 3Ha4eHUAMU B COOTBETCTBUM C MYHKTOM
1.3 NpunoxeHua D.

(4) Cucrema konen 1520 mm:

[na rocynapcTB-4ieHoB, MPUMEHAIOWNX NPOdUAb TOKONPUEMHMKA B COOTBETCTBUM C MYHKTOM
4.2.8.2.9.2.3 TCU «J/IOKOMOTUBbI M NACCAKUPCKUIA MNOABUNKHOM COCTaB», CTAaTUYECKUA rabaput
TOKOMPUEMHMKA onpeaeneH B NyHKTe 2 MNpunoxenus D.

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

(2) 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
4.2.8.2.9.2.1and 4.2.8.2.9.2.2.

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

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

(b) for the pantograph sway ey, of 0,170 m at the upper verification height h’, = 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 (3sontoumn) TpeboBaHMt U JOKYMEHTOB B cTpaHax-dneHax OCHK /M / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

06wan nupopmauma / General information: ‘
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Ka3zaxcran, JlaTBus, JlutBa, Poccusi, Ykpauna, IcToHus

BricoTa pacmonokeHusi, TreoMeTpUYecKhe pa3Mepbl W Jauana3oH pabouero xona
TOKOINPUEMHHUKA JOJKEH O00eCreyrMBaTh HOPMAJIbHBIC YCIOBHSI TOKOChEMa M HAXOIUTCS B
mpenenax OdYepTaHWM, KOTOPBIE OTIEICHBI OT radapuTa TOJBHKHOTO COCTaBa W OT
3a3€MJICHHBIX YaCTEH JOMYCTUMBIMH 3JIEKTPOU3OJISIIMOHHBIMH BO3IYIITHBIMH 3a30PaMHU.

Pacnionoxxenne TokornpuemMHuKa (rabapuT TOKOIPUEMHHUKA) B MOJHSATOM IOJIOKEHUU
BO BpeMsl JBIWKEHUS W Ha CTOSHKax perjaMeHTHPYeTCS JOMYCTHMMBIMU BO3AYIIHBIMU
3a30paMu MEXJAy 4acTAMU TOKOIPHUEMHHUKA, HAaXOJSIIErocsl MOJl HampsbKeHUEeM, rabaputom
MOABMKHOTO COCTaBa M 3a3€MJIEHHBIMU YaCTSIMU COOPYKEHUH.

['aGaput ToxomprueMHHUKa JOJHKEH COOTBETCTBOBATh PuCyHKy 1.

2040/2240 (we nepesonar)
2000/ 8200 (ne emonyuar)
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Puc. 1. PaccTosHHE MEXDY COOPYIKEHHAMH, YCTPOHCTBAMH KOHTAKTHOM CETH, TO-
KOTNPUEMHHKAMH M NOABHXXHBIM COCTABOM: '
| — rabapuT NOABMXHOM COCTaBa; 2 — rabapuT UCKYCCTBEHHBIX COOPY XKEeHuit; 3 — noso-
KEHHE TOKONPHEMHHKA C YYETOM €0 CMELIEHHMA

Pucynox 1
rue:
YHUCIUTENb — C HECYILIUM TPOCOM KOHTAaKTHOMU MOJABECKU

3HaMeHaTelb — 0e3 HECYILICTO TpOoCa KOHTAKTHOM IIOJIBECKH
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A; — 450 MM Ha meperoHax M TJIaBHBIX IYTSAX CTaHUMM, 950 MM Ha Opyrux myTsax
CTaHUMM, 375 MM MUHUMAaJIbHBIN AOIYCTUMBIN IPOMEXYTOK Ha IEPEroHax U MyTAX CTaHLUMI;

A; — 350 mm HOpManbHBIHM, 300 MM MUHUMAJIBHBIN JOMYCTHMBIH;

o - 250 MM HOpMaNbHBIN, 200 MM MUHUMAJIbHBIN JOMTYCTUMBIH.

Page 66 / 189



KoHTakTHasa rpynna OCHKAO-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

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 (we nepesonar)
2000/ 2200 (ne emanyuar)
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Puc. 1. PaccTosiHue MeXay COOPY)KEHHSMH, YCTPOHCTBAMH KOHTAKTHOH CETH, TO-
KONPHEMHHKAMH M NOABHXIbIM COCTABOM:
| — rabapuT NOABMXKHOM COCTaBa; 2 — rabapuT UCKYCCTBEHHBIX COOPY XKEHui; 3 — noso-
KEHHE TOKONPHEMHHKA C YYETOM €0 CMELIEHHMA

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]

where:
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numerator — with suspension line
denominator — without suspension line

A; — 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 Bblilwe PUcyHOK 1. (/nTsa, Poccus, YKpanHa, 3cToHMA)

A; — 450 Mmm Ha neperoHax M rnaBHbIX NyTAX CTaHUMMA, 950 MM Ha Apyrux NyTax CTaHumin, 250 mm
MWHUMAIbHbBIW AOMYCTUMbIV NPOMEKYTOK Ha NeperoHax v NyTax CTaHumii;

A, — 200 MM HopManbHbI, 150 MM MUHUMA/IbHBIA 4ONYCTUMbI;

o - 200 MM HOpManbHbIM, 150 MM MUHUMaNbHbIM JONYCTUMBINA.

3T Tpeb0oBaHUA YTBEPKAEHbI CNEAYIOLMMU AOKYMEHTAMU:
MpaBuna TO KOHTaKTHOM ceTu X.A. Fpy3un 2007, n.3.5; 3.6.

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

A; — 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 MNpaBunna ycTponcTea u T aneKTPUPULUMPOBAHHbLIX XK.A4. N.2.2.5. Ana nocToaHHOro
TOKa

[3.2.] TE-3199 p. 2.2.5.

Nutea / Lithuania:

3T TpebOoBaHUA YTBEPKAEHDI CNEAYIOLWMMU AOKYMEHTAMMU:
[4.2.] NpaBuna ycTpoiicTea u TD KOHTaKTHOM ceTn AE/41
TCW dHeprocHabxeHue

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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Monpgosa / Moldova:

Nonbwa / Poland:

TCWU sHeprocHab»xeHune

Energy TSI

Poccusa / Russia:

(aononHuTENbHO)
Mpodunnb Nnonosa TOKONPUEMHUKA

Ha PucyHke 2 npusegeH npoduib NOA03a TOKOMPUEMHWKA, HA KOTOPbLIA pPacCYUTaHBI
reomeTpuyeckme napameTpbl KOHTAaKTHOM MoABecKM. [laHHble NapameTpbl OTHOCATCA K CKOPOCTAM
csbiwe 160 km/u.

: R 150-300
] B —
S N /s p o 1200-1270
|
S |
= \ \/EF | / >k 10000
Q 0_ o
SRz i

2000-2260

PucyHOK 2 KoHUrypauma 1 pasmepbl Noa0308

3T TpebOoBaHUA YTBEPKAEHDI CNEAYIOWMMU AOKYMEHTAMMU:

FOCT 32204—2013 «TOKONPUEMHUKN }KENEe3HO40POKHOI0 3/IEKTPONOABMKHOrO cocTasa. Obume
TEXHUYECKME YCNoBUAY (MPUHAT NPOTOKoNoM MexrocyaapcrseHHoro CoseTa no cTaHAapTM3aLmm,
MeTpoaorum n ceptnomkaumm ot 27 noHa 2013 r. Ne 57-M, npucoegMHUBLLUMECA CTPAHDbI
AsepbaiiakaHckasa Pecnybanka; Pecnybanka ApmeHus; Pecnybnvka Benapyck; Kbiprbiackas
Pecnybnuka; Pecnybanka Mongosa; Poccuiickaa Penepauus; Pecnybamnka YsbeKucraH)

(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.

S R 150-300

o —
A K/; | 1200-1270
[T \

120-150

ﬁ
/>R 10000
40°-44° \ jL | /

J20-350

2000-2260

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)

Cnosakua / Slovakia:

TCW dHeprocHabxeHune

ENE TSI.

YkpauHa / Ukraine:

3T TpeboBaHUA YTBEPKAEHbI CAEAYIOLLMMU AOKYMEHTAMMU:
[8.6.] MpaBuna ycTpoiicTBa U TEXHUUYECKOTO 06CNYKMBaHMUA KOHTaKTHOM ceTtn LI9-0023 (puc.2.2.1 un
Tabn..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)

3cronua / Estonia:

TpeboBaHWA: CM. BblLLE.

3Tn TpeboBaHNA YTBEPKAEHbLI CNEAYIOWMMU AOKYMEHTAMMU:
MpaBuna ycTaHaB/AMBAKOTCA XO3ANCTBYOLWMMM CybbekTamm cornacHo [9.1.] MTI K.4. DCTOHMM.

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) NepecMmoTpeHHble BbIBOAbI MO CpaBHEHMIO TpeboBaHMi B cTpaHax-yneHax OCH /A n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbiBOA: B Lesiom, TpeboBaHMA BO BCeX CTPaHax K 4aHHOMY napameTpy oAMHaKoBbl. Mpu pa3paboTke
eauHoi cneumduKaunm gns cuctembl Konen 1520 mm BblleyKasaHHble AOKYMEHTbl MOryT ObITb
B3ATbl 33 OCHOBY. [10 OTHOWeEHWIO K BenninHam Al, A2 1 o OTMeYeHbl HEKOTOPble Pas3INYnA MeXay
Tabamuenn A1 8 TCU M HauUMOHANBbHLIMW NpaBuAaMu aasa cuctembl 3 KB MmocTosHHOro TOKa.
NHdopmauusa no BennymHe 6 ewe He NpPeaoCTaBAeHA y4acTHMKamuM KOHTAKTHOM rpynnbl. Hactoswme
nonoxeHna TCU oCHOBBIBAKOTCA Ha paHee NpeAoCTaBAeHHOM 3HAYeHUW AnA CcTpaH yneHos OCHK/,
KOTOpble MMEFOT rabapuT TOKONPUEMHUKa aaa Konen 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 systemes.
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
0OSJD countries which have pantograph gauge for 1520 m system.

4.2.11. CpedHee Haxcamue mokonpuémHuka / Mean contact force

a) TpebosaHua TCW / TSI requirements :

®DyHKUMOHA/bHbIE U TEXHMYECKME XapaKTEPUCTUKM 3TOr0 OCHOBHOrO napamertpa (4.2.11):

(1) Cpep,Hee Ha*kaTne TOKOMPMEMHWKA BO BpemMA ABUXKeHWA Fm aBnaeTcA CTaTUCTUYECKUM
CpefHMM HaxaTuem TOKornpueMHuKa. Fm asndeTca pesynbTaToOm CcTaTU4ecKow, ,D,VIHaMVIHeCKOI\/'I n
aSpOAMHaMMHECKOﬁ COCTaB/IAOWMNX HaXXaTnA TOKONMPUEMHUKaA.

(2) [OunanasoHbl Fm ana KaxKAoW M3 CUCTEM 3/1IEKTPOCHabXKeHMA onpeaesneHbl B Tabauue 6
cTtaHgapta EN 50367:2012.
(3) KOHTaKTHble NOABECKM AO0NXKHbl OblTb CMPOEKTUPOBaHbI TakKMM 06pasom, uUTO-6bl

BblAEpPrKMBaTb BbllLeyKa3aHHblE NPOEKTHbIE orpaHMYeHua Fm, npueeseHHble B Tabavue 6 cTaHgapTa
EN 50367:2012.

(4) Kpusble npumeHaAoTca Ansa ckopocTteint Ao 360 km/u. na ckopocTelt Bbile 360 KM/4Y 40X HbI
NPUMEHATBLCA NpoLeaypbl, YKa3aHHble B NyHKTe 6.1.3.

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

(2) 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.
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(2) The ranges of Fm for each of the power supply systems are defined in EN 50367:2012 Table 6.
(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 (asontoumn) TpeboBaHUI U JOKYMEHTOB B cTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

KoHCTpyKLMA NOABEMHOIO MeXaHM3Ma TOKONPUEMHMKA B paboyem AnanasoHe A0/KHa
obecneymBaTb CTaTUYECKOE HaXKaTHe:

ONA TOKONPUEMHUKOB TAXKe1oro Tuna: npm nogveme 90 H, npu onyckaHum -120 H, cpegHee — 100 H;
ONA TOKOMPUEMHUKOB Ierkoro Tmna: npu nogbveme 70 H, npu onyckaHum 90 H, cpegHee —75-80 H

3Tn TpeboBaHNA YTBEPNKAEHbI CNEAYIOWNMM AOKYMEHTaMU:
KoHTaKTHana cetb (Tab.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:
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5.1.2 OcHOBHble TeXHW4YecKWe NnokasaTenn TOKONPUEMHWKOB B npegenax pabodYen BbiCOTbl 4OMMKHbI
COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 2.

Tabnuya 2 — OcHOBHbIE TEXHWYECKUE NOKA3aTENM TOKOMPUEMHUKOB

3HaveHne nokasarensa AR
TOKONPpUEMHKEA Tina
HavmeHoBanne nokasaTtens
TSI Nerkui
Haxatue:
- HauMeHbluee akTMBHOE, H, He MeHee a0 70
- HawbBornblwee naccueHoe, H, He Gonee 90 130 110
PasHuya mexgy HanBonbLUMM M HAMMEHB UMM HaXaTUAMK NPU OAHOCTOPOHHEM OBMXE-
HUKU ToKoNpuemHuka, H, He Bonee 15 15
[BoiHas BENMUYMHA TPEHUA B LUAPHMPAaX, NPMBEAEHHAS K KOHTAKTHOW NOBEPXHOCTM NONo-
30B, H, He Bonee 25 20
Onyckarlwee ycunue, H, He meHee 200 120
Yoepwxueawuwee ycunue, H, He meHee 200 120
Bpems nogbema TOKONpUEMHMKE, C, He Gonee 10 10
Bpemsa onyckaHua TOKONpUEMHKKA, ¢, He Bonee 6 6
[NonepeyHasn KecTKOCTb TOKONPUEMHUKa, HiMM, He MeHee 17 17
[NpogoneHasn »ecTKoCTk TOKONpUMeMHMKa, H/Mm, He MeHee 12 12
[NpueeneHHas macca, kr, He Gonee 45 33
NMpumMmeyaHuna
1 Y TOKONpMEMHKUKOB, NpedHasHavYeHHbIX AnA paboThl HAa KeNe3HOA0POKHOM 3NEKTPONOABMKHOM COCTABE C HaW-
HonswKumMK ckopocTamu Ao 120 km/y, AonyckaeTcs yBenuieHne npueeeHHoM Mmaccel A0 55 Kr.
2 Mpw TemnepaType OKpy*awLWwero Boanyxa Hike muHyc 30 °C gonyckaeTca yBenMyeHWe BPEMEHM NogbEMAa W
OnycKaHWsa TOKONPMEMHMKA B NONTopa pasa.

3T Tpeb0oBaHUA YTBEPKAEHDI CNEAYIOLMMU LOKYMEHTAMMU:
FOCT 32204—2013 «TOKONPUEMHMKM }KENE3HOA0POKHOro NoABUKHOIO coctaBa. Obuwme
TexHuyeckme ycnosuma» (NyHKT 5.1.2). Kpome Poccum, ctaHaapT npuHAaT B benapycn u Mongose.
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5.1.2 OcHOBHblEe TEXHWYECKME MNOKa3aTenu TOKONMPUEeMHWKOB B npejenax paboyei BbICOThl OOMKHbI
COOTBETCTBOBATL YKkaszaHHbIM B Tabnuvue 2.

TaGnwuya 2 — OcHOBHbIE TEXHWYECKWME MOKA3aTENU TOKONPUEMHUKOB

3HaveHne nokasarensa AR
TOKONPpUEMHKEA Tina
HavmeHoBanne nokasaTtens
TSI Nerkui
Haxatue:
- HauMeHbluee akTMBHOE, H, He MeHee a0 70
- HawbBornblwee naccueHoe, H, He Gonee 90 130 110
PasHuya mexgy HanBonbLUMM M HAMMEHB UMM HaXaTUAMK NPU OAHOCTOPOHHEM OBMXE-
HUKU ToKoNpuemHuka, H, He Bonee 15 15
[BoiHas BENMUYMHA TPEHUA B LUAPHMPAaX, NPMBEAEHHAS K KOHTAKTHOW NOBEPXHOCTM NONo-
30B, H, He Bonee 25 20
Onyckarlwee ycunue, H, He meHee 200 120
Ynep#umearwulee yeunue, H, He meHee 200 120
Bpems nogbema TOKONpUEMHMKE, C, He Gonee 10 10
Bpemsa onyckaHua TOKONpUEMHKKA, ¢, He Bonee 6 6
[NonepeyHasn KecTKOCTb TOKONPUEMHUKa, HiMM, He MeHee 17 17
[NpogoneHasn »ecTKoCTk TOKONpUMeMHMKa, H/Mm, He MeHee 12 12
[NpueeneHHas macca, kr, He Gonee 45 33
NMpumMmeyaHuna
1 Y TOKONpMEMHKUKOB, NpedHasHavYeHHbIX AnA paboThl HAa KeNe3HOA0POKHOM 3NEKTPONOABMKHOM COCTABE C HaW-
HonswKumMK ckopocTamu Ao 120 km/y, AonyckaeTcs yBenuieHne npueeeHHoM Mmaccel A0 55 Kr.
2 Mpw TemnepaType OKpy*awLWwero Boanyxa Hike muHyc 30 °C gonyckaeTca yBenMyeHWe BPEMEHM NogbEMAa W
OnycKaHWsa TOKONPMEMHMKA 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:

KOHCTpYKLI,VIﬂ noAbEMHOIo mexaHn3ama TOKonpnemHuKa B pa6oqu Anana3oHe 40/1XKHa
obecneuymBaTb CTaTUYECKOE HaXKaTue:

. 015 TOKOMPUEMHUKOB TAXKEJIOro TUNa: akTuBHoe (Npu noabeme) 90-100 H, naccusHoe (npu
onyckaHumn) 100-130 H, cpeaHee — 95-115 H;
. 015 TOKONPUEMHUKOB NIEFKOrO TUNa: akTMBHOe (Npu nogbeme) 60-70 H, naccueHoe (npu

onyckaHuu) 80-90 H, cpeaHee — 75-80 H

3T TpeboBaHUA YTBEPKAEHbI CAEAYIOLLMMM AOKYMEHTAMU:

[3.3.] MHCcTpYKLMA No 3KCnAyaTaLMmn TOKONPUEMHMKA

[3.4.] UHCTPYKUMA NO KOMUCCMOHHOM NPOBEPKE TOKOMPUEMHUKOB

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

o 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

These requirements are established by the following documents:
[3.3.] Pantograph Operating Manual
[3.4.] Instructions on Inspections of Pantographs at Placing in Service
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Nutea / Lithuania:

KOHCTPYKLMA NOABEMHOIO MeXaHM3Ma TOKONPUEMHMKA B pabodyem AnanasoHe A0/KHa
obecneunBaTtb CTaTUYECKOE HaxKaTHe:

o ONA TOKOMPUEMHMKOB TAXKE/I0ro TMNa: aktueHoe (Npu nogbeme) 90-100 H, naccusHoe (npwm
onyckaHuun) 100-130 H, cpeaHee — 95-115 H;
o AN TOKOMPUEMHUKOB NIEFKOTO TUNa: akTMBHOoe (Npu noabeme) 60-70 H, naccusHoe (npu

onyckaHuu) 80-90 H, cpeaHee — 75-80 H

31K TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU OKYMEHTAMMU:
MHCTPYKLMA MO 3KCNAyaTaLnmM TOKONPUEMHMKA

M3-3a HaxKaTUA TOKONPUEMHMKA KOHTAKTHbIM NPOBOA HE A0/MKeH NoaAHUMaTbes 6onee 250 mm B
TOYKax GpMKcaTopoB..

3Tn TpeboBaHWA YTBEPKAEHDI CEAYIOWUMU AOKYMEHTAMMU:
[4.2.] Npasuna ycTpoiictea 1 T3 KoHTaKTHOM ceTn AE/41

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

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

o 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:

MNonbuwa / Poland:

TCW sHeprocHabxeHune

Energy TSI

Poccua / Russia:
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5.1.2 OcHOBHblEe TEXHWYECKME MNOKa3aTenu TOKONMPUEeMHWKOB B npejenax paboyei BbICOThl OOMKHbI
COOTBETCTBOBATL YKkaszaHHbIM B Tabnuvue 2.

TaGnwuya 2 — OcHOBHbIE TEXHWYECKWME MOKA3aTENU TOKONPUEMHUKOB

3HaveHne nokasarensa AR
TOKONPpUEMHKEA Tina
HavmeHoBanne nokasaTtens
TSI Nerkui
Haxatue:
- HauMeHbluee akTMBHOE, H, He MeHee a0 70
- HawbBornblwee naccueHoe, H, He Gonee 90 130 110
PasHuya mexgy HanBonbLUMM M HAMMEHB UMM HaXaTUAMK NPU OAHOCTOPOHHEM OBMXE-
HUKU ToKoNpuemHuka, H, He Bonee 15 15
[BoiHas BENMUYMHA TPEHUA B LUAPHMPAaX, NPMBEAEHHAS K KOHTAKTHOW NOBEPXHOCTM NONo-
30B, H, He Bonee 25 20
Onyckarlwee ycunue, H, He meHee 200 120
Ynep#umearwulee yeunue, H, He meHee 200 120
Bpems nogbema TOKONpUEMHMKE, C, He Gonee 10 10
Bpemsa onyckaHua TOKONpUEMHKKA, ¢, He Bonee 6 6
[NonepeyHasn KecTKOCTb TOKONPUEMHUKa, HiMM, He MeHee 17 17
[NpogoneHasn »ecTKoCTk TOKONpUMeMHMKa, H/Mm, He MeHee 12 12
[NpueeneHHas macca, kr, He Gonee 45 33
NMpumMmeyaHuna
1 Y TOKONpMEMHKUKOB, NpedHasHavYeHHbIX AnA paboThl HAa KeNe3HOA0POKHOM 3NEKTPONOABMKHOM COCTABE C HaW-
HonswKumMK ckopocTamu Ao 120 km/y, AonyckaeTcs yBenuieHne npueeeHHoM Mmaccel A0 55 Kr.
2 Mpw TemnepaType OKpy*awLWwero Boanyxa Hike muHyc 30 °C gonyckaeTca yBenMyeHWe BPEMEHM NogbEMAa W
OnycKaHWsa TOKONPMEMHMKA B NONTopa pasa.

3T Tpeb0oBaHUA YTBEPKAEHbI CAEAYIOLLMMU AOKYMEHTAMMU:
FTOCT 32204—2013 «TOKOMPUEMHUKM KENe3HOL4OPOXKHOro NoaBMKHOro cocrtaBa. Ob6wume
TexHuyeckue ycnosua» (NyHKT 5.1.2). Kpome Poccum, ctaHaapT npuHAaT 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.

Cnosakusa / Slovakia:

TCW SHeprocHabxkeHune

ENE TSI.

YkpauHa / Ukraine:

KOHCTDYKLI,VIﬂ noAbEMHOIo mexaHmn3ama TOKonpnemHuKa B pa6oqu Anana3oHe 40/1XKHa
obecneuymBaTb CTaTUYECKOE HaXKaTue:

. AN TOKONPUEMHMKOB TAXKENOro TUMa: HaumeHbllee akTUBHOE (NP Nogbeme) He MeHee
90 H, Hambonblwee naccuBHoe (Npu onyckaHuu) He 6bonee 130 H
. AN TOKOMPUEMHMKOB IETKOrO TUMA: HAaMMEHbLUEee aKTMBHOe (Mpu Nogbeme) He MeHee

70 H, Hanbonbluee naccuBHoe (npu onyckaHum) 110 H

31K TpeboBaHMA YTBEPKAEHBI CNeayOWMMU OKYMEHTAMMU:
[8.7.] ACTY TOCT 32204:2016 TOKOMPUEMHUKU KENE3HOLOPONKHOIO 3/IEKTPONOABUKHOIO COCTaBa.
O6wme TeXHUYECKNE 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.
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3ctoHusa / Estonia:

KOHCTPYKLUMA MOABEMHOrO MeXaHM3Ma TOKOMPUMEMHMKa B paboyem [AuanasoHe A0/KHA
obecneynBaTtb CTaTUYECKOE HaXKaTue:

® 1719 TOKONPUEMHUKOB TAXKENOoro Tuna: aktueHoe (npu nogbeme) 90-100 H, naccnsHoe
(npu onyckanuu) 100-130 H, cpeaHee — 95-115 H;

® /1A TOKOMPMEMHUKOB NIEFKOrO TUNa: akTMBHOe (Mpu noabeme) 60-70 H, naccuBHoe
(npu onyckanuu) 80-90 H, cpeaHee — 75-80 H.

3T TpeboBaHUA YTBEPKAEHbI CNEAYIOLMMU LOKYMEHTAMU:
MpaBuWna ycTaHABAMBAOTCA XO3ANCTBYOLWMMMN cybbeKkTamm cornacHo [9.1.] MTD x.4. ICTOHUM.

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) NMepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpeboBaHui B cTpaHax-yneHax OCH /I n TCK EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

HopmupyeTtcsa To/IbKO cTaTUYecKoe Haxatue (C HebonbWUMM PasInuMAMK), AMHAMUYECKOe HarKaTue
He HopmupyeTca Ans ckopocter Ao 160 Km/y. [laHHble napameTpbl OCTalOTCA aKTyalbHbIMK 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 xapakmepucmuKku U Ka4ecmso mokocvéma / Dynamic behaviour and
quality of current collection

a) TpebosaHua TCW / TSI requirements :

‘ ®PyHKUMOHANbHbIE U TEXHUMYECKME XapaKTEPUCTUKU 3TOrO OCHOBHOrO napamertpa (4.2.12): ‘
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(1) B 3aBMCMMOCTM OT MeTOAa OLEeHKM KOHTaKTHas NoABecka A0/KHA A0CTUraTb ANHAMUUYECKUX
XapaKTePUCTUK M NOoAbEMA KOHTAaKTHOro npoBoda (Mpu pacyeTHO CKOPOCTU), YKa3aHHbIX B
Tabnvue 4.2.12.

Tabauya 4.2.12 TpebosaHusa K OUHAMUYECKUM XAPAKMePUCMUKam U Kayecmey moKocbemd

TpebosaHue v > 250 [Km/u] 250 > v > 160 [Km/4] v <160 [Km/u]

CBOOOAHOE NPOCTPAHCTBO ANA 26
nogbema ¢puKcaTopa °
CpegHee HaXaTue

Peanee naxat Cm. 4.2.11
ToKONpuemHuKa F,
CTaHZapTHOE OTK/IOHEHME Npu
MaKCMMaibHOM CKOPOCTU IMHUK 0,3F,

cmax [N]

<
CKOPOCTb UCKPEHUA Npu = 0,1 ana cucrem

MaKCUMasIbHO CKOPOCTU NMHUMK, NEPEMEHHOTO TOKa
NQ [%] (MMHMManbHan

< 0,2 onA cuctem
[NUTENbHOCTb AYrn 5 mc)

NOCTOAHHOIO TOKa

(2) So — pacyeTHbIN, CMOAEAMPOBAHHBIN AWM M3MEPEHHbIN NOLBEM KOHTAaKTHOrO MpoBOAa Ha
duKcaTope, obecneyeHHbIt B HOPMas/bHbIX YCNOBUAX 3SKCNAyaTauMuM C OAHUM WU
HECKONbKMMU TOKONPUEMHUMKaMW C NpeaeioMm HaxaTua ToKonpuemHuka Fm  npu
MaKCUMaNbHOM CKOPOCTU AMHMM. B Tex cayyaax Korga nogbem ¢uKkcatopa $usmMyecku
orpaHMyeH M3-3a KOHCTPYKLMU KOHTaKTHOW MOABECKM, HeobxoAumoe paccTosHWe AO0MKHO
6bITb yMeHbLUEHO A0 1,5Sg (cm. nyHKT 5.10.2 ctaHaapTta EN 50119:2009).

(3) MakcumanbHaa cuna (Fna) OBbIMHO HaxoauTcs B AuanasoHe Fn,, NAC TpU CTaHOAPTHbIX
OTK/IOHEHUSA Opay; 00IEE BbICOKME 3HAYEHUA MOTYT BbITb NOMYYEHbI B ONpeaesieHHbIX MecTax
M npuBeaeHbl B Tabnuue 4 M nyHKTe 5.2.5.2 craHgapta EN 50119:2009. Ana TBepAbixX
KOMMOHEHTOB, TAaKMX KaK CEKLMOHHbIE M30AATOPbI B CUCTEMAX C BO3AYLWHbIMU NOABECKAMM,
HakaTne TOKONPUEMHMKA MOXKET ObITb yBEMYEHO MaKcumym A0 350 H.

Ocobbiit cnyyait (7.4.2.5.1) ana NMTOBCKOM KenesHoaopoKHo ceTun (Cayyait «M» (T.e. NOCTOAHHbIN)):
[Na cylecTBYIOWMX KOHCTPYKLUMIA KOHTAKTHbIX NOABECOK CBO6OAHOE NPOCTPAHCTBO ANA NoAbema
¢duKcaTopa paccunUTbiBaeTcA B COOTBETCTBMM C HaLMOHANbHbIMU TEXHUYECKUMU MpaBuIamu,
3aABNEHHbIMM A4/1A 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 25y
Mean contact force F,, See 4.2.11

Standard deviation at maximum

0,3F
line speed Omax [N] "
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
1,5S; (refer to EN 50119:2009, clause 5.10.2).

(3) Maximum force (Fnax) is usually within the range of F., plus three standard deviations Gay;
higher values may occur at particular locations and are given in EN 50119:2009, 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 (3sontoumn) TpeboBaHMt U JOKYMEHTOB B cTpaHax-dneHax OCHK/J / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

KOHCTpyKTMBHaA BbiCOTa LLEeNHOM NOABECKM B TOUKe nogseca -1,8 m ¢ gonyckamu - 0,3 m u + 0,5 m.
KoHTaKTHaa noaBecka He A0J/IKHA AOMNYCKaTb OTXKAaTWUE KOHTAKTHbIX NMPOBOAOB TOKONPUEMHUKaMK Y
¢durKcaTopos 60nee 250 MM NPU KPaMHUX PacYeTHbIX 3HAUYEHUAX BETPA, TEMMNEPATYPbl U CYMMapHOro
Ha*KaTMA  TOKOMPUEMHWKOB  3/1IEKTPOMNOABUMMKHOIO CcOCTaBa. HoOMMHanbHOe HaTAXeHue He
W3HOLLEHHOro KOHTAKTHOro NpoBoAa ANA MmeaHbix nposoaos 10 KH (1000 Krc)

3T TpebOoBaHUA YTBEPKAEHDI CNEAYIOLMMU AOKYMEHTAMMU:
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, temperature and total rolling stock pantograph pressure values. Nominal tension
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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 Crarvyeckme nokazarenu

CraTu4eckne nokKasaTenu KOHTaKTHbIX NOABECOK AOMKHbLI COOTBETCTBOBATL 3HAYEHWAM, YKa3aHHbLIM B
Tabnuue 1.

Tabnuuyal—CraTMyeckHe NoKasaTenu KOHTaKTHLIX NoOOBECoK

3HaveHne nokasarens ArA )“'IECTKUB
co CKUDUCTHMH ABWKEHWA
HaumeHoBaHme nokasarens
120 f or 120 a0 200 km/
/
ao ErH 200 Ky CB. KM
He HanpsokeHue 25 kB, nepemeHHbIA TOK 5570*
Beicota noa- N
MeHee *
BECA KOHTAKTHOMO HanpsokeHune 3 KB, NOCTOAHHBIN TOK 5500
npoeoaa, Mm He Hanpsokenune 25 kB, nepemMeHHbIN TOK
6 . 6800 6500 6200
onee Hanpsikerne 3 KB, NOGTOAHHLIA TOK
YKNOH KOHTAKTHOro npoeoaa, %e, He Gonee 4 2 1
M3aMeHEHWE YKNOHOB KOHTAKTHOMO MPOBOAA B CMEXHLIX MpOneTax,
%o, He Bonee 2 1 0,5
Ctpena npoBeca KOHTaKTHOro NpoBofa npy TEMNepaType oKpyxa-
toulero Boayxa nntc 5 °C, m Ot 0 oo 0,05

OxoHyaHue mabnuus 1

JHaqeHne nokasarens ANA y4acTroB
co CKUpUCTHMH ABU¥EHWA
HanmeHoBaHwe nokaszartens
120 km/ or 120 o 200 ks
o / ) CB.
il MY 200 km/Y B EMIY
AnacTUyHOCTL B NPO- | HanpskeHne 3 KB, NocToAHHbIA TOK OT01p005
nete, mm/H _
HanpsixeHue 25 kB, nepemMeHHbIn ToK 01020008
KoatbcpmumeHt  He- | C peccopHbiM Tpocom, He 6onee 1,8 15 1,4
PaBHOMEpPHOCTM  anac-
THYHOCTH LENHO bes peccopHoro Tpoca, He Bonee 3,0 2,8 2,3
KOHTAKTHOW noaseckk B | PaBHoanacTtuyHoW, He Bonee 1,05
nponete
* HaMmeHbLLEE 3HAYEHME BLICOTEI KOHTAKTHOMO NpoBoda B cooTeeTcTeMM ¢ FOCT 32679.
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5.2 MHaAMWYeCKUE NoKa3aTenu

[nHamuye ckve nokasaTenn KOHTaKTHbIX NOABECOK AOMKHbI COOTBETCTBOBATL 3HAYEHUAM, YKka3aHHbIM B
Tabnuue 2.

Tabnuuya 2 — [JUHaMUYECKME NOKA3aTEeNM KOHTAKTHBIX NDOBECOK

3HadeHWe nokazaTtens
HaumeHoBakne nokasarte KoHTakTHas nopsecka
MMEHOBAHWE MO, TEenA no ot 120.}40 ce. 200
120 kmid | 200 Ky KM
OTHOLLEHME CKOPOCTH NOABKMXHOIO COCTaBa | HanpsikeHue 3 KB, NOCTOSAHHBIN TOK 75 80 85
V., M/C K CKOpOCTW pacnpocTpaHeHWs BOMHbl B _
b ) P P Up P Hanpsxkernne 25 kB, nepemeHHBIR 70 70 80
KOHTAKTHOW nogeecke — . 100 %, He Bonee Tok
Ve

31K TpeboBaHMA YTBEPKAEHDI C/IeAYIOWMMU LOKYMEHTAMN:

TpeboBaHMA K CTaTUYECKMM M  AWMHAMUYECKMM MapameTpam KOHTaKTHOW nopBeckn Poccum
yctaHoBneHol [OCT 33944—2016 «[logBecka rKenesHoOM [OPOrM KOHTAKTHas. TexHuyeckue
TpeboBaHMA U MeToabl KOHTpoAs» (nogpasgensl 5.1.1 5.2 cooTBeTcTBEHHO). Kpome Poccuu, ctaHgapT
npuHAT B benapycw.

(nHbopmaums ns aHanmsa 2010 r.) [6.5.] MHCTpyKLUMA NO BEPTMKANLHOW pPeryinpoBKe 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 0O 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 3,0 2,8 2,3

elasticity than

of the | With even elasticity, not more than 1,05

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

Narteua / Latvia:

AKTyannsnpoBaHHaa MHPOPMaALIMA O NPUMEHAEMbIX TPEOOBAHUAX N AOKYMEHTaX:

KOHCTpYKTMBHan BbICOTa LLeMHOM NOABECKM B TOYKe nogseca Ao KHa bbiTb 1,8 m ¢ gonyckamu - 0,3 m
n+0,5m.

KoHTaKTHaa noaBecka He [0/IKHA A0MYCKATb OT)KATUE KOHTAKTHbIX NMPOBOLOB TOKOMPUEMHUKAMMU Y
¢dunKkcaTopoB 6osiee 250 MM NpU KpalHUX PacyeTHbIX 3HAaYEeHMAX BETPa, TeMnepaTypbl U CYMMAPHOro
Ha»KaTWA TOKONPUEMHMKOB 3/IEKTPOMOABUXKHOIO COCTaBa.

HaTAxeHMe KOHTaKTHOro nposoga K y KOMMNEHCATOPOB B 3aBMCUMMOCTM OT €ro MAKCMMaiabHOTO
MECTHOro M3HOCa B nNpefesiax aHKEepPHOro y4vyacTKa AO/IKHO COOTBETCTBOBATb 3HAYEHUAM,
npuBeAeHHbIM Ha puc. 2 ANA MeAHOro M HU3KOJIETMPOBAHHOIO MpoBoda W Ha PucyHke 3 anAa
6poH30BOro (HaTaXKeHMe Ha 1 MM Ana MeaHbIX U HU3KoNernpoBaHHbIx nposoaos 100 H (10 Krc) n ana
6poH30BbIXx — 120 H (12 Krc)).

HaTtsa)keHMe ABOMHOro KOHTAKTHOrO NpPoBOAA A0/KHO ObiTb PAaBHO YABOEHHOMY HATSMKEHMUIO,
OTHOCALLEMYCA K MaKCMMa/lbHOMY MeECTHOMY M3Hocy Noboro M3 AByx npoBogoB. PakTuyeckoe
HaTAXeHMe KOHTAKTHOro npoBoga B /0OOM TOYKE aHKEpPHOro y4yacTKa He AOJ/IKHO OTAM4YaTbCs OT
HOMWHA/IbHOTO bonee yem Ha 15 %.
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3Tn TpeboBaHMA YTBEPKAEHbI CNEAYIOWMMU AOKYMEHTaMMU:
[3.2.] TE-3199 MNpaBuna ycTpoinctea n T anekTpuduLmMpoBaHHbIX XK.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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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:

HaTaxeHne KOHTaKTHOro nposoga K y KOmMneHcaTopoB B 3aBUCMMOCTM OT €ro MaKCMMaabHOro
MEeCTHOro M3HOCa B npejenax aHKepHOro y4yacTka JAO/I)KHO COOTBETCTBOBATb 3HAYEHUAM,
npuBefeHHbIM Ha puUC. 2 ANA MegHOro U HU3KO/NEermpoBaHHOro nposoga M Ha PucyHke 3 ana
B6pPOH30BOro (HaTAXKeHME Ha 1 MM AN MeAHbIX U HU3KOJIerMpoBaHHbIX NnpoBoaos 100 H (10 krc) u ans
6poH30BbIX — 120 H (12 Krc)).

HaTaxeHune ABOMHOrO KOHTAKTHOrO NpoBOAa AO/KHO ObiTb PABHO YABOEHHOMY HATAMKEHWIO,
OTHOCALLEMYCA K MAKCMMa/JIbHOMY MECTHOMY W3HOCy nboro u3 asyx nposogos. dPakTuyeckoe
HaTAXKeHWe KOHTAKTHOro NpoBoga B t0OOM TOYKE aHKEPHOro y4yacTka He AO0/IKHO OTAMYaTbCA OT
HOMWHaNbHOro 6bonee yem Ha 15 %.

Page 85/ 189



KoHTakTHasa rpynna OCHKO-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

XN { | _L o7 KaH :
s - o %-w
12 : 4 L
- 12
@00, s10b-100 w A 2
2 v | Wwne-w0 | 0 H& ol
#@-33 | L
514007245 8 ‘—i;,a-ostt
5
]
y .
2 | AP
40 S0 50 60
O 10 20 30 Symgs,mht 0 10 20 J0 %0 .f,,mm,‘Wj

Puc. 2, Hamxénne y KOMneHcaropos juin ~ Puc. 3, Hamx
. B 8 CHHME Y KOMNIEHCATOPOB 4NN
MEZIHOrO ¥ HHIKONETHPOBANHONO KOHTAKT- Gpon30BOro KOHTAKTHOIO nposop:a B

HOrO NpoBO/a B 3aBHCHMOCTH OT SABHCHMOCTH OT MAKCHMANBHOIO H3HOCA
MaKCHMANBLHOIO H3HOCA

3Tn TpeboBaHMA YTBEPKAEHbI CEeAYIOWUMU AOKYMEHTaMMU:
[4.2.] Npasuna ycTpoiicTea 1 T3 KOHTaKTHOM ceTn AE/41

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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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

Monposa / Moldova:

MNonsbua / Poland:
TCW sHeprocHabxeHune

Energy TSI
Poccua / Russia:
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5.1 Crarvyeckume nokazarenu

CraTu4eckne nokasaTenu KOHTaKTHbIX NOABECOK AOMKHbLI COOTBETCTBOBATL 3HAYEHWAM, YKa3aHHbLIM B
Tabnuue 1.

Tabnuuya1l—Crarieckie NoKasaTeny KOHTaKTHLIX NOOBECOK

JHa4veHne nokazartens ArA YHBCTKUB
co CKUDUCTHMH ABWUHMEHWA
HawumeHoBaHue nokasaTtens
120 kmaf or 120 a0 200 km/
0 cB.
A EnH 200 Kkmiy B KM
He HanpsokeHne 25 kB, nepemeHHbI TOK 5570*
Beicota noa-
MeEHee Y *
BECA KOHTAKTHOMG HanpsokeHune 3 KB, NOCTOAHHBIN TOK 5500
npoeoaa, Mm He Hanpskenne 25 kB, nepemeHHbIn TOK
6 ' » 6800 6500 6200
onee Hanpsokerne 3 KB, NOCTOAHHLIA TOK
YKNOH KOHTaKTHOro npoeoaa, %e, He Gonee 4 2 1
VMameHeHne YKNOHOB KOHTaKTHOro NpoBoga B CMEXHLIX Nponetax,
%o, He Bonee 2 1 0,5
Crtpena npoBeca KOHTaKTHOro NpoBoga npu TeMnepaType okpyxa-
toulero Bosayxa nntc S °C, m Ot 0 go 0,05

OxoHYarue mabnuus! 1

JHaqeHne nokasarens ANA y4acTroB
co CKUpUCTHMH AOBUKEHWA
HawmeHoeaHwe nokaszartens
120 km/ or 120 Ao 200 k'
o cB.
fal EMY 200 km/Y B EMY
AnacTUyHOCTL B NPO- | HanpskeHne 3 KB, NocToAHHbIA TOK OT01p005
nete, mm/H _
HanpsxeHne 25 kB, nepeMeHHLINn ToK 0102p008
KoatbcpmumeHt  He- | C peccopHbIM TpocoM, He 6onee 1,8 15 1,4
PaBHOMEpPHOCTM  anac-
THUHOCTH LENHO bes peccopHoro Tpoca, He Bonee 3,0 28 2,3
KOHTAKTHOW noaseckk B | PaBHoanacTtudHOW, He Bonee 1,05
nponete
* HaMmeHbLLEE 3HAYEHME BLICOTEI KOHTAKTHOMO NpoBoda B cooTeeTcTeMM ¢ FOCT 32679.

5.2 IMHaMWYeCcKUe NoKasarenu

[duHamMuye ckre nokasaTenu KOHTaKTHbIX NoABECOK A0MKHbI COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbLIM B
Tabnuue 2.

TaGnuua 2 — duHaMUYECKME NMOKA3aTENM KOHTAKTHLIX NOABECOK

3HaveHune nokasartens

HaumeHoBaHWe nokasaTte KoHTakrHana nogeecka
MMEHOBEHWE MOK TEenA ao oT 120.{_10 ce. 200
120 kmfu | 200 knafu KMid
OTHOWeHWe CKOpOCTW NOABMXHOMD cocTaBa | HanpsixeHve 3 kB, NOCTOSHHbIN TOK 75 80 85
V,, M/C K CKOPOCTW pacnpoCTpaHeHWs BOMHbI B ~
b ) P P pr P HanpsikeHnne 25 kB, nepemeHHBIR 70 70 80
KOHTaKTHOW nogeecke —— - 100 %, He Bonee ToK

Ve

3Tn TpeboBaHMA YTBEPKAEHbI CNEAYIOWMMM AOKYMEHTaAMMU:
TpeboBaHMA K CTAaTUYECKMM M AMHAMUYECKMM MNapamMeTpam KOHTAKTHOW noaBecku Poccum
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yctaHoBneHol [OCT 33944—2016 «[llogBecka rKenesHOM [OPOrM KOHTAKTHas. TexHu4veckue
TpeboBaHMA U MeToabl KOHTpoAa» (nogpasaensl 5.1.1 5.2 cootTBeTcTBEHHO). Kpome Poccuu, ctaHaapT
npuHAT B benapycu.

[6.5.] UIHCTPYKUMA NO BEPTUKANIbHOW PEFYIMPOBKE KOHTAKTHbIX NOoABECcOoK 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 3,0 2,8 2,3

elasticity than

of the | With even elasticity, not more than 1,05

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 3HeprocHabxeHune

ENE TSI.
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YKpauHa / Ukraine:

HaTsa)keHune KoHTaKTHOro nposoaa (M®-100, Hhd-100 — 10 kH, ans 6poH30BbIx Bpd-100 - 12 KH,
HaTAMKeHMe HeHarpyXeHHoro Hecyuero Tpoca M-95 — 10 kH, M — 120 — 13 KH (KOHCTpyKTMBHas
BbICOTa NoABecku 1,8 M, MakCMMaibHO-40NYCTUMOE OTXKaTMe KOHTAaKTHOro NpoBoAa
TOKOMPUEMHMKOM B ONOPHOM y3/1e — 250 mm, KoapPULMEHT HEPAaBHOMEPHOCTM 3N1aCTUYHOCTHU B
nponete 1,408.

31K TpeboBaHMA YTBEPKAEHDI CNeayOWMMU OKYMEHTAMMU:
[8.6.] MpaBunia ycTpoicTBa U TEXHUYECKOrO OBCNYKMBAHUA KOHTAaKTHOW ceTu L3-0023 (pasgen 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)

9ctoHusa / Estonia:

KoHCTpYKTMBHan BbiCOTa LLEMHOM NoABECKM B TOYKe NoABeca Ao XKHa bbiTb 1,8 m ¢ gonyckamu - 0,3 m
n+0,5m.

KoHTaKTHaA nogBecKka He A0/KHA A0MNyCcKaTb OTXKATME KOHTAKTHbIX MPOBOAOB TOKONPUEMHUKAMU Y
¢duKcaTopoB 6osiee 250 MM MPU KpaliHUX PacYeTHbIX 3HaYeHUAX BETPA, TEMNEPATYPbl U CYMMAapPHOro
Ha¥KaTus TOKOMPUEMHMKOB 3/1IEKTPONOABUAKHOIO COCTaBa.

HaTtarkeHne KoHTakTHOro nposoga K y KOMMeHCAaTopoB B 3aBMCMMOCTM OT €r0 MaKCMMAaJIbHOro
MECTHOro M3HOCa Sumax B Mpegenax aHKepHOro y4yacTKa LO0/KHO COOTBETCTBOBATb 3HAYEHUAM,
npUBEAEHHbIM Ha pwUC. 2 ANA MeAHOrO0 M HU3KONEerMpoBaHHOro MpoBofda M Ha PucyHok 3 ana
B6pPOH30BOrO (HaTAMKEHME HA 1 MM AN MeAHbIX U HU3KOJIerMpoBaHHbIX NnpoBoaos 100 H (10 Krc) u ans
6poH30BbIX — 120 H (12 Krc)).

HaTtsa)keHMe ABOMHOrO KOHTAKTHOIO MpPOBOAA AOMKHO ObiTb PaBHO YABOEHHOMY HaTAMEHWIO,
OTHOCALLEMYCA K MaKCMMa/lbHOMY MECTHOMY M3HOcy Nboro M3 AByx NpoBoAoB. PaKTuyeckoe
HaTA)KEHMEe KOHTAKTHOro MpoBoga B /060N TOUKe aHKEePHOro yyacTKa He [OJIKHO OT/AnYaTbcA OT
HOMWHanbHOro 6onee yem Ha 15 %.
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METHOTO ¥ HHIKONCTHPOBAHHOIO KOHTAKT- Gpon30Boro KOHTAKTHOIO NPOBO/AA B

HOTO NpoBO/Aa B 3aBHCHMOCTH OT SABHCHMOCTH OT MAKCHMATBHOIO H3IHOCA
MaKCHMANBLHOrO H3HOCA

Pucynok 4

3T Tpeb0oBaHUA YTBEPKAEHDI CAEAYIOLWMMU AOKYMEHTAMMU:
MpaBuWna ycTaHaBAMBAOTCA XO3ANCTBYOWMMMN cybbeKkTamum cornacHo [9.1.] MTI x.4. ICTOHUM.

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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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 CpaBHeHMO 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 HanpAamylo He HOpMUpPYLOTCA, a obecneumnBatoTca TpeboBaHMAMM K
COCTOSIHUIO KOHTAKTHOM ceTu.

3a 10-neTHUIM nepunoa paspaboTaH HOBbIN CTaHAAPT, B KOTOPOM ONMCaHbl BEAMYUHbLI NAapaMeTPoB A4
Kosien 1520 MM, KOTOPbIE CXOXKM C OCHOBHbIMM NapameTpammn TCU, HO HE AEHTUYHDI.

Mpu pa3paboTke U peBM3MM eanHON cneunduKkauumn ana cuctemol Konen 1520 mm LenecoobpasHo
3Ty MHPOPMaUMIO B3ATb BO BHUMaHMe.

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. PaccmosaHue mexdy moKonpuémMHUKAMU 0718 NPOEKMUPOBAHUS KOHMAKMHoU nodsecku /
Pantograph spacing for OCL design

a) TpebosaHua TCW / TSI requirements :

®YHKLUUNOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKM 3TOr0O OCHOBHOro napameTtpa (4.2.13):

KOHTaKTHaA nogBecKa A0/KHa 6bITb pacCinTaHa Kak MMHMMYM Ha ABa TOKONPUEMHMUKaA, p360TaI-0LLI,VIX
pAoOM, TaK, yTOObI pacdyeTHoeE pacCtoAHMe mexay oceBbiMN NMHUAMM TONIOBOK ABYX COCeEOHUX

TOKOMNPUEMHMKOB 6bI1I0 MEHbLLIE UAU PAaBHO 3HAYEHUAM, YKa3aHHbIM B OAHOM U3 CTONI6LLOB « A», «B»
nmnn «C» Tabamubl 4.2.13.

Tabnauya 4.2.13 PaccmosaHue mexdy moKonpueMHUKAMU 015 NPOeKmMupo8aHUA KOHMAKMHO(i

noosecKku
PacueTHan MutmarAsHoee MutmarAcHee MutnmaAcHee
CKOpOCTb [KM/u] paccrosaHue [m] paccTtosHue [m] paccTosiHue [m]
npuv nepemeHHoOMm npu 3 KB= npn 1,5 KB=
TOKe
Tun 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

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 (3sontoummn) TpeboBaHUI 1 JOKYMEHTOB B cTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

PaccTosiHMe meXay TOKOMPUMEMHMKaMM He meHee 18 M B COOTBETCTBMM C KOHCTPYKTMBHbIMM
TpeboBaHMAMMU K JIOKOMOTMBAM NpWU cKopocTaX A0 160 Kkm/dy. Mpu cuenneHHOM ABOMHOW TAre
NoAHATUE ABYX COCEAHUX TOKONPUEMHMKOB B PasHbix eauHuuax MC He gonyckaeTca.

C uenblo yMeHblUeHMA M3HOCA KOHTAaKTHOro NpoBoAa, OAMH M3 TOKOMPUEMHWMKOB (Kak Mpaswuio,
nepBblii NO XO4Y JIOKOMOTWBA) A,0/KEH ObITb ONYLLEH.

3Tn TpeboBaHMA YTBEPHKAEHDLI CNeAYIOWNMU SOKYMEHTaMMU:
MHCTPYKUMA MCNONb30BaHNA TOKONPUEMHMKOB IMNC B pas3/IMYHbIX YCNOBUAX IKCMIyaTaL MM

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 pernameHTupytoTcs.

Not regulated.

Nateua / Latvia:

MpaKTUYeckn, He meHee 25 M, HO He pernameHTUpyeTca.
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In practice, not less than 25 m; not regulated.

Nutea / Lithuania:

He pernameHTtupyeTtca

Not regulated

Monpgosa / Moldova:

Nonbwa / Poland:

CornacHo TpeboBaHusam TCU sHeprocHabkeHWe, paccToaHME MeXAy TOKONPUEMHUKAaMM BapbupyeTcs
B 3aBMCMMOCTM OT TUNA KOHTAKTHOM NOABECKU, HO COCTaBAAET 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:

[.NnA 3neKTpoBO30B pacCTOAHUE MeXKAY TOKONPUEMHUKaMM B Poccum He HOPMUPYETCA, TaK KaK
3KCN/yaTauma 31eKTPOBO30B A0MYCKAETCA TONbKO C OA4HUM MOAHATbIM TOKONPUEMHUKOM.

[na sanekrponoesnos paccTtoaHMe mexay TokonpnemHmkamm B Poccum yctaHosneHo NOCT P 55434 —
2013 «2neKktponoesaa. Obwme TexHMYecKne ycnosma» (NyHKT 7.15):

AN cKopocTy Ao 160 KM/4 He3aBUCMMO OT PoAa TOKa — He MeHee 48 m;

[N CKOpPOCTYM cBbilwe 160 Km/Y A1a NOCTOAHHOTO TOKa — He meHee 120 m;

TO Xe ANA NepeMeHHOro Toka — He HOpMUpPYeTcA.

31K TpeboBaHMA YTBEPKAEHDI CNeayOWMMU OKYMEHTAMMU:
FOCT P 55434—2013 «3nektponoe3ga. O6wme TexHnyeckue ycnosmusa» (NyHKT 7.15)
[6.6.] MHCTpYKLMA O nopsaKe NCNOIb30BaHUA ToKoNnpuemHukos LIT-13-844

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:

TCW dHeprocHabkeHue

ENE TSI.
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YKpauHa / Ukraine:

PacctosiHne mexay TokonpuémHukamm MBIC gonxkHo 6biTb He meHee 18 m. lMpwu cuenneHHoM
[ABOMHOW TAre NnoagHATME ABYX COCEAHUX TOKOMPUEMHUKOB B pasHbIx eauHuuax NC He gonyckaeTcs.

C uenbl YMEHbLUEHUA M3HOCA KOHTAKTHOrO NpoBOAa, OAMH W3 TOKOMPUEMHUKOB (Kak Mpasuso,
nepBblii MO X0A4Y TIOKOMOTUBA) AO/TKEH ObITb OMYLLEH:
. Mpu AOCTUNKEHUN CKOPOCTU 25 Km/u.

31K TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU OKYMEHTAMMU:
[8.8.] UHCTpYKUuMA wncnonb3oBaHMA ToKonpuemHukoB IMNC B Pas/iMYHbIX YCAOBMAX 3SKCNAyaTauum
UT-1>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 LIT-L3-
104

9ctoHusa / Estonia:

MpaKTUYeckn, He MeHee 25 M, HO He perliaMeHTUpyeTcA.

In practice not less than 25 m; not regulated.

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

TpeboBaHMA K 3TOMYy nNapameTpy HanNpsaMylo He HOPMMPYHTCA (3a WCKatodeHuem [Monbwu), a
obecneynatotca TpeboBaHMAMM K MC 1 4ONONAHUTENBHBIMW MHCTPYKUMAMU. MMpu paspaboTke eguHoi
cneunduKaumm ana cuctembl Konem 1520 mm, 3TOT NapameTp NoTpebyeT AONONAHUTENBHOMO U3yYeHnn
AN 3N1EeKTPONO0E340B NPU NOBbILEHUN CKOPOCTEN ABUKEHUA.

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.
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4.2.14. Mamepuan KoHmakmHoao nposoda / Contact wire material

a) TpebosaHua TCW / TSI requirements :

®YHKUUNOHANbHbIE U TEXHUYECKME XapaKTEPUCTUKM 3TOr0 OCHOBHOro napameTtpa (4.2.14):

(1) CoueTaHMe MmaTepumana KOHTAKTHOrO MPOBOAa W MaTepuana KOHTAKTHOM BCTaBKM CUJbHO
B/IMSIET Ha M3HOC KOHTAKTHbIX BCTaBOK M KOHTAKTHOMO NpoBOoAa.

(2) Jonyctmble maTepuanbl KOHTaKTHbIX BCTAaBOK onpegeneHbl B nyHKTe 4.2.8.2.9.4.2 TCU
«JIOKOMOTMBbI U MACCAXKUPCKUIA NOABUKHON COCTaBY.

(3) JonyctumbiMn maTepuanamu KOHTAKTHOIO MPOBOAA ABAAKOTCA MeAb WM MeAHble CMnaasbl.
KOHTaKTHbIA NpoBOA, AO0MXKEH COOTBETCTBOBAaTb TpeboBaHMAM B nyHKTax 4.2 (6e3 ccblnKM Ha
MpunoxeHue B K ctaHgapTy), 4.3, 4.6 — 4.8 ctaHaapTa 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 (3sBontoumn) TpeboBaHMt U AOKYMEHTOB B CTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

Megapb ceyeHnem 100 mm? Ha rnaBHbIX NyTAX, 85 Mm? Ha BTopocTeneHHbIx nyTax (TOCT 2584-86).

3T TpebOoBaHUA YTBEPKAEHDI CNEAYIOWMMU AOKYMEHTAMMU:
MNpaBuna TO KOHTaKTHOM ceTu X.4. Fpy3um 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

KasaxcraH / Kazakhstan:
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Nateua / Latvia:

AKTyann3mnpoBaHHaa MHPOpMaLIMA O NPUMEHAEMbIX TPEOOBAHUAX N AOKYMEHTAX:

Meab WAM HU3KONErMpoBaHHasaA meab cedeHvem 100 mMm2? Ha rnasHbIX nyTax, 85 mm? Ha
BTOpocTeneHHbIX NyTax (B cooTBeTcTBumM ¢ TOCT 2584-86).

[3.2.] TE-3199 MpaBunaa ycTponcTea U T3 aNeKTPUPULMPOBAHHbBIX XK. 4.

Updated information on applicable requirements and documents:

Copper or low-alloy copper with a cross-section of 100 mm?2 on main lines, 85 mm? on secondary lines
(GOST 2584-86).

[3.2.] TE-3199.

Nurtea / Lithuania:

Meab nnm HU3KoNermpoBaHHasa meab cedeHnem 100 mm? Ha rnaBHbIX NyTax, 85 Mm? Ha
BTOpOCTeneHHbIX NyTAx (B cooTBeTcTBUM ¢ TOCT 2584-86).

3Tn TpeboBaHWA YTBEPKAEHDI CNEAYIOWUMU AOKYMEHTAMMU:
[4.2.] Npasuna ycTpoiicTea 1 T3 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:

MNonsbuwa / Poland:

TCW sHeprocHabxeHune

Energy TSI

Poccua / Russia:

TpeboBaHMA K KOHTaKTHbIM NPOBOAAM, M B TOM YNUC/IE K X MaTepuany, B Poccum yctaHosneHbl FOCT P
55647—2018 «[lpoBoAa KOHTAKTHblE M3 MeAU U ee CMNAaBOB ANA 3N1eKTPUPUMPOBAHHDLIX KENEe3HbIX
popor. TexHuuyeckne ycnosua». CornacHo nyHKkTy 4.1, npoBofga MoOrytT ObiTb M3 mMeam, U3
HW3KO1IerMpoBaHHOM Mean 1 13 6poH3bl. CornacHo nogpasaeny 5.2:

«5.2.1 MedHble nposoda uzzomasnuearom u3 Kamodos, ebinyckaemsoix rno FOCT 546 ¢ konuyecmsom
npumeceli He 6onee, Yem 8 medu mapku M1 no TOCT 859 no 8udy u Konuvyecmasy asieMeHmos.
lposoda u3 HU3KoNe2uUPOBAHHOU Medu U320masausarom U3 KAMAaHKuU ¢ Kosaudecmsom rnpumeceli He
b6onee, uem 8 medu mapku M1 no NOCT 859 no sudy u Koau4ecmsy 31eMeHmMo8 ¢ 00NOAHUMENbHbLIM
71e2UposaHUEeM 8 COOM8emMcmauUU € mexHU4YeCcKUMU yCaA08UAMU HA Po800a KOHKPEeMHbIX MAPOK.
bpoH3osble nposoda u320mMasAUBAIOM U3 KAMAHKU C OO0MosHUMEsbHbIM  f1e2Upos8aHuUem 8
coomgemcmeuu ¢ mexHU4YeCcKUMU yC08UAMU HA PoB80o0a KOHKPeMmMHbIX MAPOK.
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lpumeHeHue MoMa ysemHbsix Memassao8 018 U320moeseHuUs npoeodos He 0onycKkaemcs.
5.2.2 Xumuueckuli cocmae memanna npogodos — 8 COomMeemcmauu ¢ mexHu4eCKUMU ycsi08uUamu Ha
poeo0a KOHKPEeMHbIX MAPOK».

311 TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU OKYMEHTAMMU:

FOCT P 55647—2018 «MpoBoaa KOHTAKTHbIE M3 MeAM 1 ee CNNaBOB A INEKTPUPLMPOBAHHDBIX
KenesHbix gopor. TexHMyeckme ycnosua».

[1.2.] TOCT 2584-86 (HoBbI FOCT HaxoAUTCA B CTaAnn 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:

TCW dHeprocHabxeHue

ENE TSI.

YkpauHa / Ukraine:

Meab, HM3KoNermpoBaHHaa medb 60 6poH3a cedyeHmem 100 Mm? Ha rNaBHbIX NyTAX, Medb 85 mm?
Ha BTOPOCTENEHHbIX NyTAX.

3T TpebOoBaHUA YTBEPKAEHDI CNEAYIOLMMU AOKYMEHTAMMU:

[8.6.] MpaBuna ycTpoicTBa N TEXHUYECKOro 0b6C/y»KMBAHUA KOHTaKTHOM ceTun L3-0023 (n.2.1.6)

[8.4.] MpaBuna yCTPOWCTB CUCTEM TATOBOrO 3/1EKTPOCHabXKeHMA K.4. YKpauHbl L13-0009[8.11.]
CoopyrKeHns TpaHcnopTa. dnekTpudnkauma x.4. Hopmbl npoektmposaHma 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)
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[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

3ctoHusa / Estonia:

Meab nim HM3KoNermpoBaHHasa meab cedeHnem 100 mm? Ha rnaBHbIX NyTaAX, 85 Mm? Ha
BTOpOCTeNneHHbIX NyTax (B coorBeTcTtBMM ¢ FTOCT 2584-86).

3Tn TpeboBaHWA YTBEPKAEHbI CNEAYIOWMMU AOKYMEHTAMMU:
MpaBuna ycTaHaBAMBAOTCA XO3ANCTBYOLWMMKN cybbeKkTamum cornacHo [9.1.] MTI x.4. ICTOHUM.

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) NMepecMmoTpeHHbIe BbIBOAbI NO CpaBHEHMIO TpeboBaHuil B cTpaHax-4yneHax OCH /I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

TpeboBaHWA K JaHHOMY NMapamMeTpy B LLeJIOM UAEHTUYHbI (C y4eTOM HEBObLUMX PA3NNYMIA) B CTPAHAX.
Mpu paspaboTke eanHON cneunduKaLmm gna cuctemol Konen 1520 mm BbileyKasaHHble TpeboBaHus
Y JOKYMEHTbI MOTYT 6bITb B3ATbI 32 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. HelimpanbHbie scmasku 018 pasdeneHus ¢as/ Phase separation sections

a) TpebosaHua TCW / TSI requirements :

®DyHKUMOHANbHDBIE U TEXHUMYECKME XapaKTEPUCTUKU 3TOr0 OCHOBHOIO napametpa (4.2.15):

4.2.15.1. Obuime ceeaeHuUA

(1) KOHCTPYKLMA HENTpasbHbIX BCTAaBOK ANA pasaeneHus ¢as fonkHa obecneymBaTb, 4TOObI
noesga MOMM MNepemMellaTbCcs M3 OAHOMO y4yacTKa B cocegHui 6e3 ckpenneHua pasyx ¢as.
MNotpebnsaemas MoOLWHOCTb Noesaa (TAra, BCNOMOraTesibHas MOLWHOCTb MJIOC TOK XOJ0CTOrO X043
TpaHchopmaTopa) [O/MKHA OblTb YyMEHbLIEHA A0 HyAA NpU BXOAEe B HEWTPaNbHYK BCTaBKy AAs
pasgenenuns ¢as. [onkHbl 6biTb NpeaycCMOTPEHbl COOTBETCTBYIOLME CPencTBa (3a MCKAOYEHMEM
KOPOTKUX Pa3fennTeNibHbIX Y4acTKOB), YTOOblI Noe3a, OCTaHOBMBLUMIACA B HEMTPasbHOW BCTaBKe A/A
pasgeneHuns ¢as, Mor CHOBa HauyaTb ABUXKEHMUE.

(2) O6uas anmnHa D HelTpaibHbIX y4acTKOB onpeaeneHa B NyHKTe 4* ctaHgapTta EN 50367:2012.
Ona pacyeta anvHbl D HeobXxoAMMO YUMTbIBATb PACCTOAHUA B COOTBETCTBMM C MyHKTOom 5.1.3
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ctaHgapTta EN 50119:2009, a TakXKe nogbem KOHTAKTHOro NnposoAaa So.
* NMpumedaHue EXXOA: ccbinika aonxHa 6biTb Ha MpunoxeHne A BMecTo NyHKTa 4.

4.2.15.2. JIMHMM CcO cKopOCTbIO V = 250 Km/y

MOMHO NPUHATL ABa TUNA KOHCTPYKLMN HEWTPA/IbHbIX BCTAaBOK AN pasaeneHuns ¢as:

(a) KOHCTPYKLMIO C pa3geneHnem ¢as, B KOTOPOIM BCE TOKONPUEMHMKN CaMbIX SANHHbIX NOE3408,
cooTBeTcTBYOWMX TCU, HaxoaaTca B HeWTpasbHOM ceKumu. Obuwas OsiMHa HEUTPANbHOIO y4yacTKa
O0/1XKHa bbITb He meHee 402 m.

MopapobHbie TpeboBaHUA cM. B NyHKTe 1.2 MpunoxkeHuna A K ctaHgapTty EN 50367:2012; nau

(b) KOHCTPYKUMIO Cc 6onee KOpOTKMM pasgeneHvem ¢a3 ¢ Tpema U30AMPOBaAHHbLIMU
NepekpbITUAMM, KaKk MokasaHo B nyHkTe 1.4 MpunaoxeHuma A K ctaHgapty EN 50367:2012. O6uwas
OJIMHA HEUTPaNbHOrO y4acTKa cocTaBnseT meHee 142 m, BKAKOYAA PAcCTOSHUA U AONYCKU.

4.2.15.3. JINHMM CO CKOPOCTbIO V < 250 Km/y

MpyY NPOEKTUPOBAHUM YYACTKOB PasfAeNeHuns pelleHna obblYHO MPUHUMAKOTCA TaK, Kak OMMCaHO B
nyHkte 1 MpunoxkeHma A K ctaHgapTy EN 50367:2012. B Tex cayyasax Korga npepgnaraertca
aNbTEPHATMBHOE peLleHne, AO0MKHO ObiTb MOKAa3aHo, YTO 3TO pelleHue ABNAAETCA N0 MeHbLUe mepe
TaAKUM }Ke HaJeKHbIM.

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 Sy 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 (aBontounn) TpeboBaHUM 1 JOKYMEHTOB B CTpaHax-dneHax OCHK/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

He HopmupyeTca. Ha 3Tom 3Tane npMMeHAEeTcA TO/IbKO CUCTEMA MOCTOAHHOIO TOKa.

Not standardized. At this stage only direct current system is in use.

KasaxcraH / Kazakhstan:

Narteua / Latvia:

MpUMeHAeTCA TONIbKO 04HA CMCTEMA TOKA, HEUTPasIbHbIX BCTABOK HET, NapamMeTp He HOpMUpYeTCs.
He HopmupyeTca. CucTembl NEPeMeHHOro TOKa He NMPUMEHSIOTCS.

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 yuyacTKax anekTpudpuKaumm nepemeHHOro ToKa CEKUMM KOHTAKTHOM ceTu, KOTopble MUTalTCA OT
pasHbix $as, pasaenArT ABYMSA M30AUPYIOWMMU CONPAKEHUAMMN C HENTPAZIbHOW BCTaBKOM MeEXKAY
HMMMK, 4YTO MCK/AKOYAEeT OOHOBPEMEHHOE 3aMblKaHWe WX [M0JI03aMM  TOKOMPUEMHMKA. [AAnHy
HEeNTpPasibHOM BCTaBKM BbIOMPAIOT U3 yyeTa NPUMEHAEMbIX CEPUA IIEKTPOBO30B U 3/1EKTPOMNOEe3a0B.,
ee MMHUManbHasa gavHa 200 m.

HeilTpanbHble BCTaBKM NpeaycMaTPMBAIOT TaKKe B MECTaX BO3MOMKHOIO MepeTeKkaHMa TOKa Mo
KOHTaKTHOM CETU MeXAy SHeprocucTteMamu.

3T TpeboBaHUA YTBEPKAEHbI CAEAYIOLWMMM AOKYMEHTAMMU:
[4.2.] NpaBuna ycTpoiicTea U TD 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:

MNonsbua / Poland:
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He HopmupyeTca. Cuctembl nepemMeHHOro ToKa He NPMMeHAIOTCA.

Not standardized. No alternating power systems used.

Poccusa / Russia:

«/nuHy HelimpasnbHOU 8CMABKU 8bI6UPAOM C y4emom 3Kcnayamupyemoli cepuli 371eKmpo8o308 u
2n1eKmponoe3008» (KOHKPETHaA A/IMHA B MeTpax He YyCTaHOoB/eHa).

31K TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU AOKYMEHTAMMU:
MopnyHKT 6.2.9.6 CBog Mpasun 224.1326000.2014 «TaroBoe 3/1eKTPOCHabKeHMe Kene3Hol 40opormy,
yTBEPKAEHHbBIM NPUKazom MuHTpaHca Poccnm ot 2 gekabps 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

Cnosakusa / Slovakia:

He HopmupyeTca. Ha amHuax konen 1520 mm cuctemobl nepemMeHHOro ToKa He NPUMEHAIOTCA.

Not standardized. Alternating current not used on 1520 mm gauge systems.

YkpauHa / Ukraine:

Ha yyacTkax afieKTpudmKaLmm nepemMeHHOro Toka CEKLMM KOHTAKTHOM CETU, KOTOpbIe NUTAKTCA OT
pasHbix Gas, pasaenarT ABYMSA U30ANPYIOWMMU COMPSAKEHUAMN C HEMTPANIbHOM BCTAaBKOW Mexay
HMMM, YTO UCKOYAET OAHOBPEMEHHOE 3aMblKaHME UX NON03aMN TOKONPUEMHUKA. JNnHY
HEeNTpPasibHOM BCTaBKM BbIOMPAOT U3 yYeTa NPUMEHSAEMbIX CEPUI 1IEKTPOBO30B U 3NEKTPONOE340B,
ee MMHUManbHasa gavHa 200 m.

HelTpanbHble BCTaBKM NPeayCMaTPMBAOT TaKKe A4 UCKAOYEHUA NepeTeKaHnA yPaBHUTENbHbIX
TOKOB MO KOHTAKTHOM CETU MeXKAY SHEProcUCTEMaMM.

3T TpeboBaHUA YTBEPKAEHDI CNEAYIOWMMU SOKYMEHTAMM:
[8.5.] CoopyrKeHuAa TpaHcnopTa. *KenesHble goporn Konem 1520 mm. Hopmbl npoektuposaHua [OBH

B.2.3-19-2018 (n. 22.37)

[8.6.] MpaBuna ycTpoicTBa M TEXHUYECKOro 06C/yKMBAHUA KOHTaKTHOM ceTu 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)

3ctoHusa / Estonia:

Cuctembl NnepemMeHHOro ToKa He NpumeHaATcAa. He HopmupyeTca.

Not standardized. Alternating systems not used.

c) NMepecMmoTpeHHble BbIBOAbI MO CPpaBHEHMIO TpeboBaHMiM B cTpaHax-4yneHax OCH /I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbIBOA: AaHHbIV MapameTp pernaMeHTUpPYeTCs TONbKO B J/IMTBE (TONbKO ANS CYLLECTBYHOLLMX CUCTEM;
ANA NpoekToB npumeHsetca TSI), Poccun u YkpauHe. MNpu paspaboTke eguHol cneumudukaumm ans
cuctembl Konen 1520 Mmm BblleyKa3aHHble TPeGOoBaHNA U AOKYMEHTbI MOTYT BbITb 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. HelimpasibHble 8CMABKU MeXOy PA3HbIMU CUCMeMaMu 3aekmpugukayuu / System
separation sections

a) TpebosaHua TCW / TSI requirements :

®DYHKUMOHA/bHBIE U TEXHMYECKME XapaKTEePUCTUKMN 3TOr0 OCHOBHOrO napamertpa (4.2.16):

4.2.16.1. Obuime ceeseHuUA

(1) KOHCTPYKLMA y4aCTKOB pasgeneHua cucTem [oMXHa obecneynBatb, 4TO6bl MOABUMKHbIE
COCTaBbl MOFM NepexoauTb OT OAHOW CUCTEMbl SHEProcHabXeHUs K cocefiHel, OTAIUYHOW cucTeme
3HeprocHab)KeHus, He coeauHAA ABe CUCTEMbI Yepes a1eKTpudecknin mocT. CyliecTByeT ABa cnocoba
npoxoAa Yepes CeKUUKN pasaeneHmns cucTem:

(a) C NOAHATbIM TOKONPUEMHMKOM, KOHTaKTUPYIOLMM C KOHTAKTHbIM MPOBOAOM;

(b) C ONYLLEHHbIM TOKOMPUEMHUKOM, KOTOPbIM HE KOHTAaKTUPYET C KOHTaKTHbIM MPOBOLOM.

(2) Ynpasaswouwme coceaHen MHPPACTPYKTYpOid AONKHbI NPUHATL 1MB0 nepBbiii cnocob, Mnmbo
BTOPOM B 3aBUCUMOCTM OT NpeobnasatoLLmx yCIOBUNA.

(3) O6uias anvHa D HeliTpanbHbIX y4acTKOB onpeaeneHa B NyHKTe 4 ctaHaapTa EN 50367:2012.

Onsa pacyeta AavHbl D HeobXoAMMO yuUTbIBaTb PACCTOSHWS B COOTBETCTBMM C MNyHKTOM 5.1.3
ctaHgapta EN 50119:2009, a TakKe nogbem KOHTAaKTHOro nposoaa So.

4.2.16.2. ToKkonpueMHUKM NOSHATDI
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(1) MoTpebnsaemas MOLHOCTb MOABUMKHOIO cocTaBa (TAra, BCoMoraTesibHas MOLHOCTb MNAC TOK
XON0CTOro Xofa TpaHchopmaTopa) AO/MKHA ObiTb yMeHblleHa 40 Hynsa MNpu BXoge B CEKUMIo
pasfeneHuns cucTem.

(1) Ecnu npoxosd uYepe3 CeKUMM pPasgeNieHUs CUCTEM  OCYLLEeCTBAAETCA C  MOAHATbIMU
TOKOMPUEMHMKAMW, KOHTAKTUPYIOWMMM C KOHTAKTHbIM MPOBOAOM, WX paboyas CTPyKTypa
onpeaensaercs caeayolmm obpasom:

(a) reoMeTpus PasfiMiHbIX 3/1IEMEHTOB KOHTAKTHOW MNOABECKM LOJ/IKHA MPEnaTcTBOBaTb TOMY,
YTOObI 3TM TOKOMPUEMHMKWN BbI3bIBA/IM KOPOTKOE 3aMbIKaHWUE U/IN SNIEKTPUYECKUIA MOCT MEXAY ABYMA
SHeprocucTeMamu;

(b) B NOACUCTEME 3HEProCHAbKeHWA LO/MKHbI ObiTb NPesyCMOTPEHbl Mepbl MO HeAONyLLEeHWUIO
COeAMHEHNA MOCPenCTBOM  3/IEKTPUYECKOrO MOCTa  MeXXAy [ABYMS CMEXKHbIMU  cuMcTemamm
3/1EKTPOCHAbKeHMA B C/lydae O0TKa3a HOPTOBOro aBTOMaTMYECKOro BbiKtovaTensa(ei);

(c) M3MEHEHME BbICOTbl KOHTAKTHOrO MPOBOZA MO BCEM Pa3sAeNUTENbHOM CEKUMU [OKHO
COOTBETCTBOBATb TPEOOBAHMAM, U310KEHHbIM B NyHKTe 5.10.3 ctaHaapTa EN 50119:2009.

4.2.16.3. ToKonpUeMHUKM onyLLeHbl

(1) 3Ty BO3MOXHOCTb UCMONL3YIOT, €CAN YCNoBUA PaboTbl C NOAHATbIM TOKOMPUEMHUKOM He
MOryT ObITb BbINO/HEHDI.

(2) Echm npoxop uyepes cekuuioo pasgeneHna  CUCTEM  OCYLLEeCTBAAETCA C  OMyLWEeHHbIMM

TOKONPUEMHWKaMKN, OHa AO0J/1KHa 6bITb CNPOEKTUpPOBAHA TaKMM 06pa30N\, yTobbI HeE Aonyctntb
3/1EKTPpUYeCKoe coegnHeHne mexay Asyma cCMctemamm 3J'IEKTpOCHa6)'KEHVIﬂ npu Cl'Iy‘-IBlZHO NOAHATOM
TOKONPUeEMHUKe.

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 Sy shall be
taken into account.

4.2.16.2. Pantographs raised

(2) 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

setin EN 50119:2009, clause 5.10.3.
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4.2.16.3. Pantographs lowered

(2) 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 (asontounn) TpeboBaHUIM 1 JOKYMEHTOB B cTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

O6uwan nupopmauma / General information:

Nateua, Jintea, NMonbla, ChoBakmaA, ICTOHUA
MpuMmeHseTca TO/IbKO o4Ha CMCTEMA TOKA, HEMTPA/IbHbIX BCTABOK HET, MapameTp He HOPMUPYeETCS.

Latvia, Lithuania, Poland, Slovakia, Estonia
Only one current system is used, no system separation sections, parameter not standardized.

Fpysua / Georgia:

He HOPMUPYETCA. Ha atom atane NPUMeEHAETCA TO/IbKO CUCTEMA NOCTOAHHOIO TOKa.

Not standardized. At this stage in use direct current system only.

KasaxcraH / Kazakhstan:

FOCT 32895 2016 r. «9neKTpudbMKaLMa 1 31eKTPOCHABKEHME Kele3HbIX 4opor. TepMUHbI U
onpeaeneHna»

GOST 32895 2016 “Electrification and power supply of railways. Terms and Definitions"

Nateua / Latvia:

AKTyanusnpoBaHHan MHGOPMaLMA O MPUMEHAEMbIX TPeOOBaHMUAX U SOKYMEHTaX:

He HopmupyeTca. [pmeHAeTCA TONIbKO CUCTeMa MOCTOAHHOMO TOKa.

Updated information on applicable requirements and documents:

Not standardized. Applies to direct current only.

Nutea / Lithuania:

He HopmupyeTca. [pmeHAeTCA TOIbKO CMCTEMA NepeMeHHOro TOoKa.

Not standardized. Applies to alternating current only.
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Monpgosa / Moldova:

Nonbwa / Poland:

He HopmupyeTca. [pumeHAaeTcAa TO/IbKO CUCTEeMA MOCTOAHHOMO TOKa.

Not standardized. Applies to direct current only.

Poccusa / Russia:

PyHKUMA pas3geneHna pasHbiX CUCTEM NEKTPUDUKALLMKN OCYLLECTBIAETCA HA CTAHLUMAX CTbIKOBaHMA. U
B 3TOM C/ly4ae TaK¥Ke MeXAy CMCTEMaMM 3NeKTPUPMKaALMM NOCTOAHHOIO TOKa 3 KB 1 nepemeHHOro
TOKa 25 KB 50 Iy, mexkay nsonmpyowmm conpaxkeHnem, Kotopoe otaenaeT neperoH, n
N30/INPYIOLLMM COMNPAMKEHNEM CEKLIMM, KOTOPAA NEPEKIOYAETCA, A0/KHA ObITb CEKLMA, KOTOpasa He
nepekntoyaeTca. [AnHa 3TOM CeKUMM LOKHA UCKAOYATb OA4HOBPEMEHHOE NepeKpbITUE N0103amMuU
TOKOMPUEMHMKA U30/INPYHOLLUX COMPANKEHWNA.

«/1nuHy HelimpanasHol 8cMasKu 8616UPAIOM C y4EmMOM 3KCayamupyemol cepuli 31eKmposo308 u
371eKMponoe3008» (KOHKPETHaA AJIMHA B METPAX He YCTaHOB/IeHa).

3T Tpeb0BaHUA YTBEPKAEHbI CAEAYIOLMMU AOKYMEHTAMMU:
MoanyHKT 6.2.9.6 CBoa Mpasun 224.1326000.2014 «TaroBoe 3/1eKTPOCHabKeHME Kee3HoM goporuy,
yTBEPKAEHHBIM NpUKazom MuHTpaHca Poccnm ot 2 gekabps 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

Cnosakus / Slovakia:

He HopmupyeTca. Ha InHuAX Konem 1520 mm NPUMEHAETCA TO/ZIbKO CUCTEMA MOCTOAHHOIO TOKaA.

Not standardized. Applies to direct current only for 1520 mm systems.

YkpauHa / Ukraine:

DYHKUMA pa3aeneHnn pasHblX CUCTEM INEKTPUDMKALMM OCYLLLECTBAAETCA Ha CTaHUMAX CTbIKOBaHMA. U
B 3TOM C/ly4ae TaKKe Mexay cMcTemamm aneKkTpudmKaumm nocToAHHOro Toka 3 KB 1 nepemeHHoro
ToKa 25 KB 50 'y, MmexAay N30A1PYIOLLMM COMpPSAXKEHUEM, KOTOPOE OTAENAET NEPEroH, 1
N30/IMPYIOLLIMM COMPSAXKEHUEM CEKLMK, KOTOPAs MepeKNoHaeTca, A0KHa BbiTb CEKLMA, KOTopasa He
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nepekntodaeTca. [AanHa aToM CeKUMM AOMXKHA UCKAOYATb OAHOBPEMEHHOE NepeKpbITUE NO03aMMU
TOKOMPUEMHMKA U30NPYIOLLUX COMPANKEHWNA.

Meskay pasHbIMKU cUcTeEMamMM a1eKTpuduKaLmm npu asukeHmm 3MNC gBoliHOro poaa nuTaHua (3 KB u
25 KB) gocTaTtouHo 060pyaoBaTh HEMTPasibHbIE BCTABKM B KOHTAKTHOW ceTU. HelTpaibHble BCTaBKK B
MecTax pasgeneHusa ¢as NMTaHUA UK CTbIKOBAHUA NPU 9AEKTPOTAre NOCTOAHHOIO U MEPEMEHHOTO
TOKa 0bopyAyoTCA NPUCNOCOBNEHUAMM, KOTOPbIe 0becneYymnBatoT aBTOMaTUYECKOE BKIKOYEHME-
OTK/AtOYeHme TAroBoro Toka Ha JMC.

Mpu OTCYTCTBMM 3N1EKTPOBO30B 4BOMNHOIr0 NUTaHMA 3TY GPYHKLMIO BbINOAHAIOT CTaHLMW CTbIKOBAHMS.

31K TpeboBaHMA YTBEPKAEHBI CNeayOWMMU OKYMEHTAMMU:

[8.6.] MpaBuna ycTpoicTBa M TEXHUYECKOTO OBCNYXKMBaHMA KOHTaKTHOM cetu L|3-0023 (n.2.18.10,
2.18.11,2.18.12)

[8.11.] Coopy:keHus TpaHcnopTa. daekTpudmrKauma *K.4. Hopmbl npoektuposaHusa BEH B.2.3-2-2009
OCTY IOCT 32895 2016 r. «IneKkTpndPUKaLma 1 sNeKTpocHabKeHne KenesHbix Jopor. TepMUHbI 1
onpeaeneHua»

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"

3cronua / Estonia:

He HopmupyeTca. [pnmeHAeTca TO/IbKO cMCTeMa MOCTOAHHOIO TOKa.

Not standardized. Applies to direct current systems only.

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

BblBOA: AOaHHbIA MapamMeTp perfameHTUpyeTcA TONAbKO B KasaxctaHe, Poccum u YkpauHe. Mpu
paspaboTKe eanHON cneumdbuKaumMm ana cuctembl Konen 1520 mm BbileyKasaHHble TpeboBaHuA U
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OOKYMEHTbI MOTYT ObITb B3ATbl 3@ 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 [pyrue xapaktepuctuku / Other characteristcs

4.2.17. HazemHasa cucmema cbopa sHepeemuyeckux 0aHHbix / On-ground energy data collecting
system

a) TpebosaHua TCW / TSI requirements :

®YHKUNOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKM 3TOr0 OCHOBHOro napameTtpa (4.2.17):

(1) MyHKkT 4.2.8.2.8 TCU «JIOKOMOTUBbI WM MNACCAKUPCKUIN MOABUMKHON COCTaB» COLEPHKMUT
TpeboBaHMA K 6OPTOBLIM CUCTEMaM y4yeTa 31eKTposHeprum (CYI), npegHasHayeHHbIM ANs reHepaumm
N nepenaym cobpaHHbIX AaHHbIX O BbICTAB/IEHUN CYETOB 3a 3/71eKTpo3Hepruio (CAC3) B HaszeMHyto
cuctemy cbopa sHepreTUYecknx AaHHbIX.

(2) HasemHaa cuctema cbopa 3HepreTMHECKUX [AaHHbIX AOMKHA obecneymBaTb NOyYeHUE,
XpaHeHue v nepegavy CAC3, He HapyLwas UX LENOCTHOCTU, B COOTBETCTBUM C TPEOOBAHUAMM B NMYHKTE
4,12 ctaHgapta EN 50463-3:2017.

(3) HasemHana cuctema cbopa sHepreTMUYeCcKMX AaHHbIX JO/XKHA OTBEYaTb BCemM TpeboBaHUAM K
0bMeHY AaHHbIM, YKa3aHHbIM B NyHKTe 4.2.8.2.8.4 TCU «JIOKOMOTMBbI U NaCCaxKUPCKUN MOABUNKHOM
COCTaB», a TaK}Ke TpeboBaHUAM U3N0KEHHbIM 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):

(2) 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 (aBontounn) TpeboBaHUM U JOKYMEHTOB B CTpaHax-dneHax OCHK/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

Ha 3MNC cyeTtynmKkamm 3/IEKTPOIHEPTUU OCYLLECTBIAETCA TEeXHUYECKUIN Y4YeT, KOMMEPYECKUin ydeT
OCYLLECTBASAETCA  CYETYMKAMM, YCTAaHOB/AEHHbIMM Ha  TAFOBbIX MNOACTaHUMAX  HanaHCOBbIX
pa3rpaHUYEeHNN INEKTPUYECKUX 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.

KasaxcraH / Kazakhstan:

Narteua / Latvia:

Ha 3MC cyeTuMkamm 31EKTPOSHEPIUU OCYLLECTBAAETCA TEXHUYECKUIN y4eT; KOMMEPYECKUIN ydyeT
OCYyLLECTBAAETCA CYETYMKAMM, YCTAHOBJEHHbIMM HA TATOBbIX MOACTAHUMAX W B APYrUX MecTax
6aN1aHCOBbIX pPa3rpaHNYEHMI 3NEKTPUYECKUX CeTe.

CueTunKkn ana Kommepyeckoro yyeta Ha IMC He ycTaHaBAMBatOTCA.

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:

CUeTUMKM ANA KOMMEPUYECKOro yYyeTa yCcTaHoBAEeHbI Ha IMC.

Mcnonb3yeTca HasemHan cucTema cbopa sHepreTUYecknx gaHHbix AERAS, AaHHble Ha KOTopyto
aBTomaTtuyeckumii noctynaet ¢ IMNC (Ha AaHHbIN MOMEHT ZaHHble NocTynatoT He co Bcero IMC, Ho
BeAETCA paclMpeHne CUCTEMBI)

31K TpeboBaHMA YTBEPKAEHBI CNeayOWMMU OKYMEHTAMMU:
TexHM4YecKkasa AOKYMEHTAUMA NO 3KcnayaTaummn 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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Monpgosa / Moldova:

Nonbwa / Poland:

HazemHasa cuctema cbopa sHepreTMyeckmnx AaHHbIX ewe He BHegpeHa. Ho peannsauma byaer
cooTtBeTcTBoBaTth McnonHutensHomy pernameHty Komuccum (EC) 2018/868 ot 13 nioHs 2018 r.,
BHOCALWLeMy nonpasku B PernamenT (EC) N2 1301/2014 n PernamenT (EC) Ne 1302/2014 B oTHOLWIEHMMU
NOJIOXKEHWUM O CUCTEME N3MEPEHUA SHEPTUM 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 Poccun BoNpoc He perfameHTUpPOBaH.

In Russia, this parameter is not yet regulated.

Cnosakusa / Slovakia:

TCW dHeprocHabkeHune

ENE TSI.

YkpauHa / Ukraine:

YueT aneKposHeprmun Ha EMNC B YKpanHe ABnAeTCcA TEXHUYECKUM, @ He KOMep4yecKnm. Noatomy B
06LLMX HOPMATMBHbBIX AOKYMEHTaX TPebOBaAHUA K HEMY He pernameHTMpOoBaHbl. ITK TpeboBaHuA
pernameHTUpPYIOTbCA B TEXHUYECKMX 3aaHUAX, TEXHUYECKUX YCIOBUAX HA KOHKPETHbIE TUMbI TATOBOTO
W MOTOPBAroHHOro NOABUXHOIO 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.

3cronua / Estonia:

He pernameHTtunpyertcs.

Not regulated.

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

BbiBoA:
HazemHan cuctema cbopa sHepreTMyecknx AaHHbIX AN KOMMEPUYECKOro y4eTa ¢ NoABUKHOro cocTaBa
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CyLecTByeT TONbKO B JlIuTBe B Tom obbeme, KoTopbih onncaH B TCUN. Ecim B Byayuiem BO3HUKHET
noTpebHOCTb B PeryiMpoBaHMK 3TOrO acnekta Ana cuctembl Kosiem 1520 mm 3a npeaenamu EC,
MOXHO bbl10 6bl peKomeHA0BaTb paccmoTpeTb TCU EC, BKAKOYAA CCbIZIKM 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.

4.2.18. Mepbl npedocmopoXHOCMU 0mM NOPAXeHUA 31eKMpPUYeCKUM moKom / Protective
provisions against electric shock

a) TpebosaHua TCW / TSI requirements :

®YHKUNOHANbHbIE U TEXHUUYECKME XapaKTEPUCTUKM 3TOr0 OCHOBHOro napameTpa (4.2.18):

OneKTpoHe30NacHOCTb KOHTAKTHOW MNOABECKM W 3aliMTa OT MOPAXKEHUA SNEKTPUYE-CKMM TOKOM
[OMIKHbI ObITb peann3oBaHbl B COOTBETCTBMM C NYHKTamM 5.2.1 (ToNbKO ANnA obLecTBEHHbIX MECT),
5.3.1, 5.3.2, 6.1, 6.2 (3a UCKAOYEeHMEeM TpeboBaHUI, NPeabABAAEMbIX K LLENAM PEbCOBbIX JTUHUN)
ctaHgapta EN 50122-1:2011+A1:2011, a B OTHOWEHUM NpeaenoB NepeMeHHOro Hanpa*KeHua — B
COOT-BETCTBMM C NyHKTamu 9.2.2.1 n 9.2.2.2 cTaHfapTa, a B OTHOWEHMWN NpenenoB no-CTOAHHOro
HanNpAXeHMA — 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 (3sontoumn) TpeboBaHMt U AOKYMEHTOB B cTpaHax-dneHax OCHK/, / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

KasaxcraH / Kazakhstan:

MpaBuaa TEXHUKN 6e30MacHOCTU NPU IKCMAyaTaUuUmM KOHTAaKTHOM CETU 3N1eKTPUPULMPOBAHHDBIX
YYaCTKOB MarncTpasibHOM Kene3HOA0POMXKHOM CETU U YCTPOMCT 3N1eKTPOCHABKeHNA aBTOBNOKMPOBKM.
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Mpukas Ne 1701-L13 ot 25 gekabps 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

Narteua / Latvia:

[3.2] TE-3199 MpaBuna ycTpoicTea 1 T 31eKTPUPULMPOBAHHDBIX XK.,

[3.2] TE-3199 Rules on Construction and Technical Operation of Electrified Railways

Nutea / Lithuania:

31K TpeboBaHMA YTBEPKAEHDI CNeaYOWMMU OKYMEHTAMMU:

MpaBuna TexHMKK 6e30NacHOCTU NPU IKCMIyaTaL MM KOHTAKTHOM CeTU SNeKTPUPULIMPOBAHHbIX
¥enesHblX 4OPOr U YCTPOMCTB 3/1eKTPOCHabXeHuA asTob10KkMpoBkn AE/6

Mpasuna 6e30nacHOCTM 414 PaboTIOLWMX Ha SNeKTPMOULMPOBaHHbIX X.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:

Nonbwa / Poland:

TCW «2HeprocHabxeHne»

Energy TSI

Poccusa / Russia:

TpeboBaHMA K A0NYCTUMbIM PACCTOAHUAM MEXKAY 3N1E€MEHTAMMN KOHTAKTHOM CETU, HAXOAALLMMMCS
nog, HanpAXeHWeMm, U 3a3eMAeHHbIMM YacTAMK B Poccumn pernameHTMpoBaHbl CBogom Mpasua
224.1326000.2014 «TAroBoe 3NeKTPOCHabKEHME KeNesHoM A0Porny», yTBEPHKAEHHLIM MPUKA30M
MwuHTpaHca Poccum ot 2 gekabps 2014 r. Ne 330 (nogpasgen 6.1):
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6.1 OBwme TpeBoBaHUA K TArOBON CETH
PaccToaHMe OT HU#HER TOoYKM NpoOBOACE TAMOBOW CETM NpM Hawbonblel cTpene
npoBeca A0 NOBEPXHOCTH 38MNU M COOPYHEHUI, 8 TaKKe paccToAHWe Mexdy NpoBoaamm
NWHWA MpY MX B3AWMHOM MNepecedeHur MNK cONMAKEHWM O0MHHBl ObITb HE MeHee
NpUBEOEHHLIX B Tatnuue 7.
Tabnuua 7 - HaMmeHblles paccToAHKE OT NPOBOAOE
B metpax
HaumeHoBaHWe obbekToB HaumeHbluee paccToAHWE OT NPOBOOOE
nepecedyeHna Mnu conuweHMA (kabenei):
OTCACHIBAKILLMX, NMUTAKLWLKMX W MATAKLLMX
IKPAHUPYIOWKMX, | YCUNMBAKLWMX T}
rpynNnoBoro NpoBOOoB YCUMMWUBAD
3azemMneHus HanpsxeHuem 3 LLMX
KB npoeoOonB
HanpAKeEHK
em 25 kB
MoBepxHoCTe | HACENEHHOH 6.0 7.0 7.0
3EMIH B MECTHOCTH
HeHacen&HHoN 50 6.0 6.0
MECTHOCTH
npefenax 40 5.0 50
MCKYCCTBEHHbIX
COOPYHEHWA K
TPYOHOOOCTYMHEIX
MecTax
HEeQOCTYNHBLIX 1.0 25 30
MecTax
['ONoBKKW penLCoB 75 7.5 75
He3NeKkTPUPHUMPOBAHHOIO MyTH
MNoeepxHoCTe aBTOMODKMNBHORA 7.0 7.0 7.0
O0poru
Hecylnil Tpoc KOHTAKTHOM CeTH 20 2.0 20
MpoBong TpONNEWDYCHLIX M 1,5 3,0 3,0
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TpameaiHLIx NMHKUIA

HacTtun newexoHbIX MOCTOB (NpH
YCTPOHCTEE HAL MOCTOM
NpeaoxpaHUTEeNLHOro WuTa)
[NoBepxHOCTE NACCAXMPCKNX
nnatdopm (Npy ABOAHOM
KpenneHuW NpoBOdOB), NC KOTOPEIM
He OCYLEeCTBNAETCA Npoe3n
TPaHCNOPTHLIX CpeacTs

KpbIlWW NpoOM3BOACTEEHHLIX 30aHUA 3.0 3,0
KpoHbl fepeBLes 1.0 20
MpumeyvaHua

1 HacenéHHaa MecTHOCTE - TOpoA4CKan YepTa ¢ NepcnexTusoi passutua Ha 10 neT,
KYpOPTEL, NOCEMNKK, HACENEHHLIE MYHKTLI, XeNe3HOA0POXHbIE CTAHLMK.

2 HeHacen&xuHas MecTHOCTE - HE3aCcTPOSHHAA MECTHOCTE, PefK0 CTOALLUE CTROSHMWA,
NneperoHsl, BKNHOYAA OCTAHOBOYHLIE MYHKTHI.

3 TpyoHoOOCTYNHLIE MeCTa - HeQoCTYNHEIE ANA TPAHCNoPTa U MALLMH, OTKOCI
HackbINel 1 BbleMOK.

4 HepocTynHsIE MECTa - CKINOHLI Fop, CKan, YyTecos

4.0 45 50

45 7,0 7.0

3,0
3,0

3T Tpeb0oBaHUA YTBEPKAEHbI CNEAYIOLLMMU AOKYMEHTAMU:

FOCT P 58320—2018 «21eKTPOYyCTaHOBKU CUCTEMbI TATOBOrO 3/1EKTPOCHAbXKEHMA *KenesHon 4oporu
NOCTOAHHOIO TOKa. TpebOoBaHUA K 3a3eMNEHNIOY;

FOCT P 58321 —2018 «3neKTpOYCTaHOBKMU CUCTEMbI TArOBOIO 3/1EKTPOCHABKEHMA KenesHon Aoporu
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 Minimal distance from wires (cables):

approaching

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:

TCW dHeprocHabxkeHune

ENE TSI.

YkpauHa / Ukraine:

3neKTpoHEe30NacHOCTb B 30HE KOHTAKHOW CETU U IMHUI eNleKTponepesad, KOTopble PacrnoioXKeHbl Ha
onopax KOHTaKHOW ceTun, obecneymBaeTca rabapuTamm NPoBOAOB MO OTHOLLIEHMUIO K 3eMie,
BO34YLIHbIMW 3a30PaMM MeXAy NPOBOSAMMU U 3a3eMJIEHHBIM YacTAM B COOTBETCTBMM C pasgenom 2.2
L3-0023, 3a3emsieHneM Ha pesibC BCEX HETOKOBEAYLLMX METa/IMYECKMX YacTel B 30He 5 meTpoB OoT
KpalHero penbca B COOTBETCTBUM C pa3aenom 2.23 L[3-0023, orparkaeHnamm TOKOBeAYyLMX YacTel Ha
neLwexoaHbIX MOCTaX, HAHECEHMEM MJIAKATOB M 3HAKOB OMACHOCTW.

21N Tpe6OBaHVIF| noatTeepXaeHbl cneayrowmMmMmn HOpMaTUBHbIMU AOKYMEHTaMUA!
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L3-0023 MpaBunia yCTPONCTBA U TEXHUYECKOTro 06C/YKMBAHNA KOHTAKTHOM CETU
3NeKPOPULMPOBAHHbBIX *KENE3HbIX 40POT;

U3 -0029 UHCTPYKLMA NO 3a3eMIEHUIO YCTPOICTB INEKTPOCHAOKEHUA HA 3N1EKPODULIMPOBAHHBIX
Aoporax

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

9ctoHusa / Estonia:

He perynunpyetca

Not regulated

c) MepecMmoTpeHHbIe BbIBOAbI MO CpaBHEHMIO TpeboBaHMiM B cTpaHax-4yneHax OCH/ n TCK EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbiBoA,:

TpeboBaHMA K AOMNYCTUMbIM PACCTOAHUAM MEXAY 3NEMEHTaMW KOHTAKTHOW CeTW, HaxoAasLmmMmncs
noA HanpsXKeHWem, W 3a3eMNIEHHbIMW YacTAMM pPernameHTUpoBaHbl BO BCEX CTpaHax. TCU
NPUMEHSAETCA 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. AHAJIU3 NOJIOMEHWIM OB OLLEHKE COOTBETCTBWSA / ANALYSIS OF
PROVISIONS ON CONFORMITY ASSESSMENT

a) Tpebosanua TCW / TSI requirements :

6. OLEHKA COOTBETCTBUA 3J/IEMEHTOB WHTEPOMEPABE/IbBHOCTU WU EC NPOBEPKA
NOACUCTEM

Mpoueaypb! OLEHKM COOTBETCTBUA, NPUTOAHOCTU K MCNO/Ib30BaHMIO U NpoBepkn EC oCHOBbIBaOTCA Ha
Mmoaynax, onpeaeneHHbix PeweHnem Kommeenn 2010/713/EC.
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6.2. Noacuctema sHeprocHabxkeHus

6.2.1. Obuwme NONOKeEHUA

(1) Mo npocbbe 3anBUTENA YNONHOMOYEHHbI OpraH NpoBoauT npoBepky EC B cOOTBETCTBMU CO
craTtbeit 15 Aupektusbl (EC) 2016/7971 cornacHo NoNOMKEHMAM COOTBETCTBYOLMX MOAYNEN.

(2) Echn 3aaBuTENb MNOATBEPNKAAET, UYTO ANAA Npedblaywmx MNpPUMEHEHU npoekTa Oblan

npoBeseHbl yCreLWHble UCMbITaHUA U NPOBEPKA NOACUCTEMbl SHEPrOoCHAbXEeHUA B COMOCTAaBUMBbIX
YC/IOBUSAX, YNOJIHOMOYEHHbIV OpraH AOJ/IKEH YYUTbIBATb TAKME UCMbITAHUSA U NPOBEPKM NPU NPOBEPKE
EC.

(3) Mpoueaypbl OLEHKM 419 KOHKPETHbIX TPEOOBAHWUI K NOACUCTEME U3/I0XKEHbI B MYHKTE 6.2.4.
(4) 3aABUTENb LOMKEH COCTAaBUTb AeKnapaunto EC o npoBepKe NoacmMcTembl SHEProcHabKeHuA B
cooTBeTcTBUM c YacTbio 1 ctaTtbn 15 u MpunoskeHunem IV k Aupektuse (EU) 2016/797.

6.2.2. [pumeHeHne mogynen

B npoueaype EC npoBepKkun NoOACUCTEMbI SHEPrOoCHAbKeHUA 3aAaBUTElb UM ero YNOJHOMOYEHHbI
npeacTaBuUTeNb, CO3aaHHbIM B CoobLyecTBe, MOXKeT BbIOpaTh:

(a) moaynb SG: EC npoBepKa Ha OCHOBE NPOBEPKU OA4HOr0 NPOAYKTA; UIN

(b) moaynb SH1: EC npoBepKa Ha OCHOBE CUCTEMbl BCECTOPOHHErO YMpaB/ieHUA Ka4yeCcTBOM NJOC
WCMNbITAaHNE KOHCTPYKLUUMN.

6.2.2.1. MpmeHeHne moayna SG

B cnyyae mogynAa SG yNnOAHOMOYEHHbIM OpraH MOXEeT MPUHMMATb BO BHWUMaHWE pe3y/bTaTbl
NCCNea0BaHUM, NPOBEPOK WMAM UCMbITaHUIA, KOTOpble GblM yCnewHo npoBeseHbl B COMOCTaBMMBbIX
YCNOBUAX APYTMMU OpraHaMm UK 3aaBUTENIEM (MU €ro YNOHOMOYEHHbIM NpeacTaBuUTenem).

6.2.2.2. MpnmeHeHne moayna SH1

Mogaynb SH1 moKeT 6bITb BbIGpaH TOMbKO TOrAa, Korga AeWCcTBus, cnocobcTeytowme npoBepKe
npeasoXeHHOW NOACUCTEMDbI, MOANEXalleit NpoBepKe (NPOEKTMPOBaHWE, U3roToBaeHWe, cOOpKa,
YCTaHOBKa), ABNAOTCA NPegMETOM CUCTEMbI YNPABIEHNA KaYeCTBOM NPOEKTUPOBAHUSA, U3FOTOB/EHUA,
NPOBEPKN KOHEYHOTO NPOAYKTA U UCMbITaHUI, YTBEPHKAEHHON YNONHOMOYEHHBIM OPFraHOM U MO, ero
Hag30pPoM.

6.2.3. WNHHOBAUMOHHbIE peLlleHuna
Ecnm ana noacuctembl 3HEProocHabeHua npepnaraeTcs MHHOBALMOHHOE peLleHue, NPUMEHAEeTCA
npoueaypa, n3noxeHHas B ctatbe 10 HacToAwero PernameHTa.

6.2.4. Ocobble npoueaypbl 411 OLEHKN NOLCUCTEMbI SHEPTOCHAOKEHMA
6.2.4.1. OueHKa cpegHero None3Horo HanpaKeHmsa

(1) OugeHKa foKHa bbITb NPOBeAeHa B COOTBETCTBMM € NYHKTOM 15.4 ctaHaapTa EN 50388:2012.
(2) OugeHKa NPoBOANTCA TONILKO B OTHOLLIEHUWN HEAABHO NOCTPOEHHbBIX UM MOAEPHU3NPOBAHHbIX
noACUCTEM.

6.2.4.2. OueHKa peKkynepaTMBHOro TOPMOXKEHNA

(1) OueHKa CTauMOHapPHbIX CUIOBbLIX YCTAHOBOK NMEPEMEHHOrO TOKA A0JIXKHA ObiTb NpoBeaeHa B
COOTBETCTBMM C NyHKTOM 15.7.2 ctaHgapTa EN 50388:2012.
(2) OugeHKa UCTOYHMKA NUTaHMA NOCTOAHHOIO TOKa NOATBEPKAAETCA aHANM3OM KOHCTPYKLMW.

6.2.4.3. OueHKa mep No KOOpAMHALNM INEKTPUYECKOM 3aLLNTbI
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OueHKa foKHa bbITb NpoBeAeHa A1a NPOEeKTUPOBaHMSA M 3KCMyaTauMm NoACTaHLUMA B COOTBETCTBUM
c nyHKTOM 15.6 ctaHgapTa EN 50388:2012.

6.2.4.4. OueHKa rapMOHUK U ANHaMUYEeCKNX 3G PEKTOB B CUCTEMAX NEPEMEHHOIO TOKA

(1) OueHKa cooTBETCTBMA NPOBOANUTCA B COOTBETCTBUM € NyHKTOM 10.3 ctaHgapTa EN 50388:2012.
(2) JTa OuEeHKa npoBOAMTCA TO/MbBKO B OTHOWEHUW npeobpasoBaTenel C aAKTUBHbIMM
NoaynpoBOAHMKOBbIMW 3/IEMEHTAMM B CUCTEME SHEProCHabKeHuA.

(3) YNO/HOMOYEHHbIM OpraH A0/IXKEH MPOBECTU OUEHKY Ha NpPeaMeT BbINOJIHEHMA KPUTEPUEB B

nyHKTe 10.4 ctaHgapTa EN 50388:2012.

6.2.4.5. OueHKa AMHAaMUYECKUX XapaKTEPUCTUK U KauecTBa TOKOCbeMA (MHTerpaums B nogacmucremy)
(1) OcHOBHas Le/b 3TOM OLEeHKM — HaliTK OWMBKKN B pacnpeaeneHnn u NoCTPOEHUN NPOEKTa, a He
B NPUHLMNE OLLEHUTb 6A30BbI NPOEKT.

(2) N3mepeHna napameTpoB B3aMMOLENCTBMA BbINOHAIOTCA B COOTBETCTBUM CO cTaHgapTom EN
50317:2012.

(3) 3TN N3mMepeHmna A0XKHbI NPOBOAUTLCA C UCNOb30BaHUEM 3/1IeMEHTa UHTepO-NepabenbHOCTH
«TOKOMPUEMHUKY», XaPaKTEPUCTUKU CPeaHEero HarKatua TOKOMPUEMHMKA KOTOPOro COOTBETCTBYHOT
TpeboBaHMAM nyHKTa 4.2.11 Hactoawmx TCU pana pacyeTHOM CKOPOCTU JIMHUM, C Y4eTom
MWHUMaNbHOM CKOPOCTU M 3aNacHbIX NyTeW.

(4) YcTaHOBNEHHAnA KOHTAKTHas MNoABEcKa MNPUHUMAETCA, €CIn pPesynbTaTbl  M3MepeHui
COOTBETCTBYIOT TPeb6OBaHUAM NyHKTa 4.2.12.
(5) [na pabounx ckopocteit 4o 120 Km/u (cucTembl nepemeHHOro Toka) u 4o 160 Km/u (cuctembl

NMOCTOAHHOIO TOKA) M3MEpPEHMNE ANHAMUYECKUX XaPaKTEPUCTUK He TpebyeTcA. B sTom cnyyae JONKHbI
MCNONb30BaTbCA a/NbTEPHATMBHbIE MeTOoAbl OOHapy)KeHMA OLWMOOK B KOHCTPYKUMKM, TaKuMe KakK
n3mepeHme reometTpudeckmx napametpos Kl B cooTeeTcTBUMM C NyHKTOM 4.2.9.

(6) OueHKa AMHAMUYECKMX XapaKTepUCTMK W KayecTBa TOKOCbeMa [Aaa  WHTerpauum
TOKOMPMEMHMKA B MNOACUCTEMY TMOABUXKHOIO COCTaBa OMNUCbIBaeTcA B MNyHKTe 6.2.3.20 TCU
«JIOKOMOTMBbI U MACCAXKUPCKMIA NOABUMKHOM COCTaB».

6.2.4.6. OueHKa mep NpesoCTOPOKHOCTU OT NOPAKEHUA INEKTPUYECKMM TOKOM

(1) Ona  Ka)KOol YyCTaHOBKM AO/MKHO ObiTb  A0OKa3aHO, 4TO 6as30Bbli  NPOEKT Mep
NpeAoCTOPOXKHOCTM OT NOPaXKEHUA SNEKTPUUYECKMM TOKOM COOTBETCTBYeT TpeboBaHUA NyHKTa 4.2.18.
(2) Kpome Toro, oH npoBepseTcs Ha Haanuue npasua U Npoueayp, KOTopble rapaHTUPYIOT, YTO

YCTaHOBKa co6paHa B COOTBETCTBUU C MPOEKTOM.

6.2.4.7. OueHKa niaHa TeEXHNYECKoro obcnyKMBaHus

(1) OueHKa NpoBOAUTCA NYyTEM NPOBEPKM HAMYMA NAAHA TEXHUYECKOTO 06CNYKMBAHUA.

(2) YNONHOMOYEHHbIN OpraH He HeceT OTBETCTBEHHOCTM 3a OLUEHKY COOTBETCTBMS NOAPOOGHbLIX
TpeboBaHMI, U3NOKEHHDbIX B NIaHE.

6.3. Moacuctema, copeprkawas 3/1emMeHTbl WMHTeponepabenbHOCTU, KOTOpble He umetloT
Aeknapauyumn EC

6.3.1. Ycnosus

(1) [o 31 mas 2021 roga ynonHOMOYEHHOMY OpraHy paspellaeTcs BblgaBaTb EC cepTudmKaTt o
NnpoBepKe MOACUCTEMbI, AaXKe eC/IM HEKOTOPbIe 3N1EMEHTbl UH-TeponepabenbHOCTH, BKIOYEHHbIE B
noAcucTemMy, He OxBaTbiBaloTcA cooTBeTcTByloweir EC  geknapaumeit cootsetcTBua  u/vunm
NPUrogHOCTU A5 UCNONb30BAHUA B COOTBETCTBUM C HacToawmmMmn TCU, ecam cobatogeHbl cneaytowme
Kputepuu:
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(a) COOTBETCTBME MOACUCTEMBI ObIIO NMPOBEPEHO YMOJAHOMOYEHHBIM OPraHOM B OTHOLUIEHMMU
TpeboBaHM pasgena 4 u NyHKTOB 6.2 1 6.3 1 pa3gena 7, 33 UCKAOYEHMEM NMYHKTA 7.4 HAcTOALMX
TCW. Kpome TOro, COOTBETCTBME 3/1€EMEHTOB MHTeponepabenbHOCTU MNYHKTOB 5 M 6.1 He [OAXKHO
NPUMEHATLCA; U

(b) 3/IeMeHTbl UHTeponepabesbHOCTN, He OXBayeHHble cooTBeTcTBylowWwen EC pgeknapauueit
COOTBETCTBUA U/UAN NPUFOAHOCTU AN UCMO/b30BaHUA, MCMO/1b30BaIUCh B MOACMCTEME, KOTOPAA yKe
Oblna yTBEpPKAEHA M BBEAEHA B SKCNYyaTALMIO NO MEHbLUEN Mepe B O4HOM M3 roCyAapCTB-Y4NEeHOB 40
BCTYNAeHMA B cuny Hactoawmx TCH.

(2) Heknapaumn EC cooTBetcTBMA W/MANM MNPUrOAHOCTU AONA WMCMO/b30BaHUA HEe O0JXKHbl
COCTaBAATLCA 4/1A 3/IEMEHTOB MHTeponepabesibHOCTU, OLLEHEHHbIX TaKMM 06pa3om.

6.3.2. [oKkymeHTaumA

(1) EC cepTudmKaT npoBepKM MOACUCTEMbI [OO/KEH YETKO YKasblBaTb, KaKWME 31eMEHTbI
nHTeponepabenbHOCTM  6bINM  OLEHEHbl  YNOJHOMOYEHHbIM OPraHOM B  pPaMKax MNPOBEPKU
noacucTemsl.

(2) JDeknapauma EC o npoBepKe NoacMcTembl A0NXKHA YETKO YKa3blBaTb:

(a) KaKue afleMeHTbl MHTeponepabenbHOCTH Bblan OLeHEHbIl B paMKax NoACcUCTEMDI;

(b) NOATBEPXKAEHWE TOro, YTO MNOACUCTEMA COAEPNKUT 3SNEeMEeHTbl WHTepone-pabenbHOCTH,
WAEHTUYHbIE TEM, KOTOPbIE NPOBEPEHbI B PaMKax NOACUCTEMDI;

(c) ONA TAaKMX 3/IeMEHTOB WHTeponepabenbHOCTM MPUYMHY  (MPUYMHBI), MO  KOTOPOM

npovsBoauTeib He MpeaocTaBui  [AeKNapaumio  COOTBETCTBMA  U/MAM  MPUrogHocTy  Ans
ncnosb3oBaHmsa EC g0 ee BKAKOYEHUA B NOACMCTEMY, BKIOUYAA NPUMEHEHUE HALMOHA/NbHbIX NPaBua,
3afB/IEHHbIX B COOTBETCTBUM CcO cTaTben 13 AupekTtusbl (EC) 2016/797.

6.3.3. TexHuYeckoe 0b6CnyKMBaHME NOACUCTEM, CEPTUPULMPOBAHHbIX B COOTBETCTBUM € 6.3.1

(1) B TeueHne nepexogHOro nepmoaa v Nociae ero OKOH4YaHMA BMJIOTb A0 MOAEP-HU3aLUN UK
PEKOHCTPYKUMU NOACUCTEMBI (MPUHMMAA BO BHMMaHME pelle-HUe rocyAapcTBa-ysieHa MPUMEHUTb
TCW) paspeluaetca 31eMeHTbl WHTepone-pabenbHocT 6e3  AeKnapaumm CooTBETCTBMS  U/uan
NPUrogHOCTM ANA Mcnonb-3osaHnA EC ogHOro Toro e TMMa UCNO/Ab30BaTb B KayecTBe 3anacHbIX
YyacTen NOACUCTEMDBI NOJ OTBETCTBEHHOCTb OPraHa, OTBEYAOLLLEro 3a TEXHUYECKOE 06-CNyKMBaHME.

(2) B nwbom cnyyae opraH, OTBeYalOWMI 33 TexXHWYecKoe OOCAyKMBaHWE, [A0/-KEH
rapaHTMpoBaTb COOTBETCTBME TaKMX 3anacHbiX 4Yacten cBoen cdepe NpU-MeHEHUA U LEeneBoMy
Ha3HAYeHU0 B UeNax obecneyntb UMHTeponepa-6e/bHOCTb  KEeNe3HOLO0PONKHON CUCTEMbI U
BbIMO/IHEHWE  OCHOBHbIX  TpeboBa-HWUW. TaKMe  3NeMeHTbl  AO0/KHbl  OTCAEKMBATBCA U
cepTMdULMpPOBATLCA B COOTBETCTBUM C HALMOHANBbHBIMU WAW MEXAYHapOAHbIMU MPaBuIaMu, nUam
HOpPMamM1 U NpaBUIaMm, KOTOpble LUIMPOKO NPUMEHAIOTCA B }KeNe3HOL40PO0XKHOM CEeKTope.

MpunoxeHue B — MposepkKa EC noacucrembl sHeprocHabxeHus

B.1 O6nactb npumeHeHUn
310 MNpUunoxkeHue nocesaweHo nposepke EC nogcnctemol 3HeProcHabxeHum.
B.2 XapaKTepuctmku
XapaKTepUCTUKN NOACUCTEMBI, NOSENKALLEN OLLEHKE Ha Pa3/IMYHbIX 3Tanax NPOEKTUPOBAHUSA,
YCTaHOBKM M 3KcnayaTaumm, 0603HayveHbl «X» B Tabaunue B.1.
Tabnunua B.1 MNposepKa EC noacmctembl sHeprocHabkeHums
ba3soBble napameTpbl | 3T1an oueHKu ‘

Page 120/ 189



KoHTakTHasa rpynna OCHKAO-EXOA

ERA-OSJD Contact Group

FINAL (22/03/2021)

drtan
pa3paboTku 3Tan npou3BOACTBA
npoekKTa
Ko:;:’;::mu CrpoutennbcTso, Cbopka go I'Ip;;sae::;aﬂr;pu
MOHTAX, BBOAA B o
YyCTaHOBKa 3KcnIyaTauumio noAakon
MOLLHOCTH
HanpsaxeHune n vactota - 4.2.3 H.M. H.M. H.M.
MNapameTpsl H.M. H.M. H.N.
NpoOM3BOAUTENBHOCTHU
cuctembl - 4.2.4
MaKcManbHas cuna ToKa Ha x? H.0 H.N H.N
OCTaHOBKax A1A cUCTem
3N1EeKTPOCHabXKeH s
NOCTOAHHOIO TOKa - 4.2.5
PeKynepaTuBHOe TOpMOXKeEHUE X H.M H.M. H.M
-4.2.6
MNopagok koopanHauum X H.N X H.N
3NEKTPUYECcKoM 3amnThbl - 4.2.7
FAapMOHUKKN U ANHAMUYeCKMe X H.M H.M. H.M
addeKTbl B cucTemax
nepemeHHOro Toka - 4.2.8
FeomeTpuyeckne napameTpsol x? H.M o H.N
KOHTaAKTHbIX NOABECOK - 4.2.9
FabapuT TOKONPUEMHUKA - X H.M H.M. H.N
4.2.10
CpenHee HaxkaTue x? H.M H.M. H.N
TOKOMNpMEeMHMKa 4.2.11
AdnHamunueckne x? H.N X34 H.n?
XapaKTePUCTUKM U KayecTBo
TOKOCbema - 4.2.12
PaccroaHune mexay x? H.M H.M. H.M.
TOKOMNPUEMHMKAMM ANA
NPOEKTUPOBAHNA KOHTAKTHOM
noasecku - 4.2.13
MaTepunan KOHTAKTHOro x? H.N H.M. H.N.
nposoga -4.2.14
HelTpanbHble BCTaBKM ANnn X H.N H.M. H.N.
pasgenenua ¢as -4.2.15
HelTpanbHble BCTaBKM MeXay X H.M H.M. H.M.
pPasHbIMKU CUCTEMAMMU
anektTpudukaumm -4.2.16
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HasemHasna cuctema cbopa H.M. H.M. H.M. H.M.
HepreTnyeCcknx AaHHbIX -
4217

Mepbl NPeA0CTOPONKHOCTU OT X x> x> H.0.
nopa*xeHnAa aNnekTpnyecknm
TOKOM-

4.2.18

MNpaBuaa TexHU4YecKoro H.M. H.M. X H.N.
obcnyxkumeaHuma - 4.5

H.M.: HE MPUMEHMNMO.
2) BbINONHAETCA TOILKO B TOM C/IyHae, eC/IM KOHTAKTHAA NOABECKa He Bbla OLieHeHa KaK 31eMeHT
NMHTeponepabenbHOCTH.

N MpoBepKa npu paboTe Ha NOJHON MOLLHOCTM BbINOHAETCA TO/NbKO B TOM C/ly4ae, ecnu stan
«CHopKa 40 BBOAA B KCMJIyaTALLMIO» HEBO3MOMKEH.

“ BbinonHAeTcA Kak aNbTEPHATMBHbI METOZ, OLEHKN, ECIN HE N3MEPEHbI ANHAMUYECKME
XapaKTepPUCTUKN MHTerpmpoBaHHoM B noacuctemy K (cm. n. 6.2.4.5).

*) BbinonHaAeTcs, ecau nposepKa He bblna NpoBeAeHa APYrMM 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

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.
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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

(1) 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

(1) 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)

(2) 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
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
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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

(1) 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

(2) 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.

(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

Page 124 / 189



KoHTakTHasa rpynna OCHKAO-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

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, x? 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 x? 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 x? N/A x34 N/AY
of current collection - 4.2.12

Pantograph spacing for overhead x? 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
System separation sections - X N/A N/A N/A
4.2.16
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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.

% validation under full operating conditions shall only be done when the validation in the phase
“Assembly before putting into service” is not possible.

* 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 (3sontoummn) TpeboBaHUI 1 JOKYMEHTOB B cTpaHax-dneHax OCH/ / Analysis of the (evolution)
of requirements and documents in OSJD member countries:

Fpysua / Georgia:

Cm. Mpunoxexue 7.2.

See Annex 7.2.

KasaxcraH / Kazakhstan:

Moaxopn B KasaxctaHe NpeAnoioXMTeNbHO aHanornyeH noaxoay B Poccum B YacTu TpeboBaHNit
TexHnyeckunx PernameHToB TamoxkeHHoro Cotosa (TC) (cm. MpunoxkeHue 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 TCU

According to TSI

Nutea / Lithuania:

CornacHo TCU

According to TSI

Monposa / Moldova:

MNonsbua / Poland:

CornacHo TCU

According to TSI

Poccua / Russia:

Cm. MpunoxeHune 7.2.

See Annex 7.2.

Cnosakusa / Slovakia:

CornacHo TCW.
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According to TSI.

YKpauHa / Ukraine:

Cm. MpunoxeHune 7.2.

See Annex 7.2.

3ctoHusa / Estonia:

CornacHo TCU

According to TSI

c) NMepecMmoTpeHHble BbIBOAbI MO CPpaBHEHMIO TpeboBaHMiM B cTpaHax-4yneHax OCH /I n TCU EC / Revised
conclusions on comparison of requirements in OSJD member-countries and EU TSI:

BbiBoA,:

B xoge aHanusa B KoHTakTHOM rpynne OCHKA-EXOA, 66111 npeacraBneHbl M obcy»KaeHbl TpeboBaHUs
K oueHKe cooTBeTcTBUA No TCU «IHeprocHabkeHne». IkcnepTol EXKIA 06bAcHUAN B 06LWMX YepTaX,
KaK 3Ta oueHKa no TCU BnucbiBaeTcA B NPOEKT NOACUCTEMbI, B KOHTEKCTe aBTopu3aumm Ana BBoAa B
3KCMIyaTaumMio noacuctembl. AHaNOrMYHON MHbOPMaLMen noaenmance skcnepTol n3 Mpysum, Poccun
1 YkpauHbl. B MpunoxkeHuun 7.2 cobpaHHas nHdopmauma npeacrasieHa B CTPYKTYPUPOBAHHOM BUAe
(&ns EC B HEM OCHOBHOE BHUMaHMWe yaenserca obnact TCU a4na oueHKM COOTBETCTBMA NMOACUCTEMI).

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. OBLUME BbIBOAbI / GENERAL CONCLUSIONS

6A dNeKTpUYHECcKUe xapakTepucTmkum / Power supply

6.1.1. Hanps»xeHue v yacToTa (NponyckHaa cnocobHocTb cuctemsl) / (Voltage and frequency)

BbiBOoA: HOMMHaNbHble 3HAYeHWUA, yKasaHHble B TCU, npumeHumbl ana cuctembl 1520 mm 3a
nckntoveHnem 15 kKB n 1,5 KB. MnHMManbHble U MaKCMMa/bHble pacyeTHble 3HAaYeHMA B CTpaHax
OCHX [, KoTopble He aBAaAtOTCA YneHamu EC, NpUHABLLMX y4yacTUe B AA@HHOM aHanu3e, A0/KHbI BbiTh
COrnacHoO yKasaHHbiMm B pasgene 4.2.3(b) pgaHHoro aHanusza. B TCU HopmupyeTcs abcontoTHbie
MWHUMaA/bHbIE N MAaKCUMaA/IbHbIE€ 3HAYEHUA AONYCTUMbIE B SKCN/IyaTaLUN.

Bonpocbl, Tpebylowmue pononHutenoHoro 6onee rnyboKoro usyuyeHua: B cucteme 1520 mm
pernameHTUpPYyTCA MMHMMAa/bHbIE M MaKCMMa/bHble pacyeTHble nokasaTtenu; B TCU HopmupyroTca
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abCoNOTHbIE MUHMMA/IbHbIE U MAaKCUMa/IbHbIE 3HAYEHUA Aonyctumble B SKCN/lyaTalUn.

MpumeyvaHue: U3meHeHuA 8 nyHkme 4 cmaHoapma EN 50163:2004 6 nepuod ¢ 2010 2. He omHocamcsa
K cucmemam 3,0 KB nocmosaHHo20 moKa u 25 kB 50 'y o0Hoga3Ho20 nepemeHHO20 MOKQa.

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. MapameTpbl NPOM3BOAMTENBHOCTN cUCTEMbI / Parameters relating to supply system
performance

BbiBoga: B cucteme Konen 1520 mm nogxos K TpeboBaHusam obecrneyeHmsa MOLLHOCTM OT/IMYaeTcs oT
nogxoaa TCWU.

Bonpocbl, Tpebylowme gononHutenbHoro 6onee rnyboKoro usydyeHus: B cucteme Koseu 1520 mm
noaxog K TpeboBaHnAM obecneveHna MOLHOCTM OTANYAeTCA oT noaxoaa 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 COCTOSIHMW OCTaHOBKM (TONbKO A8 CMCTEM NOoCTosHHOro Toka) / Current at standstill
(DC systems only)

BbiBog,: MpumeHnmocTb TpeboBaHnt TCU K cucteme Konen 1520 mm noTpebyeT AONOAHUTENBHOMO
n3yyeHus.

Bonpocbl, Tpebyowme gononHutenbHoro 6onee rnyboKoro MsyyeHUaA: BONPOC 3/1eKTPOCHabKeHun
MaccaX<MpPCKMX BaroHOB Ha OCTaHOBKax NoTpebyeT AOMNONHUTEIbHOTO N3YYeHUsA.

Conclusion: The applicability of the TSI to 1520 mm gauge systems requires further study.
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Matters for additional study: the issue of power supply for passenger carriages at standstill requires
further study.

6.1.4. PekynepatuBHoe TopmoxkeHue / Regenerative braking

BbiBoa: TpeboBaHma TCU npumeHUMbl K cucteme Konem 1520 mm npu BO3IMOMKHOCTM nepegayu
9Heprnu pekynepaTtMBHOro TOPMOMXKEHUA ApYrMm noesgam.

Conclusion: TSI requirements are applicable to 1520 mm gauge systems provided it is possible to
transmit regenerated energy to other trains.

6.1.5. Mopagok KoopAnHaLMn anekTpuieckon 3almTsl / Electrical protection coordination
arrangements

BbiBoa,: MpUHUMNbI CENEKTUBHOCTU 3/1IEKTPUYECKOM 3aLlMTbl MPUMEHAIOTCA B cucTeme Konewn 1520
MM. TIPUMEHUMOCTb KOHKPETHbIX 3HauyeHunit ctaHaapta EN50388: 2012 TpebyeT [ONOAHUTENbHOM
NPOBEPKMU.

Bonpocbl, Tpebylowme A0onoNHUTENbHOTO 60nee rnyboKoro usydeHms: MpMMeHUMOCTb KOHKPETHbIX
3HauyeHul ctaHgapta EN50388:2012 TpebyeT A0NONAHUTENIbHOW 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. TapPMOHUKM 1 AMHaMMYecKMe 3bdeKTbl B cMCTEMax NepeMeHHOoro Toka / Harmonics and
dynamic effects for AC traction power supply systems

BbIBOA: BOonpoc B3aMMHOI0 BAUAHUA NOABUMKHOIO COCTaBa M CUCTEMbl SHEPrOCHABXKeHUA HaxoauTcs
B CTAAMM HaAy4YHbIX WCCNEAO0BaHMA B CBA3M C MajsblM CPOKOM 3KCMJyaTaluMM JIOKOMOTUBOB,
0060pYyA0BaHHbIX  TArOBbIMW  MOJIYNPOBOAHMKOBbIMWM  NpeobpasosaTenamu.  [pUMeHMMOCTb
KOHKPETHbIX 3HaueHul ctaHaapta EN50388:2012 TpebyeT AONONAHUTENLHOW NPOBEPKMU.

Bonpocsl, 'rpe6ylou.me AONOJIHUTE/NIbHOIO 6onee I'I1y60K0l'0 n3y4dyeHmua: Bonpoc B3aMMHOro BAUAHMUA
noaABuXHOINO CoCtaBa U CUCTEMDI 3HepFOCHa6)KEHMH HaXo4AunTCA B CTaAUN HAY4YHbIX VICCﬂe,EI,OBaHMﬁ B
cBA3U C Manbim CpOKOM 3KCnayaTauunuun JIOKOMOTHUBOB, O60pyAOBaHHbIX TAroBbiMun
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noaynpoBOAHMKOBbIMW Npeobpasosatenamu. MPUMEHUMOCTb KOHKPETHbIX 3HAYeHW cTaHzapTa
EN50388:2012 TpebyeT A0NONHUTENBHOM 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 FeoMeTpus KOHTaKTHOM NOABECKU U KauecTBo TokockeMa / Geometry of the OCL and
quality of current collection

6.2.1. TeomeTpmyeckme napameTpbl KOHTAKTHOW noasecku / Geometry of the OCL and quality of
current collection

BbiBoa: TpeboBaHWA K 3TOMY NapamMeTpy MO OTHOLLEHMIO K Kosiee 1520 mm B pasHbIx rocyaapcrBax
nmetoT HebosbwKe pasnmumns. CToUT NoAYEPKHYTb OCHOBHOE oTan4Yme oT TCU — oTcyTCcTBYET TEPMUH
«HOMMWHA/IbHaA BbICOTa NOABECA KOHTAKTHOro NpoBoga». ITOT acnekT cieayeT o6cyaAnTb Npu pesm3nm
TCW 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. [abapuT ToKONPUEMHMKaA / Pantograph gauge

BbiBOA: B LienoM, TpeboBaHUA BO BCEX CTPaHax K AaHHOMY napameTpy oAuHaKosbl. Mpu paspaboTke
eaMHON cneunduKauum ana cuctembl Koneu 1520 mMm BbllleyKasaHHble AOKYMEHTbl MOTyT 6biTb
B3ATbl 32 OCHOBY. 10 OTHOWEHMIO K BenndnuHam Al, A2 1 o oTMeYeHbl HEKOTOpble Pas3inyusa mexay
Tabamuenn A1 8 TCM M HauMOHaNbHbIMKM MNpPaBUNAMM ANA CUCTEMbI 3 KB MOCTOAHHOTO TOKa.
NHbopmaums no BeanymHe § He NpeaocTaBneHa 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 the national rules for a 3 kV DC system. Information on the value of & has not been provided for
analysis at this stage.
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6.2.3. CpeaHee HaxaTne TokonpnémHmka / Mean contact force

BbiBoa,: 3HaueHna TCU He npumeHumbl gna cuctemsl Konem 1520 mm.

Bonpocbl, Tpebylowue aononHutenbHoro 6onee rnyboKoro MsayvyeHuA: Ha CErogHAWHUA AeHb B
cucteme Konenm 1520 mm HOpmUpyeTCA TONbKO CTaTUYECKOe HarKaTue, AMHAMMYECKoe HaXKaTue He
HopMUpyeTca Ana ckopocTteit Ao 160 Km/4u. [lJaHHble napameTpbl OCTaOTCA aKTyabHbIMU A/1A 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. IMHaMNYECKME XapaKTEPUCTMKN U KauecTBO TOKoChEéMa / Dynamic behaviour and quality
of current collection

BbiBog: TpeboBaHMsA K 3TOMY NapameTpy HanpAmMylo He HopmupyloTcs, a obecneumBatoTcA
TpeboBaHMAMM K COCTOAHMIO KOHTAKTHOW ceTu.

3a 10-neTHuMIA nepmog paspaboTaH HOBbIN CTaHAAPT, B KOTOPOM OMMCAHbI BEANYMHbI NapameTpoB AN
Konen 1520 mm, KOTOpble CXOXKK C OCHOBHbIMM NapameTpamn TCU, HO He NAEHTUYHbI.

Mpn pa3paboTKe U peBU3UN eanHON cneupduKaunm ana cuctemol Konen 1520 mm LenecoobpasHo
3Ty MHDOPMaLUIO B3ATb BO BHUMaAHMe.

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. PacctosaHne mexay TOKONPUEMHMKaMM ANA NPOEKTUPOBAHUA KOHTaKTHOM NOABECKM /
Pantograph spacing for OCL design

BbiBoa: TpeboBaHMUA K 3TOMY NapamMeTpy HanpaMylo He HOpMUpPYLOTCA (3a McKaodeHnem MonbLun), a
obecneuynatotca TpeboBaHMAMM K MC 1 AONOAHUTENBHBIMW MHCTPYKUMAMU. MMpu pa3paboTke eguHoM
cneunduKaumm ana cuctembl Konen 1520 mm, 3TOT napameTp NoTpebyeT A0NOJAHUTENbHOMO U3yYeHnn
AN N1EKTPONO0E3408B NPU NOBbILEHUU CKOPOCTEN ABUMKEHMA.
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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 nposoaa / Contact wire material

BbiBOA:

TpeboBaHMA K faHHOMY NapamMeTpy B LE/SIOM UAEHTUYHbI (C yYY4ETOM HEBONbLLMX Pa3INYMIA) B CTPaHaX.
Mpu paspaboTke eguHoM cneundmrKkaLmm gnsa cuctemol Konem 1520 mm BblleyKa3aHHble TpeboBaHuA
N [OKYMEHTbI 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. HenTpanbHble BCTaBKM Ana pasaeneHua ¢as / Phase separation sections

BbIBOA: JaHHbI/ NapameTp perfnameHTUpyeTcs TobKOo B J/INTBE (TONIbKO ANA CYLWECTBYOLWNX CUCTEM;
Ana npoeKktoB npumeHsietca TCU), Poccum u YkpaunHe. Mpu paspaboTke egmuHon cneumdukaumm ans
cucTembl Konen 1520 Mmm BblLeyKasaHHble TPeOOBaHUA U AOKYMEHTbI MOTYT BbITb 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. HeliTpanbHble BCTaBKM MeXAy pasHbIMK cMcTeMamm anekTpudmKkaumm / System separation
sections

[aHHbI NapameTp pernameHTMpyeTca TonbKo B KasaxctaHe, Poccum 1 YkpauHe. Mpu paspaboTke
eaMHOl cneunduKaumm Ans cuctembl Konen 1520 mm BblllieyKasaHHble TpeboBaHUA U AOKYMEHTbI
MOryT 6bITb B3ATbl 33 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 Npyrue xapaktepuctmkun / Other characteristics

6.3.1. HazemHan cuctema cbopa aHepreTMyeckmnx gaHHbix / On-ground energy data collecting
system

BbiBog: HazemHasn cuctema cb6opa sHepreTMYecKUxX AaHHbIX A1 KOMMEPYECKOro y4eTa € MoABUKHOrIO
COCTaBa CyllecTByeT To/IbKO B JIutee B Tom obbeme, KoTopblt onucaH B TCU. Ecam B byaywem
BO3HMKHET NOTPebHOCTb B PEry/JMpoBaHUM 3TOrO acneKkTa Ana cuctembl Kosen 1520 mm 3a
npegenamu EC, MOXHO 6bl1o 6bl pekomeHA0BaTb paccmoTpeTb TCU EC, BKAOYaA 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 NpeAoCTOPOXKHOCTM OT MOPaXKEHNNA SNEKTPUYECKMM TOKOM / Protective provisions
against electric shock

BbiBog: TpeboBaHMA K AOMNYCTUMbIM PACCTOAHUAM MEXAY 3S/eMEHTaMM KOHTAKTHOM ceTw,
Haxo4AWMMMUCA NOA HaNpPAXKEHUEM, N 3a3eM/IEHHBIMW YaCTAMU pPerlaMeHTUPOBaHbl BO BCEX CTPAHaX.
TCU npumeHsaeTcA 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.

6D MonoxeHua 06 oueHKe cooTBeTcTBMA / Provisions on conformity assessment

BbiBoa:
B npouecce aHanM3a yyacCTHWUKM npousBenu obmeH uMHpopmauuelt o noaxoge U TpeboBaHUAX K
OLLEHKE COOTBETCTBUS NOACUCTEMbI « DHEPrOCHabKEHUNEY.

Conclusion:
In the course of analysis the participants exchanged information about approach and requirements
for conformity assessment of the Energy subsystem.

Page 133 /189



KoHTakTHasa rpynna OCHKO-EXOA ERA-OSJD Contact Group
FINAL (22/03/2021)

7. CMUCKOK NPUNOMEHWW / LIST OF ANNEXES

7.1.  MpunoxeHune D K TCU «IHeprocHabxeHne» — OnpeaeneHue rabapmta
TokonpuemHuka / Appendix D to the TSI ENE — Specification of the pantograph

gauge
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D.1 OnpeaeneHne mexaHU4eCKOro rabaputa TokonpMeMHMKa NOABUXKHOro COCTaBa

D.1.1 O6wue cBeaeHun

D.1.1.1 CBo60aHOE NPOCTPAHCTBO, KOTOPOE AO0/MKHO 6biTb CBO60AHBIM Ha 3/1eKTPUPULUPOBAHHDbIX
NINHUAX

Onsa NMHWIA, aneKkTpudULMpPOBaHHbIX KOHTAKTHOM NOABECKOM, [ONKHO ObITb 06ecneyeHo
[OnoIHUTEeIbHOE CBOHOOAHOE NMPOCTPAHCTBO:

) B KOTOPOM A0J1}KHO ObITb yCTaHOBAEHO 0b6opyaoBaHue KI;
. KoTopoe obecrneynBaeT cCBO6OAHOE NPOXOXKAEHNE TOKONPUEMHMKA.

B saToM MprnokeHnn onucbiBaeTcs cBO60AHOE NPOXOXKAEHME TOKONPUEMHHMKA (rabaput
TOKOMPUEMHMKA). DNEKTPUYECKM He3omnacHoe paccTosHME LOMKHO ObITb PACCMOTPEHO YNPaBAAIOLWMM
NHPACTPYKTYpPOil.

D.1.1.2 OcobeHHOCTH

FabapuT TOKONPUEMHWKA B HEKOTOPbIX OTHOLWEHWAX OTIMYaeTcs OT rabapuTa NpenaTcTBUA:

° TOKOMNPUEMHMK (4aCTMYHO) HaxoAMUTCA NOA HanpAXKEeHUEM, U No3ToMy Heobxoanmo cobntoaatb
aNeKTpuyeckn 6esonacHoe paccTosHWE B 3aBUMCMMOCTM OT XapaKTepa npenATcTBus
(n3onmnpoBaHHOE MK HeT);

° npyu HeobxogMmocTH, credyeT YuuTbiBaTb Haavune M30AUpYoWMX poros. [osTomy ans
OAHOBPEMEHHOr0 YyyeTa MexaHWYEeCKMX W 3NeKTPUYECKMX BO3A4eNCTBUIM 6a30Bbli KOHTYP
rabapuTa go/KeH bbITb onpeaeneH ABaxapl;

° B COCTOAHUN TOKOCbEMA TOKOMPUEMHUK HaXoOUTCA B NMOCTOAHHOM KOHTAKTE C KOHTAKTHbIM
nposoaom wu, cnenoBatesibHO, €ro BbiCOTa ABNAETCA I'IEPEMeHHOﬁ. OTO TaKXe OTHOCUTCA K
BbICOTE raﬁapMTa TOKONPUEMHUKaA.

D.1.1.3 CumBOAbI U COKpPaLLLEHUA

Cumson OnucaHue Ea. uam.

by, MonyanvHa TOKONPUEMHOW ayru M

by, MonyanvHa TOKONPUEMHOM Ayrn: TOKONPOBOAALLAA A/IMHA (C M30AUPYIOWMMK | M
poramu) unm paboyas garHa (c TOKONPOBOAAWMMU POramu)

b’o,mec LWnpnHa mexaHU4YecKoro rabapmta TOKONPUEMHMKA NOABUKHOIO COCTABa B M
BEPXHEN KOHTPO/IbHOM TOUKe

b’y mec LWnpmHa mexaHU4YecKoro rabapmta TOKONPUEMHMKA NOABUKHOIO COCTABa B M
HUXKHEN KOHTPO/IbHOM TOYKe

b’hmec LWnpmHa mexaHN4YecKoro rabapmta TOKONPUEMHMKA NOABUKHOIO COCTaBa Ha | m
NPOMEKYTOYHOM BbICOTE, h

d, lOpM30HTaIbHOE OTK/IOHEHWE KOHTAKTHOIO NPOBOAA M

D’ KoHTpo/ibHanA KpuBas, KOTOpas yunUTbIBaETCs A/1a rabaputa TOKONpUeMHMKa M
TPAHCNOPTHOrO cpeacTBa

ep MonepeyHoe nepemelLeHNE TOKONPUEMHMKA B 3aBUCMMOCTH OT M
XapaKTepPUCTMK TPAHCMOPTHOIO cpeacTBa

€po MonepeyHoe nepemelLeHNE TOKONPUEMHMKA B BEPXHEN KOHTPOJIbHOW TOUKE M

€pu MonepeyHoe nepemelLeHNE TOKONPUEMHMKA B HUKHEN KOHTPOJIbHOW TOUKe [ M

fs 3anac Ha M3HOC NOAbEM KOHTAKTHOrO NPOBOAa M
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fwa 3anac Ha M3HOC KOHTAaKTHOM BCTaBKM TOKOCbEMHMKA M

fuws 3anac Ha nepeceYyeHne TOKONPUEMHOM AYroi KOHTAaKTHOro NPoBOAa M3-3a M
nonepeYyHoro nepemMmeLLeHns TOKONPUeMHMKa

h BbicOTa OTHOCKUTEIbHO NOBEPXHOCTU CKOJIbXKEHUS M

h’e STa/IoHHasA BbICOTa LEHTPa KpeHa A4 rabapuTta TOKONPUEMHMKaA M

h’ STa/IoHHasA BbICOTa A1A pacyeTa rabaputa TOKONPUEMHUKA M

h’, MaKcuMmanbHanA BbICOTa NPOBEPKM rabapmTa TOKONPUEMHMKA B COCTOAHUM M
TOKOCbeMa

h’, MWHUMaNbHAA BbICOTa NPOBEPKM rabapmTa TOKONPUEMHMKA B COCTOSHUN M
TOKOCbeMa

heg dddeKTNBHAA BbICOTA NOAHATOrO TOKONPUEMHMKA M

hee CTaTuyecKan BbiCOTA KOHTAKTHOrO NPOBOAA M

I’y KOHTpO/sIbHAA HefO0CTaTOYHOCTb NPEBbILIEHUA HAPYKHOTO pesibca B KPUBOHA, M
KOTOpasA y4YnTbIBAETCA ANA TPAHCNOPTHOIO CPEACTBA ANA onpeaeeHuna
rabapuTa TOKONPUEMHMKA

L PaccToaHuMe mexay ocAMM peibCOBOrO NyTH M

/ LLInpmHa Koneu, paccTosiHue Mexay BHYTPEHHUMM rPaHAMM FOJIOBOK PENbCOB | M

q MonepeyHbli CBOHOAHDIV XO4 MEXAY MOCTOM U PAMOM TENEXKKU UAN MeXAY | M
MOCTOM M Ky30BOM TPAHCMOPTHOIO CPeACTBa (A1A TPAaHCNOPTHbIX cpeacTs 6e3
Tenexek)

gs’ KBasucraTuyeckoe ABuKeHMe M

R Paanyc ropnsoHTanbHOM KpUBOWM M

s’ KoadpdpuumeHT rubKocTH, KOTOPLIV YYUTLIBAETCA NPU COMIACOBAHUM
TPAHCNOPTHOIO CPeACTBA M UHOPACTPYKTYPbI A0 onpeseneHua rabapurta
TOKOMPUEMHMKA

Sia JonycTumbiii AONONHUTENbHBIN NEePeKoc Ha BHYTPeHHel/BHelHel CTOPoHe [ m
KPWBOM TOKOMPUEMHMKA

w MonepeyHblii CBOHOAHDBIN XO4 MEXAY TENEKKON U KY30BOM M

% Cymma (ropmnsoHTanbHbIX) pe3epBoB 6€30MacCHOCTM, OXBaTbIBAOLLMX M
HECKO/IbKO Cy4anHbIX ABneHul (j = 1, 2 nau 3) ana rabaputa TOKONPUEMHMKA

HUKHUIA MHOEKC «a» OTHOCUTCA K BHELLWHEN CTOPOHE KPUBOW.
BepXxHWIA MHAEKC «a» OTHOCUTCA K BHYTPEHHEWN CTOPOHE KPMBOWA.
D.1.1.4 OcHOBHbIe NPUHLUMNDI
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d| b’h,mec

bwt+ e

—=> & ’@’—qs’ +Zj+ Sim

YcnoBHble 0603HaYEHUS:

Y: ocb KeNesHo40pPOXKHOro nyTm

Y’: ocb TOKONMPUEMHWKa — ONA NONy4eHNA 3Ta/IOHHOIo ﬂpOd)MﬂFl CBO60,£I,HOI'O
npoxoxgeHunA

Y”: ocb TOKOMNPUEMHUKa — AnAa onpegeneHna mexaHnM4eckoro ra6apMTa
TOKONPUEMHWKa NOABUNXKHOIO COCTaBa

1: npodunb TOKONPUEMHMKA

2: 3TaNIOHHbIN NPodUNb CBOBOAHOTO NPOXOXKAEHMSA
3: MexaHW4YecKuii rabaput TOKONpPMEeMHMKa NOABUKHOIO COCTaBa

Puc. D.1 — MexaHu4ecKue 2abapumbl moKonpueMHUKd NodeuxHo20 cocmaed

MexaHu4ecKkni ra6apV|T TOKONMPUEMHWKA CO6}'IPO£I,aeTCFI TOJZIbKO B TOM C/Qly4dae, eC/in ogHOBpPEeMEHHO
C06!1I-0,£],aI-OTCFI MmexaHun4eckune n anekTpunyeckme I'a6apMTbIZ

° 3TaNIOHHbIA NpPodUAb CBOBOAHOIO TMNPOXOMKAEHMA BKAOYaeT B ceba A/IMHY T[ONOBKM
TOKOMPUEMHUKA M MNonepeyHoe nepemelleHrMe TOKOMPUEMHMKA ep, KOTOpbIM NpuMeHseTca
BMN/IOTb [0 KOHTPO/IbHOW KPUBOM WMAW KOHTPO/IbHOW HEAOCTaTOYHOCTM MNPEBbIWEHUSA
HaPY*KHOrO penbca B KPUBOWA;

° npenATcTBMA Noa HanpAaXeHnem mam n3onnpoBaHHblIe NPenATCTBUA OCTAlOTCA 3a nNpeaesiamum
mexaHun4yeckoro ra6apMTa;

° HEN30/INpPOBaHHbIE NPENnATCTBUA (3a3EM}18HHbIe nanM ummeruime noteHuuan, OT/INYHbLIN OT
KOHTAKTHOM I'IO/.'J,BeCKVI) OCTalOTCA 3a npeaenamm mexaHM4YeCknx 1 aNeEKTPNYECKUX I'a6apl4TOB.

D.1.2 OnpepeneHrMe mexaHMYECKOro rabapura TokonpueMHUKa NOABUXKHOIO COCTaBa
D.1.2.1 OnpeaeneHune WNPUHbI MeXaHUUYECKoro rabapura
D.1.2.1.1 O6nacTb NpUMeHeHns
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LWwnpwnHa rabaputa TOKONPUEMHMUKA ONpeaenseTcs B OCHOBHOM AJIMHOW U CMELLEHNEM
paccmMaTpMBAEMOro TOKONMpUeMHMKa. Momumo cneumdUUeckmx ABNEHUI, B MONEPEYHbIX CMeLLEHNAX
NPOABAAOTCA ABMIEHUA, aHA/IOTMUYHbIE TaKOBbIM Yy rabapuTa NpenaTCTBUN.

la6apuT TOKONPUEMHMKA AO/TKEH YUMTbIBATLCA Ha CNEAYHOLLMX BbICOTAX:

° BEPXHEMN KOHTPO/IbHOM BbicoTe /'y

° HUMHEN KOHTPO/IbHOM BbicoTe /1y

MeKay sSTUMM ABYMA BbICOTaMM LUMPUHA rabapuTa MOXKET CYMTATbCA IMHENHO U3MEHSoLWencs.

PasnanyHblie napameTpbl NnpmuBeaeHbl Ha puc. D.2.

D.1.2.1.2 MeTopg, pacuyeTta

LWnpwuHa rabaputa TOKONPUEMHMKA ONPEaEenaeTca Kak Cymma napaMeTpoB, onpeaeneHHbIX Huxke. Ecnu

Mo IMHUM ABUKYTCA pasHble TOKONPUEMHUKU, CNeayeT YYUTbIBaTb MaKCUMAa/bHYHO LVPUHY.

N5 HUXKHEM KOHTPOIbHOM TouKkM c h = h',:

b'u(i/a),mecz( bw +epu +Sli/a+qsli/a+2jj
max

[ns BepxHel KOHTPOIbHOM TOYKM c h = h'y:

blo(i/a),mec:( bW +ep0+S'i/a+qSIi/a+zj)

MPUMEYAHWUE: i/a = BHYTpeHHAA/BHELIHAA CTOPOHA KPUBOW.

[na Kax[oi NpomerKyTo4HOM BbICOTbl h WMpPKUHA onpeaenaeTca MHTepnonsaLme:
1 1 h - h ) 1 1

b h,mec — b +— ( b o,mec_b u,mec)

u,mec ho \_hu ~
D.1.2.1.3 NonyannHa ToKonpuemMmHoun ayru
MonyanvHa b, TOKONPUEMHOM AYrY 3aBUCUT OT TUMNA UCMO/Ib3YEMOrO TOKONPUEMHMKA.
PaccmaTtpmBaemble Npoduam TOKONPUEMHUKA onpeaeneHbl B NyHKTe 4.2.8.2.9.2 TCU «JIOKoMOoTMBbI U
NaccaXXMpPCKMii NOABUMKHOM COCTaBy.
D.1.2.1.4 Nonepe4yHoe nepemeLyeHMe TOKONPUEeMHUKa
MonepeyHoe nepemelleHne TOKONPUEMHMKA 3aBUCUT B OCHOBHOM OT caeaytowmx GpakTopos:

max

L4 CBO60AHOI’O xoga ( + W B oceBbIx 6YKC3X n mexxay TENEXKON U KY30BOM,

° YUMTBIBAEMOrO HaK/AOHa Ky30Ba TPAHCMNOPTHOro cpeactsa (B 3aBMCMMOCTM OT yAe/bHOW
rMBKOCTU Sp’, KOHTPOAbHOW KpuBOM [’y M KOHTPO/AbHOM HeAOCTaTOYHOCTU MpeBbilleHun
Hapy»HOro pesbca B Kpusoh 1 o);

° npMNycKka Ha MOHTaXK TOKOMPMEMHMKA Ha KpbIWE;
. nonepevyHor rmMbKoCTM YCTPOMCTBA KPENIEHUSA Ha KpbIWeE;
° paccmaTpuBaeMoit BbICOTbI /1.
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heff v

YcnosHble 0603HaYeHun:
Y: OCb *KenesHoA0POKHOro NyTH
1: aTaNOHHbIV NPodMAb CBOBOAHOMO NPOXOXKAEHUA
2: MexaHW4YecKuit rabaput TOKoNpMeMHMKa NOABUKHOrO COCTaBa

Puc. D.2 — OnpedeneHue wupuHbl MexaHuU4ecKo20 2abapuma moKonpueMHUKA
Mo0BUXCHO20 COCMABA HA PA3HbIX 8bICOMAX
D.1.2.1.5 lononHUTeNbHble NepeKoCbl
Y rabapuToB TOKONPUEMHMKA UMEIOTCA AOMOHUTENbHbIE NepeKockl. Ana CTaH4aPTHOW Koneun
npumeHaeTca cneayrowan opmyna:
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25 (-1435

—_ +—
S’i/az R 2
Ona apyrux rabapmutos KoNeu NPUMEHSIOTCA HalMOHalbHbIe NpaBuAa.
D.1.2.1.6 KBasucratuueckuit appekr
TaK Kak TOKONPUEMHUK YCTAaHOB/IEH HA KPblLUEe, KBAa3UCTAaTUYECKUI 3 PEKT UrPaET BaXKHYIO POJib B
pacuete ero rabapuTa. 910T 3¢DEKT paccUUTbIBAETCA UCXOAA U3 YAEIbHON TMOKOCTU Sy’, KOHTPO/IbHOM
Kp1BOI D’y U KOHTPO/IbHOM HEA,0CTAaTOMHOCTM NPEBBILEHNA HAPYKHOIo penibca B Kpnson I'y:

0s,=| D-Dy| (=)
>0

a5, =] 1=y (=)

MPUMEYAHWE: TokonpnemHMKM 06bIYHO YCTaHABAMBAKOTCA Ha Kpbiwe 6/10Ka NUTAaHWA, 3TaIOHHaA
rMMBKOCTb So’ KOTOPOro 06bIMHO MeHbLUE, YeM Yy rabapuTa NPensaTCTBUSA S.

D.1.2.1.7 Aonycku
OnpepeneHue rabaputa L0OMKHO yYnUTbIBaTb Caeaytowme GaKkTopbl:

° HECMMMETPUIO HAlrpy3Ku,

° nonepevyHoe cCMmeulleHne XHKenesHoAOpPOXHOro nytn mexay QA4ABymAa nocnenoBate/ibHbIMU
onepaunamm no TeXHNYeCKomy 06CJ'IY)KVIBaHVIIO;

° N3ImMeHeHune KpMBOﬁ, mmeruee Mmecto mexgy Asyma nocnenoBatesibHbiIMM onepauynamm no
TEXHUYECKOMY 06CJ'IY)KVI BaHWUIO;

° Bl/l6paLl,Ml/1, BbI3BaHHblIE HEPOBHOCTAMMU XKeNE3HOAO0POKHOIo NyTHn.

Cymma ynomAHYTbIX Bbllle JOMYCKOB OXBaTbIBAETCA X;.

D.1.2.2 OnpeaeneHue BbiCOTbl MEXaHUYECKOro rabapura

Bbicoma mexaHuU4Yeckozo 2abapuma onpedensaemca Ha 0CHoge cmamuyeckol ebicomel he,
KOHMAaKmMHo20 rnposoda 8 paccmampusaemoli moyke. B 3ToM CBA3M y4nTbIBAOTCA CAeaytowme
napameTpsbl:

o Noavem fs KOHTAKTHOrO NPOBOAA, BbI3BAHHbIN KOHTAKTHOM CWUOI TOKOMPUEMHMKA.
3HaueHne fs 3aBMCMT OT TMNa KOHTaKTHOM NOABECKM U [AO/MKHO YKasblBaTbCA
yNpasAAWMM UHPPACTPYKTYPOI B COOTBETCTBMM C NYHKTOM 4.2.12.

° Moabem ronoBKM TOKOMPUEMHMKA M3-3a ee HAK/IoHa, CO34aBaemMoro 1abuabHOM TOUKOM
KOHTaKTa M M3HOCOM KOHTaKTHOM nonocbl TokonpuemHuka fus + fya. Hdonyctumoe
3HaveHme fyus ykasaHo B TCU «JIOKOMOTMBbI U NACCaXKUPCKUI NOABUMKHOMN COCTaB», TaK
Kak fya 3aBMCKT OT TpeboBaHMI K TEXHUUYECKOMY 06CAYXKMBAHMIO.

BbicoTa mexaHun4yecKoro ra6apMTa onpegensaetca no d)OpMVJ'Ie HUXxe:
heff = hcc + fs + fws + fwa

D.1.3 KOHTpOabHbIe napameTpbl

Huxke npuBeaeHbl KOHTPOJIbHbIE NAaPaMEeTpPbl A58 MeXaHMYeCcKoro rabaputa TOKonpuemMHmKa
NOABMMKHOrO COCTaBa U onpesenieHNA MaKCUMAbHOIO FOPU3OHTANIbHOMO OTK/IOHEHMA KOHTAKTHOIO
nposoAa:
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J | - B COOTBETCTBHH C IIUPUHOMN KOJIEH
° s’ =0,225
L4 h,co = 0,5 M

o I’ 0=0,066 M uD’g=0,066 m
o h’o=6,500 m 1 h’y = 5,000 m

D.1.4 PacyeT MaKCMMaNbHOIO rOPU3OHTA/IbHOTO OTK/IOHEHUA KOHTAaKTHOrO NpoBoAa

[na pacyeta makCMManbHOIO rOPU30OHTA/IbHOIO OTK/IOHEHWA KOHTAKTHOIO NPOBOAA YYMTbIBAETCA
nonHoe asuXeHne TOKonpnemHmKa OTHOCUTE/IbHO HOMUHA/IbHOTO NMONIOXKEHUNA NYTU U I'IpOBO,CI,FILLI,GVI
ANVHbI (MK paboydel ANUHbI ANA TOKONPUEMHUKOB 6e3 poroB, BbINOJIHEHHbIX U3 MPOBOAALLETO
maTepuana) cneayrowmm obpasom:

d, =b, +b, -0

by,.—onpepeneHo B NyHKTax 4.2.8.2.9.1 1 4.2.8.2.9.2 TCU «J/IOKOMOTMBbI 1 NACCaXKUPCKUIA MOABUNKHOM
COCTaB»

D.2 OnpepeneHue cTaTUYECKOro rabapurta ToKonpuemMHuKa (Npu WwupuHe Konen 1520 mm)
TpeboBaHWe K onpeaeneHnto CTaTMYeckoro rabaputa TOKONpMeMHMKa NPUMEHSAETCA K rocyAapcTBam-
YfieHam, KOTopble OCYLLECTBAAIOT NPUEMKY NPOdUIA TOKONPUEMHMUKA B COOTBETCTBMMU C MYHKTOM
4.2.8.2.9.2.3 TCU «JTOKOMOTMBbI M NacCa*KUPCKUIN NMOABUNKHOM COCTaB.

la6apuT TOKONPUEMHMKA AOMKEH COOTBETCTBOBATbL pUuc. D.3.

h,mec

~ : 1100

1
100

Infrastructure gauge E Pantograph gauge

— — — Rolling stock gauge

Puc. D.3 — CmamuuyecKuli 2a6apum moKonpuemMHUKa npu wupuHe Koaeu 1520 mm
Tabnuya D.1— PaccmosHusa mexoy mokosedywumu yacmamu KIMT u moKonpuemHUKom u
3a3eMsaeHHbIMU YacmAMU MOOBUHHO20 COCMABA U CMAYUOHAPHLIMU YCmaHo8Kamu 0818 cucmemol
Koseu 1520 mm.

o | BepTvkanbHoe pacctonHue | BepTukanbHoe BokoBoe BepTMKanbHoe NpPocTpaHCTBoO &
OEJ A; MeXay NOABUMKHbIM paccTosHue A, paccTosHue a AN TOKoBeAyLmX YacTein KI
g ° COCTaBOM U HUKHEN mexay MexXay [Mm]
I o
gEJ CE) TOYKOW KOHTAKTHOro TOKOBeayLWMM TOKOBeayLWM MM
& ® nposoaa [Mm] yactamu KM un yactamm
c I
& 05 33a3eMNEHHbIMU | TOKOMPUEMHMKA
x
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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
by, Half-length of the pantograph bow m
[Bhye Half-length of the pantograph bow conducting length (with insulating horns) [m
or working length (with conducting horns)
Dymee Width of mechanical kinematic pantograph gauge at upper verification point | m
e Width of mechanical kinematic pantograph gauge at lower verification point | m
Dfymee 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
e, 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
fuwa Margin to take account of the wear of the pantograph contact strip m
fuws 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’e 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 position [m
h’, Minimum verification height of the pantograph gauge in a collecting position [m
hegr Effective height of the raised pantograph m
he Static height of the contact wire M
I Reference cant deficiency taken into account by the vehicle for the M
pantograph gauging
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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 with | M
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 Allowed additional overthrow on the inside/outside of the curve for m
pantographs
w Transverse play between bogie and body m
pot 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

bwt €p

—= & '@’— gs' +&j+ S'im

N
'

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

1: Pantograph profile

2: Free passage reference profile
3: Mechanical kinematic gauge
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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 e,, 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’;:

b'u(i/a),mecz( bw +epu +Sli/a+qsli/a+zjj
For the upper verification point with h = h’,:
blo(i/a),mec:( bW +epo+s.i/a+qsli/a+2jj

NOTE i/a = inside/outside curve.
For any intermediate height h, width is specified by means of an interpolation:

h-h "
b'h,mec = b'u,mec-i_ ho \_huu \'( blo,mec_b'u,mec)

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 I’).

The mounting tolerance of the pantograph on the roof.

The transverse flexibility of the mounting device on the roof.

The height under consideration h’.

max

max
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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

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:
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a2
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 s,’, reference

cant D’y and reference cant deficiency /’:

a5 =2 D-D,| (h-hy)
>0

1 S' 1 1
asy=2] 1=15) (1)

NOTE: Pantographs are normally mounted on the roof of a power unit, whose reference flexibility s’ is
generally smaller than that of the obstacle gauge s,.

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 f; 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 f,s+ fuve. The permissible value of f, is shown in LOC &
PAS TSI and f,,,. depends on maintenance requirements.

The height of the mechanical gauge is given by the following formula:

heff = hcc + fs + fws + fwa

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’o=0,225

h'.c=0,5m

I’9=0,066 m and D’y = 0,066 m

h’,=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:

CII = bw,c + bw - blh,mec

by,.— 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)
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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.

400

50 .
|
|
|

7/

Infrastructure gauge E Pantograph gauge

— — = Rolling stock gauge

Figure D.3 —Static pantograph gauge for 1520mm track gauge system
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; Vertical air Lateral air Vertical space & for the live
between the rolling stock | clearance A, clearance a parts of the OCL [mm]
_ and lowest position of the | between live | between live
= .
= contact wire [mm] parts of OCL parts of the
g and earthed pantograph
o parts [mm] and earthed _ _
e Normal Without With catenary
2 c parts [mm] ) _
+ o catenary wire wire
Y C 7]
o O w
i3] 2 2
s |5 % 2
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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 COOTBETCTBUA NOACUCTEMbI ,, IHEprocHabkeHne” — 0630p NOAX0408B B

TCW ,OHeprocHabskeHune”, Fpysumn, Poccun n YkpanHe / Conformity

assessment of the energy subsystem — overview of approaches in ENE TSI,
Georgia, Russia and Ukraine

CTpyKTypa [JaHHOro T[puioMKeHUsa SBASETCA OPUEHTUPOBOYHOM W MpefAHasHayeHa TONbKO AJjd
obneryeHnsa CTPYKTYPMPOBaAHHOIO NpeactaBaeHna cobpaHHoi uHbopmaumn. / The structure of this
Annex is indicative and is only aimed to ease a structured view on collected information.

MpaBoBaA OCHOBA A4/15 OLEHKM COOTBETCTBMA MNOACUCTEMbI ,IHEpProcHabKeHne” (0OCHOBHbIe
ccbinkn) / Legal background for conformity assessment of the Energy subsystem (key references)

TCH e CraTbA 15 OVpeKTuBbI 06 | o Article 15 of Interoperability Directive
,IHepro- nHteponepabenbHoctn (EC) 2016/797 (EU) 2016/797 - Procedure for
CHabkeHne" - Mpoueaypa cosgaHua Aeknapauunu establishing the ‘EC’ declaration of
/ Energy TSI EC o npoBepke. verification
e Moaynu OLLeHKMU (PeweHue | ®  Assessment modules (Decision
2010/713/EC) - cneumanbHbii Habop 2010/713/EC) - a specific set of
«¥KEeNesHoA0POXKHbIX mogaynemn», “railway modules” implementing the
peanusylowmnx oblme NoNOKEHUs generic provisions of the modules
moaynen B PeweHun 768/2008/EC, that can be used for all regulated
KOTOpble MOXHO NPMMEHATb ANA BCEX sectors in Decision 768/2008/EC.
perynmpyembix CEKTOPOB. e ENETSI
e TCW ,SHeprocHabxeHne"” Conformity assessment of a subsystem
OueHKa CoOOTBETCTBUA NOACHUCTEMbI should be seen in the context of
OO0/I)KHA PacCMaTpmMBaTbLCA B KOHTEKCTe authorisation for placing into service of
aBTOpM3aLMM 4N BBOAA B aKcnayaTaumio | the subsystem.
noAcucTeMBI.
Mpysua / O6wWmit Npouecc N1aHUPOBaHMA U The general process of planning and
Georgia peanunsaunm NnpoeKTos U BBOAA B implementation of  projects and
3KcnayaTauuo 06BbEKTOB NOACUCTEMbI commissioning of objects of the "Energy"
,DHEeprocHabxeHne” yctaHaBAMBaeTCcs B subsystem is established in the document
AOKymeHTe-HOPMbl MO - STANDARDS FOR PRODUCTION AND
NMPON3BOACTBY N MPUEMKE ACCEPTANCE OF CONSTRUCTION AND
CTPOUTENIbHbIX 1 MOHTAXHbIX PABOT INSTALLATION WORKS FOR
MPU SNEKTPUOUKALINW HENE3HbIX ELECTRIFICATION OF RAILWAYS (POWER
[IOPOT (YCTPOMCTBA SUPPLY DEVICES) VSN 12-92
SJIEKTPOCHABXEHWA) BCH 12-92
Poccua / O6wmin  npouecc  nnaHupoBaHua U | General process for planning and
Russia peannsaumMm NpPoekToB W BBoga B | implementation of projects and entry
aKcnayaTaumio  obbekToB  nogcuctembl | into service of the objects of the ENE
,OHeprocHabxeHue”, BKAoYaa pamKku | subsystem, including conformity
OLEHKM COOTBETCTBMA, YCTaHaBaMBaeTca | assessment framework, is set at the level

Page 150/ 189



KoHTakTHasa rpynna OCHKAO-EXOA

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

Ha ypoBHe TamoxeHHoro Cotosa (TC):

e TexHuyeckuit pernameHT No 002/2011
0 6€e30MacHOCTM BbICOKOCKOPOCTHOMO
enesHoA0pOoXKHOro TpaHcnopTa

e TexHuyeckuit pernameHT No 003/2011
o 6e3onacHocT  MHOPACTPYKTYpbI
enesHoA0pOoXKHOro TpaHcnopTa

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

YKpauHa /
Ukraine

CornacHo 3aKoHy YKpauHbl «0
¥eNe3HO40POKHOM TpaHcnopTe» (CTaTbs
11) «MoasuXkHoOI cocTaB, obopyaoBaHue
N gpyrue TexHM4yeckme cpeacTsa, KOTopble
nocTaBastoTCA YKeNe3HO40PONKHOMY
TPaHCNOPTY, [AOJIXKHbl COOTBETCTBOBAaTb
TpeboBaHMAM 6e30NacHOCTN ABUNKEHMUS,
COXPAHHOCTM TPYy30B, OXpaHbl TPyAa,
3Konornyeckor 6Hes3onacHoOCTM M UMETb
COOTBETCTBYOWMI cEpPTUDUKATY.
OCHOBHble JOKYMEHTbI:

3aKoH YKpauHbl «0  TexHun4yeckux
perfameHTax U OLEHKY COOTBETCTBUAY;
3aKoH YKpauHbl «0 Ny6ANYHbIX
3aKynKax»;

«TeXHUYecKnn pernameHT 6e3onacHoCcTU
NHPACTPYKTYPbI *KenesHo[0pOXKHOro
TpaHcnopTay, YTBEPHKAEHHDIN

MNoctaHoBneHnem KMY ot 11.07.2013
Ne494;

«Mogaynu oueHKM cooTBETCTBUA B 061aCTH
Kene3HoA40POKHOro TpaHcnopTay,
yTBepKAeHHble MocTtaHoBneHnem KMY ot
03.10.2018 Ne797,;

OCTY 8634: 2016 «Cuctema pa3paboTku u

NOCTAaHOBKKM npoayKunun Ha
npon3soAacCTBO. PykosoacTtso no
pa3pa60TKe n NOCTaHOBKe Ha

NPOU3BOACTBO HEMMLLEBOWN NPOAYKLUNY;
«MepeyeHb HaUMOHANbHbLIX CTaHAAPTOB,
COOTBETCTBME KOTOPbIM NpeaocTasafeT

npesymnumio COOTBETCTBUA
Kene3Ho40POKHOro TpaHCMOopPTa,
CBA3aHHbIX C HEN NpPOLLEeCCOB U MeETo40B
NMPOM3BOACTBA WAM  ApYrMX OOBEKTOB
TpeboBaHMAM TexHMYECKOro pernameHTa
6e30nacHoCTH NHOPACTPYKTYpbI
Kene3Ho40POKHOro TpaHcnopTay,
YTBEPKAEHHbIA NpuKasom MuHWUCTepCTBa
MHPpPAcTpyKTypbl  YKpauHbl 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 Ne797;

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
transport in the system of the Ministry of
Transport of Ukraine";
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rcry 32.0.08.001-97 «[Mopagok
pa3paboTKM M NOCTAHOBKM NPOAYKLMM Ha
NpPOn3BOACTBO ana HYKA,
Kenes3HoO0POKHOro TpaHcnopTa B8
cucreme MuHucTepcTBa  TpaHcnopTa
YKpaunHbI»;

LUE-0010 «WHcTpyKuma o
nposeaeHuA 3KCNAyaTauMOHHbIX n
NPUEMOYHbIX WCNbITaHWU ONbITHbIX
06pasuyoB YCTPOWCTB 3NEKTPOCHabKeHUA
KenesHblx aopor YKpauHbI»,
YyTBEP)KAEHHAA NpPUKa3soM YKpP3aausHbILM
ot 20.01.2005 Ne017-U3, apyrue.

nopsaxe

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- i3, others.

Obuwan uenb (Bbiroga) oueHkM cootseTcTemAa noacuctemsl / Overall purpose (benefit) for
conformity assessment of a subsystem

TCH e [leMoOHCTpupyeT, 6b1n v | o Demonstrates  whether  specific
»JHepro- BbINOJIHEHDI onpeaeneHHble requirements relating to a product
CHabxeHne"” TpeboBaHMA K NPOAYKLUMN. have been fulfilled.

/Energy TSI | e  Neknapaums EC o nposepke | © ‘EC’ declaration of verification is
HeobxogMma ANA pasMeLLeHUs Ha necessary for placing on the market
pblHKE W BBOAA B 3IKCNAyaTaLMiO and placing in service (important
(BarKHbIM  BKMag B 3anABKY Ha input into application for
aBTOpPU3aLMIO (HaunoHanbHbIM authorisation (NSA in case of ENE
opraHom X.4. 6e3onacHocTn B cay4yae subsystem))
noacuctemsl ,dHeprocHabkeHne") e ‘Applicant may be the contracting

e «3aABUTENEM MOKeT ObITb 3aKasuuK entity or the manufacturer, or their
nnu npousBoAnTENb, WK nx authorised representative within the
YNONHOMOYEHHbIN NpeacTaBUTENb B [EUT.

[EC]».

Mpysua / FocypapcTBeHHaA SKCnepTM3a NPOEeKTHOM | State expertise of project

Georgia DOKYMEHTauum nposoguTcA B | documentation is carried out in

COOTBETCTBMM C  3aKoHogaTenbcTBom | accordance with the legislation of

lpyauun. Heobxogmumo ycTtaHoBUTL U | Georgia. It is necessary to establish and

NPUHATbL BO BHWUMaHMe npu npuemke | take into account, when accepting

0b6BEKTOB B 3KCN/yaTauuMilo CoOTBeTCTBME | objects for operation, the conformity of

YTBEPKAEHHOW NPOEKTHON AO0KyMeHTauuKn | the approved project documentation,

C y4yeToM BHeceHHblx B Hee B | taking into account the changes made to

YCTAaHOBNEHHOM MoOpAfKe W3MeHeHul, | it in accordance with the established

TeXHUYEeCKomy pernameHTy, | procedure, technical regulations,

MEKIrocyapCTBEHHbIM  AOKYMeHTam no | interstate documents on standardization

cTaHgapTtusaumm (1.e. FOCT). (i.e. GOST).

Poccusa / FocypapcTBeHHanA SKCnepTM3a NPOeKTHoM | State examination of project

Russia DOKYMEHTauum nposoguTcA B | documentation is carried out in

COOTBETCTBMM  C  3aKoHopaTenbcTBom | accordance with the legislation of the
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rocyapcra-4yaeHoB TamorkeHHoro Cotosa.

Huyke npuBeneHbl ABa acneKkTa, KoTopble

HeobXxo4MMO YCTaHOBWUTb W MPUHATb BO

BHMMaHMe nNpu npuemke 06beKkToB B

aKcnayaTauumio.

(1) YcraHaBnuMBaeTca WX CcOOTBETCTBUE

YTBEPKAEHHON NPOEKTHOM AOKYMEHTALMUM

C Y4YEeTOM BHECEHHbIX B Hee B

YCTaHOB/IEHHOM MOpPALKE  WU3MEHEHUN,

TEXHUYECKOMY perfiameHTy TamosKeHHOoro

Coto3a, MeXrocyfapcTBeHHbIM

OOKYMEHTaM No CTaHAapTusauuu (T.e.

rocT).

e B pamkax TC obasatenbHoe
noATBepPXKAEHNE COOTBETCTBUA
NPOAYKLMM OCYLLECTBAAETCA B
dopmax:

a) cepTuduKauus;

b) npuHATME aeknapauumn o
COOTBETCTBUU (panee —
AeKnapupoBaHMe COOTBETCTBMA).

OnpepeneHune 3asBUTENA aHANOTUYHO ANA

ceptTudUKaumu " OEeKNapupoBaHna

COOTBETCTBUA: 37O MOMKET 6bITb

topuamMYecKoe AnL0, 3aperncTpUpPoBaHHoe

B COOTBETCTBMM C 3aKOHOAATENbCTBOM

rocy4apcrs-4neHos TC B cnydvae

cepTUdUKaUMKN:  HA UX  Tepputopuu]

(dm3mnueckoe uo B KayecTBe

WHAMBMAYANbHOIO  MpeanpuHUmaTens),

ABAAlOlLeEeCA  Npou3BogMTENEM WM

NPoAaBLOM MU BbiNoAHALOWee GYHKUMM

MHOCTPaHHOIo npoussoanTens Ha

OCHOBAHWW  3aK/IOYEHHOTO C  HUM

forosopa o6 obecrneyeHUMM COOTBETCTBUA

NoCTaBAsSEeMOM MPOAYKLMM W B YacTu

OTBETCTBEHHOCTM 32  HECOOTBETCTBUE

NnocTaBAsieMOM NpoAyKunn TpeboBaHUAM

TEXHUYECKMX pernameHTos TC.

MozaepHu13npoBaHHas npoaykuMa ¢

YBE/IMYEHHBIM  CPOKOM  CAyKbbl  ana

KeNnesHblX AO0POr, 33  UCKAIYEHMEM

NPOAYKLUMM  BbICOKOCKOPOCTHbIX  K.Q,.,

NOANEXUT TEM Ke npoueaypam OLEHKM

COOTBETCTBUSA, yTo " BHOBb
npousseaeHHas.

He NoOANENKUT cepTuoUuKaumm
paspabatbiBaemasn npoAyKuus,

Member States of the Eurasian Customs

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.
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KOHCTPYKTOPCKOM  AOKYMEHTauuu  Ha
KOTOpYIO npuMcBoeHa  nTepa "o"
(onBITHEIN OBpaseL, B XoA4e UCNBITaHUIA).

MpumeHsemMble Npu NUCNbITaHMAX CPeACTBa

M3MEPEHUA  [ONXKHbI  COOTBETCTBOBATb
TpeboBaHMAM 3aKoHOZaTebCcTBa
rocygapctea — 4YneHa TaMOMKeHHOro
Coto3a 06 obecneyeHnn  eanHCTBA
N3MepeHuit.

(2) [OonkKHbl yuMTbIBaTLCA pPe3ynbTaThbl

CTPOMTENBHOrO KOHTPOAA (NPMEMOUHbIX
KOMUCCUIN) B OTHOLIEHMM BbINOSHEHUA

TEXHOJIOTUYECKUX onepauui,
OCYyLLLEeCTBASIEMbIX BO Bpems
CTpOUTEeNbCTBA 06DBbeKToB
MHOPACTPYKTYpPbl  (BbICOKOCKOPOCTHOrO)
¥KeNe3HoA0POKHOro TPaHCNopTa.

e CTpouTenbHbIi KOHTPO/b
NPoOM3BOANTCA B COOTBETCTBUU C
3aKOHOZaTe/NIbCTBOM  rOCYyAapcTB  —
yneHoB TamoxkeHHoro Coto3a.

NHbopmaums  HWMKe  OoTHOCUTCA K

cTpyktype TC, rae npouecchbl OLEeHKM
COOTBETCTBUA [A/1A BbICOKOCKOPOCTHbIX W

National legislation applies to measuring

instruments.

(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.

APYTUX  KenesHbIX A0por NpPaKTUYecKu
NOEHTUYHDI.

YKpauHa / CepTuduKaTt cooTBeTCTBUA TPEOOBaHMUAM Certificate of compliance to requirements

Ukraine MoaTtBepKaeHMEM cootBetcTBuA | Confirmation of conformity of
anemMeHTOB 06bEKTOB WHbpaAcTpyKTypbl | components of infrastructure facilities
obecneuunBaetcs cooTBeTcTBME | ensures compliance of products with the
npoaykuum TpeboBaHuasm TexHuueckux | requirements of Technical Regulations,
pernameHToB, CTaHZapToB apyrux | standards of other regulatory documents
HOPMaTUBHbIX OOKYMEHTOB n | as well as prevention of poor-quality
HegonyLWeHns HeKkayecTBeHHoOW | products to be used in the infrastructure
npoAayKuum K NPUMEHEHUIO B | of the energy supply system of railway
NHPACTPYKType cuctembl | transport.

sHeproobecneyeHns KenesHOLOPONKHOro
TpaHcnopTa.

YpoBHM oueHKM cooTBeTcTBUA / Levels of conformity assessment

lMpumeyvaHue: AHanu3, npogodumsiii KoHmakmuol epynnoli OCH/-EX/A, cocpedomoyeH Ha
nodcucmeme. / Note: The analysis by the ERA-OSJD Contact Group focuses on the subsystem.

TCHU
,IHepro-

[lBa ypOBHA OLLEHKM COOTBETCTBUA:
e OueHKa COOTBETCTBMA KOMMOHEHTA

Two levels of assessment:
e Assessment of conformity of the
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CHabkeHne” COBMECTUMOCTU (KOHTaKTHOM interoperability constituent (the OCL)
/ Energy TSI noaseckn) - nyHkT 6.1  TCU —point 6.1 of the ENE TSI
»JHEeprocHabxeHmne" e EC verification of the energy
o EC npoBsepka noAacnUCTeMbI subsystem - point 6.2 of the ENE TSI
»OHeprocHabxeHmne“- nyHKT 6.2 TCU | Traction power supply, OCL, and data
»DHEeprocHabxeHmne" collecting system can be put in service all
ObopyaoBaHMe noaayun sneKTposHepruu, | together or separately, one from the
KOHTaKTHas nojBecka, cuctema cbopa | other, dependently of the scope of the
OaHHbIX  MoryT ObiTb  BBegeHbl B | given project.
SKCM/yaTaumio BCe BMeCTe WaM o
oTAeNbHOCTM  gpyr OoT  apyra, B
3aBUCMMOCTM OT MacwTaba KOHKPETHOro
npoekTa.
Mpy3una / Moacuctema «3HeproobecneyeHume» (B | Subsystem "Power supply” (in Georgia -
Georgia Mpy3unu - «dneKTpocHabxeHue») | “Electricity supply”) refers to the
OTHOCUTCSA K nHopactpyktype | infrastructure of railway transport to be
»KesiesHo40pPOoXKHOoro TpaHcnopTa | accepted for operation: contact network;

NnoANeXKaWmx NpMemMKe B 3KCM/yaTaumio:
KOHTaKTHanA CeTb; 3/IeKTPUYECKME CETH,
TArOBblE n TpaHchOpMaTopHble
MOACTAHLUMM, MOCTbl CEKLMOHNPOBAHMA.

Kaxkabin 06BbeKT MHOPACTPYKTYpbI
BKAlOYaeT B ceba  COCTaBAAOLWMX
3/1IEMEHTOB: annapaTtypa Te/leMexaHWUKu
YCTPOMCTB 3N1EeKTPOCHabXKeHus;
BEHTU/IbHbIE PA3PALHUKMN U OTPAHUYUTENN
nepeHanpsaxeHumn ans YCTPONCTB
3/1eKTPOCHABKEHNA  }KefesHbIX  A0por;

byHAAMEHTDI, enesobeToHHble "
MeTa/IMYeckne Oonopbl KOHTAKTHOW ceTy;
M301ATOPbI, MPOBOAA KOHTAKTHble ANS
KeNnesHoOopOXKHON  KOHTAKTHOW  ceTy;
KecTkme UM tMbKMe  nonepeyeHble
YCTPOMCTBA MOABECKM KOHTAKTHOM ceTu
3NEKTPUOULMPOBAHHbIX Kee3HbIX 4OPOr.

MepeyeHb NpoAyKuMM ANA NOACUCTEMbI
«9HeprocHabxeHue», nognexkawen
OeKNnapupoBaHUIO COOTBETCTBUA:

aBTOMaTU3MpOBaHHbIe paboune mecTa
pPaboTHUKOB NogpasaeneHui
KenesHoA0pOoKHOro TpaHcnopTa
CBA3aHHbIX C obecnevyeHmem
6e30MacHOCTU ABUMKEHUA; ANOAHbIE
323eM/IMTe/IN YCTPOWCTB KOHTAKTHOM ceTu;
pasbeguHUTENM ANA TATOBbIX
NOACTaHUMIA; pasbeguHUTENN; PeaKTopbl

networks, traction and
substations, sectioning

electrical
transformer
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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ONA TATOBbIX MOACTaHLNIA;
npeobpasoBaTenn N NHBEPTOPbI A5
YCTPOWCTB 3/1EKTPOCHAbXKeHun
3NEKTPUPULIMPOBAHHbIX XKene3HbIX AOPOr.

Poccua /
Russia

MepeyeHb o6bveKkToB noAacucTembl
«JHeprocHabXeHne» UHPPaCTPYKTYpbI
(BbICOKOCKOPOCTHOrO)

YKeNe3HOA0POXKHOro TpaHcnopTa,

nognexKalmnx npuemMmke B SKCNyaTaumio:
1) KOHTaKTHas CeTb;

2) CUCTEMDI, obycTpoiicTea 7
obopynoBaHue YCTPOWCTB
3/IeKTPOCHAOKEeHUA Ha nNeperoHax W
CTaHLMAX;

3) TpaHCchopMaTOpHbIE NOACTaHLMM;
4) TArosas noacraHuma
CeKUNOHUPOBaHMA).

(noct

MNepeyeHb NPOAYKLMU ANA NOACUCTEMDbI
«9HeprocHabxeHue», nognexkawen
ceptuduKaumm (NpumeyaHue: TOT XKe
cnucok B LICHKT):

1) annapaTypa TeneMexaHUKU YCTPOMCTB
3NEeKTPOCHabXKeHus;

2) BEHTWU/IbHbIE pa3pAgHUKK n
OrpaHUYUTENIN  MEepeHanpsXKeHun  ana
YCTPOMCTB 3N1EKTPOCHABKEHMA KenesHbiX
Aopor;

3) KenesobeToHHble CTOMKW Ans onop
KOHTaKTHOM CeTU 3NeKTPUPULMPOBAHHbIX
¥KenesHblx 40porT;

4) wn30nATOPbl ANA  KOHTAKTHOM ceTu
3NEKTPUPULMPOBAHHbIX Kene3HbIX 40POoT;
5) MmeTannnuyeckme CcTOMKM Ana  onop
KOHTaKTHOM CeTU 3NeKTPUPULMPOBAHHbIX
¥KenesHblx A0poT;

6) NpoBoAa KOHTaKTHble M3 mMeauM U ee
cnaaBoB ans KenesHoA0POXKHOM
KOHTaKTHOM ceTy;

7) pyUrenn »Kectkmx nonepeynH ycTpomncTs
noABecKn KOHTaKTHOM cetu
3NEKTPUPULMPOBAHHbIX XKene3HbIX 40pPOoT;
8) ycTpouncTea 3aLLMUThI CTaHUuum
CTbIKOBaHMSA 3NEKTPUPULIMPOBAHHbIX
¥KenesHblx A0pOT;

9) dyHAaMeHTbl KenesobeToHHbIX onop
KOHTaKTHOW CeTU 3NeKTPUPULMPOBAHHbIX
¥KenesHbix A0pPOr.

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;

3. disconnectors for traction
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MNepeyeHb NpoAyKUMU ANA NOACACTEMDbI
«JHeprocHab:keHue», nognexaiuen
AEKNapupoBaHUIO COOTBETCTBUA:
(nprmeyaHme: ToT »Ke cnucok B LLCHKT):

1) aBTOMaTM3MPOBaHHble paboune mecTa

paboTHMKOB nogpasaeneHum
¥ele3HO40POKHOro TpaHCMNopTa,
CBA3aHHbIX C obecneyeHnem
6e3sonacHoCTH OBUXKeHUs "

MHPOPMaLMOHHON 6e30MacHOCTbIO;

2) [AOvopHble  3a3eMIMTENU  YCTPOWCTB
KOHTaKTHOM CeTU 3NeKTPUPULMPOBAHHDIX
¥KenesHblx 4opor;

3) pasbeanHUTeNn ana TATOBbIX
NOACTAaHUMA CUCTEM 3/1IEKTPOCHAbXKeHUs
3NEKTPUPULMPOBAHHbIX KeNe3HbIX 40POr;

4) pasbeguHUTENU  KeNe3HOLOPOXKHOM
KOHTaKTHOM ceTu;

5) peakTopbl AN TATOBbIX NOACTAHUMM
cuctem 3/1eKTPOCHABKEHUS
3N1EKTPUOULMPOBAHHDIX Ke/le3HbIX S0POT;
6) cTaTMyeckne npeobpasoBaTenM Ans
YCTPOKCTB 3NEeKTPOCHabKeHusA
3NEKTPUPULMPOBAHHDIX KeNe3HbIX JOPOT.

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

YKpauHa /
Ukraine

MNoacuctema «dHeproobecneyeHne» (B
YKpanHe 6onee pacnpocTpaHeH TepMWH
«INeKTpocHabKeHMe»)  OTHoCUTCA K
nHbpacTpyKType KenesHo[0pOXKHOro
TpaHcnopTa W BKAoYaeT B cebs Takue
00BEKTDI NHOPACTPYKTYpbI KaK:
aNneKTpuyeckue cetuy, TArosble
NoACTaHUMKN, KOHTAKTHaA ceTb M Apyrue
yCTpoMcTBa TEXHON0TNYeCcKoro
3N1EKTPOCHAbKeHWUA.

Kaxabii 06BbEKT MHPPACTPYKTYpPbI
BKAOYAET B ce6A MHOIo COCTaBASOLMX
3/1eMEHTOB: CM/I0BOE 3/IEKTPOTEXHNYECKOE
obopynoBaHue, KOMMYTaLUMOHHbIe
annaparbl, N301ATOPbI, KabenbHo-
NPOBOAHWKOBYO NMPOAYKLMIO, YCTPOMCTBA
ABTOMATMKM, TeNEeMEXAHUKMK, YNpaBAeHuA
7 penenHomn 3aLMThI,
MMWKPOMpPOLLECCOPHbIE YCTPOWCTBa,
nporpammHoe obecneyeHue.
NopaTBepKaeHUe COOTBETCTBUA KaXKA0ro

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
of conformity of the object of power
supply as a whole.
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afNemeHTa ABnserca cocTaBHOM
noATBEpP)KAEHUA COOTBETCTBUA OObeKTa
sHeproo6ecneyeHuUs B LLeJIOM.

Moy oLeHKM AN enesHbix gopor (npoueaypst) / Available assessment modules

(procedures)
TCH BosmorkHocTb  BeiOOpa  ogHoro M3 | One of the two modules in Commission
,IHepro- cneaymowmx Asyx moayneid B Pewenun | Decision 2010/713/EU can be selected:
cHab»eHune” | Komncemm 2010/713 / EU: SG SH1
/ Energy TSI SG SH1
Mpoespra ECHa EC venfication based EC;:H::IC"S gzr;lt:;sec
”EDBE‘EHE EC OCHOBE m on unit verification management system
Ha OCHOBe Eﬁﬁﬁgmﬂ plus design
¥MPaBAEHMA examination
P EC design examination
£1WHHLE
DRGESRAR certificate
NEoErTE
QMSapproval&
Cenmaduyar EC surveillance
Ha IHCnEpTHIY
BOHCTOYELHM
EC certificate of verification
YIREDKACHAE U EC declaration of verification
BOHTDOE.
Carmesib) ¥.H.
Documents issued by notified bodies
EC cepriudMear nposepyy Documents issued by applicant
(contracting entity ormanufacturer)
EC fexnapauna oosepsu

JORYMEHTEI, BEIJAHHBIE YNONHOMOYEH-
HbIMKM opradHamu (NoBo)

JokyMeHmbl, ebi00HHbIE 2aA8UMENEM
(3arEzyLROM UL U320mosumenes)

B cnyyae moayna SG, ynosIHOMOYEHHbIN
opraH MOXeT MPMHMMaTb BO BHMMaHMWe
pesynbTaTbl UCCAeA0BaHWA, MPOBEPOK
WAM UCMbITaHUI, KOTOpble BbIAN yCnewHo
npoBegeHbl B COMNOCTaBMMbIX YCAOBMAX
APYrMMW opraHamm UK 3assuTenem (Mam
€ro yNo/AHOMOYEHHbIM NPeACTaBUTENEM).
Mogaynb SH1 moKeT 6BITb BEIOPAH TO/IbKO
TO/IbKO TOrAa, Koraa AencTBus,
cnocobcTBytoWMe NpoBepKe
npeasoXKeHHOoN NoACUCTEMDI,
noAnexaliei nposepke
(npoekTupoBaHue, U3roToBaeHMe, CHOPKa,
YCTaHOBKa), ABAAIOTCA NPeaMEeTOM

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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CUCTEMBI YIPAB/IEHMA KayeCcTBOM
NPOEKTUPOBAHUA, U3TOTOB/EHMS,
NPOBEPKM KOHEYHOIO NPOAYKTA U
NCMbITAaHWUN, YTBEPKAEHHOM
YNO/HOMOYEHHbIM OPraHOM U Nog, ero
HaZ30pOM.

Mpy3na / Cnctema OLEeHKM COOTBETCTBUSA It should be noted that as for now the
Georgia TpeboBaHMaM TexHuyeckoro pernameHTa | system of conformity assessment of the
6e30nacHOCTM MHPPACTPYKTYpPbI requirements of the Technical Regulation
KenesHo40pPOoKHOro TpaHCNopTa B of Railway Infrastructure Safety has not
NosIHOM mepe elle He 3apaboTaHHa B been fully activated due to the
CBA3K C HeoNpeaeNeHHOCTbIO, KaKkune uncertainty of which specific conformity
KOHKPETHO MOAY/IN OLLEeHKM cooTBeTCTBMA | assessment modules are applied to a
NPUMEHSAIOTCA K TOM AN MHOM particular product.
NPOAYKLMU.
Poccusa / TexHuyeckne perfameHTbl EACU | Technical regulations of EACU define
Russia onpeaensaloT KaxKAablh  3Tan npouecca | each step of the process of conformity
OLeHKM COOTBETCTBUA. assessment.
Cxembl pgeknapupoBaHus cooTseTcTBuA | Schemes for declaration of conformity by
3anBUTE/IEM: the applicant:

e 1a - [eknapauma, OCHOBAHHaA Ha
COBCTBEHHbIX A0KA3aTe/IbCTBaAX;

e 24 - O6pasubl MUCNbITaHUMNA B
aKKpeaUTOBaHHOM nabopartopum
(ueHTpe);

e 34 wn 44 - wncnNbiTaHUA TUNOBbLIX
obpasuos B aKKpeanToBaHHOM
nabopartopum (ueHTpe) +
cepTudUKaUmMa CUCTEeMBI ynpaBaeHus
KayecTBOMm opraHom no
cepTudmKaumu;

e 40 - To e, uyto wn 3a0 +

MHCNEKUMOHHbIE MPOBEPKN OpraHom
no ceptTuduKaumu;
e 54 - Obpaseu, UCNbITaHUA U3 CepuUM

NPOAYKTOB, noanexKalmx
AEKNapUpPOBaHUIO COOTBETCTBMA, B
aKKpeauTOBaHHOM nabopatopuu
(ueHTpe).

Cxembl 1a, 24, 34 v 44 noaxogAT AnAa

KOMMeEpPYECKN AOCTYNHbIX NPOAYKTOB; 54, -

ans KPaTKOCPOUYHbIX MMMNOPTHbIX

KOHTPAKTOB WAN OrpaHUYeHHOro obbema

npounssoactea B TC.

Cxembl cepTUPUKaLUM NpoayKunm:

e 1c - O6pasubl WUCNbITaHUI B
aKKpeaMTOBaHHOM nabopartopum

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
manufacturing within EACU (valid for

one year);
e 2c — Type sample tests by an
accredited laboratory (center) +
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(ueHTpe) + cepTMdMKaT COOTBETCTBUSA
ONA  KPaTKOCPOYHbIX  MMMNOPTHBbIX
KOHTPAKTOB  WAM  OrpaHMYEHHOro
obbema npousBoacTBa B pamkax TC
(cpok pelicTBMA oauH roa);

2c - UcnbiTaHuAa TMnosoro obpasua B
aKKpeaMTOBaHHOM nabopaTtopumn
(ueHTpe) + npoBepKa NpPOU3BOACTBA
opraHom no  cepTudukaumm  +
cepTUPUKAT COOTBETCTBMA HA Bce
cepuitHoe NpPou3BOACTBO OpraHOM Mo
cepTudmKaumm (CpoK AencTeus OauH
rog); noaxoAuT ANA  MaccoBOro
NpPoOn3BOACTBA;

3c - Tunosble ucnbliTaHUA 06pasLLoB,
npoBoAnMbIe aKKpeaUTOBaHHOM
nabopatopueit (ueHTpOM) +
cepTMdUKAT COOTBETCTBUA ANA BCErO
MaccoBOro Npon3BoOACTBa OPraHOM Mo
ceptudumKaumm +  nepuoamuyeckue
WMHCNEKLUMOHHbIe npoBepKu
(makcumym oguH pas B roa) opraHom
no ceptuduKkaumm, BKAKOYalOLWMeE
ncnbiTaHMs o06pasuoB NPOAYKUMU B

aKKpeaUTOBaHHOM nabopartopum
(ueHTpe) (gencTByeT mMaKcMmym Tpu
roaa) C BO3MOXHOCTbIO
NPUOCTaHOBAEHUA  AEUCTBUA  UAK
aHHYMPOBaHMA ceptTudUKara;
noaxoaut ana MaccoBoro
NPOW3BOACTBA;

4c - TO e, 4To U 3c, HO CPOK AencTeuA
A0 nNATM  neT; noaxoguTt  AnA
MaccoBOro NPon3BoOACTBa;

5c - Tunosble ucnbiTaHUA 06pa3LOoB,
npoBoAnMble aKKpeauToBaHHOM
nabopartopueit (ueHTpom) +
cepTUOUKAT COOTBETCTBMA ANA BCEro
MaccoBOro NPoM3BOACTBA OPraHOM Mo
cepTudUKaummnm  +  nepuoguyeckune
WMHCMEKUMOHHble npoBepKMu
(makcumym oauH pas B roa) opraHom
no ceptuduKkauum, BKAOYaAKOLWME
ncnbiTaHMa 06pasuoB NPOAyKUMU B
aKKpeaMTOBaHHOM nabopartopum
(ueHTpe) (cpok pelictBuA He 6onee
naTH ner) C BO3MOMHOCTbIO
NPUOCTAHOBAEHUA  AEUCTBUA UK

check of manufacturing by
certification body + conformity
certificate for all mass production by
a certification body (valid for one
year); suitable for mass production;

e 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;

e 4c—same as 3c but validity up to five
years; suitable for mass production;

e 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 years) with
possibility to suspend or cancel the
certificate. Possibility to apply this
scheme is subject to several specified
conditions;

e 6¢ - Sample test from a series of
products subject to certification, by
an accredited laboratory (center) +
conformity certificate for product
series by certification body;

e 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).

In the absence of an accredited testing

laboratory (center), tests are allowed for

certification by testing laboratories

(centers) accredited only for technical
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AHHYMPOBAHUA ceptudmKaTa.
BO3MOXHOCTb  MPUMEHEHMA  3TOM
CXeMbl  3aBUCUT  OT  HECKOJIbKMX

OrOBOPEHHbIX YCN0BUIA;
e 6C - ucnbiTaHMe obpasua U3 cepuu

npoAyKUMM, nognexKatem
cepTuduKaummy, aKKpeauTOBaHHOM
nabopartopueit (ueHTpOM) +
cepTMPUKAT  COOTBETCTBUA  CEpuUM
npoayKuumn opraHom no
cepTuduKaumu;

e 7c - WcnblTaHMA KaxKpoh epuHuubl
NPOAYKLUMM B AKKPeAWTOBAHHOWM

nabopartopun (ueHTpe) + cepTudukaT

COOTBETCTBUA eAWHUUBI NPOAYKLMUM
opraHom no cepTudUKaumm
(nerictButenen  pgna  3aABNEHHOro
KonnyecTBa eauHUL; noaxoguT Ans
eQVMHWYHOrO  MpPOM3BOACTBA WM
KOHTpaKTa).

B cnyyae OTCYTCTBMA aKKpeAUTOBAHHOM
ucnbiTaTeNbHoM nabopaTopumn (ueHTpa)
[OMycKaeTca npoBegeHue WCMbITaHU B
uenax ceptudMKaumm UCMbITaTebHbIMM

nabopatopuamm (ueHTpamm),
aKKpegMTOBaHHbIMU TO/IbKO Ha
TEXHWYECKYID  KOMMETEHTHOCTb.  Takue
UCMbITaHUA NPOBOAATCA NOJA KOHTPOJEM
npeacraBuTenei opraHa no
ceptudmKaumm. OBBEKTUBHOCTb  TaKMUX
UCMbITAaHWUI  Hapsady C  WCNbiTaTe/bHOM
nabopatopueit (ueHTpom),
aKKpeauTOBaHHOM TO/IbKO Ha
TEeXHUYECKYIO KOMNETEHTHOCTb,

obecneymBaeT opraH no cepTuduKauum,
NMOPYYMBLLUNI YKA3aHHOW WCMNbITaTeNbHOM
nabopatopum (LEHTpPY) MX NpoBeaEHME.

Mpu  obAsaTeslbHOM  NOATBEPHKAEHUM
COOTBETCTBMS  OFPAHMYEHHOM  MapTUK
NPOAYKLUMM oOpraH no cepTuduKaumm
BNpaBe Hapaay C APYrMMU LOKYMEHTaMM,
NoATBEpPXAAOWMMM COOTBETCTBUE
NPOAYKUMM TPeboBaHMAM TEXHUYECKUX
pernameHToB TC, y4yMTbiBaTb MPOTOKO/bI
NPOBEAEHHbIX WCMbITAHUIA NPOAYKUMKN B
TPETbMX CTpaHax Mpu  YCAOBUK, YTO
UCMbITAaHWA  MPOBOAWMIUCL C  Yy4eTom
TpeboBaHMN TEXHUYECKMX PErNamMeHTOB U

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.

Note: 4 of 16 basic parameters of the
ENE subsystem are covered by GOST
standards, according to collected
information.
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ctaHgaptos TC. [MMpu HeobxoammocTtu
nposoasTcA AONOSIHUTENbHbIE
UcnbiTaHUA. (Moacucrema

,DHeprocHabxeHune” - He UCKAOYEeHUe U3
3TOro npasuna).

Buabl 1 06beM UCMbITAHUIN ONpeaenatoTcs
CTaHZapTamu, cogepXKalmmu npasuaa u
MeToAbl UCCNeaoBaHU (MCMbITaHU) u©
N3MepeHuin, B TOM Yncse npasuaa otbopa
06pasuos, HeobxoanMble ans
NPUMEHEHMA U UCMONHEHUA TEXHUYECKOTO
pernameHta TamoxkeHHoro Coto3a u
OCYLLEeCTBNEHUA OLLEHKM COOTBETCTBMA,
nepeyeHb KOTOPbIX yTBEpKAaeTCA
Komutetom TamorkeHHoro Cotosa.

B cnyyae npuMMeHeHWA MNpU  OUEHKe
COOTBETCTBMA  NPOAYKLUMWU  MOONKEHUN
CTaHgapToB OLLeHKa COOTBETCTBUA
TpeboBaHMAM TEXHWYECKOro persameHTa
TC mMOXKeT OCyLecTBAATLCA C YYETOM 3TUX
CTaHZapToB. HenpumeHeHue cTaHAApPTOB
He MOXKeT oLeHnBaTbCA KaK
HecobogeHne TpeboBaHui
TexHunyeckoro pernameHta TC. B atom
cnyyae [O0MycKaeTcsa MNPUMEHEHME WHbIX
OOKYMEHTOB AN1A OLEHKM COOTBETCTBMA
npoAykuumM TpeboBaHUAM TEeXHUYECKOro
pernamenTa TC.

MpumeyaHue. CornacHo  cobpaHHoi1
nHpopmaumm, FOCT pacnpocTpaHAITCA
Ha 4 wn3 16 OCHOBHbIX MapameTpoB

noAcucTembl ,,3HeprocHabxeHne”.
Ecnrn  3asABuUTeNb He nNpUMEHseT Uan
YacTMYHO MNPUMeEHseT CTaHAapTbl npu

noaTsepxaeHmn COOTBETCTBUA
npogykuuun, TO BMECTE C 3a8BKOM OH
npeacraBnaeT.

a) cBnAaeTenbCTso COOTBETCTBUA

NPOAYKUMM TPebOoBaHMAM TEXHUYECKMX
pernameHTos TC;

6) cBefleHus o npoBeAeHHbIX
nccnesoBaHUAX (ncnbiTaHmAx) B
aKKPeAUTOBaHHbIX MCMbITATE/IbHbIX
nabopartopusx (ueHTpax);

B) cepTUdMKAT COOTBETCTBUA CUCTEMDI
MeHeXMeHTa KayecTsa.

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.

YKpauHa /
Ukraine

COOTBETCTBUSA
cobntoageHun

NoarsepxxaeHune

AOCTUraeTca 3a cyert

Confirmation of conformity is achieved
through compliance with the established
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YCTAaHOBJ/IEHHbIX COOTBETCTBYHOLWNX
TpeboBaHui OencTByoLLEero
3aKOHOZaTe/bCTBa, pernameHToB,
nopALKoB, npoueayp, NCNbITaHWUA,
cepTMPUKaLMKM, OLEHKU COOTBETCTBUA,
AeKnapauuih o COOTBETCTBMW,  ApPYrux
JOKYMEHTOB.

Hy»XHO OTMEeTUTb, YTO B HacToALLEE BpemA
cuctema OLLEHKMU COOTBETCTBUSA
TpeboBaHMAM TeXHMYECKOro pernameHTa
6e3onacHOCTH WMHOPACTPYKTYpPbI
¥ele3HO40POKHOro TpaHcnopTa B

No/sIHON Mepe elle He 3apaboTana B CBA3M
C HeonpeneNeHHOCTbIO, KakKMe KOHKPETHO

Mmoaynm OLLEeHKM COOTBETCTBMA
NPUMEHSIOTCS K Tol um MHOM
NPOAYKLUMMU.

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.

STanbl oueHKKM / Assessment phases

TCH IOunpekTtnea 06 nHteponepabensHoctu (EC) | Interoperability Directive (EU) 2016/797:
,IHepro- 2016/797: “The task of the notified body
CcHabkeHne” | ,3agaya YNO/IHOMOYEHHOro opraHa, | responsible for the ‘EC’ verification of a
/ Energy TSI | oTBeTcTBeHHOro 3a npoBepKy «EC» | subsystem shall begin at the design stage
noacucTembl, AO/KHA HaudMHatbca Ha | and cover the entire manufacturing
CTagumM NPOEKTUPOBAHMA W 0xBaTbIBaTb | period through to the acceptance stage
Becb nepuon npousBoacTBa Bnaotb A0 | before the subsystem is placed on the
CTagumn NPUEMKM [0 TOTO, KakK nogeuctema | market or in  service. It shall, in
MOCTYNUT Ha PbIHOK WMAK B 3KcnayaTaumto. | accordance with the relevant TSI, also
B cootBeTctBUMKM C cooTBeTtcTBylowel TCU | cover verification of the interfaces of the
OHa TaK¥Ke [0/KHa OXBaTbiBaTb MPOBEPKY | subsystem in question with the system
nHTepdelicos paccmaTpmBaemont | into which it is incorporated.”
NoACUCTEMbI C CUCTEMOW, B KOTOpyto OHa | Assessment phases in ENE TSI:
BK/ItOYeHa.” e Design development phase — design
dTanbl OLUEHKM B TCH review.
»JHeprocHabxeHmne": e Production phase is  further
e JTan paspaboTkM npoeKkta - AHanus subdivided into three stages — (1)
KOHCTPYKLMMN Construction, assembly, mounting —
e 3JTan Nnpown3BoACTBa - (1) (2) Assembled, before putting into
CTpoUTEeNbCTBO, MOHTaX, YCTAaHOBKA — service — (3) Validation under full
(2) C6bopka oo BBOAA B 3KCM/yaTaLMIO operating conditions.
— (3) Nposepka npu paboTe Ha
NOJIHOM MOLLIHOCTU
Mpy3na / Mpoueaypa OL,EeHKM cootBetcTBuA | The conformity assessment procedure is
Georgia ocyuiecTnaeTca Ha 3Tanax: npu | carried out at the stages: during design,

NPOEKTUPOBAHUNU, CTPOUTENLCTBE, BBOAE B

construction, commissioning, during
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9KCMNyaTaumio, B MpoLEecce aKCnyaTaLluu,
a  TaKkxe npwm NnocTaHOBKe Ha
npon3soacTBO U AONYCKa K NMPpUMeHeHUIo
3N1eMeHTOB 06BEKTOB MHPPACTPYKTYPbI.

operation, as well as during putting into
production and admission to the use of
infrastructure elements.

Poccua / B TexHunyeckue pernameHTtbl TC BKatoveHbl | EACU  technical regulations include

Russia COOTBETCTBYIOWME T[N1aBbl O nopsAgke | respective chapters on procedure for
npuema B 3Kcnayatauuio  obbekToB | acceptance into service (operation) of
MHpPacTpyKTypbl  (BblicOKOocKopocTHoro) | infrastructure objects of (high-speed) rail
KenesHo40pPOKHOro TpaHcnopTa - | transport, the construction of which is
06bEeKTDI, CTPOUTENLCTBO KoTopbix | completed, must be subjected to the
3aBepLUeHOo, AO/IKHbI NpoMTK npoueaypy | procedure for acceptance.
npUemMKu. To verify compliance with the mandatory
Ona npoBepKu cooTBeTCTBUA | requirements established in the technical
obA3aTeNbHbIM TpeboBaHuAM, | regulations of the Customs Union, the
YCTaHOB/IEHHbIM B TexHndeckom | manufacturer  conducts  acceptance,
pernameHTe TC, mnsrotoButenb nposoauT | acceptance-handover, periodic and type
no anpobupoBaHHbIM meToamKam | tests using approved methods.
NpMEeMOYHbIE, npuemocaaTouHble, | Acceptance for entry into service is
nepuogmyeckme U TUNoBble UCNbITAHUS. carried out in full or in stages of
Mpnemka B aKcnayaTtaumtio | construction in accordance with the
ocyuwiecTBasieTca nNojsHocTbto  uanm  no | design documentation and subject to
oyepeasam cCTpouTenbcTBa B cootBeTcTBMM | changes made in the established manner.
C NPOEKTHON AOKyMeHTauuen u ¢ yyuetom | There is no details of assessment phases
BHECEHHbIX B Hee B YcTaHoBAeHHoMm | specially for the ENE subsystem.
nopagKe U3IMeHeHWUN.
MoapobHOCTM 3TanoB OUEHKM creunanbHo
Ans  noacuctembl ,dHeprocHabxkeHue”
OTCYTCTBYHOT.

YKpauHa / Mpoueaypa OUEHKM cootBeTcTBUA | The conformity assessment procedure is

Ukraine ocyuwlecTBasieTcA Ha Bcex 3Tanax: npu | carried out at all stages: during planning,
NAAHMPOBAHMUM, npoekTupoBaHumn, | design, construction, commissioning, in

CTPOWTENLCTBE, BBOAE B 3KCMAyaTaumio, B
npouecce 3KchayaTauuu, a TaKkKe npu
MOCTaHOBKe Ha NPOW3BOACTBO M A0MNYCKA K
NMPMMEHEHUIO  3/1eMeHTOB  06beKToB
MHPPACTPYKTYpbI.

MoapobHee, 31emMeHTbl MHOPACTPYKTYPSI
KenesHoa0poKHOro Ha3Ha4yeHuA
(npoaykumn ¥KeNe3HoA0pPOoKHOro
Ha3Ha4YeHus) npoxoauTt OLLEHKY
COOTBETCTBMA Ha 3Tanax:

- cornacoBaHve WAM  yTBEPXKAEHME
TEXHWYECKUX 33a4aHUIN WUAM TEXHUYECKUX
YC/I0BWIA Ha MPOAYKLMIO;

- NPpVeM OMbITHbIX 06Pa3L0B NPOAYKLUNK;

- paspaboTka nporpamm W MeTOAMK
MPMEMOYHbIX UCMbITaHWIA;

- OLLeHKa pe3y/bTaToB UCMbITaHMS;

the process of operation, as well as
during launching into manufacture and
approval for wuse of elements of
infrastructure objects.

In more detail, the elements related to
the railway infrastructure (products
intended for the wuse on railways)
undergoes conformity assessment in
stages:

- harmonization or approval
(Terms of Reference) or
specifications for products;

- acceptance of prototype samples of
products;

- development of programs and methods
of acceptance testings;

- evaluation of test results;

of ToR
technical
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- npuem npoAayKuum | - acceptance of products by
MEXBEAOMCTBEHHbIMM  KOMMCCUAMM  C | interdepartmental commissions with the
ydyactTeM  3akasumka  (notpebutens) | participation of the customer (consumer)
NPOAYKUMY; of products;

- nposegeHue nccnegosatenbckon | - conducting experimental operation;

(noakoHTpoNbHOWM) 3KCcNAyaTaLuu;
- ALOMYCK K MPUMEHEHMUIO;
- cepTuduKaumen npoaykumnu;

- permission to use;
- product certification;
- homologation of manufacturing.

- cepTMduKaumMa Npom3BoOACTBa.

CChI/IKM OTHOCUTE/IbHO 3TAMNOB OLEHKM COOTBETCTBUA B YKpauHe:

[1] OcHoBHOW poKymeHT: [oOpAAOK pa3paboTKM M BbINOAHEHUA

nporpamm, yTeepKaeHHbln NoctaHoBneHnem KMY ot 31.01.2007 Ne106.
[2] OcHOBHble AOKYMEHTbI: 3aKOH YKpauHbl «O peryanpoBaHumM rpafocTponTeNbHON AeATeNbHOCTUY;
«0  NMUEH3MPOBaHMM ONpeaenieHHbIX BWAOB XO3AWCTBEHHOW AEATENbHOCTUY; «TexHUYecKui
pernameHT 6e30nNacHOCTU WMHPPACTPYKTYPbl KENe3HOAOPOKHOIO TPaHCMOopTa», YTBEPKAEHHbIV
MoctaHoBneHMem KMY ot 11.07.2013 Ne494; «Mopaaok nposeaeHUsa npodeccnoHaibHOoM aTTectaumnm
OTBETCTBEHHbIX MCNOJIHUTENEN OTAENbHbIX BUA0B PaboT (ycayr), cBA3aHHbIX C CO34aHMEM 0OBLEKTOB
APXUTEKTYPbI», yTBEPXKAEHHbIN lNoctaHoBneHMem KMY ot 23.05.2011 Ne554; OBH B.2.3-19-2018
«CoopyxeHuna TpaHcnopTa. *KenesHole goporn Koaen 1520 mm. Hopmel npoeKTnposaHua», lNpasnna
TEXHMYECKOW 3KCMyaTaumm KenesHbix gopor YKpauHbl, BCH B.2.3-3-2009 «CoopyKeHua TpaHcnopTa.
KoHTakTHaa ceTb. Hopmbl npoeKktupoBaHua», BCH B.2.3-2-2009 «CoopyrKeHusa TpaHcnopTa.
dneKkTpudMKauma  KenesHbix  gopor. Hopmbl  npoekTMpoBaHuA», [paBuna  ycTpomcTsa
9/IeKTPOYCTAHOBOK, Y3, apyrne AOKYMEHTbI.

[3] OcHoBHble AOKYMeHTbI: «[opAAOK pPa3paboTKM MPOEKTHOW AOKYMEHTALMM HA CTPOUTENLCTBO
OODBEKTOBY, YTBEPXAEHHbIM MNpPMKasom MUHUCTEPCTBA Pa3BUTUA, CTPOUTENLCTBA M KUJMULLHO-
KOMMYHaNbHOro xo3saictea YKpaumHbl 16.05.2011 Ned5, sapeructpupoBaHHoro B MuHUCTeEpCTBE
toctumm 01.06.2011 3a N2651/19389; ABH A.2.2-3-2014 «CocTaB U coaep)KaHue MPOEKTHOM
OO0KYMEHTaLMN Ha CTPOUTENLCTBOY.

[4] OcHoBHble AOKYMeHTbI: «[1OPAAOK YTBEPMAEHMA MNPOEKTOB CTPOMTENbCTBA M MPOBEAEHUA WX
3KCNepTM3bl», yTBEPKAEHHbIN MNocTaHoBAeHnem KMY ot 11.05.2011 Ne560; «Kputepuu, KOoTopbiMm
OONXKHbI COOTBETCTBOBATb IJKCMEPTHble OpraHu3auum, OCYLLecTBAAIOWME 3SKCNepTU3y MnNpOeKToB
CTPOUTENbCTBAY, YTBEPKAEHHbIE NPUKA3oM MUHUCTEPCTBA PETMOHANBHOIO Pa3BUTUA, CTPOUTENLCTBA
M RKUINLWLHO-KOMMYHaNbHOrO Xo03AicTBa YKpauHbl oT 15.08.2017 Ne204, 3apernctpupoBaHbl B
MuHucTepcTBe tocTULMK YKpauHbl 18 ceHTabpsa 2017 noa Ne 1140/31008, «MopAagoK yTBepXaeHus
NpoeKToB cTpouTenbcTBa B AO« YKP3aanu3HbILA», YTBEPXKAEHHbIN peweHnem npasneHna Ne L-45/16
Kom.T. 01 20.02.2020.

[5] OcHOBHble AOKYMEHTbI: 3aKOH YKpaunHbl «O peryanpoBaHum rpagoCcTpomTe/IbHON AeATeIbHOCTMY,
3akoHa YKpauHbl «O NULEH3MPOBAHUW ONpPeaeNeHHbIX BWAOB XO3ANCTBEHHON AeATENIbHOCTUY,
«JINLLEH3NOHHbIE YCNOBUA OCYLLECTB/IEHUA XO3AWCTBEHHON [AEATENbHOCTM MO CTPOUTENbCTBY
OODBEKTOB MO Knaccy NocneacTBuit (OTBETCTBEHHOCTM OTHOCATCA K OObEKTaM €O CpeaHuMK U
KPYMHbIMM NOCNeACTBUAMNY, YTBEPKAEHHbIMM lNocTaHoBneHnem KMY ot 30.03.2016 Ne256; ABH
B.1.2-14: 2018 «Cucrtema obecneyeHuss HaAeKHOCTU U 6e30nacHOCTU CTPOUTENbHbIX OOBLEKTOB.
Obwue npuHUMNbI obecneyeHMs HALEKHOCTM U KOHCTPYKTMBHOM 6€30MacHOCTU 34aHUI U
coopyeHuny»; OBH A.3.1-5-2016 «OpraHu3auma CTPOUTENbHOrO MNPOM3BOACTBA», Apyrue
HOPMATUBHO-MPABOBbIE aKTbl, CTPOUTENbHbIE HOPMbl W HOPMATUBHblE [OOKYMEHTbl B cohepe
rPagocTpOUTENbHOM AEATENBHOCTHU.

roCyfapCTBEHHbIX LeneBblX
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[6] OcHOBHble AOKYMEHTbI: 3aKOH YKpauHbl «O peryanpoBaHUmN rpaoCcTPOUTEIbHON AeATeNbHOCTUY;
«Bonpoc MPUHATMA B 3KCMyaTaLMi0 3aKOHYEHHbIX CTPOUTENBCTBOM OOBEKTOBY, YTBEPXKAEHHbIE
MoctaHoBneHnem KMY ot 13.04.2011 Ne461; BCH A.3.1-1-2008 «BenomcTBeHHble CTpoOMUTE/IbHbIE
HOpMbl YKpauHbl «YnpasneHwe, opraHmMsaumMa W TexHonorma. OB6BEKTbl Kene3HOAOPOMKHOro
TpaHcnopTa. OcobeHHOCTU NOATBEPKAEHUA TOTOBHOCTM K 3KCNAyaTauum», apyrue.

[71 OcHoBHble  poKymeHTbl:  «[MpaBuaa  TEXHUYECKOW  3IKCMAyaTauuu  3NEKTPOYCTaHOBOK
notpebuteneiny, yreepxaeHHble npukasom MuHUCTepPCTBA TONAMBA M sHepreTuku 25.07.2006 Ne258,
3apernctpuposaHHble B MUHUCTEpCTBE toCcTULMKM YKpanHbl 25.10.2006 3a Ne1143/13017; «Mpasuna
TEXHMYECKOW 3KCMyaTauMm KenesHbix pgopor YKpauHbi»; LE-0023 «[lpaBuna ycTpoiicTBa M
TEXHUYECKOrO 06CNYXKMBAHUA KOHTAKTHOM CETU  3SNEeKTPUPULMPOBAHHDLIX KENEe3HbIX L0pOory,
YTBEPXKAEHHbIE NPUKa3om YKp3aausHbium ot 20.11.2007 Ne546-L; LIE-0045 (BHA Y3 32.2.04.047
2014) «O6opyaoBaHMe TArOBbIX NOACTAHUWMMA, MNYHKTOB NUTAHUS UM CEKLUMOHMPOBaAHWUA
3NEKTPUPULMPOBAHHDBIX KeNesHblX A0POor. TexHU4eckoe o6CnyKMBaHME W pemoHT». [lpaBuna,
yTBEPXAEHHbIEe MPUKasom YKp3anusHbium ot 28.07.2014 Ne44l-U/oa; LE-0033 «MHCTpyKUmMA no
TEXHUYECKOMY  OBCAYXMBAHWUIO U PEMOHTY YCTPOWCTB  3SNEKTPOCHAOXKEHWA  CUFHANM3aLMK,
UueHTpanmsaumm n 6nokmposku (CLIB)», yTBepxaeHHaa npukasom YKps3anumsHbium oT 09.02.2012
Ne048-L, apyrux skcnayaTauMOHHbIX, PEMOHTHbIX U TEXHO/IOTMYECKUX 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.

[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 No 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, BEH
B.2.3-3-2009 “Transport facilities. Catenary. Design standards” (BBH — 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 N¢
651/19389; ABH 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 L|-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; [16H 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” (ABH — State Building Codes); ABH 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
Ne546- LI; 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-l/og; LIE-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 No048-L, other
operational, maintenance and technological documents.

3man paspabomxu npoekma - AHanu3 KoHcmpykuyuu / Design development phase — design review

TCH JTOT 3Tan KacaeTcs Bcex OCHOBHbIX | This phase concerns all basic parameters
,IHepro- napameTtpoB B TCU ,dHeprocHabxkeHune”, | in ENE TSI, except 4.2.17 “on-ground
cHab)eHune” | 3@ ucknoveHnem 4.2.17 «HasemHas | energy data collecting system”.

/ Energy TSI | cuctema cbopa sHepreTMyeckMx AaHHbIx». | However for some parameters it is
OpHako gns HeKkoTopbix napameTpoB 370 | required only if OCL has not been
TpebyeTcA TONbKO B TOM ciyyae, ecau | assessed as interoperability constituent:

KOHTaKTHaA noagecka He 6bina oueHeHa | ¢  Current capacity, DC systems, trains

KaK COCTaB/AOWAs COBMECTUMOCTHU: at standstill - 4.2.5;
e MaKcumanbHaa cuna  TOKa  Ha | ¢ Geometry of the overhead contact
OCTaHOBKaXxX ana cucrtem line - 4.2.9;
9N1EeKTPOCHAbKeHNA NOCTOAHHOIO TOKa | ¢  Mean contact force - 4.2.11;
-4.2.5; e Dynamic behaviour and quality of
e [eomeTpunyeckme napameTpbl current collection - 4.2.12;
KOHTaKTHbIX NOABECOK - 4.2.9; e Pantograph spacing for overhead
e C(CpegHee HarKaTve TOKOMPUEMHMKA - contact line design - 4.2.13;
4.2.11; e Contact wire material - 4.2.14.

e [IMHAaMMYECKME XapPaKTEPUCTUKM W
KayecTBO TOKocbema - 4.2.12;

e PaccrosaHue mexay
TOKOMPUeEMHUKamMmmn ana
NPOEKTUPOBAHUA KOHTAKTHOM

noasecku - 4.2.13;
e MaTtepman KOHTaKTHOro mnposBoga -
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4.2.14.
Mpysua / B npouecce 06paboTku In process of treatment
Georgia
Poccua / B Poccum He peryampytoTcs aBa ocHOBHbIX | Two basic parameters are not regulated
Russia napametpa: in Russia:
e MaKcMmanbHana cuaa TOKa Ha e Current capacity, DC systems, trains
OCTAHOBKAX A4/1A CUCTEM at standstill - 4.2.5;
9N1eKTPOCHABKEeHNA NOCTOAHHOrO TOKa | o 4.2.17 “on-ground energy data
-4.2.5; collecting system”
e 4.2.17 «HasemHas cuctema cbopa
9HepreTUYeCKMX AaHHbIX»
YKpauHa / B VYkpanHe He peryaupyetrca oauH | One basic parameters is not regulated in
Ukraine 6asoBblt napameTtp - 4.2.17 «HasemHada | Ukraine - 4.2.17 “on-ground energy data

cuctema cbopa sHepreTUYecKnx AaHHbIX».

MnaHupoBaHue CTpOUTENbCTBA
NHPACTPYKTYPbI 3HeproobecneyeHus
OCYLLECTBNAETCA Ha OCHOBE TEeXHWUKO-
3KOHOMMYECKMX 0b60CHOBaHM
LenecoobpasHoCTH peanusauum
nNpoekToB. [laHHble MPOEKTbl  MOryT
CBOAUTLCA B COOTBETCTBYHOLIME
nporpammei, yTBepKaaTbca Ha
oTpacnesom nnu rocyapcTBeHHOM

YypOBHe.

MopanoK pa3paboTku, yTBEPKAEHUA UK
0A06peHns Nporpamm rocyzapcTBEHHOro
ypoBHA yTBepxaaetca KMY VYKpauHbl,
OoTpac/neBble MPOrpaMmbl yTBEpPXKAAHTCA
LEeHTPaNbHbIM OPraHOM WMCMOAHUTENbHOM

B/1ACTH, KOTOpbIN obecneumnBaer
dbopmunposaHue n peanuayet
rocylapCTBEHHYI0 MOAUTUKY B cdepe
¥eNe3HOA0POXKHOro TpaHCnopTa.
OcHoBHoOW [OKYMEHT: [1]
(Fopu3oHTaNbHOE 3aKOHOAATENbCTBO).
MpoeKkTnposaHue 06beKToB
NHPACTPYKTYPb! 3HeproobecneyeHus
OCyLLECTBNAECTCA NPOEKTHbIMM
opraHM3auMaMKn, WMELWMMU Ha  3TO
npaso, NOATBEP)KAEHHOE B COOTBETCTBUM
C AeiCTBYIOWMM 3aKOHOAaTeNIbCTBOM, M
nmeroT B cBOEeMm cocrase
cepTUPULIMPOBAHHbIX NH}KEeHepoB-

NPOEKTUPOBLLNKOB, Ha OCHOBe 3agaHuA

Ha NPOEKTNUPOBaHME C y4yeTom
rocyaapcCTtBeHHbIX n OTpacnesBbIX
HOPMaATUBHO-MNPaBOBbIX AOOKYMEHTOB,

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
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CTPpOUTENbHbIX HOPM W HOPMATUBHbIX
AOKYMEHTOB B 06/1aCTU MPOEKTUpPOBaHMUA
N CTPOUTENLCTBA.

OcHoBHblE LOKYMEHTbI:
(ropusoHTanbHOE
KeNle3HO40POKHbIe
pernameHTbl 2 CTaHOapTbl
NPOEKTUPOBaHWA, MNPOEKTUPOBaHME U
MOHTa)X XeJsie3HbIX A0pOor U nogcucrtembl
,JHeprocHab»eHue").

(2]
3aKOHOAATeNbCTBO,
TeXHUYECKMe

MNpoeKTHan OOKYyMeHTauuA Ha
CTPOUTENbCTBO 06beKTOB
MHPPACTPYKTYpbl  paspabaTtbiBaeTcs B

nopsiZike, YCTAHOBNEHHOM LEHTPasbHbIM
opraHom MCNOJTHUTE/IbHOM BJ1ACTH,
KoTopbll obecneuynsaeT popmmnpoBaHue U
peanunsyeT rocyfapCTBEHHYHO MOJUTUKY B

chepe  cTpouTenbCTBa,  aPXUTEKTYPSI,
rpPafoCTPOUTENLCTBA, c yyeTom
TpeboBaHui rpafocTpouTeNbHON

OOKYMEHTaUMM UM UCXOAHbIX AAaHHbIX W
cobntogeHnem TpeboBaHui
3aKOHOAATe/IbCTBA, CTPOMTE/IbHbIX HOPM,
rocyf,apCTBEHHbIX CTaHAAPTOB M NPaBuUA U
YTBEPKAAETCA 3aKa34UMKOM.
OcHOBHble [OKYMEHTbI:
(ropun3oHTanbHOE 3aKOHOAATEIbCTBO)
MpoeKTHaA  AOKYMeHTauua  MoaNexuTt
aKcnepTUse. JKcnepTu3a NpoeKToB
CTPOUTENBLCTBA NnpoBOAUTCA B
ycTaHoB/feHHOM KabuHeTom MuWHUCTpOB
YKpauHbl nopsake 3KCMNepTHbIMM
OpraHM3auMAMM He3aBUCMMO OT (OpPMbI
cobCcTBEHHOCTH, KoTopble  OTBevatoT

(3]

KpUTepuam, onpeaeneHHbIM
LLeHTPaNbHbIM OPraHOM MCMNONHUTE/IbHOM
BAACTH, KOTOpbI obecneunBaeT
dopmupoBaHue n peanusyet
rocygapCTBEHHYO NOAUTMKY B  cdepe
CTPOUTENLCTBA, apPXUTEKTYPbI,
rpagocTpouTeNnbCTBa.

MpoeKTbl CTPOUTENLCTBA noanexar
YTBEPKAEHMIO B nopsake,
yCTaHaBAMBaEMOM KabuHeTtom
MUHUCTPOB YKpauHbl W BHYTPEHHUMMU

AoKkymeHTamn AO «YKp3anusHbILa».
OcCHOBHbIe [LOKYMEHTbI: [4]
(ropv3oHTaNbHOE 3aKOHOAATENLCTBO WU

implementation of state policy in the
field of construction, architecture, urban
construction, taking into account the
requirements of  urban 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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NOPALOK YTBEP)KAEHUA  CTPOUTENbHbIX
npoekTos Y3).

Ha sTane npoeKkTUpOBaHWA MPOEKTHbIMM
peLeHUAMM 3aKNaablBaeTca COOTBETCTBUE
3a4aHu0 Ha NpPOeKTUpoBaHuNe n
TpeboBaHMAM rocyapCTBEHHbIX n
oTpacneBblX HOPMATUBHbIX [OKYMEHTOB
cnegylowme  TeXHUMYEcKMe napameTpbl
cucTeMbl sHeproobecneyeHus:
HanpA)eHue, 4YacToTa, MaKCMMabHbIA
TOK (nponyckHas CNocobHOCTD),
peKkynepaTuBHoe TOPMOXKeHue,
rapMoHUYHbIE n AUHamMmun4yeckKkume
apdeKTbl B cucTeme 3/1eKTPOCHabKeHus,
nopAAoOK KOOPAMHALUKN INEKTPUYECKOM
3awmTbl, rabaputbl U reomerpuyeckue
napameTpbl KOHTaKTHOM cetu wu J19N
MaTepuanbl  KOHTAaKTHOrO  NpPoOBOAQ,
HelTpanbHble BCTaBKWU, AUHAMUYECKUe
napameTpbl M KayecTBO TOKOCbema,
Mepbl OT MOPAXKEHUA INEeKTPUYECKUM
TOKOM.

3man npouszsodcmea — (1) Cmpoumenscmeo, MOHMax <, ycmaHosKka / Production phase — (1)
Construction, assembly, mounting

TCH J1to Tpebyerca ans  «3awmtbl  oT | It is required for “Protective provisions
,IHepro- nopakeHus  3NeKTPUYEeCKMM  TOKOM- | against electric shock-4.2.18" in case the
CHabxeHune” | 4.2.18» B cnydae, ecnm nposepka He | check is not done by another
/ Energy TSI | nposoautca apyrum He3aBucuMbIM | independent body.

opraHom.

Mpysua / CTpouTenbcTso obbektoB | The construction of infrastructure

Georgia NHOPACTPYKTYpbI aHeproobecneyeHus | facilities for energy supply is carried out
ocyuiecTsaseTca opraHusaumsamu, | by organizations that have licenses for

UMELWMMM  ULEH3MM  Ha  npaso | the right to perform construction work,
BbINO/IHEHUS CTPOUTENbHbIX pabor, | obtained in accordance with the current
noay4yeHHble B COOTBETCTBUM c | legislation.

AENCTBYIOLLMM 3aKOHOA4ATEIbCTBOM.

Poccua / - -

Russia

YKpauHa / CtpouTenbcTBo obbekToB | The construction of energy supply
Ukraine MHPPACTPYKTYPbI saHeproobecneueHus | infrastructure objects is carried out by

ocyulecTsaaeTca opraHusaumsamu, | organizations that have licenses for the
UMELMMM  ANUEH3MM  Ha  npaso | right to perform construction works,
BbINOJIHEHUSA CTPOUTENBHbIX pabor, | obtained in accordance with applicable
NoJlyYeHHble B COOTBETCTBUM c | law.

Page 170/ 189



KoHTakTHasa rpynna OCHKAO-EXOA

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

OENCTBYIOLWMM 3aKOHOAATENbCTBOM.
OcHoBHble OOKYMEeHTbI:

(ropunsoHTanbHOE 3aKOHOAATEbCTBO)
Mpu  cTpouTenbcTBe  obecnevymBaeTcs
COOTBETCTBME  MPOEKTHbIX  PELIEHUEM,
rocy4apCTBEHHbIM 7 oTpacneBbIM
HopMam: rabapuToB U reomeTpuyecKux
napameTpoB KOHTaKTHoOW cetn wu JI13M,
TAroBbIX NOACTAHLMIA U APYTUX YCTPOICTB
3/1eKTPOCHabXXeHus, matepuanbl
KOHTaKTHOro NpoOBOAA, HelTpanbHble
BCTaBKM, AMHAMUYECKMEe MapameTpbl U
KauyecTBO TOKOCbeMa, mepbl or
Nopa*KeHUA 3N1eKTPUYECKUM TOKOM.

(5]

Principal documents: (horizontal
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]

3man npoussodcmea — (2) C6opka 0o 88oda 8 akcnayamauuto / Production phase — (2) Assembled,

before putting into service

TCHU ITO KacaeTca TPex OCHOBHbIX NapameTpoB: | It concerns three basic parameters:
»JHepro- o « Mopagok KoopauHaumn | @  “Electrical protection coordination
CHabxeHne" SNeKTpuyeckon 3awmtbl - 4.2.7» - arrangements - 4.2.7” — to be carried
/ Energy TSI OUEeHKa NpPoBOAMTCA; out;
o « feomeTpuyeckue napameTpbl | ® “OCL geometry — 4.2.9” to be
KOHTaKTHbIX noaBecok - 4.2.9» - carried out as an alternative
BbINONHAETCA KaK a/ibTEePHATUBHbIN assessment method in case the
METO/, OLLEHKM, eCAU He WU3MEpPEHbI dynamic behaviour of the OCL
ANHAaMUYecKkune XapaKTepUCTUKM integrated into subsystem is not
WHTErpUpoOBaHHOM B  noacuctemy measured (see point 6.2.4.5);
KOHTaKTHOM noasecku (cm. n. 6.2.4.5); | ¢  “Dynamic behaviour and quality of
o « [AMHaAMMYECKME XapaKTEPUCTUKU U current collection - 4.2.12"
KayecTBO ToKocbema - 4.2.12» - Validation under full operating
MNpoBepKka npu paboTe Ha NOAHOM conditions shall only be done when
MOLLIHOCTU BbINMOJHAETCA TO/IbKO B TOM the validation in the phase “Assembly
cnyyae, ecnm atan «C6opKa A0 BBOAA before putting into service” is not
B JKCMAyaTauumio»  HEBO3MOMKEH. possible. To be carried out as an
BbINONHAETCA KaK asibTePHATUBHbIN alternative assessment method in
METO/, OLLEHKU, €CAU He WU3MEpPEHbI case the dynamic behaviour of the
ONHaMMYecKkune XapaKTepUCTMKM OCL integrated into subsystem is not
WHTErPUPOBaHHOW B MoAacucTemy measured (see point 6.2.4.5);
KOHTaKTHOM noasecku (cm. n. 6.2.4.5); | e  “Protective provisions against electric
e «CpeacrtBa 3aWMTbl OT MOPAXKEHUA shock-4.2.18” only in case the check
3/1IeKTPUYECKMM TOKOM-4.2.18» ToNbKO is not done by another independent
B C/NyyYyae, ec/iM  MNpoBepKa He body.
NpoBOAUTCA APYrMM HE3aBMCUMbIM
opraHom.
Mpy3ua / MpuUHATME B 3KCMyaTaLMIO 3aKOHYeHHbIX | Acceptance of completed construction
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Georgia CTPOUTENBCTBOM 06beKkToB, | objects for operation is carried out in
ocyulecTsaaeTcs B nopaake, | accordance with the procedure
YCTaHOBNEHHOM COOTBETCTBUU c | established in accordance with the
OeNCTBYIoLWUM 3aKoHopaaTenbcTBoMm | current legislation (Expertise), on the
(9rcnepTusa), Ha OCHOBaHMWM aKTa | basis of the object's readiness certificate.
rOTOBHOCTM O6BbEKTA.

Poccua / - -

Russia

YkpauHa / MpuHATME B 3KcMyaTauMto 3aKoHYeHHbIX | The  commissioning of  completed

Ukraine CTPOUTENBCTBOM obbvekTtos, | facilities shall be carried out in
ocylecTBaseTca B nopsgke, | accordance  with  the procedure

ycTaHoBneHHOM KabuHeTom MuHUCTpOB
YKparHbl Ha OCHOBAHWW aKTa FOTOBHOCTU
0bbeKTa K 3KCMAyaTauum nyTem BblAauu
COOTBETCTBYHOLLMMMU opraHamu
rocy,apcTBEHHOro APXUTEKTYpPHO-
CTPOUTENbHOIO KOHTPOIA cepTUdUKaTa.
OcHOBHbIe LOKYMEHTbI: [6]
(rop3oHTaNbHLIN 3aKOH W OTpPacNeBoi
CTpouTENbHBIN KOAEKC O FOTOBHOCTU K
BBOAY B  3KCMAyaTaumto  0b6beKkToB
KEeNe3HoA0POKHOro TPAHCNOoPTa).

Mpwn cpade B 3KCnyaTaumio
obecneymBaeTca COOTBETCTBME NPOEKTHbBIX
pelweHnem n TpeboBaHMAM
rocyapCTBEHHbIX " oTpacneBbIx
HOPMATUBHbIX LOKYMEHTOB: rabaputbl u
reomeTpuyeckue napameTpbl
KOHTaKTHOM cetu wu JI13MN, TArosbix
NoOACTAaHUMIA WU ApYrMX  YCTPOWACTB
3N1eKTPOCHabXKeHus, maTtepuanbl
KOHTAKTHOIO MNpOBOAA, HelTpasibHble
BCTaBKWU, AMHAaMMUYECKMe napameTpbl U
KauecTBO  TOKOCbeEMa, mepbl ot
NOPaXKEeHUsi INEeKTPUYECKUM TOKOM
KOOpPAMHALUA SNEeKTPUYECKOW 3alumThbl,
NoATBEPXKAEHUE 3N1EeKTPOU3ONALMNOHHDIX
napameTtpos 7] napameTtpos
3/1IeKTPOCUNOBOTO U KOMMYTALLMOHHOIO
ob6opypoBaHus.

determined by the Cabinet of 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 npoussodcmesa — (3) MNposepka npu pabome Ha noaHoli mowHocmu / Production phase — (3)
Validation under full operating conditions

TCHU
,JHepro-

3710 KacaeTcs
napameTpa -

OAQHOTO  OCHOBHOrO
“OUHaMmuYecKme

It concerns one basic
“Dynamic behaviour

parameter -
and quality of
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CHabKeHMe" | xapaKTepUCTUKM M KavyecTBO TOKOCcbema - | current collection - 4.2.12”:

/ Energy TSI | 4.2.12” - npoBepKa npu pabote Ha nonHoi | Validation under full operating conditions
MOLLHOCTK BbINosIHAETCA Tosibko B Tom | shall only be done when the validation in
cnyyae, ecam atan «Cbopka go sBoga B | the phase “Assembly before putting into
3KCM/yaTaumio» HEBO3MOMKEH. service” is not possible.

Mpysua / B npouecce 3kcnayataumm 3a cdeT | In the process of operation, due to the

Georgia opraHmMsauunm n cBOoeBpemeHHoro | organization and timely conduct of
npoBeAeHMa OCMOTPOB, WMCMbITaHU U | inspections, tests and works on
paboT no TexHmyeckomy obcayKuBaHWIO, | maintenance, current repair, overhaul
TeKylleMy  pemMoHTy,  KanuTanbHomy | and reconstruction (modernization), the
PEMOHTY n PEKOHCTPYKUMM | main parameters of energy supply
(mogepHusauum) nogaepxusatotca | infrastructure devices are maintained
OCHOBHble napameTpbl yctpoicte | throughout the entire life cycle.
MHpPacTPyKTypbl 3HeproobecneveHma B | During operation, it is ensured that the
TeyeHue BCero XM3HeHHOoro UuKna. maintenance system meets the

requirements of regulatory documents
B npouecce skcnayatauum | and maintains the specified parameters
obecneuunBaetcs noaTteepxaeHmne | of voltage, current, frequency, dynamic
COOTBETCTBMA  CUCTEeMbl  TexHuuyeckoro | parameters and quality of current
obCNyKMBaHUA TpebosaHuam | collection, measures against electric
HOPMaTUBHbIX [OKYMEHTOB n | shock, coordination of electrical
noafepsKaHua 3afdaHHbiX napameTpos | protection, harmonious and dynamic
HanpsxKeHua, TOKa, yacrtotbl, | effects in the power supply system,
AVHAMMYECKMX MapameTpoB M KadvecTso | electrical insulation standards,
TOKOCbEMA, mep ot nopakeHua | parameters  electrical power and
3/IEKTPUYECKMM  TOKOM, KoopauHaumio | switching equipment, dimensions and
3/IEKTPMYECKOM 3alMTbl, rapMoHUYHble 1 | geometry of the contact network.
AnHamuyeckne addeKkTol B cucteme
3N1eKTPOCHAbKeHwus, HOPMbI
3N1EKTPOU30NALUN, napameTpbl
3N1EKTPOCMIOBOIO U KOMMYTALMOHHOTO
obopyaoBaHuA, rabaputos n reomeTpum
KOHTAKTHOM ceTu.

Poccus / Cpeau npoaHaAn3npoBaHHbIX | Among some  analised interstate

Russia MeXKrocygapcrBeHHbix ctaHgaptoB FOCT m | standards GOST and national standards
HaunoHanbHbIX ctaHgapToB FOCT-P (cm. | GOST-R (see the list below), one standard
CNUCOK HWKe) oauH cTaHgapT - [OCT | - GOST 33944-2016 "Rail OCL. Technical
33944-2016 «MoaBeckKa »kenesHon goporu | requirements and control methods"
KOHTaKTHan. TexHuyeckune TpebosaHus u | (relevant for basic parameter 4.2.12) —
MeToAbl  KOHTponAa»  (akTyaneH ana | includes a check element — check of OCL
6asoBoro napametpa 4.2.12) - BKaouyaeT | resource - to be performed in operation
3/1eEMEHT NPOBEPKU. - MPOBEPKA pecypca | process.

KOHTAKTHOM MOABECKM - BbINOJHAETCA B

npoLiecce 3KcnayaTaumu.
YKpauHa / B npouecce aKkcnayataumm 3a cyeT | In the process of operation due to the
Ukraine OpraHmsaumm n CBOeBpeMeHHOoro | organization and timely inspections, tests

NPOBEeAEHMA OCMOTPOB, WCMbITAHUN U
paboT No TexHu4yeckomy o6CayKMBaHUIO,

and maintenance,
overhaul and

current  repairs,
reconstruction

Page 173 / 189




KoHTakTHasa rpynna OCHKAO-EXOA

ERA-OSJD Contact Group

FINAL (22/03/2021)

Tekywemy PEMOHTY,
pemMoHTY n PEeKOHCTPYKLUMU
(mogepHusauun) noaLepXunBatoTcs
OCHOBHblE napameTpbl YCTPOWCTB
NMHPACTPYKTYpbl 3HeproobecrneyeHns B
TeYeHMe BCEro }KU3HEHHOTO LMKAa.
OcHOBHble OOKYMEHTbI: [7]
(ropu3oHTanbHble TpeboBaHus no
3HeprocHab»xeHwuto, npasuna
3KCMAyaTaUMmM XenesHbix gopor; X / A4
obcnykuBaHue N pPemMoHT 0b6opyaoBaHMUA
SHeprocHabKeHus).

B npouecce
obecneunBaerca
COOTBETCTBUA  CUCTEMDI
obcnyxmBaHua TpeboBaHuaAM
HOPMAaTUBHbIX DOKYMEHTOB 7]
noanep)XaHUA 3afaHHbIX NapameTpoB
HaNpAXeHus, TOKa, 4acToThl,
AVHaMUYECKUX NapameTpoB U KavyecTBO
TOKOCbemMa, Mep OT  MOpa)keHun
NIeKTPUYECKUM TOKOM, KOOpPAUHALMIO
3/1IeKTPUYECKOM 3aLUTbl, FAPMOHUYHbIE U

KanntalbHOMY

aKcnayartaumm
nogreepxaeHue
TEXHUYECKOro

AnHamuueckne 3dpdeKkTbl B cucteme
3NeKTPOCHabKeHus, HOpPMbI
aNleKTpousonALUm, napameTpbl

3NEKTPOCU/IOBOTO U KOMMYTALLMOHHOTO
obopyapoBaHua, rabapuTos U reomeTpumn
KOHTAKTHOW ceTu.

(modernization) basic parameters of
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.

JononHuTenbHble ocobeHHOoCTU oLeHKn cooTseTcTaua / Further particularities of conformity

assessment

TCH TCU ,dHeprocHabxkeHne” onpegenset | ENE TSI defines few particularities of the
»IHepro- HeKkoTopble  ocobeHHocTM  npoueayp | assessment procedures of some basic
CHabKeHne” | oueHKM HEKOTOPbIX OCHOBHbIX | parameters in addition to generic EU
/ Energy TSI | napameTpos B AononHeHWe K obuwmm | modules:

moaynam EC:

e HanpaxeHue nyactota - 4.2.3

e PekynepaTtusHoOe TOpmoOXKeHue - 4.2.6

e [lopagok KoopAauHauum
3/1IeKTPMYECKOM 3almThl - 4.2.7

e [apMOHMKMK " OVHamuyeckue
adpdeKTbl B cucTeMax nepemeHHOro
TOKa -4.2.8

o [IMHaMUYECKME XapaKTepUCTUKM W

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
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KauyecTBO TOKoCbema - 4.2.12

e Mepobl NpeaoCTOPOXKHOCTH oT
nopaxeHna 31eKTpUu4eCKMm TOKOM -
4.2.18

subsystem) - 4.2.12
e Protective provisions against electric
shock - 4.2.18

Mpysua / Mpeactout  yTOuHUTL  codepxaT au | It remains to be clarified whether the
Georgia npasuia WM cTaHgapTbl B aHanuse | rules or standards in the analysis of the
KoHTakTHOM rpynnbl OCHA-EXOA Kakue- | ERA-OSID Contact Group contain any
nmbo ocobble nonoxeHWs no oueHke | special  provisions on  conformity
COOTBETCTBUS. assessment.
Poccusa / HekoTtopble MeXKrocygapcteeHHble | Some interstate standards GOST and
Russia ctaHgaptel OCT u  HauMoHanbHble | national standards GOST-R  contain
CTaHAapTbl rocT-p copep:at | additional  specific  provisions  for
OOMOJIHUTE IbHbIE cneumanbHble | assessing conformity.
NOJIOXKEHMA MO OLEHKE COOTBETCTBUA. Some examples:
HekoTopble npumepbl: e GOST R 58322-2018 "Contact
e [OCT P 58322-2018 «KoHTaKTHan Network for high-speed rail lines.
CeTb AN BbICOKOCKOPOCTHbIX Technical requirements and
KenesHoO0POXKHbIX NIMHWA, control methods" — relevant for
TexHunyeckne  TpebpoBaHMA U basic parameter 4.2.9 “OCL
MEeTOAbl KOHTPO/A» - aKTyaneH geometry”;
ans 6asoBoro napametpa 4.2.9 « e GOST 33944-2016 "Rail OCL.
leomeTpuyeckme napameTpbl Technical  requirements and
KOHTAKTHbIX NOABECOKY; control methods" — relevant for
e T[OCT 33944-2016 «[logBecka basic parameter 4.2.12;
KenesHo [J0oporn KOHTAKTHas. e GOST R 55647-2018 "Contact
TexHunyeckne  TpeboBaHuMAa U wires from copper and its alloys
MEeTOAbl KOHTPOMA» - aKTyaneH for electrified railways. Technical
O OCHOBHOro napameTpa 4.2.12; conditions." And GOST 2584-86
e [OCT P 55647-2018 «[poBoaa (new GOST in development) —
KOHTaKTHble W3 Megu WU ee relevant for basic parameter
cnnasoB ans 4.2.14 “Contact wire material”.
3NeKTpUPLUMpPOBaHHbIX KenesHbix | These standards define specific methods
nopor. TexHuyeckne ycnosus» u | of controls (what and how should be
FOCT 2584-86 (HoBbin T[OCT B | checked).
pa3paboTKke) - aKTyaneH Aana
6a3oBoro napametpa 4.2.14
«Martepwnan KOHTAKTHOrO
nposoaa».
3TN CTaHZAPTblI ONpeaensatoT KOHKPETHble
MeToAbl KOHTponAa (4TO M Kak cnepyet
NnpoBepAThb).
YKpauHa / Mpeactout  yTouHUTb  cogepykaT  am | TBC if rules or standards in the analysis of
Ukraine npasuMna waAMm craHgapTel B aHanmse | the ERA-OSID Contact Group contain any

KoHTakTHOM rpynnbl OCHKA-EXOA Kakue-
Mbo ocobble NONOXKEHWA MO OLEHKe
COOTBETCTBMUA.

specific  provisions  for

conformity.

assessing
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OueHKa COOTBETCTBMA MHHOBALMOHHbIX peweHuin / Conformity assessment of innovative

solutions
TCKU Kak onucaHo B TCU ,,OHeprocHabkeHne”: | As described in ENE TSI:
»OHepro- e UsrotosuTENb nnm ero | ¢ The manufacturer or his authorised
CHabxkeHne" YNO/HOMOYEHHbIN npeacraBuTe b, representative established within the
/ Energy TSI co3faHHbIM B pamKkax EC, posmkeH Union shall declare how it deviates
3aABUTb, KaK OH OTK/JIOHSeTcA OT from or complements the relevant
COOTBETCTBYHOLLMX NONOXKEHWI provisions of this TSI and submit the
HacToAwen TCU nnm gononHaeT ux, n deviations  to the European
npeacTaBuTb OTK/IOHEHMUS B Commission (EC) for analysis and
EBponeickyio Komuccuto (EK) ans opinion.
aHaNn3a 1 3aKNIYeHUA. e EC may request ERA opinion in this
e EK moxket 3anpocutb mHeHne EXXJA B process.
3TOM npovuecce. e |If EC opinion is negative, the
e Ecnm 3akntoveHune EK oTpuuaTensHoe, innovative solution proposed cannot
npeanaraemoe WHHOBALMOHHOE be used.
peleHune He moxet 6biTb | @ If EC opinion is positive, the
NCMNONb30BAHO. appropriate functional and interface
e Ecmm 3aKN4YeHne EK specifications and the assessment
NoNIOXKUTENIbHOE,  COOTBETCTBYOLME method, are integrated in the TSI
dYHKUMOHaNbHble W MHTepdencHble during the next revision process.
cneunduKaumm 1M meTon oueHku | o Pending the review of the TSI, the
nHTerpupytotca B8 TCU BOo Bpems positive opinion delivered by EC shall
cnepyrowero npouecca nepecmoTpa be considered as an acceptable
TCW. means of compliance with the
e [lo nepecmotpa TCU nonokutenbHoe essential requirements of Directive
mMHeHue EK gonXKHO paccmaTtpmuBaTtbCa (EU) 2016/797.
KaK npuemaemoe cpeacTso
COOTBETCTBUA OCHOBHbIM
TpeboBaHUAM OupeKTusbl (EC)
2016/797.
Mpysua / MpeacTonT yTOYHUTD TBC
Georgia
Poccus / Ona  cepTudumKaumm  MHHOBaUMOHHOM | For certification of innovative products,
Russia NpoAyKLUMM 3aaBMTeNb HanpasaseT 3asaBKy | the applicant sends an application to the

B opraH no  cepTUdUKaLMM n

npeacrasnseT TEXHUYECKYIO
OOKYMeHTauMio, BKAoYas ob6ocHoBaHMe
6e30MacHOCTU  TEXHUYECKUX  pelleHui
npeanaraemomn WHHOBALMOHHOM
npoaykuum. OpraH no cepTuduKauum
paccmaTpuBaeT npeacTaB/eHHble

maTepuanbl U NPU HAAUYMU OTKNOHEHWI
OT AONYCTMMbIX NOKa3aTesiei TpeboBaHMi
6e30MacHOCTM HanpasiAeT B OpraHbl

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
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rocyfapcts — u4neHoB TamMoXKeHHOoro
Coto3a, ocyulectBasaowWmMM GYHKUMKM MO
BblpaboTKe rocyfapcTBEHHOM MOANTUKKN U
HOPMATUBHO-NPABOBOMY PEryINPOBaHUIO
B chepe KenesHoA0POKHOro TPaHCMNopPTa,
npeanoxxeHne o6 Nx KOPPEKTUPOBKE.

OpraHbl rocyaapcrs - 4YNeHOoB
TamoxeHHoro Coto3a, ocyuiecTsastowme
bYHKLMM NO BbIpabOoTKe rocyapcTBEHHOM
NOAUTUKM U HOPMATUBHO-NPABOBOMY

peryanmpoBaHuto B cohepe
KeNnesHoA4opOoXKHOrO  TPaHCMopTa, Ha
OCHOBaHWW  OOOCHOBAHMIM  YyKa3aHHbIX
3HAYEeHUM B YCTAaHOBNEHHOM

rocygapcrsamum — 4jieHamum TamorKeHHoro

Colo3a nopsake  paspabaTbiBaloT U
yTBepKaatoT CTaHAapThI,
yCTaHaBAMBaloWwue TpeboBaHus K
OnbITHOWM napTum WHHOBALMOHHOM
NpoAayKuMM C uenblo  obecnedyeHus
6e3onacHoCTH, BK/lOYas mMeToabl
KOHTpOAA 7 obbem NUCNbITaHWUA,
HeobxoguMmbIX  ANA  O0Ka3aTeNbCTBa
6e3sonacHoCTH WHHOBALMOHHOM
NPOAYKLUMMU.

Ha OCHOBaHUMU NOIOXKUTENbHbIX
pe3ynbTaToB UCMbITaHNI MHHOBALMOHHOM

NPoAYKLMH B COOTBETCTBUM c
YTBEPXKAEHHbIMU CTaHZApTaMM OpraH no
cepTudMKaumMm nNpUHUMaeT pelleHre o
BblAave 3a8BUTENIO cepTudmKata
COOTBETCTBMA Ha NAPTUIO MHHOBALMOHHOM
npoayKkumu. B ceptnudmkate cooTBeTCTBUA

functions of developing state policy and
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.

yKasbiBaloTcA  KoamyectBo  obpasuos
WHHOBAUMOHHOM MPOAYKUMMU U  CPOK
aencrena  ceptuduMKkaTa COOTBETCTBUA.
Cpok aencreums cepTudmKata
COOTBETCTBUA Ha 06pasLbl
WHHOBAUMOHHOM  NPOAYKUMU  [OJIXKEH
COCTaBAATbL He 6onee 2 neT.

YKpauHa / MpeacTonT yTOYHUTD TBC

Ukraine

7.3.  ONPEAENEHNA N COKPALLEHWA / DEFINITIONS AND ABBREVIATIONS
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Cokxpamenue | Onpeaenenne

AIIB ABTOMAaTHYECKOE MOBTOPHOE BKIIOYCHUE

I'oCT MesxrocyaapcTBEHHBIN cTaHIapT

JACTY l'ocynapcTBeHHas cucreMa CTaHIapTU3aluK Y KpauHbI
KA. Kene3notopoxKHbIH

K/ Kenesnas nopora

KM Kabuner Munuctpos

JI13 JlaTBuiickas >xene3Has Jopora

Jr JInToBCKHME KENe3HbIE JOPOTH

MBIIC MoTOopBaroHHsbI NOJIBUKHOM COCTAB

MIIC Munuctepctso [lyreit CooOmienus

IIC TloaBmxHOM cocTaB

175 [IpaBuiia TEXHMYECKOM SKCIUTyaTalun

CUb Curnanuzanus, Llentpanmszanus u biokuposka

TIIC TAroBelil OABUKHOM COCTaB

TCHU Texanueckas Crnienudukanus aTeponepadenbsHOCTH
O TexHuueckas sKCIuTyaTarus

[HHNN LenTtpanbubiii Hayuno MccnenoBarenbcekuii MIHCTUTYT
LIPb JenapramenT 6e3omnacHoctu nBwkeHus (P®), ['maBHoe yripaBieHue

0€301MaCHOCTH JABMXKCHUS U DKOJIOTHH (YKpanHa)

SIIC DIIEKTPUYECKHUI TOJBUKHOM COCTaB

AC Alternative current

ADV [IpaBuia qBMIKEHUS MMOE3I0B

DC Direct current

EN EBponelickuii cranaapt

LHS 00O HlupokokoneiHas MeTaJLTypriuuecKas *KeJlIe3HOJOPOKHAs JTHHUS
LVS JlatBuiickuii 'ocynapctBenHslil Ctanmapt

OCL Overhead contact line

PN [Tonbckuii crannapt

Abbreviation | Definition

AR Automatic reclosing
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GOST Interstate standard

DSTU State Standardization System of Ukraine

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 Omnpenenenue
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Tepmun

Omnpenesenune

KonTakTHas moaBecka

Cucrema npoBOJIOB, MOJIBEIICHHAS HA U30JUPOBAHHBIX
MOJ/ICPKUBAIOIINX KOHCTPYKIMAX 0OecrieunBaronias 3aaHHOe B
IIPOCTPAHCTBE MOJI0KEHUE KOHTAKTHOTO MPOBOJA U Mepeaaromas
3JIEKTPUYECKUI TOK Ha MOJBHKHOM COCTaB.

KauecTtBO TOKOCBHEMA

[TapameTp MO3BOJISIONINIA ONIPEAETUTH BO3MOXKHOCTh
MPOJIOJDKUTENLHOE BPEMSI TIEpeIaBaTh TOK Yepe3 CKOJIb3SIIINI
KOHTAKT MCXKJY KOHTAKTHBIM IIPOBOJOM W TOKOIIPUCMHUKOM.

[Ieperon

qacCTb )I(eJ'Ie?)HOI[OpO)I(HOﬁ JIMHUY, OrpaHUYCHHAasA CMC)KHBIMU
CTaHIHAMHU, Pa3bE3AaMU, OOrOHHBIMH IMYHKTaM¥ HUJIN ITyTCBbBIMU
IIoCTaMu.

['maBHBIM TyTH

IIYTH TIEPETOHOB, a TAKXKE MYTH CTAHLNN, SBIJISTFOLINECS
HETIOCPEACTBEHHBIM MPOJAOJDKEHUEM ITyTEH MPUIIETAIOIINX [TEPETOHOB
1, KaK IPaBUiO, HE UMEIOIINE OTKJIOHEHUS Ha CTPEIOYHBIX
nepeBoaax.

Crannus

pa3aeNbHbIN MYHKT, UMEIOIIHNI MyTeBOe pa3BUTHUE, TO3BOJISIONIEE
MPOU3BOIUTH OTEPALIMHU 0 IPUEMY, OTIIPABJICHUIO, CKPEIICHUIO U
00roHy 1Moe3/10B, ONepaluy Mo MpUeMY, BblJaue Ipy30B U
00CTyKUBAHUIO MTACCAKUPOB, a IIPU PA3BUTHIX MYTEBBIX YCTPOUCTBAX
- MAHEBPOBYIO paboTy Mo pachopMUPOBAHUIO U (POPMUPOBAHUIO
MOE3/I0B U TEXHUYECKHE OINEPallU C MOE3AaMH.

[TyTh obmiero
I1OJIE30BAHUS

YKEJIe3HOJOPOKHBIN MyTh, TOCTYIHBIN Ha paBHOMPABHOI OCHOBE IS
IPY30BBIX U MACCAKUPCKUX MEPEBO3OK, JTUO0 JUIsl 0OecTieueHs
JPYTUX TEXHOJIOTUYECKUX MTPOLIECCOB

[Toxwvesgnon nmyTh

HpOMLII_HJ'ICHHaH BCTKa

IyTh, IpeIHA3HAYEHHBIN 1151 00CTY)KMUBaHUS OTIEIbHBIX
OpeNpUSATHHA, OpraHu3alui, yupex JeHui (3aBo10B, (habpHK, I1axT,
KapbepoB, j1ecoTophopazpaboToK, MEKTPUUECKUX CTAHLIUMN, TATOBBIX
HOJICTAHLUI U T.I1.), CBA3aHHBIN C OOLIEH CEThIO XKeNe3HBIX T0pOT
HEIPEPBIBHON PENIBCOBOM KOJIEEH U IIPUHAIICKAILNN JKEIIE3HON
J0pOre WIX MPEANPUATHIO, OPraHU3aALUN U YUPEXKICHHUIO.

Term

Definition
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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

Parameter for determining whether it is possible to transfer current

collection between overhead contact line and pantograph for an extended period.

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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7.4.  HOPMATUBHbIE (EA30OBbIE) JOKYMEHTbI / REGULATORY (BASELINE) DOCUMENTS

HononHutenbHas MHGOpMaLMa O Ha3BaHMAX AOKYMEHTOB, nepeyncaeHHbix B Mnase 4. / Additional information on the titles of the documents
listed in Chapter 4.

[Ne] | KpaTkoe Ha3BaHue IMosiHoe Ha3BaHMe TOKYMEHTA U Short document Full document title
AOKYMEHTA AOCTYMHOCTH TOKYMEHTA title

[1.] MexayHapoaHbIe/ MeKIrocy1apCcTBEHHbIE H IOKYMEHTBI International/intergovernmental documents

B

[1.2.] TOCT 2584-86 I'OCT 2584-86 «IIpoBoaa kontaktHbie | GOST 2584-86 GOST 2584-86 Copper and
U3 MEJIM U €€ CILUTaBOB» Copper Alloy Cables

B34

P-4

[1.5.] EN 50163:2004 EN 50163:2004 XXesne3nomopoxHas EN 50163:2004 EN 50163:2004 Railway
obmacts npuMmenenus. [TogaBaemoe applications — Supply voltages of
HANpPsKEHUE B CUCTEMAX TATH traction systems

[1.6.] EN 50367:2012 EN 50367:2012 YKene3Ho10poskHast EN 50367:2006 EN 50367:2012 Railway
obmacth mpuMeHeHus. TOKOChEM. applications - Current collection
TexHuueCKre KPUTEPUH IS systems - Technical criteria for the
B3aUMOJICHCTBHS MEKITY interaction between pantograph
TOKONIPHUEMHUKOM U KOHTAKTHOM and overhead contact line (to
JMHUEH achieve free access)
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JTOKYMEHTA JAOCTYIMHOCTH JOKYMEHTA title
[1.7.] EN50388:2005 EN50388:2005 XKeneznonoposxHast EN50388:2005 EN50388:2005 Railway
00J1aCTh IPUMEHECHHSI. applications — Power supply and
DHeprocHabXeHHE U TTOIBIKHON rolling stock — Technical criteria
cocrtaB. TeXHUYECKHUE KPUTEPHUHU ISt for the coordination between
KOOPAMHAIIUH MEX/Ty CHCTEMO power supply (substation) and
9HEProcHa0KEHUE U MOIBUXKHON rolling stock to achieve
COCTaB JJIS TOCTHIKEHUS interoperability
WHTEPONEepaOMIbHOCTH
[2.] Joxymentbl Pecniyoiuku Benapych Republic of Belarus documents
23]
[3. JoxkymenTtbl JlaTBHiickoii Pecnyoauku Republic of Latvia Documents
[3.1.] «IITD x.xa. JlaTBUU» 27.04.1999. KM "IlpaBuia Latvian railway 27.04.1999. KM Technical
TEXHUYECKOM dKcruTyaTanuu", Ne148 TOR Operating Rules, No148
[3.2.] TE-3199 IlpaBuna Hucrpykuus TE-3199 «Elektrificéto TE-3199 Rules on | Instructions TE-3199 Elektrificéto
ycrpoiictBa u TD dzelzcelu kontakttikla uzbiives un Construction and dzelzcelu kontakttikla uzbiives un
anekTpudumpoBanubixX | tehniskas ekspluatacijas noteikumi» Technical tehniskas ekspluatacijas noteikumi
K. (ITpaBuua ycrpoiictBa u Texundyeckoin | Operation of (Rules on Construction and
IKCILTyaTaluu snekTpudunupoannsix | Electrified Technical Operation of Electrified
JKEIIE3HBIX JIOpor). YTBepxkIeHa 26 Railways Railways). Approved 26 May
mast 1999 r. 1999
[3.3.] Unctpykuus mo WHCTpyKIUS 1O SKCIUTYaTaIliH OT Pantograph Operating Manual of 10.11.2006.
IKCILTyaTaI[|K 10.11.2006. (MucTpyKIus Operating Manual | (Pantograph manufacturer's
TOKONPUEMHHUKA HPOU3BOANTENS TOKOIPUEMHHKA) instructions)
[3.4.] Uuctpykuus mo WHCTpyKIMs 0 KOMUCCHOHHON Instructions on Instructions on Inspections of

KOMHUCCHOHHOU
MPOBEPKE

TOKOIIPUECMHHUKOB

IIPOBEPKE TOKOIIPUEMHHUKOB OT
25.11.1996. (JIA3)

Inspections of
Pantographs at
Placing in Service

Pantographs at Placing in Service
0f 25.11.1996. (LDZ)
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JTOKYMEHTA JAOCTYIMHOCTH JOKYMEHTA title
B35
36
[4. JoxymenTbl JlutoBckoii Pecnyomku Republic of Lithuania Documents
[4.1] «ITD x.x1. JluteeD» «[IpaBuna Texuuueckoi skcruryarauu | Lithuanian Technical Operating Rules of the
xene3usix gopor Jluteeny ADV/001 Railways TOR Lithuanian Railways ADV/001
yTBEepXkAeHbI pruka3zoMm Ne 297 approved by order Ne 297 of the
MUHHUCTpa cooOmeHnit JINTOBCKO# Minister of Railways of the
Pecniy6nuku ot 20-09-1996 Republic of Lithuania of 20-09-
Lietuvos Respublikos susisiekimo 1996
ministro 1996 m. rugséjo 20 d. Lietuvos Respublikos susisiekimo
jsakymas Nr. 297 ,,Dél techninio ministro 1996 m. rugsé¢jo 20 d.
gelezinkeliy naudojimo nuostaty jsakymas Nr. 297 ,,Dél techninio
patvirtinimo* gelezinkeliy naudojimo nuostaty
patvirtinimo*
[4.2.] TIpaBuna ycrpoiictBa u | [IpaBuiia ycTpo#CcTBa U TEXHUYECKOM Rules on Rules on Construction and
TD KOHTaKTHOM ceTH 9KCIUTyaTal[ii KOHTAKTHON CETH Construction and Technical Operation of Overhead
AE/41 AIIEKTPU(DUIIUPOBAHHBIX KEITE3HBIX Technical contact lines of Electrified
nopor AE/41 (Joxkyment JII') Operation of Railways AE/41 (LG document)
Overhead contact
lines AE/41
3]
[5. JoxymenTtbl Pecniyoauku [Hoabma Republic of Poland Documents
5]
[5-2]
53]
54
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JAOKYMEHTA AOCTYMHOCTH JOKYMEHTA title
[6.] JoxymenTtbl Poccuiickoii ®enepanun Russian Federation Documents
[6.1.] IITD ».n. Poccuiickoit | IpaBuia Texanueckoi skcrutyatauuu | Russian Federation | Technical Operating Rules of
deneparn JKeNe3HbIX Jopor Poccuiickoi Railways TOR Russian Federation Railways.
Oenepanun. Yteepxkaeas MIIC PO Approved by the RF Railways
26.05.2000 Ne ITPB-756. Ministry 26.05.2000 Ne TsRB-756.
624
f6-34
f6-44
[6.5.] UucTpykius mo HHCTpyKIKs 0 BEPTUKATBHOM Instructions on Instructions on Vertical
BEPTUKATBHOM peryaupoBKe KOHTaKTHBIX moaBecok | Vertical Adjustment of Overhead Contact
PETyIHUpPOBKE LDT-2. Yreepxkaenst [[D MIIC Adjustment of Lines TSET-2. Approved by TsE
KOHTAKTHBIX ITOJIBECOK CCCP 23.10.80 Overhead Contact MPS CCCP 23.10.80
LDT-2 Lines TSET-2
[6.6.] Uuctpykius o nopsiake | MHCTpYKIHS O TOPSIIKE Instructions on the | Instructions on the Procedure for
HCIIOJIb30BaAHUS UCII0JIb30BaHUS TOKOIIPUEMHUKOB Procedure for Use | Use of Rolling Stock Pantographs
TokonprueMHukoB I[T- 3JIEKTPOIIOABUKHOTO COCTaBa IpH of Pantographs in Various Weather Conditions.
11>-844 Pa3JIMYHBIX YCIOBUAX dKCIuTyatauu. | 1ST-TSE-844 Approved by MPS RF 03.07.2001
Yreepxkaenst MIIC P® 03.07.2001 . TsT-TsE-844
LT-11>-844
67}
[7.] JoxymenTtbl CioBankoii Pecyoamku Republic of Slovakia Documents
]
F-21
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JAOKYMeHTAa AOCTYMHOCTH TOKYMEHTA title

[8.] JlokyMeHTBbl Y KpauHbl Ukrainian Documents

[8.1.] IITD ».n. Ykpaunst [MpaBuia Texuuueckon skcruryaranuu | Ukrainian railways | Technical Operating Rules of

KEJIE3HBIX JIOPOT Y KparHbI TOR Ukrainian Railways

VYTBepKACHBI IPUKA30M Approved by order of the Ministry
MuHucTepcTBa TpaHCIIOPTa Y KpanHbI of Transport of Ukraine Ne 411 of
Ne 411 o1 20.12.1996. 20.12.1996.

[8.2.] Coopyxenus Coopyxenus Tpancrnopra. XKenesnsie | Transportation Transportation structures. 1520
TpaHcnoprta. JXKenesnsie | goporu kosen 1520 mm. Hopmer structures. 1520 mm gauge railways. Design
noporu kosen 1520 mm. | mpoektupoBanus. JIbH B.2.3-19- mm gauge railways. | standards. DBN B.2.3-19-2018
Hopwmsr 2018 (Copymu tpancmopry. 3amizaumi | Design standards. (Copyau TpaHcmopTy. 3ami3HuIl
npoektupoBanus. JIBH | xoumii 1520 mm. Hopmu DBN B.2.3-19- koJii 1520 mm. Hopmu
B.2.3-19-2018 MIPOCKTYBAHH ), YTBEPKICHHBIC 2018 MpOeKTyBaHHs:), approved by order

puKazoM MHHHCTEPCTBO of the Ministry of Regional
PETHOHATIBLHOTO Pa3BUTHS, Development and Construction of
CTPOMTEINIbCTBA U YKUJIHIIHO- Ukraine 0f 26.01.2008 Ne42.
KOMMYHAJIHOTO XO3SMCTBa Y KparHbI
ot 28.09.2018 Ne 261

[8.3.]] IIpaBua ycTpoiicTs [TpaBuiia ycTpoiicTB Rules on Operation | Rules on Operation of Electrical

3JIEKTPOYCTAHOBOK,
I1y3 - 2017

ANEKTPOYyCTaHOBOK, [TYD -2017,
YTBEPKJICHHBIC TPUKA30M
MUHUCTEPCTBO SHEPTETUKH U

YTOJIBHOM IPOMBIIIUIEHHOCTH OT
21.07.2017 Ne 476

of Electrical
Installations, PUE -
2017

Installations, PUE -2017,
approved by order of the Ministry
of Fuel and Energy of Ukraine
21.07.2017 Ne 476
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JTOKYMEHTA JAOCTYIMHOCTH JOKYMEHTA title
[8.4.] MIpaBuna ycrpoiicTs [MpaBuiia ycrpoiictB cucrem Tsiroporo | Rules on Rules on Construction of Traction
CHCTEM TSTOBOT'O aNIeKTpoCcHaOXKEeHHUs Kee3HbIX qopor | Construction of Power Supply Systems on
anekTpocHabxkeHus k.1, | Ykpaunsl [[9-0009, yrBepk1eHHBIC Traction Power Ukrainian Railways TsE-0009,
VYkpaunst 113-0009 MPUKa30M YKpP3aJIH3HBIIN 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.] HopmarusHbie HopmartuBHbie JOKyMEHTBI Ha Regulatory Regulatory documents on the
JOKYMEHTHI Ha M3TOTOBJICHUE U IKCILTYaTAIUFO documents on the manufacture and use of
M3TOTOBIICHUE U TOKOTIPHEMHHUKOB manufacture and pantographs on the electric
IKCILTyaTaI[HI0 3JIEKTPOIIOIBHKHOTO COCTaBa use of pantographs | traction stock of electrified
TOKOTIPUEMHUKOB AIEKTPU(DUIIUPOBAHHBIX KEITE3HBIX railways (specifications and
J0pOT (TEXHUYECKUE YCITOBHUS U manufacturer's operating
HHCTPYKIIUU IO SKCIUTyaTaI[HK instructions, approved by
3aBOJI0B-U3rOTOBUTEIIEH, developers and coordinated with
YTBEPKAEHHBIC pa3pabOTYMKaAMH U Ukrzaliznytsa in accordance with
COTJIACOBAHHBIE B YCTAHOBJIEHHOM the established procedure).
NOPsIAKE C YKP3aau3HbIIEH ).
[8.6.] IlpaBuna yctpoiictBa u | IlpaBuia ycrpoiictBa u Texuuueckoro | Rules on Rules on construction and

TEXHHYECKOTO
o0cyKUBaHUS

KOHTaKTHOU cetu 13-
0023

00CTyKMBaHUSI KOHTAKTHON CETH
ANEKTPUPUIIUPOBAHHBIX JKETIE3HBIX
nopor 113-0023, yrBepx1eHHbIE
MPUKa30M Y KP3aJIM3HUIIBI 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
No546-Ts
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JOKYMEHTAa AOCTYIMHOCTH JOKYMEHTA title
[87] ACTY TOCT 32204:2016 | ACTY IOCT 32204:2016 TokonpvemMHUKM Temporary Temporary Instructions on the
TokonpuemHmKm YK@/1@3HOA0POXKHOrO0 Instructions on the | Organization of High-speed
KenesHoOopOXKHOro 3NEeKTPONoABMKHOIO coctasa. Obuwme Organization of Passenger Train Traffic.
3/1EKTPOMNOABUKHOMO TEXHUYECKME YCN0BUS. High-speed Infrastructure and Rolling Stock
cocrasa. O6wue 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.]] HCTpyKIIMS WHCTpYKIIKS UCTIOIB30BAHUS Instructions on Use | Instructions on use of electric
UCTIOJIb30BAHUSA TOKOTIPHEMHHUKOB of Electric Rolling | rolling stock pantographs in
ToxonpueMHukoB OIIC | smexTponoBHKHOTO cOCTaBa B Stock Pantographs | various operating conditions,
B pa3jIMYHBIX YCIOBHSX | PA3IMYHBIX YCIOBUAX dKCIUTyatauu, | in Various approved by Ukrzaliznytsa of
SKCILTyaTaluH UT- | YTBEPXKIEHHAs IPUKA30M Operating 12.10.2007 Ne789/TsZ
L13-104 VYkp3anususim ot 12.10.2007 Conditions
Ne789/113
f8-94
[8.10
[8.11] Coopyxenust CoopyxeHHus TpaHCTIOPTA. Transportation Transportation Structures.
TpaHCIIopTa. DnekTpuuKanms KeIe3HbIX JOPOT. Structures. Railway | Electrification. Design Standards

OnexkTpupHuKanus K. 1.
Hopmer
npoektuposanus BbH
B.2.3-2-2009

Hopwmsl npoexTtupoBanus (Cnopynu
TpancnoptTy. Enexrpidikariis
3ai3HUIb. HopMH TpoeKTyBaHH:)
BBH B.2.3-2-2009» BBoautcs B
nericteue ¢ 01.01.2010.

Electrification.
Design Standards
DBN B.2.3-2-2009

(Cnopynu TpaHcnopry.
Enexrpidikanis 3ami3HUL.
Hopwmu npoekryBanns) DBN
B.2.3-2-2009. Effective from
01.01.2010.
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[Ne] | KpaTkoe Ha3BaHue ITosiHOe Ha3BaHMe JOKYMEHTA U Short document Full document title
JTOKYMEHTA JAOCTYIMHOCTH JOKYMEHTA title

[9.] JlokymMeHTbI JcTOHCKOI Pecny0anku Republic of Estonia Documents

[9.1.] ITD x.xn. DcroHuu [MpaBuia Texuudeckou skcruryaranuu | Estonian Railways | Technical Operating Rules of
JKEIE3HBIX TOPOT DCTOHHH, TOR Estonian Railways, approved by
yTBEpXKJIeHbI PactiopspkeHnem Resolution of the Minister of
MuHuctpa TpancrnopTa u cBszu Ne39 Transportation and
ot 09.07.1999 Communications Ne39 of

09.07.1999
1924
1934
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