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rOCT P 55444—2013
Mpepucnosue

1 PASBPABOTAH OTKpbITbIM aKUMOHEpPHbIM 06WecTBOM «Hay4Ho-nccnenoBaTenbCkuini U Npoek-
THO-KOHCTPYKTOPCKUIA MHCTUTYT MHChOPMATU3aL MM, aBToMaTu3aLnuy 1 CBA3N Ha XXeNe3HoL0POXHOM TpaHcnop-
Te» (OAO «HUWMAC») n O6LEeCcTBOM C OrpaHMYeHHON OTBETCTBEHHOCTbH «HayuyHO-TEXHUYECKWUA LEHTP
«TpaHcnpoekT» (OO0 «HTL, «TpaHCnpoeKT»)

2 BHECEH TexHuuyeckum komuTeTom no ctaHgaptusaunm TK 45 «XKene3HofopoXHbI TpaHCNOPT» 1
TK 58 «dyHKUMOHaNbHaA 6€30NacHOCTb

3 YTBEPXJEH VI BBEJIEH BAENCTBWE MNpuka3om defepanbHOro areHTCTBa Nno TeXHUYeckomy pery-
NnpoBaHnio n metposiorum ot 25 noHsa 2013 r. Ne 187-cT

4 BBEJEH BMNEPBbIE

MpaBuna npMMeHeHMa HacTosWero craHjapTa ycTaHoBneHsl B FTOCT P 1.0—2012 (pa3gen 8).
WNHdopmauymsa 06 nsMeHeHusx K HacTosAWeMy cTaHfap Ty Ny6nKyeTCs B eXerofHoM (Mo COCTOSHUIO Ha
1saHBaps TekyLlero roga) MHOpMaLoHHOM ykasaTene «HauvoHanbHble CTaHAapTbi», a ouLManbHbIi
TEeKCT W3MEHEHW N NONPaBOK — B €XeMeCAYHOM MHGOPMaLMOHHOM yKasaTene «HaunoHanbHble CTaH-
fapTbi». BcnyyaBnepecMmoTpa (3ameHbl) MM 0T MeHbIHAC T OfLLero cTaHjapTa cooTBe TCTBYyLWeeyBe-
fomneHne 6yfeT ony6/1MKOBaHO B G6/MKaillieM BbliNycke €XemMeCAYHOro MHPOPMaLMOHHOrO yka3aTens
«HauvoHanbHble cTaHgapThi». CoOTBeTCTBYWLWas tHopMaums, ysefoM/eHe 1 TeKCTblpasMeLlanT-
€A TakKxe B MH(hOopMaLMOHHON cucTeme 06LLErO NONb30BaHNA — Ha oduLmansHoOM caiTe ®efepanbHOro
areHTCTBaMNo TeXHNYECKOMY pPeryimpoBaHuio ¥ MeTposiornm B ceTuiIHTepHeT (gost.ru)

© CraHpgapTuHdgopm, 2014

HacTosiuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe 0(huLManbHOro nsgaHus 6e3 paspelleHus ®efepasibHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BBepeHue

MpefcTaBneHHYI0 B HACTOALLEM CTaHJapTe HOMEHKNATYpy nokasarenei HafexHoCcTu 1 yHKLMOHa b-
HOl 6€30MacHOCTM MCMNOMb3YIOT ANA NPUHATAA PELUEHU MO YNpaBfeHU 06BbEeKTaMU Xene3HOLOPOXHOro
3M1eKTPOoCHabXeHnA B LienioM, 6e3 feNeHnsa nxX Ha CoOCTaBAsIoLMe YCTPONCTBA U 3NIEMEHTI.

YcTaHOBNEHWe v pacyeT nokasaTeneli HageXHoOCTH U PYHKUMOHaNbHON 6e30MacHOCTY MPOBOAAT ANA:

- 3a1aHHOT0 y4YacTKa Wn aHKepHOro y4yacTka KOHTaKTHOl ceTu;

- OTAENbHOW TAroBOI NoACTaHL MK,

- 0TAENbHON TpaHcopMaTopHOI noAcTaHuuK;

- 3a/laHHOrO yyacTka nnv 1 KM MHUM anekTponepeaayu.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

XENE3HOAOPOXHOE 3JIEKTPOCHABXEHWE
HomeHknatypa nokasartenei HagexHoCcTu U hyHKLMOHaNbHOW 6e30nacHoCcTu

Railway power supply. Nomenclature of dependability and functional safety indices

Nata BBepgeHns — 2014—01—01

1 O6nacTb NPUMEHEHMUA

HacToswuit cTaHAapT pacnpocTpaHaeTcs Ha 06bEKTbI XEeNe3HOL0POXKHOI0 3M1eKTPOCHAGXEHNS!, BK/IIO-
yasi TAroBble U TpaHChOPMAaTOPHbIE NOACTAHLMM, KOHTAKTHYIO CETb, JIMHEHbIE YCTPOCTBA TATOBOrO 3/1EKTPO-
CHaBGXeHWs1 U NMHWUK 3M1eKTponepefaqn 415 3/1eKTPOCHAGXKEHNUS HETATOBLIX NOTpebuTeneil, n yctaHasnimBaeTt
[Nsi HUX HOMEHKNaTypy nokasatesneil HafexXHoCTU U PyHKLMOHANbHO 6e30MacHoCTH.

HacTosiwuii ctaHgapT npefHasHavyeH Ans NPUMEHEHVsI BNaAesibLaMu UHGPaCTPYKTYpbl Xene3Hogo-
POXHOro TpaHcnopTa, paspadoTumkamMm U U3roToBUTENsIMU (MOCTaBLLMKaAMU) 06BEKTOB XENe3HOA0POXHOI0
371eKTPOCHAGXeHUs!.

2 HopmaTunBHble CCbIIKK

B HacTosWwem cTaHgapTe MCMONb30BaHa HOPMaTNBHASA CCbl/Ka Ha cnefyoLnii cTaHAapT:
FOCT P 53685—2009 3nekTpucumkauma n anekTpocHabxeHne xenesHbix gopor. TepMuHbl 1 onpege-
nexHns

NMpumeyaHue — MNpu NoNbL30BAHUN HACTOSILWMM CTAHAAPTOM Liesiecoo6pasHo NPoBepuTh AeicTBre CCbIoY-
HbIX CTaHAapToOB B MHMOPMaLMOHHOW cucTemMe O06GLEro Monb30BaHUs — Ha ouunanbHOM caiiTe ®deaepasibHOro
areHTCTBa N0 TEXHUYECKOMY PerysivpoBaHuio v METPOsIOTUn B CeTU VHTepHeT Uan Nno exerogHoMy MH(OPMaLMOHHOMY
yKasaTeno «HaluuoHanbHble CTaH4apThl*, KOTOPbIV ONy6/IMKOBaH MO COCTOSIHMIO Ha 1 AHBaps TeKyLiero roga, 1 no Bbinyc-
KaM eXeMeCs4YHOro MHOPMAaLMOHHOTIO yYKa3aTe i «HaluMoHaibHble CTaHA4APThI» 3a TeKyLWuii rog. ECnv 3ameHeH cCblfiou-
Hblli CTaHAapT, Ha KOTOpPbI AaHa HejaTUpoBaHHas CCbISKa, TO PEKOMEHAYETCS UCMONb30BaTh AeCTBYIOLLYIO0 Bepcuo
3TOro CTaHAapTa C yYeTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHW. EC/IM 3aMeHeH CCbINI0YHbIV CTaH4apT, Ha KOTOo-
pbiii faHa AaTpoBaHHasA CCbifiKa, TO PEKOMeHAyeTCsi UCNo/b30BaTh BEPCUIO 3TOFO CTaHAapTa C ykasaHHbIM Bbllle rogoM
yTBepXAeHusi (NpuHATKSA). ECM nocne yTBepXAeHNs HaCTOsILWero cTaHjapTa B CCbI/IOYHbIA CTaHA4apT, Ha KOTOPbIA gaHa
AaTVpoBaHHas CChlfika, BHECHHO M3MeHeHWe, 3aTparvBalollee Nos0XeHNe, Ha KOTOPOE AaHa CChI/IKa, TO 3TO NOoJIoXeHUe
pekoMeHAyeTCsi NPUMEHATb 6e3 yyeTa AaHHOr0 N3MEHEHUSI. EC/IN CCbINIOYHbIV CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NoJioXe-
HUe, B KOTOPOM flaHa CCbl/IKa Ha Hero, pekoMeHyeTcsi MPUMEHSATb B YACTW, He 3aTparvBaloLLeil 3Ty CCbiKy.

3 TepMuHbI UonpeaeneHns

B HacTosweM cTaHAapTe npuMeHeHbl TepMuHbl NoFOCT P 53685. a Takke criefytoLimne TepMuHbI C COOT-
BETCTBYHOLUMY OnpeaeneHnamu:

3.1 BepoATHOCTb 6Ge3onacHoin paboTbl (06bekTa Xene3HOO4OPOXHOro 3/eKTpocHabxe-
HUA): BepossTHOCTb TOTO, YTO B Npejenax 3aaHHol HapaboTKM ONacHbI 0TKa3 06 bEKTA XXENe3HOL0POXHOro
3M1EeKTPOCHABXEHNSA HE BO3HUKHET.

3.2 BepoATHOCTb 6e30Tka3HOW paboTbl (06bekTa >Kene3HOJOPOXHOro 3MeKTpocHabxe-
HKs): BepoAaTHOCTL TOrO, YTO B Npefenax 3aAaHHoli HapaboTkn 0TKa3 06bekTa eNe3HOL0POXHOro INeKTPO-
CHabXeHns He BO3HUKHET.

N3paHne odbunynansHoe
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3.3 BEpPOSATHOCTb ONACHOTO OTKa3a (06beKkTa Xene3Ho40POXHOro 31eKTpocHabxeHuns): BeposaT-
HOCTb TOrO, YTO B Npefenax 3aaHHoN HapaboTkn 06bekTa XKe1e3HOA0POXHOTO 3/IEKTPOCHABKEHNS BO3HUK-
HeT X0Ts1 6bl O4UH OMAaCHbI 0TKa3.

3.4 BeposITHOCTb 0TKa3a (06bEKTA XENEe3HOLOPOXHOIO 31eKTpocHabxeHuUs): BepoAaTHOCTb Toro,
yToO B Mpefesiax 3afaHHoli HapaGoTKM BO3HMKHET 0TKa3 06bekTa XXenes3HoA0pPOXHOro 3/1eKTPOCHAGKEHUS
onpeaeneHHoro B1aa.

3.5 Bpems Bo3BpaTa k 6€30nacHOMY COCTOSIHMIO (06 beKTa Kee3HO40POXHOT0 3/IeKTPOCHabXe-
HUs): CpefHee BpeMs 40 BOCCTAHOB/EHNS 06bEKTA XKee3HOA0POXHOI0 3/1eKTPOCHAGXEHUS Noc/ie onacHo-
ro oTkasa.

3.6 ramma-npoueHTHbI pecypc (06bekTa Xesne3HOAOPOXHOro 3/1eKTpocHabxeHus): Pecypc
06bEKTA XKE/Te3HOA0POXHOIO INEKTPOCHABXKEHNS, B TEYEHME KOTOPOro 06LEKT XXeNe3HOA0POXHOI0 3N1EKTPO-
CHabXeHns He JOCTUTHET NPefenbHOro COCTOSHUS C BEPOSITHOCTLIO Y. BbIPaXKEHHOW B MpOLEHTax.

3.7 raMma-npoLeHTHbI CPOK CNYX6bl (06 bEKTA XKENe3HOA0POXHOT0 3/IeKTpocHabxeHusa): Cpok
CNYXObl, B TEYEHNE KOTOPOro 06HLEKT XKeNe3HO40P0XHOro 3/1eKTPOCHAGKEHUsI He AOCTUTHET NpeaesbHOro
COCTOSAHUA C BEPOATHOCTbIO Y, BbIpaXXEHHOW B NPOLEeHTax.

3.8 Xene3HOA0POXHOE 3NeKTpocHabxeHme: MoacucTema UHAPACTPYKTYPbl XKENe3HOLO0POXHOro
TpaHcnopTa, BKIovaLwas B ce6si KOMMNIEKC TEXHUYECKNX COOPYXEHWI N yCTPOICTB, 06ecneynBaroLnx anek-
TpOCHabGXeHne NoTPe6ALNX 31IEKTPOIHEPINID NOACUCTEM UHAPACTPYKTYPbI XEe1e3HOA0POXHOI0 TPaHC-
nopTa. a Takxe 3/1eKTPOCHaGXeHne TAroBOro NOABMXHOIO COCTaBa Ha 3M1EeKTPUDULMPOBAHHbBIX XeNe3HblX
foporax.

MpunmMeyaHne — TepMUH NpuBeAEH BCOOTBETCTBUM C (1).

3.9 MHTEHCMBHOCTb OMACHbIX OTKA30B (06beKkTa )IKe/le3HOAOPOXHOIo 3/1IeKTPOCHabxe-
HWUS): YCnoBHas NAOTHOCTb BEPOSATHOCTU BO3HUKHOBEHUSI OMACHOro0 OoTkasa 06beKTa Xene3HoLOPOXHOro
3/1eKTpocHabXeHuns, onpegensemas npu ycnosuu, 4To 40 paccMaTpuBaeMoro MOMeHTa BPeMeHU OnacHbIi
0TKa3 He BO3HMUK.

3.10 MHTEHCMBHOCTb NpefoTKa3oB (06beKTa Xene3HOAO0POXKHOro 3NekTpocHabxeHnsa): OTHO-
LeHne ynucna npefoTka3oB 06bekTa Xene3HoA0POXKHOro 3N1eKTPOCHabXeHMA 3a ero HapaboTKy K 3HaYeHWIo
37Ol HapaboTKu.

3.11 koadppumumeHT NpocTos (06beKTa XeNne3HOLOPOXHOIo 3/1eKTpocHabxeHnsa): BeposaTHOCTb
TOro, 4TO B NPOM3BOJIbHLIA MOMEHT BPEMEHN BO3HVKNA 3afepxKa noesfoB BCeACTBME nepexoga obbekra
XeNe3HOA0POXHOro 3/1eKTpoCHabXeHns B HepaboToCNOCOBHOE COCTOSIHNE, KpOME NaHnpyeMblX Neproaos,
B TeyeHvne KOTOpbIX MPUMEHeHVWe 06bekTa Xesle3HOA0POXHOro 3/IeKTPOCHAGXKEHUSA MO Ha3HAYeHU He
npegycmarpusaeTcs.

3.12 KoahPULMEHT TEeXHNYECKOW roTOBHOCTM (06beKTa Xene3HOAOPOXHOro 31eKTpocHabxe-
Hus): OTHOLIEHME BPEMEHMN HaxoX4eHNa 06 bekTaXene3Ho40P0XHOro aekTpocHabxeHnsa B paboTocnocob-
HOM COCTOSIHWM K 06LLeli NPOAO/MKUTENBHOCTM SKCNyaTauny B 3ajaHHOM UHTepBasie BpEMEHH, BKIOUas BCe
BUAbI TEXHUYECKOTO 06CNYXMBAHNA N PEMOHTA.

3.13 06beKTXene3HoLOPOXHOIo 3/1eKTPOCHAbXeHNA: YCTpolicTea, 060pyAoBaHNe, COOPYXEHNA 1
CTPOEHUSA crneLmanbHOro HazHayeHus, obecneyvsaroLyme PyHKLNOHMPOBaHNE NOACUCTEMbI XXE/TE3HO40POX-
HOr0 3N1eKTPOCHABXEHUS, UTN UX COBOKYMHOCTb.

MpumMeyaHune — KobGbeKTaM Xene3HOA0POXHOTO 3/IEKTPOCHAGXKEHNSA OTHOCST:
- TAroBble U TpaHchopMaTopHble NoACTaHLnK;

- KOHTaKTHYIO CeTb;

- INHeliHble YCTPOWCTBA TATOBOr0 3/1eKTPOCHAGXEHNS:

- MUHWK 3M1eKTponepeaayn Ana 3NeKTPOCHAGXeHNA HETATOBbIX NoTpe6uTeneii.

3.14 onacHbIi 0Tka3 (06beKkTa Xene3Ho40P0XKHOro 3/IeKTpocHabxeHuns): OTka3 ob6bekTa xenes-
HOL,0POXHOIO 3N1EeKTPOCHaBXeHNs, BCNeACTBME KOTOPOro BO3HMKAET PUCK NPUYMHEHNUA BPeaa XWU3HW 1 340-
POBbIO rpaXAaaH, UMYLLEeCTBY (PM3NYECKUX W OPUANYECKUX UL, FOCYAAapPCTBEHHOMY W MyHULMUMNaNbHOMY
UMYLLLECTBY, OKpYXalolleli cpefe, XU3HWU U 34,0POBbI0 XXUBOTHbIX Y PacTEHWUIA, NpeBbILLAOWMNA 4ONYCTUMBbINA
YpPOBEHb purcka.

3.15 napameTp NOTOKa 0TKa30B (06beKTa XeNe3HOA0POXKHOro a/ieKTpocHabxeHus): OTHOWweHne
MaTeMaTM4ecKoro OXuaHua uncia OTka3oB BOCCTAHaB/IMBAEMOro 06beKTa Xene3Ho[0POXHOro 31eKTPo-
CHabxeHns 3a 4OCTaTOYHO Masyto ero HapaboTKy K 3Ha4YeHWo 3ToW HapaboTku.

3.16 npepoTkas (06beKTa Kene3HO40POXHOro afiekTpocHabxeHns): CobbiTre, NPy KOTOPOM 06b-
€KT )Xe/Ie3HOA0POXHOr0 3/IeKTPOCHAGXEHNS Nepexo4uT B NPOAO0TKa3HOE COCTOSHME.
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MpumeuaHune — MNof NPefoOTKA3HBIM COCTOSAHMEM 06 BEKTA XETE3HOLA0POXHOI0 3M1EKTPOCHABXEHUSI MOHUMa-
10T HEWCNPaBHOE COCTOsIHME, NPY KOTOPOM BEPOSITHOCTb NepexoAa 06bEeKTa XKEene3HO40POXHOI0o 3/IeKTPOCHAGXEeHNA B
HepaboTOCNOCOGHOE COCTOSIHME HE NPEeBbIWAaEeT 4OMYCTUMOrO 3HAYEHUS.

3.17 cpogHoe Bpems [0 BOCCTaHOBMeHMS (06bekTa Xene3HOA4O0POXHOro 3anekTpocHabxe-
HuA): MaTemartnueckoe oxufaHve MHTepBasia BPEMEHN OT MOMeEHTa OTKa3a 06beKTa Xene3HoLOPOXHOro
3M1eKTPOCHABXEHNSA O MOMEHTA BOCCTAHOB/IEHNSA €0 paboTOCNOCOGHOr0 COCTOSHNSA.

3.18 cpefHee Bpems KOHTPONA (MYHKLWOHMPOBaHUA (06bekTa Xene3HOLOPOXHOro 3/1eKTpo-
cHabxeHusa): MaremaTuyeckoe oxugaHne BpeMeHu, 3aTPayeHHOro Ha BbINo/IHEHWE AeiicTBUiA ANsA NnoaTBep-
XOEHNA BO3MOXHOCTW BbINO/HEHNA OOBEKTOM XXesIe3HOA0POXHOIO 3NEKTPOCHABXEeHNA 4YacTu Wan Bcex
npeayCcMOTPEHHbIX TEXHUYECKUMY TpeboBaHUSAMU (OYHKLMIA NOC/1e YCTPaHEHUS HeUCMPABHOCTY.

3.19 cpegHee Bpems npocTos (06bekTa Xene3HOLOPOXHOro 3fiekTpocHabxeHus): Martematu-
yeckoe OXxuaaHvne NpofoMHKUTENBHOCTN HEPaboTOCNOCOGHOIO COCTOAHNA 06bEKTa XeNe3HOA0POXHOr0 3ek-
TPOCHAOXeHNA M3-3a BO3HUMKHOBEHMWSA €ro OTKa30B W HaXOXeHWs ero Ha nnaHoBO-npeaynpenTesbHoOM
TEeXHUYEeCKOM 06CNyXMBaHUM U NIAHOBOM PEMOHTE.

3.20 cpefHuin pecypc (06bekTaxene3Ho[0pP0XHOro aleKTpocHabxeHnsa): MaTtematuyeckoe 0Xu-
JaHne pecypca 06beKTa Xene3HoLO0POXHOr0 3/1eKTPOCHaOXeHNS.

3.21 cpepHuii cpok cnyx6bl (06BbEKTa XeNe3HOA0POXHOIo 31eKTpoCcHabxeHnsa): MaTtemaTnyec-
Koe oXxungaHue cpoka cnyx6bl 06beKTa Xene3HoA0POXKHOT0 3/1EKTPOCHAGKEHNS.

3.22 cpefHsAs HapaboTka A0 ONacHOro otkasa (06bekTa Xefe3HOLOPOXHOro 3/IeKTpocHabxe-
HUA): MaTemartuuyeckoe oXxmgaHue HapaboTKM 06bEKTA XKeNe3HOLO0POXHOr0 3/1eKTPOCHAGXEHUS 0 NEPBOrO
onacHoro oTkasa.

3.23 cpepHaa HapaboTka Mexay BMaaMu nnaHoBO-npefynpeanuTenbHOro TeXHNYeckoro obeny-
XnBaHua (06bekTa Xene3HoA0POXHOro 3NeKTpocHabxeHna): MaTtemaTmyeckoe oxuaaHne HapaboTku
Mexay fecTBUAMMN NNaHoBO-NpefynpesnTesIbHOro TEXHNYECKOro 06CyXnBaHna ob6bekTa Xene3Ho[0pox-
HOTO 3/1eKTPOCHAGXEeH S,

3.24 cpepHss HapaboTka MexAy Buamu NAaHOBOro peMoHTa (06bekTa Xene3HoA0pOoXHOro
3aneKTpocHabxeHns): MaTemaTnyeckoe oxugaHve HapaboTkm mexgy AeliCTBUAMMU MIaHOBOr0 pemoHTa
06beKTa Xe/Te3HOA0POXHOr0 3/1IEKTPOCHABXEHNS.

3.25 cpepaHsAs HapaboTka Ha 0TKa3 (06beKTa Xene3HoLOPOXHOT0 3/1eKTpoCcHabxeHnsa): OTHowe-
HVMe cymmapHoV HapaboTkn BOCCTaHaBNMBAEMOrO 06 bEKTA XeNe3HOA0POXHOIo 3NEeKTPOCHabXeHNA K MaTe-
MaTMYeCcKOMY OXMWAAHMNI0 YAC/A er0 0TKA30B B TEYEHMNE 3TON HApaboTKu.

3.26 cpefHAs NPOAO/IXUTENBbHOCTb peMOHTa (06bekTa Xese3HOLOPOXHOro 3feKkTpocHabxe-
HUA): MaTemaTtuyeckoe OXugaHve NPoLO/MKUTENIBHOCTU PEeMOHTa 06bekTa Xesle3HOL0POXHOTO 3M1eKTPO-
CHabxeHna fjaHHOro B1Aa 3a HapaboTKy Unv onpegeneHHbIi nepuog, akenayaTtayum.

3.27 cpefHAs NPOAO/IKUTENBHOCTb TEXHNYECKOTO 06CnyXnBaHnsa (06bekTa Xene3Ho[0pP0oXHO-
ro anekTpocHabxeHuns): MaTemaTnyeckoe oxuaaHue Npofo/HKNTENTbHOCTM TEXHUYECKOro 06CNyXMBaHUS
06beKTa Xene3HoA0POXKHOro 3/1eKTPOCHAGXKEHNA AaHHOTO BuAa 3a HapaboTKy v onpedesnieHHbIi nepmos
aKcnayaTauuu.

3.28 cpegHaAa TpypoeMKOCTb pemMoHTa (06bekTa >Kefe3HOLOPOXHOro 3neKTpocHabxe-
HuA): MaTemaTtuueckoe oxugaHue TPyA0eMKOCTU OAHOT0 PeMOHTa 06bekTa Xene3HO40POXKHOro 3NeKTpo-
CHabXxeHvsa AaHHOTo B1Aa 3a onpefeneHHble Nepuog skcnayartauum nnm HapaboTky.

3.29 cpepHAA TPY[0EMKOCTb TEXHUYECKOro 06CcnyxmBaHusa (06bekTa Xene3Hog0pPO0XHOro anek-
TpocHabxeHns): MaTemaTuyeckoe oxugaHve TPyJ0EeMKOCTN OfHOT0 TEXHUYECKOro 06CNyXunBaHus oobekTa
XeNe3HOA0POXHOr0 3/1eKTPOCHAGXEHMST [aHHOro BuAa 3a OnpefdesfieHHble Nepuof akcnayatauuu uam
HapaboTKy.

3.30

hyHKLUMOHaNnbHasa 6e3onacHocTb: CBONCTBO 06beKTa Xesle3HOA0POXHOIo TpaHcnopTa, CBA3aHHO-
ro c 6e30NacHOCTbLI0, BbINOIHATL TpebyeMble yHKLMY 6e30nacHoOCTU Npu BCcexX NpeayCcMOTPEHHbIX YCN0BU-
AX B TEYEeHMe 3aaHHOro nepuoja BpeMeHuU.

[FTOCT P 54504—2011, ctatbs 3.1.29]

4 O6uime NoNoXeHNs

4.1 HafeXHOCTb 06bEKTOB XKeNe3HOA0POXKHOTO 3/1EKTPOCHABKEHUS XapakTepuayeT UX CrnocOo6HOCTb
o6ecneunBaTh B pacyeTHbIX pexumax npeo6pasoBaHue, pacnpegenieHve w/unu nepegavy 37eKTpUYEcKoil
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SHEpPruv TAroBbIM ¥ HETATOBbIM NOTPE6GUTENSAM XeNe3HO40POXHOro TpaHcnopTa B Tpe6yeMoM KONIMYecTBe 1
HOPMUPYEMOrO KayecTBa.

®yHKUMOHabHas 6e30NacHOCTb 06bEKTOB Xee3HO40POXHOI0 3/1EKTPOCHABXKEHUSA XapakTepusyeT Ux
Ccnoco6HOCTL 06ecneynBaTh NpeobpasoBaHue, pacnpegeneHe u/unm nepeaady 3/1eKTPUUYECcKoin aHeprum 6e3
BO3HWKHOBEHWS OMacHbIX 0TKa30B. [Moka3aTenun hyHKUMOHaNbHOM 6e30nacHOCTH, NPUBEAEHHbIE B5.2. xapak-
Tepu3ylT NOSIHOTY 6€30NacHOCTU B OTHOLLEHUN ONaCHbIX OTKA30B.

4.2 O6DBEKTbI XeNe3HOLOPOXHOro 3/1eKTPOCHaBXEeHNS SABMAIOTCA BOCCTaHaB/IMBaeMbIMU O6bEKTaMMU,
nofBepraeMbIMU TEXHNYECKOMY 06CTY)KMBAHUIO U PEMOHTY.

4.3 TokasaTenn HafeXHOCTU U hyHKUMOHaNbHOW 6e30NacHOCTN He MognexaT UHCTPYMEHTa/lbHOMY
N3MEPEHNI0, UX ONPEeAENSOT BEPOATHOCTHbIMU UM CTAaTUCTUYECKUMI pacyeTaMy Ha OCHOBE aHain3a Hajex-
HOCTM 1 DYHKLMOHa/IbHOW 6e30MacHOCTH, a Takke UCMbITaHWi ONbITHbIX 06pa3LLoB.

5 HomeHknaTypa nokasaTenei HageXHoCcTU U PYHKLUMOHaNbHOI 6e30MacHOCTy

5.1 HomeHknaTypa nokasarteneii HafeXHOCTK
5.1.1 HomeHknaTtypa nokasaTesiei HafleXXHOCTU 0OBEKTOB XeNle3HOLOPOXHOro 3/1eKTPOCHabXeHNs

npueefeHa B Tabnuue 1.

Ta6nunya 1— HomeHknatypa nokasarenei HaAeXHOCTN 06 BHEKTOB Xene3HoA40POXHOro Sl'leKTpOCHaﬁ)KeHVIﬂ

Pa3mepHOCTb nokasaresis

TAroBble ¥ TpaHchopmarop-

Hble NoACTaHUW, NTNHeliHble

YCTpOICTBa TArOBOro 3/1eK-

TPOCHaBXEHUSA. NUHUK 3/1eK-
Tponepegaun ans

3N1eKTPOCHaBXEHUSI MCTSAro-
abIx NoTpedutenei

0O603HaveHe
nokasarens

HanmeHoBaHvie xapakTe-
pu3yemoro cBolicTea

HavmeHoBaHVe nokasartesnsi
KOHTaKTHas ceTb

1 Moka3aTenu 6e30TKa3HOCTN

1.1 CpepgHsas Hapab6oTka
*0 M/IH T 6pyTTO mMApa KBT ey Be3oTka3HOCTb
Ha oTkas
1.2 MapameTp noToka OT-
1/Mnm T 6pyTTO
Ka30B BHOBb BBE/JEHHOI0 06b- <1/u) 1/mnpa kBT -4 (1/4) Be3oTka3HOCTb
eKTa
1.3 MapameTp notoka OT- 1/mMnH T 6pyTTO
WV 1/mnpa kBT-4 (1/4) Be3oTkasHoOCTb
Ka30B Nocsie MoAepHU3aLum <1/u)
1.4 BepoAaTHOCTbL 6e30T-
o P(x) - - Be3oTkasHOCTb
Ka3Ho paboTbl
1.5 BepoATHOCTb OTKasa O(x) — —_ Be3oTkasHOCTb
1.6 VIHTEHCUBHOCTb npej- 1/MnH T 6pyTTO
pea >-0W py 1/mnpa kBT-u (1/4) Be3oTka3HOCTb
0TKa3oB (1/4)
2 TMoka3aTen PeMOHTOMNPUrO4HOCTYN
2.1 CpepgHee Bpemsi npo-
m Y Cl PemoHTONpUrogHocTb
cTos
2.2 CpepgHee Bpemsa [o
r Cl Y PeMoHTONPUrogHOCTb
BOCCTaHOB/IEHUSA
2.3 CpepHsAs HapaboTka
mMexay BuAamu naaHo-
*nnTO MJ/IH T 6pyTTO mMnpa KBT-u PemoHTOMNpMrogHocTb
BO-NpeAynpeanTeNbHOro Tex-
HUYeCKoro o6cnyxmnBaHus
2.4 CpepgHAa HapaboTka
Mexay sugamm nsiaHoBoOro pe- *anP MAH T 6pyTTO Mnpa KBT-4 PEMOHTOI'IpVIrO,EI,HOCTb

MOHTa
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OkoH4YaHue Tabnmuybl 1
Pa3mepHOCTb nokasarens

TATOBbIE U TpaHcopMaTop-

O603HaueHMe Hble MOACTAHUMM, JMHETHBIE 1o vienoBanie xapakTe-
HavmeHoBaHVie nokasaresisi YCTpOIiCTBa TArOBOrO 3/1eK- N
nokasarens pr3yemoro cBoiicTBa
KOHTaKTHasi ceTb  TPOCHAGXEHWS!, IMHUA 371ek-
Tponepeaaun ans
3NEKTPOCHAGXKEHWSI UETSATO
nbX noTpebuTenei
2.5 CpefHAA nNpoJosIKu-
TeNbHOCTb TEXHWYEeCcKoro 06- 7TOu Y Cl PemoHTOMpPUrogHOCTb
CNyX1BaHWsS AaHHOroO BUAa
2.6 CpegHsisl MNpoaosIXu-
TeNIbHOCTb PEMOHTA AAaHHOro TPk Y 5 PEeMOHTONPUIroAHOCTb

Buga

2.7 CpepgHsas TpyAoem-
KOCTb TEXHUYECKOT0 06CNyXN- STO( uen-u uen-u PeMOHTONPUroHOCTL
BaHNA JaHHOro Buaa

2.8 CpegHsana TPyA0EeM-

V o* yen ey yen-d PemoHTONpPUrogHoCcTb
KOCTb peMOHTa AaHHOro smnga

2.9 CpepgHee BpemMsi KOH-

u u PeMOHTONpUrogHoCTh
TPONsa yHKUMOHMPOBaHMA le« puroA

3 loka3aTenun A0/r0BEeYHOCTHN

3.1 CpepgHwuii cpok

rog (mecs rog (mecs OJITOBEYHOCTb
e ron 4 ( u) 4 ( u) a
3.2 FaMMa-npouEeHTHbIN r
ear rog(mecs rog (mecs O/ITOBEYHOCTb
CPOK CAIYKGbI a( u) 4 ( u) il
3.3 CpepgHuii pecypc P M/IH T 6pyTTO Mapa kBT-y JonroBeyHoCTb
3.4 FaMMma-npoueHTHbI
pou pT M/IH T 6pyTTO mnpg KBT-y [loNroBeyYHoCcTb
pecypc
4 TlokasaTenu roToOBHOCTU
4.1 KoadhpuumeHT rotos- .
*r - - KomnneKkcHbIn
HOCTKN
4.2 Kos VUNEHT one-
N dpuy Kor (Jix> R - KomnnekcHbil
paTUBHOW rOTOBHOCTU
4.3 KoadhpuumeHT TexHu- .
- «T.r - - KomnnekcHbIin
4YecKol roToBHOCTU :
4.4 KoadppuumeHT npo- .
*g - - KomnnekcHblii

CcToA

MpumevaHwus

1 NS KOHTaKTHOl ceTn HapaboTKoli iBNAETCA 06beM NPOMYLLEHHOTO rpy3a, nsmepsemMblii MAH T. 6pyTTO, ANA TAro-
BbIX 1 TPAHC(POPMATOPHbIX NOACTAHLNIA, MMHENRHbIX YCTPOWCTB TATOBOrO 3/1IEKTPOCHAGXEHNS 1 JIMHNIA aneKTponepeaa-
4 — 3HadeHue nepepaboTaHHON 3N1EKTPOaHeprun B MApA KBT-u. 3TO cnegyeTt yuuTbiBaTh /1 BCEX NOKasaTenew,
3aBUCALMX OT Hapa6oTKu.

2 3Hak «-» 0603HayaeT, YTO BeNnUnHa 6es3pasmepHas.

3 dopmynbl A8 pacyeTa MHTEHCUBHOCTU NpPeAoTKa30B M KOMMJIEKCHbIX NOKa3aTeneil HafeXHOCTU npuBefeHbl B
npunoxexHunn A.

5.2 HomeHknaTypa nokasatenei QyHKLMOHaNbHOW 6e30nacHOCTy

521 MokasaTenn PyHKUMOHAIbHOW 6€30MacHOCTU A1 06EKTOB Xene3HOA0POXHOr0 3/1EKTPOCHA6-
XEHUA npuBeseHbl B Tabnuue 2.
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dopMmysibl A58 pacyeTa nokasaTeseil PyHKUMOHaNbHOV 6e30MacHOCTU NPUBEAEHBI B MPUIOXEeHUN A,

Ta6nwuuya?2— HomeHknaTypa nokasareseii yHKLMOHAIbLHON 6€30MacHOCTU 06 bEKTOB XKeNe3H040POXHOTO 3/1eKTPO-

CHabxeHusa
Pa3mepHOCTbL nokasaresis
TArOBblE N TPAHCHOPMATOPHbIEe
HanmeHoBaHve nokasaresns Oboanaerue MOACTAHUMA, JIMHEViHbIE YCTPOiA-
nokasarensi CTBa TArOBOTO 3/1EKTPOCHAOXe-
KOHTaKTHaA CeTb HWS. JIMHWM 3MeKTponepeaYn

[NS 3N1EeKTPOCHAGKEHUST HETSITO-
BbIX NOTpe6utenei

1 CpefHAs HapaboTKa [0 OMacHoro oT- 5 B
* MJIH T TTO mMApa kBT u
Kaza on Py PA
2 WHTEeHCMBHOCTb OMacHbIX OTKa30B Yon<t) 1/MnH T 6pyTTO (1/4) 1/mnpg kBT -4 (1/4)
3 BepoATHOCTb 6e30nacHoi pa6oTbl W — -
4 BeposITHOCTbL ONacHoOro oTkasa Oori<*) — -
5 CpeaHee Bpemsi Bo3BpaTa K 6e30-
red u u
NacHOMY COCTOSIHUIO
MpumeyaHune — 3Hak o0603HavaeT, 4To Be/MynHa 6Ge3pasmepHas.
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MpunoxexHne A
(cnpaBoyHOE)

®opMybl pacyeTa KOMMN/IEKCHbIX NoKasaTesieil HaJexHoCTu
1 nokasartenei PYHKUMOHANbHOW 6€30MacHoCTU

Al VIHTEHCMBHOCTb NpefoTKa3os
VHTEHCMBHOCTL NPeAoTKa30B 06 beKTa Xene3HOA0POXHOIo 3/1IeKTPOCHabXeHUa onpeAenstoT no dopmyne

d (A1)
X

rae d — 4nc/o NpeAoTKa3oB 06beKTa XKeNe3HOA0POXHOIO 3/1eKTPOCHABXKeHNs 3a nepuog Hab M 4eHuns.
X — HapaboTKa 06bEKTA XKENE3HOA0POXHOTO 3N1EKTPOCHABXKEHUS 3a NEPUOA HAGNIOAEHNS.

A.2 KoathdUuMeHT roTOBHOCTH

Koath(prLmeHT roToBHOCTV 06bEKTA XKETE3HOA0POXKHOIO 3/IEKTPOCHABXEHUS ONpeaenstoT no opmyne

(A.2)

rae X0 — cpefHssi HapaboTKa Ha 0TKa3 06bEKTa XKEee3HOA0POXHOTO 3/IEKTPOCHABXEHUS, Y.
Ta— cpegHee BpeMs 0 BOCCTAHOB/IEHUSI 06bEKTA XETe3HOAOPOXHOTO 3/1EKTPOCHABXKEHUS.

NMpumeuyaHune — CpeaHiolo HApaboOTKy HA OTKA3 06 BEKTA XKeNe3HOLOPOXHOIO 3/IEKTPOCHABXKEHUS, n3mepsie-
MyI0 BUacax, CMoJsib3yoT TOMIbKO A1 pacyeta KOMIIEKCHbIX nokasaresieil HafexHoCTu.

KoadhnLmMeHT roTOBHOCTN XapakTepu3yeT rOTOBHOCTb 06 beKTa XKene3HOA0POXHOI0 3/1EKTPOCHAGXEHNA KPYHKLMN-
OHUPOBAHWIO. T. €. MPUMEHEHMIO MO Ha3HaYeHWUIO, B NPOU3BOJIbHbII MOMEHT BPEMEHU, KpOMe NiaHvpyeMbiX NepUoAoB, B
TeyeHMne KOTOPbIXNPUMEHEHME 06 bEKTA XKe/Te3HOL0POXHOIO 3/IEKTPOCHAGXKEHMS MO Ha3HAYEeHNIO He NpegycMaTprBaeTCs.
MoA nnaHupyeMbiMy MepuoAamMu, B TeHeHne KOTOPbIX NPYMeHeHne 06beKTa Xesle3HO40P0XHOI0 3/1eKTPOCHAGXKEHNS MO
Ha3Ha4yeHUIo He NpeAycMaTpuBaeTCs, MMeOT B BUAY NPOCTOM 06 beKTa Xene3HOA0POXHOro 3/1eKTPOoCHabXeHna npu nna-
HOBO-NpeaynpeAnTeIbHOM TEXHUYECKOM 06C/TYXXMBAHMUMN 1 N1IAHOBOM PEMOHTE, a TaKXe XpaHeHUM U TPaHCNOPTUPOBaHUN.
Mpu pacueTe koadpuLMeHTa FOTOBHOCTU YUUTbIBalOT TO/ILKO OMepaTMBHOE BPeMsl yCcTpaHeHus oTkasa. lMpocTou no
opraHM3aumoHHbIM NpuynHam (BbI30B PEMOHTHOW 6puragbl, MOUCK M A0CTaBKa 3anacHbIX YacTel nap.) He y4uTbiBatoT.

Ha npakTuke MHOr4a UCMonb3yloT NokasaTeNlb «KoaMULNEHT HErOTOBHOCTU» KHI KOTOPbIN paBeH

(A3)

A.3 KoadpdunumeHT onepaTuBHOM FOTOBHOCTHU
KoadhpnumeHT onepatuBHOW rOTOBHOCTM O06BbEKTA XE/Te3HOL0POXHOT0 3N1eKTPOCHABXEeHUsT onpeaensitoT no gop-
mMyne

(A.4)

rae P{x) — BepoOsATHOCTb 6e30TKa3HOl paboTbl 06 BbEKTA XKENE3HOAOPOXHOIO 3/IEKTPOCHABXEeHNA B MHTepBasie BPpeEMEHN

MNpu 3KCMOHeHUManbHOM 3akOoHe pacnpefeneHusi HapaboTKM MeXAy OTKa3aMu C UHTEHCUMBHOCTbIO Lix) chopmy-
na (A.3) MoxeT ObITb Npeo6pa3oBaHa B BblpaxeHune
KO,<ax)«Kr P(OX). (A-5)
A.4 KoapdunumMeHT TEXHNYECKO FTOTOBHOCTHN
KoadhhrUMEHT TEXHNYECKO rOTOBHOCTY XapaKTepu3yeT A0/110 BPEMEHU HAX0XAEeHUA 06 beKTa XeNe3HOL0POXHOro

3/1eKTPOCHAa6XeHUs a paboTOCMNOCOGHOM COCTOSIHUM C y4eTOM NPOCTOSA Ha MaHoBO-MpeaynpeanTeslbHOM TeXHUYECKOM
06CNyXnBaHUK (N1AHOBOM PEMOHTE) U YCTPAHEHUN OTKA30B.

KoadhhnumeHT TexHMYeCcKol rOTOBHOCTU onpeaenstoT no doopmyne

(A-6)
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raoe Fpab — cpegHee Bpems npebbiBaHWA 06bekTa Xene3HoAOPOXHOIro 3/1eKTPOCHabXeHns B paboTocnocob6HOM
COCTOSIHMM 3a paccMmaTpuvBaeMblii mepnog akcnayaTauum;
Mnamt 01P) — cpeaHee BpeMsi Npe6biBaHUsi 06 bEKTA Xe/1le3HOL0POXKHOT0 3/1eKTPOCHa6GXeHMs Ha NaaHoBoO-Npeaynpeau-
TeNbHOM TEXHUYECKOM O0GC/YXXMBaHUWN U B M1aHOBOM PEMOHTE 3a 3TOT Xe Nepuoj aKcnayataymu.
TB — cpefiHee BpPeMsi 0 BOCCTAHOB/IEHNSA 06 beKTa Xes1e3HOL0POXHOTO 3/1IEKTPOCHAGXKEHWNSA 38 3TOT Xe nepnos
akcnnyaTauum.

A.5 KoadhcuuyneHT npoctos

KoadhnumneHT npocTod nokasbiBaeT B/UAHWE OTKA30B O6BLEKTa XeNe3HOAO0POXHOro 3fiekKTpocHabXeHus Ha
nepeBO30Y4HbIVi Npouecc.

KoathpuruymeHT npocTos onpegensatoT no oopmyne

K =+2—

rae Tnj — BPeMs NPoCTOs 06bEKTa XeNe3HO40POXHOI0 3/IEKTPOCHABXKEHUSI BCIeACTBME/-OT0 0TKa3a;
I — 4MC/I0 OTKA30B 06 beKTaKe1e3HO40POXKHOI0 3/1IeKTPOCHABXEHUS 3a pacCMaTpuBaeMblil nepunog aKcnayarauum;
M'abn — paccmaTpvBaemMblli Neprog aKCnayaTauum.

A.6 BeposiTHOCTb 6e30MnacHoOi paboTbl

Tak Kak HacTynsieHne onacHbIX OTKa30B 06beKTa Xesle3HOAOPOXHOr0 3/1eKTPOCHABXEeHNA OTHOCUTCA K peaknm
COGbITUAM 1 yAoOBNeTBOpsAeT yC/oBUAM CTauMoOHaApHOCTU, OPpANHAPHOCTU U OTCYTCTBUA nOCﬂeAel‘/ICTBMﬂ, MOXHO caenatb
aonyueHne, 4TO NOTOK ONMaCHbIX OTKa3oB ABNAETCA ﬂpOCTeVILUMM. CnepoBaTtesibHO, YMCJIO OMAacHbIX OTKA30B pacnpejese-
HO No 3aKoHY lyaccoHa, a HapaboTka [0 ONacHOro oTkasa - Mo 3KCMOHEeHLNa/IbHOMY 3aKOHY;

P6(x) = exp(-Xon x). npu Xon(x>* const. (8)
raex — HapaboTka 06 beKTa XeNe3HOL0POXHOI0 3/1IEKTPOCHAaGXeHMA (MepeMeHHas BEINYMHA).
A.7 BepoATHOCTb OMacHOro oTkasa

OnacHbIi 0TKa3 1 6e3onacHas paboTa 06bEKTA XeNe3HOAOPOXHOrO 3/1EKTPOCHAGXKEHNA ABNAKOTCA COObLITUAMU
HECOBMECTHbIMW U NPOTUBOMNONOXHBIMU, MO3TOMY

Ooon(x) - 1- P6(x). (A.8>
A.8 VIHTEHCMBHOCTb OMNAaCHbIX OTKa30B
VIHTEHCUBHOCTbL OMacHbIX OTKA30B PacCUYNTbIBAOT aHANIOTMYHO MHTEHCUBHOCTN OTKa30B Mo hopmyne:

on (A.10)
<

>-0C
raerd1— 4nco onacHbIX 0TKa30B 06 beKTa XeNe3HO40POXHOI0 3/1IeKTPOCHA6XeHNs 3a nepno HabaeHns.
X — Hapa60Tka 06bekTa Xene3Ho40P0XHOTo 3/1eKTPoCcHabXeHNs 3a nepnoy, Hab o aeHNns.
A.9 CpepHasa HapaboTka f,0 ONacHOro oTkasa

CpefiHAA Hapa6oTKa 40 ONacHOro oTkasa 06bekTa Xefle3HOA0POXHOT0 3NeKTPOCHABXKEHNA ABNAETCA Be/INYMHON
06paTHOW MHTEHCUBHOCTM ONACHbIX OTKa30B:

X (A-11)

A.10 CpepgHee Bpems Bo3BpaTa K6e30NacHOMY COCTOSAHUIO

CpepgHee BpeMs Bo3BpaTa k 6€30MacHOMY COCTOSIHUIO - MaTeMaTU4ecKoe OXnaaHne BpeMeHN yCTpaHeHUsl onacHo-
ro 0TKasa 06beKTa Xesle3HOA0POXHOr0 3/1eKTpocHabXeHus. Ero onpeaensatoT no opmyne.

EW (A.12)
roeL

fon
roe £ TaC/ — cymmapHOe BpPeMSsi yCTPAHEHUSI ONACHbIX 0TKa30B 06beKTa XeNe3HOA0POXHOTO 31EKTPOCHAGKEHUS.
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