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1 OCHOBHBIE TPEBOBAHUSA K OFBEKTY HOBOI'O
CTPOUTEJIBCTBA

1.1 OO0mme nmoj1o;keHUus

1.1.1 HauMeHOBaHHeE M aJipec 00bEKTA
VYuyactok MockBa — KazaHb BBICOKOCKOPOCTHOM >KE€JIE3HOIO0POKHOM
Maructpanu Mocksa — Kazanb — ExarepunOypr.

1.1.2 Csenenus o 3aKa3unkKe

OtkpplTOe  aknpoHepHoe  oO0mecTBO  «CKOPOCTHBIE — MarucTpayin
(OAO «CMp).

Opuanueckuii anpec: 107078, r. Mocksa, yi. Kananuesckas, a. 35.

®aktnueckuii aapec: 107078, r. Mocksa, yn. Mammu I[lopsiBacBoit, n. 34,
ook 1, ot. 16.

I'enepanbHbIil qupekTop — Mummapun Anekcanap CepreeBud.

MHH 7708609931.

1.1.3 Cseaenusi o reHepajibHOIl NPOEKTHON OpraHu3anun

1.1.4  Csenenus o pazpadorunke CTY

@denepanbHOE AreHTCTBO KEJIE3HOJOPOKHOTO TpaHcnopTta. denepanabHoe
rOCYIapCTBEHHOE  OIOMKETHOE  00pa30oBaTe€IbHOE  YUPEXKACHHUE  BBICIIETO
npo(hecCrOHAIBHOTO o0Opa3oBaHus «IletepOyprckuii  rocynapCcTBEHHBIN
yHUBepcUTeT myrted cooOmienuss Mmmeparopa Anekcanapa I» (®I'bOY BIIO
[I'VIIC).

Opunnuecknit un ¢aktuueckuit azapec: 190031, r. Caunkr-IlerepOypr,
MockoBckuii mp., 1. 9.

Pexrop: I1anbrueB Anekcanap FOpbeBuu.

NHH 7812009592.

1.1.5 OcHoBaHus AJI5l CTPOUTEILCTBA

CereBoii I1aH-rpaduK peanMzanuu IPOEKTa CTPOUTENBCTBA
BBICOKOCKOPOCTHOU MarucTpaim Mocksa—Ka3zans, YTBEPKICHHBIN

[Ipencenarenem IlpaButensctBa Poccuiickonn @enepanmu  J[.A. Menenessim
30 centsa6pst 2013 r., Ne 5858m-119.

1.1.6  OcHoBanus nias pazpadorku CTY

1.1.6.1 ®enepanbubiii 3akoH Ne 384-®d3 ot 30 pgexabps 2009 r.
«TexHuueckuii periaMeHT 0 6€30MaCHOCTH 3[JaHUM U COOPYNKEHU» 11. § CT. 0.

1.16.2 «lIlonoxeHnue o cocTaBe pa3AeiioB MPOCKTHOW JOKyMEHTAITUU
U TpeOOBaHUAX K WX  COJCpKaHUIO», yTBEpkIeHHoe IlocTaHoBieHEM
[TpaButenncTBa Poccuiickoit @eaepanuu ot 16.02.2008 1. Ne 87 myHKT 5.

1.1.6.3 IIpuka3z Munperuona Poccuu ot 01.04.2008 r. Ne 36 «O nopsiake
pa3pabOTKH M COTJIACOBAHMSI CTICIIUAIBHBIX TEXHUUECKUX YCIOBUMN ISl pa3paOOTKU
MPOCKTHOM TOKYMEHTAITMU Ha OOBEKT KAaUTAIBHOTO CTPOUTEIILCTBAY.



1.1.7 HeodxoammocTb pazpadorku CTY

Heobxoaumocts pazpadotku CTY obocHoBaHa orcyTcTBUEM Poccuiickux
HOPMAaTUBHBIX JOKYMEHTOB, PETIAMEHTUPYIOLIUX TpeOOoBaHUS 1o
MPOEKTUPOBAHUIO, CTPOUTENBCTBY M OKCIUTyaTallUH  CIIEIUATIU3HPOBAHHBIX
JKEJIE3HOIOPOKHBIX JIMHUW [JI1 JIBUOKEHUS BBICOKOCKOPOCTHBIX ITACCAKUPCKUX
MOE3/I0B ¢ MAKCUMAaJIbHOM CKOPOCThIO 110 400 KM/H.

1.1.8 O6aacTb npUMeHEeHUs

Hacrosimne CrnenuanbHble TEXHHUYECKHE YCIoBUS <«OKene3HoIopokHOe
JIEKTpOCHaOkeHne  ydactka MockBa —  KazaHb  BBICOKOCKOPOCTHOMU
XKeJNe3HoA0pOoKkHOM MarucTpain MockBa — Ka3ans — ExarepunOypr. Texnuueckue
HOpPMBI U TpeOOBaHUS K NPOEKTHPOBAHUIO M CTpOUTEIbCTBY» (nanee — CTY)
colepkaT  HOPMbI W TpeOOBaHMS K  CHCTEMaM  SKEJIE3HOJOPOKHOTO
AIIEKTPOCHAOKEHUST JJI MPOCKTUPOBAHUS M CTPOUTENIbCTBA ydacTka MockBa —
Ka3zanb HOBOIl BBICOKOCKOPOCTHOM 3JKEJI€3HOAOPOKHOM Maructpain MockBa —
Kazanp — EkarepunOypr (mamee — BCM), npenHa3sHaueHHOW ISl JBUKEHUS
BBICOKOCKOPOCTHBIX MAaCCaXUPCKUX TOE370B €O CKopocThio n10 400 KM/4,
MACCAXUPCKUX TOE3J0B €O CKopocThto 10 200 KM/4 © cHenuaIbHBIX
KOHTEHMHEPHBIX 1M0e3/10B 10 160 km/4.

1.19 Kparkoe onucanne o0beKTa

1.19.1 BCM mpoektupyercs Kak  TEXHOJOTHUECKUH  KOMILICKC,
BKJIIOYAIOMIMKA B ce0S  COBOKYMHOCTh  MOJACHUCTEM  KEJIE3HOJOPOKHOU
UH(PACTPYKTYPHI U MOABUAKHOTO COCTABA.

1.19.2 Tpacca yuactka MockBa — Kazanb BBICOKOCKOPOCTHOM
maructpaiu MockBa — Ka3zanp — ExaTepuHOypr npoxoauT M0 TEPPUTOPHUH CEMU
cyobekToB  Poccmiickoit  denmepanmu:  ropoga  MockBbl, MOCKOBCKOM,
Bnagumupckoit, Huxeroponackoit oGrnacteit, pecnyonuk Yysammu, Mapuii-Oin,
Tarapcrana.

Tpacca coenunsier KpynHele ropoaa: Mocksa, Hwxnuii Hosropog,
UYebokcapel, Kazans.

1.1.9.3 Paiion cTpouTenncTBa pacnonaraercs Ha Bocrouno-EBponeiickoit
(Pycckoit) mutaropmMe W B TEOJOTHYECKOM  OTHOIIEHWHM COCTOUT U3
KPUCTAJUIMYECKOro (hyHAaAMEHTa, HE BBIXOSIIEr0 Ha MOBEPXHOCTh, U OCAJ0YHOTO
yexjla. B cocraBe KpUCTaNIMYECKOro (yHIaMEHTa — TPaHUThl M THEMCHI
apXeHWcKoro M MPOTEPO30MCKOrO0 BO3PACTa, B COCTABE OCAJOYHOIO 4YeXJa —
OTJIOKEHUS NMAJIIEO30MCKOM, ME3030MCKOM U KallHO30MCKOU 3p. JIeIHUKHU ocTaBuiIn
nocyie ce0si MOpPEHHbIE CYIJIMHKMA C TalbKOW M BalyHAMHM Pa3JIMYHBIX MOPOA
(TpaHUThI, THEICHI, KBapLUMTHI, JTOJIOMUTHI, U3BECTHSIKH, MECUAHUKHU); OCOOEHHO
3aMETHBIE CJIeJbl HAa TEPPUTOPUU OOJIACTH OCTaBUIJIO JHEMPOBCKOE OJIEACHEHUE
(MomHOCTH MOpeHbI gocturaet 15 m). Ha teppuropun Huxeroposckoii oo6mactu B
MecTax mpoxoxnaeHuss Tpaccel BCM pa3Buthl KapcToBble (Qopmbl penbeda
(merepsl, MPOBAJIBI U JIp.).



1.19.4 Knumar paiioHa CTPOUTENHCTBA — YMEPEHHO KOHTUHEHTAJbHBIMN,
CE30HHOCTh YETKO BBIpAXKEHA: JIETO TEMIOE, 3MMa YMEpPEHHO XojojHas. CaMblii
XOJIOAHBIA MECSI — SHBAPh, CAMBIN TEIUIBIA — UIOJIb.

OcHoBHBIE peku pailioHa cTtpouTenbcTBa — Bonra, Oxka, Knsszsma, Cypa,
Téma, nets. BoapIIMHCTBO pek OTHOCUTCS K Oacceitny Bouru.

1.1.9.5 BCM npoektupyercst ABYXIyTHOM ¢ mMpUHON kosien 1520 MM Ha
CKOPOCTb JBUXKEHHUS BBICOKOCKOPOCTHBIX MACCAKUPCKUX M0e370B 10 400 kM/4 nipu
MaKCUMaJIbHOW CTaTHYECKOW Harpys3ke Ha och He Ooisiee 170 kH, ¢ BO3MOXKHOCTBIO
MPOITyCKa TACCAXUPCKUX TOE3I0B CO CKOpOCThI0 10 200 KM/4, crenuaibHBIX
KOHTEHHEPHBIX MOE3/I0B CO CKOPOCTHIO 0 160 KMm/4.

MakcumanbHasi CTaTHYecKass Harpy3ka Ha OCb 3JEKTPOBO30B IS
CKOPOCTHBIX  MAaCCAKUPCKUX U  CHCHUAIBHBIX  KOHTEHHEPHBIX  IOE3/I0B
npuHumaercs 226 kH, a BaroHoB-miaTopMm i KOHTEHHEPHBIX MOE3J0B U
naccakupckux BaroHon 210 kH.

1.1.9.6 BCM npoextupyercs ¢ AIEKTPUIECKOUN TATOM.

1.1.9.7 Bce mnoacucremMbl KEIE3HOJAOPOKHOM HUHPPACTPYKTYpHl U
MOJIBMYKHOTO COCTaBa JIOJKHBI ObITH COBMECTUMBI MKy COOOM.

1.1.9.8 [IIpu mnpoektupoBaHuu 00BEKTOB HHPpAcTpyKTypsl BCM Ha
ydacTKax, Ha KOTOPBIX pealu3yemMble CKOpocTH moe3noB Menee 200 km/d,
UCIIOJIB3YETCSl  CYIIECTBYIOIIAasi HopmaruBHas 0aza. [lpu mnpoexktupoBaHUU
CTAHIIMOHHBIX MYyTeHl (KpOMeE TJIABHBIX U MPUEMOOTIIPABOYHBIX), CYIIECTBYIOIIAS
HOpMAaTHBHasi 0a3a HCIONb3YETCS HE3aBUCUMO OT pEaIU3yeMOl CKOPOCTHM Ha
ydacTkax. VCKitoueHHe COCTaBIIAIOT OOBEKThl WJIM MX COCTABHBIE YacTH, IS
KOTOPBIX MPUMEHSIOTCS WHHOBAIIMOHHBIE MPOEKTHBIC PEIICHUs, crenuduuecKue
s BCM.

1.1.9.9 OcHoBHbBIC JaHHBIC:

— nyuHa yyactka MockBa — Kazanb cocrasisier 770 kwm;
—  MaKCUMAaJIbHbIN YKIIOH 24 %o.

1.1.10 IlepeyeHb HOPMATHBHO-NIPABOBBHIX AKTOB

Texunueckuit pernmament TC «O 0Oe3omacHOCTH  UHEGPACTPYKTYPHI
)enesHopopoxkaoro Tpancmoptay (TP TC 003/2011). YTBepkaeH pelieHuEM
Komuccun Tamoxennoro coro3a ot 15.07.2011 roga Ne 710.

I'OCT 32145-2013 Dnextpuueckasi sHeprusi. COBMECTUMOCTh TEXHUYECKUX
CpeAcTB dyeKTpoMarHutHas. KOHTpoib KadecTBa DIEKTPUYECKOW DJHEPIUM B
crcTeMax JIEKTPOCHAOKEHHsI OOIIeT0 Ha3HAYCHUSI.

I'OCT 19330-2013 Croliku 1j1si Onop KOHTAKTHOM CETH >KEJIE3HBIX JOPOT.
Texnuueckue ycnous. [Tepeopopmienune TOCT P (ITOCT P 54270-2010).

I'OCT P 55648-2013 N3onsTophl AJi1 KOHTAaKTHOM CETH >KEJIE3HBIX JOPOT.
OO01111e TEXHUYECKUE YCIIOBHSI.

I'OCT P 55647-2013 IIpoBojga KOHTaKTHBIE M3 MEOU M €€ CIUIABOB IS
ANIEKTPUDUITUPOBAHHBIX JKEJIE3HBIX JOPOT. TeXHUUECKHUE YCIOBUSI.



I'OCT 12393-2013 ApmaTypa KOHTAaKTHOM CETH KEJIe3HON JOPOTH JIMHEHHAS.
OO1111e TEXHUYECKHE YCTIOBHUS.

I'OCT 32204-2013 TokornpueMHUKH KEJIE3HOJOPOKHOTO
AIIEKTPOINOJIBUKHOTO cocTaBa. OOIIMe TEXHUYECKUE YCIOBHSL.

I'OCT P 54984-2012 OcgenieHue Hapy:KHOE OOBEKTOB KEJIE3HOIOPOKHOTO
TpaHcnopTta. HopmMbl 1 METO/TbI KOHTPOJIS.

I'OCT 23118-2012 KoHCTpyKIMH CTajdbHbIE CTpoUTebHbIE. OOIIMe
TEXHUYECKUE YCIIOBUSI.

I'OCT 9238-83 TI'aGaputbl mpuOIMKEHHSI CTPOCHUM W TOJBMIKHOTO COCTaBa
XKeJe3HbIX 1opor kojien 1520 mm (1524) mm.

I'OCT 27772-88 IIpokar sl CTPOUTENBHBIX CTAIBHBIX KOHCTpYKUMI. OOue
TEXHUYECKHE YCIOBHU.

I'OCT 380-2005 Cranb yriepoaucTasi OOBIKHOBEHHOTO KauecTBa. Mapku.

I'OCT 535-2005 Ilpokar copToBoil U (PaCOHHBIN M3 CTAU YIJIEPOIUCTOM
OOBIKHOBEHHOTO KadecTBa. OO0II1e TEXHUIECKUE YCIOBUSI.

I'OCT 27772-88 IIpokar /st CTPOUTENBHBIX CTAIBHBIX KOHCTPYKIUi. OO1me
TEXHUYECKHE YCIIOBUSI.

I'OCT 19281-89 Ilpokar w3 cranu MOBBIMIEHHOW mpodHOCTH. OOIme
TEXHUYECKHE YCIIOBUSI.

I'OCT 14771-76 yroBas cBapka B 3allUTHOM rasze. COe€IMHEHMS CBapHbIC.
OCHOBHBIE THITBI, KOHCTPYKTHBHBIE 3JICMEHTHI U pa3MepBhI.

I'OCT 3242-79 CoennHeHns cBapHbIe. MeTOABI KOHTPOJISI KAYECTBA.

I'OCT 14228-80 Jlu3enun W ra3oBbIe JBUTATE€IM ABTOMATH3UPOBAHHBIC.
Knaccudukanus no o0bemMy aBTOMaTH3ALMH.

I'OCT 16350-80 Kmumar CCCP. PailoHupoBaHHE UM CTaTUCTHYECKHE
napaMeTphl KITIMMaTHIECKUX (DAaKTOPOB ISl TEXHUUECKUX TIeIICH.

CIT 14.13330.2014 CrpouTtensctBo B ceiicmuueckux paionax CHull I1-7-81*
(mepecmortp CII 14.13330.2011).

CII 16.13330.2011 CranpHble KOHCTPYKUMU. AKTyaJIM3MpPOBAHHAS peIaKlus
CHull 11-23-81*.

CIT 131.13330.2012 CtpoutenbHas KIMMaTOJOTUSl. AKTyalM3UpOBaHHAs
penakuus CHull 23-01-99*.

CII 20.13330.2011 Harpy3ku u BO3AeHCTBUS. AKTyaqu3WpOBaHHAS pEAaKIUs
CHulI 2.01.07-85*.

1.2 Tepmunbl u onpeaejeHusi. O003HaUYeHUsI U COKPAIICHUS

B nactossmux CTY npuMEHSAOTCS TEPMHUHBI B 3HAYEHUSX, ONPEIEIIEMBIX
HOPMATUBHBIMM  JOKYMEHTAMHM, a TaKXKe€  CIEIYIOIIHME  TEPMUHBI  C
COOTBETCTBYIOIIMMU ONPEACICHUSMA U COKPAILICHUSMH:

BbICOKOCKOPOCTHOE [BHKEHHME IMACCAKMPCKUX IMOE3A0B: [IBUIKECHUE
MACCAXUPCKUX MOE3/I0B CO CKOpOCTsMHU cBbitiie 200 km/4;

BbICOKOCKOPOCTHAS JKeJIe3HOI0POKHASA MarucTpajib (BCM):
YKEJIE3HOIOPOKHAS JIMHUA, HA KOTOPOW Ha BCEU €€ JUIMHE WIM Ha OTAEJIbHBIX



ydacTKax OOpalaroTcsl maccaxxupckue mnoesga co ckopoctsamu cBbime 200 go 400
KM/4;

JKeJIE3HOI0POKHOE 3JIEKTPOCHAOKEeHHUE BCM (GK9BCM):
AIEKTPOIHEPTETUUECKA  KOMIUIEKC — MEpeladyd  AJIEKTPUYECKOW  3HEpruu
HAIIMOHAJIbHOM HYHEPreTUYECKOl CUCTeMbl MOIMHOCThIO 10 3MBA Ha oauH
KWJIOMETD JKEJIE3HOJIOPOKHOW JIMHUM C IIMH BBICHIETO YPOBHS HAaNpsHKEHUS
TATOBBIX MOJICTAHIIUN, MPEeoOpa3oBaHUs €€ K BUIY, IPUEMIIEMOMY ISl IPUHSATOTO
TUINa  BJEKTPONOJABMKHOTO  COCTaBa M IepeAadyd  NnpeoOpa3OBaHHOU
AIEKTPOSHEPTUH 1O JJIEKTPOTATOBOM CETH B 30HY DJIEKTPONOTPEOICHUS
MOJIBIKHBIM COCTAaBOM, JIBIKYIIMMCS CO CKOpOCThIO cBbie 200 km/4, a Takxke
OUTaHUST ~ DJICKTPUYECKUX  IKEJIE3HOJOPOKHBIX  MOTpPEOUTENeld  HETITOBOTO
HA3HAYCHUS, PACIIOIOKEHHBIX BAOJIb BCM;

BHeIIHee JJieKTpocHal:keHue BCM: reHepupyromme HCTOYHHUKHU
IIEKTPOIHEPTUH, HALMOHAJIbHAS JJIEKTpUUecKas ceTb Poccuiickoil Penepannu u
CETH PETMOHAIBHBIX SHEPTOCUCTEM, OOECIIeUNBAIOIINE AJIsl TOTpeOuTeNel nepBoil
KAaTeTOPUHM HAJIECKHOCTH IIOJBEJCHHUE DIIEKTPUUECKONW JSHEPIMM K TIATOBBIM
IOJICTAHIMSIM BBICOKOCKOPOCTHOM MAarucTpajy Ha YPOBHE BBICIIETO HAIPSHKEHUS
He Hike 220 kB B o0beMe, yA0BIETBOPSIONIEM JIBIKEHHUE TTOE3/I0B CO CKOPOCTHIO
10 400 KM/4 ¥ MOIIHOCTBIO 3JIeKTpornoTpedieHus 10 3 MBA Ha onuH KusjioMmetp
BCM;

radapur C400: npenenpHble nonepeyHble (MEPIEHIUKYISIPHBIE OCH IIYTH)
OUepTaHUsl Ha YYacTKax CO CKopocTsMU JBWKeHus cBbie 200 go 400 xm/u,
BHYTPb KOTOPBIX MOMHMO IMOABMXHOTO COCTaBa HE JOJDKHBI 3aXOJUTh HUKAKUE
YaCTH COOPYKEHM M YCTPOMCTB, a TakK€ Haxondlleecs OKOJO MYyTU
o0opyZ0oBaHUE, 3a HCKIIOUYEHHEM YacTeld YCTPOWCTB, MNpEeAHA3HAYAEMBbIX JUIs
HEIMOCPEICTBEHHOTO B3aUMOJIEHCTBUS C TOJABMKHBIM COCTABOM, IPU YCIOBHH, UYTO
MOJIO)KEHUE 3THUX YCTPONCTB BO BHYTPUTaOAPUTHOM NPOCTPAHCTBE YBSI3aHO C
4acTsIMU MTOJBH>KHOTO COCTaBa, C KOTOPBIMA OHU MOTYT COIPHUKACAThCs, U YTO OHU
HE MOTYT BBI3BAThb COIPUKOCHOBEHUS C JAPYTMMH 3JIEMEHTaMH IOJBUKHOIO
COCTaBa;

radaput C400T: npenensHble NonepeyHbIe (MIEPIEHANKYISIPHBIE OCH TYTH)
OuYepTaHMsI TOHHENSI Ha Yy4acTKax cO CKopocTaMmM aBuxkeHus cpoiie 200 no 400
KM/4, BHYTPb KOTOPBIX MOMHMO MOJBHXKHOTO COCTaBa HE JOJIKHBI 3aXOJIUTh
HUKAaKUE YaCTU COOPYKEHHUU M YCTPOWCTB, a TAKXKE HAXOMSLIEECs OKOJIO ITyTH
o0opyZ0BaHUE, 3a HCKIIOYEHMEM 4YacTeld YCTPOWCTB, MpeAHA3HAYAEMBIX JIJIst
HEIMOCPEICTBEHHOTO B3aUMOJIEHCTBUS C TIOJABM>KHBIM COCTABOM, IPU YCIOBHUH, UYTO
MOJIOKEHUE 3TUX YCTPOMCTB BO BHYTPUTaOAPUTHOM MPOCTPAHCTBE YBSI3aHO C
YacTsIMU MOJABMXKHOTO COCTaBa, C KOTOPHIMU OHU MOTYT CONPUKACAThCS, U YTO OHU
HE MOTYT BBI3BaThb CONPUKOCHOBEHUS C JAPYTMMH DIIEMEHTaMH MOJBHKHOTO
COCTaBa;

radapur KOHTAKTHOM CeTH: OYEepTaHUE, B KOTOPOE BIHUCHIBAIOTCA BCE
HaxXOoJsAIIMEC TMOJ HAINPSHKEHUEM BJIEMEHThl BO3AYIIHON KOHTAKTHOW CETH C
YY4E€TOM H3O0JISIIUOHHOIO PACCTOSHUSI U BHE KOTOPOTO JOJIKHBI pa3MeIaThCs BCE
JPYrUe CTallMOHAPHBIE YCTPOMCTBA;



KOHTaKkTHbIe mpoBoaa KIBCM: cnenuanbHble KOHTAKTHBIE IMPOBOJA,
oOecrieunBaoIme TpeOyemMble JIEKTPUUYECKHE U MEXaHUYEeCKHEe CBOMCTBA
KOHTaKTHOM MOJIBECKU TIPU CKOPOCTH JIBHXKEHUSI SJIEKTPOIIOJBUKHOTO COCTaBa J10
400 xM/4 M yJIeTbHOW MOIIHOCTH YCTPOWCTB 3JIeKTpocHaOkeHus 1o 3 MBA Ha
oauH kuiomerp BCM;

KOOPAUHAIUSA HOPMATHBHBIX JTOKYMEHTOB B obJsiacTu
BBICOKOCKOPOCTHOTO IBHKEHHUSI MACCAKUPCKHUX TM0€3[0B: COTJIaCOBAaHUE
TEXHUYECKUX PErJaMeHTOB, MPAaBUJI M OTPACIEBBIX CTaHIAPTOB B O00JaCTH
POCCUHCKOTO >KEJIE3HOJOPOKHOTO TPAHCIOPTa ¢ MEXKAYHAPOJIHBIMU HOpMaMu U
ctangaptamu no BCM;

oOpaTHasi JJIEKTPOTArOBas CeTh: KOMIUIEKC AJIEKTPOCETEBBIX YCTPOMCTB
TATOBOTO SJIEKTPOCHAOKEHMS, MPEIHA3HAUYCHHBIA 11 0OECIeYeHUs HaJIeKHOU
oOpatHoii 3nektpuueckoil cBsizu OIIC co CcOOpHBIMHM IIMHAMHM  TSTOBBIX
MOJICTAHIIMMA U aBTOTPAaHC(HOPMATOPHBIX IMTYHKTOB Y€pe3 TOUKHU KaCaHUs KOJECHBIX
1ap U TATOBBIX PEILCOB;

oOparHblii mpoBox (00paTHOM 3IJIEKTPOTATOBOM CeTH): IIPOBO/,
MOJIBEIIMBAEMBIM HAa OIMOpaxX KOHTAKTHOM CETH W BBIMOJHSIONMN (YHKIUIO
MPOITyCKa OOpaTHOrO TOKA, OPTaHU3AIMU KOHTYpa 3a3€MJICHUS OMOpP KOHTAKTHOM
CETH, CHIKEHMS AJIEKTPUUYECKUX MOTEHIMAJIOB PEIbCOB OTHOCUTEIBHO 3€MJH, a
TaKKe€ CO3[aHUsl YCIOBHM SJIEKTPOMAarHUTHOM COBMECTHMOCTH C JAPYTUMHU
TEXHUUYECKUMU CPEJICTBAMU KEJIE3HON JOPOTH;

napaMeTpbl yCTPOWCTB TSArOBOI0 3JJI€KTPOCHAOKEHUSsI: JIaHHBIC 10
OCHOBHBIM  DJICKTPUYECKUM, TATOBBIM, MEXaHUYECKUM U JIPYTUM CBOMCTBaM,
YCTAHABJIMBAIOIINE TIPEACIbHO JIOMYCTUMBIE M XapaKTEPU3YIOIIUE 3HAYCHUS
BEJIMUUH — PpACCTOSHUE MEXAYy TMOACTAaHUUSIMHU, YPOBEHb HAMNpsDKEHUS B
KOHTAKTHOM CETH, MOIIHOCTh M KOJUYECTBO CHJIOBBIX TpaHC(opMatopoB (uiau
npeoOpa3oBaTeIbHBIX  arperaTtoB), HOMHHAJIbHBIE TOKHM KOMMYTallMOHHBIX
anmnaparoB, CEUYCHHE U KOJIMYECTBO MPOBOJIOB KOHTAKTHON CETHU, MOIIHOCTH U
KOJIMYECTBO JTMHEHHBIX MTyHKTOB AJIEKTPOCHAOKECHUS;

TArOBOe  JJeKTpocHaOxkenue  BCM: COCTaBJISIET  IOJICUCTEMY
KEJIE3HOJAOPOKHOTO  AJIEKTPOCHAOKEHUS ~ BBICOKOCKOPOCTHOM  MarucTpaid,
BKJIIOYAIOIIECH TATOBBIE MOJCTAHILIMH, JJIEKTPOTIATOBYIO CETh U JIMHEHHBIE MTyHKTHI
AIEKTPOCHAOKEHUS.
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2 BHEHIHEE 2JIEKTPOCHABXEHUE

2.1 HCcTOYHMKM 3JIEKTPHYECKOr0 MUTAHUSA BHICOKOCKOPOCTHOM
MAarucTpaau

2.1.1 Bwnemnee AIEKTPOCHAOKEHHE SIBIICTCS HUCTOYHUKOM
’HEProodecrneyeHus] BHICOKOCKOPOCTHOM MaruCTpaid U BKIIOYAET TeHEPUPYIOIIHE
UCTOYHUKN DJIEKTPUUECKONH DSHEPTUH, paHOHHBIE SJICKTPUYECKHE TOCTAHIINY,
avuHUA  HamuoHambHON  AJIEKTPUYECKOM CETH W JIMHUU  DJIEKTporepeaadn
pPETMOHAIBHBIX YIHEPTOCUCTEM.

2.1.1 Cucrema BHemHero snekTpocHabxkenus BCM  momkHa
IPOEKTUPOBATHCA C YUYETOM CHEHU(PHUKU DICKTPOIHEPTETHUECKOrO KOMILIEKCa
JKEJIE3HOIOPOKHOW ~ MAarucTpalv, HMHTErpupoBaHHoro ¢  HanwmonaneHOU
JNIEKTpOdHepreTuko Poccun, W HE MPOTUBOPEUUTH  3aKOHOJATEIHCTBY
Poccuiickoii @eaepannu B 00J1aCTH 3JIEKTPOIHEPTETUKU.

2.2 YpoBeHb BbICHIEr0 HANPSIKEHUS] TATOBBIX MOACTAHUMIA M THIT
JIMHMH JJIeKTpoInepeadyu

2.2.1 YpoBeHb BBICHIETO HaIPSOKEHUS TEepefaud  dAJICKTPOIHEPTUU
YCTPOMCTBAM TSITOBOTO 3JIEKTpocHaOXeHus 1yt yyactkoB BCM co ckopocTsaMu
nBwxkenusd OIIC or 200 mo 400 xm/u goimkeH ObITh He Hmke 220 kB, 3a
WCKJIIOYEHUEM CITy4aeB MPOXO0KICHUS KEJIE3HOAOPOKHON MAruCTPAIbIO KPYIHBIX
rOpOJOB C CYIIECTBYIOIIEH CHUCTEMOM TITOBOTO 3JIEKTPOCHAOKEHMs. 3HAYCHHUE
BBICIIIETO HAMPSDKEHUS JIOJHKHO OMPEACNSIThCS Ha OCHOBE JaHHBIX TATOBBIX U
ANIEKTPUYECKUX PACUETOB IO YCJIOBUSIM  HAJIEKHOTO DHEProoOecrnedeHus
BBICOKOCKOPOCTHBIX TTO€3/I0B, MUHUMHU3AIIMN KaMUTAIbHBIX 3aTPaT Ha COOPYKEHUE
YCTPOMCTB  TATOBOTO  JJIEKTPOCHAOXKEHUSI M OIUJIaTy  TEXHOJIOTMYECKOIo
MPUCOCAUHEHUSI K  CETSIM  TEPPUTOPUAIBHBIX  CETEBBIX  W/MIU  HMHBIX
AIIEKTPOCHAOKAIOLIUX OPraHU3aUi.

2.2.2 Ilpu HOpMaATBHOM PEKUME CHUCTEMBI TATOBOTO AJIEKTPOCHAOKEHUS
Ha yyacTkax co ckopoctsamu nBwkeHus OIIC ot 200 mo 400 km/4 MOITHOCTH
Tpex(a3HOrO KOPOTKOTO 3aMbIKaHMsI Ha BBOJAX B CHCTEMY TSITOBOTO
AJIEKTpOCHA0KeHUs ToJKHA ObITh He MeHee 2000 MBA npu ucnonb30BaHUM CETH
220 xB. B ocranbHbIX ciydasx npu ucnons3oBanuu cetn 110 kB MomiHOCTh
noJpkHa 0T HEe MeHee 1500 MBA.

2.3 Cxema MUTAHUA TATOBBIX MOACTAHIIUIA

2.3.1 Ilutra"nue YCTPONCTB TATOBOTO JJIEKTPOCHAOKEHUS OT CHUCTEMBI
BHEIIIHETO AJICKTPOCHAOKEHUS JOJDKHO olecreunBaTh OecriepeboitHyro padoTty
BBICOKOCKOPOCTHOTO  3JIEKTPUUECKOTO TOJABMXKHOIO COCTaBa. PacmosioxeHue
TATOBBIX  MOJCTAaHIMM, Kak  MpPaBWJIO, VyBA3AHO C  PACIOJIONKEHHUEM
YKEJIE3HOIOPOKHBIX CTAHIIUKM Ha JIMHUH.

2.3.2 TsaroBele mnoxacTaHuuu s mnoiauroHa BCM co ckopocTsamu
nemkeansa DIIC cBemme 200 m go 400 xM/4 OOMKHBI OBITH OO€ECIIEUEHBI
JIBYXCTOPOHHHUM MHUTAHUEM OT HE3aBUCUMBIX HCTOYHHKOB.
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[Tpu BBIXOJIE M3 CTPOST OAHOTO UCTOYHUKA OCTABINNECS JTOJDKHBI 00€CTICUNTD
OecriepeboitHOe mHTaHWE O€3 CHIDKGHUS TATOBOW HATrPY3KH U OTKITIOUYCHHSI
TpaHCPOPMATOPOB HETATOBBIX TMOTPEOUTENICH C AJICKTPOTPUEMHUKAMHU TEPBOU
KaTeropuHu.

2.3.3 Tunm 7juHUM DSJIEKTpollepe/layd BHEIIHETO AJEKTPOCHAOKEHUS
(Bo3mymiHas, KaOenbHAas) OMpEACNsIeTCs YKOHOMHUYECKOW I1e71eco00pa3HOCThIO B
3aBHCHMOCTH OT TUIOTHOCTH 3aCTPONKHU U MOA3EMHON HHPPACTPYKTYpPHI.

2.4 CuMMeTpHpOBaHHe TOKOB TPeX(a3HbIX NIEKTPUUECKHUX ceTeil

[Ipu BBIOOpE CXEM MOAKIIOUEHHUS TATOBBIX MOJACTAHIUN K 3JIEKTPUUECKUM
CETSIM BHEIIHETO SJIEKTPOCHAOKEHUS HEOOXOIMMO YUYUTHIBATH 3arpy3ky (a3
Tpexda3Hoi TUHUH U oOecredeHrne MUHHUMH3AIMN aCUMMETPUN TOKOB B CETSIX
BHEITHETO AJIEKTPOCHAOKEHHSI B COOTBETCTBUH C TPEOOBAHUSIMHU HAIIMOHAIBHOTO
craHgapTa 1o kauectBy 3nekrpodrepruu (FOCT P 32145-2013).
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3 TATI'OBOE 3JEKTPOCHABXKEHHUE

3.1 OOmue TpeGOBAHNMS K TATOBOMY 3JIEKTPOCHAOKEHUIO

3.1.1 Cucrema TAroBOro AJIEKTPOCHAOKEHUS [OJDKHA OOecreunBaTh
TpeOyeMbIii ypoBeHb HamnpsbkeHuss y TokonpuemHuka OIIC u  HajgexHbIN
CKOJIB3SIUM  DIIEKTPUYECKHI KOHTAKT MEXKJIY KOHTAKTHBIM IIPOBOJIOM U
TOKOIIPUEMHUKAMU B YCIOBHUSIX HUX JIWHAMUYECKOrO B3aUMOJCHCTBUS MpHU
ckopoctax napmwkenus 200 — 400 km/4. BzaumopeiicTByromas mapa «KOHTaKTHas
MOABECKA — TOKOMPUEMHUK» IIPU MPOESKTUPOBAHUU JOJIKHA PACCMATPUBATHCS KaK
eAuHas TMHaMUYecKasi cucteMa Tokochema Ha BCM.

3.1.2 Ha BCM co ckopoctsimu asuxkeHus: cBoime 200 u go 400 km/4a
JOJKHA MPUMEHSITHCS cucrema AIEKTPUUYECKOU TATH BBICOKOM
IIPOU3BOJIUTEIIBHOCTH C YPOBHEM HAIPsDKEHUs B KaHalle nepeaaun sHeprun JIIC,
o0ecrneunBaroIIeM SHEPreTUYecKyr0 O0€30MacHOCTh M SHEProdKOHOMUYHOCTH
BCM. Ha HoBbix yuactkax BCM nuHum MockBa — Kazanb co ckopocTsMU
nerkeHuss oT 200 mo 400 kM/4 clieTyeT HCIOIb30BaTh CUCTEMY AJICKTPUUYECKOM
TATM TepeMeHHoro Toka 2x25 kB, 50 Tu. Ilogcucrema TAroBOro
ANeKTpocHaOkeHust 2x25 kB nmomwkHa oOecrieynBath mepenady dJIeKTPOIHEPTUU
oJIHO(a3HBIM TOKOM C IIMH TATOBBIX MojCTaHiuil B 30Hy nuTanust OIIC Ha ypoBHe
Hanpspkenust 90 kB 1 noHmxkeHue HarnpsikeHus 10 25 kB ¢ moMotibio 01HO(pa3HbIX
aBTOTpaHC(HOPMATOPOB, YCTAHABIMBAEMBIX Ha JTMHEHHBIX aBTOTPAHCPOPMATOPHBIX
nyHkTax (ATII).

3.1.3 Tloacucrema TATOBOTO 3JIEKTPOCHAOKEHMSI JTOJDKHA OOCCIICUMBATH
BO3MOXHOCTh TIPUMEHEHUs pPEKyINepatuBHOTO TOopMOxeHus OIIC ¢ mpuemom
SHEPIUM PEKyNepanuu JIpyTUMH SKEJIE3HOAOPOKHBIMU ToTpeouTensimu. [lpu
OTPEICJICHUH TTapaMETPOB TATOBOTO AJIEKTPOCHAOKEHUS TOKH PEKyIIepalliid MOTYT
HE YUYUTHIBATHCS.

3.14  JIns 3ammThl YCTPOMCTB TATOBOTrO diekTpocHabxkenuss BCM B
aBApUMHBIX PEKUMAX Ha TATOBBIX MOACTAHIHUAX B AJIEKTPOTIToBoi ceTu U Ha JIIC
JIOJDKHBI  OBITH  TIPETYCMOTPEHBI KOMILUIEKCHl MHKPOIIPOIIECCOPHOM  3allUTHI,
MOCTPOCHHBIE HAa OCHOBE B3aWMHO COTJIACOBAaHHBIX QJITOPUTMOB pabOTHl U
yCTaBKax cpabaThIBaHMUSI.

3.2 TlapaMeTpbl YCTPOICTB TATOBOI0 3JIEKTPOCHAOKEHUSI

3.21  Ilpu npOoeKTHPOBAHUU BHOBb COOPYKAEMBIX U PEKOHCTPYHUPYEMBIX
ycTpoiicTB uHPpacTpykTypsl BCM H0JKHBI ONpeesaThCsi OCHOBHBIE MapaMeTphI
TATOBOTO JIEKTPOCHAOKEHMUS:

— PpAacCTOSIHUE MEXKAY TATOBBIMHU NOJCTAHIUSAMU;

— MOUIHOCTh U KOJHMYECTBO CHJIOBBIX TpaHC(OPMATOPOB (IJIs1 YYACTKOB
IIOCTOSTHHOI'O ~ TOKa  JOMNOJHUTEJIBHO HOMUHAJIBHBIA TOK M  KOJIMYECTBO
npeo0pa3oBaTeIbHBIX (BBIIPSIMUTEIBHBIX H/WJIM HHBEPTOPHBIX ) arperaToB);

— HOMMHAJIbHBIM TOK KOMMYTAIIMOHHBIX aIllIapaToB;

— Mapka, C€YEHUE M KOJIMYECTBO MPOBOJOB KOHTAKTHOM ceTH, 0OpaTHOM
AIEKTPOTATOBOM CETH, TPOBOJIOB U Kabesel MUTAIOMINX U OTCAChIBAIOUIUX JIMHUM;
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— MotHOCTh U KonmnuecTBO ATII Ha MEXIMOICTAaHIIMOHHBIX 30HAX;

— BUJBI U MOIIIHOCTh YCTPOMCTB, OOECIEUNBAIOIINX MTOBBIILIEHUE KAYECTBA
AJIEKTPOIHEPTUHU B AJIEKTPOTITOBOM CETH.

3.2.2  VYnenpHas MOIIHOCTD 3JEKTPONOTPEOICHUS B AIEKTPOTATOBOI ceTn
JUIST BBICOKOCKOPOCTHBIX KEJIE3HOAOPOKHBIX ABYXIYTHBIX JMHUNA TMOBBIIICHHON
IPOMYCKHOW CHOCOOHOCTH (TpU MakeTHOM Trpaduke ABIKEHHUS C HAUMEHBIIUM
MHTEPBAJIOM TMOMYTHOTO clefoBaHus1) co ckopocThio oT 200 go 400 km/4 qomkHa
NPUHUMATHCS TI0 PE3YJIbTATaM TIATOBBIX U 3JIEKTPHUUECKUX PacUETOB.

3.2.3 3HayeHHs  OCHOBHBIX  MapaMe€TPOB  YCTPOMCTB  TATOBOTO
AIIEKTPOCHAOKEHUSI JTOJDKHBI  ONPEAENATHCA TATOBBIMH M 3JIEKTPUUYECKUMU
pacueraMu U BBIOMPATHCA U3 PSAOB HOMMHAJIBHBIX 3HAYEHWH, yCTaHOBJIEHHBIX
CTaHJIapTaMU Ha COOTBETCTBYIOLIYIO MPOAYKIIHIO.

B HOpmasnbHOM pexuMe paboThl TATOBOTO 3JEKTPOCHAOXKEHUS IpHU
pa3Mepax JABH)KEHHS, COOTBETCTBYIOLIMX YAaCOBOMY MHTEHCHUBHOMY rpaduky 0e3
BBOJa B paboOTy pE3EpBHBIX CHIJIOBBIX TpaHCPOpPMATOPOB, JOHKHO OBIThH
00eCrIe4eHO OJHOBPEMEHHOE BBIIIOJHEHHUE CIEAYIONINX YCIOBUIL:

— HanpsbkeHne y TokonpueMHUMKOB OIIC M Ha mMHAX TATOBBIX
MIOJICTAHITMI TOJKHO OBITH B TIpEeax, yka3aHHbIX B Ta0m. 3.1;

— TOK KaXIOr0 YCTPOMCTBa TITOBOTO JIIEKTPOCHAOKEHHSI HE JIOJDKEH
JUINTEJIBHO MpPEBBIIATh JIONYCTUMOE 3HAYEHHE C YYE€TOM YCTAaHOBJIEHHBIX
3HAYEHUI Meperpy3Ku Mo TOKY U BpEMEHH YCPEIHEHUS;

— TeMmIeparypa HarpeBa IPOBOJOB JJIEKTPOTITOBOM CETH HE JOJDKHA
JUTUTETIHFHO TIPEBBIIIATh JOMYCTUMbIC 3HAYEHUS, YKa3aHHbIE B Ta0M. 3.2;

— He JIOJDKHA BO3HUKATH «MEPTBask 30Ha» 3alIUThl KOHTAKTHOW CETH;

— HE JOJDKHBI TNPUHUMATHCS  M30BITOYHBICE 3HAYCHUS  OCHOBHBIX
apaMeTpoB YCTPOICTB TATOBOTO 3JIEKTPOCHAOKEHUS;

—  (U3HKO-MEXaHUYECKUE XapaKTEPUCTUKH IMPOBOJIOB KOHTAKTHOW CETH
JIOJKHBI COOTBETCTBOBATH MPHUBEACHHBIM B Ta0I. 3.3.

3.24 TloMUMO BBHITIOJHEHHS BBIMIETICPEUNCICHHBIX YCIOBHUH, IOJDKHBI
cOOTIOIaThCA TTPaBUIIa IPOBEICHHS M3MEPEHUN KOHTPOJIMPYEMBIX TapaMeTPOB:

— TIpoOBEpKa TEeMIEpaTypbl HarpeBa MPOBOAOB KOHTAKTHOW CETH JIOJDKHA
IPOBOANUTHCA TAKXKE MPU Pa3AeIbHOM MUTAHUU TJIaBHBIX MyTEH;

— I TPOJIYKUUH, B OTHOUIEHMH KOTOPOH CTaHAApPTHl HE pa3paboTaHsbl,
JOTYCTUMbIE 3HAYEHUS TEPerpy3KM MO TOKY M BPEMEHHM YCPEIHEHUs
MPUHUMAIOTCS 110 TEXHUYECKUM YCIOBHUSM;

— TIpU TNPOBEPKE HANpsHKEHHs y TokonpueMHUKOB OIIC He O0ImKHO
YUUTBHIBATHCS CHIDKEHUE HAMPSKEHUS MPOIOIDKUTENHHOCTHIO 10 30 ¢ M MMITYJIbCHI
TOBBIIIICHHSI HANpPsDKEHUs, OOYCIOBJIIGHHBIE TMEPEXOJHBIMH MpoOlLecCaMu U
aTMOC(hepHBIMU SIBJICHUSIMH, BBI3bIBAIOLIUMHU ITEPEHANPSKCHHUSL.
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Tabnuya 3.1
JlormycTMOE HalpsHKEHUE Ha MIMHAX TATOBBIX MOICTAHIUII
U Yy TOKOIIPUEMHHUKOB BBICOKOCKOpOCTHOTO DIIC mmepeMeHHOro TokKa

OddekxTuBHOE HanpshkeHUE, B
fd LIHHAX TATOBLIX y TokonpueMHukoB I11C
MO ICTaHITHH

(] (]

o Q o Q (]
5 = : . =
: 5 g : :
= i g s =

27 500 29 000 25000 29 000 21 000

Tabruya 3.2
Haunbonwinas nonyctumas TemnepaTypa HarpeBa npoBoI0B
AJIEKTPOTITOBOM CETH

HonycTumas TeMnepaTypa Harpesa
IIpoBon npoBoja, °C, Npu ATUTEIbHOCTH
MIPOTEKaHUH TOKA
Konctpyxius olc 010
IIpumenenue PYKHL A A JnurensHO
U MaTepuall (pexxum K3) MUH.
KoHTakTHBIN POBOJ ®DacoHHBIN U3 OPOH3BI
Hecymwmii uim peccopHslid Tpoc o
YIIHH 1M P p P MHOTONPOBOIOYHEIH U3 170 130 100
KOHTAKTHOH TMOJBECKH, TPOCHL | '
CpeaHel aHKEPOBKU p
Ao IhoBo MHOronpoBoIOYHBII
Hlv POBOLL, AIIFOMAHUEBBIH, 130 100 90
00paTHBII IPOBO/J, MUTAOLINE N
CTaJleaJIlOMUHUEBBIN
Y OTCACBIBAIOIINE JINHUH, MHOrOMpOBOTOMHbI
YCUJIMBAIOLIUN TPOBOJ P
DJIEKTPUYECKUE COCTUHUTEIN MHOIOIPOBOIOHAL 170 120 100
KOHTaKTHOW TIOABECKH, P
. N MEIHBIN
el pazbeMHNTENEH
TokonpoBosIIKe CTPYHbI Meskoxkunbibili He nHopmu
POBOJIILLL Py MHOTOIPOBOJIOYHBIN U3 p 130 100
KOHTaKTHOW MOJBECKU pyercs
OpOH3HI
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Tabnuya 3.3

DU3UKO-MEXaHUYECKHE XApPaKTCPHUCTHUKHU ITPOBOJOB KOHTAaKTHOM CETH

DneKTpudecKoe
IIiomans Bpemennoe PaspbiBHoe  |COTIPOTHBIICHHE
[Iposon Ckopocts | momepeu- | COUPOTHBICHHC yenme TIOCTOSIHHOMY
JBHYKCHHS, HOTO [pH pacTsHKCHAN = <H TOKY TIpH
KM/ cequHZ;I S, | Opins H/mm?, Pmin> =% | temmepaType
KoncTpykuus MM HE MEHEE HE MCHCC | 20 °C, Om/kM,
IIpumenenue i METOpHAT He Goree
KoHTakTHBIN daconHbIH 13 Jo 250 xm/4 120 411,6 0,206
TIPOBOJT OpOoH3BI BKJTIOU. 150 401,8 He mOopM™MU- 0,165
CBblliIe 120 490,0 pyetcs 0,239
250 xM/9 150 470,0 0,191
Hecymmmii Tpoc MHoromnpoBo- Ho 250 xm/g
KOHTaKTHOM JIOYHBIN U3 BKJIIOY. 120 56,10 0,237
MTOJABECKH OpoH3BI CBBILLIE 120 67,57 0.237
250 km/g
Peccopunble Tpocsl  |MHOronpoBo- 35 20,17 0,808
KOHTaKTHOM JIOYHBIN 13
MOJBECKH OpOH3BI 50 28,58 0,575
TokonpoBosmue | MenKoKUIbHBIN 10 5,68 2,894
CTPYHBI KOHTaKTHOM MHOTOIIPOBO- 16 9,56 1,704
MOIBECKH JIOYHBIHA U3
6pOH3bI 25 15,43 1,064
Tpocel cpenneit MHoronposo- 70 38,64 0,422
AHKEPOBKU JIOUHBIN U3
KOHTaKTHO OpOH3bI 95 He Hopmu- 54,76 0,298
HONBECKH Tpu m0GBX 120 pyete 67,57 0,237
DNeKTpuIecKue MHoromnpoBo- CKOPOCTAX 70 26,30 0,273
COEUHUTEIIA JIOYHBIN M€eTHBIA 95 37,30 0,195
KOHTaKTHOM
MOJIBECKH, IUTeH (B 120 46,80 0,156
pa3beIMHUTEIICH
HMTafom?ﬁ MIPOBOJ, MHOFOPpOBO- 185 29,83 0,158
00paTHBIN MPOBOA, |TOYHBII
NUTAKINUEC 1 AITIOMUHHUEBBIN 240 38,19 0,121
OTCAaChIBAIOIIHE
JTHHUH, MHOFOPpOBO- 5
yCHIHBAROIHI JIOYHBIA MEIHBIH 120 46,80 0,156
TIPOBOJT

3.3 IluTtaHue M CEKIMOHMPOBAHUE YIEKTPOTATOBOI ceTH

3.31 B coorBercTBUM C OOOCHOBAaHHBIM BapUAHTOM pa3MeEIICHUs
TATOBBIX ToACTaHIMK Bes TuHUs BCM nomkHa OBIThH pa3jielieHa Ha ONpeielICHHOS
KOJIMYECTBO  MEXKIIOJCTAHIIMOHHBIX 30H TUTAaHUS  DJIEKTPOTATOBOM  CETH.

PaccTositHue Mexy TATOBBIMU MOACTAHUUSIMHU (JUIMHA MEXIOACTAHIIMOHHON
30HbI) HAa Yy4YacTKax BBICOKOCKOPOCTHOTO ABWKEHHS MOE30B C MHHUMAaJbHBIM
MHTEPBAJIOM MOMYTHOTO CJIEIOBAHUS OMPENIEISAECTCS TSITOBBIMU U AJIEKTPUUECKUMU
pacyeTamMu TIpH yCIOBUM OOECleYeHUs: TpeOyeMOoro YpOBHS HAMPSHKEHUS Y
TOKOIPHUEMHHUKOB MOE3/10B U PACIIOJIOKEHUS TATOBBIX MOJCTAHIIUN C MPUBI3KOU K

YKEJIE3HOJOPOKHBIM CTAHIUSM.
3.3.2  DIeKTpoTiIroBass CeTh MEXKIOJCTAHIIMOHHON 30HBI  JOJDKHA
oOecrieunBaTh JBYXCTOPOHHEE MHUTAHWE KOHTAKTHON CETH OT CMEXKHBIX TSATOBBIX
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MOACTAHIMK. B MpOoI0IbHOM U MTOMEPEYHOM HANPABJICHUSX JJIEKTPUUECKAS CXeMa
KOHTAKTHOM CETH JIOJKHA Pa3eiaThCsl Ha CEKIMU, 00eCTICUNBAIOIINE Pa3IeIbHOC
AJEKTPUYECKOE TMHUTAHUE OT TATOBBIX MOJCTAaHUMM, C BBIJICJICHUEM Ha
MEXXIOJCTAHIIMOHHON 30HE CEKUMHM TJIABHBIX IIyTE€W, CTAHUMOHHBIX NyTEH H
BTOPOCTETIEHHBIX ITyTEH.

3.3.3  DIeKTpu4ecKoe MPOAO0JbHOE CEKIIMOHUPOBAHHE KOHTAKTHOW CETH
JIOJDKHO BBITIOJHATHCA C TOMOIIBIO BO3AYIIHBIX H30JUPYIOLUIUX CONPSHKEHUN
AHKEPHBIX YYaCTKOB KOHTAaKTHOM mnoABeckd. Ha ydacTkax NepeMEeHHOro TOKa
2x25 kB, 50 I'm mnojakimroyeHHEe KOHTAKTHOM MOJBECKH K IIIMHAM TSITOBOM
MOJACTAHIMU JIOJDKHO OCYIIECTBIATHCA C NMPUMEHEHUEM HEUTPAIBHOM BCTABKH.
Jlonmyckaercsi IpUMEHEHUE HEUTPAIbHON BCTABKU Y MIOCTOB CEKIIMOHUPOBAHUS IS
BO3MOXXHOCTH BCTPEYHO-KOHCOJIbHOTO TMUTAHUS OT pa3HbIX (a3 MUTAIOIIETO
HANPSHKEHHUS.

3.34 JlnuHa  HEWUTpaJdbHOM BCTAaBKM KOHTAKTHOM CETH  JOJDKHA
pacCUMTHIBATBCS MCXOJsA M3 mapameTpoB oOpamraromnierocs OIIC npu ycmoBum
pa3MeEIICHUs KPAMHUX TOKOIPUEMHUKOB B COCTABE BBICOKOCKOPOCTHOTO MOE3/1a.

3.3.5  DIeKTpUYEeCKOe IMOIMEePEeUYHOe CEKIIMOHUPOBAHME KOHTAKTHON CeTH
HA CTAHIHUAX JOJKHO OCYIIECTBIATHCS C MOMOIIBIO CEKIIMOHHBIX U30JIITOPOB WIIH,
npu ckopoctu Bbimie 200 KM/4, C TMOMONIIBIO H30JHUPYIOIIUX COMPSDKCHUN ¢
HEUTpaJIbHOM BCTABKOM Ha ChE3/AaX MEXY TJIABHBIMH Iy TSMM.

3.3.6 Jlua oOecmeuenus Oe3omacHOCTH, HajekHoctTh BCM  w
PEMOHTONIPUTOTHOCTH YCTPOMCTB DJIEKTPOTATOBOM CETH KOHTAKTHAsA CETh KAk
HEpEe3epBUPYEMbI  OOBEKT  HMH(PPACTPYKTYphl  JOJDKHA  KOHCTPYKTHBHO
pa3fensTbCsl HAa  AHKEPHbIE YYaCTKM C TOMOIIBI0  M3OJHPYIOIIUX U
HEU3O0JIUPYIOIIUX COMPSHKEHUNA. AHKEPHBIE YYaCTKU JOJDKHBI 00€CleunBaTh
MEXAHUYECKYI0 aBTOHOMHOCTh YCTPOMCTB KOHTAKTHOM CETH OTHEJIbHBIX YYaCTKOB
BJIEKTPOTIATOBOM CETH.

3.3.7 Iluranwe ceKIUHd KOHTAKTHOM CETH JOKHO OCYIIECTBIISITHCS
MUTAOIIAMA JIMHUAMHU TATOBBIX TMOACTAHIMN, IIOCTOB CEKIMOHUPOBAHUS U
nyHKToB TmapasuienbHoro coemunenus (I1IIC), Ha KOTOPBIX YyCTaHABIMBAIOTCS
ATII, oT mUWH TATOBBIX TOJCTAHIUNA ¥ aABTOTPAHC(POPMATOPHBIX ITYHKTOB
COOTBETCTBeHHO. OOpaTHas TATOBas CETh C MOMOIIBIO OOpPATHBIX JUHUN JOJKHA
HMMETh JJIEKTPUUYECKOE COSAMHEHHUE ¢ IMHAMU TIToBbIX noactanumii, ATIT u TTIIC.

3.3.8 Cxema mnuTaHusi M CEKUMOHUPOBAHMS KOHTAKTHOW CETH Ha
MEKITOJICTAHIIMOHHOM 30HE JOJDKHA oOecrneurBaTh Ha JBYXITYTHBIX YydacTKax
y3JIOBOE€ MUTAHUE, BCTPEYHO-KOHCOJIbHOE MUTAHUE, PA3ACIbHOE U MapajuiebHOE
JIBYXCTOPOHHEE U OJHOCTOPOHHEE MUTAHHUE.

Cex1uu TJIaBHBIX UM BTOPOCTENEHHBIX NMyTEH CTAHIUMKA JOJHKHBI MOJY4YaTh
MMUTAHUE 10 OT/ICIbHBIM ITUTAIOIIAM JTUHUSIM.

3.4 Cxema u mapaMeTpsbl 3JIeKTPOOOOPYI0BAHUS TATOBbIX MOACTAHIMIA

3.41 TsaroBele MOJACTaHIIMKM BKJIIOYAIOT B ceOs CIEIyIOIIME yCTPOMCTBA
AIIEKTPOCHAOKEHUS:
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— DJIEKTPUYECKUE OTKPBITHIC U 3aKPBIThIEC pACTIPEICIUTEIbHbIC YCTPOICTBA
(OPY wu 3PY) M KOMIUIEKTHBIC pacHpe/ICIUTEIIbHBIC YCTPOMCTBA C 3JIera30BOM
uzossinueit (KPYD) pa3nbix ypoBHEH HanpsHKeHUS,

— moHWKarole cuioBsie Tpanchopmaropsl (TC);

— KOMMYTAalMOHHOE U 3alIUTHOE 000PYI0BaHUE;

— cwioBble  TpaHCHOPMATOPbl  MPOAOIBHOTO  JJIEKTPOCHAOXKEHUS
KEJIE3HOJOPOKHBIX HETIATOBBIX MMOTpEeOUTENEH;

—  YCTPOMCTBA 3JIEKTPOCHAOKEHUSI COOCTBEHHBIX HYK/I.

[Ipy mnpoeKTUpPOBAHWUW JODKHBI OBITH PACCMOTPEHBI BapHAHTBI CXEM
TATOBBIX TOJCTAHIIMN C HMCIOJB30BaHUEM OTHO(A3HBIX, TPeX(a3HBIX CHIOBBIX
TpaHcpopMaTopoB, TpaHCPOPMATOPOB €  CUMMETpUPYIOIIUM  dDPexToM,
YCTPOMCTB MOBBIIIEHUSI KauecTBa 3JieKTponorpednenus (kommneHcupyoomux (KVY)
u  Quibrpo-komneHcupyomux  (OKY)  ycraHOBOK,  CHMMETPUPYIOIIHUX
KOMILICKCOB).

3.4.2 Ha TAroBbIX MOJICTAaHIIMAX TMEPEMEHHOr0 TOKa 2x25 kB momkHO
obITh npeaycmotrpeHo 100-mporieHTHOE pe3epBUPOBAHUE CHUIIOBBIX IMOHMKAIOIINX
TpaHchOpPMATOPOB.

3.43 ]l nuTaHUS HETATOBBIX MOTPEOUTENICH MEXKIOICTAHIIMOHHBIX 30H
Ha TATOBBIX TMOJCTAHIUAX JIOJDKHO OBITh MPEAYCMOTPEHO HE MEHbIIE ABYX
JOTIOJTHUTENBHBIX CHUJIOBBIX TpeX(a3HbIX JABYXOOMOTOYHBIX TpaHC(HOPMATOPOB C
NEPBUYHBIM (BBICIINM) HAMPSHKEHUEM COTJIacHO M. 2.2.1 ¥ BTOPUYHBIM (HU3IIKM)
HanpspkeHneM 10 20 kB, MOITHOCTh KOTOPBIX OMPEEIISIETCA PACUETHBIM ITyTEM.

344 Ha TAroBBIX TOJCTAHIUAX TEPEMEHHOTO TOKA ISl TTOBBIIICHUS
KauecTBa TMOTPeOJIeHUsT JJIEKTPOSHEPIMH Ha TATy TOE3[0B, IOBBIIICHUS
kodpduieHTa  MOIIHOCTH W CcTaOWIM3alUM  YPOBHSI  HANpsDKEHHUS B
ANEKTPOTATOBOM CETM B COOTBETCTBUM C TpeOOBAaHUSAMU JACHCTBYIOIIETO
HarmoHaneHOTO cTangapra (OCT P 32145-2013) MoryT mpuMEHSTHCS YCTAHOBKU
ONTUMM3AIMNA KA4yeCcTBa HJICKTPOIHEPTUM TIPU COOTBETCTBYIOIIEH TEXHUKO-
HKOHOMHYECKOU OIEHKE BapHaHTAa.

3.45 MomHocth  cuioBOro  TpaHcopmaropa Uil MHTAHUS
EKTpOTAroBo cetu 2x25 kB, 50 T'm onpenensercs TATOBBIMH U
IEKTPUUECKUMHU pacyeTaMU Ha OCHOBE IMapaMETPOB AJIEKTPOTATOBON HArpy3Ku
npy 3aJaHHOM IMaKeTHOM rpaduKe C OMpPENeICHHBIM HHTEPBAJIOM TMOIIYTHOTO
CJIeIOBaHUsS, MAcChI IOe371a U MakcuMalibHON ckopoctu aBrkeHus 200400 kv/4a
JUTSl 30HBI CKpeleHus (BCTPEUH ) MOE3/I0B YETHOT'O M HEYETHOTO HANPABIICHUH.

3.46 PacnpenenurenbHble YCTPOWCTBA BBICIIETO HAMPSKEHUS JTOJDKHBI
ObITh OTKpbITOro THUma (OPY), ¢ XKecTkod OIIMHOBKOW M KOMMYTallMOHHOM
amnmapaTtypoi ¢ pa3feibHbIM KOHCTPYKTHBHBIM HCIOJHEHHEM pa3beAUHUTENEH U
BBICOKOBOJIBTHBIX BBbIKJItOUareneil. PacnpenenutenbHble YCTPOWCTBA TATOBOTO
HaIpPsHDKEHUS TOJKHBI OBITh 3akpbiToro TUma (3PY-27,5 kB). PacnpenenurensHoe
YCTPONCTBO HETATOBOTO DJIEKTPOCHAOKEHUS TOJKHO OBITh 3aKkphiToro trma (3PVY-
20 xB) u mpemycmaTpuBaTh yCTaHOBKY JABYX TpaHC(HOPMATOPOB COOCTBEHHBIX
HYXKJ C CyXOM U30JISLHEN.
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3.5 JluHeiiHble MyHKTHI TATOBOI0 3JIEKTPOCHAOKEHUS

3.5.1  [Ins mojcucteMsl TATOBOro 3iekTpocHadxenus BCM nepemeHHOro
Toka 2x25 kB 50 'y Ha MEXIMOACTaHIIMOHHBIX 30HAX C Y3JIOBOM CXEMOW MUTAHUSA
Y Ha CTaHIUSAX HEOOXOUMO MPUMEHEHHE TIMHEWHBIX YCTPOUCTB, BKIFOYAIOITUX

— noctsl cekiionnpoBanus (I1C);

— aBTOTpaHCHOPMATOPHBIC MMYHKTHI;

— MYHKTHI IapajuIeIbHOTO COCIUHECHUSI.

3.5.2 KonuyecTBO MyHKTOB MapajieIbHOTO COEIUHEHUs, KOJUYECTBO U
MOIIIHOCTh aBTOTPAHC(OPMATOPHBIX MYHKTOB HAa MEXKIIOACTAHIIMOHHONW 30HE
JIOJDKHBI OTIPEACNATHCS pacyeTaM, MPU KOTOPBIX HCXOISAT M3 HEOOXOAMMOCTU
oOecrieueHusi TpeOyemoro ypoBHs HampsokeHus Ha OIIC, CHMKEHHS MOTEph
AIEKTPOIHEPTHUH B AJIEKTPOTATOBOM CETU U TOKOB MUTAIOIINUX JIUHUMN, IPU KOTOPBIX
oOecrieunBaeTcs u30WpaTesbHas 3alluTa KOHTAKTHOM CETH U CHUXKEHUE
MEIAIOIIETO ¥ OMACHOTO BJIMSIHUS Ha CMEXHBIE YCTPOMCTBA.

3.5.3 Ha gByxmytssix ydactkax BCM ATII momkHBI yCTaHABINBATHCSA
OTJEJIbHO JJI1 KaXKJIOro MyTH, HO pacrojararbCsi Ha TEPPUTOPUM OJHOTO IyHKTa
CO CTOPOHBI YETHOT'O WJIM HEUETHOTO MYyTH.

MauroBeie pazbeaunutenu nurarommx Juaud ATIL TIC, ITIC momxHbI
pacrionarateCsi €O CTOpoHBI mytn noxakmroueHud. ATII, kak mnpasuino,
cosMemarorest ¢ IIC wm IIIIC. Paccrossame ot mwiomanok IIC m ATII no
OJIMDKANIIIETO KEJIE3HOIOPOKHOTO MYTH JIOJKHO OBITh TOCTATOYHBIM JIJISi MOHTaXa
PacIoJIOKEHHBIX Ha HUX OTIOP U 000PY0BaHUS C KEJIE3HOIOPOKHOTO MYTH.

3.6 PexumM peKkynepaTMuBHOIO TOPMOKEHHS

3.6.1 Iloacucrema TATOBOTO 3JEKTPOCHAOKEHHUS OJDKHA 00ECTIeUrBaTh
BO3MOXKHOCTh PEKYIEPaTUBHOIO TOPMOXEHHs MOJBUKHOIO COCTaBa C MPHUEMOM
AIIEKTPOIHEPTUN PEKYTIEPAIH IPYTHUMH KEIE3HOOPOKHBIMH MOTPEOUTESIMH.

3.6.2 Pacdersl Harpy3Kkd CHJIOBBIX  TpaHC(OPMATOPOB  TATOBBIX
MOJICTAHINM, YpPOBHS MHHHMAJIbHOTO HAMpsDKEHWS B KOHTAKTHOW CETH U
TEMIEpaTypbl HAarpeBa MPOBOJOB KOHTAKTHOW CETH JOIMYCKAETCS BBIMOJHATH 0e3
ydyeTa TOKOB pekynepauuu. Vckimouennem sBisarorcs ydyactku BCM ¢ ropHbIM
npoduaeM, Ha KOTOPBIX PEaTU3yIOTCS YCTOWYMBBIC PEKHUMBI PEKYNEPaTHBHOTO
TOPMOKEHUS.

3.7 CucreMbl 3alIMTHI HA TATOBBIX MOJACTAHIUAX U JHHEHHBIX
MYHKTaX

3.7.1  VYcrpoiicTBa TATOBOTO  DJIGKTPOCHAOXKEHHSI  JODKHBI  OBITH
3aIUIEHBl OT TEPEHANPSHKCHUH, TOKOB KOPOTKHX 3aMbIKaHHM, a TakXke OT
neperpeBa CBEpX yCTAHOBIICHHBIX HOPM, UMETh TEXHUYECKHE CpencTBa OOPHOBI ¢
oOpa3oBaHMeM TOJjOJiela Ha TMPOBOJAAX KOHTAKTHOM CETH TMOCPEIACTBOM
PO(UIAKTHIECKOTO MTOI0OTPEBA IPOBOIOB W/WIIH TIJIABKU TOJI0JIEaA.

3.7.2  VYcrpoiicTBa 3alIUTHl Ha TATOBBIX IMOJACTAHIUSAX U JMHEHHBIX
NMyHKTaX JOJDKHBI OBITh cornacoBaHbl ¢ 3ammramu Ha OIIC, oTBedath
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TpeOOBaHUSAM H30MPATEIBHOCTH U OBICTPOJCHCTBHS, CTPOUTHCS C COONIOACHHUEM
MPUHIIMIIA MHOTOMapaMeTPUUYECKON OILIEHKH aBapUMHBIX PEKUMOB U PEKHUMOB
neperpy3KH.

3.7.3 B pacuerax HarpeBa MpOBOJOB, YPOBHEH HaIPSKEHUS U TOKOB
KOPOTKOT'O 3aMbIKaHMSI CJIETyeT YUYUThIBATh M3HOC KOHTAKTHOIO mpoBojaa Ha 20%
€ro MOJIHOTO CEYEHUSI.

3.7.4  DnexrpudunupoanHas BCM gomkHa UMETh 3alIUTY OT OMACHOTO
¥ MEMIAIONIETO BIUSHUSA 3JCKTPOTATOBOM CETH Ha CMEXKHBIE YCTPOMCTBA CBSI3U U
JIpyrue yCTpOMCTBa, a TakXe 3allUTy OT paJuoloMeX Kak B YCTpOHCTBax
AIIEKTPOCHAOKEHHMSI, TAK U B CAMHUX yCTPOMCTBAX CBSI3H.

3.75  KoHCTpyKIMH, Ha KOTOPBIX KPEMHUTCS KOHTaKTHas IOJIBECKa, a
TaK)Ke YCTPONCTBA U METAJUTMUECKHE KOHCTPYKIIMH, KOTOPHIE MOTYT OKa3aTbCs
MOJl HANpPsDKEHWEM KOHTAKTHOW CETH BCJEICTBUE HAPYIICHHUS H3OJSIUU WIN
COIPUKOCHOBEHHUSI C NMPOBOJAMH, JOJKHBI UMETh 3JIEKTPUUECKOE COCIUHEHHUE C
OOpaTHOM 3JIEKTPOTATOBOM CEThIO (3a3eMJIEHME Ha OOpPATHYIO 3JIEKTPOTSITOBYIO
CeThb). 3a3eMJICHUIO TIOJUIEKAT TaKKE PACIOJIOKEHHbIE B 30HE BIMSHUS
KOHTaKTHOW CETH MEPEMEHHOT0 TOKa METAJUIMYECKHUE COOPYKEHHUs, Ha KOTOPBIX
MOTYT BO3HUKHYTb OIIACHBIE HABE/ICHHBIE HAIIPSKEHUS.

3.7.6  OnopHble KOHCTPYKIMM KOHTAaKTHOM CE€TH U MeTaJUIMYECKHe
COOpPYKEHHUs, pacrHojokeHHble B paiioHe BCM, nomkHBI OBITH 3allUMIIEHBI OT
KOPPO3HH OJY>KJAIOIIUMUA TOKaMH.

3.7.7 Bce KOHCTPYKIIMH TIOJCHCTEMBI TSATOBOTO JJICKTPOCHAOKCHUS
JOJKHBI  OBITH  3AIIMINEHBI OT KOPPO3WH, BBI3BIBAEMOW  BO3/ACHCTBUEM
OKPYKaIOIIEH CPEIBI.

3.7.8 B  HeoOXOmuMBIX  CiIy4asX B  YCTPOMCTBaX  TATOBOTO
AIIEKTPOCHAOKEHHSI JJOJHKHA TIPEyCMaTPUBATRLCS 3alIUTa OT UCKPOOOPAa30BaHUS U
JIyTOBBIX IMPOIECCOB MPHU B3aUMOJECUCTBUU TOKONPUEMHUKOB DIIC 1 KOHTaKTHOM
MOJIBECKH.

3.8 KoHTakTHas ceTh

3.8.1 OO01ue moJIoKEeHN

3.8.1.1 KonTakTHast ceTh JOJDKHA OOCCIEYMBATh HAJCKHYIO Iepeaady
aekTposHeprun Tpedbyemoit momuoctu Ha OIIC, Ge30macHOCTh ABUKEHUS U
YIOBIIETBOPUTEIHHOE KAYECTBO TOKOCHhEMa MPHU CKOpOCTH ABMxKeHUs 10 400 km/4.
KonraktHas cetb BCM BkIIOYaeT CIEAYIOIMIME OCHOBHBIC KOHCTPYKIIMA U
YCTPOWCTBA:

— KOHTaKTHYH TIOJBECKY, COCTOSINYI0 W3 KOHTAaKTHOTO TIPOBOjA,
HECYIIETO0 W PECCOPHBIX TPOCOB, CTPYH, TPOCOB CpeaHEH aHKEPOBKH,
AIEKTPUUYECKUX COCAUHUTENEN U U3IEIUNA apMaTypBbl;

— THUTAMININE U YCHIMBAIONIHE TPOBOIA;

—  y3JIbI aHKEPOBKHU TIPOBO/IOB;

— TMoAAepXKUBaOIIME UM (QUKCUPYIOIIME  KOHCTPYKIMU  (KOHCOJIH,
(buKcaTophl, KPOHIITEHHBI );
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— CTpOUTENbHbIE KOHCTPYKUMH ((yHIaMEHThl U CTOMKH OIOp, aHKEPHI,
YKECTKHE MONEPEUHHBDI );

—  H3OJISITOPBI;

— KOMMYTAIIMOHHBIC YCTPOUCTBA (Pa3beIMHUTEINN);

— 3a3eMJMIIOIIME M 3allUTHBIE YCTpOilcTBa  (MHAMBHUIyaJlbHBIE U
IPYNIIOBBIC 3a3€MJICHHU S, OTPAHUYUTENN MTEPEHANIPSHKEHUH U T1p. ).

3.8.1.2 K KOHCTpYKIHMSM U YCTPOWCTBAM KOHTAKTHOW CETH JOJIKHBI
NPEABABISATHCS TPEOOBAHUS TIO CPOKY CIYXKOBI, HAaJIEKHOCTH U JOJITOBEYHOCTH,
00s13aTeNIbHON cepTU(UKAIMU W JEKJIAPUPOBAHUS TI0 NMPUMEHEHHUIO HW3JIETUN U
JPYTUM TOKa3aTeIsiM KaK K HEpE3epBUPYEMbIM AJIEMEHTAaM MOACUCTEMBI TSTOBOIO
AIIEKTPOCHAOKEHHSI, O0O0ECIIeUMBAIOIINX OE30MacHOCTh JBIJKEHHUS B OCOOBIX
YCJIOBUSIX BBICOKOCKOPOCTHOTO JIBH>KEHUS co ckopocTsiMu oT 200 1o 400 xkm/4.

3.8.2  T'abapuThl yCTPOICTB KOHTAKTHOM CETH

3.8.2.1 Tabapur mnpubIMKEHUS CTPOCHUN HaA ydYacTKax MPOIycKa
BBICOKOCKOPOCTHBIX MOE3JI0B, IBIXKYHIUXCS cO cKopocThio oT 200 mo 400 km/u,
JIOJDKEH cOoOTBeTcTBOBaTh rabaputy C400, a B KeIE3HOJOPOKHBIX TOHHEIAX —
rabapury C400T. Tabapur npuOMMKEHHsT CTPOCHMM Ha  NOYyTIX, HE
IpeIyCMAaTPUBAIOLIUX MPOMYCK BBICOKOCKOPOCTHOTO MMOJBHMKHOTO COCTaBa,
noJbkeH cootBeTcTBoBaTh rabaputy C mo 'OCT 9238-83.

3.8.2.2 MuHUMaNbHBINA JTIOTTyCKaeMBbIii BEPTUKAIbHBII rabaput
KOHTaKTHOTO MPOBOJAa NPUHHUMAETCS MO CYIIECTBYIOLICH HallMOHAIBHOM HOpME
5620 MM oT ypoBHs rojioBok penbcoB (YI'P). Jlanublii rabaput J0KEH OBITH
BBIZICp’)KAH C YYETOM BCEX BO3MOXHBIX KIMMATHUYECKHMX M MEXaHWYECKUX
BO3JICMCTBUNM Ha KOHTAaKTHYIO CE€Th, @ TAKXKE MOIPEIIHOCTEN COOPYKEHUS NyTH U
KOHTAaKTHOM TMOJIBECKH.

3.8.2.3 HowmwuHasnbHas BBICOTAa pabOYero KOHTAKTHOTO IPOBOAA Y OIOP
KOHTAKTHOM CETH HA MEPEroHax A0JKHA coCTaBiATh 5900 mm ot YI'P.

B uckIr0UMTENnpHBIX CIydasX MpU MPOXOJe JMHUU BBICOKOW CKOpOCTH (OT
200 mo 400 kM/4) dYepe3 CYIICCTBYIOIIUE KEIC3HOIOPOKHBIC COOPYKCHHUS
JIOTTYCKAETCsl TIOHM)KEHNE BBICOTHI C YKJIOHAMHU B COOTBETCTBHH C JICHCTBYIOIIMMHU
HOPMATUBHBIMH JIOKYMEHTAMHU.

3.8.24 Tabaput onmop KOHTAaKTHOW CETH (PACCTOSTHUE OT OCH IyTH JI0
Onuokaiiiielt rpaHd CTOEK OMOp Ha YpOBHE T'OJIOBKU peEibCa) MO XOAY JBUKCHHUS
BBICOKOCKOPOCTHBIX MO€3/I0B JOJKEH COCTaBISITh HE MeHee 3500 mm.

3.8.25 Paccrossaue oT (GyHIAMEHTOB OMOp 10 KaOEIbHBIX JIOTKOB
JOJKHO cocTaBisaTh He MeHee 0,05 M ¢ yueToM gomycka Ha rabapuT QpyHIaMeHTa.

3.8.2.6 MuHuManbHBIC JIOMYCKAEMBIE PACCTOSHUS MEXAY dSJIEMEHTaMU
KOHTAKTHOW CETH W YacTsIMH TOKOIIPHUEMHHKA, HAXOIAIUMUCS IO/ HAMIPSHKCHHUEM,
70 3a3eMJICHHBIX YacTell COOPYXEHUH M TIOJBIKHOTO COCTaBa (DIEKTPHUECKHE
3a30pbl) IPUBEICHBI B Ta0I. 3.4.
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Tabnuya 3.4
MuHuMabHbIC TOMYCKaeMbIC dJICKTPHUECKHE 3a30PbI

MuHUManbEHEIC JOIIYCKACMBbIC DJICKTPUYCCKHUEC 3a30Pbl, MM

Pon Toka u HanpspkeHue
CraTnueckue Jlnnamuyeckue

[lepemennsiii, 25 kB 270 150

VYKkazaHHbIE pacCTOSHUS JOJKHBI COOIOAATHCS HA IPOTSXKEHUU BCETO CPOKa
HKCIUTyaTallMM KOHTAKTHOM CETHM C Y4Ye€TOM BO3MOXHBIX KIUMATHYECKUX W
MEXAHUYECKUX BO3JACHUCTBUN.

3.8.2.7 MuHuManbHble JOMYCKAaeMbI€ 3a30pbl MEXIY pPa3IuYHBIMU
ANEKTPUUYECKUMHU CEKIUAMH KOHTAKTHON CETH MEPEMEHHOr0 TOKAa MPHU Pa3HOCTHU
da3 120 1. rpamycoB TOKHBI COCTABIISITH:

— cratudeckuii 3a3op: 400 mm;

— JAWHAMUYECKui 3a30p: 230 Mm.

3.8.3 Kummaruueckue ycnoBusa. Harpy3ku u Bo3nencTBUs

3.8.3.1 Ilpu npoeKTUPOBAHUM KOHTAKTHOU CETH KIIMMATHUYECKHUE YCIOBHUS
MPUHUMAIOTCS B 3aBUCUMOCTHM OT YCIOBUH MECTHOCTH B COOTBETCTBUU C
CIT131.13330.2012 u CII 20.13330.2011, a Take IO HAHHBIM MHOTI'OJIETHHX
HaAOJIIOICHUI METEOCTaHLIUM, PACTIONIOKEHHBIX OJIM3 MPOEKTUPYEMOM TPACCHI.

3.8.3.2 Harpy3ku u BO3ICHCTBUS HA MPOBOJA U KOHCTPYKIIMH KOHTAKTHOM
CETU JOJLKHBI MPUHUMATHCSI B COOTBETCTBUU C JCHCTBYIOIIMMHU HOPMATHUBHBIMU
TEXHUYECKUMU JOKyMeHTaMu. IIpum »3ToM KOIP(UIMEHT HAIEKHOCTU MO
OTBETCTBEHHOCTM Ha BBICOKOCKOPOCTHOM YYacCTKEe JOJDKEH IPUHUMATHCS
paBHbIM 1,2.

3.8.4  KoHTakTHas moaBecka

3.841 Ha BCM g1omkHa TOpPUMEHATHCA  OJWMHApPHAs  IICIMHAS
KOMIICHCUpPOBaHHAs BEpPTUKAJbHAs KOHTAaKTHas TojBecka. Heo0xoamMocTh
MPUMEHEHUSI PECCOPHOTO TpPOCa B KOHCTPYKIMU KOHTAKTHOW TMOABECKU IpHU
ckopocTsax aBwkeHus OIIC ceime 200 m go 400 kM/4 ompeaensieTcs IO
pe3yabpTaTtam MaTeMaTUYECKOTO MOJIETUPOBAHUS B3aUMOJICHCTBUS
TokonprueMHUKOB JIIC ¢ KOHTakTHOW MOJBECKONM M HATYPHBIX HCHBITAHUN Ha
OTBITHO-IKCIIEPUMEHTAJIbHOM YYacCTKe.

3.8.4.2 HomuHanpHBI 3Ur3ar KOHTAaKTHOTO TIPOBOJIa TPH CpeaHEH
temneparype nomkeH cocTaBiATh 0,3 M. IIpu skcTpemanbHBIX TemIiepatypax H
ckopocTsix npwxkeHus OIIC cBeime 200 m g0 400 kMm/4 3ur3ar KOHTAKTHOTO
MpoBOJa HE JOJDKEH MpeBbimiath 0,5 M B COOTBETCTBUU C MNPUHSATON JIMHOU
paboueit 30HbI oJ103a Tokonpuemuuka JIIC.

3.8.4.3 MakcumanbHas  CKOPOCTb  JABWKEHHUS  AJIEKTPOMOJBHKHOIO
cocTaBa JIOJDKHA COCTaBisATb He Oosee 70% CKOpOCTH pacHpOCTpaHEHUS
MOIEPEYHON BOJIHBI IO KOHTAKTHOM MOJIBECKE.

3.8.4.4 ]lnuHa TpOJETOB KOHTAKTHOM MOJBECKU JOHKHA OTPAaHUYUBATHCS
M0 KPUTEPUSIM HAJIEKHOTO TOKOCHEMA, BETPOYCTOMYMBOCTU MPHU MAKCUMAJIbHOU
CKOPOCTH BETpa M B PEXKHUME TOJoJeda C BETpOM, coOmomeHusi Trabaputa
KOHTAKTHOTO TMpoBOoAa B pexume rojonena. I[lpu 3ToM mjis  CHUXKEHUS
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BO3MOXKHOCTH aBTOKOJIEOAHMIA JOMyCKAeTCS 4YepeOBaHUE TMPOJIETOB pPa3HOM
JUTMHBI, HO HE MpeBbImaonmx 70 M.

3.8.4.5 OnTtumanbHas cTpena MpoBeca KOHTAKTHOIO MPOBOJIA B CEPEIUHE
npojieTa OMNpeAeNsieTcss MNpU MPOCKTUPOBAHUM IO YCIOBUIO OOecredeHus
HaWJTy4IIIero KauecTBa TokocheMa, HO He O6oiiee 0,0005 muHbI posieTa.

3.8.4.6 PaccrosHue  MeXay  CTpyHaAaMH  KOHTAaKTHOM  IOABECKH
OTIPEJIEISIETCS] PACUETHBIM ITYTEM.

3.8.4.7 KoHCTpyKTHBHAas BBICOTA KOHTAKTHOW TIOJABECKM B OOBIYHBIX
YCIIOBHSIX JOJDKHA COCTaBJIATH HE MeHee 1,4 M, TpH MPOXOAEC HMCKYCCTBEHHBIX
coopyxeHuu — He meHee 0,8 M.

3.8.4.8 l3MeHeHHWE HATHKEHWHW KOHTAKTHBIX IIPOBOJIOB M HECYIIHX
TPOCOB B TIpeJesiax AaHKEPHOTO Y4YacTKa HE JOJDKHO TpeBblmath 5% HX
HOMHUHAIHHOTO HATSHKCHHUS.

3.8.4.9 MakcumanbHas JyIMHA aHKEPHOTO yJacTKa KOHTAKTHOM IMOJBECKH
CO CpeIHE aHKEPOBKOM OIpeAesieTcsl pacyeTHbIM MyTeM. [Ipu mpoeKkTupoBaHUH
JUIMHY aHKEPHBIX YYaCTKOB CJIEIyeT OrPaHUYMUBATH MO KPUTEPUSIM COOIIOJCHUS
JIOTTYCKaeMBbIX MEXaHUYECKUX U AJIEKTPUUECKUX PACCTOSTHUM MPU TEMIIEpaTypPHBIX
MEepPEeMENICHUSIX TMPOBOJAOB M KOHCTPYKIIMM KOHTAaKTHOM CETH, oOOecreyeHus
JOTTYCTUMOTO TPUPAIICHUS HATSKEHUSI KOHTAKTHBIX MMPOBOJIOB U HECYITUX TPOCOB
B IIpeiesiax aHKEPHOTO yyacTka He Oosiee 5%, oOecrieueHust TOMyCTUMBIX 3UI3aroB
KOHTAKTHOTIO MpoBoja He Ooiiee 0,5 M.

3.8.4.10 TIlomokeHue cpeaHE aHKEPOBKM KOHTAKTHOW TIOJBECKH Ha
AHKEPHOM YYacCTKE JIOJDKHO OMPEIEIATHCS PacdeToM IMPH YCIOBHH IPHUMEPHOTO
paBEHCTBA TPHpPAIICHUS HATSHKCHWHA TIPOBOAOB C OOEMX CTOPOH OT CpeaHel
AHKEPOBKH TP HW3MCHEHUHW TeMIlepaTypbl. Pa3HuIla HATSDKEHMH KOHTAKTHBIX
MPOBOJIOB W HECYIMX TPOCOB C JBYX CTOPOH OT CPEIHEH aHKEPOBKH,
oOyCJIOBJIEHHAs PEaKIUAMH MMOBOPOTHBIX KOHCOJIEH W (DUKCATOPOB, HE JODKHA
npeBbimath 1%.

3.8.4.11 Vron w3gomMa KOHTAaKTHBIX IIPOBOJIOB W HECYIIUX TPOCOB
KOHTaKTHOM MOJBECKU BO BCEX CIIy4asiX HE JOJDKEH MPEBBIMIATh 5°.

3.8.4.12 HarsokeHue CTpyH KOHTAKTHOM TIOJBECKH B CTaTHYECKOM
COCTOSIHUU JIOJKHO OBITh HE MeHee 15 H.

3.8.5 KonrtakTHas ceTh Ha cTaHIUAX. Bo3ayiHbie cTpenku

3.8.5.1 Ha cranmuax AOMKHO MPEAYCMATPUBATHCI MEXaHHUYECKOE
OTJICJICHUE KOHTAKTHBIX TOJIBECOK M Y3JIOB KOHTAKTHOM CETH MO TJIABHBIM ITyTSIM
OT COOTBETCTBYIOLIMX IIOJBECOK M Y3JIOB BTOPOCTEICHHBIX nyTed. Jliud
MO/IBCIIMBAHUS KOHTAKTHOW CETH TJIABHBIX ITyTEH JOJDKHBI IMPOCKTUPOBATHCS
MPEUMYIIIECTBEHHO KOHCOJIBHBIC OTIOPHI.

3.8.5.2 BozayiuiHble CTPETKd MOTYT ObITh BBINOJIHEHBI 0€3 MepeceueHus
KOHTaKTHBIX TPOBOJOB pabOYMX KOHTAKTHBIX TIOJBECOK C YCTPONCTBOM
JIOTIOJIHUTENBHON  (TpEThEil) KOHTAKTHOM TOJABECKHM WIH C [epeceueHueM
KOHTaKTHBIX TIPOBOJIOB.

3.8.5.3 HanpaBnenuss TeMOepaTypHbIX IEPEMEIIEHUNH  KOHTAKTHBIX
MIPOBOJIOB HA BO3/YIIHBIX CTPENIKAX TOJDKHBI OBITh OJTMHAKOBBIMH.
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3.85.4 B 30HE CKOPOCTHBIX CBE3I0OB MEXKIy TIJaBHbIMU MYyTSIMH
CEKIIMOHUPOBAHUE KOHTAKTHOM TOJBECKH MOXKET BBINOJHATHCS CEKIIMOHHBIM
U30JISITOPOM, JOMYCKAIOUUM TPOXOJ MOJBUKHOTO COCTaBa C YCTAaHOBJIECHHOM IO
ChE3/ly CKOPOCTBIO JBUKEHUS, JTUO0 U30IUPYIOUIUM CONPSIKEHUEM.

3.8.5.5 Ha rmaBHBIX MyTAX CTAHIMH, HA AUCHETYEPCKUX ChE3JaX MEXKIY
IJIaBHBIMU ITYTSIMU, & TAK)KE€ B MECTaX, IIe BTOPOCTENEHHbIE MYTHU MPUMBIKAIOT K
IJIaBHBIM, JTOJDKHA IPUMEHSATHCS MOJBECKA TOTO K€ TUIIA, YTO U Ha TJIABHBIX MYTAX
MIEPETOHOB.

3.8.6  KonTtakTHas ceTh IpH MPOX0/I€ UCKYCCTBEHHBIX COOPYKEHHI

[Ipoxox  KOHTAaKTHOW TMOJABECKHM TOJ  HOBBIMH  HMCKYCCTBEHHBIMH
coopyxkenusmu (MCCO), mepecekaroluMu KEJIE3HOJOPOKHbIE MYTH, MO XOIy
BBICOKOCKOPOCTHOTO JBMKEeHHSI co ckopocTbio OIIC cBeime 200 u qo 400 xm/4
JIOJDKEH OCYILECTBIISTHCA HACKBO3b, 0€3 OTOOMHUKOB JIJIi HECYIEro Tpoca, 0e3
CHW)KEHHSI BBICOTHI TMOJABEIIMBAHUS KOHTAKTHOTO MPOBOJAa M 0€3 pa3aHKEpOBOK
HECYIIIeTO TpOca, a TakkKe 0e3 M3MEHEHMsS THUIa OMOPHBIX Y3J0B KOHTAKTHOM
MOJIBECKHU.

3.8.7 IlopaepkuBaroniyie U PUKCUPYIOIMINE KOHCTPYKIIUU

3.8.71 B KkayecTBe MNOJACPKUBAIONIMX KOHCTPYKIIMI KOHTAKTHOU
MOJIBECKU JTOJIKHBI UCIIOJIb30BaThCS MOBOPOTHBIE TOPU30HTAJIbHBIC
M30JMPOBAHHBIE KOHCOJIM U3 AJIFOMUHUEBBIX CILIABOB.

KoHconm momkHBI 0o0ecrieuynBaTh HANIEKHOE KPEIUICHHE HECYIIETO Tpoca
KOHTAaKTHOMW MOABECKH B TPEOYEMOM TIOJIOKCHHUH TI0 BBICOTE U 3UT3ary, CBOOOIHOE
TEMIIEpaTypHOE TMEpeMEeIIeHne HECYyIero Tpoca BIOJb TWyTH, HAIASKHOE
IEKTPUUECKOE COSAMHEHUE HECYIIETO TPOCa ¢ KOHTAKTHBIM ITPOBOJIOM.

3.8.7.2 ®uxcaropbl pabo4yero KOHTAKTHOTO MPOBOAA JIOJDKHBI OBITH
COUJICHCHHBIMH, BBITOJITHCHHBIMA W3 JIETKUX CIUTABOB, OOCCICUYMBATH HAJICKHOE
KpeIJICHUE KOHTAaKTHOT'O MPOBOJA B TPeOyeMOM TMOJIOKEHUH TOMepeK MyTu (110
3Ur3ary) M BO3MOXKHOCTb PETryJUPOBKM 3HUT3ara KOHTAKTHOTO TPOBOJA TIpU
HaXaTUU TOKOIIPUEMHUKA.

3.8.7.3 Hecymas cmocoOHOCTh TOMJICPKUBAIONIUX H  (DUKCUPYIOIIUX
KOHCTPYKIIMH  JOJDKHA OBITh ~ OrpaHMYEHAa 1O  KPUTEPUSM MPOYHOCTH,
YCTOMYUBOCTH U KECTKOCTH.

3.8.7.4 Pacyersl  Hecymell  CHOCOOHOCTH  TMOJACPKUBAIOIINX U
(UKCUPYIONUX KOHCTPYKIIMH W WX TPHUBSI3KA TPU TPOSKTHPOBAHHWH JIOJDKHBI
BBITIOJTHATHCS] HA paCUCTHBIC HArPY3KH TIPH HAMXY/IIIEM COYCTaHHH.

3.8.7.5 Kpenexunbie wuznenus, NpUMEHAEMbIE B TMOACPKUBAIOININX U
(UKCUPYIOMINX KOHCTPYKITUSX, JTOJIKHBI OBITH BBITIOJTHCHBI u3
KOPPO3UOHHOCTOMKOM CTAJIU.

3.8.8  CrpoutenbHble KOHCTPYKIUU

3.8.8.1 CrpourenbHble KOHCTPYKIIUM KOHTAaKTHOMW ceTH (CTOWKH U
byHIaMEHTBI OTOp, AaHKEPhl, KECTKUE TIIOMEPEUYUHbI) JIODKHBI OTBEYATh
CJIEIYIONTUM TPEOOBAHMSIM:

— o0ecreynBaTh TPOYHOCTH U IKECTKOCTH B TEUEHHWE BCErO CpPOKa
SKCIUTyaTauu: He MmeHee 50 Jiet;
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—  OBITh MAJIOOOCITYKUBAEMBIMU U PEMOHTOTIPUTOTHBIMU;

— COOTBETCTBOBATh XapaKTEPUCTUKAM TPYHTOB, B KOTOPBIX 3aKPEILISIOTCS
byHIaMEHTHI;

— HE OKa3blBaThb BPEIHOTO BO3JCHCTBUS HA OKPYXKAIOUIYI0 Cpely U
3eMisiHOE 10JI0THO BCM.

3.8.8.2 Marepuan g CTPOUTEIbHBIX KOHCTPYKIIMM KOHTAaKTHOM CETH
ClelyeT BBIOMpAaTh B 3aBUCHUMOCTH OT KJIMMAaTHYECKUX YCIOBUW paiioHa
CTPOUTEIBCTBA (TEMIIEPATYPHI BO3/IyXa, arPECCUBHOCTU OKPY>KAIOIIECH CpeIbl).

3.8.8.3 Bce crpouTenpHble KOHCTPYKIIMH, ITOCTaBIIIEMble Ha OOBEKTHI
BCM, nomxHbl UMETh cepTU(UKATHI KayecTBa W JEKJIapalio Ha COOTBETCTBUE
npuMeHeHusi. Bece MaTepualibl, UCTOIb3yeMbIE MPU MPOU3BOACTBE KOHCTPYKIIUH,
JTOJDKHBI UMETh MaclopTa Wik cepTU(UKAThI KauecTBa.

3.884 Jlns omop  KOHTaKTHOM  CETH  JIOJDKHBI  MPUMEHSTHCA
METaJUIMYECKHE CTOMKH C pa3/IebHON YCTaHOBKOW Ha (DyHIAMEHTHI.

3.8.8.5 Hecymas cnocoOHOCTh CTOEK OIMOpP JOJDKHA OBITh OrpaHUYEHA I
KPUTEPHUSIM TIPOYHOCTH, YCTOMYNBOCTH U JKECTKOCTH.

[Ipu HarpyXeHUW CTOWKM MaKCHUMaJIbHO JOMYCTHUMBIM MOMEHTOM (B
IUIOCKOCTH TIONEPEK OCU MYTH), COOTBETCTBYIOUIUM €€ IPOEKTHON Hecylei
CIIOCOOHOCTH, TIPOTUO HAa YPOBHE KOHTAKTHOTO MPOBOJIA HE JOJDKEH IMPEBBIIATH
40 mm.

Hecymiast cnocoGHOCTh CTOEK OTOpP B HAIIPaBJIECHUU BJIOJIb OCH ITYyTH JOHKHA
cocTaBysITh He MeHee 60% Hecylel cmocOOHOCTH B HAMPABIICHUU TIOTIEPEK OCH
MyTH.

Koaddurment 6e3omacHocTy 11t CTOEK MPUHUMAETCS pPaBHBIM 1,6.

[Togbop crToexk mO Hecyleld CHOoCOOHOCTH CIEAYyeT MPOBOIUTH IO
pacueTHBIM Harpy3kam Mpu HanOoJiee HeOIaronpUsITHOM PEKUME.

3.8.8.6 baza pa3mernienuss OTBepCTUH s KperyieHUs K QyHIaMEeHTaM C
MOMOII[LI0 AaHKEPHBIX 001TOB A0JKHA cocTaBisTh 400x500 MM B COOTBETCTBUHU C
I'OCT P 19330-2013.

3.8.8.7 V3apl KperuieHUs TOIACPKHUBAIONINX KOHCTPYKIUH (KOHCOJIEH,
KPOHIIITEHHOB W JIp.) Ha OMOpaxX KOHTAKTHOW CETH JTOJKHBI OBITh BBIMOJHEHBI C
MOMOIIBIO 3aKJIAJHBIX JeTajei, YCTaHABIMBAEMBIX B CHEIHAIbHBIE OTBEPCTHUS
CTOEK.

3.8.8.8 Jlns paitoHoB ¢ pacueTHou Temreparypoit Bosayxa (mo CII
16.13330.2011) mo munyc 45 °C BKIIOYUTEIHHO METAJUIMYECKUE CTPOUTEIbHBIC
KOHCTPYKITUU JOJDKHBI OBITH BBITIONHEHBI U3 ctanu C245 TTOCT 27772-88. Jlnsa
JIMCTOBOIO TpoKara ciieayeT mpumMeHsTh ctaib Mapku Ct3mcS mo I'OCT 380-2005, as
dbaconnoro npokara — ctaiab Mapku Ct3cnS mo I'OCT 535-2005. [dns paiioHOB ¢
pacyeTHON TEMIIEPATYypOr OKPYX AIOIIEro Bo3ayxa HUxke MUHYC 45°C U 10 MUHYC
55°C  BKJIIOYMTENBHO  KOHCTPYKIMM  JOJOKHBI ~ OBITh  BBINOJIHEHBI U3
HuskoneruposaHHoit cranm C345 no 'OCT 27772-88 mapku 0912C-12 mo I'OCT
19281-89 ¢ rapantueit cBapuBaeMoctu. CBapka SJEMEHTOB CTOCK JOJKHA OBITh
BBIITOJIHEHA B cMecHu 3amuTHBIX razoB nmo I'OCT 14771-76 B COOTBETCTBUU C
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tpeboBanusimu  CII  16.13330-2011. KonTponp KadyecTBa CBapHbIX IIIBOB
BoinosiHgercs mo 'OCT 23118-2012 u 'OCT 3242-79.

3.8.8.9 ®yHmaMeHTHI ONIOPHBIX KOHCTPYKIIUNA U aHKEPOB JIJIsI MPUMEHEHUS
Ha BCM 10/KHBI COOTBETCTBOBATH CJIEAYIOLIUM JOTIOTHUTEIBHBIM TPEOOBAHUSIM:

— TEXHOJIOTMYHOCTh M3TOTOBJIEHHUS U MOHTaXa JJIs Pa3HbIX HCIOTHEHUM
BEPXHETO CTPOEHUS JKEJIE3HOI0POKHOTO MTYTH;

— CTOMKOCTB K IIOYBEHHOU KOPPO3UH;

— TPOCTOTA U IOCTYIHOCTH JUArHOCTUKH;

— BBICOKas Hecyllasi CHOCOOHOCTb;

— BO3MO’KHOCTH MCIIOJIb30BaHUS B CHIMYYUX, MYYUHUCTHIX, arPECCUBHBIX U
JIPYTUX TPYHTAX.

B kauectBe ¢yHmameHTOB (B 3aBUCHMOCTH OT KOHCTPYKIIMH MYTH |
XapaKTEPUCTUKHU TPYHTOB) MOTYT OBITh UCIIOIB30BAHBI CIICIYIOIINE CTPOUTEITBHBIC
KOHCTPYKIIUU:

— OypoHaOMBHBIE CBaH;

— BHUHTOBBIE CBau WU  BHOpomorpyxkaemble  (QyHIaMEHTHI U3
METAJTUYECKUX TPYO;

—  TIOJIbIC IMJIMHIPHYECKUE KEIe300€TOHHBIE CBaN;

— Majo3arityOJIeHHbIE Kene300eToHHbIe (PruOpoOeTOHHbIE) PYHIAMEHTHI U
aHKEePBHI;

— BuUOpomorpyxaemble xene300eToHHbIe (GYHAAMEHTHl (TOJBKO  JUIS
OTJIEIbHBIX TPUMEHEHUH, HAIPUMEP HA KOHTAKTHOM CETH CTaHIIHiA).

3.8.8.10 dynmamMeHTHI OMOp KOHTAKTHOW CETH JOJDKHBI 00eCIeuynuBaTh
POYHOCTH 33JICJIKH B TPYHTE HE MEHEe HeCyIIel CTOCOOHOCTH CTOEK OTIOp.

3.8.9  HM3omsaropsr

3.8.9.1 MHzomaropsl B y3laX KOHTAKTHOW CETH KOHCTPYKTHUBHO JOJIKHBI
ObITh TOJUMEPHBIMU CTEPKHEBBIMU C LIEJIBHOIUTOW KPEMHUHOpPraHM4YEeCKON
00010uK0il. I3075TOPHI JOJKHBI UMETh 3aIIUTY OT MTHII.

3.8.9.2 TlomumepHsbie M30JIATOPBI JOJIKHBI COOTBETCTBOBATh
HarmoHanbHOMY cTanaapty 'OCT P 55648-2013.

3.8.10 IlIpoBoma u TPOCHl KOHTAKTHOM CETH

3.8.10.1 B KOHTaKTHOW TIOJIBECKE JOJDKHBI TPUMEHSTHCS OPOH30BBIC
KOHTAKTHBIE TpoBofa cedenmeM 120 mmm 150 mMm® (cedeHme BHIOMpaeTCs MpH
MPOCKTUPOBAHUM TI0 PE3yJIbTaTaM DJCKTPUUYECKUX PACUETOB U MOJCITUPOBAHUS
B3aMMOJICHCTBUS KOHTAaKTHOM TMOJIBECKM C TokKompueMHukamu). Dopma
TIOTIEPEYHOTO CEUCHHsI KOHTAKTHBIX TMPOBOOB JOJDKHA COOTBETCTBOBATH TPEOOBAHUSIM
HOPMATUBHBIX TEXHHYECKUX JIOKyMEHTOB (puc. 3.1).
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PI/IC. 31 BapI/IaHTBI nonepéquro Cé‘lCHHH KOHTAKTHBIX HpOBOL[OBZ
a— 120 mm? o TOCT P 55647-2013, 6 — 150 mm? o TOCT P 55647-2013,
¢ — AC-120 mm® o EN 50149, 2 — AC-150 mm? 1o EN 50149

3.8.10.2 MaxkcumanbHO JOMYCTUMBI MECTHBIH HM3HOC KOHTaKTHOTO
MPOBO/JIa MPUHUMAETCA paBHBIM 20% MIOIIAAN NONEPEYHOTO CEYEHUS.

3.8.10.3 Hecymue Tpochl KOHTAaKTHOM MOABECKH JOJIKHBI BHITIONHSATHCS U3
OpOH30BBIX MHOTOMPOBOJIOYHBIX MPOBOJOB. (CeueHue MPOBOJOB OMPEACISACTCS
pacyeTamu.

3.8.10.4 OcHoBHBIE (PUBUKO-MEXAHUYECKHE XapPAKTEPUCTUKH HECYIIUX
TPOCOB JIOJKHBI COOTBETCTBOBATH MPUBEJIEHHBIM B Ta0I. 3.3.

3.8.10.5 Pacyer MakCUMaJIbHBIX JOIYCKA€MBIX HATSHKCHMA KOHTAKTHBIX
MIPOBOJIOB U HECYIIUX TPOCOB JOJKEH IMPOU3BOAUTHCS MO METOAY MPEACIbHBIX
COCTOSIHU.

3.8.10.6 Ha yvacTkax mepeMeHHOTO Toka 2x25 kB Ha omopax KOHTaKTHOM
CETH, KpOME KOHTAaKTHOW ITOJBECKH, TOJIBCIIMBAIOTCS IMHUTAIOIINE M OOpaTHBIC
NpoBoAa. B 30HE MOAKIIIOUEHUS TATOBBIX MMOJACTAHIMA U JIMHEWHBIX YCTPOMCTB
AIIEKTPOCHA0KEHUS MPOBO/IA MUTAIONIUX M OTCACBHIBAIOIIUX JIMHUHA Pa3MENIaroTCs
Ha OTAENbHBIX omnopax. [logBecka Apyrux IpPOBOMOB Pa3iIMYHOIO Ha3HAYECHUS,
KpOME TIPOBOJIOB CHCTEMBI TSATOBOTO JJICKTPOCHAOKECHHMS, Ha OIMOpaxX KOHTAKTHOM
CETH, KaK MPaBUJI0, HE JOMYCKAeTCs.

3.8.10.7 Ilurarounue m oOpaTHBIC TMPOBOJA JOHKHBI UMETh PA3aHKEPOBKY
yepe3 Kaxaple 3,5 — 4,5 KM KOHTakTHOM TMOJBECKHM Ha OTIEJIBHO CTOSIIUX
aHKEPHBIX OMNOpax, a TaKXKe TMPHU TMPOXOAE WCKYCCTBEHHBIX COOPYKCHUH,
MIEPECEKAIOIINX HKEJIC3HOIOPOKHBIC Iy TH.

Hatspbkenrne HeKOMITEHCHUPOBAHHBIX TTPOBOJIOB JIOJDKHO YCTAHABIIUBATHCS TI0
MOHTQ)XHBIM TaOJMIIAM C YYETOM JUJIMHBI SKBHUBAJIEHTHOTO MPOJETa aHKEPHOTrO
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ydacTKa Il TaHHOW JIMHWW, CKOPOCTH BETpAa W TOJIIMHBI CTEHKH TOJIOJENa,
OTIPEIEISIEMBIX C YYETOM MECTHBIX KIMMATHYECKUX YCIOBUH.

3.8.11 Apmarypa, CTpYHBI, DJIEKTPUUECKUE COSTUHUTETN

3.8.11.1 CoeaunuTtenbHble, CTPYHOBBIC, (PUKCUPYIOLIKE U APYTUE 3KUMbI
KOHTAaKTHOM CETH JOJKHBI MMETh IUIAIIEYHYI0 KOHCTPYKIIMIO, BBIMOJHSATHCA W3
KPEMHUCTO-HUKENEBON OPOH3bI (MJIM aHAJTOTUYHOM) METOI0M TOpsiYeH IITaMIIOBKU
U KOMIUIEKTOBAaTbCA  KPEMEeKOM M3  KOPPO3MOHHOCTOWKOW  cramu.  Jlms
IEKTPUUECKUX  COCIUHUTENCH  JOJDKHBI ~ TPUMEHSATHCA  3KUMBI U3
AIEKTPOJUTUIECKON MEH.

3.8.11.2 Marepuanbl U3AeNUid apMaTypbl JOJDKHBI CJIEIyeT BBIOMpPATh C
Y4€TOM KOHTAKTHOW COBMECTUMOCTH U WCKIIOYCHHUS JJICKTPOXUMUYECKONW U
AIEKTPUYECKOU KOPPO3HH.

3.8.11.3 AHTHUKOPPO3MOHHOE MOKPBHITHE W3JEIHH M3 Yyr'yHa W CTalld, He
UMEIOIINUX PE3bObl, JOJKHO OBITh BBIMOJIHEHO METOJOM TOPSYEro IUHKOBAHUS
tommuHON 120—150 MxMm. [ u3aenuii apMaTyphl, UMEIOIINUX Pe3b0y JTHaMETPOM
6onee 12 MM, aHTUKOPPO3UOHHOE MOKPBHITHE JIOJDKHO OBITH BBIMOJTHEHO METOIOM
tepMoudPpy3noHHOrO0 IMHKOBaHMS ToimuHor 18-20 mxM. Bce kpenexHbie
U3JIeTUsl C JAMaMETpOM pPe3bObl 10 12 MM BKJIIOYUTENBHO JOJKHBI OBIThH
U3TOTOBJICHBI U3 AaHTUKOPPO3UOHHON CTaIH.

3.8.11.4 MW 3nenus apmaTyphl, IOABEpraromuecss BUOpaluu, J0JKHBI ObITh
CIIPOCKTHPOBAHbI TaKUM obpazom, YTOOBI UCKITIOUNTD MOTEPIO
paboTOCIIOCOOHOCTH B XOJI€ AKCILTyaTal[|y.

3.8.11.5 Apwmarypa, ycraHaBiMBacMas Ha TPOBOJAX KOHTAKTHOU
MOJBECKH, JOJDKHA HWMETh MHHHMAIbHYI0 BO3MOXHYIO Maccy. Apmartypa,
yCTaHaBJIMBaeMass Ha KOHTAaKTHOM TIPOBOJE, JOHKHA OBITh CIPOCKTUPOBAHA C
yaeToM GopMbI cedeHHs MpoBoja (cM. puc. 3.1).

3.8.11.6 Bce uznmenusi apMaTypbl OJDKHBI BBIIEPKUBATH 0€3 OCTATOYHOM
nedopmaliii, OTPULIATEIFHO BIUSIONICH HAa MX (YHKIMOHAIBHOCTH, HATPY3KY, B
1,33 paza npeBblaronlyo AomyckaeMyro. M3nenust apmaTypbl, BOCHPUHUMAIOIIHNE
MIPOJIOJIBHOE HATSKEHHUE TIPOBOJOB KOHTAKTHOM MOABECKH, TOJKHBI 00€CTICUnBaTh
MIPOYHOCTH 3aJEJIKU HE MEHEE Pa3phIBHOTO YCHIINS COSUHSIEMBIX MPOBOJIOB.

3.8.11.7 3axxuMbl cpefHEl aHKEPOBKHU JIOJKHBI 00ECIIeYHBATh MPOYHOCTH
3aJIeTTKA HE MEHBIIIE Pa3pPBIBHOTO YCHIIUS TPOCA CPEIHEH aHKEPOBKH.

3.8.11.8 TlomnepxuBaronue 3aXKUMbl JOJKHBI HMETh JIONYCKAEMYHO
Harpy3kKy, He MeHee 4YeM B 2,5 pa3a MNpeBBIIAONIYI0 3KCILTyaTallMOHHYIO
HarpysKy.

3.8.11.9 Apmarypa gomxHa oOecreyuBaTh NMPOTEKAHHUE TOKA KOPOTKOIO
3aMbIKaHUs TpH MpoOoe U30IIUN 0€3 0TKa3a KOHTAKTHOW CETH.

3.8.11.10 /lomyckaemble MOMEHTHI 3aTSKKH OOJITOBBIX COCIMHEHUN B
U3JIETUSAX apMaTypbl JOJKHBI MPUHUMATHCS C YYETOM MaTepuajia M JuaMeTpa
00NTOB.

3.8.11.11 Apmarypa, BOCIpPUHUMAIONIAS YCWJIHS OT 3aTSHKKH  OOJTOB,
JOJDKHA BBIJIEPKUBATh 0e€3 ocTaro4yHou naedopmanuu ycwime, paBHoe 1,33
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JOTTYCKaeMOW CHJIBI 3aTSDKKA B COOTBETCTBMM C HAIMOHAIBHBIM  CTaHIAPTOM
I'OCT 19330-2013.

3.8.11.12 Tlo ocraibHBIM TpeOOBaHUSAM H3JEIUS apMaTypbl KOHTAKTHOU
ceTd NoJDKHBI cooTBeTcTBOBAThL [ OCT 12393-2013.

3.8.11.13 CTpyHBl KOHTAKTHOM TMOJBECKH JOJDKHBI OBITH BBITIOJHEHBI W3
TMOKUX MEJKOKUIIBHBIX OpOH30BBIX MPOBOJIOB. CTPyHBI JOKHBI 00ECIeUnBaTh.
MOJBCIIMBAaHNE KOHTAKTHOTO IIPOBOJA Ha IMPOEKTHOM BBICOTE; MHHHUMAJIbHBIN
pecypc JABa MIULIMOHA IMKJIOB IMPOXOJa TOKONMPHEMHHKOB 0€3 TOBPEKICHUS;
BBICOKYIO  3JIJACTUYHOCTHh JUISI yYMCHBIICHUS BIMSIHUS HAa JUHAMUYCCKUE
XapaKTEPUCTHUKNA KOHTAKTHOW TOJABECKH. KOHCTpPYKIMS CTPyH HOJDKHA OBITh
MIPOBEPEHA PECYPCHBIMHU UCTIBITAHUSIMH.

3.8.11.14 TlpogonpHbie W TIOMEPEUHBbIE DJICKTPUUECKUE COCTUHHUTEIN
JOJDKHBI BBITTOJHATHCS W3 MEITHBIX MHOTOTIPOBOJIOYHBIX MPOoBOJOB. CeueHne u
KOJIMYECTBO ITONEPEYHBIX AICKTPUUSCKUX COCIMHUTEIICH Ha aHKEPHOM YYacTKe
KOHTAKTHOM ITOJBECKH JOJDKHO OMPEACISThCSA pacueTaMHM TOKOpACTpEIeICHUs B
KOHTaKTHOM MOJBECKE.

3.8.12 3a3emieHuE M 3aIIUTa KOHTAKTHOMU CETH

3.8.12.1 KonrakTHas CETh IOJDKHA OTBE€YaTh TpeOOBaHUSIM,
MPEABABIIEMBIM K CHCTEME 3aIlUThl YCTPONCTB AJIEKTPOCHAOKEHUS W YKa3aHHBIM
B pazjeine 3.7.

3.8.12.2 Bce OTKpBITBIE TOKOMPOBOMSIIME YaCTH KOHTAKTHOM CETH, HE
HaxXOJSAIIUECS IO HaMpsHKEHUEM, JODKHBI OBITh IMOAKIIOYEHBI K CHCTEME
3aIIATHOTO 3a3eMJICHUS TOCPEICTBOM IMPHUCOSAWHEHUS K TPOBOAAM OOpaTHOTO
Toka (cM. pazmen 3.10).

Ha yyacTkax mOCTOSIHHOTO TOKa METAITIMYECKHE CTOMKH ONOP KOHTAKTHOMU
CETH JIOJDKHBI UMETh HAJIC)KHYIO H30JISIHIO OT 3EMITH.

3.9 ToxonpueMHUKH

3.9.1 KodTtakTHas mojBecka W TOKONPUEMHHUKH TPU MPOEKTUPOBAHUU
BCM nomkHBI paccMaTpuBaThCsl KaK €IuWHAas DJICKTPOMEXaHWYECKas CHUCTEMA,
JTUHAMUAYECKUE XapPaKTEPUCTHUKA W KAuyeCTBO CKOJB3SIIETO OSJIECKTPUUYECKOTO
KOHTaKTa KOTOPOW OOYCJIOBJIEHBI MapaMeTpaMu U TOKOIIPUEMHUKA, U KOHTAaKTHOU
MOJIBECKH.

3.9.2 ®opma mon03a TOKOMPUEMHUKOB BBICOKOCKOpOcTHOTO JIIC
JIOJI’)KHA COOTBETCTBOBATH puC. 3.2.

a) 725 3)

- |
L 1100 1200-1270
(padoyas 30Ha) ‘ ‘ (padouas 30Ha) ‘

120-150
320-350

DQﬂ ‘

R>10000
/|

e
R10000

‘ 1950 2000-2260

i

Puc. 3.2. ®opma 1moo3a TOKONIPUEMHHUKA!
a — BeicokockopocTHoro JIIC B coorBercTBuu ¢ puc.B.3 EN 50367; 6 — mo TOCT P 32204-2013
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3.9.3  Pabouas BbicOTa M0JI03a BHICOKOCKOPOCTHOTO TOKOTPUEMHUKA TIPU
npwxeHnn OIIC Ha HOBBIX ywyacTkax BCM co ckopocteio Bbiie 200 u 10
400 km/4 nomKHA HAaXoAUThCs B auarnasoHe ot 5570 mpo 6200 mm ot YI'P. Ilpu
BBIX0J1€ BEICOKOCKOpPOCTHOTO DIIC Ha neMcTByIOINE Y4aCTKH KOHTAaKTHON CETH CO
CKOpocTsMU HUke 250 KM/4 TOKOIIPUEMHHK JIOJHKEH 00eCIeuyrnBaTh TOKOChEM TIPU
MaKCHUMaJIbHOM BBICOTE KOHTAKTHOTO mmpoBoAa 6800 mm ot YI'P.

3.9.4  Crarnyeckoe Ha)kaThe TOKONPHUEMHHMKA Fy, Ha MEpEeMEHHOM TOKe
nOJKHO coctaBisaTh 70 20 H.

3.9.5 AbspommHamuueckass COCTaBJSIONMIAs] KOHTAKTHOTO HaXaTHs [y
JOJKHA ~ OBITh  NPUOMMKEHAa K  I€JeBOM  3aBUCUMOCTH (B HBIOTOHAX)
F, =0,00097V 2 rue V — ckopocts aemkenns DI1C, km/4.

3.9.6 KonraktHas cerbp BCM gomkna ObITh paccudTaHa Ha
skcruryatanuio  OIIC ¢ omHMM  wWiM  JBYyMS OJHOBPEMEHHO IOIHSTHIMU
TOKOIIpUEMHUKAMHU. PaccrosiHre MeEXay JAByMs paOOuYMMH TOKOIPHUEMHUKAMU
JIOJDKHO cocTaBIIATh He MeHee 150 M u He 6oiee 400 M.

3.10 OoparHasn 3ekTpoTsiroBasi cetb (OTC) u 3a3emiieHust

3.10.1 JIns BBICOKOCKOPOCTHBIX JIMHUH CO CKOpPOCTAMHU ABMkKeHHS oT 200
no 400 km/u oOpaTHasi TAroBas CETh CO3JA€TCSd HAa OCHOBE MapaJICIbLHOIO
BKJIFOYEHHUS] TATOBBIX PEIbCOB, HUMEIOIIUX JJIEKTPUUYECKOE COEIMHEHHE B
IIPOJIOJIBHOM HANpaBICHUH MOCPEICTBOM PEIBCOBBIX COECAUHUTENEH U JIPOCCEIIb-
TpaHc(hOpPMaTOPOB, a B ONEPEYHOM HAMPABIECHUU — MOCPEACTBOM MEKIYIYTHBIX
COEMHUTENEH, 1 00paTHOTO MPOBO/IA, MPOKIABIBAEMOI0O 110 OIIOPaM KOHTAaKTHOM
CETHU C MOJIEBOM CTOPOHBI HA BBICOTE KOHTAKTHOTO MpoBoja ot YI'P.

3.10.2 OOpaTHbIif TPOBOJ JOJKEH BBIMOIHATH (PYHKIIMIO MPOMYyCKa
OOpaTHOTO TOKa, OpraHU3allMd KOHTypa 3a3eMJICHHMs] ONOp KOHTAKTHOW CeTH,
CHWD)KEHMS DJIEKTPUYECKUX MOTEHUHUAIOB PEJIbCOB OTHOCUTEIBHO 3E€MJIM, & TAKXKE
oOecrieueHusi  dNeKTpoMarHuTHoW  coBMmectumoctu (OMC) ¢ apyrumu
TEXHUYECKUMU CPEACTBAMHU (CBSI3H, PAAHO, TEICKOMMYHUKALUN U T. 1.).

3.10.3 OcHoBHBIMH KpuTepusiMH TpH BbiOOpe mapamerpoB OTC mpu
TOHaNBbHBIX penbcoBbIX Hermsax CILb (TPLY) sBustores:

— Tun HanonbHOM ammapatypsl CLb, cOOTBETCTBYIOIIMII NOACUCTEME
TSATOBOT'O AJIEKTPOCHAOKEHMS;

— MeCTa YCTAaHOBKM W CXEMbl MOJKIIOYEHHS K TITOBBIM pEIbCaM
3a3eMJISIONIUX YCTPOMCTB M JIMHWM OOPAaTHOTO TOKA TSATOBBIX MOACTAHIIMN |
aBTOTpaHCPOPMATOPHBIX ITYHKTOB;

— MeCTa YCTAaHOBKHM CIELHMAJIbHBIX BBIPABHUBAIOIIUX JIpoccesied U
JIpOCCENb-TPAHCPOPMATOPOB, MEKAYPEITHCOBBIX M MEXIYIYTHBIX COSTUHUTEICH.

3.10.4 B kadectBe O0OpaTHOTO MPOBOAA MPUMEHSETCS AITIOMUHUEBBIN
MHOTOITPOBOJIOYHBIN MPOBOJI CEUEHUEM B MEIHOM SKBUBAJICHTE HE MEHEE CEUCHUS
IIPOBOJIOB KOHTAKTHOM MOJIBECKHU.

3.10.5 OTC pgomxHa COOTBETCTBOBaTh TPEeOOBAaHUSAM HAJEKHOTO U
3JIeKTpo0OE30MacHOro (bYHKIIMOHUPOBAHHUS ANEKTPOTATOBOI CETH,
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00ecreunBaeMoro 3a CUeT JEKTPUUECKON HEMPEephIBHOCTU PEbCOBOM JIMHUU OT
JF000r0 y4JacTKa MyTH JO MeCTa IMOAKIIOUEHHUS K JHHHSIM OOpaTHOTO TOKa
TAroBBIX TofcTaHmii W ATII, mpuMmeHeHHs OECCTHIKOBOTO TIYTH, THOKHX
MPUBAPHBIX CTAJIEMEIHBIX DJIEKTPOTATOBBIX COSAMHHUTEICH pPACUETHOTO CEUCHUS,
YCTAaHOBKH Ha W3OJHUPYIOMIMX CTHIKaX METAJUIOMOIMMEPHBIX H30JUPYIOIIIX
HaKJIaJIOK.

3.10.6 Jlunusa oOGpaTHOTO MPOBOAA JOJKHA MPOKJIAILIBATHCS IO OMOpaM
KOHTaKTHOW CeTH (QHAJIOTMYHO SKPaHUPYIOIIEMY MPOBOAY) C MOIKIIOYCHHEM K
TATOBBIM peJIbCaM C IMOMOIIBIO JPOCCENb-TPAHC(HOPMATOPOB, YCTAHABINBAEMBIX
Ha paccrossHAn 500 M Ipyr OT Apyra Ha Ka)XJA0M IIyTH.

3.10.7 3a3zemiieHMe METAUNIMYECKUX DJIIEMEHTOB M YCTPOMCTB B 30HE
AIIEKTPOTSTOBOM CETH, HOPMAJbHO HE HAXOJIIIMXCS TMOJ HAIMpsDKEHHUEM, MOXKET
OBITh BBITIOJIHEHO TYTEM HX COCOUHEHHs] C OOpaTHBIM MPOBOAOM, KOTOPBIH
COEIUHSETCSI CO CpeaHEH TOYKOM Jpoccenb-TpaHcopMaTopa uepe3 Kaxable
500 m.

3.10.8 TIlo jeicTByIONIMM HOpMAaTHBaM 3a3€MJICHHE DJIEMEHTOB U
YCTPOMCTB Ha CTAHIMSIX MOKET ObITh MHIMBUYAJIbHBIM U/UIIN TPYIIIOBBIM.

3.11 ToxocbeMm

3.11.1 TexHuyeckue peHIeHUs] MO0 KOHTAKTHOW CETH M TOKOIPUEMHHUKAM
JIOJDKHBI OBITh B3aMMHO COTJIACOBAHBI JJisi 00ECTICUEHUS HAJIEKHOTO TOKOCHEMA,
COOTBETCTBYIOIIETO TMOTPEOIIEMOMY W3 KOHTAKTHOM CETH TOKYy TMoe3[a, H
TpeOyeMbIX TIMapaMeTpPOB JIWHAMHYECKOTO B3aWMOJICHCTBUS TIPU JIBIKCHUU
BBICOKOCKOPOCTHBIX TTOE3/I0B BO BCEM JHAMa30HE CKOPOCTEH TBUKECHHUS.

3.11.2 KadecTBO TOKOChEMa JIODKHO OIICHHBATHCA TEXHHUYCCKUMHU
MOKAa3aTeNIIMA KOHTAKTHOTO HAKATHS WM TIPOIEHTOM UCKpeHHUs. J[OMOIHUTETHHO
JOJKHO KOHTPOJIMPOBATHCA OT)KAaTHE KOHTAKTHOTO TMPOBOJAa ToI (UKCcaTOpaMu
P MPOXOJIE TOKOTIPHUEMHUKA.

3.11.3 Ouenka kauecTBa TOKOChEeMa JOJDKHA MPOU3BOIUTHLCS Ha OCHOBE
MaTEMaTUYECKOTO0  MOJICTUPOBAHMS  B3aUMOJCHCTBUSL  TOKOIIPUEMHUKOB U
KOHTAaKTHOW MOJBECKH W HATYPHBIX HCIBITAHUN Ha OMBITHO-IKCIEPUMEHTAITHBHOM
y4acTKe.

3.11.4 Jlns olleHKH KayecTBa TOKOCheMa JOJKHBI ObITh BEIOpaHbl yU4aCTKU
KOHTAKTHOM MOJIBECKH, COCTOSIIUE U3 5—7 MPOJIETOB:

—  C MPOMEXYTOYHBIMH ITPOJICTAMH;

— B 30HE CpEIHEN aHKEPOBKU;

— B 30HE HEU3OJIHUPYIOIIETO COMPSIKEHHUS;

— B 30HE HU30JIMPYIOIIETO CONMPSKEHUS;

— B 30HE BO3AYIIHOW CTPEIKH.

3.115 Ha »skcnepuMeHTalIbHOM WM JEHCTBYIOLIEM YYacTKe IMpHu
npoxoxaennn DIIC ¢ 3amanHO# CKOPOCTHIO TBHKEHHUS JTOJDKHBI OBITh U3MEPCHBI.

— MTHOBEHHBIC 3HAYCHUS KOHTAKTHOTO HAXKATHUS KaXKIOT0 TOKOIIPUEMHHUKA
¢ yactotoil He meHee 200 ' mpu 3amepax Mo BPEMEHU WM HE PEXKE YeM 4depe3
kaxble 0,4 M pu 3amepax Mo pacCTOSHHUIO;
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— HWCKPEHHsI B MECTE€ KOHTAKTa TOKONPHUEMHUKA M KOHTAKTHOTO MPOBOJA
(Ipu HATYPHBIX UCIIBITAHUSX );

— OTKaTHs KOHTaKTHOTO MPOBOJIa TOKOMPUEMHHUKAMU MO/ PUKCATOPAMH.

3.11.6 Omenka KavyecTBa TOKOChEMa JOJHKHA TPOU3BOJUTHCS HA OCHOBE
CTaTUCTUYECKOTO aHajdu3a BBIOOPKM MTHOBEHHBIX 3HAYE€HUHW KOHTAKTHOTO
HaxaTusl. JI07KHBI OBITh BEIYHMCIICHBI CIICTYIONTHE TTOKA3aTeIH:

— CpellHee KOHTAaKTHOE HaxkaTue F;

— CpEIHEKBAJ[PaTUYECKOE OTKIOHEHUE KOHTAKTHOTO HAXaTHs C;

— CTaTUCTUYECKUNA MAKCUMYM KOHTaKTHOTO Haxatus Fp + 30;

— CTaTUCTUYECKUA MUHMUMYM KOHTAKTHOTO Haxkatus Fn - 30;

— npoueHT uckpenuit NQ.

3.11.7 Ilpu HATypHBIX UCTIBITAHUAX MPOILEHT UCKPEHUN BBIYUCISICTCS KaK
OTHOIIICHHE CYMMAapHOHW MPOJOJDKUTECIBHOCTH TOPEHUs Iyru (COXpaHstomeics
0omee 5 Mc) Kk 00111eMy BPEMEHHU U3MEPEHHUSI.

3.11.8 Ilpu MonmenupoBaHUM B3aUMOJCHCTBUS TOKONPUEMHHKOB H
KOHTAKTHOM TIOJIBECKM TMPOIEHT MCKPEHUN BBIYUCISAETCS KaK OTHOIICHUE
KOJIMYECTBA HW3MEPECHUN KOHTAKTHOTO HaXaTHs, NTPH KOTOPBIX OTCYTCTBYET
KOHTaKT TOKOMPHEMHUKA C KOHTAaKTHBIM ITPOBOJIOM, K OOIIEMY KOJIHYECTBY
W3MEPCHUI KOHTAKTHOTO HAXKATHSI.

3.11.9 KadecTBO TOKOCHhEMa CYHTACTCS YIOBICTBOPHUTEIBHBIM, €CIH
BEITIOJTHCHBI CJICTYIOITUE YCIOBUS:

— CTaTUCTUYECKUA MUHUMYM Fp - 3G MONOKUTEIBHBINH;

— CTaTUCTUYECKU MakcumMyMm Fn+ 30 He mpeBblIacT 3HAYCHUH,
MIPUBEJICHHBIX B Ta0J. 3.5;

— CTaHJAPTHOE OTKJIOHCHHE KOHTAKTHOTO HaXXAaTHsl G HE IPEBBHINIACT
0,3F;

— mpomeHT uckpeanii NQ ue npessimaet 0,2%;

— MaKCUMaJbHOE OTXKAaTHE KOHTAKTHOTO MPOBOJA TOKONMPHEMHHKOM IO
¢dbukcatopamu 6€3 yuera KIMMaTUYECKOTO BIUSHUS HE MpeBbIaet 150 M.

Tabauya 3.5
JlonmyCTUMBIN CTATUCTUYECKUN MAKCUMYM KOHTAKTHOT'O HAXKATHUSA

MaxkcuMaabHO JOITYCTHMBIN
Pon Toka CxopocTb nBuxkeHHs V, KM/4 | CTaTUCTUYECKUIT MAKCUMYM KOHTaKTHOTO
Haxarus Fp, + 30, H
J1o 200 BKITIOYUTEITHHO 300
[lepeMenHbIf Cspize 200 u 10 350 350
Csainte 350 u no 400 450

KauecTBO TOKOCHEMA JOJKHO OLIEHUBATHCS JJISI KAXKIOTO BIEPEIUUAYLIETO
Y TI03aIMUAYIIETO pabovyero TOKOMPUEMHHKA TT0e3/1a.

3.11.10 Maremaruueckoe MOJICTTUPOBAHUE B3aMMOJICHCTBUS
TOKONIPUEMHUKOB W KOHTAaKTHOM IIOJBECKU MOXET OBbITh BBHITIOJHEHO B
COOTBETCTBHH C MPOrPaAMMON:
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— I BBICOKOCKOPOCTHBIX IMO€3/I0B MPU CKOpPOCTAX ABHxkKeHHs oT 300 1o
420 KM/4 ¢ 11arom 5 KMm/4;

—  JUIA CTICITUABHBIX KOHTEHHEPHBIX MOE3/I0B IIPH CKOPOCTSX IBHKEHUS OT
100 mo 220 kM/4 ¢ rarom 5 Kkm/d.

MonenupoBane JOJDKHO OBITh BBINIOJHEHO JJii BCEX BapHUaHTOB
UCTIOTHEHUI KOHTAKTHOW IMOJABECKH, MJIAHUPYEMBIX Ui peanuzanun Ha BCM co
ckopoctssimu Bhimie 200 u 1o 400 km/4, mpu amHE nposieToB oT 30 mo 70 M ¢
maroMm 5 M, a TakKe JJIsl BCEX BapUAHTOB TOKONPHEMHUKOB M WX KOH(pHUTyparuu
Ha TMOJIBUKHOM COCTaBE.

3.12 IIuramoinye U 0TCAChIBAIOIIHAE JTHHUH

3.12.1 [Iluraromme  JUHUKM  DJIEKTPOTATOBOM  CETH  COCIUHSIOT
pacrnpeienuTeIbHble YCTPOUCTBA TATOBBIX MOACTAHIIMN M JUHEHWHBIX IMYHKTOB
TATOBOTO JIEKTPOCHAOKEHHSI C KOHTAKTHOM CETHIO.

[Muraromue muauu BCM BBIOTHSAIOTCS, KaK MPABUIIO, BO3TYIITHBIMH.

[IpucoenuHeHre MNUTAIOMUX JIMHUA K KOHTAKTHOM IIOJABECKE JOJKHO
BEITIOJTHATHCSI METHBIMA MHOTOITPOBOJIOYHBIMHU ITPOBOIAMH TTOCPEACTBOM 3KMMOB
13 JJIEKTPOJIUTHUYECKON MEH.

3.12.2 OrtcacpiBaroiie JTUHUM SJICKTPOTATOBOM CETH COCAMHSIIOT MIWHBI
TATOBBIX TIOJICTAHIIMA M JUHEHHBIX IYHKTOB TATOBOTO 3JIEKTPOCHAOKECHUS C
00paTHOM AIEKTPOTATOBOU CETHIO.

OTcachIBaronye JMHUN MOTYT ObITh BO3YIIHBIMU WM KaOCITBHBIMH.

3.12.3 Bo3aymHple TUTAOIMME ©W  OTCACHIBAIOIIME JHUHUM  MOTYT
BBITIOJIHATHCSI U3 MEJHBIX,  CTAJCAIOMHUHHEBBIX WU  aTIOMHUHHEBBIX
MHOTOITPOBOJIOYHBIX MPOBOJIOB.

[ToaBemmBanue BO3AYIIHBIX MUTAIOMIMX M OTCACHIBAIOMIMX  JIMHHUM
OCYIIECTBIISIETCSI HA CAMOCTOSATEIBHBIX OMIOpax.

CeueHre TMHTAOMIMX M OTCACHIBAIOIIUX JIMHUW OMNpeNenseTcs Mpu
MPOCKTUPOBAHUH PACUETOM I10 HATPEBY.

3.13 DJieKTpOMATrHUTHAsI COBMECTHUMOCTH TEXHUYECKHX CPEJICTB B 30He
3JIEKTPOTHATOBBIX ceTei

3.13.1 Ha nunusax BCM no cucreme nepemenHoro toka 2x25 kB, 50 I'y
HEOOXOJMMO  YYUTBIBAaTb  BO3MOXXHOCTh  BO3HHKHOBEHUSI  MarHUTHOTO,
AIIEKTPUUYECKOTO U TAIbBAHWYECKOTO BIIMSHUS HA CMEKHbBIE YCTPOUCTRBA.

3.13.2 Tlpu MIPOEKTUPOBAHUU 151 COOpYKEHUN YCTPOWCTB
anekTpocHaOxkeHuss BCM  HeoOXoauMO y4YWTHIBATH MEINIAIOIIEE W OMACHOE
BIIMSIHUE DJIEKTPOMATHUTHOTO TOJIS, CO3/IaBA€MOT0 TSATOBBIMU TOKaMHU B IIPOBOJIAX
KOHTaKTHOW CETHU W 0OpaTHOM TITOBOM CETH, HAa DJIEKTPUUYECKYIO U DJCKTPOHHYIO
anmnaparypy, *KeJI€3HOJIOPOKHYIO 3JIEKTPOCBS3b, a TAKXKE HA 3JOPOBbE MEPCOHAIIA.

3.13.3 MakcuManabHBIi TOK KOPOTKOTO 3aMBIKaHUSI B DJIEKTPOTITOBOM
cetu Ha crtopoHe 50 kB AoKeH OrpaHHYMBATHCS 3a CYET COOTBETCTBYIOIIETO
PEaKTUBHOTO COMPOTUBIICHUS CHJIOBOTO TIMOHWXKAIOMIETO TpaHchopMaropa u
COCTaBJISITH He Oosiee 12 — 15 KA.
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3.13.4 HanpskeHHOCTh MarHUTHOTO TOJII M MOTEHLMajda peibca B 30HE
ANEKTPUPUITUPOBAHHBIX BBICOKOCKOPOCTHBIX JIMHUH, 3HAYCHUE
ncopoMEeTpUUECKOro Toka B KOHTakTHOM cetu ot OJIIC npuHUMArOTCS 1O
JEHCTBYIOLIUM HallMOHATBHBIM HOPMaM.

3.13.5 Ilpu mncodhoMeTpuyecKOM TOKE M MEIIAIOIIEM HaIpsHKCHHH,
MPEBBIMIAIONIMX ~HOPMATUBHBIE 3HAYEHMs, JOJDKHA TPOBOAMTHCS  OIICHKA
AJIIEKTPOMATrHUTHOTO BIMSAHUS YCTPOMCTB 3nekTpocHaOxeHus u JIIC Ha
AIIEKTPUYECKUE LEMU M JJIEKTPOHHYIO amnmaparypy pacdeTHbIM CIOCOOOM, B
COOTBETCTBUM C JACHCTBYIOIIMMU HOPMAaTUBHBIMU JOKYMEHTamMH. B pacuerax
CIIEIyET pa3iuyaTh CXEMY OJHOCTOPOHHErO M JBYXCTOPOHHEro nuranus. Kpome
TOro, TpeOyeTcsi Y4UThIBaTh TPU peXUMa padOThl DBIEKTPOTATOBOM CETH:
HOPMAaJIbHBIN PEXHUM (BCE TATOBBIE MOJACTAHIIMU TOIKIIOUYECHBI); BBIHYKJICHHBIN
pexuM (OJHA W3 TATOBBIX TOJICTAHUUKA OTKJIIOYEHA); PEXUM KOPOTKOTO
3aMbIKaHUs (aBapUUHBIA PEKUM, MPU KOTOPOM KOHTAKTHAs CETh 3aMbIKAaeTCi Ha
3eMITIO (PENBCHI)).

3.13.6 Ilpu pacuerax OMNACHOTO W MEMHIAIOUIETO BIUSHUSA CHUCTEMBI
anektpupukanun 2x25 kB TpeOyercs y4yuThIBaTH CIEAYIOIIME OCOOEHHOCTH,
o0ycnaBiIMBaIONINEe CHU)KEHHE MAarHUTHOTO BIJIMSIHUS IO CPAaBHEHUIO C CHCTEMOMU
anekTpudukanuu 25 kB:

— Ha 3HAYMUTEIIbHOM 4YacTH YydyacTKa COJIKEHUS TPOBOJHUKOB TOKa
AIEKTPOTATOBOM CETH (KOHTAKTHOM CETH W MUTAIOUIErO MPOBOAA) MOJ JeHCTBUEM
aBTOTPaHC(HOPMATOPOB HE3HAUUTEIBHO PA3IMYAIOTCS MO 3HAYEHHUIO U CIBUHYTHI
Ha yroia okono 180 3. rpan.;

— TOKMA B IMPOBOJAX KOHTAKTHOW TMOJBECKM W B MHUTAIOLIEM IPOBOJE
(ompeneNstoT TPAH3UTHYIO COCTABIISIONIYIO BIIMSHUSA) MPUMEPHO BABOE MEHbILE
Harpy3ku, o0ycinoBiaeHHoM noTpediaenuem ID1IC;

— TOK B OOpaTHOM TATOBOM CETH PE3KO YMEHBLIAETCS U MPOTEKAET TOJIBKO
Ha ydactke Mexny ATII, Ha xotopomM B naHHbld MOMEHT Haxomutcs OIIC,
MOTPEOJIAIONTUN TOK U3 KOHTAKTHOM CETH;

— MAarHuUTHOE BJIUSIHUE CHUCTEMbl «KOHTAKTHAsl CETh — OOpaTHasl TAroBas
CeTh» (OMpEeesieT MECTHYIO COCTABIIAIOILYIO BIIMSHHMS) MPOSIBISIETCS TOJBKO Ha
y4acTKax CpaBHUTEIBHO HEOOBIION IMHBI B TeX 30HaX, rae padoraet JIIC;

— TpaH3UTHAsl COCTAaBISIONIAsl BJIMSHUS B TaKOW CUCTEME CYIIECTBEHHO
CHU)KE€HAa,  MECTHas  COCTaBJAIONIas  HMHAYUMPOBAHHOTO  HAMPSKEHUS,
OOyCJIOBJIEHHAsA MPOXOXACHUEM TOKOB MO KOHTAKTHOMY IPOBOLY M OOpaTHOM
TATOBOM CETH, 3HAYUTEIbHO CHM)KAETCA BCJIEICTBHE TOr0, YTO TOK B OOpaTHOM
MPOBO/JIE, PACIIOJIOKEHHOM B 30HE KOHTAKTHOM MOJIBECKH, CIBUHYT Ha YTOJI OKOJIO
180 »11. rpan.

3.13.7 Ilpu mOPOEKTUPOBAHUM  DIIEKTPOTATOBOM CETH  HEOOXOIUMO
onTUMHU3UpOBaTh pacnoyioxkeHne ATII Ha MEXIOACTaHIIMOHHOM 30HE W BBHIOOD
BBICOTHI MO/IBECA OOPATHOTO MPOBOJA HA ONMOpPAaX KOHTAKTHOM CETH MO KPUTEPHIO
MUHUMYyMa MWHAYIUPOBAHHOTO HAMNpPSDKEHHS] B CUCTEMHBIX  YCTPOMCTBAX
uHppactpyktypsl BCM.

34



4 DJEKTPOCHABXEHHUE HETATOBBIX IOTPEBUTEJIEN

4.1 CucreMa 3J1eKTPOCHAOKEHUS sKeJIe3HOTOPOKHBIX HETATOBbIX
noTpeodouTesIe

[Tomcucrema BIEKTpOCHAOKEHUS HETATOBBIX TOTpeOUTENe  JTOJDKHA
o0ecrieunBaTh 3JEKTPUUECKOE MUTAHUE TOJBKO JKEIE3HOJOPOKHBIX HETATOBBIX
norpebuteneit | kareropum HamEeXKHOCTH OCOOOM  TpymNIbBl, a TaKke
KEJIE3HOIOPOKHBIX HETATOBBIX moTpedouteneit Il u 11l kareropun HameKHOCTH.

4.2 WCTOYHUKH U IJIeKTPUYECKHE CeTH MUTAHUS HETATOBBIX
norpeouTesei

4.2.1 Ha yuacTtkax co ckopoctsamu nBmwkeHus Boime 200 u 10 400 km/4 B
KAueCTBE  MCTOYHUKOB  DJIEKTPOIHEPIUU  KEJIE3HOJOPOKHBIX  HETATOBBIX
NOTPEOUTENEN JIOJKHBI HMCIOJIb30BAaThCSA CHEUUAJIbHbIE TpeX(a3Hble CHUIIOBBIE
TpaHcopMaTOphl, YCTAaHABIMBAEMbIE Ha TATOBBIX MOJICTAHIUAX. MOIIHOCTD
CWIOBBIX TpaHC(HOPMATOPOB JKEIE3HOJOPOKHBIX HETSITOBBIX MOTpeOuTene
OIPENENSAETCS PACUETOM.

4.2.2 DNeKTpUYEeCKHWE  JIMHUM  TPOJOJIBHOTO  DJIEKTPOCHAOKEHUS
HETSATOBBIX MOTpeOUTENEH HA y4acTKaX CO CKOPOCTSMU ABMKeHHs Bbite 200 u 10
400 KM/4 JOJDKHBI BBITIOJIHATHCS Ha HampsbkeHue, Kak mpasBwio, 20 kB
Tpex(a3zHbIMU KaOeIbHBIMH JIMHUSIMHU, MPOKIIAIBIBAEMBIMH B CIICIIUATBHBIX JIOTKAX
BJIOJIb JKEJIE3HOOPOKHOM JIMHUM C TIOJIEBOM CTOPOHBI ONIOP KOHTAKTHOU CETH.

4.3 OO0uue TpedOBaHUS K JIEKTPOCHAOKEHHIO JKeJIE3HOI0POKHBIX
HETHATOBbIX MOTPedUTe el

4.3.1 VYcrpoiicTBa ANEKTPOCHAOKEHUS norpeduTeneu CUCTEM
CUTHAJIM3AIIMM, aBTOMATU3UPOBAHHOTO  YIPABJICHUS TOE3AaMH, CBSI3U U
paguoCBsI3M U JAPYrUX TNOTpedutesne ayekTpodHeprun | kareropuum o0cobOoi
TPYNIbl  HACKHOCTH JOJDKHBI HMMETh HE3aBHCHUMBIC aBTOMATHU3HPOBAHHEIC
uctouHuku nutanus B coorsercteuu ¢ ['OCT 14228-80.

4.3.2 DOnexrpocHabxeHHe Hapy>XHOTO OCBEILICHUS JOJKHO
npenycmarpuBatbest B cooTBeTcTBUU ¢ ['OCT P 54984-2012. OcBerutenbHbIC
ycTpoiictBa B ycinoBusix Awxkenus IIIC co ckopoctsimu aBuxkenus Boie 200 u
710 400 KM/4 TOJDKHBI 3aKPETIISATHCS Ha OTACIBHBIX OMOpax.

4.3.3 Dnexktpuueckue Kabenu AWCTAHIMOHHOTO yrpaBieHus (1Y)
pPa3bEeIUHUTENSIMU KOHTAKTHOW CETH, JIMHUWA OCBEIICHUS W JPYTUX HETATOBBIX
NMOTPEOUTENCH TOJDKHBI YKIIAIBIBATHCS B TPAHIIICAX W/WIIA OTACIBHBIX JIOTKaX.
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5 CHCTEMA KOHTPOJISI ©® ABTOMATU3UPOBAHHOTI' O
YIPABJIEHUS YCTPONUCTBAMM DJIEKTPOCHABXKEHUS BCM

5.1 OOmue NPUHUMIIBLI IOCTPOEHUS CUCTEMBI YIIPABJIEHUSA
yCTPOHCTBAMHU JIeKTpocHaOkeHuss BCM

Cucrema aBTOMaTU3UPOBAHHOTO yIpaBJICHUS YCTPOMUCTBAMH
AIEKTPOCHAOKEHUSI JIOJDKHA OBITh COCTAaBHOW YacThi0 OOIIEH CHUCTEMBI
aBTOMaTU3UPOBaHHOTO yrpasieHus BCM, Bkitovaromiei:

— 1eHtp ynpasienus BCM;

— IEHTP AMATHOCTUKYA U MOHUTOPHUHTA,

— UH()OPMAIMOHHO-YIPABJISAIONIME MOJACHUCTEMBI, B TOM  YHUCIE
MOJICUCTEMY YIPABJICHUS, JUATHOCTUKA MU MOHHUTOPHHTA 3JIEKTPOCHAOKEHHUEM
BCM (xene3Ho10p0oKHOE JIEKTPOCHAOKEHNE).

5.2 TpeGoBaHusi K cucTeMe KOHTPOJISI H ABTOMATH3HMPOBAHHOIO
ylpaBJieHUs

521 VcrpoiicTBa KOHTPOJS M aBTOMAaTH3UPOBAHHOTO YIIPABJICHUS
ANEKTPOCHAOKEHUEM JIOJKHBI 00€CIeUnBaTh HAJCKHYI0 M OecrnepeOoiHyro
paboTy YCTpPOWCTB TSATOBOTO M HETATOBOTO AJeKTpocHaOxkeHus. Ha TAToBbIX
NOJCTAaHIMAX JoJKeH oOecrieunBatbes 100-MpOLIEHTHBINA pe3epB MO CHUIIOBBIM
TparcpopmaTopam sl MUTAHUS TATOBBIX U HETSATOBBIX MOTPEOUTENIEH.

5.2.2 B BBIYMCIHUTENHBHON CETH €IWHOTO KOMIUIEKCAa KOHTPOJS H
yOpaBJICHUS OO0BEKTAaMU DJIEKTpOocHaOkeHust it ydacTkoB BCM  co
ckopocTsiMu JiBmkeHus Boime 200 m mo 400 kM/4 moimkHA oOecreurBaThCS
3amuTa nHOOPMAITUH B CIEIYIONTUX HAMPABICHUSX 32 CUET:

—  HCIOJB30BaHUS CTaHAapTHBIX JIITOPUTMOB ¢ poBaHus,
BCTpaMBaeMbIX B  ammapaTHble CpPEACTBA H  TMPOTOKOJIBI, a  TaKXKe
cepTU(UIIMPOBAHHBIX 3aIIUTHBIX 9KpaHOB. Kiacc 3aluIEHHOCTH JTOKaJIbHOM
BBIYHMCIIUTENILHON CETH €JIMHOr0 KOMIUIEKCA OOBEKTOB KEJIE3HOJOPOKHOTO
aeKTpocHa0xkeHus He Hke 1 I

— mepemaun  WHGOPMAIMU W3 JIOKAIBHOW BBIYUCIUTEILHOW CETH
€IMHOTO KOMIUJIEKCAa KOHTPOJIS M YHpPaBIEHUS O0OBEKTaMH HKEJIe3HOAOPOKHOTO
AIIEKTPOCHAOKEHHSI B CMEXHbIE aBTOMATH3MpOBaHHBIE KoMmiuiekchl BCM 1o
3alUIIEHHBIM KaHaJlaM CBSI3M BOJIOKOHHO-ONTHYECKUX U PaJHOCETEH.

5.2.3  3ammTa 1EJIOCTHOCTH CETH KOHTPOJS U yMpaBlIeHUsS 00bEKTaMu
anekrpocHaOxkeHust BCM npu moBpeXIeHHH BOJIOKOHHO-ONTHUYECKOTO Kabems
OTIepaTHBHO-TEXHOJIOTHUECKOTO HA3HAYCHHUs, TMPOKIIAJABIBAEMOT0 B KaOeIbHBIX
JOTKax BAOJHh monoTHa BCM, wiu BeIXOZE U3 CTPOS TEXHUYECKHX CPEICTB
JOJKHA OBITh BBINOJIHEHA C MCIOJIb30BAHUEM CETEBOTO W amnmapaTrypHOro

pe3epBUPOBaHUsI, 00ECTICUNBAIONIETO KOI(PHUIIMEHT TOTOBHOCTH CETH HE HUXKE
0,999.
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5.3 Cucrema 00c/a1yKUBAHHUSA M0 COCTOSTHUIO YCTPOICTB
3jieKTpocHa0keHuss BCM

5.3.1  VYmpapneHue coiep:kaHUeM YCTPOMCTB 3ekTpocHadxkenuss BCM
JIOJDKHO CTPOUTHCS MO MPHUHIIUIY MPOILIECCHOrO MoAXoAa mo mukiay Jlemunra:
IJIAHUPOBAHKUE — BBIMIOJIHEHHE — MPOBEPKA — KOPPEKTUPYIOIIEE BO3JACHCTBHE.
Cucrema qUarHoCTUKM U MOHHTOPUHTA JTOJDKHA ObITh yBs3aHa ¢ EK-ACVY-I.

5.3.2 Ilpu pa3paboTke MPOEKTHOM JOKYMEHTAllUKM HEOOXOAUMO
MIPETYCMOTPETh MCITOJIb30BAHUE CPEJICTB aBTOMATH3AIMKA W MH(POPMAITMOHHBIX
TEXHOJOTUWA  YIpaBICHHS W COJAEpKAHUSA  DIJIEKTPOIHEPreTUUYECKOM
UHPPACTPYKTYPHI, BKITIOYAS:

— KOHTPOJIb  PETJIAMEHTHBIX TPOILIECCOB  COJEpKaHUS  YCTPOMCTB
AIEKTPOCHAOKEHUS,

— ((opmupoBanue 0a3bl JaHHBIX O HEUCIPABHOCTSAX U PEMOHTE
TEXHUYECKUX CPEJICTB;

— BEJEHUE TEXHUYECKOrO0 Taclopra Ha TEXHUYECKHE CpEICTBa
MOJCUCTEM TSITOBOT'O M HETSTOBOTO AJIEKTPOCHAOKEHUS,

— TOCTPOEHHUE CHUCTEMbl JAUArHOCTUKA W MOHHUTOPHUHIA YCTPOUCTB
AIEKTPOCHAOKEHUS,

— KOHTPOJIb MAPAMETPOB TEXHUUECKUX CPEJICTB;

—  BBISIBJICHUE MPEAOTKA3HBIX COCTOSIHUI YCTPOMCTB 3JIEKTPOCHAOKEHMUS,;

— JIOTUYECKUH KOHTPOJIb Pa0OThl TEXHUYECKUX CPEACTB U JCUCTBUUI
OTEPATUBHOIO MEPCOHANA;

— mnepegady wuHpopmanuu B LleHTp JIMArHOCTUKM W MOHHUTOPHHTA
yCcTporcTB anekTpocHabxkenuss BCM u  obOciykuBariieMy MepcoHaly IIo
OTJIETbHOMY IU(PPOBOMY KaHATY CBSA3H.

5.3.3 MUcrounukom wuHPOpMAIMK JJIS BBIABICHUS TPEIOTKA3HBIX
COCTOSIHUM  YCTPOWCTB DJEKTPOCHAOXKEHMS JIOJDKHBI  CIYKUTh  JIaHHBIE,
MOJTyYEHHBIE 10 pe3yJibTaTaM JTUArHOCTUKU U MOHUTOPUHTA.

B ycTpoiicTBax TATrOBOro M HETATOBOIO JJICKTPOCHAOXKEHUS JIOJKHBI
OBITH PEyCMOTPEHBI CpeacTBa (GyHKITMOHATBHOMN JIUAarHOCTUKH
CTAllMOHAPHOTO MCIIOJIHEHUSI B PEKMME OHJIAWH, UMEIOIINE BBIXOJbl B KaHAJIbI
OTIEPATUBHO-TEXHOJIOTMYECKOM CBSI3U. JIOTIOJIHUTENHHBIM CpPEeACTBOM
IIEPUOIUYECKON JTMArHOCTUKU YCTPOMCTB KOHTAKTHOM CETU U TOKOCHEMA
JOJDKHBI ~ CITY’)KUTh ~ MOOWIBHBICE TEXHHYECKHE CpPEJCTBA, OCHAIICHHBIC
anmapaTypo i OnepaTUBHON 00pabOTKM W Tepenavyd JaHHBIX B IICHTP
yhpasiieHus 1BmxkeHneM BCM.

5.34  Ilepuoanueckoe OCBUJICTEIILCTBOBAHUE YCTPOUCTB
UHOPACTPYKTYPHI JTIOJKHO OCYILIECTBIISTHCS CHEUHUAIA3UPOBAHHBIM
MOJBW)XHBIM KOMIUIEKCOM Ha 0a3e 3JIeKTPONOJBIKHOTO coctaBa BCM ¢
YCTAHOBJICHHBIMH CKOpOCTsIMU JiBHKeHUs: Bbimie 200 u mgo 400 km/4 10
CIelMajJbHOM mporpamMme ¢ yuyeroMm B3aumozenctBus OIIC u  ycTpoiicTB
MHQPACTPYKTYPHI, BKJIIOYAs MPOLECC TOKOChEMA.
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5.3.5 DnextpoobopymoBaHue, 3aKJIagbIBAEMOE B  JJIEKTPOIHEpre-
TH4YecKyto mHPpacTpykrypy BCM mpu mpoeKkTHpOBaHHHU, JAODKHO COJEPKATh
BCTPOCHHBIC Y3JIbl JAMATHOCTUKH U1 BKJIIOYCHHSI B CHCTEMY KOMILIEKCHOM
JTUArHOCTUKU M MOHUTOPHUHTA IIEHTpa yIpaBiaeHus: u KoHTposas BCM.

5.4 JIMarHoCTUKA U MOHUTOPHHI YCTPOICTB TATOBOI0
3JIEKTPOCHAOKEHM I

541 [udporas OTEPATHUBHO-TEXHOJOTMYECKas ceTh CBSI3H,
IpeIHAa3HAYeHHas JJIs  YNPaBJIEHUA  IPOLIECCOM  AIIEKTPOOOECHEeUeHHUs
BBICOKOCKOPOCTHBIX COCTAaBOB M TEKYILIMM COJEPKAHHEM KEIEC3HOIOPOKHOU
ANEKTPO3HEpreTnyeckor HHppacTpykrypsl BCM, noimkHa npeacTaBiasTh co00i
TEXHOJIOTHYECKYIO CETh, HE UMEIOILYIO BHIXOJIOB B CE€Th OOILETO MOIb30BaHU.

542 CeTtp ONEPATHUBHO-TEXHOJOTHUECKOW CBSI3W JIOJDKHA  OBITH
OpPraHW30BaHA B COOTBETCTBUHU CO CIEAYIOIIMMH IMPUHIUIIAMUA:

— oO0ecrieyeHHe KOJJIEKTUBHON CBSI3M 10 TPUHIUIY «KKIBIA C
KOKIBIM M KaXIBI C SHEPrOAMCIETYEPOM», WHIUBHUIyAIbHBIC, TPYIIIOBBIE U
LUPKYJISIPHBIE BBI3OBBI;

— YBs3Ka C CYUIECTBYIOLIEH CUCTEMOH OIIEPaTUBHO-TEXHOJIOTMYECKON
cBs3u OAO «PXI» u 1opoXHBIX LEHTPOB ynpasieHus nepeBo3kamu (ALIYII),
neHtpoM ymnpaBiaeHus BCM  u  pe3epBHBIM  LEHTPOM  yIPaBJICHHS,
ONPENEIIIEMBIM IIPOCKTHON JOKYMEHTALNEM;

— (YHKIMOHMpPOBAHHME KaK MYJIbTHCEPBUCHAs, MYJbTHUMEAUIHAS U
WHTEJUIEKTYaJIbHAsl CETh;

— o0samaHue CTPYKTYpPOM CO BCTPOCHHOM CHUCTEMOW MOHUTOPHUHTA U
aAMUHHACTPUPOBAaHMS M BKIOUYeHUSIMH B ECMA TEXHONIOTMYECKOW CBS3H
OAO «PX]I».

5.5 Kommiekcbl TEXHUYECKHUX CPEICTB

55.1 Cucrema TeleMeXaHUMKH TITOBBIX ITOACTAHIMN JOJDKHA OBITH
peanuzoBaHa Ha 6aze ACY TIIC ¢ pacnpenesieHHbIM WHTEJIEKTOM Ha OCHOBE
UPOBBIX 3amuT. J[1sg TemeMexaHWKH CleAyeT NPeIayCMOTPETh OTICIbHBIC
upoBbIc KaHaIbl CBsA3U. KaHambel nepenayn nH(GpOpMaIMy TeICyNpaBiIeHUs H
TEJICKOHTPOJSI B CHCTEME JUCIETYEPCKOTO YMPABJICHUS DIICKTPOCHAOKEHHEM
JIOJDKHBI  PE3EPBUPOBATHCA C IEJBI0 0ecrepeOOHOT0 IEHTPATM30BAaHHOTO
YIPABJICHHS ¥ KOHTPOJIS 3a dHeproodecnedeHnem noe3aos BCM.

5.5.2 B ycnoBusax u pexuMmax dKCIUTyaTalliu yCTPOMCTBA KOHTPOJIS U
VOpPaBJICHHUS  JOJDKHBI  XapaKTEepPU30BaThCA  CICAYIONIMMHU  3HAYCHUSMHU
MoKa3aTesiel HaJeKHOCTH:

— CcpenHsisi HapaOOTKa Ha OTKa3 MOJCUCTEMBI JOJDKHA ObITh HE MEHEe
50 000 u;

— TIOJHBIA CPETHHMH CPOK CITY>KOBI MOJCHUCTEMBI IO CITUCAHUS JOJDKCH
OBITH He MeHee 15 Jer;

— cpemHee BpeMsi BOCCTAHOBJICHHS JOKHO ObITh He Oomee 0,7 4 6e3

ydeTa BpEMEHM HaXO0KJICHHUsI B IIyTH ONEPATUBHO-PEMOHTHOTO IIEPCOHANA.
38



5.5.3 Jlng mocTpoeHus CUCTEMBI KOHTPOJII U aBTOMATH3WPOBAHHOTO
VIOPABJICHUS  KEJE3HOJOPOXKHBIM  ayiekTpocHaOxkennem BCM  tpeOyetcs
BBIJICJICHUE OTIEIBHOIO H30JMPOBAHHOTO BOJIOKOHHO-ONTHUYECKOTO KaHajla B
MarucTpajbHON CETH, 00ECIEYUBAIOIIETO CKOPOCTh Mepeaayn UHPOpMaLUu J10
10 I'Out/c.

Peanmnzanmss  nuHMIE  gocTynma K ammaparype  MOJICHCTEMBI
KEJIE3HOJOPOKHOTO  BJIEKTPOCHAOKEHHUS, PACIOJIOKEHHOW Ha  TATOBBIX
MOJICTAHIIUSIX, aBTOTPAHC(HOPMATOPHBIX MyHKTAaX U APYTUX JIMHEHHBIX 00BEKTaX
muHu BCM, oT MarucTpainbHOR CeTH Nepeiadu JI0JKHA ObITh OPraHU30BaHa C
KaueCTBOM CBsI3H, puBeeHHBIM B CTY «JKene3HonopoxHast 37E€KTPOCB3bY.

5.54  JlomxHa OBITh MPELYyCMOTPEHA MHTErpalUs KEJIE3HOAOPOKHOIO
AIEKTPOCHAOKEHUSI C CUCTEMOM paguoloCcTyna K OOpTOBOMY 00OPYIOBaHUIO
BBICOKOCKOPOCTHOTO COCTaBa 4yepe3 paguoOJOKLIEHTP CO BPEMEHEM JIOCTaBKH
NakeToB (B 000MX HAIpPAaBIICHUSAX) J0 ABMXKYILIETOCS COCTaBa B COOTBETCTBUU C
HOpMaMH BBIOPAHHOTO CTaHAapTa PaJUOCBI3U HA CKOPOCTSX JABM)KEHHUS BBILLIE
200 u 1o 400 xkm/u.

JlokanbHast BBIYUCIMTENBHAS CETh IOJACUCTEMBI JKEIE3HOAOPOKHOIO
AIIEKTPOCHAOKEHMSI TOJIKHA CTPOUTHCS HA CIEAYIOIUX MPUHIUIAX:

— HHTErpanys BCEX BBIYUCIMUTEIBHBIX KOMIUIEKCOB B €UHBI KOMIUIEKC
Ha OCHOBE BBIIIOJIHEHHS TPEOOBAHMI OCTPOCHUS JJOKAIbHBIX BHIYMCIUTEIbHBIX
ceTel;

— CTPYKTYpHBIE YaCTH MOJCUCTEMBI (TATOBBIE MOACTAHIINM, KOHTAKTHAs
CETh, JIMHENHBIE YCTPOMCTBA, HETATOBOE AJIEKTPOCHAOKEHUE),
reouH@opMalMoOHHbI  cepBep cOopa uHGOpPMAIMM O  KOOpAMHATaX
BBICOKOCKOPOCTHBIX COCTaBOB, OOBEKTHbIE KOHTpOJIJIEpbl U cepBepbl Llentpa
JWarHOCTUKM W MOHHUTOPHMHTAa JIOJDKHBI HUMeTh coOctBeHHble URL-
UIACHTU(DUKATOPHL;

—  BBIYUCIIMTEIIbHAS CETh MIO/ICUCTEMBI KEJIE3HOIOPOKHOTO
ANEKTPOCHAOKEHUSI, HWHTEIPUPYIONIAsl paCHpEAeNIeHHbIE OOBEKTHI, JIOJKHA
0a3upoBaThCsi Ha MPUMEHEHHH MPUHUUIIOB PALMOHAIBHOTO COYETaHUs
pacrpe/ieJIeHHON W LEHTPAIM30BaHHOW 0OpaOOTKH JAHHBIX BBIUUCIUTEIHHOU
CETH;

— TIPUIIOKEHUS JTOJDKHBI UMETh €IMHbIE ¢ OOBEKTHBIMU KOHTPOJUIEpaMH
MPOTOKOJIBl  yMpaBlieHUss © oOMeHa wuH(pOpMaIMe, dYepe3 KOTOphIe
IPOU3BOJUTCS YIIPABIECHUE YCTPOUCTBAMU AIIEKTPOCHAOKECHHUS,

— OOBEKTHBIE KOHTPOJUIEPHl  JOJDKHBI  MOJAJEPKUBATh  3a/IaHHBIC
ANEKTPUUYECKME UM  BpPEMEHHbIE MapaMmeTpbl  yHpaBieHUss  OOBEKTaMHU
AIIEKTPOCHAOKEHUS,

— TMPWIOKEHUS  JOJDKHBI — HMCIOJIb30BaThb  €AMHBbIE  HUHTEp(denchl
KaHajmbHOTO ypoBHA: Ethernet — nnsi cerMeHTOB JIOKAJbHOM BBIYMCIUTEIHHON
cetu Ha ckopoctsix no 1 I'6ut/c; Fiber Channel — gns cermeHTOB
BBIUHCIIUTENFHON CETH TMOACHCTEMBI KEIE€3HOJOPOKHOTO 3JIEKTPOCHAOXKEHN,
paboTaronmx co ckopoctsimu Beiie 1 ['0ut/c;
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— uHGOPMAIIMOHHBIT OOMEH MEXIy OOBEKTaMH KeJIe3HOIOPOKHOTO
AIEKTPOCHAOKEHUSI CTPOMTCS Ha CETEBBIX IIPOTOKOJAX M  MPOTOKOJIaX
MIPUJIOKEHUH, YTBEP)KICHHBIX HOPMATHBHBIMH JIOKYMEHTAMH.

5.55 B cucremy monutopuHra jsyekTpocHaOxkeHuss BCM noimxHBI
OBITh BKJIIOYEHBI YCTPOMCTBA Ha 0aze CTallMOHAPHBIX MPOCTPAHCTBEHHO
pacrpeeIeHHbIX JHArHOCTHYCCKUX KOMILJICKCOB, 00eCIIeUnBaIOIINX
WU3MEPEHUS:

— HaTSOKEHUS MPOBOJIOB KOHTAKTHOM MOJABECKHU;

— TeMmmepaTypbl MPOBOJAOB B TOYKAaX C MAaKCUMAJIbHO BO3MOXKHOM
IJIOTHOCTBIO TOKA KOHTAKTHOTO IIPOBOJIA;

—  COCTOSIHHS TOKOIIPHEMHHKOB Ha  OCHOBE CTaIlMOHAPHBIX
aBTOMATU3UPOBAHHBIX CUCTEM BUACO(PHUKCAIUH;

— MapaMeTpoB HCIPABHOCTU TOKONPHUEMHHUKOB (MPUOOPHI HU3MEPEHUS
YCTAHABJIIMBAIOTCSI HA  HUCKYCCTBEHHBIX  COOPYXKCHHUSX, TMEPECEKAOIIUX
YKEJIE3HOIOPOKHBIC ITyTH).

B cranuoHapHBIX MPOCTPAHCTBEHHO PACHPEACICHHBIX JUArHOCTUUYECKUX
KOMIUIEKCOB MOTYT OBITh JOTIOJIHUTEIHPHO MCIOJIB30BaHBI CPEJICTBA U3MEPEHUS
JIPYTUX TTapaMeTpoB B cliydac 0OOCHOBAHUS WX IPUMEHCHHS.

5.5.6 MoOunabHbBIC JUAarHOCTHYCCKHUE KOMILIEKCBI JTOJIKHBI
KOHTPOJINPOBaTh TE€OMETPUUYECKHUE IapaMeTpbl KOHTAKTHOW IIOJBECKH B
COCTOSIHUM 0€3 BO3MYIIAIOIINX BO3JACHCTBUIM M B YCIOBHSIX B3aUMOJCHCTBHS C
TOKOTIPUEMHUKOM.

JlmarnocTHyecKne KOMIICKCHI TOJDKHBI 00CCIICUNBATD:

— Oa/IbHYIO OLIEHKY COCTOSIHMSI HHPpAacTpyKTypbl BCM;

— HW3MEpPEHHE CKOPOCTH JIBUKEHUS BATOHOB;

— ompeaeeHUe TEOMETPUU KOHTAKTHOM CETH Ha aBTOMOTpPHCAX;

—  HU3MEpeHHe r€OMETPUYECKUX napaMeTpoB PacIoIOXKeHUS
KOHTaKTHOTO mpoBoga 10 700 MM OT OCHM MyTH B IUIAHE U B JUAIA30HE BBICOT
5500 — 6900 mm ot YI'P;

— WU3MEpPEHME CUJIbl HaXKaTHUsl TOKONMPUEMHUKA HAa KOHTAKTHBIA MPOBOJ
ot 0 mo 500 H;

— WU3MEpEHHE MPOWUJICHHOTO MYTH W CKOPOCTH JABUXKEHHUS B JAUANA30HE
pabounx CKOpOCTEH;

— W3MEpPEHHE TeMIepaTypbl OKpYKawIllero Bosayxa or MuHyc 50 10
troc 50 °C;

— U3MEPEHME HaINpsHKEHUs B KOHTAKTHOM CeTH B auana3oHe ot 19 nmo
31 kB nepemMeHHOT0 TOKA MPOMBIIIIIICHHONW YaCTOTHI;

— HU3MEPEHME U3HOCA KOHTAKTHBIX MIPOBOIOB;

— U3MepeHHe rabapura ornop KOHTAKTHOM CETH;

— W3MEpPCHHE TOHIWKEHUS WJIM TOBBIIIEHUS OTXOISIIMX KOHTAKTHBIX
MPOBOJIOB OTHOCUTEIBHO pabouero KOHTAKTHOTO MPOBOJA Ha BO3TYIIHBIX
CTPEJIKaX U COMPSHKEHUSX;
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— ONpPEAETEHHUE B3aMMHOTO PACIOJOXKEHHUS KOHTAKTHBIX IPOBOJOB B
IUJAHE W [0 BBICOTE HA CONPSIKEHUSX, IJIMHBI y4acTKa OJHOBPEMEHHOTO
B3aMMOJICUCTBUS TOKOIPUEMHUKA C KOHTAaKTHBIMU MPOBOJAMH OOEUX BETBEil
CONPSIKECHUM;

— BBISBICHHE YJapoB IO TOKOIPUEMHHKY, OTPBIBOB  IO0JIO3a
TOKOIIPUEMHHUKA OT KOHTAKTHOTO ITPOBOJA.

— U3MEPEHHE pACCTOSHUS OT KOHTAaKTHOIO IPOBOJA O CTEPXKHA
OCHOBHOTO (pUKcaTopa;

— HW3MEpPEHHE CTPEJIbl IPOBECA KOHTAKTHBIX IIPOBOJIOB;

—  BUJCOPETUCTPALMIO B3AUMOACHCTBUS TOKONPUEMHUKA U KOHTAKTHOM
ITOJIBECKH.

Kpome Toro, MOOUITbHBIN KOMIUIEKC TUArHOCTUKH TOJKEH 00€CTIeUnBaTh:

— TPUBSA3KY BBINOJHEHHBIX U3MEPEHUN K IUIAHY MYTH U ONPENCICHUE
reorpauyecKux KOOpJMHAT HAa OCHOBE PEMEPHON CUCTEMBI KOOPIUHAT;

— aBTOMAaTU3MPOBAHHBIM AHAIU3 IIOJYYEHHBIX JAHHBIX U BBISBIICHUE
OTKJIOHEHUH OT ITPaBUJI COJAECPKaHUsI KOHTAKTHOW CETH;

— OECKOHTaKTHOE  TOJIyYEeHUE TepMOrpaUUeCcKUX CHUTHAJIIOB O
COCTOSIHUU KOHCTPYKTHBHBIX 3JIEMEHTOB KOHTaKTHOM CeTH,
aBTOMATU3UPOBAHHOE OOHAPYKEHUE MECT JIOKAJIBHOTO TEperpeBa 3JIEMEHTOB
KOHTAKTHOM CETH;

— aBTOMAaTHU3UMPOBAHHYIO JIMAarHOCTUKY M30JATOPOB Ha  Yy4acTKax
KOHTAaKTHOM CETH TMEePEMEHHOT0 TOKa C TNpPUMEHEHHEeM TpuOopoB
yIbTpa(HOIETOBOTO HAIa30Ha YACTOTHI.
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6 OPIrAHU3ALUA CTPOUTEJBbHbBIX U MOHTAKHBbIX
PABOT IO YCTPOUCTBAM CUCTEMBbBI DJIEKTPOCHABXXEHUA

6.1 TsaArosbie MOACTAHIIUUA

6.1.1  Coopyxaemple TIroBbl€ MOACTAHLIMM JIOJKHBI PacHojiararbes,
KaK MpaBUjo, Ha CTAHIUSAX.

6.1.2 Ilpu BbeIOOpEe TIUIOHMIAAOK IS CTPOMUTENIBCTBA  TATOBBIX
HOJICTAHINI TOJIKHBI OBITH YUTEHBI CIEIYIOIINE TPEOOBAHUS:

— IUIOUIaJIKA JOJDKHA M0 BO3MOXKHOCTH PacloJiaraThCs BOJM3M LIEHTPA
AIEKTPUYECKUX HATrPY30K;

— JI0JDKHA OBITh obecrnieueHa BO3MOKHOCTh COOPYXKEHUS
aBTOMOOWJIBHOM ~ JTOPOTM W  TOABE3AHOIO  IKEJIE3HOAOPOKHOTO IMyTH K
TEPPUTOPUH TSATOBOU MOJICTAHINH;

— paccTOsiHHE OT BHEUIHEW IpaHULbl IJIOLIAAKH 10 TEPPUTOPUHN KHIIOM
3aCTPOIMKM HE JIOJKHO IMPEBBIIIATH PACCTOSIHUE, YCTAHOBJIEHHOE CAHUTAPHBIMU
HOpMaMu;

— JIOJDKHBI OBITH COOJNIO/IEHB MHHHMAJIBHO JOMYCTUMBIE PACCTOSHUS
MEX/y BHEIIIHUMH TPaHUIIAMH TUTOMIAAKU M HHKEHEPHBIMU KOMMYHUKAILIASMHU.

6.1.3 Ilmomanku AJis CTPOUTENBCTBA TATOBBIX IMOACTAHLUN JOJIKHBI
pacnojararbcs:

— BHE 30H NPUPOAHBIX U TEXHOTCHHBIX 3arpsi3HEHU;

— BHE 30H aKTUBHOTO KapcTa, OMOJ3HEH, OceAaHus WU OOpyIICHUS
MOBEPXHOCTU TMOJ BIUSHUEM TOPHBIX pa3pabOTOK, CENEBBIX IOTOKOB H
CHE)KHBIX JIaBUH;

— BHE 30H, NOAJEXAIIMX MPOMBIIUIEHHOW pa3pabOTKe, a TaKKe BHE
pazvalMoOHHO 3apa’KEHHBIX MECT;

— Ha HEe3aTOIUIAEMbIX MECTax W Ha MECTax C YPOBHEM T'PYHTOBBIX BOJ
HIDKE 3aJI0’KeHUS (DYHIaAMEHTOB ¥ MHKEHEPHBIX KOMMYHHKAITHH;

— Ha TEpPpPUTOPHUSX, PACIOJOKEHHBIX BBIIIE OTMETOK CKJIAJOB C
HEe(PTENPOAYKTaMHU U APYTUMHU TOPIOYUMHU WIIH B3PBIBOOTIACHBIMU KHUJAKOCTSIMU;

— Ha TEPPUTOPHUSIX, HE TPEOYIOIMUX TMPOU3BOJICTBA TPYJOEMKUX U
JOPOTOCTOSIIIMX — IJIAHUPOBOYHBIX ~ paboT, yCTPOMCTBAa  AOPOrOCTOSIIHUX
OCHOBaHUI U (PyHAAMEHTOB MO 3[aHUS U COOPYKEHUSI.

6.1.4  Teppuropus TAroBoW MOJACTAHIIMU JOJHKHA 00eCredrBaTh OTBOJ
aTMOoC(epHBIX, TaBOAKOBBIX, TAJIbIX BOJ U CEJNEH.

6.1.5 Ha TaroBoil  moACTaHIMU  ClEAyeT  MNpeaycMaTpuBaTh
COOPY)KECHUE 3[aHNI KallUTaJIbHOI'0 TUIIA:

— JUIsl pa3MEIEHUA KOMIUIEKTHBIX pPaclpeleNUTeNbHbIX YCTPOMCTB
HanpspkeHreM 110, 220 unm 330 kB ¢ anera3oBoit H30151KEH;

— I pa3MelIEHUs] KOMIUIEKTHBIX pacIlpeleuTeNbHbIX YCTPOMCTB
MOCTOSIHHOT'O U MEPEMEHHOT0 TOKa HampsbkeHueM oT 3 10 35 kB ¢ Bo3aymiHoOM
U30JSIIMEeH TpU  PACHOJIOKEHUH  TSITOBOM  MOJCTAaHIMM B XOJIOJAHOM
makpokiumatudeckom paiione mo 'OCT 16350-80, a Ttakke HE3aBUCHUMO OT



KJIMMaTa B TPaHUIAX TEPCIEKTUBHOTO Pa3BUTHSA KPYIHBIX TOPOJOB, B UEPTE
3aIlOBEHUKOB W HAITMOHAILHBIX TTAPKOB.

6.1.6 Jlnga  yCTaHOBKM  CHJIOBBIX  TpaHC(HOPMATOPOB  TATOBBIX
MOJICTAHIIM HEOOXOAMMO TpeaycMaTpuBaTh (QyHIAMEHTBI 0€3 KapeTok
(KaTKOB) M PEJIbCOB.

6.2 DJiekTpoTAroBas ceThb

6.2.1 Ilpu ycTaHOBKE ONMOpP KOHTAKTHON CETH JIOHKHBI COOJIIOIATHCS
CJIEIYIOLIME CTPOUTEIBHBIE IOIYCKU:

— TI0 BBICOTE YCTAHOBKHU ypOBHS 0o0pe3a pyHaamenTta: +30 mMm;

— 1o rabaputy omnopsl: +100 MM (ymeHbITIEHHE TabapruTa OTHOCUTEIIBHO
IPOEKTHOTO HE JIOMYCKaeTCs);

— IO YTy HaKJIOHA OMOPBI «B MOJIe»: +5 MM/M (HaKJIOH OMOp Ha MyTh HE
JIOITyCKaeTcs);

— IO YIIy HaKJIOHA OMOPBI BAOIb MYTU: 5 MM/M.

6.2.2 Packarka MPOBOJIOB KOHTAKTHOU MOJIBECKU JTIOJDKHA
OCYIIECTBISATHCS MO HATSKEHUEM, C MPUMEHEHHEM CIEIHATbHBIX MOHTaXHBIX
KOMILJIEKCOB.

6.2.3 PerynmupoBka KOHTAaKTHOW IMOABECKH JOJDKHA MPOU3BOJIUTHCS C
MPUMEHEHUEM MEPHBIX CTPYH Ha OCHOBE TEXHOJOTHUH, BKIIIOYAIOIICH
CJIEIyIOLIME OCHOBHBIE ATAIIBL:

— TpenBapuTelIbHbIE PAOOThI: BBHINIOJHEHHWE CTPOUTENBHOW YaCTH,
MOHTaX KOHCOJIEH U (PUKCATOPOB;

— packaTka TpPOBOAOB TMOJ HATSHKEHHEM Ha BPEMEHHBIX CTpYyHaXx,
MPOJI0JIbHAS PETYIUPOBKA KOHCOJIEH;

— 3aJjaHuE€ NPOEKTHOI'O HATSKEHUS HECYIIEro Tpoca M KOHTAKTHOI'O
MpOBOJIa C TMOrPEIIHOCThI0 HE Xyke =£3% 3a cueT npeaBapUTEILHOIO
B3BEIIMBAHUS ¥ KaTUOPOBKU THUPJSHI TpPy30B (B ciydyae MPUMEHEHHUS
IPy30KOMIIEHCATOPOB);

— W3MEpeHue JUTMHBI MPOJIETOB U (HPaKTHUYECKUX BBICOTHBIX OTMETOK U
3Ur3aroB HECYILETO TpOca B TOYKAX MOABEIINBAHUS;

— pacdeT MEpHBIX CTPYH Ha 0aze MPOM3BEACHHBIX U3MEPEHH, BBITYCK
MOHTQ)XHBIX YEPTEKEH YCTAaHOBKH MEPHBIX CTPYH;

— U3rOTOBJIEHWE MEPHBIX CTPYH;

— YCTaHOBKa MEPHBIX CTPYH B TMPOEKTHOE IOJOKEHUE, PEeryIupoBKa
3Ur3aroB KOHTAKTHOI'O MPOBO/Ia, PECCOPHBIX TPOCOB U MapaMeTPOB (PUKCATOPOB.

6.2.4  IlapameTpsl MONEPEUHON PETYIUPOBKA KOHTAKTHOTO MPOBOJIA
JIOJKHBI COOTBETCTBOBATH MPOEKTHBIM 3HAYCHUSAM C AOMYyCKOM +20 MM.

6.2.5 Bricota paboyero KOHTAKTHOTO MPOBOJA B OMNOPHBIX Y3iaxX,
u3MepseMas o]l IePBBIMU OT ONOP CTPyHAMU KOHTAKTHOW IMOJBECKH, JIOJDKHA
COOTBETCTBOBaTh HOMUHANIBHOU BbicoTe 5900 MM oT YI'P ¢ morpemHocTsio HE
xyxke £30 Mm.
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6.2.6 MakcumanbHas  pa3HMIIAa  BBICOTBI  MoJABEca  pabouero
KOHTAKTHOTO IPOBOJA B OMOPHBIX Yy3JIaX HAa CMEXHBIX OINOpax HE JOJDKHA
MPEBBIIATH CACAYIOIINX 3HAYCHUI:

+30 MM Ha y4acTKax ¢ MaKCUMaJIbHOM CKOPOCThIO ABMkKeHus 10 200 kM/4
BKJIIOYUTEIIBHO;

+20 MM Ha y4acTKax ¢ MaKCUMaJbHOU CKOPOCTHIO IBMKEHUS Bbilie 200 u
110 350 KM/49 BKIIOUHTEIIBHO;

+10 MM Ha ydacTKax ¢ MAKCHUMAaJIbHOM CKOPOCTBIO JABMKEHHUs BbIe 350
KM/H.

6.2.7 Crpena mpoBeca KOHTAKTHOTO IMPOBOJA B cepeauHe mpojieta fi
JIOJKHA COOTBETCTBOBATh MPOEKTHOMY 3HAYEHHUIO C MOTPEIIHOCTBI0 HE XYXKE
+10 mm.

6.2.8 Bce cTpyHbl KOHTakTHOW TIOJBECKHM Ha aHKEPHOM YYacTKe
JOJDKHBI OBITh HATPY>KEHBI.

6.2.9 IlpomonpHas peryjiupoBKa KOHTAKTHOM TMOJABECKH JIOJDKHA
OCYILIECTBIISITECA TIOCJIE BBITSKKM HOBBIX ITPOBOJOB, CMOHTHUPOBAaHHBIX Ha
BPEMEHHBIX CTPYHAaX, HE PAHbIIIE, YEM 10 UCTCUCHUH YETHIPEX HEAENb MOCIE UX
pacKaTKH.

[TorpemiHOCTh COOTBETCTBUS IOJIOKEHHUSI KOHCOJIEH Tabimuuam |
rpadukaM MpoI0JIbHON PETYIUPOBKHU HE IOJKHA OBITH HE Xyke 150 MMm.

[lonoxkenne Hu3a Tpy30B  KoMmeHcatopa ot YIP  nmomxnO
COOTBETCTBOBATh TaOJMIIaM PErYJIUPOBKHU C MOTPEIIHOCTHIO HE Xyxke +150 MM
(B cily4ae MPUMEHEHHUSI TPY30KOMIIEHCATOPOB).

JInuHa TeTenb JJIEKTPUYECKUX COEAUHUTENeH JOJDKHA OO0ecreurBaTh
CBOOOJHOE TEpPEMEIICHUE MPOBOJOB KOHTAKTHBIX IOJBECOK B PACUYETHOM
uHrepBaine temneparyp 150 °C.

B wMmectax mnepeceueHuss MPOBOJAOB KOHTAKTHBIX IOJBECOK JIOJKHO
o0ecnieunBaTbcs CBOOOJHOE B3aMMHOE MEpPEMEIICHHE MPOBOJOB B Pacue€THOM
unTepBaie temrepatyp 150 °C 0Ge3 pucka B3aUMHOTO KacaHUsS JJIEMEHTOB
Pa3HBIX IMOJBECOK.
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7 TPEBOBAHUSA BE3OITACHOCTH

7.1 Tlpokaaaka ka0eJieil 1 BO3AYIIHBIX JUHUI JIeKTponepenayu

ITepeceuenrie BCM nuHHSMU 3JEKTpOINEpEaaYr MOXKET OCYIIECTBIATHCS
BO3JIYIIIHBIMU U KaOeJIbHBIMU JTUHUSAMU. Bo3ayliHoe niepeceueHre npuMeHsieTcs
I JuHui  HampsbkeHuem 35 kB u Beime.  IlepeceueHune  JTMHUSAMM
ANEKTpoNepeaau  HampspkeHnemM Huxke 35 kB u  JnuHHSAMU  CBS3H
ocyuiecTBisieTcs: kadbensamu. Onophl MepeceKaromux JUHUN, OTpaHUYUBAIOIINE
IIPOJIET MEPECEUCHMUS, JOHKHBI ObITh METAJUIMYECKUMU U aHKEpPHBIMH. BpicoTa
NoJIBECa NPOBOJOB JIMHMM, mepecekatonmx BCM, Hax Bepxom ormop
KOHTaKTHOW CETH J0JKHA ObITh He MeHee 7 M miia BJI nanpsoxkenunem 110 xB.
Hns BJI ¢ Hanpsbxenuem 6oiiee 110 kB onpenensiercs pacuerom.

B Mectax cCONpsKeHUHA CEKIMA KOHTAKTHOM CETH  BO3YLIHOE
nepeceueHne BCM nuHUSAMHU 3JIEKTpOIIEpeiadn HE JOMyCKAETCS.

7.2 TloxkapHasi 6e30aCHOCTb

[ToxxapHass ~ 6€30MacCHOCTH  >KEJIE3HOJOPOKHOTO  DJIEKTPOCHAOKESHUS
yuacTka MockBa — KazaHb BRICOKOCKOPOCTHOM KE€JI€3HOIOPOKHOW MarucTpaiu
MockBa — Kazanp — ExatepunOypr oOecreunBaeTcsi B COOTBETCTBUHU C
JEHCTBYIONTUMH HOPMATUBHBIMH MPABOBBIMU M HOPMATUBHBIMU TEXHUYECKUMU
JIOKyMEHTaMH B 00JIaCTH MOKApHOI1 0€30MMaCHOCTH.

7.3 CeilicMuueckast 0€30IMACHOCTDH

7.3.1 Ilpu mPOEKTUPOBAHHMH JKEIC3HOJOPOKHOTO 3JIEKTPOCHAOKCHHUS
BCM B paitoHax ¢ CEICMUYHOCTBIO 6 0aJIJIOB U BBIIIE JOJIKHBI OBITH COOJTIOCHBI
TpedoBaHus pazzena 7 « Tparcnoprasie coopyxenrsn CIT 14.13330.2014.

7.3.2 Ilpum mpOEKTHPOBAHUH YCTPONCTB JIIEKTPOCHAOKEHHUS B 30HE
MOCTOB M 53CTaKaJ, BBICOKMX HAaChIled U TJIyOOKMX BBIEMOK, TOHHEJEH
HEOOXOJMMO UCIHOJIb30BAaHUE METOJUKM Ha OCHOBE KOHUENIUHU CIEKTPOB
MAaKCHMAaJIbHBIX PEAKIIU HA CEICMUYECKHUE BO3ICUCTBUS.

7.4 JHepreruueckasi 6e30MaCHOCTh

7.4.1 B coorBerctBum ¢ Texundyeckum permamentom TP TC 003/2011
B IeisaX oOecrnedeHus TpeOOBaHWI O€30MaCHOCTH K IKEJIE3HOIOPOKHOMY
AIIEKTPOCHA0KEHHUIO, COCTaBHBIM 4acTsaM KEJIE3HOIOPOKHOTO
AIIEKTPOCHAOKEHHUSI M DJIEMEHTaM COCTaBHBIX dYacTed IKEJIEe3HOJOPOKHOTO
anekrpocHadxeHns BCM 0KHBI NpeabaBIAThCA CeAYIOIINE TPeOOBaHUS:

— Oe3omacHoe (GyHKIIMOHUPOBAHUE YKEJIE3HOI0POKHOTO
ANEKTPOCHAOKEHUS TTPU OJTHOBPEMEHHOM BO3/IEHCTBUU SKCIUTYaTAllMOHHBIX WM
aBapUHBIX HATrPy30K M KIUMATHYECKHX (PAKTOPOB, COOTBETCTBYIOIIUX
HOPMATHUBHBIM MOKA3aTeJsIM pailoHa SKCIUTyaTallid, B TOM YUCIE MPU PEeKUMAX
MHAHMMAJIbHON TEMIIEPATyPbl, MAaKCUMAJIBHOW TEMIIEPATYPhl, MAKCHUMAJIbHOU
CKOPOCTH BETpa WJIH I0JIOJIENIa C BETPOM;
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— CHa0XXEHUE »SIEKTPOIHEPruer MOJBHXKHOTO COCTaBa MOCPEICTBOM
YCTPOMCTB MOJICUCTEM HUH(PACTPYKTYPHI KEJIE3HOJOPOKHOTO HIIEKTPOCHA0KEHNS,
C IMOKa3aTeJisIMU KadyecTBa, 00eCHeunBaIoONUMK 0e30macHoe (DYHKIIMOHUPOBAHHUE
Y TIOBBIIICHUE SHEPreThuYecKor 3 (PEeKTUBHOCTH.

7.4.2  IlepeuncneHHbie TPEOOBAHUS JIOKHBI OBITH OOECIICUCHBI 32 CUET
COOTBETCTBYIOIIETO BHIOOpA CXEM IUTAHMS TATOBBIX MOACTAHIWN (cM. I 2.3),
pe3epBUPOBAHUSI OCHOBHOTO CHJIOBOTO M KOMMYTAIIMOHHOTO OOOpYIOBaHUS
TATOBBIX MOACTAaHOHMK (cM. m. 5.2.1), TMpUMEHEHWS CHUCTEMBI KOHTPOIS U

aBTOMATU3UPOBAHHOI'O YIPABJIEHHS YCTPOMCTBaMH 3JIeKTpocHaOxenuss BCM
(cm. 1. 5).
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