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BO3AEACTBUE NEPEHANMPAXEHUW HA YCTPOWUCTBA
YXEAE3HOAOPO)XHOW ABTOMATUKU U TEAEMEXAHUKMU
AO «Y3BEKUCTOH TEMUP UYANAPU»

Jlan aHanu3 OTKa30B YCTPOMCTB KEJIE3HONOPOKHOM aBTOMAaTUKM U TEIEMEXaHUKH
AO «Y36exucton Temup iymiapm» (AO «YTU» — «Y36eKcKHe Kele3HbIe JOPOTH») OT aTMO-
cepHBIX U KOMMYTAIIMOHHBIX MepeHanpspkeHuit 3a nepuon 2014-2018 rr. Onpeneneno, uto
HanOoJIbIIIee KOJTMIECTBO 0TKa30B ycTpoicTB JKAT cBsizaHO ¢ Tp0o30BBIM niepuo oM. B o6miem
KojauyecTBe OTKa3oB ycTpoilcTB XAT otkasel anmaparypsl cocTaBissrOT 22 %. OTka3bl
YCTPOMCTB CUTHAIM3ALUU, EHTPATU3AMN U OJIOKUPOBKHU MO JUCTAHIUSAM CUTHANU3ALUU U
csisu AO «YTH» pacripenenensl HepaBHOMepHO. HanGobliee KOMHIeCTBO OTKA30B IIPHXO-
JTUTCS] Ha AMCTAHLIUY, PACIIOJI0KEHHBIE B IIyCTBIHHBIX, CTEMHBIX palloHaX U B 30HE IPOTEKAHUS
6onpunx pek. Cucremamu XXKAT, nonagatonmu B rpyniy A auarpammsl [lapeto no konuye-
CTBY OTKa30B OT aTMOC(EPHBIX MEPEHANPSHKEHUM, SIBISIOTCS JIEKTPUUECKas LEHTpaIH3alus
¥ YMCIIOBAas KOJIOBasi aBTOMaTHUecKas O10KupoBK. Kpome Toro, 60JbI110e KOJIMYECTBO OTKA30B
MIPUXOJUTCS HA IPUMEHSEMBIE B IKCILTyaTallMy yCTPOMCTBA 3aIUTHI OT UMITYJIbCHBIX IIEpEeHa-
MPSKEHUH.

JKEJIE3HOJJOPO’KHAs aBTOMAaTMKAa U TeJeMeXaHWKa, CHHAJIW3alus, [eHTpanu3alus u
OJIOKHPOBKA, aTMOC(EPHBIE TepeHANPIKEHUS, KOMMYTAI[MOHHBIE TTepEHANPSKEHUS.
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BBeaeHue

Paborta xene3HOH0POKHOTO TPAHCIIOPTa CBsI3aHA C MOBBIIICHHON OMAacHO-
CTBIO M OTBETCTBEHHOCTHIO M JKECTKO PEriIaAMEHTUPOBaHA HOPMATHBHBIMHU JOKY-
MEHTaMH B BHJIC PYKOBOJSIINX YKa3aHHMA, TIPUKA30B, OTPACICBBIX, HAIIMOHAIb-
HBIX U MEXTOCYAapCTBEHHBIX CTaHAapTOB. Ha 3Tame cyriecTBOBaHUS €IUHOTO
rOCy/IapCTBa BO BCEX COIO3HBIX PECIYOIMKaX MPOBOAMIACEH €IMHAS TEXHUIECKas
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kcrinyarayms TpaHCNOPTHbBIX CUCTEM 339

MOJIUTHKA B 00JIACTH JKEJIE3HOIOPOXKHOTO TpaHcmopTa. [locie BriaeneHus Hau-
OHAJIBHBIX JKEJIE3HBIX JIOPOT B CAMOCTOSITEIIbHBIE aKIIMOHEPHBIE OOIIECTBAa KaXK-
Jlasi HalMOHAJIbHAS KeJIe3Hast 10pora pa3padaTbiBaeT CBOIO TEXHUUECKYIO MOJIH-
TUKY. [Ipr OAMHAKOBBIX TEXHUYECKUX CPEACTBAX, JOCTABLIIMXCS OT €IUHOTO IrOC-
yIapCTBa, KaXKblii pETUOH UMEET CBOM MPUPOIHBIE U KIMMATHYECKHUE OCOOCHHO-
ctu. OcOOEHHOCTBIO Y30€KCKHX JKEJIE3HbIX JOPOT SBISETCSA PACIIOIO0KEHUE HEKO-
TOPBIX OOBEKTOB B MyCTHIHHBIX, CTEITHBIX U TOPHBIX palioHaX.

B ob6nacTu 3amute! ycrpoiictB JKAT oT atMochepHbIX 1 KOMMYTallMOHHBIX
nepenamnpsbkenuid B OAO «Poccuiickue sxene3Hble Joporu» pa3paboTaHbl OTpac-
nesbie [1-3] u HaronanbHbIi [4] crangapter. Ha AO «Y Ty ucnons3yercs jo-
KYMEHT [5], KOTOpBIM TaKK€ PEKOMEHIYET K MPUMEHEHUIO MOPaJIbHO YCTapeB-
mue Y3UIL

ATMochepHble TepeHanpsHKeHUs] BOSHUKAIOT B pe3yJibTaTe MpsSMOro ynapa
MOJIHUM B TATOBYIO CE€Th, BBICOKOBOJIbTHbIE JuHuUM (BJI) snexkrpocHalxkenus,
PENBCOBYIO JIMHUIO, & TAKKE B PE3YJIbTATE AIEKTPOCTATUYECKON MHIYKIIMH JIEK-
TPUUYECKU 3apSHKEHHBIX 00JaKOB U 3JIEKTPOMATHUTHOM MHIYKUIUU TOKA MOJHUU
npu OJIM3KUX pa3psiax MOJHUU B 3€MITIO U MEXly oOsakamu. Takue nepeHanpsi-
KEHUS OKa3bIBAIOT OINACHBIE AJIEKTPOMArHUTHBIE BO3ACHCTBUS M MELIAIOLIUE
ANIEKTPOMATHUTHBIE BIUSHUS Ha YCTPOMCTBA HHQPPACTPYKTYpbl OOECHECYEHUS
JIBUKEHUS T10€3710B [6—16].

OnacHele 35eKTpoMaraiuTHbIe Bo3aencTrs (OOMB) — HanpsKeHus U TOKU
B 1emsix ycrpoiicTB JKAT, BhI3bIBaIOIINE MOBPEXKICHUE TEXHUUECKOTO CPEJICTBA
(TC), — mpo06oit 301K, TETIIOBOE U/WUJTH TUHAMUYECKOE pa3pyIICHHUE, a TAKXKE
MOpa)KEHUE AIEKTPUUECKOM dSHEPTUEH 00CITyKIBaIOIIero nepcoHana [14].

Memaronue 3neKTpoMaruuTHbie BIusgHus (MOMB) — HanpsskeHUst 1 TOKH
B Lersix yctpoictB XKAT, B pe3ynbprare 1elCTBUS KOTOPBIX MTPOUCXOIAT JI0KHOE
cpabaTeiBaHHe U cOou B paboTe ycTpoicTB [15]. DnexkTpoMarHuTHas momexa
(BI1) — mr060€ INEKTPOMATHUTHOE SIBJIEHHUE, KOTOPOE MOKET YXYIIIUTH KAYECTBO
(YyHKIMOHUPOBAHUS TEXHUYECKOTO cpenctBa [17]. Y3 cpaBHeHuUs onpeaeneHuii
MOBMB u OII caenyer, uTo 1o pe3ynbTaty Bo3aeicTBus Ha TC 351eKTpoMarHuT-
Has omMexa paBHo3HauyHa MOMB u npuBoauT k cO0siM B paboTe YCTpPOWCTBa,
yXyAuasi Ka4yecTBo ero (yHkuuonupoBanus. Tak kak OOMB, MOMB u 3211
UMEIOT OJMHAKOBYIO MIPUPOY (AIEKTPOMATHUTHYIO), TO B psAe MyOIMKaluii Bce
AJEKTPOMArHUTHBIE BO3JAEHCTBUS HA3BIBAIOT IOMEXaMU [3], HE OTMeUas BTOPYIO
NOJIOBUHY onpeaenieHus — « 11 moocem yxyouwums kauecmeo yHKYUOHUpos8a-
HUs MEeXHUYecKo20 cpeocmeay, Ho He pa3pymuTs TC.
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340 Operation of transport systems

Lenbto cTraThy siBNsieTCs aHaiu3 0TKa3o0B ycTpoiicTB KAT B AO «Y30eku-
CTOH TEMUpP WyJuIapu» MpHU BO3ACHUCTBUM aTMOC(HEPHBIX U KOMMYTAIIMOHHBIX I1€-
pEHANPSHKEHUU.

1. AHaAU3 0TKA30B YCTPOMCTB XXEAe3HOAOPOXXHON aBTOMATUKU U TEAEMEXAaHUKU
AOQ «Y30€KUCTOH TEMUP HyAAapU» OT BO3AEHCTBUA aTMOCPEPHbIX NepeHanpaXeHni

poTskéHHOCTh Kene3Hbx gopor AO «YTH» B 2019 romy cocrapmia
4421,316 xm. 3a msath Jet, ¢ 1 suBaps 2014 roga mo 31 nexadps 2018 roaa, mo
IIIY AO «YTH» 6b110 3apeructpuposano 48 orkasos ycrpoiicts JKAT oT Bo3-
NEeUcTBUSL aTMOC(epHBIX NepeHanpspkeHui [18—22]. YienbHas mopakaeMocTh
yctpoiictB CLIb Ha 1 km goporu cocrasuna 0,011.

B obmem xonmmuectBe oTkazoB yctpoicTB KAT oTkaspl ammaparypsl Co-
cTaBisioT 22 %. Ananus pacupenenenus 0Tka3zon annapaTtypbl XKAT o mecsitiam
¢ 2014 no 2018 1. (puc. 1) moka3sIBaeT, 4TO0 HAOOJIBITIEE X KOJTUIECTBO MPHUXO-
JIATCA Ha BECEHHUW U OCEHHUU, T. €. «TPO30BbIEY, IIEPUOABIL: 5 OTKA30B B MapTe,
9 — B anpene, 11 — B Mae 1 COOTBETCTBEHHO 4 OTKa3a B CEHTSAOpE, 6 — B OKTSIOpE
u 4 — B Hos10pe. Kpome Toro, 8 0TKa30B MPOU30IILIO B MIOHE U | OTKa3 — B aBryCTe.
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Puc. 1. Pacnpenenenune nospexnaenuii ycrpoiicts CLIb
OT TPO30BBIX MEPEHANPSKEHUH 110 MecsIam
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[IpoBeneHHbIN aHaIU3 110 MECSLIaM ITOKa3bIBAET, YTO OCHOBHBIE IPO30BBIE I1€-
PHOJIBI IPOXOJIAT C MapTa MO Mai U ¢ CEHTSAOPs 10 HOSIOpb. MHOTHa B MIOHE MK B
aBrycrte ObIBaeT Ipo3a, HO ATO PEJIKOE sBICHUE — aHOMaus1. CpeHsis pUHa Ipo-
30B0ro ¢poHTa cocranisietr He 6osee 16 km. CpeaHsist MPOIOIKUTEIIBHOCT TPO3bl
1-1,5 gaca [23].

Bo3sgeiictBus arMmocdepHbix nepeHanpsikeHuid Ha ycrpoiictBa CIIb mo au-
cTaHIusAM curHanmszanuu u  cBs3u (1Y) pacnpenenensl HepaBHOMEPHO.
Haubonbiiee konuuecTBo ammapatypsl oTtkaspiBasio B [IIY-11 (15 oTka3oB) u
[IT49-3 (10 oTka30B), Kak MOKa3aHO Ha puc. 2.

VYyacrok ot ctanumu Kapayssik 1o craniumn Kapakannakus, koTopsblit o0city-
xuBaercst quctanuuen 11IY-11, pacnonoxeH nperuMyIeCTBEHHO B TyCTHIHHBIX U
CTEMHBIX parioHax. B 3TOW MECTHOCTH KAMEHUCTBIN Y MECYAHBI TPYHT HE M03BO-
JsieT o0ecreuuTh TpeOyeMoro ConpoTuBiieHus 3azemiieHns yctpoicts XKAT. Bo
BpeMsi TPO30BBIX pa3psaaoB ycrporicTtBa JKAT HaxoasTCa Mo1 BBICOKAM MTOTEHIIN-
aJloM. BbICOKOE ynenpHOEe CONPOTUBIIEHUE TPYHTA CO3AAET YCIOBUSA PACTEKAHUS
TOKa rPO30BOr0 paspsia no 000JI04YKaM Kales, penbcaM U APYyTruM TOKOTIPOBOIS-
MM IIPEeIMETaM, YTO CO3/1aeT nepeHanpsbkenue B ycrpoiictax KAT.

VYyacrok ot cranmmu Ceipaapbs 10 ctaHimu J[>Ku3ak, KOTOpbIi 00CTyKHIBa-
etcst auctanuuent [1IY-3, pacnonosken Mex 1y pekamu Coipaapbs u 3apadiias, npe-
MMYIIECTBEHHO B CTENHBIX pailoHax. Ha ceBepo-3amnazne palioHa pacroyiokeHO UC-
KYCCTBEHHOE 03€p0 Ai1ap KyJb, KPOME TOTO, PAiOH € TPEX CTOPOH OKpYXkaroT: Yar-
KaJIbCKHI XpeOeT n YTaMcKuil XpebeT — ¢ ceBepa-BOCTOKa, TypKecTaHCKui XpedeT
1 3epaBIaHCKui XxpedeT — ¢ rora, HypartuHckuii xpeGeT — ¢ BOCTOKa.
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Puc. 2. Pactipenenenue koimuecTBa MECT MOBPEXKACHUM
rpo30BbIMH pazpsgaMu yctporcts JKAT no gucraniusam
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342 Operation of transport systems

B paiionax pek Bo3pacTaeT BEpOSITHOCTh 00Opa30BaHUs IPO30BBIX O0IAKOB C
BBICOKUM 3apssioM. [')po30Boe 001aKo, HeCyIIee dIEKTPUUISCKUAN 3apsi, B paiioHe
PEKU MOJ] HUM HaMHOTO ObICTpee 00pa3yeT 3aps/] MPOTUBOIOJIOKHOTO 3HAKA, YTO
YBEIMYMBACT HAMPSXKEHHOCTh DJIEKTPUYECKOTO MOJI U MPUBOJUT K TPO30BHIM
pazpsiziam B paiione pek. [Ipu a3Tom yBennuuBaetcs: BepoatHocT OOMB rpo3zo-
BBIX Pa3psI0B Ha KEJIE3HOJAOPOKHBIE YCTPOIMCTBA, pACIIOIO0KEHHbBIE BOIU3HU PEK.
Bosee Toro, nockoyibKy paiioH OKpPY>KEH TOPHBIMHU XpeOTaMH € TPEX CTOPOH, 3a-
NaJHbIA U CEBEPHBIA BETEp HArOHAIOT B 3TOT PErMOH MHOIO O0JIaKOB, a ecTe-
CTBEHHbIE MPEMATCTBUS HAKaIUIMBAIOT 00JIaKka B ropax.

3a aHanM3UpyeMBI MATUICTHUNA MEPHOJ XapakTep OTKa30B CHUCTEM U
yctpoiictB XKAT paccMoTpuM ¢ nomoibio quarpamm Ilapeto (puc. 3, 4, 5). Ot-
ka3pl cucreM JKAT pacnpenemwinch cieayromuMm obdpasom (puc. 3): cucrem
anekTpuueckor nentpanuzanuu (1) Ha O6a3e penelHO-KOHTAKTHBIX cXeM — 14
(29 % ot oO1ero KOJIMYeCTBa OTKA3aBIIMX CHUCTEM); YUCIOBOM KOJIOBOM aBTO-
omoxupoBku (UKAB) — 12 (25 %); monyaBromatuueckont 610kupoBku (IIAB) —
12 (25 %); mukponponeccopusix cucteM (DCCO, MIIB-TEI', MIIb-I1, MIIILI-
TEI', ABUK-E) — 6 (13 %); ummynbscHO-1poBOiHOM aBTOOI0KMPOBKH (MIIAB) —
2 (4 %); cuctem mucnieruepckoi neHTpamsanuu (L) — 2 (4 %).

N3 nuarpammsl [Tapeto (cM. puc. 3) cienyer, 4To HauboIbIIee KOJIUYECTBO
OTKa30B H3-3a aTMOC(EpHBIX NEpEeHANPsHKEHU mpousounuio B cuctemax Ol
YKADB (54 % Bcex oTka30B, rpynna A), a Takxke B cucreme [IAb (rpynna B). Ha
9T cucteMbl (rpymnmbl A u B) mpuxoautcs 79 % oTka30B 0T 00111er0 KOJIMYECTBA
OTKa3aBLINX CUCTEM.
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Puc. 3. Pacnpenenenue otkazoB cuctem KAT
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Pacnipenenenue otkazoB no ycrporictBaM JXKAT oT BozneiicTBust armocgep-
HBIX [IEpEHANPSLKEHUI MOKa3aHo Ha puc. 4:

— aBapuitHble perne — 20 otka3oB (16,3 % oT o61ero KoaMyecTBa OTKa3aBLIeH
anmaparypsbl). OTtka3el aBapuiiHbIX pese: ACII2-220M — 6 ciydaes, U3 Ko-
TOpbIX | —CBapuBaHKE KOHTAKTOB U MPOOOH TMOJHOIO MOCTa (BBIIPSMHU-
Telb), 3 — podoi cradbmTpoHoB — 2C930A (KC620A), 2 — noarap KoH-
takToB; ACII2-12 — 1 citydait — npo6oii ctabunurpona tumna JA815b u qu-
oxnoro mocta; AllI2-1440 — 10 cimy4aeB, U3 KOTOpbIX | —mpo0oit H305sLuH
MEK1y BUTKaMH OOMOTKH pelie, 1 — cropena oOMoTka pere, 3 — CBapuBaHue
KOHTAKTOB, 2 — IMOATap KOHTAKTOB, 3 — W3JI0M KoHTakToB; AIl12-110/220 —
2 ciy4ast, u3 KOTopbIX 1 —1mpo6oit muoaa /1226 u 1 — cBapuBaHue KOHTAKTOB,
AHBIII2-2400 (aBapwuiinble iyueBbie pene) — 1 ciydait — mpo0oii 1Mo THOTO
MocTta. Otkasbl aBapuiiHbix pene tuna ACII2-220M, ACII2-12, AIII2-
1440 u A1112-110/220, AHBIII2-2400 cBsi3aHbl ¢ IEpEHANPSHKEHUEM B 11€-
I5IX DJIEKTPONUTAHUSI aBTOOJIOKUPOBKY;

— Onoku nenmdparopa kogoBoit aBroomokupoBku (BC-JIA, BU-/IA u BK-
JA) — 13 ciyqaes (10,5 %). Haubomnee moaBepskeHbI BO3ICHCTBHUSIM aTMO-
cpepHBIX MEepEeHANPSHKEHUHM TUObI, YCTAHOBJICHHBIE B OJIOKaX CUETUYHKOB
BC-J1A — 9 oTka30B, U3 HUX NPO0OOIT TMOJOB BHIMPSIMUTENTLHOIO MOCTa — 7
OTKa30B, Mpo0o# ouHOUHbIX 110/10B B BC-JIA — 2 oTKa3a, B 6y10kax bU-
JA — 4 cayyasi, mpoOUTHI OMHOYHBIC TUO/IBL;

— pene HMIII1-400 — 13 otkazoB (10,6 %). XapakTepHble OTKa3bl s
pene HMIII1-400: moarap KOHTaKTOB — 5 ClIy4aeB, CBApUBaHUE KOHTAK-
TOB — 4 CciTy4asi, U3JIOM KOHTaKTOB — 2 ciiy4asi, 0OpbIB OOMOTKH petie — 2
ciyvas;

— wumnyibcHble pene — 12 otkazoB (9,8 %). OTka3bl UMITyJIbCHBIX peie
NMIII1-0,3 — 7 cnyuaeB, UBI' — 5 ciiyuaeB. XapakTepHbIMH OTKa3aMH
115t UMIII1-0,3 siBrisiroTCs OATap KOHTAKTOB (5 ClydaeB) U CBapUBaHUE
KOHTaKTOB (2 ciyuas). B pene MBI oTtkass (5 ciaydaeB) mpoU30IILIN 110
CJIEYIOIIMM NMPUYMHAM: HECBOEBPEMEHHOE BKIIIOUEHUE 000rpeBa, nepe-
ropaHue npenoxpaHurens oborpea — 1 ciryuyail; oTka3 repkoHa Io npu-
YUHE MOSBIICHUS MOCTSIIET0 KOHTAKTa — YXOJI XapaKTepUCTUK (Harpsi-
JeHue cpabaTbiBaHUs OOJIbIlIE HOPMBI, MEHBIIE HOPMBI) — 1 ciyyaii;
npo6oii Beinpsamutens KH402U — 1 cnyyaid. B psane ciyvyaeB npuuuny
otka3za pene MBI He ynaeTcs ycTaHOBUTb, T. K. HOCJIE MPEANOJIAraeMOro
OTKa3a HOpMajibHasl paboTa pejie BOCCTAHABIMBAETCS U €r0 MapaMeTphl
COOTBETCTBYIOT HOPMaM TEXHUYECKUX YCIOBHIA.
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Puc. 4. Pacnpenenenne orka3on ycrpoicTts XKAT

B nponiecce sxcruryaranuu otkasel pene MBIT mpoucxomst mo BuHE paboT-
HUKOB, T. K. 3KCIUTyaTUPYIOTCsI 6€3 MPeIyCMOTPEHHBIX 2JIEMEHTOB 3aIUTHI OT I1e-
penanpspkenuit (ctabunutponsl JI815A (b) — 2 ciyuas). JlomyckaroTcs ciaydau
BKJItoueHus: oborpesa pesie BI' Ha 3aBblllIeHHOE HANPSHKEHHUE, YTO MPUBOJIUT K
HeucnpaBHocTu repkoHa MKCP-45-181;

— Ttpancpopmaropsl [TPT-A u COBC — 12 otkazos (9,7 %). OTka3bl npo-

M30IILJIM MO CJEAYIOINIMM MpUYMHAM: croperna oOMoTka TpaHchopma-
Topa — 6 cinyyaeB, MexkBUTKOBOe K3 nmepBuuHOi 00MOTKH U3-3a IIEpeHa-
npsbKeHu — 4 ciyvasi, mpoOoi U30sAUuY — 2 citydasi;

— KOJIOBbIE€ MYTEBBIE TpaHCMUTTEPHI mITencenbHoro tuna (KIITHI) — 11
0oTKka30B (9,0 %). Otka3zel TpancmutTepoB KIITII npownsonuu no npu-
yruHaM: oOphIB (OTrap) OOMOTKH 3JIEKTpoABUTaTeNs — 7 MpubopoB, me-
peHanpspkenue B uenu nutanus [1X-OX; oTcyTcTBUE KOHTAKTa IO MPH-
YUHE HCIOJIb30BaHUA HEKAYECTBEHHOM INPOMBIBOYHON KUIAKOCTH — 1
npubop; oOpbhIB (OTIAl) Ha KOHJEHCATOpEe — 2 clydas; W3JIOM KOH-
TakTta — | ciayvaii;

— TpancmutTepubie pene TII-65B u TIII-2000B — 10 otkazoB (8,1 %).
beun 3adukcupoBanbl 0TKa3bl TpancMuTTepHbIX pene (TII-2000B — 8
ciaydaeB u THI-65B — 2 ciyuas). Dto npexae Bcero otkassl TII-2000B
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B CXEMaX KOJUPOBAHUSI PEIbCOBBIX IIENEMN, BEI3BAHHBIE OTKA30M JIUOI0B
J1226b unu BeimpsimutenbHbix 010koB KI[402M. Haunbonee xapakrep-
HbIMU oTKa3zamu pese THI-65B sBusitoTcst moarap, CBapuBaHUE KOHTAK-
ToB 11-12 u 41-42 (1 cny4ail) u npoOOH H3OJALMOHHBIX MPOKIAIOK
(2 cyyast) u3-3a BIMSHUS MEPEHANPSIKEHUN, BOSHUKAIOIIUX B PEIbCO-
BBIX LIETISIX BCJIEJICTBUE ACHMMETPHUU TATOBOTO TOKA,

— pene apyroro tumna (AHII2-700, AHIIIM2-760, KIII1-280 u KIII1-
800) — 8 oTkaz3oB (6,5 %). Otkazsl pene AHII2-700 — 2 ciyvast — moarap
koHTakTOB; AHIIIM?2-760 — 2 ciyuas, u3 KOTOpbIX | — cBapuBaHUE KOH-
TakToB, 1 — n31n0om koHTakToB; KII1-800 — 3 ciyyas, u3 KOTOpbIX 2 —
noArap KOHTakToB, 1 — cBapuBanue koHTakToB; KIII1-280 — 1 ciayuaii —
nojArap KOHTaKTOB;

— TOJIYNPOBOAHUKOBBIN MpeodpazoBatens mrerncensHoro tuna (IIMIH-3) — 6
0TKa30B (4,9 %): mpoOo¥t OUITONIIPHBIX TPAH3UCTOPOB U IUOJHOTO MOCTA —
3 ciyyast, 2 — mpoOoi KoHzeHcaTopa u 1 — mpo0oii pe3ucropa.

N3-3a atMochepHBIX MepeHAnpsHKeHUN OB 3aperuCTPUPOBAHBI OTKA3bI
MHUKPOIPOLIECCOPHBIX CUCTEM — 6 0TKa30B (4,8 %). Bo3HuKaromue 0Tka3bl B 3TUX
cucremax (cMm. puc. 3, rpynna C) npuxoisTcsi B OCHOBHOM Ha CIEIYIOLIUE
ycTpoicTBa (cM. puc. 4):

— HOM — HanonbpHbIN 31MEKTPOHHBIN MOAYIb, [ITIM — MukponpoueccopHbIi
MYyTEBOM MPUEMHHK U PEIbCOBBIM JaTyuK. OTKa3bl B 3THX yCTpoHcTBaX (6
0TKa30B) cocTaBsiroT 4,8 % or o0Iero KojJudecTBa OTKa3aBIIHMX
ycrpoiictB. Hanbosee xapakTepHble OTKa3bl JJIsl STHX YCTPOUCTB — MPOOOH
TIOJTYTIPOBOHUKOBBIX AJIEMEHTOB: TIPOOUT TUOHBIN MOCT — 3 CITydasi, po-
OUT TPaH3UCTOP — 2 CITy4ast, IPOOUT KOHJIeHcaTop — 1 ciryyaii;

— OJIOK MUTaHUS MITETICEILHOTO THUIIA, TPEAHA3HAYCHHBIN /ISl KOJIOBOM aB-
ToOokupoBku mepeMeHHoro toka (BIIII-3), — 5 otkazoB (4,1 %).
B nByx cimydasix 3T0 ObLT IPOOOH JUOAHOTO MOCTa Ha OCHOBE JIHOJIOB
J226A, B 1Byx ciyyasx — rnpo0oit kouaencaropa C1 (20 Mx®) u B ox-
HOM cJy4dae — MeXBUTKOBoe K3.

Kpowme Toro, uz-3a armochepHbIX NepeHanpsHKEHUN TPOU3O0IIITH OTKa3bl B CH-
cremax UITADB u JII1 (1o 2 oTka3za COOTBETCTBEHHO, puc. 3, rpynna C). OTka3bl B
ATHX CUCTEMAaX MPUXOIATCA B OCHOBHOM Ha CUET OTKA30B CJIEAYIOLIUX YCTPOHCTB:

— kongeHcaTopHble 610ku Tuna KbMII-5 u KEMIII-6 — 4 otkaza (3,3 %),
B KOTOPBIX MPOOUTHI KOHAEHCATOphl. HYXHO OTMETUTBH, 4TO OJIOKH
KBMII-5(6) ucnonb3ytorcst He Toabko B cucteme MITAB, HO u B cu-
creme I1AD;
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— Boinpamutenu BAK-13b u BAK-14b — 3 otkaza (2,4 %). XapaktepHbie
OTKa3bl I ATUX YCTPOUCTB — MPOOUTHE AUOTHOTO MOCTA — 2 CITydas,
cropesia oOMoTka TpaHcopmaTopa — | ciaydail.

Crnenyronue ycTpoiicTBa 0TKa3ajau Mo OJHOMY pa3y: MyTeBOM GUIbTP TUIA
®OI1-25M u MastTHukoBOM TpaHncmutTep MT-1M. B dunbrpe ®OI1-25M npouso-
mén npoboil KOHAEHCAaTOpa U Cropeiau oOMOTKH TpaHchopmaTopoB. [lyTeBsie
bunbTpel TUna OII-25M npuUMEHSIOTCS B PEJIbCOBBIX IIEMAX MEPEMEHHOIO TOKa
gacToTou 25 I'11 17151 3a1UTHl UMITYJICHBIX ITYTEBBIX PeJie OT BIUSHUS 00paTHOTO
TArOBOro Toka yactoToit 50 I'y 1 ero rapMoHKK. B MasgsTHUKOBOM TpaHCMUTTEPE
MT-1M, ycranoBnennom B cucteme UITAD, oTkazanu KoHAEHCATOPHI U MEPETO-
pemu pesuctopbl. Tpancmutrrep Tuma MT-1M ucnonw3yercss s paboThl B
YCTPOMCTBAX UMITYJILCHOM U KOJIOBOM aBTOOJIOKHPOBKH JIJIsl UMITYJILCHOT'O TTUTA-
HUS PEIIbCOBBIX LIETIEH.

ITo pe3ynbpTaTaM aHaau3a MOKHO CAENaTh BBIBO, YTO HAMOOJIbIIIEE KOJTuYe-
cTBO 0TKa30B ycTpoicTB JXKAT u3-3a aTMochepHBIX TEpeHANPSIKEHUN MPOU30-
IO TI0O MPUYMHE BBIXOJA U3 CTPOS MOJYIMPOBOAHUKOBBIX 3JIEMEHTOB (puC. 5):
muonbl — 119 otkazos (50,6 %), koHgeHcaTopbl — 28 otkazos (12 %), cTabmint-
poHbl — 5 0TKa30B (2,1 %), Tpan3uctopsl — 11 oTkazoB (4,7 %).
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Puc. 5. Xapakrep HeMCIpaBHOCTH MpHU 0TKa3ax ycTpoucTB KAT

OTKa3bl AMOJ0B MPOUCXOAST B OCHOBHOM B aBapUMHBIX pelie, B OJ0Kax Je-
mm@paropa koaoBoi aBTo010kupoBKU (BC-JIA 1 BU-J[A), B uMIyIbCHBIX penie
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MBI u UMII11-0,3, B Tpancmuttepubix pene TII-65B u TII-2000B, B mpeobpa-
soBarenax Tumna [IITII-3, B 6nokax nmutanusax tuma BITII-3, B HamoNMbLHBIX MUK-
POTIPOIIECCOPHBIX YCTPONCTBAX, B KOHAeHCaTOpHOM Os10ke KBMIII-6 u B BoITIpS-
mutenssx BAK-13(14).

KonnencaTopsl 0Tka3piBatoT B 0CHOBHOM B 0s10kax BK-JIA, B koHAEHCATOD-
HbIx O0sokax KbMIII-5(6), B TpancMuttepubix pene TII-65B u TII-2000B.

Tpansuctopel oTka3biBatoT B yctpoiictBax JIII, B yctpoiictBax UKADB
(B mpeobOpazoBatemsix [II1I-3) u B ycTpolcTBaX MHKPOMPOIIECCOPHBIX CHCTEM
(B HAMOJIBHBIX MUKPOITPOLIECCOPHBIX YCTPOMCTBAX).

CtabmIMTpOHBI OTKa3bIBAIOT B YCTpOMcTBax aBapuitHbiX pene ACIL2-12 u
ACII2-220M, a takxe B pene VBT

Kpome 0TKa30B NoJynpoOBOAHUKOBBIX 3JIEMEHTOB pejle, TAKKE XapaKTePHbI
OTKa3bl KOHTAKTOB peJie: MoArap KOHTakToB — 19 (8 %), cBapuBaHue KOHTAKTOB —
14 (6,0 %), nznom koHTakTOB — 7 (3,0 %). OUKCUPOBAINUCH U OTKa3bl B TPAHC-
dbopmaTopax: 00peB 00MOTOK — 9 (3,8 %), BeIropanue oomMoTok — 7 (3,0 %), Mex-
BUTKOBBIC 3aMbIKaHUS B 0OMOTKaxX — 6 (2,5 %). OTKa3bl IO OCTAIBLHBIM 3JIEMEH-
TaM pacIpeaesIUIUCh CIEAYIOMMUM 00pazoM: Tpoooit 3o — 5 (2,2 %), ne-
peropanue pe3uctopoB — 5 (2,1 %).

ITo Tumam anmapaTypsl HaOOJbIIIEEe KOJIUUYECTBO OTKA30B MPUXOIUTCS HA
yCTPOMCTBA, pabOTAIOIINE B UMITYJIbCHOM PEXUME U COAEPKALIUE MOIYITPOBO/I-
HUKOBBIC 3JIEMEHTHI (AUO/Ibl, TPAH3UCTOPHI, CTAOUIUTPOHBI ). Hanbombiee kou-
YECTBO OTKa30B — 20 — MpUXOJUTCS HA aBapuiiHble peliie. B aBapuilHbIX perne
HauOOoJIbIIIee KOJIMYECTBO OTKA30B — 13 — MPUXOUTCS HA BBIMPSIMHUTEIbHbIE JTU-
OJIBI.

2. AHaAU3 NPUUKUH OTKA30B YCTPOMUCTB XKXEAe3HOAOPOXXHOK
aBTOMATUKKU U TeneMexaHuKu AO «Y30EeKUCTOH TeMUP HyAAapU»
OT KOMMYTaLMOHHbIX NepeHanpsXXeH1i

OCHOBHBIMHU 3JIEMEHTAMH TATOBOM CETH AJIEKTPUPHUIIMPOBAHHBIX KEJIE3HBIX
JIOPOT SIBJIIIOTCS: TATOBBIE MOJICTAHLIMM, KOHTAKTHBIE CETU U PEIbCOBBIE JIMHUH.
TsroBast ceTb UCIOJIB3YET PENIBCHI B Ka4eCTBE 0OpPAaTHOIrO NpoBOJA. Penbehl nc-
HOJIB3YIOTCS IS IPOIYCKa CUTHAJIBHOTO TOKA ITPH CO3/IaHUH YCTPONCTB KOHTPOJIS
CBOOOJIHOCTH y4acCTKOB MyTH — penbcoBbIX Hene (PL[). O0vennnenue B penbco-
BOM JINHUKM MOITHOTO TSTOBOTO TOKA U CIa00TOYHOTO CUTHAJILHOTO TOKa TpeOyeT
oOecrieueHus 3alUThl CTA00TOYHBIX LENEeH OT MOIIHBIX SHEPTETHYECKUX MPOIIeC-
COB B TSTOBOW CETH NPY aBapUNHBIX U KOMMYTAllMOHHBIX ITPOLIECCAX.
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TsroBas ceTh OKka3bIBaeT HanOobIIee BiustHUE Ha yeTporicTBa CLIb mpu ko-
porkoMm 3amblikaHuM (K3) koHTakTHOrO mpoBojaa Ha penbe. K3 B T4AroBoit cetu
MPOUCXOJAT TPHU TMOBPEKICHUU (TIEPEKPHITUU) H3OJISAIUU TOIIEPKUBAIOIINX
KOHCTPYKIUH, CEKIIMOHHBIX U30JIITOPOB U HEUTPAIbHBIX BCTABOK, IPU OOPBIBE U
MaJICHAH HA PEIbC KOHTAKTHOTO ITPOBO/A, IPY MTOBPEKIAECHNUN U30JIALIMU HA DJICK-
TPONOABHXKHOM cocTaBe [24]. B pesynbrate K3 B TSArOoBOM C€TH OT TATOBOM IMO/I-
CTaHLIMM MPOXOJUT MMITYJbC TOKA, BEIMYMHA KOTOPOTO MOKET JOCTUIraTh He-
CKOJIBKUX ThICSY amriep [25-28]. Umnynbc TOKa CO3/1aeT NpOJ0JibHbIE TEpPEeHa-
npsiKeHUst (MEXy TPOBOIOM (GKHIION) U 3eMJieid ) BO Beex mensix ycrpoiictB CLB.
Oco0eHHO omacHOMY BO3JIEHCTBYIO IojiBepraercs anmaparypa PLI, Tak kak aBa-
PUMHBIA TOK OpOXOAUT 10 pesibeam. [Ipuunnoit K3 B TSIroBoii ceTu yaiie BCero
BBICTYIIAIOT I'PO30BbI€ pa3pAnbl [24]. IIpu nelicTBuM rpo3bl MPOUCXOIUT IEpE-
KPBITHE M30JISAIMA KOHTAKTHOT'O MPOBOJA WM POTOBBIX Pa3psAHUKOB HA OMOPY
KOHTAKTHOM CETH, METALUTMYECKUE AJIEMEHTHl KOTOPOM, MO TpeOOBaHUSIM TeEX-
HUKH 0€30IMacCHOCTH, COeMHEHBI ¢ penbcamu [29]. Tlpu 3ToM Mo moryoOMoTKe
npoccenb-Tpancopmaropa (I T) mpoxoauT UMITYIbC TOKA, KOTOPBIA OKa3bIBAET
ODMB na ycrpoiictsa PLI.

Ha puc. 6 mokazana ructorpamMmma XxapakTepHbIX HEUCITPABHOCTEW 00paTHOM
TsiroBoii cetn AO «YTH» 3a nepuon 2014-2018 rr. [18-22].
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Puc. 6. 'uctorpamma xapakTepHBIX HEUCIIPABHOCTEH 0OpATHOI TATOBOM CeTH

YKa3aHHbIE HEUCIIPABHOCTHU IPUBOIAT K ACUMMETPUU PENBCOBON JIMHUU JIJIS
o0OpaTHOro TATOBOTO TOKa. [IpH 3TOM yBennunBaeTcs pa3HOCTb TATOBBIX TOKOB B
noJlyoOMOTKax Jpoccelnb-Tpanchopmaropa, yto npuBoauT k OOMB Ha anmnapa-
Typy pelbcoBbIX Lenei npu K3 B TAroBoii cetu.
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Ha yuacTkax »ene3HbIX J0porT, 3MeKTPUPUIUPOBAHHBIX 10 CUCTEME MTOCTO-
STHHOTO TOKA, TATOBBIE 3JEKTPOJBHUIaTEIN 3JEKTPOBO30B, WAYIIUX B PEXKUME
TATH, IpH yciaoBUM K3 B TATOBOM CETH NMEPEXOIAT B TeHepaTOPHBIN pexuM. [Ipu
ATOM HEPIHsl, 3alIaCEHHAS B IBUKYILIEMCS NIOE3/I€, OCYLIECTBIISIET MOANUTKY Me-
cta K3 B TeueHue neprojia cpabaThIBaHUSI CPECTB 3aIUTHI Ha 3JIeKTpoBo3e [30].

3. CoCTOSIHWE YCTPOIACTB 3aLUMThl OT UMNYALCHBIX NepeHanpsxkeHnit A0 «YTH»

3a aHanuzupyemsiil nepuoa 3apeructpupoano 109 orkazos Y3UIIL B tom
yucie B 34 ciaydasx dJE€MEHTHI 3alUThl ObLTN MOBPEXKACHBI M HE CMOTJIH 3aIllH-
tuTh ycTporictBa JXAT oT mnepenanpsokeHuid; B 12 ciaydasx npu OTKazax
ycTpoiicTB KAT 351eMEHTBI 3a1IMTHI COXPAHSJIA CBOM XapAKTEPUCTUKU B HOPME.

B skcrutyaranuu 3aMKCUpOBaHbI CIy4yau, IPU KOTOPBIX B pe3yJibTare cpa-
OateiBaHus U otkazoB Y3UII (BeipaBHMBaTenel U pa3psIHUKOB) BBIXOIUT W3
CTpOSI MUTAIOMIHNIA Kabelb, MPOUCXOUT OIJIaBJICHHE MOHTaXa M BO3TOpaHHE pe-
JeHHBIX MKa(OB. ITO YCyryOJsieT CUTYaIlui0 U YBEIIMYUBAET MPOIOJKATEITh-
HOCTh 0TKa30B. [locne Bo3neticTBus [TH npuxonurcs MeHSITh MPUOOPHI, YTO TPe-
OyeT MOMOJHUTEIBHBIX Tpyao3aTpart [31].

OCHOBHBIMHU MTPUYMHAMH HU3KOM HaJiexkHOCTH cyiecTBytonmx Y3UIT (PKH,
BOLIH, BOLIL, BK u T. 11.) ABIsItOTCS UX DJEKTPUUYECKHE XapaKTEPUCTUKU, KOTO-
pbIE HE COTrJIacOBaHbI C IOMYCTUMOM 3Heprueit, AciictBytomer Ha Y3UIIL. [l co-
BPEMEHHBIX 3JEKTPOHHBIX cucTeM JKAT 3amuTHbIe XapaKTEpUCTUKHU MPUMEHSIE-
MBIX 3JIEMEHTOB HE ONTHUMAJIBLHBI M HE BCETAa 00ECIIeUNBAIOT HEOOXOIUMBINA YPO-
BEHb 3aIUTHI HA0O0JIEE YyBCTBUTEIBHBIX TIOTYITPOBOIHUKOBBIX 3JIEMEHTOB.

[Tonoxenue ycyryomnsiercs TeM, 4To He 00eCTIeunBarOTCS YCIOBUS IS Cpa-
OaTbIBaHMs IPUOOPOB 3aLIUTHI (Pa3psAIHUKOB), TO €CTh HE BCErAa COOIIOIAI0TCS
HOPMATHBHBIE TPEOOBAHMS K 3a3eMJISIOIIMM YCTPOKWCTBAM IO BEJIMYMHE COMPO-
TUBJICHUS U IO Pa3CICHUIO BBICOKOBOJIbTHBIX U HU3KOBOJIBTHBIX 3a3E€MJIUTENICH,
0COOEHHO Ha CUTHAJBHBIX YCTAHOBKAX.

3aKkaoueHue

3a nepuoa ¢ 2014 no 2018 rog Ha AUCTAHIUSIX CUTHAIM3ALMU U CBsizu AO
«YTH» 6bu10 3apeructpupoBano 48 ortkasos cucreM JKAT oT Bo3zelcTBHS
aTMOC(epHbIX nepeHanpskeHuid. OCHOBHOE KOJMYECTBO OTKA30B MPUXOJAUTCS
Ha cuctemsl OLI, UKAB, ITAb u mukponpoueccopssie cucteMsl. [Ipu 3Tom Hazo
yauThiBaTh, uto B AO «YTH» pacnpocTpaHEHHOCTh MUKPOIPOLECCOPHBIX CH-
cteM coctaBisieT 21 %.
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Ha yyacTkax »ene3HbIX JOpOT C 3JIEKTPUUYECKOM TATOM Moe3a0B 3adukcu-
POBaHbI XapaKTEPHbIEC HEMCIIPABHOCTH AJIEMEHTOB OOPATHOM TATOBOM CETH (Hapy-
[ICHHE H30JSILUU CTHIKOB, OOPBIB COETUHHUTENEH, OOpPHIB OCHOBHOW OOMOTKH
Jpoccelb-TpaHc(hopMaTopa, U3JIOM Pebca), KOTOPbIE IPU BOSHUKHOBEHUU KO-
POTKHUX 3aMBIKaHUH B TATOBOM CETH SBISAIOTCS IPUYMHAMU KOMMYTalMOHHBIX I1€-
pEHAIPSIKECHUN, IEMCTBYIOIIMX HA anmaparypy peibCOBBIX LIETIEH.

B pesynbraTe oTka3oB ycTpoiicTB JKAT npu Bo3aelicTBUN NTEpEeHATPSKEHUN
HapyIaeTcs 6e30MacHOCTh JBUKEHUS MTOE3/I0B, IPOUCXOIAT 3aACPHKKHU TOE3/10B,
YXYAIIAIOTCS YKOHOMUYECKHE TToKazaTenu 3 (eKTUBHOCTH JOPOTH.

ITo pe3ynpTaTaM aHaauM3a MOXHO CIEJaTh BBIBOJ O TOM, YTO CYIIECTBYIO-
e AJIEMEHTHI 3alIUThl HeAocTaTouHo d(dektuBHBL. [Ipobiema 3amuUThI
ycTpoicTB XKAT, uMeronux noJynpoOBOJHUKOBBIE 3JIEMEHTHI, SIBJIIETCS TPUOPH-
TETHOU U akTyanbHOU. [IInpokoe BHenpeHne MukponpoueccopHbix cuctem KAT
noTpedyer pa3pabOTKH HOBBIX BBICOKOA(DPEKTUBHBIX CPEACTB 3alIMUThl, UMEIO-
IIMX BBICOKOE OBICTPOAEHCTBHE Ha cpabaThIBaHUE, HU3KUE OCTAIOIIMECs Hamlps-
KEHHS Ha CPEJICTBAX 3aIIUThI U BHICOKYIO MPOIYCKHYIO CLIOCOOHOCTH 110 TOKY.
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INFLUENCE OF OVERVOLTAGE ON THE RAILWAY AUTOMATION
AND REMOTE CONTROL DEVICES OF JSC “UZBEKISTAN TEMIR YULLARI”

The paper presents an analysis of failures of railway automation and remote control
devices of the JSC “Uzbekistan temir yullari” (Uzbekistan Railways) from atmospheric and
switching overvoltages for the period 2014-2018. It has been determined that the largest number
of failures of railway automation and remote control devices is associated with a thunderstorm
period. Hardware failures account for 22% in the total number of failures of railway automation
and remote control devices. Failures of signalization, interlocking and blocking devices along
the signaling and communication distances of JSC “Uzbekistan Railways” are not evenly dis-
tributed. The greatest number of failures occurs at distances located in desert, steppe regions
and in the zone of large rivers. Electric interlocking and numeric code automatic block systems
are the systems of railway automation and remote control falling into group A of the Pareto
diagram by the number of failures from atmospheric overvoltages. It was determined that a
large number of failures occur in surge protection devices used in operation.

railway automation and remote control, signalization, interlocking and blocking, atmospheric
surge, switching overvoltage.
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