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3TOM Y4YUTbIBAIOTCS OCOOEHHOCTU
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HAYKA I TEXHW

JNIeKTpoOMarHuTHas
COBMECTUMOCTb B CeTSX
3J1IeKTPOCHa0XeHuns

Kocapes Bopuc Heanosuu — doxmop mexnuueckux
Hayk, npogheccop, 3asedyrowuil kagedpoii « Teope-
muyeckue 0CHOBbl dneKkmpomexHuku» Mockoseckoeo
20cy0apcmeeHHo20 yHueepcumema nymeii coo0ueHus
(MHUHUT).3acayncennsiii dessmens nayku PO.
Cepounenxo /[mumpuii Baadumuposuu — kanouoam
MexXHU1ecKux Hayk, eeHepanbhulii dupekmop OO0
«IHep2onpombluneHHble MeXHON0UL».

amauu o0ecreyeH st AIEKTPOMarHUTHOM

COBMECTUMOCTH 3JIEKTPOYCTAHOBOK

M CeTell HETATOBOTO AJICKTPOCHAOKEHMST
C 2NIeKTPU(ULIMPOBAHHBIMM YIaCcTKaMU Tiepe-
MEHHOT'O TOKa MarMCTPaIbHBIX 3KeJIe3HbIX TOPOT
CO CKOPOCTHBIM JBMXKEHHEM BEChMa aKTyallb-
HBI, YTO TTOATBEPKIACTCS HAIMIMEM CTaTUCTH -
YEeCKMX JaHHBIX 00 O0TKa3aXx B paboTe CUCTEM
YIpaBJIeHUS TPAHCIIOPTOM.

BeinosnHeHue TpeGoBaHMIT COBMECTUMOCTHU
MpearojaraeT MpoBeleHne KOMIIJIEKCHOTO
TEXHUKO-3KOHOMHUUECKOTO aHaIn3a ISl Kax-
JIOTO cliydast B OTAeJbHOCTU. B Xozie Takoro
aHaJIM3a JOJDKHBI YUUTHIBATHCSI MHTEPdECh
MEXTy Pa3TMYHBIMU ITOICUCTEMAMU JICKTPU-
YEeCKHMX KeJIE3HBIX J0POT, BKIIOYAIOIINE PH-
HSTUE TEXHUYECKUX PELIEHUI, OT KOTOPBIX
3aBUCUT OecriepedoiiHOe 2JIeKTPOCHAOXKEHNE
OI1C.

[lepBocTereHHOE 3HaYeHUE UMEIOT TPeOO-
BaHUSI K CUCTEME TSITOBOTO 3JIEKTPOCHAOKEHMS,
KOTOpasi Ip13BaHa:

a) obecreYnBaTh SKCILTyaTalMOHHBIE XapaK-
TEPUCTUKU IS

— CHELMATBbHO TTOCTPOSHHBIX BBICOKOCKO-
POCTHBIX JIMHUIA TTOJ, CKOPOCTH JIBUKEHUS TIO-
e3710B cBbiie 200 KM/4 (TiepBasi KaTeropusi);

— CKOPOCTHBIX JIMHUI, MOJICPHU3UPOBAH-
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Puc. 1. MpuHunnuansHas cxema CUCTEMbI TSIFOBOIr0 3J/1€KTPOCHaBGXeHNs pacrnpesesIeHHOro MATaHus ¢ npoBo4OM
noBbILLeHHOro HanpshxeHus (CT3 IMIMH).

HBIX 11071 cKopocTH oT 160 10 200 kM/4 (Bropast
KaTeropusi);

— CKOPOCTHBIX JIMHMIA ITOJT CKOPOCTU MEHee
160 KM/4 (TpeThbst KaTeropusi);

0) OBITb COBMECTMMOI B TOUKAX COIMPUKOC-
HOBEHUST TOKOITPMEMHMKA C KOHTAKTHBIM ITPO-
BOJIOM U 30HaXx cTekaHus TroBoro Toka SI1C
B 00paTHYIO TSITOBYIO CETh;

B) 00ecrieunBaTh HOPMaTHBHBIE ITOKA3aTeN
KauyecTBa 3JIEKTPUUYECKOM S9HEPTUH, B TOM YHC-
JIe B TOYKE OOIIIETO IMPUCOSTUHEHUSI.

BbInosTHeHHBIN aHAJIU3 CUCTEM TSTOBOTO
3JIEKTPOCHAOKEHUST TIEPEMEHHOT'0 TOKa C T10-
3UIIMU UX 3JIEKTPOMAarHUTHOI COBMECTHMOCTH
C YCTPOMCTBAMU HETSTOBOTO 3JIEKTPOCHAOXKE-
HMSI TTO3BOJISIET MPEUTIOKUTH CBOM TEXHUIECKIE
pelleHusl.

1. Jns orpaHUYeHUs 10 HOPMUPYEMbIX
BEJIMYMH MarHUTHOTO (OITAaCHOTO 1 MellaroIIIe-
TO) BJIUSTHUSI TOKOB 2JIEKTPOIOIBUKHOTO CO-
CTaBa Ha 3JIEKTPOYCTAHOBKM M CETU HaITpsiKe-
HueM 10 u Beiiie 1000 B HeobxonumMo nMeTh
B BUILY:

a) TSTOBOE JIEKTPOCHAOKEHE BHICOKOCKO-
POCTHBIX JIMHUI TIEPBOIi KaTerOpUH OCYIIECT-
BJISIETCS TIO CUCTEME C MCIOJIb30BAaHUEM pac-
TpeeIeHHOTO TTMTaHMsI ¥ TTPOBOIA MOBBIIIIEH-
Horo HanpstkeHust (ITTTH) (puc. 1) [1] u ¢ yue-
TOM JIBYX OOCTOSITEJIECTB:

— TIpY TIOAKJTIOYEHUH PA3IEIUTEIbHO-CUM-
METPUPYIOLLUX TpeX(a3HO-ABYX(a3HbIX TPAHC-
dopmatopoB 1 K Tpem ¢azam A, B, C nmuHuun
3JIeKTpOIIepeIaur 2 C IMHEWHBIM HaIlPSDKEHU -
em U, paBHbiM 110 mim 220 kB, Ha 3akumax
TEPBUYHOI OOMOTKM TIEPBOIA YacTH OyneT Ha-
npsoxenue U, M Ha 3aXUMax NEPBUYHOMN

OOMOTKM BTOPOM YacTu — 7 U, 5 Tparc-

(opmaropsl 1 pa3nensioT JIMHUIO 3JIEKTPOIIe-
penayu 2 OT TATOBOM CETH M MCKITIOYAIOT B JIU -
HUU 2 TIPOTeKaH1e TOKOB HYJIEBOI ITOCJIEI0BA-
TeJabHOCTU. TpaHcdopMalys HaNpsKeHMS
¢ koadduumeHTamu TpaHchopMaLMu TepBoi
YacTH, PABHBIM EIMHULE N, =1, a BTOpOii yacTu,

PaBHBIM 71, = —— , O0ECIIEUMBAET Ha 3AXKK-
2

Max BTOPUYHBIX 0OMOTOK O0EHX YacTeit Harpsi-
JKeHUsI, paBHbIe TUHEWHOMY HampsKeHUIO
JivHuu anekTpornepeaauu 110w 220 kB. Toxn-
KJTI0YeHHME BTOPUYHBIX OOMOTOK TIEpBOii YacTh
MeXIy KOHTaKTHBIMU ITOIBECKAaMU 3 1 4 1 T -
TAIOLIMMU TTPOBOAAMU 5 U 6 BTOPOI 4acTH —
MeXy KOHTAKTHOM TTOABECKOM 7 ¥ IMTUTAIOIIUM
MPOBOMIOM & JTaeT MUTaHWe OMHO(A3HBIM TSATO-
BbIM TpaHchopMaTopaM 14 HampsikeHuem
110 wnm 220 xB. TTockobky Tpexda3Ho-IByX-
(azHble TpaHchopMaTophbl | coeMHEHbI O CXe-
me CKOTTa, TO HaIpsDKeHMsI TIEpBOIA ¥ BTOPOIA
yacTell MepBUYHBIX OOMOTOK 10 (paze OymyT
B3aMMHO TIePIEHANKY/ISIPHBI, a TAKXKe B3aUMHO
MePHEeHINKY/ISIPHBI HAPSIKEHWIO BTOPUYHBIX
06MoTOK. Crie1oBaTeIbHO, 3HAYMTETBHO YMEHb-
IIaeTCsI HECUMMETPHS TOKOB B JIMHUU 3JIEKTPO-
repenayu 2, a Mpy OIMHAKOBOI Harpy3ke ey
MONICTAaHIIMY 00ECTIEYMBACTCS TIOHAST CUMME-
TPUYHAsT 3arpy3Ka JIMHUU 3JIEKTpoIIepeadm;

— TIpY MTOIKJTIOYEHUH aBTOTpaHC(hOopMaTo-
poB 14 riepBUYHBIMU OOMOTKAMU MEXITY KOH-
TaKTHOM TTOABECKOI 7 1 TIPOIOIBHBIM TTUTAIO-
1M npoBooM 8 Ha HampskeHue 110 1220 kB,
BTOPUYHBIMU OOMOTKAMU — MEXKITY KOHTAKTHOM
MOABECKOi 7 1 penbcamu 13 B TOUKax MATAHUS
KOHTaKTHOI1 ITOIBECKHU 7 00eCIIeuBaeTCsI MaK-
CUMaJTbHO JOIYCTUMOE HarpsDKeHUe. DIIEKTPO-
BO3HI 15, pacroioxkeHHbIe Ha TIeperoHe, MoJTy-
YaloT MUTaHUE OT JIBYX COCETHUX aBTOTPaHC-
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dopmaTopoB 14, a 31eKTpoBO3kI 15, pacmosno-
JKEHHBIE MEXKITy TTOICTAHITUEH U IIEPBLIM OT Hee
aBTOTpaHC(OpMaTopoM 14 — MUTAHKUE OT ITOTO
aBTOTpaHC(OpMaTopa M YaCTU BTOPUYHOI 00-
MOTKU Tpex(ha3HO-AByx(a3HOro TpaHchopMa-
Topa 1, celuanabHBIi BBIBOJ KOTOPOTO IO~
KJTIOUEH K pesibcaM 13 ¢ TTOMOIIIBIO OTCachIBalO-
et amHnM 10. TTocKombKy MesKIy KOHTaKTHOI
TIOJIBECKOi 7 Y MUTAIOIIUM TIPOBOJIOM 8 HAIM-
yecTBYyeT HarpsbkeHue 110 unm 220 kB u um
TUTAIOTCS aBTOTpaHchopMaTopsl 14, To yMeHb-
1IAI0TCS TOKOBAsI 3arpy3Ka IMPOBOJIOB ITOIBECKU
7 utipoBoaa 8, MOTEPU HATIPSKEHMS U DJIEKTPO-
SHEPTUHU B TAToBoii ceTu. [1pu aToM opmupy-
eTcsl HaTipsbkeHue 25 KB MexXay KOHTaKTHOI
TOJBECKOI U peJIbcaMM U HampsikeHue 85 i
195 kB Mexmy mpoaoJbHBIM ITATAIOIIUM TTPO-
BOJIOM M PeJIbCaMM;

0) TSITOBOE 2JICKTPOCHAOXKEHME CKOPOCTHBIX
JIMHUM BTOPOI KAaTETOPUM OCYILIECTBIISIETCS:

— C UCTIOJIb30BaHNEM PACIIPENEIUTETBHOIO
MUTaHMS U TIPOBOJIA TIOBBILIEHHOTO HAITpsIKe-
Hus (puc. 1). TaroBeie TpaHcdopMaToOphl B OT-
JIMYME OT CXEMBI PUC. | MONKIIIOYatOTCS IEpBUY-
HOI 0OMOTKOM MeXXIy KOHTaKTHO# CEThIO
U TIPOAOIBHBIM BHICOKOBOJIBTHBIM ITPOBOIOM,
a BTOPUYHOM — MEXIY KOHTAKTHOM CEThIO
M PEJIbCOBBIM TTyTeM [1];

— 1o cucteMe 2x25 kB ¢ aBToTpancgopma-
TOpPaMU ¥ MUTAIOIIUM TIPOBOJIOM, B KOTOPOil
TATOBbIE TPaHC(HOPMATOPHI ITOICTAHIINI COSIM-
HeHbl 1o cxeMe CkotTa (Bynopumka);

— II0 CUCTeME C 3KPaHMPOBAHHBIM YCUIIM-
BaIOILMM IIPOBOIOM TP COSTMHEHUU TSITOBBIX
noicTaHLMi cornacHo cxeme Ckotra (Bynopu-
Xa);

— C MICII0JIb30BaHUEM MHOTO(DYHKITMOHAITb-
HBIX TSATOBBIX TpaHC(OPMATOPOB [2];

B) TATOBOE JIEKTPOCHAOXKEHNE CKOPOCTHBIX
JIMHUI TPETHEU KATETOPUM PEATTAYETCS:

— TI0 CXEMeE C 3KpaHUPOBAHHBIM YCUIIMBAIO-
IIMM ITPOBOJOM U YCTAaHOBKOI Ha TSATOBBIX
MOACTAHIIMSAX TSATOBBIX TpaHC(HOPMATOPOB
C CUMMETPUPYIOIIM 3((HEKTOM, COOUpPAEMBIX
no cxeme Ckotta (Bynopumka);

— C MCIOJb30BaHMEM TSATOBBIX TpaHCHOP-
MaTopoOB C CUMMETpUpYIoOIINM 3¢ dekTom [2],
a TaKKe TSITOBBIX TpaHC(hOPMATOPOB B COYETa-
HUU ¢ MHOTO(DYHKLIMOHATBHBIMU BOJIETOI00a-
BOYHBIMU TpaHcopMaTopamu [3].

B kauecTBe MHOTO(DYHKIIMOHATHLHOTO BOJTH-
Ton00aBouHOro TpaHcopmaropa (M® BIT)
MPUMEHSIETCS] CUJIOBOM TpaHChopMaTop TUIa
OPM2K-10000/27, cripoeKTUpOBaHHBIN U W3-
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rotoBiieHHbI Ha CBITO «TpaHchopmatop».
M® BT mmeer pacuienaeHHYIO OOMOTKY
Hu3koro HanpspkeHus: (HH).

JTta 00MOTKA COCTOUT U3 ABYX CEKLIUI —
IMOJTyOOMOTOK C HOMUHAJIbHBIM HaIIPSIXKEHM -
eM 2,5 kB 1 HOMUHaNbHBIMU TOKaMU
2000 A. KoHCTpyKLMs ¥ U30JISILIASI OOMOTOK
BCEX BBOJIOB ITO3BOJISIOT MCIOJIb30BaTh
TpaHchOpPMaTOp HE TOJBKO KaK IMOHMXKAIO-
LM IJIS1 yCTAaHOBOK PETYJIMPYEMOM ITOTIepey -
HOM €MKOCTHOI KOMIIEHCAlIMX, HE TOJIbKO
KaK BOJIbTOJ00aBOYHBIN, HO U KaK KOMOM-
HUPOBAHHOE CPEACTBO YCHJICHUSI CUCTEMBbI
TSITOBOTO 3JIEKTPOCHAOXKEHUST — TpaHcdop-
MaToOp ¢ KOMIEHCAIlMOHHOW OOMOTKOI
(BAT-K). Bo3amoxeH psia cxeM MOIKJIIoue-
nuss M® B/T. Ogna u3s cekuuii oomorku HH
C HOMMHAJbHBIM Pa0OYMM HampsiKeHUEeM
2,5 xB BkimIouaeTcs B pacceuky rieya rmura-
HUSI TATOBOM MOJACTAHIIMY C Haubosee HUu3-
KMM HaMpsKeHUeM U BBITOTHsIET postb BJ1O-
BOJIbTOI00aBOYHOI 00MOTKMU. BTopas cex-
st oomotku HH ¢ TakiM ke HOMUHAIbHBIM
HanpspkeHueM 2,5 kB Harpy»kaeTcst KOHIeH-
caTopHoIi barapeeii [3].

MOoOIITHOCTD KOMIIEHCHPYIOIIECH YCTaHOBKU
BBIOMpPAETCS C YYETOM HECHMHYCOMIAIbHOTO
XapakTepa ToKa 3JIeKTPOIOABIKHOTO COCTaBa.
Kputepuem BbiOOpa 1 peryImpoBaHUsI SIBJISICT-
¢s1 KOA(p(ULIMEHT, pacCUUTHIBAEMBIi 110 (hOp-
mye [4]:

w.

— +
n W'- + Wv_ )
rie W, — aktuBHasi sHeprusi, oTpeIisiemMast
CHCTEMOI TATOBOTO 2MIeKTpocHaoxKeHus; W —
0OMEHHas SHEPTUsl, IMPKYIUPYIOLIast HA y4acT-
K€ CHCTeMbI BHEIITHETO 3JeKTPOCHAOKEHUS —
M® BAT.

2. YMeHblIIeHre Yrciia KOPOTKUX 3aMbIKa-
HMIA, a TAKXKe CHIDKEHME 3JIEKTPOMArHUTHOTO
BJIUSIHUSI CUCTEMBI TSTOBOI'O 3JICKTPOCHA0XKe-
HUS Ha 3JICKTPUYECKUE CEeTH HaIpsSLKeHUEM
1o u Boie 1000 B moymKHO JocTUTaThC:

— BHEAPEHHUEM IMOJMMEPHON M30JISAIIUU
YCTPOMCTB KOHTAKTHOM CETU, ITOCTOB CEKIIO-
HUPOBaHUS (ITyHKTOB MapaJIeIbHOTO CEKIINO-
HUPOBAHUSI), JMHUU MPOIOJBHOTO 3JIEKTPO-
CHaOXEHMS HETATOBBIX ITOTPEOUTENICH U T. 11,

— COKpallleHUEeM BPEMEHM OTKIIOYEHUS
aBapUIHBIX PEKMMOB 3a CUET IIPUMEHEHUS
BaKyyMHBIX YCTPOMCTB U T. II.;

— MIPOBeACHUEM MPODUIAKTUKYA KOHTAKT-
HOI CETH, TTyTeBBIX PA0OT 1 ITPOYETO JIUIITL TTPU



CHSTMM PabO0Yyero HampsDKeHUsT ¢ KOHTaKTHOM
ceTu (Il 2JIeKTpUDUIIMPOBAHHBIX JUHUMN
1u?2);

— UCITOJIb30BaHMEM Oe3bIHEPIIMOHHBIX TO-
KOOTPaHWYMBAIOIIMX YCTPOUCTB [5];

— BHEIpEHNEM OJIOYHO-MOIYJIbHOM TEXHO-
JIOTUM TIPA COOPYKEHUM U PEKOHCTPYKIIMU
TATOBBIX ITOJCTAHLIMMI, JIMHEUHBIX YCTPOMCTB
TATOBOT'O U HETSITOBOTO JICKTPOCHAOXKEHMS.

3. Iy moJtydeHUs HOpMUPYEMBbIX 3HAYeHU A
oKa3aTeser Ka4yeCTBa 2JIEKTPUIECKON SHEPruu
B TOYKE OOI1IEero MPpUCOoeIMHEHMS JOKHBI ObITh
BHEIPEHBI:

a) Ha TSTOBBIX MOACTAHLIMSIX

— TSITOBBIC TpaHC(HOPMATOPHI C CUMMETPU-
pyommM 3(pHEKTOM, COeTMHEHHBIE TI0 CXeMe
Ckortra (Bynopumka), TpaHchopMaTophl ¢ pac-
LIETUIEHHBIMU OOMOTKaMU;

— MHOTO(YHKIIMOHATbHBIE BOJIETOA00aBOY-
HbIe TpaHC(HOPMATOPHI;

0) mpomoabHas eMKOCTHASI KOMIICHCALIMS
(YITPK) 1 morepeyHas eMKOCTHasI KOMIIEHCa-
st (YIITIK) cooTBeTCTBEHHO Ha MOCTaX CeK-
LIMOHUPOBAHUSI U TTOBBIX ITOACTAHITUSIX, TP -
YeM YCTAaHOBKM TaKOI'0 Ha3HAUEHMS TIPEIIo-
JIaraloT JOCTaTOUYHYIO HaaeXKHOCTh, BO3MOX-
HOCTB BBITIOJTHSITB IIOBBIIIIEHHOE YU CII0 KOMMY-
TallUui.

4. OOparHas TIroBasl ce€Tbh, BKJIIOYAIOIIAs
B ce0sI peJIbCOBBIM ITyTh C MEXKITyTHBIMU U PEJTb-
COBBIMM COCIMHUTEIISIMU, ITyTEBbIE TPOCCEIIb-
TpaHC(hOPMATOPBI, PETbCO-IIITATBHYIO ITYTEBYIO
pelIeTKy W JOTOJHUTEIbHbIC TIPOBOA, MO~
KJIFOUECHHBIE T1apaylIeIbHO PEIbCOBOMY ITyTH,
JIOJKHA 00eCcITeunBaTh HaiexkKHOe (PYHKIIMOHM -
POBaHUE CUCTEM TSATOBOTO 3JIEKTPOCHAOXKEHNSI,
HUX COBMECTUMOCTD C COBPEMEHHBIMM YCTPOIA-
CTBaMU yMpaBJICHUS IBKCHUEM ITOE3I0B.

5. Dnexrpuueckoe BIMSIHUE HaTIPSDKEHUS
KOHTaKTHO CeTH, MarHUTHOE BIMSIHUE TOKOB
3JICKTPOMNOABIKHOIO COCTaBa, FaJIbBAHUUECKOE
BJIMSTHUE CTEKAIOIIETO C PEeIbCOBOTO ITyTH TOKA
Ha HU3KOBOJIBTHBIE CETH U 3JIEKTPOYCTAaHOBKU
JIOJDKHBI COTJIACOBBIBATHCS MEXKIY CHCTEMaMu
«3JIEKTPOCHAOKEHME» U «YTIPABJIEHUE Y CUTHA-
JIA3AITUST».

6. OGecrieyeHe AOMYCTUMBIX YPOBHEMR
3JICKTPOMarHUTHOTO BIMSIHUS TSITOBOTO 3JIeK-
TPOCHAOXEHMS Ha YCTPOMCTBA yIpaBJIeHUS
U CUTHAJIM3ALIMU, TOJDKHO TOCTUTATHCS CIIEIy-
IOIIMMU MEPaMU:

a) OTKa30M OT HCITOIb30BaHUSI PEIHCOBOTO
IyTH B KAYeCTBE €CTECTBEHHOTO 3a3¢MIIUTEIIS
OIOpP KOHTAKTHOM CETH.

U, kB

6,0 /
50 ==

40 7

10 t, MKe

——— — NPy UCIMOJIb30BaHUMN B Ka4eCTBe 3a3emMnuTens

TpOca rpynnoBoro 3a3eMyieHunsl;
—————— npu UCMoJsib30BaHNU PEJIbCOBOIO NMyTHU
B Ka4yecTBe 3a3eM/INTes.
Puc. 2. MrHoBeHHble 3Ha4eHUs1 HanpPsXKeHUI PesibCbi-
3eMJ1si U TPOC rpynnoBoro 3a3emMyieHUs1-3eMJisl
B 3aBMCMMOCTHM OT PacCTOSIHNSI A0 MecTa pa3psiaa

TOKa MOJIHNU B KOHTaKTHYIO CETb.

YCTaHOBJIEHO [6], UTO CYILIECTBYIOIINE TUITHI
JNACTAHIIMOHHBIX 3allUT MO3BOJISIOT OINpeae-
JIATh BO3HUKHOBEHUE peXruMa KOPOTKOIO 3a-
MBIKaHUS, O0OYCIOBJIEHHOTO HapyLIEHUEM
U30JISILIUU B OTIOPE, ECJIA apMaTypa OMop KOH-
TAKTHOW CETU COEMUHSIETCS C TPOCOM TPYIIO-
BOTO 3a3eMJICHUS, IJIMHA KOTOPOTO HE MPEBbBI-
maet 400 m.

B ciryuae HEBO3MOXHOCTU COETUHEHUS
apMaTypbl OMOP KOHTAKTHOW CETU C TPOCOM
TPYIIOBOTO 3a3¢MJICHUS €T0 CIEAYET MOIKITIO-
YaTh K IBYM UCKYCCTBEHHBIM 3a3€MJIUTEIISIM,
COMPOTUBJIEHUE PACTEKAHUIO KAXIOTO U3 KO-
TOPBIX He TIpeBbIaeT 15 OMm.

6) OTKa30M OT TPO303aIIUTEI KOHTAKTHOM
CEeTU, MATAIOIIUX U YCUJIMBAIOILIAX TPOBOJOB.

JefcTBUTENbHO, TIPU pa3psiae TOKOB MOJI-
HUU B KOHTAKTHYIO CETh ITPOUCXOIUT MPOOOI
U30JISILUU HA Psifie OTOop, MTOCKOJIBKY TPO303a-
IUTHBIE yCTpoiicTBa, B ToMm uucie u OITH,
BBITIOJIHSIOT BaXHYIO, HO JIAIIb YaCTUYHYIO
3a[1a4y: OrpaHUYEHUE FPO30BbIX IIEPEHATTPSIKE-
HUIA Ha U30JISILIUY AHKEPHO OITOPBI.

Kpowme Toro, 3a cyer 31eKTpOMarHUTHOTO
BJIMSIHUSI TOKOB MOJIHUU TIPU UX pa3psiiax
B HEMOCPEICTBEHHOU OJIM30CTU OT TITOBBIX
ceTell ypOBHU MEPEHAIPSDKEHUS B KOHTAKTHOM
CETU TIPEBBIIIAIOT MPOOUBHOE HATIPSIKEHUE
U30JISIUUU onop. 7151 orpaHUYEeHUs TIepeHa-
OPSKEHU B KOHTAKTHOW CETU, UMEIOIIUX
MECTO MPHU pa3psiaax TOKOB MOJHUU B 3EMITIO,
NPpUMEHEHUE TPO303alIUTHBIX YCTPOUCTB
HEBO3MOXHO IO TEXHUKO-3KOHOMUYECKUM
COOOpaXKeHUSIM.

KapTtuna pacnpenesieHuss MTHOBEHHBIX
3HAUEHUI HATIPSDKEHUN PebChI-3eMJISL U TPOC
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TPYIIIOBOTO 3a3eMJICHMSI-3eMJIsI TIPU TIPoOoe
M30JISILMM KOHTAKTHOM CETH B TPO30BOM ITEpH-
oJ1 TIpMBeeHa Ha puC. 2.

IToxasaHo, 4yTO MpU UCIOIL30BAHUU B Ka-
YECTBE 3a3¢MJIMTEIISI OTIOp KOHTAKTHOI CeTu
TI'3, He cOemMMHEHHOTO C PeJIbCOBBIM MYTEM,
YPOBHU TIePEHAIPSIKEHUN B TSITOBBIX CETSIX
HE3HAUYUTEIbHO TPEBBIIIAIOT aHAJIOTUYHBIE
BEJIMYMHBI B CITydae, €CJIU PeJIbCOBBIE ITyTH HC-
TOJIB3YIOTCS B KAUECTBE €CTECTBEHHOTO 3a3EM-
JIATEIS.

B) 3azemaeHuem epo303auUmHbIX YCMPOUcma
(oepanuuumeneii nepeHanpsiceHYs1) TpaHchop-
MaropHbix noactanumii, KTTT Ha uckyccTBeH-
HBII 3a3eMJIUTEIIb C COIIPOTUBIICHUEM pacTeKa-
HUIO, COOTBETCTBYIOLIMM IpaBMIaM YCTPOICTBA
2JIEKTPOYCTAHOBOK /5.

VYyureM, 4yTO HampsDKeHUE Ha BXOMAE MPOTSI-
JKEHHOT'0 3a3¢MJIUTEJISI, OOYCIOBICHHOE CTEKa-
HHUEM TOKa MOJIHMU, MOXHO MpeacTaBUTh
B BUIIE HAJIOXEHUST CIBUHYTBIX APYT OTHOCHU-
TEJbHO Apyra UMIYJIbCOB, U3MEHAIOLIUXCA
10 JIMHEAHOMY 3aKOHY.

Torma pacyer mepeHarnpsCKeHUN O IJTMHE
MPOTSDKEHHOTO 3a3eMJIUTENIST TP M3MEHEHUH
HapsDKeHUsS Ha ero BXOAE MO HEeJIMHEWMHOMY
OT BPEMEHM 3aKOHY (U = klt) OCYIILIECTBIISIETCS
o opmyne ipu 0 <t <7 :

i (st) =y g =)
1 L chngl

(2k+1)esin (2k+1)§§

o, (52 +a),f)

- (25a)ocosa)kt + (52 -] ) . sincokt)
i
mpu —=0+0;>t=0-0;
1 C1

5*-o’ !

T
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2
o, = || Ck+1) = | -o*,

21
rae 7 ;l1 ;&\>C, — NEPBUYHBIE TAPAMETPBI IPO-
TSKEHHOTO 3a3eMinTenst; Ty — JUIMTEIbHOCTD
(bpoHTa BOJIHBI TPO30BOI0 HAITPSKEHMS Ha BXO-
JIe TIPOTSDKEHHOTO 3a3eMJIUTEIISI; t — BPeMsl.

Mpu ! 2 T, kapTMHA pacripefeseHus Ha-
MPSDKEHUsI B IIPOTSDKEHHOM 3a3eMJIMTEIIE Pac-
CUMTBHIBaeTCs 1o hopmyiie:
u(x;t)=u, (x;t)—k, (xl;t—fd,

e K, — KO3(ULMEHT, XapaKTePU3YIOILMii
M3MEHEHNE HATIPSDKEHUA TIPU ¢ 2 T 5 .

1) OmKazom om Ucnonb308aHUS 045 INeKMPO-
CHAOXICEHUsL HEMA208bIX NOMPEOUTETICI CUCTEMbI
nBa mpoBoaa-penbenl (JITTP) 1 ocyiiecTBieHn-
€M 3JICKTPOCHAOXKEHMSI ITO CUCTEME JIBa [IPOBO-
Jla-UCKYCCTBEeHHBIN 3a3emutensb (ATTNU3) [5].

WUcnonb3oBanue cucremol JIITU3 BMecTo
cucreMbl JIITP 1ienecoodpa3Ho B ToM ciydae,
KOIJa HEBO3MOXHO PACIIOJIOXUTh HA OIIOpax
KOHTaKTHOM CETH JOIOJHUTEIBHBIN (TPETHIA)
MMUTAIOLINIM TTPOBO. DTO OMNpeaesieTcs: Tpeho-
BaHUEM 00eCIIeUrTh KaK MEXaHMYECKYIO IIPOY-
HOCTb OITOp KOHTAKTHOM CETH, TaK U BO3MOXK-
HOCTb OOCITY>KMBaHUSI CUCTEMBI 3JIEKTPOCHA0-
JKEHUsI HETSITOBBIX IMOTPEOUTEICH UCXOIs
U3 YCJIOBUI cOOJTIONeHUS 0€30IMacCHOCTU padboT
0e3 CHSATKS HAIIPSDKEHUSI C KOHTAKTHOM CETH.

1) Bredperuem Ha aunusIX (6Mopoii u mpembeil
KaTeTOpUil) KpaHupyouux npoeodos oas 4a-
CMUMHO20 BbIPAGHUBAHUSL MS208bIX MOKO0E NO Pe/lb-
cogvlm HUMAM [5].

e) HUcnonvzosaruem 01 nUMaHUsi HEMA208bIX
nompeobumeneti 6030YuIHbIX AMHUI HATIPSDKEHU -
eM 10 (20 u 35) kB ¢ marom TpaHCIIO3UIIUKU
7,5 xm nipu pacrnionoxkennu JIDI Ha oTneabHO
CTOSILLIMX OITOPax U IIAarOM TPAaHCIIO3ULIMK 3 KM
npu pacnojioxeHun JIDIT Ha ormopax KOHTAKT-
HOW CETU MEPEMEHHOTO TOKA.

ITpu pacnonoxenun JIDTT 10 kB Ha onopax
KOHTAKTHOM CETH 3allliTa JMHUU OT 3JIEKTPO-
MAarHUTHOTO BJIMSIHUSI 00ECIIEYMBACTCS BKITIO-
YEHUEM PE3UCTUBHO-EMKOCTHBIX (DUIIBTPOB.

ITpu npumenenun JIDIT 10 kB camoHecy-
11X M30JIMPOBAHHBIX ITIPOBOIOB IUCTAHLIMOH-
Hasl X 3allUTa OT OOPHIBOB BBIIIOJIHSIETCS
10 YCOBEPIICHCTBOBAHHOI CXeME, B OCHOBY
KOTOPOU ITOJIOXKEH MPUHIUIT (DUKCALIMU Ha-
MPsIKEHUs] HYJIEBOM MOCJIeN0BATEIbHOCTH,
B TOM YKCJIE HA PE3UCTUBHO-EMKOCTHOM (P1JTb-
Tpe IPU €ro PacioIOXEHUH B KOHLIE TMHUU.



k) OcyllecTBAeHUEM 3JIEKTPOCHAOXKEHUS
noctoB D1 oT Tpexda3HbIX JUHUI HaTTPsTKe-
Huem 10—35 kB 1 ucnosab3zoBaHueM 15 UC-
KJTFOUEHUSI TT0KapoB U JIEKTPOTPaBMaTU3Ma
cuctembl TN-C-S ¢ 00s13aTeIbHBIM MPUCYT-
CTBHUEM B CXEM€ @BTOMATUYECKUX BBIKITIOYA-
Teneit [8].

7. Bonpochkl 2JIeKTpOMarHUTHOM COBMECTU -
MOCTH 3JIEKTPOITOIBUKHOTO COCTaBa C HU3KO-
BOJIBTHBIMU CETSIMU U 3JIEKTPOYCTAaHOBKAMU
(penbCcoBbBIE LIETTH, LIETIH YITPaBIeHUS PaboTOi
YCTPOMCTB CBSI3U U T.T1.) TOJDKHBI OBITh COTJIA-
COBaHbI MEXY CHCTEMaMU «ITOJIBUKHOM CO-
CTaB» U «yIpaBJIEHUE W CUTHAJTU3ALIMSI».

8. Dy1eKTpo6e30MacHOCTb OOCTYKUBAHUS
3JIEKTPOYCTAHOBOK M CETEil CCTEM TSITOBOTO
3JIEKTPOCHAOXEHMST IOJKHA 00€CIIeYMBaThCS
peaiu3anueil COOTBETCTBYIONINX TeXHUYE-
CKUX pelleHWi Ha CTaJuM MPOSKTUPOBAHUS
3a3eMJISTIOIIMX YCTPOUCTB, YUUTHIBAIOIINX
Te03JIEKTPUIECKUI XapaKTep IPYHTOB, K-
MaTMYeCKHe 30HbI U TIEPBUYHbBIC KPUTEPUUN
9JIEKTP0OE30MacHOCTH.

CornacoBaHue CUCTEM «dJIEKTPOCHAOXe-
HUEe» U «MH(GPACTPYKTYpa» B YACTU 3aIUTHI
MepcoHaia OT MOpaxXeHUsl JIEKTPUIECKUM
TOKOM (3a3eMJICHUE) OCYLIECTBISIETCS C OMO-
POl Ha TIpaBuJIa YCTPOICTBA 3JIEKTPOYCTaHO-
Bok, [OCT 12.1.038-82 (nepeusnan B 2001 1),
BEJOMCTBEHHBIX MPABWJI U MHCTPYKIIVHA.

9. DyeKTpOMarHuTHasE COBMECTUMOCTD
CHCTEMBI «3JIEKTPOCHAOXEHME» C APYTUMU
cucteMamu OAO «P2XK]I» He MoxXeT ObITh 00€e-
criedeHa 0e3 KOpEHHOTO YITy4IIeHUsT CTPYKTY-
Dbl YIIPaBJIEHUS] SHEPTETUUECKUM KOMILIEK-
COM Ha OCHOBE COBpPEMEHHBIX MH(OpMaIu-
OHHBIX TEXHOJIOTMI, CUCTEM Yy4yeTa, MOHUTO-
pUHTa TOMJMBA M dHEPTONOTPeOJICHUSI,
a Takke 0e3 COOCTBEHHOTO CeKTOopa reHepa-
LU 2JIEKTPOSHEPTMU CO CTAOMIBLHBIM U Tap-
MOHUYECKHU U3MEHSIONIUMCS YPOBHEM Ha-
TIPSTKEHMS.

BbiBObl

1. [TpenyoxeHbl TEXHUYECKUE PEIIeHUsT
TI0 00ECTICYEHHIO JIEKTPOMATHUTHOM COBMECTH -
MOCTH 3JIEKTPOYCTAaHOBOK U CETell HETSITOBOTO
9JIEKTPOCHAOKEHMSI C TIEKTPUUITMPOBAHHBIMU
JKeJIe3HBIMU IOPOTaMU TIEPEMEHHOTO TOKa.

2. ITokazana He0OXOMMMOCTb T PepeHITN-
POBAHHOTO TIOIXO/a K BHEIPEHUIO COBPEMEH -
HBIX CUCTEM TATOBOTO 3JIEKTPOCHAOKEHMSI JITIST
obecrieueHus1 becriepebOHON PadOThI XKeJe3-
HOJIOPOKHOTO TPAHCITIOPTa Ha CKOPOCTHBIX
y4acTKax.
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ELECTROMAGNETIC COMPATIBILITY IN POWER NETWORKS
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The authors propose engineering solutions ensuring electromagnetic compatibility of not traction
power installations and electric supply networks with AC electrified railways. They take into account different
characteristics of traction systems of power supply, conditioned by their respective categories.
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