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AnHOTanMs

OO0BeKTOM MCCITeNOBaHMS IIPEJIOKEHHOVI CTaThy siBjisgeTcs HaBereHHoe DIIC B cMeXHOM
JIVIHUV TATOBBIX ITOJICTAHIIAY B MMUTALIMOHHBIX MOIEIISIX CUICTEMBI TSATOBOTO 3JIeKTpOCHa0XeHMs
repeMeHHOro Toka 25kB ¢ TpexdasHbpiMu TpaHcdopmaTopaMmu, TpaHcdopmaTtopamy CKOTTa U
skBUBaJIeHTHOro CKOTTa, pa3paboTaHHBIMU B TpadUdecKoy cpee IIporpaMMUpPOBaHUA
MATLAB Simulink. Paccmarpusatorcst rpadpvikm yposHsi HaemeHHoro D/1C B cMeXHOV JIMHUN
TATOBOVI IIOZICTAHIIVN Y BCeX Tpex IIpeficTaBIeHHBIX CCTeM TATOBOIo j1eKTpocHabxeHws. laéTcs
vHopManmsa o BiavgHUM HaBegeHHoM D/IC Ha sHeprocucreMsl. B mrore, npusonuTcs aHaims
TIOJTy Y€HHBIX TPaMKOB M BBIBOA, 00 1X SKCIUTyaTallIOHHBIX BO3MOXKHOCTSIX II0 HOpMaM IUTaHSs
00OpyIOBaHMS CICTEM.

KiroueBsle cioBa: D/IC, cMeXxHble JIMHUM, MMUTALMIOHHbIE MOJIeJIN, TATOBble IOACTAHIINM,
TpexdasHagd cucreMa.

INVESTIGATION OF THE ELECTRIC MOTION FORCE IN THE ADJACENT
LINE IN IMMUTATION MODELS OF 25 KV AC TRACTION POWER SUPPLY
SYSTEMS UNDER HIGH-SPEED TRAIN MOVEMENT CONDITIONS IN THE

MATLAB SIMULINK GRAPHICAL PROGRAMMING ENVIRONMENT

Karibov Timur Tofik ogli,
postgraduate student,
Russian University of Transport

ABSTRACT

The object of research of the proposed article is induced EMF in the adjacent line of traction
substations in simulation models of the traction power supply system of 25kV AC with three-phase
transformers, Scott transformers and equivalent Scott, developed in the graphical programming
environment MATLAB Simulink. The graphs of the level of induced EMF in the adjacent line of
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the traction substation of all three presented traction power supply systems are considered.
Information is given about the influence of induced EMF on power systems. As a result, the
analysis of the obtained graphs is provided, as well as a conclusion about their operational
capabilities in terms of power supply for system equipment.

Keywords: EMF, the adjacent line, simulation models, traction substations, three-phase system.

Boxpyr mpoBo10B, mepefaromiyx 3J1eKTpIUUIecKyIo SHepImIo IIepeMeHHOI0 TOKa, BO3HVMKAEeT
IlepeMeHHOe 3JIeKTpOMarHUTHOe IIojie [2], KoTopoe co3[aeT BO BCeX CMEXHBIX COOPY KEeHWSX,
HaxOJIAIIVIXCS. B 9TOM IT0JIe (OpyTie JIVHUM 3JIeKTpoIiepeqady, BO3MyIIHbIE 11 KaOeJTbHble JIVHUM
CBsI3M, MeTaJUIMdecKye TpyOoIpoBoasl, 3a00psl 1 [Ap.), aekTponsrokyIne cwibl (DHC) 1, kak
cirenctsuie, ToK [1,5]. D1 DC 11 TOKM MOTYT IIPOV3BOANTE OIIacHbIE U MeIAoIIe BIIVSHIS, TO
€CTb CO3/IaBaTh YCJIOBMS PaOOTHI 3JIEKTPUUECKOTO VI IPYyroro o0OpyIoBaHMs, HECOBMECTUMBIE C
TeXHIYIECKVIMY TpeOOBaHVISIMI VI IIpaBIyIaMy TeXHVIKM Oe30macHoCTH [3].
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Pucynok 1. VIMuTanmoHHass MOJEIb CUCTEMBI TATOBOTO 37IeKTpocHaOxeHms 25kB miis
ABYXITyTHOTO y4acTKa. (PUCYHOK aBTOpa)
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Pucynok 2. VIMuTanumoHHas MOAeNIb CUCTEMBI TSTOBOTO 3JIeEKTPOCHAOXeHMsS ¢
TpaHcdopMaTopamy, coeMHeHHBbIMI 110 cxeMe CKOTTa IS IBYXIIYyTHOIO ydacTKa. (PMCYyHOK
aBTOpA)
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Pucynox 3. VIMuTanumoHHas MOAeIb CUCTEMBI TSTOBOTO 3JIeKTPOCHAOXEeHMS ¢
TpaHcdopMaTopaMy, COeOVHEHHBIMI II0 3KBUBaJIeHTHOM cxeMe CKOTTa IS [IBYXIIyTHOTO
y4acTKa. (PYCyHOK aBTOpa)

i1 KaXXIom mM3 paccMaTPUBAEMBIX CXeM CHUCTeM TSATOBOTO 3JIeKTPOCHAOXeHMs ObUIN
paspaboranbl Moferm B cpefie Matlab/Simulink. Kaxxmast n3 Hux Bitouaet B ceOsi TPy TSATOBBIX
TIOZICTaHIIVM C ABYMSI MEXXITOICTaHI[VIOHHBIMIY 30HaMV MeXIy HUMM [4].

Mopeitb  MMUTHUPYeT XapaKTepUCTUKM peasIbHBIX YCTPOVICTB, OOpas3yIOLIMX CUCTEMY
TATOBOT'O 3JIEKTPOCHAOXeHVs. BHyTpeHHMe (PyHKIIMOHAIbHBIE CBS3VI 3JIEMEHTOB CCTEMBI TakKe
3aJI0K€HBI B MOJIEJIb.

[Tpu MmonenmvipoBaHMM OBUIV MCIIOJIb30BAHBI CJIEIYIOLIVIEe BXOIHBIE JaHHBbIe:

- PexxyiM MakcIMasIbHOV ITPOITY CKHOW CITOCOOHOCTM y4dacTKa. Takum o6pa3oM JocTuraeTcst
MaKCVMaJIbHO BO3MOXKHas Harpy3Ka MeXITOICTaHIIMOHHBIX 30H U TATOBBIX IOACTaHIINTL.

- MuHMMAaITBHBIVT MEXIIOe3THOV MHTEPBaJI — 7 MUHYT.

ITo mosry4eHHBIM pe3ysIbTaTaM VIMUTAIIMIOHHOTO MOIeIMPOBaHMs IIOCTPOEHBbI rpadVKm
ypoBHsI HaeneHHOV DJIC B CMeXHOV JIMHUM TSATOBBIX IOACTaHUMI BO BpemeHu. ITo ocu Y
PacIIoIoXKeHbl 3HaUeHMST HECIMMETPUY HalIPSDKEHMTI Ha BBOJAX TSATOBBIX ITOJICTAHIINIA, a IT0 OCHU

X OTJI0XKE€HO BpeMs B CeKyHIax.
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Pucynok 1 Yposens HapemenHov DJIC B cMeXHOV JIMHWUY, IIOJIyYeHHBIVI B pe3yJIbTaTe

MopermpoBanus CTD 25 xB (pucyHok aBTopa)
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Pucynok 2 Yposennr Hasenennon D/1C B CMeXHOV JIMHWUM, IIOJyYeHHBIVI B pe3yJibTaTe

MoperpoBaHusa cxeMbl CkoTTa 25 KB (prcyHok aBTOpa)
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Pucynok 3 Yposennr Haenennont D/1C B CMeXHOV JIMHWUM, IIOJIyYeHHBIVI B pe3yJibTaTe

Mofe/IpoBaHMs SKBMBajIeHTHOM cxeMbl CkoTTa 25 KB (pricynok aBTOpa)

Tabimma 1. Yposens HasemenHon D/C B cMeXHOV JIMHWUY, IIOJIyYeHHBIe B pe3yjIbTaTe

aboTBI MOITEeITN
Cxema 3/1C,B
1x25Y/4-11 2283
1x25 Scott 2441
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| 1x25 EquiScott | 2768 |

BriBo:

I'To mosryueHHBIM rpadmKaM ypoBH: HaseleHHOV D[]C B cMeXXHOVI JIMHUM , TIOJTy YeHHOVI B
pe3yibTaTe MopenpoBaHs cxeMbl CkotTa 25kB (puic.5) 11 sxkBuBasienTHOM cxeMmbl CKoTTa (puc.6)
3HA4MTeJIbHO BBIIIle 3HaueHWI, IoTy4eHHBIX 11 cxeMbl CTD 25 kB (puc.4), 3Ta pasHuila FOBOPUT
o ToM, uto cxema CTD 25kB gsirsieTcst HanboJslee 371eKTPOMarHUTHO-COBMECTVMOV I OKa3blBaeT
MVHVMaJIbHOE BO3[IeVICTBIe Ha pab0Ty JIeKTPUUYECKOro U IPYyroro o0opyaoBaHms.
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