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ANEKTPOMAIMHUTHbIE BIUAHUA TATOBbIX CETEN

94 kB HA TPYBOMPOBOAbI
Cherepanov A.V., Kryukov A.E.

ELECTROMAGNETIC INFLUENCE OF TRACTION
NETWORKS 94 kV ON PIPELINES

AHHOTaumsa. Bpomb Tpacc MarucTparnbHbIX KernesHblX AOpOr NEePeMEHHOro Toka MoryT
npoxoauTb CTarnbHble TpybonpoBoabl Ans  TpaHcnopta HedTM M rasa. B pesynbrarte
3NEeKTPOMAarHUTHOTO BIIMSAHUS TArOBbIX CETEN Ha TpybaX, UMEKLLMX U3ONAUMOHHBbIE MOKPbLITUS, MOTYT
HaBOOWTLCA HaMpsPKEHUS, OMacHble ONA MnepcoHana, KoTopblM 3KkcnnyaTupyet Tpybonposog. B
AoKnage pacCcMOTPeHbl BOMPOCbI MOAENWPOBaHMS 3MEKTPOMAarHUTHbIX BIAWSHUA NEepCnekTUBHOM
Taroson cetu 94 kB Ha cTanbHol TpybonpoBog ¢ AMaMeTpoM 250 MM, MPOSOXKEHHLIN Ha NOBEPXHOCTY
3emnu. KomnbloTepHOEe MoAenupoBaHne nokasaro, YTo Npu pacCTOSAHUKM OT TPAaCChl XXeNe3Hon Aoporu
no Tpybonposoga B 100 MeTpoB MakcMmarnbHOe HaBegeHHoe HarnpsbkeHne pgocturaet 100 B, uto
fonee 4em B nonTopa pasa MnpeBbiWaeT JOMyCTUMOE 3HadeHue. JTOT akTop Heobxoonmo
Yy4nTbIBaTb NPU MPOEKTUPOBAHUN NEPCMNEKTMBHbLIX CUCTEM TAMOBOrO 3M1EKTPOCHAOXEHMSA Ha ydacTkax
nx conukeHns ¢ marncTparnbHbIMKU TpybonpoBogamMm.

KnroueBble crnoBa: TpybonpoBogbl, TaroBble ceTu 94 kB, HaBedeHHble HanpsbkeHus,
MOZEenMpoBaHue.

Abstract. Steel pipelines for transporting oil and gas can run along the routes of AC main
railways. As a result of the electromagnetic influence of traction networks on pipes having insulating
coatings, voltages can be induced that are hazardous to personnel who operate the pipeline. The re-
port addressed the issues of modeling the electromagnetic effects of a promising traction network of
94 kV on a steel pipeline with a diameter of 250 mm laid on the surface of the earth. Computer simula-
tion showed that at a distance of 100 meters from the railway line to the pipeline, the maximum in-
duced voltage reaches 100 V, which is more than one and a half times the permissible value. This fac-
tor must be taken into account when designing prospective traction power supply systems in the areas
of their convergence with main pipelines.

Key words: pipelines, traction networks 94 kV, induced voltages, modeling.

MarucTtpanbHble TpybonpoBoabl, OCYLLEeCTBNAWOLWME TpaHCNOPT HedTH U rasa,
Ha OTAEeNibHbIX Yy4dacTKax TpacC MOryT cbnuxatbCa C 9neKTpurUnMpoBaHHbIMU
XenesHbIMy goporaMmun nepemMmeHHoro Toka [1]. B Takux cutyaumsix Ha Mmetannimnyeckmnx
Aetansx COOpPYXEHUW BO3MOXHO BO3HWKHOBEHME OMNacHbIX HarpsXXeHnun no
OTHOLLEHUIO K 3eMre 1U3-3a 3NEeKTPOMarHUTHOro BIIUSIHUA TATOBbIX CETEN.

Hwxe paccMoTpeHbl BOMPOCLI MOAENUPOBAHUA HaBeOeHHbIX HanpsiXeHUn,
co3aBaeMblX NepcrekTMBHOM TAroeomn cetbto 94 kB [2] Ha cTanbHOM TpybonpoBsoae
Anametpom 250 MM, NPONOXEHHOM Ha noBepxHocTu 3emnu. MopgenuposaHue
BbIMOSIHEHO HAa OCHOBE nporpaMmmHoro komnnekca Fazonord [3].

PacnpeneneHHoe 3asemneHve TpyO XxapakTepus3oBanocb COMPOTUBMEHUEM
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20 Om-km.  Kpome TOro, y4yuTbiBanuMCb CTauMOHapHble  3asemMnuTenu C
conpotmerieHnem 1 OM, BKIKOYEHHbIE MO KpasM MOAENUPYEMOro y4vacTka
coopyxeHus. PacdeTbl NpoBOAUNUCH C Y4E€TOM FrapMOHUYECKNX UCKaXEHUN TOKOB U
HanpsXXeHUN TAroBom CeTH.

PacctosHne ot TpybonpoBoga [0 ocu poporn (WwmpuvHa cbnuxeHus a)
npuHuMmanocb pasHbiIM 100 M. HekoTopble pesynbTaTbl MOAENMpPOBaHUS B BUAE
3aBMCUMOCTEN COCTaBMALWMX HaBEOEHHbIX HanpsXXeHUn OT KoopauHaTbl X,

npeacrasneHbl Ha pucyHke 1.
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PucyHok 1 — MakcuMarnbHble 3Ha4eHVss HaBedeHHbIX HanpsXXeHWi:
X — paccTosiHne OT TOYKM HabnaeHnsa 40 Havana yvacTka conmxeHus;
Ui — HaBeZleHHOe HanpsiXeHne OCHOBHOW 4acToThbl; Ung — 9peKTUBHOE 3Ha4YeHne
HaNPsXKEHUM BbICLUMX rapMoHuK; U, =U,\[1+k? ; kuy — cyMMapHbiit Ko3ddrLUEHT
rapMOoHUK

[Mony4eHHble pe3ynbTaThl NO3BONSAKT caenaTb CrieayrLume BbiBOAbI:

1. lna pacCMOTPEHHON TAroBOW CETU NMpu WwnpuHe conmxkenua B 100 meTtpoB
MakcMManbHOe HaBedeHHoe HanpsikeHue pocturaetr 100 B, yto Gonee uyem B
nonTopa pasa npesbllWwaeT AoNYyCTMMOE 3HavyeHune [4].

2. [Ina ero cHuxeHua HeobxoouMmo npegycMmatpmBaTb AOMNOMHUTENbHbIE
CTaunoOHapHbIE 3a3eMIINTENN UNKN YBENUYNBATL PACCTOSIHME MeXay TpybonpoBoaoM
N XKene3Hom Aoporon. AToT drakTop HeobXoaMMO yuuTbiBaTb NPU MNPOEKTUPOBAHUU
NepCcrneKkTUBHbIX CUCTEM TAFOBOrO 3NIEKTPOCHABXEHNS.
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