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HUCIIBITAHUSA HOBBIX TUITIOB ITOABUKHOI'O COCTABA
HA 3JIEKTPOMAT'HUTHYIO COBMECTUMOCTb
C YCTPOUCTBAMU CUT'HAJ/IM3AIINA U CBA3U

Hean. B pabote npemycmarpuBaeTcsi IPOBEACHHE CPAaBHUTEIBFHOTO aHAN3a HOPM M METO/IOB M3MEPEHHH 3JIeK-
TPOMArHUTHBIX TIOMEX, CO3JaBAEMBIX AJICKTPOOOOPYAOBAHHEM HOBBIX TUIIOB TOJBMKHOTO COCTaBa IPH JIEKTPOTATE
MIEPEMEHHOT0 U MOCTOSHHOT'O TOKA B COOTBETCTBUH ¢ HOPMAaTHBHBIMHU JIOKYMEHTaMH, IPHHATHIME B YKpauHe U EBpo-
coro3e. HeoOxoanmoii Takke sIBJIsSIETCs pa3pado0TKa Ha 3TOW OCHOBE METO/a M3MEPEHHI TOKa TIOMEX B TATOBOM CETH,
TeHEpPHUPYEMBIX JJIEKTPOOOOPYIOBAaHNEM IIEKTPONOABIDKHOTO coctasa (JI1C), mpuMEHUMOTO ISl NCIIBITAaHWH HOBBIX
THUIOB TIOJIBIPKHOTO COCTaBa Ha AJIEKTPOMArHUTHYIO coBMecTUMOCTh (OMC) ¢ pa3inuiHBIMH CHCTEMaMH JKEJIE3HOI0-
poxkHO# curHanm3anuy. Meroauka. IIpeoxkeHa MeTOANKa WCTIBITaHUH, BKJIIOYAIONIAs U3MEPEHHST KaK B CHIIOBBIX
uensix OIIC, Tak v B MyTeBBIX yCTpoilcTBax cucteM curHanuzauuu. Pesyabrarel. [IpoBeaeH aHanu3 HOPM U METOIOB
UCTIBITAHUHN TTOJJBMXKHOTO COCTaBa Ha AJIEKTPOMarHUTHYIO COBMECTUMOCTb € pebcoBbiMH 1iersiMu (PLI). Ycranosneno,
4TO OOJBIIOE PAa3HOOOpa3Ne CHCTEM 3IIEKTPOCHA0KEHMS, CUTHAIM3ALNN M CBSI3M B €BPOINCHCKUX CTpaHaX BBI3BIBACT
HEOOXOIMMOCTh TPOBEACHUS UCTIBITAHWI HOBBIX THIIOB HJICKTPOIOBIKHOTO COCTAaBa Ha HJICKTPOMAarHUTHYIO COBMeE-
CTHMOCTH C PEIbCOBBIMU JAaTYMKAMHU B KaXKIOHW CTpaHE OTAENBHO, C YUETOM OCOOCHHOCTEH HCIIONB3yEeMBIX B HEH CH-
cTeM. JTO 3HAYMUTENHHO YBEIMIMBACT CTOMMOCTh BHEJPEHMS HOBBIX THIIOB MOJBIKHOTO cocTaBa. Paspaboran meron
ucneitannid OIIC Ha OMC ¢ perabCcOoBBIMM LIETSIMH, BKIIOYAIONIMHA HM3MepeHHs Kak B cmioBbIx memsx OIIC, tax
1 B IYTEBBIX YCTPOWCTBAX CHCTEM CHTHAIM3aIlUH. [IpoBeIeHBI H3MEpEeHNsI B COOTBETCTBUH C MPEATIOKEHHON MEeTOaH-
kot 1u1st DIIC ¢ acCMHXPOHHBIM TATOBBIM HPHBOJIOM TIPH JIBIXKEHHHU MO y94acTKaM, JIEKTPUPHUIUPOBAHHBIM Ha MOCTO-
SIHHOM W TIepeMeHHOM Toke. OnpesieieHbl 3Ha4eHHsl TOKa IOMEX B PENIbCOBBIX LEMAX IJISL BCEX YAaCTOT CUIHAIBHOIO
toka PII. TToka3zaHo, 4TO IpU HEKOTOPBIX PEKUMAX BEACHUs MOE3/1a TOK IMOMEX MPEBBIMIAECT AOIyCTUMbIE 3HAUCHHUS.
Hayunas noBu3Ha. [Ipe/uioxkeH MeTO/1 H3MEPEHHS TOKA NIOMEX B TATOBOH CETH, TeHEPUPYEMBIX 3JIeKTPOo0OOpy/I0Ba-
HueM OIIC. Mero npenmnonaraeT OJHOBPEMEHHYIO PETUCTPALIMIO CETEBOIO TOKA AJIEKTPOIOE3/ja, CUTHATIA aBTOMAaTH-
YECKOH JIOKOMOTHUBHOM CHUTHAIM3alM, CKOPOCTH MO€3/a, MOJIOKEHUS! PYKOSITKH KOHTPOJUIEpa MAIIMHUCTA. A TaKke
00paTHOTO TATOBOTO TOKAa B PENLCOBOM JIMHWM IPH MPOE3Ze MOoe3a M0 W3MEPUTEIBHOMY YYacTKy C MOCIEAyIoIeit
KOMITBIOTEpHOI 00paboTKOM pe3yabTaToOB M MPUMEHEHHEM KOMIBIOTEPHOTO U (hru3mdgeckoro MojenupoBanus. Ipak-
THYeCcKasi 3HAYUMOCTh. Vcrions30Banue pa3pabOoTaHHOW METOANMKH HOBBIIIAET JOCTOBEPHOCTD UCTIBITAHNHA U CHIKA-
€T pacxo/pl Ha UX MPOBEICHHUE.

Kntouesbie ciosa: HIEKTPOIIOBIDKHOM COCTAB; JIEKTPOMArHUTHAS COBMECTIMOCTE; PETIHCOBBIE HETH
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BBenenue

OIEeKTPOMArHuTHON coBMecTUMOCThI0 (OMC)
TEXHUYECKUX CPEICTB HA3bIBAETCS CIIOCOOHOCTH
uX (YHKIMOHMPOBATH C 3aJaHHBIM KaueCTBOM
B 3aJaHHON  JJICKTPOMAarHUTHOW  0OCTaHOBKE
U HE CO3/aBaTh HEIOMYCTUMBIX 3JIEKTPOMArHUT-
HeIX moMex (ODMII) mapyruM TexHHYecKUM cpen-
ctBaM [5, 10, 14]. DnekrpudunupoBanHbie Kenes-
Hele goporu (DXK]I) SBIAIOTCS MOIIHBIM TIPO-
CTPaHCTBEHHO  PACHpPEAEICHHBIM  HCTOYHHUKOM
AIIEKTPOMAarHUTHBIX TIoMeX. Bompockr obecreue-
HHS D3JEKTPOMarHuTHOM coBMmecTuMocTH (OMC)
OXJl co cmabOTOYHBIMH JIMHHSMH aABTOMATHKH
W CBSI3U pelIaNCh B TpOIecce 3JIeKTpU(HKALUH
xKene3HbIx mopor. OpHako mpobiema OMC Ha
O] coxpaHsieT CBOIO aKTyalbHOCTh U B HACTOS-
mee BpeMsi. DTOMY CHOCOOCTBYET IIMPOKOE MpH-
MEHEHHE Ha MarucTpajbHOM TPAHCIIOPTE IJIEK-
TporoaBmwkHOro coctaBa (DIIC) ¢ acHHXpPOHHBIM
TaroBeM nipuBoioM (ATII), yBenuuenue ckopoctu
JBIDKEHHS TT0€3/10B, BHEPEHIE HOBBIX MHKPOIIPO-
LIECCOPHBIX CHCTEM YIpaBieHus apwxeHrneM. Ho-
Bble THIBI ToaBmkHOTO coctaBa (I1C) mepexn BBo-
JOM B DKCIUTyaTalWIO TMOJBEPraloT HCIBITAHUIM
[0 ONpEJENIEHHON Mporpamme, KOoTopasi BKIIO4aeT
ucnetagusa Ha OMC [7, 10-12, 17].

[Ipobnembl, BO3HMKAIONIME TPH HUCIBITAHUH
HOBBIX THUIOB JIIC Ha OMC 3akmrovaroTcs B cie-
nytomeM. bonbiioe pasHooOpasue cuUCTEM 3JeK-
TPOCHAOXKEHUSI, CHTHAIM3ALNH U CBS3U B €BPOICH-
CKHX CTpaHax BBI3BIBACT HEOOXOJMMOCTH IPOBeE-
JIeHHSl UCHBITAHUH B KaXIOM CTpaHE OTHENBHO,
C YyYETOM OCOOEHHOCTEW, HCIONb3yeMbIX B HEH
CHUCTEM, YTO 3HAYMTEIBHO YBEINYUBAET CTOMMOCTh
BHEJIPEHHUSI HOBBIX THUTIOB TIOABIYKHOTO COCTABA.

HanmonansHbIMM HOPMAaTUBHBIMHM JTOKYMEHTA-
MU OIpe/eNieHbl TPeIeiIbHO JIOMYyCTUMbIE HOPMEI
AJIEKTPOMATHUTHBIX TOMEX, co3fgaBaeMbix OIIC
[5, 14]. B ycnoBusiXx pacHIMpeHUs KOOIEepaluu
YKPaWHCKHUX JKEJIE3HBIX JOPOr B IJIaHE MOAEPHH-
3alMyd TOJBMKHOTO COCTaBa C HCIOJIH30BAHHEM
aCHMHXPOHHOTO TAroBoro npusona Ha JIIC HeoO-
XOAMMO COBEPIICHCTBOBaHNE HALMOHAIBHOW HOP-
MaTHUBHOW 0a3bl ITyT€M TapMOHHU3ALWUU C €BpPOTEH-
CKUMH CTaHIapTaMH.

B nocnennee Bpems B pamkax EBpocoroza pas-
pabaThiBatOTCS  OOIEEBPONIEHCKHE HOPMBI  Ha
3IEKTPOMAarHUTHBIE ToMexu, reHepupyemsie JIIC.
HecmoTps Ha TO, 4TO HOpMATHBHbIE 3HAYEHHS JO-
MYCTUMBIX MO YCJOBUSM O€30MacHOCTH TOMEX

pa3paboTaHbl C JOCTAaTOYHBIM 3amacoM, Ha OT-
JENBHBIX yYacTKax JKENe3HOW JOoporn Habmrona-
FOTCS cOom B pabOTEe CHCTEM CUTHAJIM3AINH U CBSI-
3W TIPU MPOE3/I¢ HOBBIX THUIIOB MOJBUKHOTO COCTa-
Ba. OcoOEHHO 3TO TPOSBISIETCA B CIIydae dKCTpe-
MAJNBHBIX YCIOBUH pabOThl IKEIE3HOJOPOKHBIX
CHCTEM.

Heanb

Ienpto paboOTHI SBIAETCS MIPOBEACHUE aHAIU3a
HOPM U METOJOB M3MEPEHUH 3JIEKTPOMArHUTHBIX
MOMEX, CO3[aBaeMbIX 3JIEKTPOOOOPYAOBAHUEM HO-
BBIX THIIOB ITOJIBH)KHOTO COCTaBa IPU AJIEKTPOTAre
MIEPEMEHHOT0 U IIOCTOSIHHOTO TOKA, ONPEAETICHHBIX
HOPMAaTUBHBIMM  JOKyMeHTamu EBpocoro3a u
Ykpaunsl, a Takxke pa3padoTKa Ha 3TOH OCHOBE
METOJa U3MEPEHUN TOKAa MOMEX B PEIbCOBOM JIH-
HUHM, TEHEPUPYEMBIX  DIEKTPOOOOPYIOBaHUEM
SIIC.

MeTtoanka

B mpornecce ucnpitanuii HoBeix Tumnos I1IC Ha
3NEKTPOMAarHUTHYI0 COBMECTHMOCTb C YCTpOii-
CTBaMH CHTHAJIM3allUU U CBSI3U NMPOBOJAT M3MeEpe-
HUS CIIEAYIOIUX TapaMeTpoB:

— YpOBEHb MEMUIAIONIETO WU OMAaCHOTO BIIHUS-
Hus dnekTpoobopyaosanus [1C Ha penbcoBble Iie-
IH, IyTEBBIC YCTPONCTBA CUTHAIU3ALlUY;

—  YpOBEHb MENIAIOIIEro HAINpsLKEHUs, HaBe-
JEHHOTO B KOHTPOJILHOM IIeTIH CBA3H;

—  YpOBEHb HAIPSHDKEHHOCTH IO pajHoIo-
Mex ot obopynoBanus 11C;

— YpOBEHb pAJUONOMEX, CO3/IaBa€MBIX Ha
4acTOTax TEXHOJOTMYECKOH paJHOCBA3M M Iepe-
Jla4X JAHHBIX.

Hwxe nmpuBeneHo kpatkuii 0030p HOpPM U Me-
TOJIOB KOHTPOJISI TPEX MEPBBIX MMapamMeTpoB, a TaK-
xe OoJsiee OAPOOHBIN aHAIM3 METOJA W3MEPEHUS
[IOMEX OT IMOJABHM)KHOTO COCTaBa B PEIbCOBOM JIH-
HUU.

Yposenv mewarowezo nanpsiscenus, nageoen-
HO20 6 KOHMPONLHOU Yenu cea3u. B xauecTse pac-
YETHOTO MPHUHUMAETCS KOHTPOJIBHBIA YYacTOK Ka-
Oenst tumma MKITAB 7x4x1,05 + 5x2x0,7 +
1x0,7 npu mouHEe COMMKEHUS JIMHAH CBSI3U C TH-
TOBOM CETBHIO 25 KM U IIUPUHE COMIKEHUS MEXKIY
MPOBOJIOM CBSI3M W BIUAIOIIEeH nuHued 25 M. Ha
pacdyeTHOM YYacTKe TNPUHUMAETCS KOHCOJBHOE
3JIEKTPOCHA0KEHHE IByXIIyTHOTO ydacTKa Ha Iuie-
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4ye 25 kM. YJielbHas TPOBOUMOCTD 3E€MIIU G IIPH-
Humaetcst paBHoit 0,025 cm/m. PacuerHsrit ypo-
BEHb MEIIAIOMIETO HAMPSHKEHUS (ero coGpoMeTpHr-
YecKoe 3HaYCHHUE) OTnpeieisieTcs o popmyIe:

3450
U =

m wf
50

rac Umf — YPOBE€Hb T'apMOHHUYCCKOU COCTaBJIAIO-

el MeMIAIomero HampspKeHUs ¢ dactoTonr f
B juamnaszoHe 50-3 450 I'm, mB. Ilcodomerpuye-
CKOE 3HAueHHE MEMIAoNIEro Hanpsbkenus U o

HE JOJDKHO MPEBBILIATh ypoBeHb 1,2 MB.

Yposenv manpsiocennocmu nons paduonomex
om o6opyoosanus [1C. HopMbl 1 MeTOIIbI U3MEpe-
HUM paguorioMeX OT DJJIEKTPOTPaHCIOpTa ycTa-
HaBnmuBaer ['OCT 29305 B momoce YacTtoT
0,15-300 MTI't. Jmst gactot 0,15-30 MI'1 mormy-
CTUMBIC 3HA4YCHUA HAIIPSKCHHOCTU IIOJIA paauo-
nmomex ( E , xb) Beramcasior mo cnexyronmmM ¢op-
MyJiam:

— 7 DJIEKTPOBO3a B YCTaHOBHBIIEMCS pe-
*wume nipu gactorax f =0,15...30 MI':

E=66—-11,3 1gL,
0,15

a npu yacrtorax f =30..300 MI'n— E =46 nb;

— Ui TIPUTOPOJHOTO BJIEKTPOINoe3a B YcC-
TAHOBUBLICMCS pPEeXKUME npu qacTtoTrax
f =0,15..30 MI';:

E=60—11,3 lg——,
0,15

b

a npu yacrorax f =30..300 MI'n— E =40 nb;

— Ui NIPUTOPOJHOTO 3JIEKTPOIoe3[a B Iie-
pexoxnoM pexkume ipu f =0,15..30 MI'm:

E=70-11,3 1gL.
0,15

B EBpocoro3e HOpPMBI 3JIEKTPOMAarHUTHBIX MO-
MeX paJHONIOMEXaM IKeJE3HOJOPOKHOTO TpaHC-
mopra ycraHoBieHbl ctanmaproM EN 50121 Rail-
way applications — Electromagnetic compatibility,
KOTOPBII cocTouT U3 6-Th 4acreii: Part 1: General,
Part 2: Emission of the whole railway system to
the outside world, Part 3-1: Rolling stock — Train
and complete vehicle, Part 3-2: Rolling stock —

Apparatus, Part 4: Emission and immunity of the
signaling and telecommunications apparatus, — Part
5: Emission and immunity of fixed power supply
installations and apparatus [10, 14].

[IpenenpHBIE HOPMBI PaIUOIIOMEX OT IEKTPO-
MTOABMKHOTO COCTaBa ONpEIeICHBI YacThio 3-2
craugapta EN 50121 mis monocs! wactot 9 k[t 1o
1 I'Tu. B Ykpaune u3 3TUX CTaHAAPTOB BBEICHHI B
neiicTBre TONMbKO YacTh 1 1 4.

Yposenv paouonomex, cozoasaemvix ma ua-
CIMOMAX MexHOI02UHeCcKol paouocesasu u nepeoa-
yu OanHbix. JlOTMyCTUMBIE YPOBHU paJHONIOMEX
MIpUBEIEHBI B Ta0m. 1.

Tabnuua 1
JlonycTuMble YPOBHH PaIHONIOMeEX
Table 1

Permissible levels of radio interference

YpoBeHb paguonomex, 1b,
Ha gacTote B MI'11

2,1 153,0 | 2.1

Bug DIIC 153.0

Ha CTOSITHKE TIpU ABMKCHUN

DNEeKTpPOBO3:

IIOCTOSIHHOI'O TOKa

3 B 45 18 58 30

HNEPEMEHHOT0 TOKa
25xB 50 'y

Hcnvimanus na 21eKmMpoMAasHUMHYIO CO8Me-
CMUMOCHb C PebCO8bIMU Yensamu. Y POBHU BIIHS-
HUs anektpoodopynoBanus DIIC Ha penbcoBbie
LEeNH ¥ MyTeBbIe YCTPONUCTBA CHTHAU3AIMU OMpe-
JIeJIEHBI HOpMaM# O€30TIaCHOCTH JJIsI BCEX YacTOT,
Ha KOTOPBIX paboTaroT penbcoBbie memu (25, 50,
420, 480, 580, 720, 780, 4 545, 5 000, 5 555 Tm).
TpeboBanns mo OMC TOABMKHOTO COCTaBa
C penbcoBhIMH JaTuukaMu B EBpocorose ompene-
nensl Hopmamu EN 50238:2003: Railway applica-
tions — Compatibility between rolling stock and
train detection systems, EN 50238:2003: Railway
applications — Compatibility between rolling stock
and train detection systems — Part 2: Compatibility
with track circuits.

Wzmepenust npoBOAST B ONpeesICHHBIX JUara-
30HaX YacTOT, COOTBETCTBYIOIIUX YaCTOTaM CHI-
HanbHOTrO Toka PlI, mpm mMakcuMalbHOHN TAroBON
momrHocTH [IC BO Bcex BKCITyaTallMOHHBIX pe-
KUMax pabOThl JIEKTPOOOOPYIOBaHUS, TpPEIy-

46 26 60 46
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CMOTPEHHBIX TEXHUYECKOU TOKyMEHTAIUEH.

PaznooOpa3ue cucTeM  BIEeKTpOCHAOKEHUS,
CUTHAJIM3AllMM U CBSI3U B EBPOICHCKHUX CTpaHax
BBI3BIBACT HEOOXOJUMOCTh TPOBEACHUS HCIBITA-
HUW JUIS1 K&KIOM CHUCTEMBbl CUTHAIM3ALUU U 3JICK-
TpocHaOxkeHus. [3, 4, 6, 15] Pazpaboranusrii B EB-
POCOIO3€ HOBBIN CTaHAAPT MpPH3BaH YHUPHUIIUPO-
BaTh METOAUKY MCIBITAHUN MOJBUKHOTO COCTaBa
Ha OMC ¢ penbcoBRIMU IeNsIMH. B crammapte
yKazaHbl orpanuuenus Ha Tok JIIC B 3aBUCHMO-
ctu ot tuna PI[ u meTonpl usMepeHuil Ay omnpe-
JIeJICHUS] TIOKAa3aTeseil 3JIEKTPOMAarHUTHOM COBME-
CTUMOCTH 3JIEKTPOIOABIXKHOIO COCTaBa U PEIbCO-
BBIX IICTICH.

M3mepenust toka nomex B PII nmpousBomst
B IIETIM CPEIHEHN TOUYKHU Apoccerb-TpaHcdopmaropa
C MOMOIIBI0 OECKOHTAKTHOTO JaT4YMKa Toka (Ka-
TyImKA POTOBCKOT0), CUTHAJI OT KOTOPOTO MOJAIOT
yepe3 nenutend HanpsokeHus Ha ALl (B mHamem
ciydae wucnonb3oBaics 12-paspsaubnii - AL
U PETUCTPUPYIOT Ha TEPCOHAIBHOM KOMIIBIOTEpE
C COOTBETCTBYIOIIUM MPOTPAaMMHBIM 00eCTIeYeHU-
em [2—4, 8, 17].

K orpanudeHusiM METOIUKH CIIETyeT OTHECTU
TO, YTO TOK ITIOMEX B PEIbCOBOM JTMHUU HU3MEPSIET-
Csi B TEUECHHE OTPAaHUUYCHHOI'O MEPHOJAa BPEMEHU
MKy MOMEHTaMH BXOJXKJIEHHUS TOJIOBHI IMOE3]1a HA
YY9aCTOK HETOCPEACTBEHHO NEpel TOUKOU U3Mepe-
HUA, B TEUEHHE IMpoe3[a MOoe3/1a U yNaJCHUU ero
XBOCTa Ha pPACCTOSIHUE B HECKOJIbKO METPOB.
OrpanuyeHus: BBI3BAHBI TE€M, YTO TI0 MEpe ynaie-
HUA 10€3a OT TOUYKU U3MEPEHUS TOK B PEIbCOBOI
JIMHUW YMEHBUIAETCSl BCIECACTBUE CTEKAaHUS €ro
B 36MJII0, a TakXKe pacTeKaHWsl OT Moe3la B JBE
CTOPOHBI 10 PEIHLCOBOM JTMHUH U 3EMIIE.

B ngononHenue Kk U3MEpPEHUsIM B PEIbCOBOM JIH-
HUU TIPOBOJISAT U3MEPEHHUSI TOKA TIOMEX B CHIIOBBIX
nersax OIIC. B aTom cimydae BO3MOXKHA JUTHTEINb-
Hasg perucrpauusi TSTOBOIO TOKA MpU ABMKECHUHU
Moe3/1a ¢ peaju3alueil Bcex TpedyeMbIX peXIMOB
BEICHMUSI. ToxoBrIi JaTYnuK BKJIFOYAETCS
B OOIIYIO IeTIh «3a3eMJICHHS» CHUIIOBOTO 000PYI0-
BaHus OIIC, perucrpannio Toka MpOBOJAT aHAIO-
TUYHO OTIFICAHHOMW BBITIIE METOIMKE.

B pabote mpemiaraercs MeTod, MPU KOTOPOM
PETUCTPUPYIOT OJHOBPEMEHHO PNl MapaMeTpOB,
a MMEHHO: CETEeBOM TOK JJIEKTPOIOEe3/1a, CHUTHAIT
ABTOMATUYECKOW JIOKOMOTHMBHOW CHUTHAJIM3ALINH,
CKOPOCTb MO0€3/1a, OJOKEHUE PYKOSITKU KOHTPOJI-
Jiepa MaIIMHKACTA, a TAK)Ke 0OpaTHBIN TATOBBIN TOK

B PEJIbCOBOM JIMHUH. AHAINU3 H3MEPEHHBIX JIAHHBIX
MPOM3BOAAT C TPUMEHEHHEM KOMITBIOTEPHOTO
u pu3uvIecKkoro Moaeauposanus. [1, 2, 13, 17].
CriekTpanbHBId aHaMU3 OOPaTHOTO TATOBOIO
TOKA MPOBOJAT C TIOMOIIBI0 MAaTEMaTHIECKOTO Ta-
keta MatlLab c¢ mpeaBapurensHO# (rIbTparmeit
HW3MEPEHHOTO TOKa JUIsi YCTPaHEHHs BBICOKOYA-
CTOTHBIX IOMEX M C MOCJICAYIONUM MPUMCHEHUEM
ovIcTporo npeodpazoanns Oypre ¢ OKHOM XaHHA
¢ nepekpeitueM ~75—80 %. JIauTenbHOCTH OKHA
XaHHa BBIOMPAIOT M0 MUHUMAIBHOW JJTUTEIHHO-
CTH TIOMEXH, CITOCOOHOH BBI3BIBaTH COOM B HOP-
MaJbHOW paboTe myTeBoro mpueMHuka. [2, 11, 16].

PesyabTarsl

Juis anpoOaru METOAWKH W TPOTpaMM o0pa-
OOTKHM PE3yNbTaTOB MPOBEACHBI M3MEPEHUsT 00pat-
HOTO TATOBOTO TOKa Juia AnekTponoesna ¢ ATII Ha
y4acTKax C OJEKTPOTArod IMOCTOSHHOTO M Tiepe-
MEHHOTO TOKa. HekoTopble pe3ynpTaThl NPUBEICHBI
Hwke. Ha puc. 1 mpuBeneHa BpeMeHHas 3aBUCH-
MOCTb Y CIIEKTPAJIBHBIN COCTaB OOPATHOTO TSTOBOTO
TOKa D3JIEKTPOIIOE34a C ACHHXPOHHBIM TSATOBBIM
MIPUBOAOM B PEXHMME TATY IPH HAOOPE CKOPOCTHU 10
~ 140 kM/4 Ha y4acTke ¢ TOABEMOM ~ 5 %o.

a) ,
e

400
f

NTR

-400

23 a6 69 92 115 t, mc

s} \

| | I

i | |
. W, N | G S AL
(o] 100 200 300 400 500 600 700 f.Tu

Puc. 1. BpemeHHast 3aBUCUMOCTS (@) ¥ CTIEKTPAIbHBIN
COCTaB (6) OOPaTHOTO TATOBOT'O TOKA AJIEKTPOIOE3/1a
B peXHMeE TSTH IIpu Habope ckopocTH 10 ~140 km/a

Fig. 1. Time dependence (a) and spectral composition
(b) of the reverse traction current of an electric train
in traction mode at a set rate to ~140 km/h

Kax BugHO M3 pHICyHKa, B CIIEKTpe OOpaTHOTO
TATOBOTO TOKa MPUCYTCTBYIOT ITOMEXHU C YacTOTa-
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MU, OJTM3KUMH K 4YacTOTaM padOThl PENbCOBBIX Lie-
meit 25, 480 u 580 I'm, mpuyem ypoBeHB MOMEX
B moJioce 4actoT ~25 [’ 61u30K K ommacHOMY 3Ha-
YeHUIO0, a B nosoce yactor ~480 ' ypoBeHb mo-
MeXU KPAaTKOBPEMEHHO IPEBBILIAI JOIYyCTUMOE
3HAYEHUE.

Ha puc. 2 npuBenen ¢parMeHT BpeMeHHOM 3a-
BUCHUMOCTH M CHEKTpPaJIbHBIA COCTaB OOpaTHOrO
TATOBOTO TOKAa 3JIEKTPOIIOE3[a C ACHHXPOHHBIM
TATOBBIM NPHUBOJOM B PEXKHME 3KCTPEHHOIO TOP-
MoOKeHHs 0e3 pekymnepauuu oT ~140 km/4 Ha poB-
HOM Yy4YacTKe.

a) |

Towr, A

10

-10

9(I)O 1, mc

G)L T T T T T T T =l

Tose, A

25

2.0 I

I

0.5 ‘

] | Ll \ {
) | T l' I v
[T AR Y YL AT L
o 100 200 300 400 500 600 700 £y
Puc. 2. BpemeHHas 3aBHCUMOCTS (@) U CTIEKTPaJIbHBII
coctag (6) 00paTHOTO TATOBOIO TOKA JEKTPOITOE31a
B PEXKUME IKCTPEHHOTO TOPMOKECHUS

Fig. 2. Time dependence (a) and spectral composition
(b) of the reverse traction current of the electric train
at emergency braking mode

HecmoTpst Ha HeOomnbIne 3HaUY€HHsT OOPaTHOTO
TaroBoro Toka (~20 A) B cmekTpe HaOmomanach
nomexa ¢ yactorol ~480 I'l © ypoBHEM, NpPEBBI-
HIAIOIIEM IPEJENBEHO JOTYCTUMOE 3HAUEHHE.

ITocie 00pa®oTKM pPe3yabTATOB H3MEPEHUS
MTOMEX TP JBMKEHHUH JIEKTPOITOE3/1a BO BCEX pe-
KHUMax, MPEeAYCMOTPEHHBIX HOPMAaTUBHBIMH JIOKY-
MEHTaMH, MaKCHMaJIbHOE 3HAYE€HUE TOKA MIOMEX Ha
9acTOTaX PabOThI PEIbCOBBIX LETEH IS JIEKTPO-
TATH MEPEMEHHOI0 U MOCTOSHHOTO TOKa CBEJCHBI

B Ta0I. 2, 3.
Tabnuma 2

Toxk nmoMexu B pejibCOBOI JTUHUU
MPH JIEKTPOTATE ePEMEHHOr0 TOKa

Table 2

The interference current in a rail line
with electric traction of AC

Makcu- Maxkcumais-
MaJjibHO HBIA
Yacrora, Junanason N
JIOTTYCTH- HU3MEpEHHBIHN
I'o qacrtort, I'1g 2
MBI TOK TOK ITIOMEXH,
moMexu, A A
25 21-29 1 1,41
420 408—432 0,35 0,37
480 468—492 0,35 0,40
580 568—592 0,35 0,55
720 708—732 0,35 0,12
780 768—792 0,35 0,52
4 545 4 508—4 583 0,2 0,50
5000 4 963—5 038 0,2 0,15
5555 5518-5593 0,2 0,13
Tabnuma 3

Tok moMexu B pejibCOBOI JTUHUU
MPH YIEKTPOTATE MOCTOSTHHOTO TOKA

Table 3

The interference current in a rail line
with electric traction of DC

Makcu- Makcu-
toctom, | Jamsson | ST
MBI TOK TOK TIOMEXH,
moMexu, A A
25 21-29 1 0,39
50 46—-54 1,3 0,10
420 408—432 0,35 0,42
480 468—492 0,35 0,48
580 568—592 0,35 0,36
720 708—-732 0,35 0,06
780 768—792 0,35 0,38
4545 4 508—4 583 0,2 0,12
5000 4 963—-5 038 0,2 0,30
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5555 55185593 0,2 0,13
Hayunasi HOBU3HA M IPaKTHYeCKAas
3HAYUMOCTh

[IpemmoxkeH MeToJ W3MEpPEeHHS TOKa IOMEX
B TATOBOW CETH, TEHEPUPYEMBIX BIIEKTPOOOOpPYIO-
BaaneM OIIC, KOTOpBIM MpenroiaraeT OIHOBpE-
MEHHYIO PETHICTPAIlMI0 CETEBOTO TOKa JJIEKTPOIIO-
€3/1a, CUTHaJla aBTOMAaTUYECKOW JIOKOMOTHBHOMU
CUTHAJIU3AIMM, CKOPOCTH TOE3/1a, MOJIOXKCHUS PY-
KOSITKM KOHTpOJJIepa MaIllMHICTA, a TaKke o0paT-
HOTO TSATOBOTO TOKa B PEJILCOBOM JIMHUU TIPU TIPO-
€3/1e Toe3/1a Mo W3MEPHUTENILHOMY y4YacTKy ¢ Toclie-
IYIOIIe KOMIBIOTEPHON 00paOOTKOW pe3ybTaToB
Y ¢ IPUMEHEHNEM KOMITBIOTEPHOTO U (PH3HYECKOTO
MO/ICJTUPOBAHUSI.

BriBoabI

IIpoBeneH aHamu3 HOPM U METOJIOB U3MEPEHUU
3JIEKTPOMArHUTHBIX MTOMEX, CO3/1aBaeMbIX AJIEKTPO-
000pyI0OBaHHEM HOBBIX THUIOB MOABM)KHOI'O COCTa-
Ba MPH DIIEKTPOTAre MEPEMEHHOIO M MOCTOSHHOTO
TOKa B COOTBETCTBHU C HOPMAaTHBHBIMHU JIOKYMEH-
TaMH, IPUHATHIMU B YKpauHe 1 EBpocoroze.

Bonbmoe pazHooOpasme cucteM 3IeKTpocHa0-
JKCHHS, CHUTHAIM3AlMM W CBS3M B EBPOINEHCKUX
CTpaHaxX BBI3BIBAET HEOOXOAMMOCTH MPOBEIACHUS
WCTBITAHUN B KaXIOW CTpaHE OTAEIBHO, C YUETOM
0COOCHHOCTEH HCIONBb3YeMbIX B HEH TEXHHUYECKUX
CHCTEM, YTO 3HAYUTEIHHO YBEIIMYUBAET CTOUMOCTh
BHE/IPEHHSI HOBBIX THIIOB TIOJBM)KHOTO COCTaBa.
Oco0eHHO 3TO OTHOCHUTCA K WCHBITAHHIO BO3ZCH-
ctBua OMII Ha penbcoBble MyTEBBIE TAaTUUKHU. Pa3-
pabGotanHblii B EBpocoioze HOBBIN CTaHAAPT MpH-
3BaH YHHU(ULHUPOBATh METOAMKY HCIIBITAHUH IO-
JIBIOKHOTO coctaBa Ha OMC ¢ penbCOBBIMU LEIsI-
MH.

Pemennie mpoGiieMbl IPUMEHUMOCTH Pe3yJIbTa-
ToB ucnbeiTanuil OIIC k [IpyruM HalMOHAJIbHBIM
CHCTEMaM CUTHAJIM3ALMHU U CBA3M BO3MOXHO ITyTEM
NPUMEHEHUSI PaCIIUPEHHON METOJMKHA H3MEPEHUI
TOKa TIOMEX B TATOBOW CETH, FEHEPUPYEMBIX JIEK-
TpoobopynoBarreM DIIC ¢ mocnemyromeld KoMIb-
FOTEPHOM 00pabOTKON Pe3yJIbTaTOB U MPUMEHECHHEM
KOMITBIOTEPHOTO ¥ (PU3HMIECKOTO MOJICITUPOBAHUSL.

Pazpaboran MeTon u METOAMKa MCIIBITAHUH TO-
JBIDKHOTO COCTaBa Ha JJIEKTPOMArHUTHYIO COBMeE-
CTHMOCTB C PEITLCOBBIMH ILIETISIMHL.

[IpeanoxxeHHass MeTonMKa anpoOUpoBaHa TPH
ncnbITaHusaX HOBBIX THUNOB OIIC ¢ acMHXpOHHBIM

TATOBBIM JIBUI'aTCIICM.
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BUITPOBYBAHHSA HOBUX THUIIIB PYXOMOI'O CKJIAY
HA EJIEKTPOMAT'HITHY CYMICHOCTDS I3 ITIPUCTPOSAMHU
CUTHAJIIBALIII TA 3B’SI3KY

Mera. B po6oTi mependadaeTsCcs MPOBEISHHS IMOPIBHIBHOTO aHaNi3y HOPM 1 METOJiB BUMIpIOBaHb EJICKTPO-
MarHiTHHUX 3aBaJl, 0 CTBOPIOIOTHCS ENIEKTPOYCTATKYBAHHIM HOBHX THITIB PYyXOMOTO CKJIIy IIPH €IEeKTPOTA3i 3MiH-
HOTO Ta MOCTIHHOTO CTPYMY V BiIIOBITHOCTI O HOPMATUBHUX JOKYMEHTIB, MPHUHATHX B YKpaiHi Ta €BPOCOIO3i.
HeoOxigamM € Takox po3poOKa Ha Iiif OCHOBI METOIy BIMIipIOBaHb CTPYMY IIEPEIIKO]] y TATOBI Mepexi, o TeHe-
PYIOTBCS €IIEKTPOYCTaTKyBaHHAM enekTpopyxomoro ckiany (EPC). Bin moxe 3acTocoByBaTHCs AJsl BUNPOOYBaHb
HOBHX THIIIB PyXOMOTO CKJaqy Ha €JIeKTPOMATHITHY CYMICHICTB i3 Pi3HHMHU CHCTEMaMH 3aJTI3HHYHOI CHTHAJI3aIlil.
MeToauka. 3anpornoHOBaHO METOANKY BHIPOOYBaHb, 10 BKIIOYAE BUMIPIOBAHHS SIK y cuiioBuX konax EPC, Tak i B
KOJIIHUX MPUCTPOSIX cUCTeM curHamizaiii. Pe3yabTaTu. [IpoBeneHo aHami3 HOpM i METO/IiB BUIIPOOYBaHb PyXOMO-
TO CKJIaJy Ha eJIeKTPOMAarHiTHy CyMiCHICTb i3 pelikoBumu kojiamu (PK). BcraHoBneHo, 1o Benrka pisHOMaHITHICTh
CHCTEM eJIEKTPONOCTavyaHHs, CUTHANI3aMii Ta 3B’ 3Ky B €BPONEHCHKUX KpaiHaX BUKIMKA€E HEOOXIAHICTh MPOBEICHHS
BHIIPOOYBaHbP HOBUX THIIIB €IEKTPOPYXOMOTO CKJIaTy Ha eNEeKTPOMArHITHY CYMICHICTD 13 PEHKOBUMH JaTYMKAMU B
KOXKHIH KpaiHi OKpeMo, 3 ypaxyBaHHSIM OCOOJIHMBOCTEH KOXKHOI i3 cucTteM. lle 3Ha4uHO 30iIBIIye BapTiCTh BIPO-
Ba/DKCHHS HOBUX THUIIB pyXoMoro ckiany. Pospobneno merox Bunpooysans EPC na EMC i3 peiikoBuMu Kojlamu,
110 BKJIOYAE BUMIpIOBAaHHS sIK Y criioBUX Konax EPC, Tak i B KOMIMHUX NPUCTPOsIX cucTeM curHaiizanii. [Iposene-
HO BUMIPIOBAaHHS Y BiJIOBIZHOCTI 3 3aIIpOIIOHOBaHOI0 MeTo KO0 s EPC i3 acCHHXpOHHMM TATOBHUM IPUBOJIOM
I pYCi 10 AUISHKAX, eNeKTpH(IKOBaHMX HA MOCTIHHOMY Ta 3MiHHOMY CTpyMi. BuzHaueHo 3HaueHHs cTpyMy 3aBaj
Y pefKOBUX KoJIax JJIs BCiX 4acToT curHaibHOro ctpymy PK. ITokazaHo, mo npu Aeskux pexuMax BeIeHHS I0i3za
CTPYM HEPELIKOJ MEePEeBHIIy€e J0MycTHMI 3HaueHHs. HaykoBa HoBH3HA. 3aripONOHOBAHO METO/ BUMIPIOBaHb CTPY-
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My HEpelIKoA y TAroBi Mepexi, 10 TeHepyIThes enekTpoycrarkyBaHHsAM EPC. Meron 3yMOBIIOE OfHOYACHY
PEeCTpalLlilo MEPEKEBOr0 CTPyMy €JIEKTPOIOi3/1a, CUIHAIy aBTOMAaTHYHOI JIOKOMOTHUBHOT CHI'Hali3alii, IBUAKOCTI
Noi37a, TOJIOKEHHS PYKOATKM KOHTpoJiepa MallpHicTa. A TakoX 3BOPOTHOTO  TSTOBOTO  CTPYMY
B peiKoBiif NiHIl mpu mpoi3ni moi3ga MO BUMIpIOBAIBHIN FUTHHUIN 3 MOJAIBIION KOMII IOTEPHOI0 0OpPOOKOI0 pe-
3yNBTaTIB 1 3aCTOCYBaHHAM KOMIT FOTEPHOTO Ta (izmgHoro MonemoBaHHs. [IpakTuyna 3HauumMicTb. Bukopucran-
HS pO3pO0JICHOT METOIUKH ITiIBUIILY€E JOCTOBIPHICTH BUNIPOOYBaHb Ta 3HWKYE BUTPATH HA iX MPOBEACHHS.

Kntouosi crosa: eneKTpopyXxOMHUi CKJIaI; eIeKTPOMarHiTHa CyMiCHICTB; PEHKOBI KoJia
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TESTING NEW TYPES OF ROLLING STOCK
FOR ELECTROMAGNETIC COMPATIBILITY WITH SIGNALING
AND COMMUNICATION DEVICES

Purpose. In the paper there is the comparative analysis of standards and methods of measurements of electro-
magnetic interference, those are caused by electrical equipment of new types of rolling stock with AC and DC-
current electric traction in accordance with the normative documents are adopted in Ukraine and the EU. The devel-
opment on this basis the measuring method of current interference in traction network, generated by the electrical
equipment of electric rolling stock (ERS) applicable to testing the new types of rolling stock for electromagnetic
compatibility (EMC) with different systems of railway signaling is also needed. Methodology. The testing method
has been offered. It includes measurements in power circuits of rolling stock, as well as in track devices of signaliza-
tion systems. Findings. Norms and methods tests of a rolling stock on electromagnetic compatibility with track cir-
cuits (TC) were analyzed. It was found that a large variety of electricity supply systems, signalization and link in
Europe makes it necessary to test new types of electric rolling stock for electromagnetic compatibility with pick up
unit in each country separately, taking into account the features used in its systems. It is greatly increases the cost of
introducing new types of rolling stock. The test method of electric rolling stock EMC with track circuits has been
developed; it includes measurement in power circuits of rolling stock, as well as in track devices of signalization
systems. Measurements in accordance with the proposed methodology for electric rolling stock with asynchronous
traction drive when driving on sections electrified at AC and DC have been carried out. The values of the interfer-
ence current in track circuit to all the frequencies of the signal current have been defined. It is shown that under
some modes of the train the interference current exceed the permissible values. Originality. The method for measur-
ing interference current generated by rolling stock electrical equipment in the traction network was offered. The
method assumes the simultaneous recording of the network current of electric train, automatic locomotive signaling
current, train's speed, driver's controller handle position and reverse traction current in a track line when trains pass-
ing over the measuring section with subsequent computer processing results, computer and physical simulations.
Practical value. Using of the developed method improves the accuracy of the tests and reduces their cost.

Keywords: electric rolling stock; electromagnetic compatibility; track circuits
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