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3ABE3NIEYEHHS ®YHKIIIOHAJIBHOI BE3IIEKU PEUKOBUX KL B
YMOBAX BILIUBY EJEKTPOMATHITHUX 3ABA/J BIJ] TSI'OBOI
MEPEXI CYCIJHBOI KOJIII HA JUIBHUISX 31 IIBUJAKICHUM

PYXOM IOI3/1IB

[IpoGnema 3a0e3neyeHHs] (PYHKLIOHAIBHOT
6e3nexku PK B ymoBax BIJIMBY elleKTpOMarHi-
THHX 3aBaJl BIJ] TATOBOT MEPEXKi CTa€ 1Ie OUTBIII
aKTyaJlbHOIO 3 BIIPOBA/PKEHHSAM B YKpaiHl
MIPUCKOPEHOT0, a y MOAAIBIIOMY IIBUJIKICHOTO
pyXy MOi3/1B, BUKOPHUCTAaHHSIM HOBUX THUIIIB
JIOKOMOTHUBIB 3 aCHHXPOHHUM TSTOBUM JIBUTY-
HOM (ATU).

EnextpudikoBani 3anizHMIl 31 MIBHUIKIC-
HUM PYXOM IMOi3JIB € JKEPEIOM MOTYKHHX
€JIEKTPOMArHiTHUX 3aBaJl, 110 BIUIMBAIOTh Ha
¢GyHKIIOHaTIbHY O€3IeKy CUCTEM 3aJII3HUYHOT
aBTOMAaTHKU Ta MOXYTb MPUBECTH 10 HeOE3-
nmeyHux abo 3aBakaroumx 300iB B ix poOOTI.
HasBuicte B YKkpaiHi 3aimi3HUIL 3 PI3HUMH PO-
JaMU TATOBOTO CTPyMy MiAHIMAE e OJHE
CyTTEBE Uil OpraHizamii MBUAKICHOTO PYXY
MUTAHHS, SIKE TIOB’S3aHe 31 3MIHOIO THITY €JIeK-
TPOTSITM TPU MPOi3[l CTaHLIi CTUKYBaHHS.
TexHosoruH1 onepauii 1o 3MiH1 JIOKOMOTHUBY
Ha CTaHIISIX 3aiMarOTh 3HAYHUHN Yac, MOTpe-
OyIoTh 1 JIOJAATKOBUX €KCIUTyaTallHUX BHU-
Tpat. BupimenHs npo0ieMu CKOPOUYEHHS yacy
MpOi3/ly CTaHLIN CTUKYBaHHS MOKHA 3a paxy-
HOK BUKOPHCTaHHS IIBUAKICHUX JIOKOMOTHBIB
3 MOJBIMHUM EJIEKTPOKUBIIEHHSM Bl MEpexi
3MIHHOTO 1 MOCTIMHOTO cTpyMy. TexHonoruH1
omepauii Mpoi3ay CTaHLli CTUKYBAaHHS 3BO-
JSThCSL TPU I[bOMY JO TEPEKIIOUYEHHS POAY
TATOBOIO CTPYMY B TSTOBI Mepeki CTaHIIi
CTUKYBaHHsI 1 Ha TOKOMOTHBI, a TaKOX JI0 Tie-
PEKJIIOYEHHS JIOKOMOTHBHUX IPUCTPOiB 0e3-
MeKu (aBTOMATHYHOI JIOKOMOTHMBHOI CHTHAIII-
3al1ii) Ha IHIIKUNA KOJOBUH CTPYM.

Ile pimienHst He ycyBae OaraTh0X OpraHiza-
MIMHUX Ta TEXHIYHUX NUTaHb. BUCOKa IHTEH-
CUBHICTb PyXY BaHTaXHHUX, MNacCaXKUPCHKUX,
MPUMICHKUX MOI3/1IB B NEPCIEKTUBHUX Hamps-
MKax HIBUAKICHOTO PyXy, 3Ha4Ha 3HOIIEHICTh

1HGPACTPYKTYPH 3aJII3HUYHOIO TPAHCIIOPTY B
VYkpaiHi, a TakoX JOCBII PO3BUHYTHX KpaiH
BKa3yIOTh Ha JOIUIBHICTh OpraHizarii IIBHI-
KICHOTO PyXY IO OKpPEMUX KOJIIfX.

Mertoro poboTu € 3abe3nedeHHst QyHKITIO-
HaJbHOI O€3MeKHM pEeMKOBUX KUI B yMOBax
BIUIMBY €JICKTPOMATHITHUX 3aBaj BiJ TATOBOI
Mepexi CYCIIHBOT KOJIIT HA JUIBHHIIIX 31 IIBU-
JKICHUM PYXOM IOI3/(iB. 3alporOHOBaHO HO-
BY KOHIIETILIIO OpraHi3alii IBUJIKICHOTO PyXy
B Kpumcekomy Hanpsmky Ha IlpuaHinpoBch-
ki 3ani3Hull (y 2004 poui). Texuiune pimieH-
HS 3BOJMUTHCS JO TOJOBXKEHHS IIBHJKICHOT
MaricTpaii 3 eJEeKTPOTAT0l0 3MIHHOTO CTPyMY
3a CTaHIII0O CTHUKYBAaHHS J0 KIHIIEBOI CTaHIIIi
MPU3HAYECHHSI LIBUAKICHOTO MapIIpPYTYy.

Opranizanis MBUAKICHOTO PyXy MO ICHYIO-
YUM MaricTpajsiM 3 eJIEKTPOTITOI0 MOCTIHHOIO
CTpyMy HE BHpIIIY€E TAKOX TEXHI4H1 mpooie-
MU, TIOB’s13aH1 3 OUIbII KOPCTKUMHU BUMOTaMHU
[0 YTPUMAaHHIO KOJIii, CHCTEMU €JIeKTPOIIOCTa-
YaHHS, TEXHIYHUX 3ac00IB PEryjloBaHHS py-
XOM TIOT3/I1B Ha IMBHAKICHUX Marictpansax. Jlo
TOTO X BUMOTH JI0 TEXHIYHUX 3aco0iB 3a0e3-
neyeHHs Oe3leKH Ha MUIBHULAX IMIBHIKICHHX
MaricTpajeil 3 elneKTpoTArol 3MIHHOTO Ta Io-
CTIAHOTO CTpyMy MarOTh BIIMIHHOCTL. Pyx
MIBUJIKICHUX TOT3/11B HA AUTBHUIISIX 3 €JIEKTPO-
TATOI0 MOCTIHOTO CTPYMYy Mae€ MPHUBECTU JI0
30UTbILLIEHHS CTPYMY B TATOBIM Mepexi 10 5-10
KA, 110 otpedye noBHe nepeodiaHaHHs KOH-
TAaKTHOI MepeXl 1 3BOPOTHOI TArOBOI MeEpexi
(mpocenb-TpanchopMaTopiB, PEUKOBUX 1 MIK-
peiikoBuX 3’€qHyBadviB Ta iH.). [Ipu Takux 3Ha-
YEHHSX TATOBOIO CTPYMY Ta BUCOKHUX IIIBHJIKO-
CTAX PyXy ICHYIOUM CHCTEMH CHTHAJI3aIlii,
LeHTpani3auii Ta OJOKYBaHHS HE 3MOXYTh 3a-
0e3rneunTy HEoOX1IHUN pIBEeHb OE3MeKH, BHa-
ciiaok yactux 300iB B podoti PK 1 AJICH mig



TIEI0 TATOBOTO CTPyMY. 3ampONOHOBAHUMN aB-
TOPOM MIAX1J O OpraHizaiii MBHUJKICHOTO py-
XYy J103BOJIsI€ YHI(IKYBAaTH TEXHIYH1 PIILIEHHS 1O
oprasizauii HIIBUAKICHOTO PyXy 1 MiIABULIUTU
0e3neKy pyxy Moi3iB.

Are mpu 3arpoOHOBaHIN KOHIIETIIi OpraHi-
3amii pyxy 3 SBJISIOTHCS IUTHHUIN 30JMKEHHS 1
MapajieIbHOTO MPOXOHKEHHS KO 3 PI3HUMH
poJlaMH TSrOBOrO CTPyMy (IIOCTIHHOIO 1 3MIH-
HOTO). 3a0e3neyeHHs (HyHKI[IOHATLHOT O€3MeKn
PK B ymoBax BBy EM3 TsiroBoi mepexi cy-
CIIHBOT MIBUAKICHOT KOJII 3 €JEeKTPOTArOko
3MIHHOTO CTPYMY € HOBOIO MaJIOJIOCIIKEHOIO
po0IeMOor0.

B nireparypi 3anpornoHOBaHO METOAM 3aXU-
CTY KaOeJIbHUX JIHIA 1 MeTaJeBUX KOHCTPYKLIN
BiJ] BIUIMBY TSTOBOro crpymy [1-9]. Ane enexr-
POMarHiTHUM BIUIMB HAa PEMKOB1 KOJIa CyMDKHOT
KoMl Maibke He po3risiHyTo. YacTkoBo 11e
[IOB’S3aHO 3 TUM, IO NPH TUIOBOMY OOsaj-
HaHHI 3aI3HUYHUX OUIBHHUIL 3 OJHAKOBHUMU
TSATOBUMH MEPEKaMU Ha CYCITHIX KOJISX, eJie-
KTPOMAarHiTHUI BIUIMB OJHIET KOJIi Ha IHOIY
MaiKe He BIUTMBAE Ha (PYHKIIOHATBHY O€3MeKy
PENKOBHX KU

30BCIM 1HILIA CUTYAI[isl JJIsl eNeKTpUQIKOBa-
HUX 3aJi3HUIb 3 pI3HUM pOJIOM TATOBOTO
CTPYMY Ha CYCITHIX KOJIISIX TIPH iX 30JMKEHHI 1
napajebHOMYy MPOXO/KEeHHI. TSAroBuil crpym
KOJIii 3MIHHOTO cTpyMy 4yactoToro 50 't ta io-
ro FapMOHIKM B TOHAJBHOMY Jlana3oHi 4acToT
HABOJIATh IHAYKTUBHY €.p.C. 1 CTPYM B peilKoBiii
KOJMIi 3 eJNEeKTPOTArOK IMOCTIHHOTO CTPyMY.
BpaxoByroun, mo PK Ha nubHMLSX 3 TATOIO
MOCTIHHOIO CTPYMY MarOTh YacTOTY CUTHAJIb-
Horo crpymy 50 ', abo 4acToTu, 10 BIAMOBI-
natote TPII3, enexTpoMardiTHU BIUIMB 3aBajl
BIJ] TSATOBOI MEpexXi 3MIHHOTO CTPyMy MOXKe
BUKJIMKATH HeOe3neuHuil abo 3aBaxkarounii 301i
B POOOTI peHKOBHUX KL

Jljis 3MEHILEeHHSI eIeKTPOMarHiTHOIO BILIH-
BY €IEKTpU(]PIKOBAHUX 3al3HUIL HA JIHIT
3B’s13Ky OyJ10 3alpOIIOHOBAHO BUKOPHUCTOBYBA-
TH BIICMOKTYIOY1 TpaHc(opMaTopu, aBTOTpaH-
chopmaropu [6], a TaKOXK EKpaHYKOUHH MPOBIL
(EID) [8-13].

Croci06 3 EII, a Takok 3 10JaTKOBUM MIJCH-
JIIOIOYMM TIPOBOZOM OyJI0 3alpOlOHOBAHO B
[8,9]. OcTanHIM 4acoM cHCTEMY 3 EKpaHYIOUUM
1 migcwtrorouumM mposojioM (EIIIT) mmpoxko pe-
KJIAMYIOThb JJIsl BUKOPHCTaHHS €BpONenchKi

¢ipmu. B Vkpaini 3anisHuuHa AutbHULS Tep-
Homulb - KpacHe oGiajHaHa TATOBUM €JIEKTpO-
noctradandsM 3 EINIT [13]. Cin 3a3HaunTy, 1m0
chepa €KOHOMIYHO JOIUIBHOTO 3aCTOCYBaHHS
taroBoi Mepexi 3 EIIIl 3nauHO mmpimie 1 He
0OMEXY€eTbCsl TUIBKM 3MEHLICHHSM BIUIUBY 3a-
Bax Bin EPC. llIBuakicHu# moi3a MOTYXHICTIO
8-16 MBT sBnsie cob0r0 30cepemKeHe HaBaH-
TaXeHHS. TAroBUil CTpyM IOI3y 3HAYHUH, TO-
My HEOOXIIHO 3MEHIIEHHS ONOpYy KOHTAKTHOI
Mepexi 3a paxyHok Bukopuctanus EIIIL lle
II03BOJISIE 30UIBIIMTH BiACTaHL MDK TSITOBUMH
MACTAHIIIMH, a OT/KE 3MEHIIUTH 1X KUIBKICTD.

Tunosa cxema poO3MIIIEHHS ACUBHOTO €K-
panyrodoro npooay (EII) 3 mimcumorounm
npoBoyioM (I1IT) HaBenena na puc. 1 [8-13]

Mix npoBigaukoM I1I1 1 KOHTaKTHOO MiBI-
CKOI0 B ME&XKaxX aHKEpHOI JUISTHKU OOJIalITOBY-
I0Th TPU ENEKTPUYHUX 3 €aHaHHS. HaiOuibiu
e(EKTUBHOIO € CHCTEMa 3 aKTHBHUM E€KpPaHYIO-
YUM MPOBOJIOM, SIKUM PO3MIIIYETbCS MK KOH-
TaKTHOIO MEPEXEIO Ta JIHIEIO, M0 3HAXOAUTHCS
I1/1 BIUTUBOM III€T MEpEXKI.

[TacuBHuii EIl ekpanye 3aBaju, aje He Bpa-
XOBY€ MOJKJIMBHUM CHEKTp 3aBaj Bil CydaCHHX
JIOKOMOTHBIB. BUIbIIl MEPCIIEKTUBHUM B IIbOMY
HaNpsMKYy € 3alpONOHOBAHUMN Ui 3MEHIIEHHS
€JIEKTPOMAarHiTHUX 3aBaJl aKTUBHUI €KpaHyIo-
YUl POBI, IO KUBUTHCS Bil KOHTAKTHOI Me-
PEX1 CYMDKHOI JIIHIT 3@ JI0OMOT'OI0 MPUCTPOIO
KOMITEHCaIlli eleKTpoMarHiTHuX 3aBag [11].
[Ipuctpiii ckiagaeTses 3 1aTYMKA FAPMOHIK TsI-
TOBOTO CTPyMY, NMPUCTPOIO OOPOOKH CHUTHAIIB,
OJIOKY peryasTopiB 3CyBy ¢a3zu, mMacimTadyro-
YUX MIICHJIIOBAYIB 1 PETyII0EMOTO JDKeperna
ctpymy. Ilpucrpiii dopmye kommeHcyrounii
CTpyM B eKpaHyrodoMy npoBoji. Lle no3Bosse
3HU3UTH 3aBaJM B JIIHIAX 3B 3Ky MPUOIU3HO Y
2 pasn.

HeoOxigHocTi KOMIeHcalli e1eKTpOMarHir-
HOTO BIUIMBY FapMOHIK TSTOBOI Mepexi Ha peii-
KOBI1 KOJIa CBO€1 KOJIIi, SIK TIPaBUJIO, HE BUHUKAE
TOMY, 10 KOHJYKTHBHI 3aBaJli B PEUKOBUX Ji-
HISIX B 30H1 MPOXOJ/UKEHHS JIOKOMOTHUBY 3HAYHO
OuIbINI, HDK IHAYKTUBHI. Jl0 TOro X penkoBl
JIHIT CHMETPUYHO PO3TalllOBaHi BITHOCHO KOH-
TaKTHOTO NpPOBOMY. IHIIa cnpaBa sl JBOKO-
miiHoi auteHULl. KoHTakTHa Mepexa oOJHi€l
KOJTIi BIUIMBAE 4yepe3 eJIeKTPOMAarHiTHe 1oje Ha
peiikoBi koyia cymiKHOI Koiiii. Oco0nuBO He-
Oe3MeYHNM TaKHi BILUIMB €, KOJIA KOJIIS 3 TATOXO



3MIHHOTO cTpyMy 4actoToro 50 ', 27,5 kB, no
SKIM pyXaroThCsl MBUJKICHI MOi3/1a 3 MOTYXKHIC-
TI0 0,8-1,6 MBT HabmmkaeTscsi 1 MPOXOAUTH
napajieIbHO Ha NUTBHUIX 30JIMKEHHS 3 KO-
JI€I0 MOCTIHHOTO CTPYMY, II0 MAa€ CUTHAJIbHUM
ctpym aBroosiokyBanHs 1 AJIC 50 I'n. [1acusHi
1 aKTHBHI €KpaHylO4l IPOBOJU KOMIIEHCYIOTh
€JIEKTPOMArHiTHI 3aBaJld B PEUKOBUX JIHIX,
asie e(eKTUBHICTh KOMIIEHCAllli 3aBajl B peiKo-
Bi JIIHII € HUKYOI0. HDK B JIHISX 3B s3Ky. Lle
OB’ S3aHO 3 TUM, 1110 PEUKOBI JiHii, HA BIAMIHY
BIJ] JIIHIN 3B’SI3Ky €JEKTPUYHO 3 €/IHaH1 3 3€M-
nero yepe3 omip 3ossmii PJI 1, BigmosimHO,
CTpPyM B peliKax HE € OJIHAKOBUM IO JIOBXKHHI
minii. [lo Toro x peiikoBa JiHIS CErMEHTOBaHa
600-800

.

Ha OKpeMi PEMKOBI KOJIa, YaCTOTH CHUTHAJIBHOTO
CTPyMY B SIKHX TaKOX MOXYTb BIIPI3HSATHCS.
BigmoBimHO i OUIBII TOYHOI KOMIIEHCAII]
€JIEKTPOMArHiTHOrO BIUIMBY FAPMOHIK TSTOBOI'O
CTpyMY Ha PEHKOBI KOJIa HEOOX1THO 3MIHIOBAaTH
TFapMOHIMHUM CKJIaJ] KOMIIEHCYIOUOTO CTPyMY
0 JTIOBXXHHI JIHIT BIAMOBITHO IO CTPYMY 3aBajl
B pelkoBiii miHii. B po0oTi 3anponoHoBaHo Ta-
KU Perysoouuil IpucTpii uis KoMIeHcaii
3aBaJl B peHKOBIH JIiHII. 32 OCHOBY, SIK MPOTO-
TUM, OOpaHO MAacUBHHUM. €KpPaHYIOUHUN MpPOBIA
[8-13] Tta xommencyrounii mpuctpii [13]. Ko-
POTKO CYTh pO3pOOJEHOr0 KOMIIEHCYIOUOTO
MIPUCTPOIO 3BOJAUTHCS JI0 HACTYITHOTO.
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Puc. 1. Tunosa cxema po3MillleHHs TaCUBHOTO ekpanyrouoro nposoay (EIT) 3 migcumorounm
npoBojoM [1I1 (Ha pucynky nosnauenuit sik YII)

[TacuBHMIT ekpaHyrOUMii TPOBIA 3 €IHYETHCS
13 cepenHIMU TOYKAMHU JPOCETb-
TpaHcpopmaTopiB Ge3nocepeqHbO abo uepes
130J1101041 TpaHC(POPMATOPH HA BIJICTAHSX, 110
3a0e3MeuyroTh 0e3neKy peHKOBUX KUl AKTHB-
Huit EIl mix’ennyeTsest 10 pelkoBoi JiHIT yepes
perymoorodl enementu (puc. 2). B 3anponono-
BaHOMY B pOOOTI MPUCTPOi CHUTHAI, MPOMIOp-
LIMHIA CTpyMy 3aBajJu 3HIMAEThCS TMICIS KO-
niitHoro (QimeTpa @ pelikoBOro Kojaa Ha BXOJI
kouiiHoro npuitmaua I1I1 3a momomororo 6e3-
KOHTAaKTHOTO JaT4MKa, HANpUKIa[. JaT4hKa
ctpymy Ha edekti Xomra (puc. 3). s ycy-
HEHHsI BIUIMBY CHUTHAJIBHOTO CTPYMY aBTOOIIO-
KyBaHHSI Ha pPE3yJbTaTH BHMIPIOBAHHS EIIEKT-
PUYHHX 3aBajl, 3alPOTIOHOBAHO BKIIOYATH KOH-
TPOJIIOIOUMI JIaTYMK Yepe3 TUJIOBI KOHTAKTH

KOJIIHOrO pesne abo HOoro moBTOprOBava B Iie-
pion may3 cursaibHoro ctpymy. Cursai, mpo-
MOpUIMHUI CTpyMy 3aBajl, yepe3 MEepEeTBOPIO-
Bay IMOJA€ETHCSI HAa BXI1J PErYIIOYOro eJlIeMeH-
Ty PE, 1110 3MiHIOE CTpyM B €KpaHyIOHYOMY TIPO-
BOJ1 32 KpUTEPIEM MaKCUMaJIbHOT KOMIIEHCALi
CTpyMYy 3aBaJl Ha BXO/I1 KOJIIITHOTO npuiiMaya.
Ha ocHoBI mpoBeaeHUX DOCTIIKEHb 3p00-
JIEHO HACTYIIH1 BUCHOBKH.
[IpoananizoBano mpoOiemy 3abe3nedeHHst ¢y-
HKIloHanpHOT Oe3nekn PK B ymoBax BrumBy
€JIEKTPOMAarHiTHUX 3aBaj BiJ| TATOBOI MeEpexl
Ha JUIBHULSX 31 MIBUJKICHUM PYXOM TOi3/iB.
3anponoOHOBaHO HOBY KOHIICTIIIIIO OpraHi3aii
HIBUAKICHOTO PyXy Ha MariCcTpaysix, 110 Mpo-
XOJIATH TI0 3aTI3HULSAX 3 PI3HUMH POJAMH TATO-
BOro crpymy. (Ha npukinag Kpumcekoro Ha-



npsMKy Ha [lpunHinposcebkiit 3amizauni). Tex- Jigs  KoMIeHcalii — €JIeKTPOMAarHiTHOTO
HIYHE PIMICHHS 3BOJUTHCS [0 TOJOBXKEHHS BIUIMBY FaPMOHIK TATOBOTO CTPYMY Ha PEHKOBI
MIBUJIKICHOT MaricTpaji 3 eJIEKTPOTATOI0 3MIH-  KOJIa CYyCIIHBOI KOJIii 3aIpOIIOHOBAHO PETYII0-
HOTO CTPyMY 3a CTallll0 CTUKYBAHHA JI0 KIHIE- FOYUI NPUCTPIN Uil KOMIIEH AL 3aBal.
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Puc. 2. Cnpoiiena enekTpuyHa cxema miakiIrodeHHs: aktusHoro ETT
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Puc. 3. CrpykrypHa cxema peryintorodoro enementy st AETT
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