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EJEKTPOMAT'HITHA CYMICHICTD HA 3AJIIBHUYHOMY
TPAHCIIOPTI

YK 621.317

laBpwmok, B. 1. Orasn npoGieMHUX MUTaHb SKOCTI €JIEKTPOEHEPTii Ha elneKTpU(piIKOBaHUX
sanmizaunsx / B. 1. [NaBpruttok // EnekTpoMarHiTHa CyMiCHICTB Ta O€3IeKa Ha 3aJli3HUYHOMY Tpa-
Hernopti. — 2017. — Hom. 14. — duinpo: Bua-so AHY3T, 2017. — C. 11-20.

EnextpudikoBani 3ami3HUIl € HAHOUIBIIMMH CIIOKMBAYaMH €JIEKTPUYHOI €HEeprii 3 MpocTo-
POBO PO3MOJUICHUMH €IEKTPUYHUMH IMiJCTAHIISAMHI 1 HaBAaHTAKEHHSIMHU (TPAHCTIOPTHUMH 3aCO-
0amu), 10 MEPEeMIIIYIOThCS 1 MPAIOI0Th, B 3araIbHOMY BHIAJAKYy, B HEIHIHHUX IMITYJIbCHHUX
pexxumax. Yepes HemiHIHHUN XapakTepy MiJCTaHLINA 1 HABaHTAXXEHb, B 3AJII3HUYHMX JIIHISAX BU-
HUKAIOTh CIIOTBOPEHHS CTPYMY 1 HAlpyTH, sIKI pyHHIBHO BIUIMBAIOTh HA BCIO €HEPrOCUCTEMY 1
CMOXHBayiB. PO3BUTOK BUCOKOIIBHJIKICHUX 3aJi3HUIIb | BUKOPUCTAHHS HOBUX THUIIIB PyXOMOT'O
CKJIaJy 3 CWJIOBUM €JIEKTPOOOIaJHAHHAM 1 IIMPOTHO-IMITYJIbCHOIO MOZYJISLIEI0 TSATOBOIO CTPY-
My TIPHU3BOIATH JI0 MIPOOIIEM 3 eleKTpoMarHiTHor cymicHicTio (EMC) 1 sIKiCTIO eleKTpoeHeprii B
KUBWJIBHUX MeEpexkax, Kl MOXKYTh HECIIPUSTIMBO BIUIMBATH HA 1HIIMX CIIO>KMBAYiB 1 00J1aiHaH-
HS B TOYKAX 3arajibHOTO ITiIKJIFOYEHHS, a TAKOXK Ha OE3MEKy PyXY IMOi3/IiB.

Mera 1i€l CTaTTi - JaTH KOPOTKHUNA OTJISIT OCHOBHHX IMOHSATS, SIKI XapaKTepU3YIOTh SIKICTh eJie-
KTPUYHOI eHeprii Ha eNeKTpu(iKOBaHUX 3aII3HUIIX, @ TAKOXK PO3TJISTHYTH BiAMOBIAHI CTaHIApTH
SKOCTI eneKTpuuHoi eHeprii. OCHOBHI MOPYIIEHHS SKOCTI €JIEKTPHYHOI €Heprii MPOoiTIOCTPOBaHi
3a JOMOMOroI0 (PparMeHTiB YaCOBUX 3AJIEKHOCTEH TATOBOTO CTPYMY 1 HAmMpyTH, sIKi Oyiu BUMI-
psHi i yac BUMpoOyBaHb PyXOMOTO CKJIaJy Ha €IEKTPOMArHiTHY CYMICHICTh 3 PEHKOBUMH KO-
JaMH.

TsiroBmii cTpyMm i Hampyra B mporeci BUIPoOyBaHb PEECTPYBAIH B JIAHIIOTAX CHIIOBOTO 00-
JalHaHHs TPAHCIOPTHUX 3aC001B 3 BUKOPUCTAHHAM JaTYUKIB CTPYMY 1 HAlIpyTH, CUTHAJIN SIKUX
OyJn IepeTBOPEHi aHAIOTo-ITU(POBUM MepeTBOproBayeM i 3anucani Ha [1K.

OOroBopeHi pi3HI BUSHAUEHHS SIKOCT1 €JIEKTPOCHEPrii, 10 MpPeCTaBlIeH] Y BIAMOBIIHUX CTa-
HIapTax Ta myOiiKaiisx.

OCHOBHI MOPYIIEHHS SIKOCTI €JIEKTPOESHEPTii MPOLTIOCTPOBAHO 3a JOMOMOTOI0 CIHELIAIbHO Bifi-
OpaHMX XapaKTEPUCTUYHUX (PparMeHTIB 3aMMCaHOrO Ha KOMII FOTEP TATOBOTO CTPYMY 1 HAaIllpYTH.

YK 656.259.2

INaBpumtok, B. [. O0rpyHTyBaHHsI PiBHIB €J€KTPOMAarHiTHOrO BIUIMBY TATOBOTO CTpyMy Ha
peiikoBoro kona/ B. I. 'aBpumok, B. B. Menemko // EnekrpoMarsitHa cymicHIiCTh Ta Oe3neka
Ha 3aJi3HUYHOMY TpaHcnopTi. — 2017. — Hom. 14. — Ininpo: Buxa-so IHY3T, 2017. — C. 21-28.

BunpoOyBaHHS HOBUX THIIB pyXOMOTO CKJIaJy Ha €JIEKTPOMArHITHY CYMICHICTb 3 peHKOBU-
MU JIQaHIFOTaMH NTPOBOJATH IUISIXOM BUMIPIOBaHHS 3aBajl B PEHKax, sKi F€HEPYIOThCS PyXOMHUM
CKJIaJIOM, 3 TIOJAJIbIIUM MTOPIBHSIHHAM BUMIPSHUX JAaHUX (aMIUIITY[H, J1alla30Hy 4acToT, TPUBA-
nocTi iHTepdepeHIlii) 3 MakCUMalbHO AOMYCTUMHMH HOPMATHBHUMH 3Ha4eHHSIMH. OCKIIbKU
HOBI TUIIM TOi3/11B YaCTO €KCIUIyaTYIOThCS Ha JUIBHUIISIX 3 3aCTApLIMMH CUCTEMaMHU aBTOMAaTUKH
1 €JIEKTPOIIOCTAYaHHs, @ TAKOXK 3aCTapiIMMM TUIIAMM TOi3]iB, HA AESIKUX JUIBHUIIX MiJ 4ac po-
00TH NOi3/1B, SIK1 YCHIIIHO IPONIIM BUIIPOOYBAHHS, criocTepiraaucs 3001 B poOOTI 3ai113HUYHOL
curHaizanii. BusBuTH Bci MOKITUBI PiBHI 3aBaj] B peiikax B Ipolieci BUNPOOYBaHb, Ki MOXYTh
3roJIoM BUHUKHYTH B peaJbHUX yYMOBax €KCIUTyaTalii NMpH pi3HIM KUIBKOCTI, pO3TallyBaHHS 1
pekumax poOOTH BCiX MOi3/iB B (hiiepHOi 30HI, a TAKOX MPH Pi3HUX MapameTpax, KoHpiryparii
peiikoBuX JiHIH 1 pu Aii pAAY IHIIMX BUMAAKOBUX YMHHUKIB IPAKTHYHO HEMOKIIUBO.

MeTor0 J0ociIKeHb € HayKOBE OOIPYHTYBAHHS METOJIUKHU BU3HAYEHHS PIBHIB HEOE3MEUHOTO
1 3aB)Kal0YOro eeKTPOMArHiTHOIO BIUIMBY TATOBOT'O CTPYMY Ha PEMKOBI KOJIa 3 YpaxyBaHHSIM
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iX KOHKpETHOI cxeMu, KoH(]iryparlii, 1y pi3HOI MOi3HOT CUTYyaIlii, MpU PI3HUX YMOBAX 1 PEXKH-
Max poOOTH PEHKOBUX Kil.

B poGoti npoaHani3oBaHO OCHOBHI (PaKTOPH, SIKI XapaKTEpU3YIOTh eEKTPOMAarHiTHUNA BIUTUB
TATOBOTO CTPYMYy Ha pPEHKOBI Koyia. MakCHMajbHO JOMYCTUMI 3HAYEHHS EJICKTPOMArHiTHOTO
BIUIMBY TATOBOTO CTPYMY Ha PEHKOBI KOJIa BU3HAUYAIU SIK TEOPETHKO-PO3PAXyHKOBUMHU METO/a-
MU, TaK 1 JTabopaTtopHiUMH BUMipamu. JlJis TOCSATHEHHS MeTH poOoTu Oyna po3pobiieHa MaTeMa-
TUYHA MOJIEJIb 1 KOMITFOTEpPHA Mporpama, siKi T03BOJISIOTh MOJCIIOBATH €ICKTPOMArHITHI MpoIe-
CH B TATOBOI MEPEXI 1 OIIHIOBATH BIUIMB TSATOBOTO CTPYMY Ha PEMKOBI KOJIA IS PI3HUX THIIB 1
KUTBKOCTI MO13/1iB, YMOB 1 PEKUMIB iX pOOOTH 1 PEHKOBHUX JIAHITIOTB.

ExcniepuMeHTabHI BUMIPIOBAHHS TIEPEIIKO]] MPOBOAWIN 0€3M0CepeIHbO Ha 3aI3HUYHUX Ji-
HisIX 1 B CHJIOBOMY OOJIaJIHAaHHI PyXOMOTO CKJIaay. B sSIkoCcTi OCHOBH /Jisi BU3HAUCHHSI MaKCUMa-
JBHO JOMYCTUMHX PiBHIB TapMOHIMHMX 3aBaji, BUKIMKAHUX 3BOPOTHUM TATOBUM CTPYMOM, OYiH
BUKOpPHUCTaHI KpuTepii HafiiHOI poOOTH PEHKOBUX KiJT y BCIX peXHMax poOOTH MpU HAHOLIbII
HECTIPUATIMBUX 32 yMOBaMH Oe3MeKH (pakTopax.

YK 621.336

Ycrumenko, 1. B. YcranoBka uisi €KCIIEPUMEHTAIILHOTO JTOCIIPKEHHS 3HOCY KOB3HOTO KOH-
TaKTy «KOHTaKTHUI MpoBix — Haknaaka» / . B. Yerumenko // EnextpomartitHa CyMiCHICTh Ta
Oe3neka Ha 3anisHHYHOMY TpaHcnopTti. — 2017. — Howm. 14. — {ninpo: Bug-so JJHY3T, 2017. —
C. 29-32.

VY craTTi onKcaHa yCTaHOBKA ISl €KCIIEPUMEHTAIBHOTO JAOCHIKEHHS POOOTH €EKTPHUYHOTO
KOB3HOT'O KOHTaKTy «KOHTAKTHHUU MPOBiA - HaKJIaJKa» B JMHAMIII, 10 JI03BOJSIE BU3HAYUTU
3HOC KOHTaKTHOTO MTPOBOY T4 KOHTAaKTHUX HAKJIAJIOK MPHU PI3HHUX: CTPYMIi, 3yCHIUIAX HATUCKAH-
H$l, IBUJKOCTAX. 3a0e3Meuyroun MpHu [bOMY KOHTPOJIb TEIIOBOTO CTaHY 30HU KOHTAKTY.

YK 621.658.261

€nina, O. B. ABromatnyi 3aco0u eHeprozoepexeHHs i3 Bukopuctanusm BEB-rexnosnoriii /
O. B. €xina, M. M. Mimux, JI. fI. CanoBcbka, M. I'.Uepnsk // EnekrpomarHiTHa CyMiCHICTh Ta
6e3neka Ha 3amizHuYHOMY TpaHcnopTi. — 2017. — Howm. 14. — Jlninpo: Bua-so AHY3T, 2017. —
C. 33-37.

Po3rnsiHyTO Cy4acHUil cTaH aBTOMaTH30BaHUX CHCTEM YIIPABIIHHS €HEPro30epe:KeHHIM IS
pi3HuX 00’ekTiB. CHcTeMa onTHUMI3allii CIIOKMBAHHAM Ta 30€peKEHHIM eNeKTPOeHeprii 3a J10-
MIOMOTO010 BeO- Ta MOOIBHOTO JIOJIATKIB 03BOJIS€ BAOCKOHAIMTHU Ta CIIPOCTUTH 301p, 0OpoOKy Ta
aHaii3 1H(opmallii 3 eHeprocrnoXXKUBaHHs, TPUUMATH YIPABIIHCHKI PIIEHHS MPOBOJUTH KOHT-
POJIb eHepro30epeKeHHs JUCTaHIIIHO.

3anponoHOBaHO €Hepro3depiralouy CUCTEMY YIPaBIiHHS TEMIEpaTypor Ta pPiBHEM OCBIT-
JeHHs y npuMmimeHHsx. [IpoBeneHo aHami3 COXKUBaHHS €JIEKTpoeHeprii Ha 06a3l po3poOieHoi
aBTOMAaTH30BaHOI CUCTEMH Ta BCTAHOBJIEHO MOXKJIMBICTh eHeprozoepexenHs a0 17 %.

YK 656.224.022.846

AdanacoB A. M. IligBumieHHs eHepreTUYHO1 e(PEeKTUBHOCTI €JIEKTPUYHOI TSITM BaHTAKHUX
noi3aiB / A. M. Adanacos, C. B. Apnyns / EnexTpomartaiTHa CyMiCHICTh Ta Oe3leKa Ha 3aji3-
HU4HOMY TpaHcnopTi. — 2017. — Hom. 14. — [Tainpo: Bug-so JHVY3T, 2017. — C. 38-44.

Po3rnstHyTO MUTAaHHS MO0 IMiIBUIICHHS CHEPreTHYHOI €)EeKTHBHOCTI EIEKTPUYHOI TSITH Ba-
HTa)XHHUX TOI3/1IB 32 paXyHOK BHOOpPY palllOHAJIbHUX PEKUMIB BeACHHs Moi3iB. B pesynbpraTi
OaraToBapiaHTHMX TATOBHUX PO3PaXyHKIB OTpHMAaHi aHANITHYHI 3aJ€KHOCTI MUTOMHUX BHUTpAT
€JIIEKTPOCHEPTil Ha TATY Ta BIACHI MOTPeOM BiJ TEXHIYHOI MIBHIKOCTI Ha AinbHuUI. [lokaszaHo,
10 €KOHOMIsI €JIEKTPOEHEPrii Ha TATY MOI3/1B 3 MAacOl0, 3HAUHO MEHIIIOI0 PO3paxyHKOBOI, MOXKE
OyTH JOCSATHEHA 32 paXyHOK BIJKJIIOUEHHS YaCTUHU TATOBUX JBUTYHIB.
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YK 621.321

Cuuenko, B. I'. SIkicTb enekTpuuHoi eHeprii Ha mmHax 35 kB npu mapanenbHiii poOOTi TATO-
BOi mifcTaHIli 3 BiTpoBO einekTpoctaniieto / B. I'. Cuuenko, €. M. Kocapes, M. M. IlymiH,
€. B. Ky3nenosa // EnextpomartiTHa CyMiCHICTh Ta Oe3leka Ha 3aJi3HUYHOMY TPAHCIIOPTI. —
2017. — Howm. 14. — Tainpo: Bun-so AHY3T, 2017. — C. 45-51.

Meroro (yHKIIOHYBaHHS Oynb-sIKOT €HEPreTHYHOI CHCTEMHU € HaJliiiHe Ta Oe3mepepBHE 3a-
0e3MeyeHHs CI0XUBAYiB AKICHOIO eleKTpoeHepriero. CydacHHid eTar po3BUTKY €JIEKTpOeHepre-
THUYHOI Taly3i XapaKTepU3YEThCS 3pOCTAIOUNM JIe(ilnTOM EHEePreTHYHUX PEecypciB, OTpUMYBa-
HUX BiJl TPaJULIHHUX JHKEpel, TOMY HIMPOKOrO MOIIUpPEHHs HaOyBae 3aCTOCYBaHHS ajlbTEepHa-
TUBHHUX JDKEpeJ eJIEKTPUYHOI €Heprii 3 pealizallie€lo KOHIEMNIIi po3noauieHoro kuBieHHs. Ha
CHOTOJHIIIHIH 1eHb B YKpaiHi peanizoBaHO JeKiIbKa MIJIOTHUX MPOEKTIB MO 3aCTOCYBAHHIO allb-
TEpHATUBHUX JDKEPET CHEprii /Uil >KUBJIEHHS iHPPACTPYKTYpH. AKTYaJIbHOIO MPOOJIEMOIO € 3a-
0e3reyeHHs napajesbHOl poOOTH HIMH CePEIHBOI HAIPYTH TATOBHUX IMIJCTAHIIIHN 3 BITPOEIEKTPO-
CTaHIII€}0, OCKUIBKK B Tpolieci iX (hyHKIIIOHYBaHHS TMOBHMHHI BUTPUMYBATHUCh HU3Ka BHMOT, B
TOMY YHCIIi, 1 10 IKOCTI €JIEKTPHUYHOI €Heprii.

BiamosinHo 10 11b0T0, B MaTepianax MpoBEIEHOTO TOCTIHKEHHs HaBe/IeH] pe3yiIbTaTH eKCIe-
PUMEHTAIBHOI MIEPEBIPKHU BiMOBITHOCTI MOKA3HUKIB SKOCTI €IEKTPHYHOI €HEepTii Ha IIMHAX Ts-
rOBOi MiJCTaHIlli, 10 AKUX BiJIMKHEHa BiTpoenekTpocTanlis. OTpuMaHi pe3ynbTaTd CBiA4YaTh,
110 PiBHI BiIXWUJICHb HANPYTH MEPEBHUIYIOTH BCTAHOBJICHI HOPMATHBH, 1HIII 5K TOKa3HUKH SIKOCTI
eNIEKTPUYHOI eHepril BiINOBIAal0Th BUMOTaM HOPMAaTHBHUX JOKYMEHTIB.

YK 621.039

Cuixko, €. M. Cucrema IUCTaHUIHHOTO O€3IPOTOBOTO paAiallitHOTO MOHITOPHHTY /
€. M. Cuixko, H. I1. bousBa, FO. A. [lanamapuyk, b. B. UepHsaBcekuii // EnektpoMartitaa cy-
MiCHICTh Ta Oe3meka Ha 3amisHHYHOMY TpaHcnopTi. — 2017.— Howm. 14. — [uinpo: Bua-Bo
JHY3T, 2017. - C. 52-57.

VY crarTi po3risHyTa CUCTeMa AMCTAHLIMHOTO O€3IpOTOBOrO paaiallifHOr0 MOHITOPHHTY Y
CKJIaJi YOTHPHOX (DYHKIIOHAIBHUX OJIOKIB: JAaTUYMKA Pai0AKTHMBHOTO BUIIPOMIHIOBAHHS Ha OC-
HOB1 o3uMeTpa CBM-20; notyxHoro MikpokoHTpoiepa kepyBanns ChipKIT; xmapHoro cepsi-
cy Juist oOpoOKHM JaHUX Ta BeO-1HTepdelcy s neperisiny CTaTUCTUKHN Pe3ybTaTiB BUMIPIOBAH-
Hsl. MIKpOKOHTpOJIEp MPU3HAYEHO JJIS BIANPABKU KOXKHI 5 XBUJIMH JaHUX JI0 XMapu B BHUIJIL
o0ydepy 3 Bukopuctanusm WebSocket abo HTTP 3anutiB. Anaparaa yactuHa po3po0JieHo1 crc-
TEMH 37aTHa aJIalTyBaTUCh 70 JaTYMKIB PI3HUX THUIIIB, a HE JuIe no3umerpa. [lepenbaueno 36i-
JIBIIEHHSI KUJIBKOCTI CEHCOPIB 3@ PaXyHOK BUIBHHX aHAJOrOBMX BUXOJIB Ha IUIaTI MIKPOKOHTPO-
nepa. OCHOBHMMH CKJIaIOBUMHU ITPOrPaMHOr0 3a0e3MeUeHHs] XMapHOTro cepBicy € cepBep Ta 0aza
JaHUX, KOTPl BUKOHYIOTh 0OpOOKY Ta 30€peXeHHs pe3y/ibTaTiB BUMIPIOBAHb, BIANPABKY IOBI-
nomiieHs npu Qikcanii 3miH. CepBep oTpumye nasi uepe3 API, 36epirae ta 31iiicHIOE iX Bi3yaui-
3aI[if0 B B€0-3aCTOCYHKY, IO JI03BOJIIE KOPUCTYBAUy B3AEMOJISITH 3 CEHCOPAMH. 3aCTOCYBaHHS
XMapHHUX TEXHOJIOTIH HaJla€ MOKJIMBICTh OTPUMYBATH Ta 30epiratu JaHi B BEIHKUX 00’e€Max,
LEHTPAJI30BaHO Ta HE3aJIEeKHO B1J] IHIINX cucTeM. Po3pobiieHe nporpamue 3a0e3Me4eHHs € yHi-
BEpCaJIbHUM Ta MOXE BUKOPHCTOBYBAaTHCh B IPUHIIMIIOBO 1HIIMX MOHITOPUHIOBUX CUCTEMaXx, Ha
OyIbp-sKoMy cepBepi abo JOoKalnbHIN MalinHi. 3aCTOCYHOK JIETKO MacIITa0yeThCs ISl BUKOPHC-
TaHHS Y MOHITOPUHTY IPOMHCIIOBHUX Ta TPAHCIOPTHUX MiIIPUEMCTB, KUTIOBOT 30HM BCEpEAMHI
OyniBesb Ta BIAKPUTOI TEPUTOPIi, 3a0€3MeUyr0UYH MOTPIOHY aBTOHOMHICTh, CTA0UTBHICTh Ta €KO-
HOMIIO PeCypciB.

YK 621.311

HImensoB, 0. M. EnexkrpoTexHIYHMN KOMIUIEKC BHUCYBHOI BITPOEHEPreTUYHOI YCTaHOBKH,
JUIs  TIEPBUHHOTO aBapiiiHOro >KUBJIEHHS OOpPTOBHUX KOMIUIEKCIB JIITAJIBHUX amapariB /
10. M. llImenvoB, C. M. boiiko, O. 1. Cabmin, C. I. Bmagos, O. C. Uepnixosa // EnekrpomarsiT-
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Ha CyMICHICTh Ta Oe3rneka Ha 3aii3HuuHOMY TpaHcmnopTi. — 2017. — Howm. 14. — JTainpo: Bua-Bo
JHY3T, 2017. — C. 58-64.

Meta. Po3po0ka eneKTpoTeXHIYHOTO KOMILJIEKCY BUCYBHOI BITPOCHEPIreTHYHOI YCTAHOBKH Ha
0a3i aCHHXPOHHOTO TE€HEepaTopa, VIS JKUBJICHHS MEPBHHHOI aBapiiHOI CHCTEMH €JIEKTPOIOCTa-
YaHHS OOPTOBOTO KOMIUIEKCY JIITAIbHUX anapaTiB 3 aBTOMATUYHOIO CHCTEMOIO YIPABIiHHA. AK-
TyaJIbHicTh. BcTaHOBIIEHO, IO OTHUM 13 eHeproe()eKTUBHUX BapiaHTIB CTPYKTYPU €HEpreThud-
HOT'0 KOMIUIEKCY IEPBUHHOI aBapiifHOT CUCTEMH €JICKTPOIIOCTAYaHHS JIITATLHUX allapaTiB € CUC-
TeMa 3 aCMHXpOHHHUM TreHepatopoM (Al'). Oxniero 3 HaWOLIBIT BOKIUBUX MPOOJIEM, sSIKi BUHHU-
KaloTh Tpu BUKOpucTanHi Al 3 KOHIEHCATOpPHUM 30YIKEHHSAM B aBTOHOMHHX CHCTEMax
€JICKTPOIIOCTaYaHHs, € cTabuIi3allisl HAapyTH TIPH 3MIHHIA 9acTOTI 00EPTIB poTOpa Ta 3MIHHOMY
HaBaHTaXeHHi. YacToTa oOepTaHHs IeHEepaTopiB MOXe OyTH PEeryJIbOBaHOIO 32 YMOBH CTaJIOCTi
YaCTOTH TEHEPOBAHUX KOJIMBaHb a00 3aIMIIATHUCS MOCTIHHO. Y 3aralbHOMY BUIA/IKY MOKIJIMBA
poboTa renepaTopa i3 3MIHHOIO 4acTOTOI OOEpTaHHs Ta 3MIHHOK 4acToTor. HaykoBa HOBM3-
Ha. 3 MeTOr0 e(DeKTUBHOTO BUKOPUCTAHHS 3T€HEPOBAHOT €JICKTPUYHOI €HEeprii BUCYBHOI BiTpoe-
HEPreTUYHOI YCTAHOBKH JIITAIBHUX arapariB, IPOIOHYETHCS BUKOPUCTOBYBATH TEOPIIO HEUITKUX
MHOXHH JUIs YIPaBJIiHHS €HEPreTUYHHMH IapaMeTpaMu, M0 € OJHHM 3 BKIMBUX YWHHHKIB
3a0e3NeueHHs] HAJIHOrO Ta SKICHOTO IEPBHHHOI aBapiiiHOI CHCTEMH EJICKTPOIIOCTAYaHHS.
IIpakTHyHa 3HAYMMICTh. 3aNIPONIOHOBAHUN €IEKTPOTEXHIYHUN KOMIUIEKC BUCYBHOI BITpOCHEP-
TeTUYHOI YCTAHOBKM Ta MiAXia 10 moOyJOBH CHCTEMH HOTO YIPaBIiHHSA JO3BOJSIE PO3POOIATH
edeKTHUBHI BapiaHTH MEPBUHHOTO aBapiHHOTO KUBICHHS, Y TOMY YHUCII JTAIBHUX amapaTiB.

OCHOBHUM 3aBJIaHHSIM Y CTBOPEHHI CHCTEMH YIPAaBJIIHHS BUXIJIHUMHU TIapaMeTpaMu T'eHepa-
TOpa BHCYBHOI BITPOCHEPIreTHYHOI YCTAHOBKH, 30KpEMa HAIpPyrorw, NOBUHHO OyTH 3a0e3medeH-
Hs TUTABHOTO PETYJIIOBAHHS HANPYTOI0, PEaryrdd MpU [[bOMY HAa HaWMEHINI 3MIiHH IIBUIKOCTI
MOBITPSIHUX MOTOKIB. Po3po6ienuii crnoci6 yrnpaBiaiHHS BUXIAHOIO HAMPYrol aCUHHXPOHHOTO Te-
HepaTopa 3 KOPOTKO3aMKHYTHM POTOPOM B CKJIAJi BUCYBHOI BITPOYCTaHOBKH JI03BOJISIE TJIABHO
peryJoBaTH 3HAYSHHS BUX1THOTO MapamMeTpa.

YK 656.25: 621.355

Cepatok, T. M. JIiTiii-loOHHI aKyMyJIITOpU JUIsl PE3EPBHOTO €JIEKTPOKHUBIICHHS MPUCTPOIB 3a-
ni3HMYHOT aBTOMaTuku Ta 3B’s13Ky / T. M. Ceparok, M. ®emiziani, A. A. KoBanenko, A. 0. XKy-
paBnés, €. B. Ky3nenosa // EnekrpomarHiTHa CyMiCHICTh Ta Oe3leka Ha 3aJli3HHYHOMY TpaHC-
nopti. — 2017. — Howm. 14. — Ininpo: Bua-so JIHY3T, 2017. — C. 65-75.

MeTo10 HayKOBO-AOCHIIHOT poOOTH € BUPIIMIEHHS 3aJaul MOKPAIIEHHsS HapaMeTpiB SKOCTI
€JIEKTPUYHOI €Heprii 1 MoJIETEeHHs] YMOB Ipalli 3a paxyHOK MOJIEpHi3allii CUCTEMHU pe3epBHOTO
€JIEKTPONIOCTauYaHHs NMPHUCTPOIB 3aJTI3HUYHOI aBTOMATUKH 1 3B'A3KY, a caMe: aHali3 MOXJIMBOCTI
3aCTOCYBaHHS JIITIN-I0HHUX aKyMYJISITOPIB HOBOrO MOKoOJiHHSA Ha nocrtax Ell, nepeiznax 1 B npu-
CTpOSIX 3B’ SI3KY.

JlaHO MOPIBHSUIBHY XapaKTEPUCTUKY CYYacCHHX JITIH-IOHHUX aKyMYJIATOpPHUX Oarapell Majoi
Ta BEJIMKOI MICTKOCTI. OI[IHEHO MOXJIMBICTh 3aCTOCYBaHHSI CyYaCHUX THUIIB JITIH-IOHHUX aKy-
MYJISTOPIB B SIKOCTI PEe3epBHUX JDKEpeN s enekTpokuBieHHs npuctpoiB CLIb. PosrisayTo
PEXUMHU pOOOTH JIITIH-IOHHUX aKyMYJISTOPIB.

BripoBakeHHs NiTiH-I0HHUX aKyMynsiTopiB HOoBoro mokouminHs emuicTio 100...360 A'rox B
npuctposix CLUb no3BonuTh ckopoTuTH po3mipu 1 Macy B 5...10 pa3iB, BUBUIBHUTH MPUMIIIECH-
HSl, @ TAKOXK BHKJIIOUUTH IIKIJUIMBI YMOBH Mpalli, 110 BUHUKAIOTh MPH JOTJISAAl 32 CBUHIEBUMH 1
nyxauMu Ab. Tlpu oMy 30inbLIyeThCS TepMiH ciy:x0u Oatapeit 3 7...10 go 20...25 pokis,
MOJIIMIITYETHCS €KOHOMIS KOIITIB, BUXOSYM 3 BUTPAT Ha MEPIOANYHI 3aMIHH 1 YTHIII3allil0 CBUH-
neBux AbB. Tak, ekOHOMIisl KOIUTIB MPH eKCIuTyaTalii JiTiii-loHHUX akyMyJisaTopiB 3a 20 pokiB
ckinane He menuie 350 %.
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Po3rnsiHyTO MOKJIMBICTH 3aCTOCYBaHHS HYYKHX JITIH-IOHHUX aKyMYJISTOpPIB B SIKOCTI JKe-
peT eNeKTPOKUBIICHHS IEPEHOCHUX Pa/lioCTaHIii. 3aporoHOBaHa THIIOBA CXEMa 3aps/y TaKHX
aKyMyJIsITOpiB Ha 6a3i MikpokoHTpoJepiB cepii SC80x.

YK 621.316.98: 699.887.2

JpsikoB, B. O. ExkcrnepuMeHTalibHE BH3HAYCHHS 30HM 3aXUCTy OJMCKaBKOBiABOMIB /
B. O. IpsixoB, O. B. llleBuenko // EnekrpoMarnitHa CyMmicHICTh Ta Oe3leka Ha 3alli3HUYHOMY
tpancmopti. — 2017. — Hom. 14. — JIninpo: Bun-so IHY3T, 2017. — C. 76-79.

Mera. [locnianuTi MOXKIIMBICTh BU3HAYCHHS 30HU 3aXUCTY CTPHIKHEBHUX OJIMCKABKOBIABO/IIB B
1a00paTOPHUX yMOBaX. AKTYaJIbHICTh Po00TH. BpaxoByrouwn, 1o 3aXucT i30Jis11ii 00IaIHaHHS
TATOBUX MIJICTAHILIN 1 KOHTAKTHOT MEPEXi B IPUCTPOSIX TATOBOTO €NEKTPONOCTaYaHHs BiJ aTMO-
cepHUX 1 KOMYTAIIMHUX MIEPEHANPYT SBJSIETHCS B IaHUH Yac akTyaJlbHUM. B 3B’3Ky 3 IUM BH-
3HAYCHHS 30HU 3aXHCTy CTPIKHEBUX OJINCKAaBKOBIABO/IB B JaOOPATOPHUX yMOBAX IMPEJCTABIISE
MPaKTUYHUN 1HTEpeC, MiABHUINYE €()EeKTUBHICTh HABYAJIBHOI'O IpOIecy Ha Kadeapi 1 103BOJIsE
3a0e3MeUnTH MiATOTOBKY BUCOKOKBATI(DIKOBAHUX CIIELIANICTIB B 00aCTi TATOBOTO €JIEKTPOIOC-
tayanHs. Pe3yabraTn. Y naHiil cTarTi omMcaHi HACIiIKU PO3BUTKY PO3PSIY ONMCKaBKH MIXK
XMapor 1 3emiiero. BimzHauena ictopist (opMyBaHHS MPUHIMIIB 33aXHCTy BiJl MPSAMHX YAapiB
OnmuckaBku. Bka3aHi BAMOTH 10 CTPHOKHEBUX OJIMCKAaBKOBINBOIB. HaBeneHo pe3ynbTaTu eKciie-
PUMEHTAIBHOTO BH3HAYCHHS 30HH 3aXUCTY CTPHKHEBOTO OJIMCKAaBKOBIZBOIY, OTPUMaHi Ha MO-
JIeNIsIX B BUCOKOBOJIBTHIN JlabopaTopii yHiBepcuTery. /laHO OmMC MPHUHIUIIOBOT CXEMH BHCOKO-
BOJIBTHOIT BUITPOOYBAIIbHOT ycTaHOBKU. Ha mifcTaBi mpoBeACcHUX BUIIPOOYBaHbh OTPUMAHO PO3pa-
XYHKOBH BHpa3 Uil BU3HAUCHHS pajiiyca 30HH 3aXUCTY MOJICNI CTPHIKHEBOTO OJIMCKABKOBIBO-
ny. Taki nochi/pKeHHS MiJBUINATH SKICTh HAaBYAJIBLHOTO MpPOIECY NPH BUBYEHHI CIIOCOOIB
3aXKCTY BiJl IPSMUX yaapiB OJIMCKABKH MPUCTPOTB TATOBOTO €JICKTPOIIOCTAYaHHS.

YK 621.331.3

Cymenko, K. b. OnTumizaiiis crnoXuBaHoi e1eKTpOeHeprii IpH 3aCTOCYBaHHI HETPaAULIIHHUX
mkepen xusienHs / K. B. Cymenko, O. M. Tlonsix // EnekrpomartitHa cyMicHICTh Ta Oe3neka
Ha 3aii3Hn4HOMY TpaHcnopTi. — 2017. — Hom. 14. — Tninpo: Bua-so JHY3T, 2017. — C. 80-85.

AHai3 MOXJIMBOCTI BIPOBAIKEHHSI aJIbTEPHATUBHOI €HEPreTUKH PO3IJISTHYTO MO JBOM Ha-
IpsIMKaM PO3BUTKY: MEPIIUH — 116 BUKOPUCTAHHS €HEprii AJIs CIIOKMBayiB BIACHUX MOTped (Ha-
psiMy), APYTUHA — )KUBJIEHHSI CUCTEMH TSITOBOTO HAaBAaHTAKEHHS Ta PallOHHUX CIOXHBA4diB 3 BU-
Jlauero0 TeHepOBaHOI €JIEKTPUYHOI eHeprii B €IUHY eHepreTuuHy cucteMy. AHami3 JKepen allb-
TEPHATUBHOI €Heprii Ta eKCHEepTiB [10Ka3aB, 10 CBITOBUM PUHOK COHSIUHUX €JIEMEHTIB LOPIYHO
30utbIyeThest moHaa 30 %. Jlns Ykpainu cepes pi3HUX BUIIB albTEPHATUBHOI €HEPreTHKH 3Ha-
YHUI 1HTEpec 3 €KOHOMIYHOI, €KOJIOTIYHOI Ta €HEPreTUYHOi TOYOK 30py CTaHOBUTh COHSIYHA
€HepreTuKa, OCKUIbKM: - KaliTalbHi BKJIaJU 3/1HCHIOIOTHCS TUIBKH OJUH pa3, 3aTpaTu MpH eKC-
IUTyaTalii MiHIMalbHi, 13 KO)KHUM POKOM BapTIiCTh OAHIET KIIIOBAT-TOJUHH 3HUXKYETHCS, JKEPETIO
eHeprii HeBHUEpITHE; - eKCIlTyaTalis (GOTOSTEKTPUYHUX €IEMEHTIB BUKIIIOYa€e 3a0pyAHEHHS Ha-
BKOJIMIITHBOTO CEPEIOBUIINA I JO3BOJISIE OTPUMYBATH €HEPTii0 B Oy/b-sikoMYy MicIil. B po6oti go-
CIIIJPKEHO TEPCIEeKTUBU 3aCTOCYBaHHS allbTEPHATHBHOI €HEPreTUKM Ha JAMCTaHII{ eleKTpoIoc-
TayaHHs. BOHM MalOTh /IBa OCHOBHI CIIOCOOM BUKOPUCTaHHS aJIbTEPHATUBHOI €Heprii: - Oe3noce-
pellHE TePEeTBOPEHHS B €JIEKTPUYHY €HEPrilo 3a JIOMOMOIOI0 COHSYHUX (DOTOENEKTPUYHUX MO-
IyJiB Ta BITPOTE€HEPATOpIB; - NEPETBOPEHHS albTEPHATHUBHOI €HEprii B TEIJIOBY EHEprilo.
Po3rnsiHyTa MOXKIUBICTb 3aCTOCYBaHHS aJIbTEPHATUBHUX JDKEPEI €Heprii 3 BUKOPUCTAaHHS aHai-
3y MOTOJHUX YMOB JiJIsi 30UIbIIeHHsS €heKTHUBHOCTI TeHeparii enektpoereprii. [IpencraBinena
IHTENeKTyallbHa CUCTeMa YIPAaBJIiHHS NEpEeMHUKaHHAM JDKepellaMu €Heprii B peaJbHOMY 4aci 3
BpaxyBaHHSM MPOTHO30BaHUX JaHUX PO CIIOKUBAHHS Ta BUPOOHULITBO enekTpoeHeprii. OnTu-
Mi3allisi CHCTEMH eJIEKTPOIIOCTauaHHs 3allpOIIOHOBaHA HA OCHOBI HEUPOHHOI Mepexi. Ska aHaii-
3y€ 1 IPONOHYE ONTUMAIbHUIA BapiaHT BUPOOHUIITBA Ta BUKOPUCTAHHS eJIEKTpoeHeprii. 3acTo-
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CYBaHHS aHaJli3aTopa B CUCTEMI JI03BOJISIE aBTOMAaTHYHO BU3HAYATH ONTHUMAJIBHUNA PEXUM POOO-
TH €HEPrOCHCTEMH, aHaJli3 MOTOAHUX YMOB - BHOHUpATH PEXKHUM pOOOTH OLIbII eheKTHBHIIIE.
Crparerig onTuMi3amii MOIATaE TaKOXK B CBOEYACHOMY NMEPEMUKAHHI MIX 30BHIIIHBOIO €JIEKT-
POMEPEKEI0 Ta JDKEPETaMH BiIHOBIIIOBAHOT €HEPril B 3aJIGKHOCTI Bl CTaHY CHCTEMH, KIJTbKOCTI
HAaKOMUYCHOI CHeprii.

BE3IIEKA HA 3AJIIBHUYHOMY TPAHCIIOPTI

YK 656.25

Pomannes, [. O. ExkciepuMeHTaibHe BU3HAUCHHS BUXITHUX JaHUX JJIsi HMOBIPHICHOTO JIOC-
J/DKEHHSI CTaHy PeUKoBOro kosa ToHanbHOI yactotu / 1. O. Pomanues // EnextpomarHiTaa cy-
MiCHICTh Ta Oe3meka Ha 3amisHHYHOMY TpaHcnopTi. — 2017.— Howm. 14. — [uinpo: Bua-Bo
JHY3T, 2017. - C. 87-93.

Meta. BusHnaueHHs MaTeMaTHYHOI MOJENl TOHAJIBLHOTO PEHKOBOTO KOJIa 3 iIMOBIPHICHUMH
napamMeTpamH, MPOBEACHHS CYNMYTHIX BUMIpIB 1 iX aHai3, (opMyBaHHS TpPaHUYHUX BEITUYNH
IMOBIpHICHHX CTaHiB 00'€KTY.

Metoauka. [Ipu gociimpkeHH] IMOBIpHICHHX CTaHIB PEHKOBOTO KOJia BU3HAUYEHI YMOBH BUMi-
piB IMOBIpHICHMX XapaKTEPUCTHK, MapaMETPH MEPETBOPEHb YAaCTOTHO-YACOBUX XaPaKTEPUCTUK
CHTHAJIIB, IPOAHAII30BaH] CTATUCTHYHI Pe3yIbTaTH MPOBEACHUX BUMIpiB, chopMoBaHa TabiuIs
IMOBIpHICHOTO /1IarHOCTYBaHHsI, OTPMMaHi IMOBIPHICHI MeXI1 1larHOCTYBaHHS CTaHIB TOHAJILHOTO
PEHKOBOIO KOJIA.

Pe3ysabTaTn. Bu3HaueHHS KOPAOHIB 3aBYaCHOTO BHXOJY 13 CIIPABHOTO CTaHY TOHAJIHHOTO
pEVKOBOTO KOJIa

HaykoBa nHoBu3Ha. [IpencraBinennii NpMHIMI BU3HAYEHHS CTATUCTUYHUX JTAHUX Ul CUCTe-
MU IMOBIPHICHOTO J1arHOCTYBAaHHS TOHAJIBHOTO PEHKOBOT'O JIAHIIIOTA, 3aKOHIB PO3MOJLTY Hapa-
METpiB 1 3HAXOHKCHHS TIEPEIBIAMOBHUX 1 TPAHUYHUX KOPJIOHIB ICKTPUYHHUX TTapaMETPiB.

IIpakTnyne 3HavyenHsi. OTpuMaHi JaHi 1al0Th MOXJIUBICTh C(HOPMYBATH CUCTEMY IMOBIpHIi-
CHOTO J1IarHOCTYBaHHsI TOHAJIbHOT'O PEHKOBOI0 KoJa.

YK 625.113:625.173.4

Kypran, M. b. JlocnigkeHHs BIUIMBY CTaHy 3aJli3HUYHOI KOJIi B IUIaHI Ha IUIaBHICTS 1 Oe3me-
Ky pyxy noizaiB / M. b. Kypran, JI. M. Kypran, C. 1O. baiinak, H. I1. Xmenescbka // Enextpo-
MarHiTHa CyMICHICTb Ta Oe3meka Ha 3aji3Hu4HoMy TpaHcnopTi. — 2017. — Howm. 14. — JTxinpo:
Bun-so IHVY3T, 2017. — C. 94-101.

HeoOxigHICTh MiABUIIIEHHS IBUIKOCTEH PyXy Ta MOHITOPHHTY TEXHIYHOTO CTaHY IUIaHY 3a-
J3HUYHOT KOJIiT MOCTaBUIIO HA MOPSAJOK JIEHHUH JTOCIKEHH BIUIUBY CTaHy U napameTpiB Kpu-
BUX Ha IJIaBHICTH 1 6€3MeKy pyxy Moi3/iB.

Buxopuctana B po00oTi MeToAMKa Tiepedayae aHali3 i OMIHKY BUXIJHUX JaHUX MPO CTaH i
napaMeTpu KpHBHX, 1110 BUKOPUCTOBYIOThCS B IMCTaHILIAX Kouii. B cTaTTi HaBeeHO pe3yinbTaTi
aHaji3y 3#OMKHM KpUBHX Ha AUnsHII CuHenpHUKOBe — Yanune 3a nepion 3 2013 mo 2016 poku.
IToka3zaHo, 1110 B KiHLIEBUH pe3yNbTaT MPUBHOCUTHCS CYO'€KTHBHICTb, KBaJi(hiKallisi BUKOHABLS
Ta iH11 (akTopH. B pe3ynpTaTi BUKOHAHHS pUXTYBaIbHUX poOiT MammHamu BIIP kpuBa He Bif-
MOB1/1a€ BUXITHUM MAaCIOPTHUM JaHUM. 3alpollOHOBaHA aBTOPAaMHU METOAMKA J1a€ MOKIMBICTh
OLIIHUTH 1HTEHCUBHICTh HapOCTaHHS 3aJMILKOBUX JedopMalliid, IXHbOTO BIUIMBY Ha IJIABHICTH 1
6e3neky pyxy noi3zis. [Ipu npoekTyBaHHI PEMOHTIB KOJIii MOKHA JIOCSITHYTH CYTTEBOTO BUTpa-
Iy B Yacl pyXy 3a paXyHOK BiJIHOBJIEHHsSI IPOEKTHUX PaJiyciB, BCTAHOBJIIOBAHHS KOJIi pU Ma-
IIMHI30BaHOMY IIOTOYHOMY YTPUMaHHI i pEMOHTHUX poOOTax B MPOEKTHE MOJIOKEHHS.

Habynu nonanbimuii po3BUTOK HAYKOBI MIJXOIU O OLIHKH CTaHy ¥ mapaMeTpiB KpHUBUX B
IJIaH1 Ta iX BIUIMBY Ha IJIaBHICTH 1 0e3MeKy pyxy noi3aiB. JlonoBHeHa cucTtemMa KpUTepiiB OLIIHKU
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CTaHy KpPHMBHX, 1110 BIUIMBAIOTh HA HAKOMMUYCHHS PO3JIaJiB KOJii B IUIaH1, 3alIPOIIOHOBAHO PO3pa-
XYHKOB1 (hOpMyInH Ui BUBHAUYEHHS JIOMYCTUMOI MIBUIKOCTI IPU PO30IXKHOCTI BiIBOJIIB KPUBH3-
HU ¥ MiJBUINEHHS 30BHIIIHBOI peku B KpuBUX. OTpUMaHi pe3ynbTaTH OynyTh KOPHUCHI IS
MIPOBEJICHHS 3aXOJ(iB MIOJ0 IiJBUIICHHS IIBHIKOCTI, TJIABHOCTI pyxy, 3a0e3meueHHst Oe3nmeKu
pyXy moi3/1iB B KPUBHX AUISHKAX KOJil 0COOJIMBO Ha HANpPsIMKaX BIPOBAPKEHHS IIBUIKICHOTO
pyXy MOi31iB.

YK 621.397:535.65

Cuixxko, €. M. Mo06inpHa cucteMa Juis BUMIPIOBaHHS KOJbOPOBUX XapaKTEPUCTUK 00’ €KTIB /
€. M. Cuixko, M. M. Minux, M. II. Monuuii, /1. B. Uepaetuenko // EnexrpomarnitHa cymic-
HICTh Ta Oe3rneka Ha 3aimi3HuYHOMY TpaHcropTi. — 2017. — Hom. 14. — quinpo: Bua-so JHY3T,
2017. - C. 102-106.

B cratTi po3risHyTa nmpobdiieMa CTBOPEHHS MOOUIBHOTO MIPUCTPOIO JIJISI BUMIPIOBAHHS KOJIbO-
POBHX XapaKTEPUCTHK SIK JDKEPEI CBITIA, TaK 1 IHIIUX 00’€KTIiB MPU OCBITICHHI OUTUM CBITJIOM.
[Tpunax noOynoBanmii Ha ocHOBI gaTurka TCS230, skuii MiICTUTh MaTPHIO (POTOCEHCOPIB 3 Ka-
ni6poBaHUMH CBITIIOPIIETpaMu, Mae HU(GPOBE YIPABIIHHA Ta HUPPOBUI BUXiTHHUNA cUrHAI. Bu-
MIpIOBaHi KOJbOPOBI CUTHAIM 3YUTYIOTHCS MIKPOKOHTPOJIEPOM Ta MEPEIAIOThCS Yepe3 MOYJIb
Bluetooth na MoOiBEHUE pUCTpiit (cMapTdoH, MIaHIIET), IKUH TPaIioe B ONepaniiHii cucremi
Android. Po3pobinenuii 1oaaTok uisi MOOUTBHOTO TPHUCTPOIO JTO3BOJISAE€ MPUHMATH 1HGOpPMAIII0
BiJl MIKPOKOHTpOJIEpA Yepe3 paaioKaHaj, OOUYMCIUTH KOJIbOPOBI XapaKTEPUCTHKH 00’ €KTa, Bi3y-
alli3yBaTH pe3yJIbTaTH BUMIPIOBaHb, 30€perTu pe3yinbTaTH Ha IpUCTpoi abo mepenaTu yepe3 Me-
pexy InTepHer B XxMapHi cepBicH Il oAansiioi o0pooku. [IpoBeaene kaniOpyBaHHs MpUIIaTy
Ha eTAJOHHUX JPKEpesIax OCBITJICHHS 3 BIJIOMUMH KOJIIPHUMHU TEMIIEPaTypaMH, a TAaKOK BUMIpPIO-
BaHHS KOJIPHUX TEMIIEpaTyp e€HeproeQeKTUBHUX JaMI OCBiTIeHHsS. Po3poOnenuii MoOLTEHUI
IpUjIa MOKe OyTH 3aCTOCOBAHUH B PI3HUX TaNy3sX JJIs BUMIPIOBAaHHS KOJILOPOBHUX XapaKTepH-
CTHK SIK JDKEpEeJI CBITJIa, TaK 1 IHIIMX 00’ €KTIB MPH 30BHIITHLOMY OCBITIICHHI.

113



ISSN 2223-5620 (Print), ISSN 2411-1554 (Online)

AHHOTAIIMM

QJIEKTPOMATHUTHAA COBMECTUMOCTD HA
KEJE3HOAOPOKHOM TPAHCIIOPTE

YK 621.317

I"aBpmittok, B. 1. O630p mpoOieMHBIX BOMPOCOB KadeCTBA IEKTPOIHEPIHU HA SJIEKTPHUDU-
[IUPOBAHHBIX JKeJe3HbIX foporax / B. W. I'aBpuirok // DneKTpoMarHuTHas COBMECTHMOCTH U
0e30MacHOCTh Ha jKene3HomopoxHoM TpaHcnopte. — 2017.— Howm. 14. — JIuenp: W3a-Bo
JHYXT, 2017. - C. 11-20.

OneKTpupUIMPOBAHHBIC JKEIE3HBIE JOPOTH SBISIOTCS KPYIMHEHIINMHU MOTPEOUTEISIMH 3JIEK-
TPUUECKON 3HEPIUU C MPOCTPAHCTBEHHO PACIPEIEICHHBIMH 3JEKTPUUECKUMU MOJACTAHIUAMU U
NepEeMEINAIONIMMUCS Harpy3KamMu (TPaHCIIOPTHBIME CPEACTBaMH), KOTOphIe paboTaoT, B 00IIEM
Clly4ae, B HEJIMHEWHBIX MUMITYJIbCHBIX pexxuMax. M3-3a 2JIeKTpUYECKOro HEIMHEWHOIO Xapakrepa
MIOJICTAaHIIMI M HAarpy3oK, B JKEJIE€3HOIOPOKHBIX JIMHUAX BO3HHUKAIOT MCKAKEHHS TOKA U HaIps-
KEHUsI, KOTOpPbIE pa3pyLIUTEIbHO BIUSAIOT HAa BCIO 3HEPIOCUCTEMY U morpeOutenei. Pazpurue
BBICOKOCKOPOCTHBIX JKE€JIE€3HBIX JOPOr U HUCIIOJIb30BAHWE HOBBIX THUIIOB MOABU)KHOI'O COCTaBa C
CHJIOBBIM 3JIEKTPOOOOPYIOBAaHUEM U IIMPOTHO-UMITYJIbCHON MOJYJISILIUEN TATOBOI'O TOKA IIPUBO-
JAT K Ipo0sieMaM ¢ 3JE€KTPOMAarHuTHON coBMecTUMOCThI0 (OMC) 1 KauecTBOM 3JIEKTPOIHEPTUU
B IHUTAIOLIUX CETAX, KOTOPbIE MOI'YT HEOJAronpusATHO BIUATH HA JPYrUX noTtpedureneit u o0o-
pYyJOBaHUE B TOUKAX OOLIET0 MOAKIIOYEHHUS, a TAaKXKe Ha 0€30MaCHOCTh ABUKEHUS [T0E3/10B.

Lesnb 3TOM cTaThy - AaTh KpaTKUi 0030p OCHOBHBIX MOHATUH, XapaKTEPU3YIOIUX KauecTBO
JIEKTPUUECKON SHEPTUU Ha 3JEKTPUULMPOBAHHBIX JKEJIE3HBIX JI0pOrax, a TakXKe pacCMOTPETh
COOTBETCTBYIOLIME CTaHIAPThl KauecTBa 3JIeKTpUYecKoi sHepruu. OCHOBHbIE HapyLIEHUs Kade-
CTBa 3JIEKTPUUECKOM SHEPrHH NMPOMILTIOCTPUPOBAHBI C IIOMOLIbIO ()ParMEHTOB BPEMEHHBIX 3aBH-
CHUMOCTEH TATOBOIO TOKA M HANpPSDKEHUS, KOTOpble OBUIM M3MEpEHbl BO BPEMs UCHBITAaHUN IO-
JIBMDKHBIX COCTaBOB Ha 3JIEKTPOMATrHUTHYIO COBMECTUMOCTb C PEJIbCOBBIMM LIETISIMU, BBIIOJIHEH-
HbIE€ aBTOPOM B IOCJICAHUE TO/IbI.

TsroBelii TOK ¥ HaPsHKEHUE B IPOLIECCE UCTIBITAHUM PErUCTPUPOBAIIN B LIEMSIX CHIIOBOTO 000-
PYZAOBaHUS TPAHCIIOPTHBIX CPEJICTB C MCIIOJIb30BAHUEM JATYMKOB TOKA M HANPSIKEHUS, CUTHAIIBI
KOTOPBIX ObUIH MpeoOpa3oBaHbl aHAIOro-IIM(POBEIM Mpeodpa3oBaTeneM U 3anucansl Ha [1K.

Paznuunble onpeneneHust KayecTBa 3JIEKTPO3HEPTuy, IPEACTaBICHHbBIE B CTaHAApTax U MyO-
JIMKAIHSIX 0OOTOBOPEHBI.

OCHOBHBIE HapYIICHUs KAYECTBA 3JIEKTPOIHEPTUU TPOUIUIIOCTPUPOBAHBI C TIOMOIIBIO CIIEIU-
aJIbHO OTOOpAHHBIX XAPAKTEPUCTUUYECKUX (ParMEHTOB 3alMCAHHOIO Ha KOMIBIOTEP TSATOBOIO
TOKa W HalpsDKEHUs. PaccMOTpEHBI mapaMeTphl U 3JIEKTPUYECKHUE MTPOLECCHI, BBI3BABLIME HApYy-
LIEHMSI Ka4eCTBa AJIEKTPOIHEPTUH.

YK 656.259.2

IaBpumtok, B. 1. OGocHOBaHuE ypOBHEH SJEKTPOMArHUTHOTO BIIMSHHUS TSITOBOTO TOKAa Ha
penscoBeie nenu / B. W. INagpuimok, B. B. Menemniko // DnexkTpoMarHuTHas COBMECTUMOCTb W
0e30MacHOCTh Ha jKele3HoaopoxHoM TpaHcnopte. — 2017.— Howm. 14. — JIaenp: W3a-Bo
JHVYXKT, 2017. - C. 21-28.

HcnpiTaHnsT HOBBIX THIIOB IMOJBFDKHOTO COCTaBa Ha 3JIEKTPOMATrHUTHYIO COBMECTHMOCTH C
PEIbCOBBIMH TICTISIMH TIPOBOJISAT ITyTEM HU3MEPEHHS MOMEX B peibcaX, FeHePUPYEMBIX ITOIBH K-
HBIM COCTAaBOM, C ITOCJICIYIOIINM CPAaBHCHHEM W3MEPEHHBIX JAHHBIX (aMIUTUTYIBI, JHAAIa30Ha
9acTOT, JUIUTSIBHOCTH HHTEP(DEPEHITNH) ¢ MAKCUMAIBHO JIOTYCTUMBIMA HOPMATHBHBIMA 3HAYEC-
HUAMU. [10CKOTBbKY HOBBIE THITBI TTOE3/I0B YacTO IKCIUTYaTHPYIOTCS Ha y4acTKaX ¢ YCTAPEBITMMH
CHUCTEeMaMH aBTOMATHKH W JJICKTPOCHAOKEHUS, a TAK)KE C YCTAPEBIIMMH THIIAMH TOE370B, HA
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HEKOTOPBIX y4acTKaX MpH padoTe HOBBIX THUIIOB MOE3/I0B, KOTOPHIC YCIICIIHO MPOILIA UCIBITA-
HUs, HAOMIOJAMCh cOou B paboTe KEIe3HOAOPOXKHOW curHaim3anuu. [IpoBeneHue skcrnepu-
MEHTAJIBHBIX WCCIICIOBAHHM IS BCEX BHJIOB PEIbCOBBIX IEMEH, UCIOIB3YEMbIX Ha KEJIE3HOI0-
POKHOM TPaHCTIOPTE, C peaiau3anueil BceX BO3MOXKHBIX CUTYyalluid U COYETaHHEM HamOoJjee He-
ONaroNpHUATHBIX, C TOYKHA 3PCHHsI OC30MACHOCTH, YCIOBUU MX Pa0OTHI, SBISETCS MPAKTUYCCKH
HEBBIIIOJHUMOH 3a1a4dcii.

[enpro ucciieIOBaHMIA SIBIISIETCS 0OOCHOBAHME METOIUKH OIPEICIICHIS YPOBHEW ONac-HOTO U
MEMIAFOIIECTO JJCKTPOMATHUTHOTO BIUSHUSI TATOBOTO TOKAa HAa PEIbCOBBIE IEMU C YU4ETOM HX
CXEMBbI, KOHPHUTypaIliH{, CXeMbl KaHAIHU3AI[MK 00OPAaTHOTO TSATOBOTO TOKA U APYTHX (PaKTOPOB IS
BBISICHCHHS MIPUYMHBI M YCTPAHEHUS, B Clydae BO3HUKHOBEHHS, COOCB B pabdOTe CHCTEM CHTHa-
JIU3alliy Ha OTJEIbHBIX yJacTKaX JKEJIC3HOM JIOPOTH MPHU SKCILIyaTallid Ha HUX HOBBIX THIIOB
ITOJIBM>KHOT'O COCTaBa.

B pabGote mpoaHamu3upoBaHbl OCHOBHBIC (PAKTOPBI, KOTOPHIC XapaKTEPU3YIOT 3JICKTPOMAr-
HUTHOE BJIMSIHUE TSITOBOTO TOKAa HAa PEJIbCOBBIC ICMHM. MaKCHMAJIbHO JOIYCTHMBIC 3HAYCHUS
3JIEKTPOMArHUTHOTO BO3CHCTBHS TSATOBOIO TOKA HA PEIbCOBBIC IICIH ONMPEACISIIN KaK TCOPETH-
KO-PaCYCTHBIMH METOJaMH, TaK M JIADOpaTOPHBIMU HM3MepeHUsMHU. Pa3paboTaHa MaremaTHue-
CKasi MOJIC/Ib U KOMIIBIOTEPHAsI IIPOrpaMMa, KOTOPBIE MO3BOJISIOT MCCIIEI0BATh JICKTPOMArHHUT-
HBIC MPOILIECCH B TATOBOH CETH M OLIEHHWBAThH BIUSHHUE TATOBOTO TOKA HA PEIBbCOBBIC ICMH IS
Pa3IMYHBIX THUIIOB ¥ KOJMYECTBA MIOE3/I0B, YCIOBUN M PEKUMOB UX PaOOTHI.

DKCIEPUMEHTAIBHBIC MU3MEPECHHS MTOMEX IPOBOJIUIM HETMOCPEACTBEHHO HA YKEIC3HOIOPOXK-
HBIX JIMHUSX U B CHJIOBBIX IICIISIX JIEKTPOOOOPYIOBaHUS TOJBUKHOTO COCTaBa. MaKCHMalbHO
JOMyCTUMBIE YPOBHU TaPMOHHYECKUX MMOMEX, BBI3BAHHBIX OOpPATHBIM TATOBBIM TOKOM, OIpee-
JISUTH Ha OCHOBE KPUTEPHUs HAIEKHOU pabOThI PEIIbCOBBIX IIEMEH BO BCEX PEKMMax pabOThI MpHU
Han0OoJsee HeOIaronpUsATHBIX MO YCIOBHUSIM 0€30MacHOCTH (aKTopax.

YK 621.336

Ycrumenko, /1. B. YcranoBka a5 3KCIEPUMEHTAIBHOTO UCCIIEJOBAHUS U3HOCA CKOJIB3ALIETO
KOHTAKTa «KOHTAKTHBIH MpoBoj — Hakiaakay» / 1. B. Ycrumenko // DiekTpoMarHuTHas COBMEC-
TUMOCTh M 0€30IacCHOCTh Ha >KeJIe3HOJOopoxkHOM TpaHcmopte. — 2017. — Howm. 14. — Jlnenp:
Wzn-so JHYXKT, 2017. — C. 29-32.

B craTthe ommcaHa ycTaHOBKA /ISl SKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS PaOOTHI dIIEKTpUYEC-
KOTO KOHTAaKTa «KOHTAKTHBIM MPOBOJ] — HAKJIA/IKa» B TWHAMHKE, TIO3BOJISIONIAS OTPEICIUTD H3-
HOC KOHTAKTHOTO MPOBOJIa M KOHTAKTHBIX HAKJIAJOK MPH Pa3IMYHBIX: TOKE, YCUIIHAX HAXKATHSA,
ckopoctsix. ObecneunBasi Ipu 3TOM KOHTPOIIb TEIUIOBOTO COCTOSIHUSI 30HBI KOHTAKTA.

YK 621.658.261

Enuna, E. B. ABTOMaTu3upoBaHHbIE CPEJICTBA IHEprocoOepexeHus ¢ ucrnoiabzoBanueM BEbB-
texHonoruil / E. B. Enuna, M. M. Munsix, JI. 5. CagoBckast, M. I'. Uepnsik // DnekTpomMaraur-
Hasi COBMECTHMOCTh W 0€301acHOCTh Ha JKeIEe3HOAOpOXHOM TpaHcmopte. — 2017. — Howm. 14. —
Huenp: U3n-Bo JHYXKT, 2017. — C. 33-37.

PaccMoTpeHO cOBpeMEHHOE COCTOSIHHE aBTOMATHU3MPOBAHHBIX CHCTEM YIPaBIIEHUS DHEPIo-
cOepexxeHUsl Al pa3iuuHbIX 00beKTOB. CHucTeMa ONTHUMH3alUU NOTPEOJCHUS U COXPaHEHMs
ANEKTPOIHEPTHHU C TIOMOIIBIO BEO - U MOOMIIBHOTO IIPUIIOKEHUH TTO3BOJIIET YCOBEPIIEHCTBOBATh
U YIPOCTHTH cOOp, 00paboTKy W aHanu3 WHGOPMAIMU IO SHEPronoTpedIeHN0, TPUHUMATH
yIpaBleHYECKHE PEIICHUs, TPOBOAUTH KOHTPOJIb SHEProcOepekeHnsl AUCTAHLIMOHHO.

[IpennoxeHo 3HeprocOEeperamIly0 CUCTEMY YIPaBIEHUS TEMIEPATypoil 1 YPOBHEM OCBET-
JeHus B moMemnieHusx. [IpoBenen anamus noTpedieHnsI JIEKTPOIHEPTUN Ha Oa3ze pa3paboTaHHOU
aBTOMATHU3HPOBAHHOW CUCTEMBI M YCTAaHOBJIEHA BO3MOKHOCTH 3Heprocoepexxenus 10 17 %.
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YK 656.224.022.846

AdanacoB A. M. IloBeimenne snepreTudeckoil 3(HEeKTUBHOCTH AIIEKTPUIECKON TATH TPy30-
BbIX 1oe3q10B / A. M. Adanacos, C. B. Apnynb // DnekTpoMarHuTHasi COBMECTUMOCTb M 0e3-
OIMACHOCTh Ha JKeJe3HoMopokHOM Tpancmopte. — 2017. — Hom. 14. — [Tuenp: M3a-Bo JHYXKT,
2017. - C. 38-44.

PaccMoTpeHbl BONPOCH! TOBBIIIEHHUS YHEPTEeTHUECKON 3()(HEKTUBHOCTH JICKTPUICCKON TATH
IPY30BBIX IOE3/I0B 3a CYET BHIOOpA pPAallMOHAIBHBIX PEKMMOB BeIEHUS M0e370B. B pesynbraTe
MHOTOBAapPHAHTHBIX TATOBBIX PAaCcYeTOB IMOJIyUYEHbl aHATUTHYCCKHE 3aBHCUMOCTH YACIbHBIX pac-
XOJIOB DJICKTPOIHEPTHH Ha TATY U COOCTBEHHBIE HYXKIBI OT TEXHUYECKOH CKOPOCTH HA y4acTKe.
[TokazaHo, YTO 3KOHOMHS JICKTPOIHEPTUH HA TATY MOE3I0B C MACCOM, CYIIECTBEHHO MEHBIIECH
pacyeTHOi, MOXKET OBITh JIOCTUTHYTA 33 CUET OTKIFOUEHUS YACTH TATOBBIX JIBUTATEIICH.

YK 621.321

Coiuenko, B. I'. KauecTBo snekTprudeckoi sHEpruu Ha muHax 35 kB npu napajuienbHON pa-
00Te TATOBOW MOACTAaHIMU C BeTpoBOi anmekrpoctanuueit / B. I'. Ceruenko, E. M. Kocapes,
M. M. IlynuH, E. B. Ky3HenoBa // DnekTpoMarHuTHas COBMECTUMOCTh U O€30MacHOCTh Ha Ke-
ne3nopopoxHoM Tpancnopre. — 2017. — Hom. 14. — JTnenp: U3a-so JHYXKT, 2017. — C. 45-51.

Lenpro GpyHKIMOHUPOBAHUS JIFOOO0M YHEPrETHUSCKON CUCTEMBI SBJISCTCS HAICKHOE B Oecrie-
peboiiHoe oOecrniedueHre MmoTpeduTeNel KauecTBEHHOU anekTposHeprueil. CoBpeMEHHBIH 3Tall
Pa3BUTHS DJIEKTPOIHEPTETUUECKON OTPACIIH XapaKTEPU3yeTCsl PacTyIUM JAePUIIUTOM SHEPIreTH-
YECKUX PECYpPCOB, IMOJYyYaeMbIX OT TPAAMIIMOHHBIX HCTOYHUKOB, MOATOMY IIMPOKOE PaCIpo-
CTpPaHEHHE IMOJTy4YaeT MPUMEHEHHE aTbTEPHATUBHBIX UCTOYHUKOB AJIEKTPUUECKOM IHEPTUH C pe-
anu3aiyei KOHLENIUU pacipeaeaeHHoro nutanus. Ha ceronuamnuii 1eHb B YKpauHe peannso-
BAHO HECKOJIBKO MHJIOTHBIX MPOEKTOB M0 MPUMEHEHUIO aJIbTEPHATUBHBIX UCTOUYHUKOB YHEPTUU
JUIS IUTaHUs UHPPACTPYKTYphL. AKTYyanbHOU MpoOIeMoit sBisieTcs: oOecredeHne napaiebHON
paboThI IMIMH CPEIHETO HANPSDKEHUS TATOBBIX IMOACTAHIIUN ¢ BETPOAICKTPOCTAHIINH, TOCKOJIBKY
B Ipoliecce MX (PyHKIMOHUPOBAHUS JOJDKHBI COOMIOIATHCS psAll TpeOOBaHMIA, B TOM YHUCIE, U K
KaueCTBY AJICKTPUUECKON SHEPTHUH.

B cooTBercTBUU € 3THM, B MaTepuaiax MPOBEICHHOI'O UCCIEIOBAHUS MPUBEICHBI PE3yNbTa-
THI SKCTIIEPUMEHTAILHON MPOBEPKH COOTBETCTBUS TOKa3aTeNield KadecTBa AJIEKTPUUYECKON IHEpP-
TUH Ha MIMHAX TSITOBOW MOJCTAaHINH, K KOTOPBIM OTKIIOYEHa BeTpodekTpocTaHmus. [lomyden-
HBIE Pe3yIbTaThl CBUETEIHCTBYIOT, UTO YPOBHHU OTKJIOHEHWW HAMPSDKEHUS MPEBBIIIAIOT YCTa-
HOBJICHHbIE HOPMATHBBI, JIPyTUe€ K€ MOKa3aTelu KadyecTBa AJIEKTPUYECKON SHEPIHMH COOTBET-
CTBYIOT TpeOOBaHMSIM HOPMATUBHBIX JOKYMEHTOB.

YK 621.039

Cuexko, E. M. Cucrema IUCTaHIIMOHHOTO OECIPOBOAHOIO PAJUALIMOHHOTO MOHUTOPUHTA /
E. M. Cuixko, H. II. bonpBa, 0. A. Ilanamapuyk, b. B. UepHnsBckuit // DnexTpoMarnutHas
COBMECTHMOCTh M 0€30MacHOCTh Ha KeNe3HOJopokHOM TpaHcmopre. — 2017. — Howm. 14. —
Huenp: Uzn-so JHYXKT, 2017. — C. 52-57.

B crathe paccmoTpeHa cucTeMa AMCTaHLIMOHHOIO OECTIPOBOJHOTO PaJMallMOHHOTO MOHHUTO-
pHUHra B COCTaBe 4YeTbIpeX (PYHKIMOHAIbHBIX OJOKOB: AaTYMKa PaJHOAKTHBHOTO M3JIyueHHs Ha
ocHoBe no3uMerpa CBM-20; momuoro mukpokonTposuiepa ynpasieHus ChipKIT; obrxaunoro
cepBuca a1 00pabOTKHM JaHHBIX U BeO-uHTepdeiica A MPOCMOTPa CTaTUCTUKU Pe3yJIbTaToB
n3MepeHuil. MUKpOKOHTpOIIIEp NMpeAHa3HAuYEH JUIsl OTIPAaBKU KaKJble 5 MUHYT JaHHBIX B 00Ja-
Ko B Buzie Oydepa c ucnonb3oBanuem WebSocket mnu HTTP 3anpocos. AnmapaTHast 4acTb pas-
paboTaHHOW CHCTEMBI CLIOCOOHA a/IallTUPOBATHCA K JAaTYMKaM PAa3JIMYHBIX TUIIOB, @ HE TOJIBKO K
no3umMetpy. IIpenycMoTpeHo yBenuyeHHe KOJIMYeCTBa CEHCOPOB 3a CUET CBOOOJHBIX aHAJIOrO-
BBIX BBIXOJIOB Ha IUIaT€ MUKPOKOHTposiepa. OCHOBHBIMHM COCTaBISIOUIMMHU IMPOTrPAMMHOIO
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oOecriedeHrs: 06Ja4HOrO CepBHUCa SBIISETCS cepBep U 0a3a JaHHBIX, KOTOPbIC BBHIOIHIIOT 00pa-
OOTKY M XpaHEHHE pPe3y/IbTaTOB M3MEPEHHH, OTIIPaBKY COOOIIEHU Npu (GuKcanuym U3MEHEHUI.
CepBep mosrydaer jmaHHble uepe3 API, coxpaHseT W OCYIIECTBISET MX BU3YAIUIMIO B BEO-
NPWIOKEHHUH, YTO TO3BOJISIET MOJI30BATEII0 B3aMMOJCHCTBOBATh ¢ ceHcopamu. [Ipumenenue
00JIAYHBIX TEXHOJIOTUH J1aeT BO3MOKHOCTh MOJIYYaTh U COXPAHATh JaHHbIE B OOJBIINX 00beMax,
HEHTPATU30BAaHO M HE3aBHCUMO OT JPYrHX cucTeM. PazpaboranHoe mporpamMHoe o0OecriedeHue
SBIISICTCS YHUBEPCAIBHBIM M MOXKET OBITh MCIOIH30BAHO B MPHUHLIUIHAIBLHO APYTUX MOHUTOPHH-
TOBBIX CHCTEMax, Ha JIIOOOM cepBepe WIM JIOKaJIbHOW MarmHe. [IpuiokeHHe MOXXKHO JIETKO
MacmTabupoBaTh M MCIOJIb30BaTh JJIsI MOHUTOPHHTA MPOMBIIIICHHBIX U TPAHCIIOPTHBIX Tpe.-
OPUSATHN, KUJIOH 30HBI BHYTPU TOMELICHUH W OTKPBITOW TEPPUTOPHH, 00ECIeUnBasi HYKHYIO
aBTOHOMHOCTb, CTAOMJIBHOCTh 1 SKOHOMHIO PECYPCOB.

YK 621.311

[[Imenes, FO. H. DneKkTpoTeXHUYECKU KOMIUIEKC BBIIBUKHOW BETPOIHEPIETUUYECKON yCTa-
HOBKH, JJIs IEPBUYHOTO aBAPUITHOTO MUTAHUS OOPTOBBIX KOMIUICKCOB JIETATEIBHBIX aNlaparos /
10. H. IlImenes, C. H. boiiko, O. U. Cabmun, C. U. Bnagos, E. C. UepHuxosa // DnekTpomar-
HUTHass COBMECTHMOCTh M O€30IaCHOCTh Ha JKEJIe3HOJOPOXKHOM TpaHcmopre. — 2017. —
Howm. 14. — Muenp: Uzn-Bo JHYXT, 2017. — C. 58-64.

Heab. Pa3paboTka 3IEKTPOTEXHUYSCKOTO KOMILJICKCA BBIIBHYKHOW BETPOIHEPTETHICCKON
yCTaHOBKM Ha 0a3e aCMHXPOHHO TIeHepaTopa, AJid MHUTAHUSA MEePBUYHONW aBapUHHON CHCTEMBI
ANMEKTPOCHAOKEHUS OOPTOBOrO KOMILIEKCA JICTATEIBHBIX aIlllapaToB ¢ aBTOMATHYECKOW CHCTE-
MOl ynpaBiieHusl. AKTYaJIbHOCTb. YCTaHOBJICHO, YTO OJHUM U3 3HEProd(HPeKTUBHBIX BapHaH-
TOB CTPYKTYpPbl 3HEPT€TUYECKOT0 KOMILJIEKCA MEPBUYHON aBapUHHOM CUCTEMBI 3JIEKTPOCHA0Xe-
HUS JIeTaTeNbHBIX alnapaToB SBISETCS CUCTEMa C aCHHXPOHHBIM renepatopoM (Al). Oanoit u3
HanOoJee BAKHBIX MPOOJIEM, BO3HUKAIOIINX TPU HUCIOJIB30BaHUU Al ¢ KOHIACHCATOPHBIM BO3-
Oy/IeHHEM B aBTOHOMHBIX CHCTEMaX 3JIEKTPOCHAOKEHUS, BISETCS CTA0OMIN3AINS HAPIKEHUS
MIpU TIEPEMEHHOM YacTOTe BpallleHUsl pOTOpa U MEPEMEHHON Harpy3ke. YacTora BpaileHus reHe-
PaToOpOB MOXKET OBITh PEryIUpyeMOi MPH MOCTOSHCTBE YaCTOTHI T€HEPUPYEMBIX KoJIeOaHUH Win
0CTaBaThCs MOCTOSTHHON. B 0011eM cirydae Bo3MokHa paboTa reHepaTopa ¢ MepeMeHHON 4acTo-
TOW BpailleHus: 1 epeMeHHoi yactotoi. Hayunasi nopusHa. C 11enbto 3¢pGeKTHBHOTO UCTIONb-
30BaHUSI CTEHEPUPOBAHHON JJIEKTPUUECKOW DHEPTUU BBIJIBHIKHBIM BETPOIHEPTeTUUECKON yCTa-
HOBKH JIETATENbHBIX alapaToB, MPEAaraeTcsi UCIOoIb30BaTh TEOPHIO HEYETKUX MHOXKECTB IS
YIpaBJICHUS! SHEPTETHUECKUMU TTapaMeTpaMHu, SIBISIETCS OJHUM U3 BaXXHBIX (haKTOPOB oOecre-
YeHHs] HAJIeKHOTO M KAuyeCTBEHHOTO NEPBUYHOM aBapUHHON CHCTEMBbI 3JIEKTPOCHAOKEHUS.
IIpakTuyeckass 3HAYMMOCTb. [IpeIOKEHHBIN ANEKTPOTEXHUYECKUN KOMIUJIEKC BBIJIBHKHOMN
BETPOIHEPTEeTUYECKON YCTAHOBKHM U MOJAXO0J K OCTPOEHUIO CUCTEMBI €r0 yIPABICHUS MO3BOJIS-
eT pa3pabaTsiBaTh 2 ()EKTUBHBIC BAPUAHTHI IEPBUYHOTO aBAPUMHOTO TUTAHUS, B TOM YHCIIE JIe-
TaTeNbHBIX aNmnaparos.

YK 656.25: 621.355

Cepmrok, T. H. JInTHii-nOHHBIE aKKyMYJIATOPBI JUIsl PE3EPBHOIO DJIEKTPOIUTAHUS YCTPOMCTB
Kese3HoopokHoi aBroMaTuku U cBsizu / T. H. Cepatok, M. ®emusuanu, A. A. Kosanenko,
A. 10. XKypasnés, E. B. Ky3nerosa // 1eKTpoMarHuTHasi COBMECTUMOCTb U O€30IIaCHOCTh Ha XKe-
ne3HoopoxHoM Tpancropre. — 2017. — Hom. 14. — laenp: Uzn-so IHYXKT, 2017. — C. 65-75.

Lenpto HayyHO-HMCCIEIOBATEIbCKONW PAa0OOTHI ABISETCA PELICHHE 33aJaud YyIydIIeHUs mapa-
METpPOB KauecTBa AJIEKTPUUECKON SHEPTrUu U O0JEeTYeHUs YCIOBUN TpyAa 3a CUET MOJIEPHU3ALUU
CHCTEMBI PE3EPBHOTO IEKTPOCHAOXKEHUS YCTPOICTB KEJIE3HOI0POKHOW aBTOMATUKHU U CBS3H, &
MMEHHO: aHaJIu3 BO3MOXHOCTU IPUMEHEHUS JTUTUH-NOHHBIX aKKyMYJISITOPOB HOBOT'O ITOKOJIEHUS
Ha nocrax Jll, nepee3gax u B yCTpONCTBAX CBSI3U.
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Jlana cpaBHHUTENbHASI XapaKTEPUCTUKA COBPEMEHHBIX JIMTHI-MOHHBIX aKKyMYJISTOPHBIX Oa-
Tapedl Manoil u OosnbIIoi emkocTH. OneHeHa BO3MOXXHOCTh MPHUMEHEHUS! COBPEMEHHBIX THIIOB
JUTUI HMOHHBIX aKKyMYJSITOPOB B KauyeCTBE PE3EPBHBIX HCTOYHUKOB ISl AJIEKTPONMTAHUS
yctporictB CLIb. PaccmoTpeHbl pesKuMbl pabOThI TUTUH-HOHHBIX aKKyMYJISTOPOB.

BHenpeHnue nuTHI-MOHHBIX aKKyMYJIITOPOB HOBOrO MoOKoJeHHsI eMKocTbio 100...360 A-u B
ycrpoiictBax CLIb mo3BoauT cokparuTh pasmepsl u Maccy B 5...10 pa3, BBICBOOOAUTH MOMeIIe-
HUS, @ TAK)KE UCKIIIOYUTH BPEIHBIE YCIOBUS TPY/a, BOZHUKAIOIIHME MPU YXOJI€ 32 CBUHI[OBBIMU U
menouynsiMi Ab. Ilpu 3ToM yBenmuuuBaercst cpok ciyxOb1 Oatapeid ¢ 7...10 mo 20...25 ner,
yJy4lIaeTcsl 3KOHOMUS JI€HEKHBIX CPEICTB, UCXO/s M3 pacxoAa Ha MEpUOJUYECKUE 3aMEHbI U
yrunu3anuio cBUHIOBBIX AbB. Tak, S5KOHOMUS JAEHEKHBIX CPEICTB MPHU IKCIUTyaTallMH JTUTHI-
HMOHHBIX aKKyMyJIATOpoB 3a 20 siet coctaBut He MeHee 350 %.

PaccmoTpeHa BO3MOKHOCTD MPUMEHEHUS THOKUX JIUTUH-MOHHBIX aKKYMYJIITOPOB B KAUECTBE
HCTOYHUKOB 3JIEKTPONUTAHUS IIEPEHOCHBIX paguocTtaHiui. [Ipenioxena Tunosas cxema 3apsiia
TaKuX aKKyMYJIATOPOB Ha 06a3e MUKPOKOHTPOJLIepoB cepuu SC80X.

YK 621.316.98: 699.887.2

IpsikoB, B. A. DkcrnepuMeHTaTbHOE OIpeesieHHe 30HBI 3alllUThl MOJHHEOTBOJOB /
B. A. [Ipskos, E. B. llleBueHko // DneKTpoMarHuTHasi COBMECTUMOCTh U 0€30MacHOCTh Ha Ke-
ne3HoopoxHoM Tpancropte. — 2017. — Hom. 14. — Tuenp: Usn-Bo AHYXT, 2017. — C. 76-79.

Heas. MccnenoBars BO3MOKHOCTD ONPEACIICHHS] 30HbI 3aILUTHI CTEPKHEBBIX MOJIHUEOTBO/IOB
B TAOOPATOPHBIX YCIOBUSX. AKTYaJBHOCTH PAa0OThl. YUUTHIBAS, YTO 3aIUTA U30JSIHUH 000pY-
JIOBAHUSI TSTOBBIX MOJICTAHIINI M KOHTAKTHON CETH B YCTPOMCTBAX TATOBOIO 3JIEKTPOCHAOKEHUS
OT aTMOC(EpPHBIX U KOMMYTAI[MOHHBIX MEPEHANPSHKCHUN SBIISIETCS B HACTOSIIEE BPEMS aKTy-
aIbHBIM. B CBSI3HM ¢ 3TUM ompezeneHue 30HbI 3alUThl CTEP>KHEBBIX MOJHHUEOTBOJIOB B jabopa-
TOPHBIX YCJIOBHSX MPEACTABISAET MPAKTUYECKUN WHTEPEC, MOBbIMAET 3(H(HEKTUBHOCTh Y4eOHOTO
nporecca Ha Kadenpe U Mmo3BoisIeT 00eCeUnTh MOArOTOBKY BHICOKOKBATH(HIIMPOBAHHBIX CIIe-
LMAJIMCTOB B 00JIACTH TATOBOTO 3JIEKTpocHaOxeHus. Pe3yabTarbl. B nanHOl cTatbe onucaHbl
MOCIIEACTBHS Pa3BUTHUS pa3psiia MOJIHHH MEXIy oOmakoM u 3emieil. OtMmeueHa ucropus ¢op-
MHUPOBAHHUS MPUHIUIIOB 3aLIUTHI OT MPSIMBIX yapOB MOJHHUH. YKa3aHbl TpeOOBAHUS K CTEpIKHE-
BBIM MOJHUEOTBOJAM. [IpuBeneHsl pe3ynbTaThl S3KCIEPUMEHTAIBHOTO ONPEAEICHUS 30HbI 3alllH-
Thl CTEPXKHEBOI'O MOJHHEOTBOA, MOJYyYEHHbIE Ha MOJIENIAX B BBICOKOBOJIBTHOM JabopaTopuu
yHUBepcuTeTa. [laHO OnMcaHMe NPUHIUIUAIBHOW CXEMBbl BBICOKOBOJIBTHOM HCIBITATEIIBHON
yCcTaHOBKHM. Ha OCHOBaHMM INpOBEACHHBIX HMCIBITAHWNM IOJYYEHO PACUYETHOE BBIPAKEHUE IS
ONpEelEICHUs paguyca 30HbI 3alIUTHl MOJEIU CTEPKHEBOIO MOJIHMEOTBOJA. Takue uccienoBa-
HUS TOBBICAT KauecTBO y4eOHOTro mpoliecca Mpu M3y4eHHUH CIIOCOOOB 3aIlUThI OT MPSAMBIX yia-
POB MOJIHMM YCTPOMCTB TATOBOT'O AIEKTPOCHAOKEHHUSI.

VYI]IK 621.331.3

Cymenko, K. b. Ontumu3aiius notpediseMoil 3IeKTPOIHEPTUH NPpU MTPUMEHEHUN HETpau-
nuoHHbIX ucTouHNKOB nuTanusa / K. b. Cymenko, O. M. [Tonsix // DnexTpoMarHuTHasE COBMeE-
CTUMOCTh M 0O€30IaCHOCTh Ha JKeJle3HOJMopokHOM TpaHcmoprte. — 2017. — Howm. 14. — Jlnemnp:
W3-80 IHY KT, 2017. — C. 80-85.

PaccMoTpeHa BO3MOKHOCTh TPUMEHEHHUS aJTbTEPHATUBHBIX MCTOYHUKOB SHEPTHUU C WCIOJb-
30BaHUEM aHAJIM3a MOTOJHBIX YCIOBUH JIJIS MOBBIIICHUS 3()()EKTHBHOCTH T'€HEPAIUN DIICKTPOI-
Hepruu. [IpencraBiena HHTEIJIEKTyalbHas CUCTEMa YIPaBIEeHUS EPEKIIOUEHUEM HCTOYHUKAMU
SHEPTUU B PEATbHOM BPEMEHU C yYETOM MPOTHO3UPYEMBIX JaHHBIX O OTPEOICHUH U MPOU3BOI-
CTBO DJICKTPOIHEPTUH.
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BE30OITACHOCTD HA KEJIE3HOAOPOKHOM TPAHCIHOPTE

YK 656.25

Pomannes, M. O. DkcriepuMEHTAIBHOE ONPEACIEHNE HCXOIHBIX JaHHBIX JUIsl BEPOATHOCTHO-
r0 MCCJICIOBAHUS COCTOSIHHS PEJIbCOBOM Ienu ToHanbHOW YacToThl / M. O. Pomannes // Dnek-
TPOMarHUTHasE COBMECTHUMOCTb M O€30MacHOCTh Ha JKEJIE3HOAOPOKHOM TpaHcmopre. — 2017. —
Howm. 14. — Muenp: Uzn-Bo JHYXKT, 2017. — C. 87-93.

Heas. Onpenenenne MaTeMaTUYECKON MOJIEIH C BEPOSTHOCTHBIMM IIapaMEeTPaMU TOHAJIBHOM
PENBCOBO 1IeTH, MPOBEICHHE COMYTCTBYIOIIMX M3MEPEHHH U WX aHaiau3, (OpMHUpPOBAaHUE TIpe-
JeJIbHBIX BEJIMUYMH BEPOSITHOCTHBIX COCTOSIHUNA OOBEKTA.

Metoauxka. [Ipu uccienoBaHuM BEPOSATHOCTHBIX COCTOSHHMM PEIbCOBOM LIENIH OIPENEIICHBI
YCIIOBUS U3MEPEHUI BEPOATHOCTHBIX XapPaKTEPUCTHK, IapaMeTpbl NpeoOpa3oBaHUM 4acTOTHO-
BPEMEHHBIX XapaKTEPUCTUK CUTHAJIOB, IPOAHAIN3UPOBAHbI CTATUCTUYECKUE PE3YIbTAThI IIPOBE-
JEHHBIX M3MEpeHUH, copMupoBaHa TalaMIla BEPOSITHOCTHOTO JUATHOCTUPOBAHUSA, MOTYYEHbI
BEPOATHOCTHBIE TPAHUILIbI AUATHOCTUPOBAHUS COCTOSIHUM TOHAIBHOM PEIbCOBOM LIEMH.

PesyabraTel. Onpenenenue rpaHull IpexAeBPEMEHHOTO BBIXOJA U3 UCIIPABHOTO COCTOSTHUS
TOHAJIBLHOM PEIBCOBOM LIETIH.

Hayunas noBu3Ha. [IpencraBicH NpUHIMI ONPEAECIICHNS CTATUCTUYECKUX JaHHBIX JUIS CH-
CTEMbI BEPOSTHOCTHOI'O JAMAarHOCTUPOBAHUS TOHAJIBLHOM PENIbCOBOM LIEIH, 3aKOHOB pacrpeselie-
HUS [IapaMEeTPOB U HAXOXKJEHUE NPEAOTKA3HBIX M IIPENEIbHBIX IPAHUIL NIEKTPUYECKUX Mapa-
METPOB.

IIpakTHyeckas 3HAYUMOCTb. [losTydeHHbIE 1aHHBIE JAIOT BO3MOXHOCTb C(HOPMUPOBATH CU-
CTEMY BEPOSTHOCTHOI'O AMATHOCTUPOBAHMSI TOHAJILHOM PENbCOBO LIETIH.

YK 625.113:625.173.4

Kypran, M. b. MccnenoBanue BIUSHHMSI COCTOSHUS JKEJIE3HOJOPOXKHOIO MYTH B IJIaHE Ha
TIABHOCTH M Oe30macHoCTh JBrokeHus noe3noB / M. b. Kypran, [[. M. Kypran, C. 1O. baiinak,
H. II. XmeneBcbka // D1eKTpOMarHuTHas COBMECTUMOCTb U O€30MaCHOCTh Ha >KEJIEe3HOJ0POXK-
HoM TpaHcnopte. — 2017. — Hom. 14. — Tnenp: U3a-so JHYXKT, 2017. — C. 94-101.

Heo6xoauMocTh TOBBITIEHUS! CKOPOCTEH ABMKEHHUSI 1 MOHHUTOPHUHTA TEXHUYECKOTO COCTOS-
HUH IJ1aHa 5KeJIe3HOJOPOKHOTO MYTH HMPUBOAUT K HEOOXOJMMOCTH UCCIEI0BaHUS BIUSIHUSA CO-
CTOSTHUS M TTapaMETPOB KPUBBIX Ha TUIABHOCTH M 0€301TaCHOCTH IBUKECHHUS TIOE3/I0B.

Hcnonb3oBaHHas B paboTe METOIMKA IPEAYCMAaTPUBAET aHAIU3 U OLIEHKY MUCXOHBIX JaHHBIX
O COCTOSIHUW W TIapaMeTpax KPHUBBIX, KOTOPHIE HCIOJB3YIOTCSA B JUCTAHIUAX MyTH. B craThe
IIPUBEJCHBI Pe3yJIbTaThl aHAJIM3a ChEMKH KPHUBBIX Ha yyacTke CHHENBbHUKOBO - YarimHo 3a me-
puox ¢ 2013 no 2016 roasl. [lokazaHo, 4TO B KOHEUHBIN pe3yabTaT MPUBHOCUTCS CyOBEKTHB-
HOCTb, KBaJIU(HUKAIMS UCTIOIHUTENS U Jipyrue (akTtopsl. B pe3ynbTare BHINOIHEHUS PUXTOBOY-
HbIX paboT MamuHamu BIIP kpuBast He COOTBETCTBYET MUCXOHBIM MAacOPTHBIM JaHHBIM. [Ipen-
JIOKEHHasi aBTOpaMHU METOJMKa MO3BOJIIET OLEHUTh MHTEHCHBHOCTh HApacTaHUsl OCTAaTOYHBIX
nedopmaruii, UX BIMSHUS Ha TUIABHOCTH M 0€30MAaCHOCTH JIBIKEHHS TI0€3710B. [Ipu mpoekTHpo-
BaHUM PEMOHTOB ITyTH MOKHO JOCTHYb CYLIECTBEHHOT'O BBIUTPHIIIA BO BPEMEHH 3a CUET BO300-
HOBJICHHSI TIPOCKTHBIX PAJMYCOB, YCTAHOBJICHHS MyTH MPHU MAIIMHU3UPOBAHHOM TIOTOYHOM CO-
Jiep>KaHuU ¥ PEMOHTHBIX poO0Tax B MPOEKTHOE MOJI0XKEHHUE.

[Momyunnu nanpHeiIIee pa3BUTHE HAYYHBIE TIOXO/bI IS OLIEHKH COCTOSHHSI U ITapaMeTpOB
KPHUBBIX B IJIaHE M WX BO3ACUCTBUS Ha IJIABHOCTH U 0€30MAaCHOCTH JIBM)KEHUS 1oe310B. Jlomoi-
HEHa CHCTeMa KPUTEPUEB OIIEHKN COCTOSIHHUS KPUBBIX, UTO BIUSIOT HA HAKOIUIEHUE PACCTPOUCTB
IyTH B IUIaHE, MPeJUI0KEHbI pacyeTHbIe (POPMYIIBI U ONpeAeTIeHHUs JOMyCTUMON CKOPOCTH TIPU
HECOOTBETCTBHH OTBOJIOB KPUBU3HBI M BO3BBIIICHUST HAPY)KHOTO pelibca B KpUBBIX. [lomydeHHbIC
pe3yabTaThl OyayT MOJE3HBI JUI MPOBEACHUS MEPONIPUATHIA MO MOBBIIIEHUIO CKOPOCTH, TUIABHO-
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CTHU ABUIXKCHUA, obecneueHNI0 0€30IaCHOCTH ABWKCHUSA TTOC3A0B B KPUBLIX YHACTKAX ITYyTU OCO-
OeHHO Ha HaITpaBJICHUAX CKOPOCTHOI'O ABMXCHHS ITOC3/10B.

YK 621.397:535.65

Cuexko, E. M. MoOuibHast cucrema JUisi U3MEPEHHSI LIBETOBBIX XapaKTEPUCTHK OOBEKTOB /
E. M. Cuexko, M. M. Munsix, M. I1. Mounsii, [{. B. UepHeTdyeHko // DieKTpoMarHuTHas COB-
MECTHUMOCTh U 0€30MacHOCTh Ha JKeJIe3HOI0pOokHOM TpaHcmopre. — 2017. — Hom. 14. — Jlaemnp:
Wzn-so JIHYXKT, 2017. — C. 102-106.

B cratee paccmoTpeHa 3amaya co3laHus MOOUIILHOTO MPUOOpA U W3MEPEHUs I[BETOBBIX
XapaKTePUCTHK KaK UCTOYHHKOB CBETA, TAK U HECBETSAIIUXCS OOBEKTOB MPU OCBEUICHUH OCIIBIM
ceeroM. [Tpubop moctpoen Ha ocHoBe AaTunka TCS230, KOTOPBII COEPKUT MATPHILy (POTOCEH-
COpOB C KaTMOpPOBaHHBIMU CBETO(PHIBTpAaMH, UMEET HHU(POBOE ympaBieHUE U MUPPOBOU BHI-
XOJHOM curHaji. M3MepeHHble CUTHANIBI IBETHOCTH CUUTHIBAIOTCS MUKPOKOHTPOJJIEPOM U Tepe-
narotcs depe3 monyib Bluetooth Ha mMoOMIBHOE yCTpOHCTBO (cMapTdoOH, TUIAHIIET), KOTOPOE
paboraer B omeparmoHHor cucteme Android. PaspaGoranHoe mpuiiokeHHE IS MOOHIIBHOTO
YCTPOKCTBA TO3BOJISIET MPUHUMATh WH(GOPMAIMIO OT MHUKPOKOHTpOJUIEpAa Yepe3 paJroKaHal,
BBIYHCIISATH [IBETOBBIE XapaKTEPUCTUKN 00BEKTa, BU3YAIU3UPOBATh PE3yNIbTAaThl U3MEPEHUH, CO-
XpaHHUTh Pe3y/IbTaThl HA YCTPOWCTBE WIIM TepenaTh uepe3 VHTepHeT B 00JauHble CEpBUCHI IS
nanpHenmeit 06pabotku. [IpoBenena kanuOpoBka nMpudOpa Ha STATOHHBIX JJaMIaxX ¢ U3BECTHBI-
MU I[BETOBBIMH TEMIIEpATypaMH, a TAKKe WU3MEpPEHHUE IIBETOBBIX TEMIIEpaTyp dHEProdPpheKTrB-
HUX JlaMI ocBeleHus. PazpaboTanHblii MOOMIBHBIN PUOOP MOKET OBITh MPUMEHEH B Pa3HBIX
00acTsSX Il U3MEPEHUS [IBETOBBIX XaPaKTEPUCTUK KaK MCTOYHUKOB CBETA, TAK U JAPYTrUX 00b-
€KTOB MPY BHEIIHEM OCBEIICHUU.
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ELECTROMAGNETIC COMPATIBILITY ON RAILWAY TRANSPORT

UDC 621.317

Havryliuk, V. I. A review of power quality issues in electrified rails / V. I. Havryliuk // Elec-
tromagnetic compatibility and safety on railway transport. — 2017. — No 14. — Dnipro: DNURT,
2017. - P. 11-20.

Electrified railways are among of the largest consumers of electric energy with longitudinally
distributed power supply stations and connected to lines fixed (unmovable) electrical loads (con-
sumers) and moving loads (vehicles), which operate, in general case, in nonlinear pulse modes..
Due to the electrical non-linear nature of power stations and loads, current and voltage distor-
tions appear in railway lines that devastating impact on the entire power system and consumers.
The development of high-speed railways and the use of new types of rolling stock with power
electrical equipment and pulse-width modulation of the traction current lead to problems with
electromagnetic compatibility (EMC) and power quality in feeding grids that can adversely in-
fluence on train movement safety.

The purpose of this article is to give a brief overview of power quality issues in electrified
railways and also to consider related PQ standards. The main power quality disturbances are il-
lustrated by using fragments of the traction current and voltage time-dependences measured dur-
ing tests of the rolling stocks on electromagnetic compatibility with rail circuits.

The traction current and voltage were registered in vehicle power equipment circuits, using a
current and voltage probes whose signals were converted by analog-to-digital converter and rec-
orded by PC.

The different definitions of power quality presented in standards and literature are discussed.

The main power quality disturbances were illustrated using specially chosen characteristic
fragments of registered traction current, and some their parameters and electrical processes
caused them are considered.

UDC 656.259.2

Havryliuk, V. I. The justification of the levels of electromagnetic influence of traction current
on track circuits / V. I. Havryliuk, V. V. Meleshko // Electromagnetic compatibility and safety
on railway transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 21-28.

Tests of new types of rolling stock on electromagnetic compatibility with rail circuits is usu-
ally carried out by measuring of the interference in rails generated by the rolling stock and com-
paring measured data (such as amplitude, frequency range, duration of the interference), with the
maximum permissible normative values. Since new types of trains are often operated on sites
with outdated automation and power supply systems, along with obsolete types of trains, railway
signaling failures have been observed in some sites during the operation of trains that have suc-
cessfully passed the tests. But it is almost impossible to reveal all possible levels of interference
in rails during tests that can emerge in real operating conditions for various quantities, location
and operating modes of all trains in feeder zone, various parameters, configuration of the tracks,
and for some other random factors.

The purpose of the work is to justify the method for determining the levels of electromagnetic
influence of the traction current on track circuits, taking into account possibility realization of
various quantity, location and operating modes of all trains in feeder zone, various parameters,
configuration of the tracks, and also some other random factors that can cause adverse influence
on track circuits during real exploitation.

The basic factors, which characterized electromagnetic influence of the traction current on
track circuits, were analyzed. The maximum permissible values of electromagnetic influence of
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the traction current on track circuits were determined both by theoretical-calculating methods
and by laboratory measurements. To achieve the purpose of the work, a mathematical model and
computer program were developed, that allow to simulate the electromagnetic processes in trac-
tion network and to evaluate the influence of traction current on track circuits for various train
situations and conditions and operating modes of the track circuits.

Experimental measurements of interferences were carried out directly in rail lines and in
power equipment of rolling stock. As a basis for determining the maximum permissible levels of
the harmonic interference, caused by traction return current, the criteria of reliable performance
of all track circuits operational modes for the most safety-adverse factors were used

UDC 621.336

Ustymenko, D. V. Installation for experimental study of wear of sliding contact "contact
wire — lining" / D. V. Ustymenko // Electromagnetic compatibility and safety on railway
transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 29-32.

The article describes the installation for the experimental study of the operation of the electri-
cal contact "contact wire - lining™ in dynamics, which makes it possible to determine the wear of
the contact wire and the contact pads at various currents, pressing forces, speeds. While ensuring
the control of the thermal state of the contact zone.

UDC 621.658.261

Yelina, O.V. Automated energy saving system with Web-control / O.V. Yelina,
M. M. Milykh, L. Ya. Sadovskaya, M. G. Cherniak // Electromagnetic compatibility and safety
on railway transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 33-37.

The present state of automated energy saving control systems for various objects is consid-
ered. The system for optimizing consumption and conservation of energy through the use of web
and mobile applications allows us to improve and simplify the collection, processing and analy-
sis of information on energy use, to make managerial decisions to remotely control energy effi-
ciency.

The energy saving temperature control system and the level of lighting in the premises are in-
stalled. The analysis of electricity consumption based on the developed automated system and
the possibility of energy saving up to 17 %.

UDC 656.224.022.846

Afanasov, A. Increase of power efficiency of electric traction of freight trains / A. Afanasov,
S. Arpul /I Electromagnetic compatibility and safety on railway transport. — 2017. — No 14. —
Dnipro: DNURT, 2017. — P. 38-44.

The questions of increase of power efficiency of electric traction of freight trains are consid-
ered due to the choice of the rational modes of conduct of trains. As a result of multiple hauling
calculations analytical dependences of specific charges of electric power are got on traction and
own needs from technical speed on an area. It is shown that economy of electric power on trac-
tion of trains with mass a substantially less calculation, can be attained due to disconnecting of
part of hauling engines.

UDC 621.321

Sychenko, V. G. The quality of electric energy on tires of 35 kV in the parallel work of the
traction substation with a wind power plant / V. G. Sychenko, Ye. M. Kosariev, M. M. Pulin,
lev. V. Kuznetsova // Electromagnetic compatibility and safety on railway transport. — 2017. —
No 14. — Dnipro: DNURT, 2017. — P. 45-51.
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The purpose of functioning of any power system is reliable and continuous provision of con-
sumers with high-quality electric power. The current stage of development of the electric power
industry is characterized by a growing shortage of energy resources received from traditional
sources, therefore the use of alternative sources of electric energy with the implementation of the
concept of distributed power becomes widespread. To date, Ukraine has implemented several
pilot projects on the use of alternative energy sources for infrastructure supply. An urgent prob-
lem is the provision of parallel operation of medium voltage tires of traction substations with a
wind power plant, as a number of requirements, including to the quality of electric energy, must
be fulfilled during their operation.

Accordingly, in the materials of the conducted research, the results of the experimental verifi-
cation of conformity of indicators of electric energy quality on the traction substation tires to
which the wind power plant is closed. The obtained results indicate that the levels of voltage de-
viations exceed the established norms, and the other indicators of quality of electric energy meet
the requirements of normative documents.

UDC 621.039

Snizhko, Ye. M. Remote wireless radiation monitoring system / Ye. M. Snizhko,
N. P. Botsva, Yu. A. Palamarchuk, B. V. Chernyavs'kyy // Electromagnetic compatibility and
safety on railway transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 52-57.

The remote wireless radiation monitoring system in the composition of four functional blocks
is considered: the radioactive radiation sensor on the new dosimeter SBM-20; powerful micro-
controller ChipKIT; cloud-based service for data processing and the web interface for viewing
meta-data statistics. The microcontroller is designed to send of data to a cloud buffer using
WebSocket or HTTP queries every 5 minutes. The hardware part of the developed system is ca-
pable of adapting to sensors of various types, and not just a dosimeter. It is planned to increase
the number of sensors due to free analogue outputs on the microcontroller board. The main com-
ponents of the cloud service software are the server and database that processes and saves the
results of measurements, sending messages to fix changes. The server receives data through the
API, stores and implements their visualization in a web application that allows the user to inter-
act with sensors. The use of cloud technologies provides the ability to receive and store data in
large volumes, centrally and independently from other systems. The developed software is uni-
versal and can be used on fundamentally other monitoring systems, on any server or on a local
machine. The application is easily scalable for use in monitoring industrial and transport compa-
nies, residential areas in the interior of buildings and open areas, providing the necessary auton-
omy, stability and cost savings.

UDC 621.311

Shmelev, Yu. N. Electrotechnical complex of retractable wind power installation, for primary
emergency power supply of airborne aircraft complexes / Yu. N. Shmelev, S. M. Boyko,
O. I. Sablin, S. I. Vladov., E. S. Chernikhova // Electromagnetic compatibility and safety on
railway transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 58-64.

Purpose. Development of electrotechnical set of retractable wind power installation on the
basis of an asynchronous generator, for feeding the primary emergency system of electric supply
of airborne complex of aircraft with automatic control system. Relevance. It has been estab-
lished that one of the energy-efficient variants of the structure of the energy complex of the pri-
mary emergency system of power supply of flying pararat is a system with an asynchronous gen-
erator (AG). One of the most important problems that arise when using AG with condenser exci-
tation in autonomous power supply systems is voltage stabilization at variable rotor speed and
alternating load. The frequency of rotation of the generators can be adjusted provided the fre-
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quency of the generated oscillations is constant or remain constant. In the general case, the oper-
ation of a generator with variable rotational frequency and variable frequency is possible. Scien-
tific novelty. In order to efficiently utilize the generated electric energy of winding wind power
installations of aircraft, it is proposed to use the theory of fuzzy sets for controlling energy pa-
rameters, which is one of the important factors in providing a reliable and qualitative primary
emergency power supply system. Practical significance. The proposed electrotechnical system
of a retractable wind power installation and the approach to construction of its control system
allows us to develop effective variants of the primary emergency power supply, including air-
crafts.

UDC 621.38

Serdiuk, T. M. Lithium-ion batteries for reserved power supply of railway automatics and
communication devices / T. M. Serdiuk, M. Feliziani, A. A Kovalenko, lev. V. Kuznetsova //
Electromagnetic compatibility and safety on railway transport. — 2017. — No 14.— Dnipro:
DNURT, 2017. — P. 65-75.

The purpose of the research work is to solve the problem of improving the electrical energy
quality parameters and facilitating work of service staff by upgrading the reserved power supply
system of railway automatics and communication devices. This can be achieved by the analysis
of the possibility of using new generation lithium-ion batteries at the electrical interlocking
posts, crossings and in communication devices.

Comparative characteristics were done for modern lithium-ion batteries of small and large
capacity. The possibility of using modern types of lithium-ion batteries is estimated as reserve
sources for power supply of automatics devices. The operation modes of lithium-ion batteries are
considered.

Applying of lithium-ion batteries of a new generation with a capacity of 100...360 A-h in
railway automatics devices will reduce the size and weight in 5...10 times, free up the premises,
and also eliminate harmful working conditions that arise at the caring for lead and alkaline bat-
teries. At the same time, the service life of the batteries increases from 7...10 to 20...25 years.
The economy of money will be improved. It based on the cost of periodic replacement and utili-
zation of lead and alkaline batteries. So, the economy of money resources at operation of lithi-
um-ion batteries for 20 years will make not less than 350 %.

The possibility of using flexible lithium-ion batteries as sources of power supply is consid-
ered for portable radios. A typical scheme was proposed for charging such batteries based on the
SC80x microcontrollers.

UDC 621.316.98:699.887.2

Diakov, V. O. Experimental determination of the zone of lightning protection / V. O. Diakov,
O. V. Shevchenko // Electromagnetic compatibility and safety on railway transport. — 2017. —
No 14. — Dnipro: DNURT, 2017. — P. 76-79.

Goal. Explore the possibility of determining the zone of protection of lightning rod shafts un-
der laboratory conditions. Urgency of work. Taking into account that protection of isolation of
equipment of traction substations and contact network in traction power devices from atmospher-
ic and switching overvoltage is currently relevant. In this regard, the definition of the zone of
lightning rod protection in the laboratory is of practical interest, increases the efficiency of the
educational process at the department and allows for the training of highly skilled specialists in
the field of traction power supply. Results. This article describes the consequences of the devel-
opment of a lightning strike between the cloud and the earth. The history of the formation of the
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principles of protection against direct lightning strikes is noted. The requirements for rod light-
ning rods are specified

The results of the experimental determination of the protection zone of the rod lightning-
produced, obtained on models in the high-voltage laboratory of the University, are presented. A
description of the circuit diagram of a high-voltage test facility is given. Based on the tests car-
ried out, a calculated expression was obtained to determine the radius of the protection zone of
the rod lightning rod model. Such studies will improve the quality of the learning process when
studying ways to protect against direct lightning strikes of traction power supplies.

UDC 621.311: 621.331

Suschenko, K. B. Optimization supplied electricity at the use of non-traditional power
sources / K. B. Suschenko, O. M. Polyah // Electromagnetic compatibility and safety on railway
transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 80-85.

The possibility of using alternative energy sources from the use of weather conditions analy-
sis to increase the efficiency of electricity generation is considered. An intellectual control sys-
tem for switching energy sources in real time is presented, taking into account the forecast data
on consumption and electricity generation.

SAFETY ON RAILWAY TRANSPORT

UDC 656.25

Romantsev, I. O. Experimental determination of basic data for probabilistic research of the
state of railway circuit of tonal-frequency / 1. O. Romantsev // Electromagnetic compatibility and
safety on railway transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 87-93.

Purpose. Determination of mathematical model with the probabilistic parameters of tonal-
frequency railway circuit, leadthrough of the concomitant measurings and their analysis, forming
of maximum sizes of the probabilistic states of object.

Methodology. At research of the probabilistic states of railway circuit the terms of measur-
ings of probabilistic descriptions, parameters of transformations of frequency-temporal descrip-
tions of signals are certain, the statistical results of the conducted measurings are analyzed, the
table of the probabilistic diagnostic is formed, and the probabilistic scopes of diagnostic of the
states of tonal-frequency railway circuit are got.

Findings. Determination of scopes of premature exit from working condition state of tonal-
frequency railway circuit.

Originality. Principle of determination of statistical information is presented for the system
of the probabilistic diagnosticating of tonal-frequency railway circuit, laws of distributing of pa-
rameters and finding of premature exit state and maximum scopes of electric parameters.

Practical value. Findings enable to form the system of the probabilistic diagnosticating of
tonal-frequency railway circuit.

UDC 625.113:625.173.4

Kurhan, M. B. Investigation of the influence of the state of the railway track in terms of soft-
ness and safety of trains/ M. B. Kurhan, D. M. Kurhan, S. Yu. Baidak, N. P. Khmelevska //
Electromagnetic compatibility and safety on railway transport. — 2017. — No 14. — Dnipro:
DNURT, 2017. — P. 94-101.

The need to increase the speed of movement and monitor the technical condition of the rail-
way plan leads to the need to study the effect of the state and the parameters of the curves on the
smoothness and safety of train traffic.
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The technique used in the work provides for the analysis and evaluation of initial data on the
state and parameters of the curves that are used in track distances. The results of the analysis of
the survey of the curves at the Sinelnikovo-Chaplino section for the time from 2013 to 2016 are
presented in the article. It is shown that the final result brings subjectivity, qualification of the
performer and other factors. As a result of the straightening operations performed by the VPR
machines, the curve does not correspond to the initial passport data. The technique proposed by
the authors makes it possible to estimate the intensity of the build-up of residual deformations,
their influence on the smoothness and safety of train traffic. When designing road repairs, it is
possible to achieve a significant gain in time by resuming the design radii, establishing a path to
the design position with in-line maintenance and repair robots by machines.

Scientific approaches to assess the state and parameters of the curves in the plan and their im-
pact on the smoothness and safety of train traffic have been developed. The system of criteria for
assessing the state of curves is supplemented, which affects the accumulation of pathway disor-
ders in the plan, calculation formulas are proposed for determining the permissible speed if the
taps of curvature and the elevation of the outer rail do not match in the curves. The results ob-
tained will be useful for carrying out measures to increase the speed, smoothness of traffic, en-
sure the safety of train traffic in curved sections of the track, especially in the directions of high-
speed train traffic.

UDC 621.397:535.65

Snizhko, Ye. M. Mobile system for measuring the color characteristics of objects /
Ye. M. Snizhko, M. M. Milykh, M. P. Motsnyj, D. V. Chernetchenko // Electromagnetic compat-
ibility and safety on railway transport. — 2017. — No 14. — Dnipro: DNURT, 2017. — P. 102-106.

The article deals with the problem of creating a mobile device for measuring the color charac-
teristics of both light sources and unlighted objects when illuminated with white light. The de-
vice is based on the TCS230 sensor, which contains a matrix of photosensors with calibrated fil-
ters, digital control and a digital output signal. Measured chroma signals are read by the micro-
controller and transmitted via the Bluetooth module to a mobile device (smartphone, tablet) that
works in the Android operating system. The developed application for the mobile device allows
to receive information from the microcontroller through the radio channel, to calculate the color
characteristics of the object, to visualize the measurement results, to store the results on the de-
vice or to transmit via the Internet to the cloud services for further processing. The instrument
was calibrated on standard lamps with known color temperatures, as well as measuring the color
temperatures of energy-efficient lamps.
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