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Pedepar:

1. O6'eKT BOCHIIKEHHS: IPOLIeC YTBOPEHHSI OXXeJIeJHO-TIaMOPO3€eBUX BiIKIaieHb HA MTOBITPSIHUX JIHIsSIX
eJIeKTpornepenaBatHHs. [IpeIMeT NOCHiIKEHHS: - eJIEKTPUYHi Ta TEIJIOBI NapaMeTpU OXKeJIeJHO-TIaMOPO3E€BUX
BiIKJ1aieHb Ha [IPOBO/AX IOBITPSIHUX JIiHii PO3NOAINBHUX €JIEKTPUYHUX MEPEeX. MeTa ucepTaliifHoi poboTu:
3HIDKEHHS BiIMOB y €JIEKTPOIIOCTaYaHHI Ha OCHOBI BIIPOBAIPKEHHS iH(POPMaLIiiHOI CUCTEMU MOHITOPUHTY CTaHy
MOBITPSIHUX JIiHIN PO3MOAINIbPHUX €JIEKTPUYHUX MEPEX TP OKeJIeJHO-BITPOBUX SIBUILAX Ha 6a3i po3p0o6IeHnX
METOJIiB Ta TeXHIYHUX 3aC00iB ix peasisalii. MeTonu LOCHIIKEHHS: B OCHOBY POOOTH IIOKJIaA€HO CUCTEMHU MiAXif
IIO TIPOBEJIEHHS TEOPETUYHUX Ta €KCIIEPUMEHTAJIBHUX JOCJIIKEHb, 110 6a3yI0TbCSI HA BUKOPUCTAHHI Teopil
TeIIoMacoobMiHy, Teopii IndepeHiasbHOro Ta iHTerpajbHOT0 YMCJIeHHS, METOIiB TBEPAOTIIBHOIO MOZEJIIOBAHHS,

MaTeMaTUYHUX METOIiB i 00YMCII0BAJIBHOTO €KCIIEPUMEHTY B 33/1a4ax TeIjlonepeadi, KIaCUYHUX METOIiB



BUAMIPIOBaHHS €JIEKTPUYHUX Ta METEOPOJIOTIYHUX IaPAMETPIB IIPU NPOBELEHH] EKCIIEPUMEHTY i CTATUCTUYHOI
Teopii 06poOKY pe3ysbTaTiB eKCIiepuMeHTy. KoMIT'ioTepHe MOJie/10BaHHS IIPOBOAMIIOCS Y IIPOrPaMHOMY KOMILJIEKCI
SolidWorks. [TpakTuyHe 3Hau€HHSI OTPUMAaHUX PE3yJIbTATiB POOOTH /1J1s €J1IeKTPOEHEPreTUYHO] raslysi [ossirae B
PO3pO0Li aIrOpUTMY IIPOTHO3YBAHHS 4aCy MOSBU OXeJIeIHO-TIaMOPO3€BUX BifKaageHb. CTBOpEHa €JIEKTPOHHA
MOJIeJ1b BUMIPIOBAJIbHOTO NIEPETBOPIOBAYA OXKEJeL0yTBOPEHHS OyJla BUKOPUCTAHA IPU PO3POOL
MIiKpPOKOHTPOJIEPHOTO 0JIOKY i BUMipIOBaJIbHOTO IepeTBOPIoBaya iHpopMaLiliHOI CUCTEMU MOHITOPUHTY CTaHy
NOBITPSIHUX JIiHIN B yMOBax OXKeJeJOyTBOPEHHs. Po3po6yieHo peKoMeHaallii 111010 NifBUIeHHS e(eKTUBHOCTI
eKCIyaTalii MoBiTPAHUX JIiHil PO3NOAINIbHUX €JIEKTPUYHNX MEPEXK B YMOBAX OKeJlefoyTBOpeHHs. HaykoBa
HOBHM3HA OJIeP>KaHMX Pe3yJIbTaTiB: yIleplie HAyKOBO OOIPYHTOBAHO BUKOPHCTAHHS Yacy WTYYHOT'O OXOJIOIKEHHS
IiJISTHKA KOHTPOJIbOBAHOT'O IIPOBOJY SIK IEPBUHHOrO iHPOPMATHMBHOIO IapaMeTpy [OYaTKy O>KeJlel0yTBOPEHHS, 110
IO3BOJISIE MiABUIMTY TOYHICTb METOIiB IPOrHO3YBAHHSI NIPOLECY YTBOPEHHSI OXKeJIeHO-TIaMOPO3€BUX BiIKJIa[EHB;
yrepiue po3po6JaeHO METO L IIPOTHO3YBAHHSI OKeJIeIOYTBOPEHHS Ha IIPOBOJIaX MOBITPSIHUX JIiHIN
€JIEKTPOIIEPENABAHHS, KU [10JIITa€ B KOHTPOJIi 3MiHU TPUBAJIOCTI iHTEPBAJIiB 4aCy IIPU JUKIIYHOMY HITYYHOMY
0XO0JIOJPKEHHI KOHTPOJIbOBAHOI AiJITHKY POBOAY 3i CTaJIO WBUAKICTIO, IO 03BOJIsI€E CKOPOTUTH YacC IPUNHATTS
€KCIIJIyaTaliiHUM NIEPCOHAJIOM PillleHb 1040 [IPOBEAEHHS 3aX0/iB 3aXUCTY MOBITPSAHUX JIiHIN; OTPUMAB MOJAJIbIINI
PO3BUTOK METOJI, BU3HAYEHHS [T0SIBU OKEJIETHO-TIaMOPO3€BUX BiIKIa[eHb, SIKUH, HA BiIMiHY BiJl BilOMHUX, BPaxoOBye
[apameTpu MPOBOJY MOBITPSAHOI JIiHii, IO 103BOJISI€ 3MEHIINUTY PO3MiPH [IEPBUHHUX BUMIiPIOBAJIbHUX
[IepeTBOPIOBAYIB i Ha paHHIN cTafii (pikCyBaTH IOYATOK 0XKEJIELOYTBOPEHHS IIISIXOM KOHTPOJIIO €JIEKTPUYHOTO
OINOPY MIX €JIEKTPOJaMH, YTBOPEHMMMU 3 APOTUH BEPXHBOTO ITOBUBY IiISTHKU HEi30J1bOBAHOTO IIPOBOY MOBITPSIHUX
JIiHI} esleKTporepeaBaHHsI; pO3pO0JIEHO y3araJbHEHY MaTeMaTUYHY MOJiesIb pOOOTH BUMIpIOBAJILHOTO
nepeTBOproBayva sl inpopMalifiHOI CUCTEMU MOHITOPUHTY CTaHy NOBITPSIHUX JIiHIN eJleKTporepeaBaHHS B
YMOBax OXeJIeJOYTBOPEHHS, 110 JO3BOJIMJIO BpaXyBaTy apaMeTPy HAaBKOJIMIIHBOTO CEPEIOBUIIA ITPY IIPOBEAECHHI
J0ro TeII0BOro aHanidy. OCHOBHI pe3y/bTaTy BUKOHAHUX y JUCEPTAaLlii JOCiI)KeHb BIPOBaIKeHi B [TAT
"KipoBorpano6seHepro” Ta BUKOPUCTOBYIOThCS B HAaBYaJIbHOMY IIpolieci Kadegpu eJeKTPOTEXHIYHUX CUCTEM Ta

€HEPIreTUIHOI0 MEHEIPKMEHTY ueHTpa]IbHOYKpaiHCbKOFO HaLLiOHaJIbHOI‘O TEXHIYHOTO YHiBepCI/ITeTy.

2. Object of study: the process formation of glaze and rime deposits on overhead power lines. Subject of study:
electrical and thermal parameters of glaze and rime deposits on the wires of overhead lines of distribution electric
networks. The purpose of the thesis: reduction of failures in power supply on the basis of the introduction of an
information system for monitoring the state of the overhead power lines of distribution electric networks in the
case of ice-wind phenomena on the basis of the developed methods and technical means of their implementation.
Methods of research: the work is based on a systematic approach to conducting theoretical and experimental
studies based on the use of the theory of heat and mass transfer, the theory of differential and integral calculus,
solid-state modeling methods, mathematical methods and computational experiment in heat transfer problems,
classical methods of measuring electrical and meteorological parameters during the experiment and statistical
theory of processing the results of the experiment. Computer modeling was designed in the SolidWorks software
environment. The practical significance of the obtained results of work for the electric power industry is the
development of an algorithm for predicting the time of occurrence of glaze and rime deposits. The electronic
model of the ice formation measuring transducer was created. It was used in the development of the
microcontroller unit and the measuring transducer of the information system for monitoring the conditions of
overhead lines in ice formation state. The recommendations on increasing the efficiency of operation of overhead
lines of distribution electric networks in conditions of ice formation have been developed. The scientific novelty of
the obtained results is as follows: for the first time, the use of the artificial cooling of the controlled wire section as
the primary informative parameter of the start of ice formation is scientifically justified, which let to increase the
accuracy of methods for predicting the formation of glaze and rime deposits; for the first time, has been developed
a method for predicting the formation of ice on the wires of overhead transmission lines, which consists in the
control of change of the intervals duration during cyclic artificial cooling of the monitored section of the wire at a
constant speed, which reduces the time for the operating personnel to take decisions of protection measures
conducting for overhead lines; the method for determining the appearance of glaze and rime deposits has been



further developed, which, unlike the known ones, takes into account the parameters of the overhead power lines
wire, which allows reducing the sizes of primary measuring transducers and at an early stage to fix the start of ice
formation by monitoring the electrical resistance between the electrodes formed from the wires of the upper layer
of uninsulated wire section of overhead transmission lines; in the thesis was developed a generalized mathematical
model of the measuring transducer operation for the information system for monitoring the state of overhead
transmission lines in conditions of ice formation, which allowed to take into account the parameters of the
environment during its thermal analysis. The results of this work were implemented in PC "Kirovogradoblenergo"
and are used in the educational process of the Department of Electrical Engineering Systems and Energy
Management of the Central Ukrainian National Technical University in courses of lectures and laboratory works.
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