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1. PeecTpatiist i 06po6ka inpopmalii B cucTeMax CIOCTEPESKEHHS Ta OL[iHIOBAHHS CTaHYy €J1IeKTPOEHEePreTUYHUX
00’eKTiB

2. Recording and Processing of Information in Systems for Monitoring and Evaluation of Electric Power Facilities

Pedepar:

1. O6’eKT moCAimKEeHHS: IPOLIECU B €JIeKTPOEHEPTEeTUYHUX CUCTEMaX. MeTa po6OoTH: MiABUIIEHHS HALINHOCTI Ta
6e3rnexy QyHKIIOHYBaHHS €JIEKTPOEHEPreTUIHUX 00’€KTIiB Ta CUCTEM €JIeKTPOIIOCTaYaHHS 3aJli3HUIb MIJITXOM
MiJBUIIEHHS] TOYHOCTI PeecTpallil mapameTpiB 06J1afHAHHS Ta PESKUMIB 1OTO pOGOTH, TOUHOI CUHXPOHi3arlii
3apeecTpoBaHoOi iH(opMallii He3a/1e>XKHO Bif Miclsg po3TallyBaHHs IPUCTPOIB, 3aCTOCYBAHHS HOBUX aJITOPUTMIB
006po6ku iHdopmaliii. MeTonu nocCiiIKeHHS: MaTEMaTUYHE MOJIEJIIOBaHHS, METOIY allpOKCUMallii Ta rapMOHIITHOTO
aHaizy, nudposa QinpTpalis, eKCriepuMeHTalIbHI MeTPOJIOTiyHi focinkenHs. TeopeTuyHi Ta IpaKTHU4Hi
Pe3yJbTaTU i HOBU3HA: pO3p006JIEHO MaTeMaTUYHy MOZeJb BUOOPY YaCTOTU JYCKpeTU3allii CUTHaJIIB, 110
PEECTPYIOTHCS Ha €JIEKTPOEHEPTETUUHUX 00'€KTaX, 3 ypaXyBaHHSIM IOXMOKY allpoKcuMalii i crenens
AMPOKCUMYIOUOTO MOJIIHOMA, SIKa [103BOJIsIE BUOPATH ONTMMAJIbHE ii 3HaU€HHS 1J1 Pi3HUX BUJIIB 6€311epepBHUX

IIPOLIECiB i 3aBASIKY [IbOMY CTBOPUTH OiJIbIll TEXHIYHO i EKOHOMIYHO JOCKOHAJI MPUCTPOi peecTpauii Ta 06podKu



indopmarii; Briepuie BCTaHOBIEHO 3aJI€XHICTh MOXUOKM BU3HAYEHHS (a3 CUHYCOiNaJbHOTO CUTHAJTY TIPU HOTO
peecTpauii Bif TOXuOKY arnpoKcumaliii, 4acTOTH AUCKPeTU3allii i 4acToTh caMoro CUrHaiy, o JO03BOJIUIIO
3a0€311eYUTH BUKOHAHHS BUMOT JJO TOYHOCTI BEKTOPHUX BUMIpIOBaHb HAIPYT 110 KiHLAX JIiHi] eslekTporepenayi npu
BIIPOBA/’)KEHHI HOBUX iH(pOPMaLiMHUX TEXHOJIOTI! B yIIPaBJliHHI €EHEPrOCUCTEMAMU; 3aIIPONTOHOBAHO METO],
CUHXPOHIi3alii BUMIpIOBaJbHUX MOAYJIB CUCTEM PeeCTpallil IapaMeTpiB PO3NOAIIEHNX €JIEKTPOEHEPTETUYHUX
00'€KTiB, SIKUY TIOJISITA€ B IPUB'SI31li IepexoliB BUMIPIOBAHMX CHUTHAJIIB Yepe3 HYJIbOBE 3HAaYEHHS [0 LIKAJIU Yacy
GPS, 1m0 103B0INIIO 326€3M1€YUTH HEOOXiTHY TOYHICTh CUHXPOHI3alii BUMipIoBabHOI iHpopmallii i Ha 11ii1 OCHOBI
PO3MUPUTU PYHKIIOHAJIbHI MOXJIMBOCTI CUCTEM YIIPABJIiHHS Ta MiABUIIUTY HAAiNHICTh pOOOTH
€JIEKTPOEeHepreTUYHUX 00'eKTiB. [IpeMeT i CTyIiHb BIIPOBaIKEHHS: BUKOPUCTOBYIOThCS Ha 12 nincrannisx HEK
«YKpeHepro» Ta Ha O[IHiii 3 TAroBUX MHifcTaHUiN YKp3asni3uulli. EeKTUBHICTb BIIPOBA/I)KEHHS: OTPUMAaHi B
IYcepTaLiliHii pobOTi TEOPETUYHI Ta IPAKTUYHI pe3yJIbTaT BUKOPUCTAaHi I1pX PO3p0o6L;i MiKpOIIPOLLECOPHUX
PEECTPYIOUUX IIPUCTPOIB CUHXPOHI30BaHUX BUMIPIOBAHb, CCTEM CIIOCTEPEKEHHS Ta OLiHIOBAHHS CTAHY
rapameTpiB PeKMMiB pO6OTU OCHOBHOTO €JIEKTPOEHEePreTUYHOro 061aiHaHHS, SIKi BIIPOBA/IKEeHi Ha
esiekTpoeHepretuyHux o6’ekrax HEK «YkpeHnepro» ta Vkpaanisuui. Cdpepa BUKOPHCTaHHS: €J1IeKTPOEHEPreTUYHi

00’€KTH Ta CCTEMU €JIEKTPOIIOCTAYaHHS 3a/li3HUIIb.

2. The object of research: processes in electrical power systems. The purpose of research: improve reliability and
safety of electrical power facilities and systems of electricity supply to railways by improving an accuracy of
recording equipment parameters and its operating modes, a precise synchronization of recorded information
regardless of any location of devices, application new algorithms for processing information. Methods of research:
mathematical modeling, methods of approximation and harmonic analysis, digital filtering and experimental
metrological researches. Theoretical and practical results and innovations: developed a mathematical model of
choosing sampling frequency signals registered in electrical power objects, considering an approximation error
and a degree of approximating polynomial, that allows to select its optimal values for different types of continuous
processes and, thereby, create a more technically and economically committed devices recording and processing
of the information; the first have found out a dependence of error of determining of a phase of recorded sinusoidal
signal from an approximation error, a sampling frequency and a frequency of the signal itself, allowing to meet the
requirements for precision vector measurements voltage at the ends of power lines when new information
technologies in management of power systems are introduced; have offered a method of synchronization
measuring modules of recording system parameters of distributed electric power facilities, which bind measured
signals transitions through a zero with GPS timeline, allowing to provide for a required accuracy of
synchronization measurement data and, on the basis of which, to expand a functionality of management systems
and improve reliability operation of electric power facilities. A subject degree of introduction: are used on 12
substations NPC "UKRENERGO" and on one of the traction substations of the Ukrainian Railways. Effectiveness of
implantation: the theoretical and practical deliverables received in the dissertation work were used in designing
microprocessor-based recording devices for synchronized measurements, systems of monitoring and evaluation
of parameters of operating modes of the basic electric power equipment, which installed at the power facilities of
the NPC "UKRENERGO" and the Ukrainian Railways. Sphere of use: electric power facilities and power supply
systems of railways.
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