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Pedepar/anoTanis:

1. Incepraniiina po60Ta IpUCBIYeHAa BUPIIEHHIO aKTyaJbHOI HAyKOBO-TEXHIYHOI 33/1a4i 010 MifiBUIIEHHS
ePeKTUBHOCTI QYHKIiOHYBaHHS PO3IOAiJIEHUX CUCTEM MOHITOPUHTY SIKOCTi €JIeKTPUYHOI eHeprii B
€JIEKTPOEHEPreTUYHUX CUCTEMAaxX LIJISIXOM PO3POOJIEHHSI METOY alallTUBHOI KJIacTepHOI ineHTudikauii ta
JIOKasTi3alLii Mol 3a eIeKTPUIHOIO BiICTAHHIO 3 yPaxyBaHHAM HEBU3HAYEHOCTI TOMOJIOTIi Mepeski. O6 eKTOM
IOCJIIIPKEHHS € IPOLLECU MOHITOPUHTY SKOCTi €JIEKTPUYHOI €HEPTii B €JIEKTPOEHEPTETUYHNX CUCTEMAX 32
IIOITIOMOT0I0 PO3NOIiyIeHUX iHPOPMalliiiHO-BUMIPIOBATIbHUX KOMILIEKCiB. [IpegMeToM MOCTiIKeHHS € TapaMeTpy
PO3IOLiNEeHNX CUCTEM MOHITOPUHTY SIKOCTi €JIEKTPUYHOI €Heprii B SIKMX BUKOHYETbCS KJIaCTEPHA ineHTudikawis ta
ajlanTUBHA JIOKaJli3alis NoAiN 3a eJIEKTPUYHOIO BiICTAaHHIO 3 YPaxXyBaHHSAM TOIIOJIOTI €JIEKTPUYHUX MepeX. MeToro

IycepTauifiHoi poOOTH € MifiBUleHHS ePeKTUBHOCTI QYHKIIOHYBaHHS PO3IOAiJIEHMX CUCTEM MOHITOPUHTY SIKOCTI



€JIEKTPUYHOI €HEPTii B €JIEKTPOEHEPreTUYHUX CUCTEMAX LHJISXOM PO3POOJIEHHSI METOAY aalTUBHOI KIIACTEPHO]
inenTudikauii Ta sokanizauii nopii 3a €J1IeKTPUYHOIO BiZICTAHHIO 3 YpaXyBaHHSIM HEBU3HAYEHOCT] TOIIOJIOrii Mepexi.
3a pesysbTaTaMy JOCJiIKEHHS OTPUMAHO HACTYIIHI HayKOBi pe3yabTaTUu: — po3p06JI€HO HOBUI METO/, KJIACTEPHOI
ineHTH@ikauii noAii SIKOCTi €JIeKTPUYHOI eHeprii B po3NOIiseHill CUCTEMi MOHITOPUHTY, SIKUH, Ha BiIMiHY Bif,
BilOMMX ITiIXOiB, 10 PO3IJISIIAIOTh JIOKAJIbHI peecTpalii i30/1b0BaHO, 3MiMCHIOE iX aBTOMAaTU4YHE 06 eIHaHHS y
€JIMHI CUCTEMHI M0f1ii HA OCHOBi KOMITJIEKCHOT'O KPUTEPI0 — CIiJIbHOTO BPaxyBaHHS TUITY, 4aCy HACTaHHS,
TPUBAJIOCTI Ta €JIEKTPUYHOI BiICTaHi MK TOYKaMy BUMIPIOBaHHS, — WO NO3BOJISIE IIEPENTH Bill aHAJII3y
(PparMeHTapHUX JAHUX JO LiTiCHOI OLIiHKYM 30ypeHb Ta CyTTEBO 3MEHIINTH iH(pOPMalliliHe HABAHTAKEHHS Ha
IUCTIETYEPCHKUI IEPCOHAJ; — BIIEPIIE 3alIPONIOHOBAHO METO/I, BU3HAUEHHS €JIEKTPUYHOI BiICTaHi MK By3/1aMu
MepesKi Ha OCHOBI rpada 3 afanTUBHUMU Baramu pebep, 1110 BiApi3HIETHCS Bifl TpagULIiiHUX TOTIOJIOTIYHUX METO/IIB,
SIKi CIMPAIOTHCS HA CTAaTUYHO 33/1aHy CXEMY, BAKOPUCTAHHSM aJIFOPUTMY aJJalITUBHOTO BUOOPY HAliMOBipHIIIOTO
LJISIXY TTOMMPEHHS 30ypeHHs 3a (PAKTOM MACHUBY 3aPE€CTPOBAHUX TOJH, 110 JO3BOJISIE YACTKOBO KOMIIEHCYBATH
iHopmalliiiHy HeBU3HAUEHICTb 1IOA0 TOTOYHOTO CTaHy KOMYTalliiHOi anapaTypu Ta IiABUIUTHU JOCTOBIPHICTb
IPOCTOPOBOI MPUB A3KMU MOi1; — yIOCKOHAJIEHO METO/IM JIOKaIi3allii MiCI[1 BUHMKHEHHS TIOPYLIEHb PEKUMIB B
€JIEKTPUYHUX MEPE3Kax, sIKi, Ha BiIMiHY Bifj KJIACUYHUX iMIIEJAHCHUX YY1 XBUJIbOBUX METOJB, IO IOTPEOYIOTh
IOCTYITy IO MUTTEBUX 3HAaUY€Hb CTPYMIiB i Hanpyr, 6a3yl0ThCsl HA 3aCTOCYBAHH] anapary KJIacTepHOro aHali3y
6e31ocepeiHbO 10 IPOCTOPOBO-YACOBUX MAaCUBiB BTOPMHHUX JaHUX, 110 J03BOJIsI€ BUBHAYATHU BY30J1, HAOIVDKINI
IO IKepeJsia 30ypPEeHHs1, BUKOPUCTOBYIOUN BUKJIIOYHO HAsSBHY iHPPACTPYKTYpPy IIPUJIaZiB KOHTPOJIIO SIKOCTi 6€3
BCTaHOBJIEHHS JOJATKOBUX PEECTPATOPIB; — MOJAJIBLIOrO PO3BUTKY HAOy/IM MaTeMAaTU4YHi MO/ieJli IPOsIBiB
[IOPYIIEHb SIKOCTi eJIeKTPUYHOI eHeprii y CKIaoBUX ejleKTpoeHepreTudyHux mepexax 330 /110 /10 kB, siki, Ha
BiZIMiHY BiJl CIIPOIIEHNX MOJIEJIEN, NETAJIbHO BPAXOBYIOTh 3aKOHOMIPHOCTI 3MiHU ITapaMeTPiB MO 3aJIEXKHO Bif,
KOH@irypatii Mepexi Ta MiCList KOpDOTKOTO 3aMUKaHHS, 10 AO3BOJIMJIO aHAJIITUYHO OOI'PYHTYBaTH KpUTepii Ta
IOITyCKU 17151 HaJIalTyBaHHS aJIrOPUTMIB KiacTepusalii. [I[pakTuyHe 3Ha4Y€HHSI OTPUMAHUX PE3YJIbTaTIiB IJ1s
€JIEKTPUYHOI iHXXepeHil [10J1sirae B TAKOMY: — PO3pO0JIeHMI MeTOJ, KlacTepHoi ineHTudikallii Ta afanTruBHOI
JloKasnizauii nofiit Moxe 6yTy BUKOPUCTAHUM SIK QYHKIIOHAJIBHAY MOJYJIb y CKJI/li PO3MOIiIEHUX CUCTEM
MOHITOPUHTY SIKOCTi €JIeKTPUYHOI eHeprii Ta cuctem aucnerdepcbkoro kepysanHs (SCADA /DMS), 3a6e3nedyioun
[I0/IAHHS OllepaTopy y3arajabHeHoi iHpopmallii Ipo noii B Mepexi; — 3aCTOCyBaHHS 3alIpOIIOHOBAHOTO MiTX04y
I03BOJIsIE 3MEHIINTHY iHPOpMallifiHe HABaHTAKEHHSI Ha [1IEPCOHAJI 32 PaXyHOK [TepeX0/ly BiJi MHOKMHU PO3Pi3HEHUX
JIOKaJIbHUX PEECTPalliil 1O KOMIIAKTHOTO HAabOPY iHTErPOBAHUX IO/l 3 yKa3aHHSIM MMOBIPHOTO MicLs ix
BMHUKHEHHS — 110 HiITBEepIKEHO CKOPOYEHHSM KiJIbKOCTI II0BifOMJIEHb ollepaTopa OiblI HiX yBivi B X0i
HaTypPHOTO €KCIIEPUMEHTY; — MaTeMaTU4YHa MofiesIb (pparmeHTa esnekrpoeHepreruyHoi cucremu 330 /110 /10 xB Ta
PO3p0o06JIEHI aITOPUTMU OOPOOKM IaHUX MOXKYTb OYTH BUKOPUCTAaHi B HaBYaJIbHOMY NIPOLECi 3aKjIa/iiB BUIIOI OCBITH
IIpU HiAroToBLi QaxiBLiB 3 €JIeKTPOEHEPreTUKY Ta aBTOMAaTH3allii, a TAKOX y JOCTiTHULLKUX MilpO3Tinax
€HepreTUYHUX KOMIIaHil; — OTpUMaHi pe3ysbTaTh MOXKYTb OyTY BUKOPUCTaHI IIPU IJIaHYBaHHI PO3BUTKY CUCTEM
MOHITOPUHTY SIKOCTi €JIEKTPUYHOI €Heprii, 30KpeMa /1711 BU6Opy MiCllb BCTAHOBJIEHHS BUMipIOBaJIbHUX [IPUCTPOIB 3
ypaxyBaHHSIM JOLIIIBHOCTI JIOKaJIi3aLii MOoIin.

2. The dissertation is devoted to solving a relevant scientific and technical problem of increasing the efficiency of
distributed power quality monitoring systems in electric power systems by developing a method of adaptive
cluster identification and localization of events by electrical distance, taking into account the uncertainty of the
network topology. The object of research is the processes of power quality monitoring in electrical power systems
using distributed information and measurement complexes. The subject of research is the parameters of
distributed power quality monitoring systems in which cluster identification and adaptive event localisation by
electrical distance are performed, taking into account the topology of electrical networks. The purpose of the
dissertation is to increase the efficiency of distributed power quality monitoring systems in electric power systems
by developing a method of adaptive cluster identification and localization of events by electrical distance, taking
into account the uncertainty of the network topology. Based on the results of the study, the following scientific
results were obtained: — A new method for cluster identification of power quality events in a distributed
monitoring system has been developed, which, unlike known approaches that treat local recordings in isolation,



performs their automatic aggregation into unified system events based on a comprehensive criterion — the joint
consideration of type, time of occurrence, duration, and electrical distance between measurement points —
enabling a transition from the analysis of fragmented data to a holistic assessment of disturbances and significantly
reducing the information load on dispatching personnel; — A novel method for determining the electrical distance
between network nodes is proposed for the first time, based on a graph with adaptive edge weights, which differs
from traditional topological methods relying on a statically defined scheme by employing an adaptive algorithm for
selecting the most probable disturbance propagation path based on the array of registered events, thereby
enabling partial compensation for informational uncertainty regarding the current state of switching equipment
and improving the reliability of spatial event attribution; — Methods for localising the point of origin of operating
disturbances in electrical networks have been improved; unlike classical impedance or wave-based methods that
require access to instantaneous current and voltage values, the proposed methods apply cluster analysis directly
to spatio-temporal arrays of secondary data, enabling identification of the node closest to the disturbance source
using exclusively the existing power quality monitoring device infrastructure without installing additional
recorders; — Mathematical models of power quality disturbance manifestations in the constituent networks of
330/110 /10 kV electrical power systems have been further developed; unlike simplified models, these account in
detail for the patterns of event parameter variation depending on network configuration and fault location,
providing an analytical basis for the criteria and tolerances used in configuring the clustering algorithms. The
practical significance of the results for electrical engineering obtained lies in the following: - the developed
method of cluster identification and adaptive event localization can be used as a functional module within
distributed power quality monitoring systems and dispatch control systems (SCADA/DMS), providing the operator
with generalized information about network events; - the application of the proposed approach reduces the
information load on personnel by transitioning from multiple scattered local records to a compact set of
integrated events indicating the probable location of their origin - confirmed by a more than twofold reduction in
operator notifications during the field experiment; - the simulation model of the 330 /110 /10 kV power system
fragment and the developed data processing algorithms can be used in higher education training of specialists in
electrical engineering and automation, as well as in research departments of energy companies; - the results
obtained can be used in planning the development of power quality monitoring systems, particularly for selecting
the installation sites of measuring devices taking into account the feasibility of event localization.
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https://scholar.google.com /citations?user=aE_bPSAAAAA]J

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: XapKiBChbKUil HALIOHAJILHUI YHIBEDCUTET MiCHKOTO

rocriogapcrsa imeHi O. M. bekeTtosa

Kopg 3a €IPIIOY: 02071151

Micue3Haxoa>KeHHS: By/1. YopHorasiBchka, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR:

PeuenszeHnTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. OMensHeHKo ['annHa BikropiBHa

2. Halyna V. Omelianenko

KBasigikanis: . . 1., gou., 05.09.01
InenTudgikarop ORCID ID: 0000-0002-3276-5476
JoparkoBa iHdopmamist: https://scholar.google.com.ua/citations?user=tV3hdrAAAAAJ

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiIBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUNA IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Iayenko Onexkcanap BacuiboBruy

2. Oleksandr V. Diachenko

KBasmigikamis: . 1. 1., 05.14.02
InenTudikarop ORCID ID: 0000-0001-7232-6585
JoaparkoBa iHdopmanist: https://scholar.google.com/citations?user=uall3jgAAAAJ

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI [llepuenko Cepriit IOpitioByy
TOJIOBH pajgu

BnacHe IlpizBume Im's I10o-6aTbKOBI [llepuenko Cepriit OpifioBiy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimasbpHUI 3a ni,qI‘OTOBKy Ceeresik Onexkcangp OnekcangpoBud
00JIiIKOBHX JOKYMEHTIB

Peec1'paTop [Opuenko TersHa AHaTosiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




