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Pedepar:

1.V BcTynHil 4acTHHI MiCTUTBCS 3arajibHa iH(OpMallisi CTOCOBHO 3MICTy JucepTaliiiHOi po60TH, HAMIPSIMKY
IOCTiIKeHb, OO PYHTOBYETHCS iX aKTyasbHICTb Ta NIepPCHeKTUBHICTb. CPOPMYILOBAHO METY, O0'€KT i IpegMeT
IOCTiIKeHb, BU3BHAYEHO HAYKOBY HOBU3HY, a TAKOXX HAaBEIEHO BilOMOCTI I1po ny6:ikalii, nifkpecaeHo 0CoOuCTUi
BHECOK 300yBaya Ta y3arajbHEHi OCHOBHI Oflep>KaHi pe3yJibTaTu. B nepmomy po3aisi HaBegeHo pe3yIbTaTh
KOMIIIEKCHOT'O aHaJli3y CBITOBUX T€HIEHLi¥ PO3BUTKY €HEPIE€TUYHOIO CEKTOPY, MDKHAPOJHOIO NOCBilly KEPyBaHHS
peXXruMamMy po60TH PO3NOLUIBHUX €JIEKTPUYHUX MEPEXK Y Cy4YaCHUX YMOBax. PO3IJIAHYTI 3MiHM, SIKi BHOCSTD B
pO6OTY pO3NOiIbHUX MEPEX IHTErPOBaHi 0 HUX JIOKAJIbHI IKepesia eHeprii. Ha nmigcrasi 3gilicHeHoro aHamnisy
OGI'PYHTOBAHO JOLIJIbHICTb 3aCTOCYBaHHS METOY IMHAMIYHOTO KEPYBAHHS peXXUMaMu pOOOTH PO3NOLiNIbHUX

MepEeX 3 JIOKAJIbHUMU JIKepesiaMmu eHeprii. Po3risHyTi 0oco61MBOCTI BUpilIeHHS 3a3HaY€HOI 3a7ja4i B yMOBax



YKpainy, 3 ypaxyBaHHSIM iCHYI0YOT0 arnapaTHOro Ta inpopmauiitHoro 3abesneyeHHs. TakuM YMHOM OOIPYHTOBAHO
BKJIMBICTb peasisallii AMHaMiYHOTO KepyBaHHS pekuMmamu PM B peXXUMi peasbHOrO 4acy, BU3HAY€Hi OCHOBHI
KPOKH BUpIilllEeHHs 3a3Ha4€HOi 3a7a4i. Y Apyromy po3fiji 3a peaysibTaTaMy aHajlizy 6yJ10 3allpOIIOHOBAHO METO],
PO3pPaxyHKY iHAMKATUBHOIO ITIOKA3HUKA JJIs1 EKCIIPEC BU3HAYEHHS [OLiIbHOCTI 3MiHU TOIOJIOTi MEPEXI 3 METOIO
MiHimi3auii BTpaT eneprii. B pe3yabTaTi MaTeMaTU4HOrO MOZEIOBAHHS 3[1iliCHEeHA BepudiKallisi BAKOPHUCTaHHS
iHIMKATUBHOTO MMOKA3HUKA 711 BU3HAYEHHS JOIiIbHOCTI 3MiHM TOTOJIOTii MepexXi. TakuM YMHOM, pO3pO6IEHO
VHiBEpCaJbHUI IHCTPyMEHTAPpil, IKUI MOXe OyTU 3aCTOCOBAaHUI Ha OyAb—SKUX PO3IMKHEHMX CX€MaX pO3NOJiabHOI
MepexXi. 3allpONOHOBAHO TPU BapiaHTU OLIIHKM €KOHOMIUYHOTO €(EKTY Bill BIPOBAI)KEHHS Ta BUKOPUCTAHHS
IVCTaHLiMHO KePOBAaHMX KOMYTalliHUX arapartiB Ta BUOPAHO MTOKA3HUKY [1JIsI OL[iHIOBAHHS 3arajibHOro e(deKTy Bif,
IVHaMiYHOTO KEPYBaHHS peXXMMaMu pob0oTH Mepexi. B TpeTboMy po3iji IpoBeeHO peTesbHU aHali3 MeTOiB
[IPOTHO3YBaHHS €JIEKTPUYHOIO HaBaHTaKEHHS 1 BUXIJHOI IIOTY>KHOCTI [I’)KepeJl pO3IoAiseHo0i reHepatlii Ta
IIPOAHAJIi30BaHO JOCBiJ iX BUKOPUCTAHHS B PI3HOMaHITHMX yMOBax. Ha nifcTaBi 1boro 6ys10 po3po6aeHO HOBY
aJanTyMBHY MOZEJIb IPOrHO3YBAaHHS €JIEKTPUYHOIO BAHTAXKEHHS Ta FeHepallii aKTMBHOI ITOTY>KHOCTI JIOKaJIbHUX
IpKepes eHeprii. B nmpoueci 31iiCHEHOT0 aHasli3y BU3HAYEHO PsiJi METOZIB IIPOTHO3YBAHHS, SKi BKJIIOYEHI Y
aJanTMBHY MOZEJIb IPOrHO3YBAaHHS €JIEKTPUYHOIO HAaBaHTAXXEHHS Ta BUXiAHOI IIOTY>KHOCTI JIOKAJIbHUX IPKEPEJI
eHeprii. [laHa MoZesIb Ja€ MOXJINBICTb MiHIMI3yBaTU MOXMUOKY LIISIXOM aBTOMAaTUYHOI'O 3aCTOCYBaHHS HA KOKHOMY
KPOILli ONITMMAJIbHOTO aJIFOPUTMY IIPOTHO3YBAHHS i TAKUM YMHOM JJ03BOJIS€E MiIBULIUTYA OOI PYHTOBAHICTh Ta
e(eKTUBHICTb pillleHb BiTHOCHO peasisallii Ipouenypy AMHAMIYHOTO KepyBaHHS TOIOJIOTIE€I0 PO3NOiIbHOI MEpPeXKi.
AIanTUBHY MOZEJb Peasi3oBaHO Ha MOBi mporpamyBaHHs Python. Ha ocHOBi MaTeMaTHYHOrO MOJEIIOBAaHHS
aBTOPOM 6YJI0 IPOTECTOBAHO AJJANITUBHY MOZEJb TPOTHO3YBaHHS Ta OTPUMAHO OLIiHKY IIOXMOKM IIPOTHO3Y, SIKa
MoOXe OyTH BpaxoBaHa IIpY BUPIllIeHH] MUTAaHHS JUHAMIYHOT0ill KEPYBaHHS peXXUMaMy poboTu PM msixom
OIepaTUBHOI 3MiHU ii TOMoJIOrii. B 4eTBepTOMY pPO37iji HaBeIeHI pe3yIbTaTh NIPAKTUYHOI peasisallisa BUpilleHHs
33/1a4i IMHAMIYHOTO KEPYBaHHS pe’KMMaMu pobOTH PO3IOAiIbHUX MepesX. Ha mificTaBi po3paxyHKiB 3
BVMKOPVCTaHHSM PeajlbHUX €JIEKTPUYHUX MEPEX Ta iX PEXXMMHUX IIapaMeTPIB JOBEEHO, O 3alPOIIOHOBAHUI
aBTOPOM HOBHUI METOJ, AMHAMIYHOTO K€PYBaHHS KOMYTALifHUMN anapaTaMy, SIKUI IJIIXOM OIIEPATMBHOTO aHAi3y
PEXUMY iCHYIOUOI PO3IIOAINbHOI MEPEXKI, 30KpEMa 3 PO3IIOLIIEHNMY IPKEPEJIaMU €HEPTil, Ta BPaXOBYIOUX IIPOrHO3HI
3HA4YEHHS HaBAaHTAXKEHHS Ta BUXiAHOI IOTY>KHOCTI JIOKAJILHUX JIPKEPEJI €HEPTii, J03B0JIS€ BU3HAYATH OIITUMAJIBHY

IIOTOYHY TOIIOJIOTiI0 MEPEXi, IO AiiCHO 3abe3nedye NOJATKOBE 3MEHIIEHHS BTPAT €JIEKTPUYHOI €HEPTii.

2. The introductory part contains general information about the content of the dissertation, the direction of
research, their relevance and prospects are substantiated. The goal, object and subject of research are formulated,
scientific novelty is defined, as well as information about publications is given, the personal contribution of the
recipient is emphasized and the main results obtained are summarized. The first chapter presents the results of a
comprehensive analysis of global trends in the development of the energy sector, international experience in
managing the modes of operation of distribution electric networks in modern conditions. The considered changes
brought to the operation of distribution networks by local energy sources integrated into them. On the basis of the
performed analysis, the expediency of using the method of dynamic control of the operating modes of distribution
networks with local energy sources is substantiated. Considered features of solving the specified problem in the
conditions of Ukraine, taking into account the existing hardware and information support. In this way, the
importance of the implementation of dynamic control of PM modes in real time is substantiated, the main steps of
solving the specified problem are determined. In the second section, based on the results of the analysis, a method
of calculating an indicative indicator was proposed for the express determination of the expediency of changing
the network topology in order to minimize energy losses. As a result of mathematical modeling, verification of the
use of an indicative indicator to determine the expediency of changing the network topology was carried out.
Thus, a universal toolkit has been developed that can be applied to any open circuits of the distribution network.
Three options for evaluating the economic effect of the introduction and use of remotely controlled switching
devices are proposed, and indicators are selected for evaluating the overall effect of dynamic management of
network modes. In the third chapter, a thorough analysis of the methods of forecasting the electrical load and
output power of distributed generation sources was carried out and the experience of their use in various



conditions was analyzed. Based on this, a new adaptive model for forecasting electric load and generation of active
power of local energy sources was developed. In the course of the analysis, a number of forecasting methods were
determined, which are included in the adaptive model of forecasting the electrical load and output power of local
energy sources. This model makes it possible to minimize the error by automatically applying the optimal
forecasting algorithm at each step and thus allows to increase the validity and effectiveness of decisions regarding
the implementation of the procedure of dynamic management of the distribution network topology. The adaptive
model is implemented in the Python programming language. On the basis of mathematical modeling, the author
tested an adaptive forecasting model and obtained an estimate of the forecast error, which can be taken into
account when solving the issue of dynamic control of the operating modes of the PM by operationally changing its
topology. In the fourth chapter, the results of the practical implementation of the solution to the problem of
dynamic management of distribution network operating modes are given. On the basis of calculations using real
electrical networks and their mode parameters, it is proved that the new method of dynamic control of switching
devices proposed by the author, which by operational analysis of the mode of the existing distribution network, in
particular with distributed energy sources, and taking into account the forecast values of the load and output
power of local energy sources , allows you to determine the optimal current topology of the network, which really
provides an additional reduction in electrical energy losses.
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2. Vasyl P. Kalinchyk

KBasigikanis: k1.1, c.H.c., 05.14.02
InenTudgikarop ORCID ID: 0000-0003-4028-0185
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COO0HM: HaujoHnanbHuii TexHiuHMiA yHiBepcuTeT YKpainu "Kuischkuit

NOJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Aenuctok Cepriti [Terposny
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI Aenuciok Cepriti [Terposny
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY Sluenko Jimutpo BanepiiioBuy

00JIiIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




