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Pedepar:

1. MeTo10 po60TH € NifgBuUIlleHHS €(PEKTMBHOCTI KOMIIEHCALlii peaKTUBHOI IIOTYXHOCTI B PO3NOIiIbHUX MEPEKaX 3
Pi3KO3MIHHMMY HECUMETPUYHUMY HaBaHTaKeHHSIMU. [I7151 MOCSTHEHHS Liiei MeTr HeOoOXiHO po3B’sI3aTy TakKi 3a7adi:
1. TIpoananizyBat MeTogu Ta 3aco6M MinBUleHHS e(eKTUBHOCTI KOMIIeHCallii peakKTUBHOI IOTY>KHOCTI CIIO’KMBayviB
3 Pi3KO3MiHHMMY HECUMETPUYHMMU HABAaHTA-’)KEHHSAMU Ta CUCTEMATU3yBaTH BilOMi TeOpeTHYHI migxonuy; 2.
Po3pobuTty MeToau NiBUIIEHHS e(EeKTUBHOCTI KOMIIEHCallii peaKTUBHOI IIOTY>KHOCTI Ta CHUMETPYBaHHS
HaBaHTaXXEHb 3 YPaxXyBaHHSM CTaTUYHUX XapPaKT€PUC-TUK BY3JliB HABAHTaXXEHb; 3. BUKOHATU MOMEJIIOBaHHS CUCTEM
KEPYBaHH$ MIPUCTPOSIMUA TMHAMIYHOI KOM-TI€HCallil p€aKTUBHOI [TOTY>KHOCTI Ta CUMETPYBaHHS HABAaHTaXEHb; 4.
Po3pobuTty MmeTonu OLiHIOBaHHS €(EeKTUBHOCTI KOMIIEHCAllii peaKTUBHOI IIOTY>KHOCTI CIIO’KMBAYiB 3
HECHMETPUYHUMU HAaBaHTAKEHHIMY; 5. [I[pakTUUHO peasnidyBaTy alaiTUBHI CUCTEMU K€PYBaHHS

KOMHCHCHHWIHVIMH CUMETPYBAJIbHVMU IIPUCTPOAMU 3 YPAXYBAHHAM CTATUYHUX XdPAKTEPUCTUK HABAH-Ta’KEHb.



O6’exT pociigxeHHs. [Ipoec KomneHcalii peakTUBHOI IOTY>KHOCTI B pO3IO-IiJIbHUX Meperkax 3 Pi3KO3MiHHUMU
HECUMEeTPUYHMMH HaBaHTaXeHHSIMU. [IpenmeT nocimkeHHs. MeTonu Ta 3acobu MifBUIeHHS e PeKTUBHOCTI KOM -
IeHcallii peaKTUBHOI IIOTY>KHOCTI B PO3NOIIJIBHUX MEPEXKaxX 3 Pi3KO3MIHHMMU HECU-METPUYHUMU
HaBaHTaXEHHSIMU. Metonu pociuigkenHs. [1in yac poboTu HaJ AUcepTalielo BUKOPUMCTOBYBA-JIMCh METOAU
TOCJIiIPKEHb, sIKi 6a3yBanCs: HA TEOPil €IeKTPOTEXHIKY — [IPY OTPU-MaHHI aHAIITUYHUX BUPa3iB KpUTEPIiiB Ta YyMOB
KOMITIeHcallil peakTUBHOI TOTY>KHOC-Ti; Ha Teopii JIiHillHOI asire6py — Mpu No6YIOBI MaTeMaTUUYHUX MOJeeil
KEPYBaHHS CUMETPYBaJIbHUMHU IPUCTPOSIMU; HA METOJIAX MaTEMAaTUYHOTO MOJIEJIIOBaHHS — [IPY aHai3i IOMUIIOK
CAMETPYBAHHS HaBaHTAKEHb 3 BUKOPUCTAHHSIM OTPUMAaHUX MaTe€-MaTUYHUX MOJEJIEN CUMETPYBAJIbHUX NIPUCTPOIB;
Ha Teopii MaTeMaTUYHOI CTATUCTU-KU — [IpY IIPOBEJEHHI CTATUCTUYHOI OOPOOKY pe3yJbTaTiB eKCIIepUMEHTAJIbHUX
Io-ciimpKeHb. HaykoBa HOBU3HA O€PKAaHUX PE3YJIbTATIB i TOJIOKEHD, 110 BUHOCATLCS Ha 3aXUCT, I1OJISITAE Y
BIOCKOHAJIEHHI IPOLIeCY KEPYBAaHHSI IPUCTPOSIMU KOMIIEHCAllii pe-aKTUBHOI MOTY>KHOCTI, IO 3a06e31edye
igBUIIEHHS €(PEKTUBHOCTI PO3NOIIIHAX Me-PEX 3 Pi3KO3MIHHUMY HECUMETPUYHMMU HaBaHTAXKEHHSIMU. B po6oTi
OTPMMAHO TaKi HayKOBi pe3ysbTaTy: 1. Biepiie CTBOpEHO METOJI KePyBaHHS KOMIIEHCALITHO-CUMETPYBaJIbHUIMU
IIPUCTPOSIMU 3 afanTalielo iHpopMaTUBHUX [IapaMEeTPiB 33 XapaKTepOM CTaTMYHUX XapaKTEPUCTHUK BY3JliB
HaBaHTaXXeHb, 110 3abe3nevye NigBulleHHs ePeKTUBHOCTI KOMIIEHCallil peaKTUBHOI MOTY>KHOCTI CIIOKMBAYiB 3
Pi3KO3MIHHMMM HECUMETPUYHN-MU HaBAaHTAKEHHSIMHU. 2. YIOCKOHAJIIEHO METOM, KEPYBAaHHS IPUCTPOSIMU
IVHaMiyHOi KOMIIeHcalii pe-aKTUBHOI IOTYKHOCTi Ta CUMETPyBaHHSI HaBaHTaXeHb 33 6araTOKpaTHOI HECUMETPii
HaBaHTaXeHb Ta HECMMETPIii HAPyTH JKepeJia JXUBJIEHHS, SIKAI BilPi3HSE€TbCS aiall-TUBHUM BUOOPOM
iHopmMaTUBHOrO NapameTpa Iifl, YaC CUMETPYBAaHHS HANPYyTH, 10 3abe3nedye MigBULIEeHHS €(DEeKTUBHOCTI
BUKOPMCTaHHS KOMIIEHCAL[iIHO-CUMETPYBAJIbHUX IIPUCTPOIB. 3. [liCTaB OJA/IBIIOTO PO3BUTKY METO/I, OL[iHIOBAaHHS
e(eKTUBHOCTI KOMII€H-Callii peaKTMBHOI IOTYKHOCTI CIIOXKMBAUiB, KM 32 PaXyHOK BUKOPHCTaHHSI IBOMO-
Ia7bHOTO 6eTa-pOo3MOiay Pi3KO3MIHHMX HaBaHTAKEHb, BPAXOBY€e HEPIBHOMIPHOCTI rpadikiB HaBaHTaK€Hb, 10
I03BOJISIE€ 3HAYHO ITOKPALIUTYU OOrPYHTOBAHICTb NPUMHATTS pilieHb. OfepskKaHi HAyKOBi pe3ybTaTy a caMe: CUCTEMY
KEPYBaHHS PeryysiTOpOM Pea-KTHUBHOI IOTYKHOCTI Ta aJIFOPUTM BUMIipIOBaHHS iHPOPMATUBHUX NTApaMeTpPiB BIIPO-
BampkeHo B 11T, TIpomaBTOMaTHKA”, 1[0 NifTBEPIPKEHO aKTOM IIPO BIIpOBaIKkeHH Bif 7.11.2016 p. PesynbraTn
pO6OTH TaKOX BUKOPUCTOBYIOThCSl y BHTY Ha kadenpi “EneKTpoTexHiuHi CUCTEMU €J1IeKTPOCIOKMBAHHS Ta
€HEepreTUYHUN MEeHEeIKMEHT IS MigroToBKY ¢axiBIliB 3a crernianpHicTio 141 - “EnekTpoeHepreTrka, e1eKTpoTe-
XHiKa Ta eJIeKTpOMexaHika”, JoBiKa [1po BIpoBajkeHHs Bif, 7.02.2017 p. BuksaneHi B nucepTalii pe3yabratu
IOCHiIXeHb O0yyn arpobOBaHi Ha TaKMX HAayKOBUX KOH(epeHLisx: MDKHapoHill HAayKOBO-TEXHIUHIiN KOH(pepeHLi
«OnTuManbHe KepyBaHHs enekrpoycraHoBkamu (OKEY-2011, 2013)» (m. Binauug, 2011, 2013 pp.), MixkHapoHiit
HAyKOBO-TeXHiYHi} KoHPepeHLii «KoHTposb i ynpasiliHHS B ckianHux cuctemax (KYCC-2003, 2012)» (M. BinHuns -
2003, 2012 pp.).

2. The aim of the work is to increase the efficiency of compensation of reactive power in distribution networks
with sharply varying asymmetric loads. To achieve this goal, the following tasks need to be addressed: 1. To analyze
methods and means of increasing the efficiency of compensation of reactive power of consumers with sharply
varying asymmetric loadings and to systematize known theoretical approaches; 2. To develop methods for
increasing the efficiency of compensation of reactive power and load balancing taking into account the static
characteristics of load units; 3. Perform simulation of control systems of devices for dynamic compensation of
reactive power and load balancing; 4. To develop methods for estimating the efficiency of compensation of
reactive power of consumers with asymmetric loads; 5. Practically implement adaptive control systems for
compensating symmetrical devices taking into account static characteristics of charging. Object of study. The
process of compensation of reactive power in distribution networks with sharply varying asymmetric loads.
Subject of study. Methods and means of increasing the efficiency of compensation of reactive power in distribution
networks with sharply varying non-metric loads. Research methods. During the work on the dissertation, methods
of research based on: on the theory of electrical engineering - when receiving analytical expressions of criteria and
conditions for compensation of reactive power; on the theory of linear algebra - when constructing mathematical
models of control of symmetric devices; on methods of mathematical modeling - when analyzing load balancing
errors using the obtained mathematical models of symmetrical devices; on the theory of mathematical statistics -



in the course of statistical processing of the results of experimental research. The scientific novelty of the results
obtained and the provisions made for protection is to improve the process of controlling reactive power
compensation devices, which ensures an increase in the efficiency of distributed devices with sharply varying
asymmetric loads. The following scientific results were obtained in the work: 1. For the first time a method of
control of compensation-symmetrical devices with the adaptation of informative parameters based on the nature
of static characteristics of load nodes has been created, which provides for increasing the efficiency of
compensation of reactive power of consumers with sharply varying asymmetric loads. 2. The method of controlling
the devices of dynamic compensation of reactive power and the load balancing for multiple load asymmetry and
voltage asymmetry of the power supply, which is distinguished by the adaptive choice of the informative
parameter during the voltage equation, which provides an increase in the efficiency of the use of compensating
and symmetrical devices, is improved. 3. The method of estimating the efficiency of compensation of reactive
power of consumers, which, due to the use of two-dimensional beta distribution of abrupt loads, takes into
account uneven load schedules, has been developed further, which can significantly improve the validity of
decision-making. The received scientific results namely: the system of control of the reactor power regulator and
the algorithm of measurement of informative parameters was implemented in PP "Promavtomatika", which is
confirmed by an act on implementation from 7.11.2016. The results of work are also used in VNTU at the
department "Electrotechnical systems of power consumption and energy management "for the training of
specialists in specialty 141 -" Electric power, electrotechnics and electromechanics ", the certificate on
implementation from 7.02.2017. The research results presented in the dissertation were tested at the following
scientific conferences: International Scientific and Technical Conference "Optimal Electrical Control (OKEU-2011,
2013)" (Vinnytsya, 2011, 2013), International Scientific and Technical Conference "Control and Control in complex
systems (KUSS-2003, 2012) "(Vinnytsya - 2003, 2012).
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