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Tema gucepranii:
1. ABTOMaTH30BaHa CUCTEMA KOHTPOJIIO €JIEKTPOCIIOKABAHHS TA OLiHKU SIKOCTi EHEPreTUYHUX IIPOLECIB Y

pOBHO,ﬂiJ’[bHI/IX MeEpeiKax HU3BKOI HaIlpyru

2. An automated system of power consumption control and the assessment of quality of power processes in low
voltage distributed networks

Pedepar:

1. Incepraujiiina po60Ta NpUCBSIYEHA BUPIlIEHHIO TPO6IeMU HU3BbKOI SIKOCTI €JIeKTPUYHOI eHeprii y po3noibHUX
Mepexkax HU3bKOI Halpyry IPOMUCJIOBUX MiJIIPUEMCTB, 1[0 YMHUTDb CYTTEBUI BILJIMB Ha PEKUMU POOOTH 1
€JIEKTPOMATHITHY CYMICHICTb MiJKJIIOUE€HHUX [0 LMX MEPEX CIOXUBaYiB. Y poOOTi MpOaHaizoBaHO MUTAHHS MO0
0co6MBOCTEN 3MiHU IT0Ka3HUKIB siIKocTi (T151) enexTpuyHoi eneprii (EE) y mocigpKyBaHUX eJIEKTPUYHUX Mepeskax Ta
[IEPCIIEKTUBHUX METO/B iX KOHTPOJIIO Ta BUSHAYEHHS CNIOXMBaHHA EE B yMOBaxX IPOMUCIIOBUX MiJIIPUEMCTB.
JloBenieHO, 0 B YMOBAaX HACUYEHOCTi PO3NOAIIbHUX MEPEK HEJIIHIHHMMU CIIOKMBaYaMU JOMIHYIOUMM (PAKTOPOM
noripuieHHs [15] € HecuHycoianpHICTD CTPYMIB, a y LiZIOMY psi BUIIQOKIB i HANIPYTY XXUBJIEHHS Ha (QOHI JOCUTD
BHCOKOTO PiBHS ix HecumeTpii. [Ipu 11bOMy 0COOJIMBICTIO PO3PaXyHKiB €HEPreTUYHUX IPOLECIB y 3a3HAYEHUX
YMOBAX € HEMO>KJIUBICTb 6€3[10CePeIHbOr0 BUKOPUCTAHHS TE€OPii Ta METOIB, 32aCTOCOBHUX IIPU iX CUHYCOiIHIl
3MiHi, a 3 iCHyI0UMX CUCTE€M BU3HAYEHHSI €JIEKTPOCIIOKMBAHHS Ta [15] enekTpru4HOi eHeprii, 17151 po3B’si3aHHS
MOCTaBJIEHUX 3a7ja4 IPUAATHI JInIlle KOMITIOTEPHI 3aC00M BUMIpIOBaHHS Ta iX HU3bKOBAPTiCHI MiKpOKOHTpOJIEPHi
AHaJIOTY 1J1s1 BUIIQAKY PO3MOIiIbHUX BUMIPIOBAJIbHUX CUCTEM. Y pe3yJIbTaTi 00yMOBJIEHO HAMPSIMKU
YIOCKOHAJIEHHS iCHYI0UMX Ta OCOGIMBOCTi pO3pOOKY HOBUX METOZIB i 32C06iB BUBHAUEHHS €HEePrOCIIOKMUBAHHS Ta
[15] enexTprvHOi eHeprii yepes CKIag0Bi MUTTEBOI IIOTYKHOCTI, 1110 HaJla€ MOXJIUBICTb BIIPOBAI)KEHHS €(DEKTHBHUX
3aX0JiB aBTOMaTU4YHOI KOMIIEHCALlli HECUMETPIi Ta HECMHYCOINANIBHOCTI B €JIEKTPUYHUX MEPEXKaX HU3bKOI HAIIPYIU.
OTprMaHO YTOYHEHI pO3PaxXyHKOBI CIIIBBiJHOLIEHHS [JIS1 NOCiIPKYBAaHUX CKIIA[OBUAX €EHEPrOCIIOKUBAHHS |
IIOKA3HUKIB SIKOCTi esleKTpoeHeprii. O6yMOBJI€HA MOXKJIUBICTb (POPMYBAHHS OIIATU €JIEKTPUYHOI €Heprii AJ1s
OKPEMUX CIIOKMBAYiB 3aJI€JKHO BiJl OCHOBHUX CKJIQAOBUX MOTYKHOCTI, III0 BU3HAYAIOTh €HEPTONPOLEC — AKTUBHOI,
PEaKTUBHOI Ta MOTYXHOCTI CIIOTBOPEHHS. JloBelieHa e(eKTUBHICTb ifeHTUPiKalii 32 OIIOMOTr0I0 PO3p06IEHOTr0
MaTeMaTU4HOro 3a6e3MneuyeHHs 0JHO(PA3HUX i TpU(Pa3HUX CIIOKUBAUIB, 1[0 CIIOTBOPIOIOTH SIKICTh €HEPreTUYHUX
IIPOLIECIB Y HU3bKOBOJIbTHUX PO3MOIIIbHUX MEPEKax Ha OCHOBI KOHTPOJIIO Bu3Ha4YeHUX [1fl B okpeMux By3ssax
Mepexi. BusHayeHo nuIsIxu peasisalii po3po6I0BaHNX METOiB Ta 3aC00iB y CKJafli aBTOMaTUYHOI CUCTEMU
JloCTOBipHICTh OTPUMAHUX Y AUCEPTALINTHOI POOOTI TEOPETUYHUX 10JIOXKEHD MiATBEPIKY€EThCS PE3YJIbTaTAMU
MaTeMaTU4HOro Ta Qi3UYHOTO MOJIEJIIOBaHHS, EKCIIEPMMEHTAJIbHUX [IOCIiI)KEeHb Ta NOCIiIHOI0 arpoobaLiielo y

IIPOMHUCIIOBOCTI.

2. The thesis deals with the problem of low quality of electric energy in the low power distribution networks of
industrial enterprises, which greatly affects the operation mode and electromagnetic compatibility of the
consumers connected to these networks. The thesis contains the analysis of the issue of the peculiarities of the
change of quality indicators (QI) of electric energy (EE) in the researched electric networks and promising
methods of their control and determination of EE consumption in the conditions of industrial enterprises. It is
proved that in the conditions of saturation of distribution networks by nonlinear consumers the dominant factor
of QI deterioration consists in non-sinusoidal currents and in a number of cases also in supply voltages, against the
background of rather high level of their asymmetry. The peculiarity of the calculations of energy processes in
these conditions consists in the impossibility of direct use of the theory and methods applicable to their sinusoidal
change, and among the existing systems of determination of electric consumption and QI of electric energy, only
computer means of measurement and their low-cost microcontroller analogues for a case of the distributed
measuring systems are suitable for the solution of the set tasks. As a result, the directions of improvement of



existing methods and means of determination of energy consumption and QI of electric energy via the
components of instantaneous power and features of development of new ones are determined, which makes it
possible to introduce effective measures of automatic compensation for asymmetry and nonsinusoidality in low
voltage electric networks. Improved calculated ratios for the researched components of energy consumption and
electricity quality indicators are obtained. The possibility of forming payment for electricity for individual
consumers depending on the main components of power that determine the energy process - active, reactive and
distortion power is determined. The efficiency of identification with the help of the developed mathematical
support of single-phase and three-phase consumers that distort the quality of energy processes in low-voltage
distribution networks based on the control of certain QI in individual network nodes is proved. The ways of
realization of the developed methods and means as a part of automatic system of technical accounting of the
electric power are determined and features of its construction and effective use are revealed. The reliability of the
theoretical propositions obtained in the thesis is confirmed by the results of mathematical and physical modeling,
experimental research and experimental testing in industry.
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