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1. ABTOMaTM30BaHa CUCTEMA KOHTPOJIIO €JIEKTPOCIIOKABAHHS Ta OL[iHKY SIKOCTi €HEPreTUYHUX MIPOLECIB y

PO3NOAINILHUX MepekaxX HU3bKOI HAalIPpyTu

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

Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIlI€HHIO IPO6JIEMU HU3BKOI SIKOCTi €J1eKTPUYHOI eHeprii y po3noaibHUX
MepeKax HU3bKOi Hallpyr NPOMHUCJIOBUX MiJTIPUEMCTB, 110 YNHUTD CYTTEBUI BIUIMB HA PEXXUMU pOOOTH I
€JIEKTPOMArHiTHy CyMiCHICTb MigKJII0UEHUX [0 LIUX MEPEX CIOKMUBaUiB. Y poOOTi NpoaHasi3oBaHO MUTAHHS WOA0
0CO6IMBOCTEN 3MiHM NTOKa3HUKIB SIKOCTI (I151) enexrpuyHoi eneprii (EE) y oclimpKyBaHNX €JIEKTPUYHNX MEPEKax Ta
[IEPCIIEKTUBHUX METO/IiB iX KOHTPOJIIO Ta BU3HAYEHHS CIIOKMBaHHA EE B yMOBaxX IPOMUCIIOBUX MiJIIPUEMCTB.
JJoBeneHo, 1110 B yMOBaX HACUYEHOCTi PO3MOAIIbHAX MEPEXX HeJliHIHHUMU CIIOKMBAaYaMu IOMiHYI0UYMM (PaKTOpOM
noripueHHs [15] € HecHHyCOiaNbHICTh CTPYMIB, @ y LiJIOMY ps/i BUNIQAKIB i HAIPYTY XXUBJIEHHS HA (POHI JOCUTD
BUCOKOTO PiBH4 iX HecumeTpii. [Ipy 1bOMY 0COOIMBICTIO PO3paxyHKiB €HEPreTUYHUX [TPOLIECIB Y 3a3HAYEHUX
YMOBAaX € HEMO>KJIUBICTb 06€3[10CepeIHbOr0 BUKOPUCTAHHS Teopii Ta MeTOoiB, 32CTOCOBHUX IIPU iX CUHYCOiNHIN
3MiHi, a 3 iCHyIOUMX CUCTEM BU3HAYEHHS €JIEKTPOCIIOKMBaHHs Ta [1] eslekTpruyHOi eHeprii, 17151 po3B'si3aHHS
IIOCTaBJICHUX 337ja4 IPUATHI JIMIe KOMITIOTEPHI 32C00M BUMipIOBAaHHS Ta iX HU3bKOBAPTICHI MIKDOKOHTPOJIEPHI
QHAJIOTU J151 BUNAJKY PO3NOAINbHUX BUMiPIOBAJIbHUX CUCTEM. Y PE3yJIbTaTi 00YMOBJIEHO HAMIPSIMKU
yIOCKOHAJIEHHS! iCHYI0UMX Ta OCOOGJIMBOCT]I pO3pOOKM HOBUX METOZIB i 32C00iB BU3BHAUEHHS €HEPrOCIIOKMBAHHS Ta
[15 enexTpryHOi eHeprii yepes3 CKIaJ0Bi MUTTEBOI IOTYKHOCTI, 1110 HaJla€ MOXJIUBICTb BIIPOBAI)KEHHS €(DEKTUBHUX
3aXO0JiB aBTOMaTUYHOI KOMIIEHCALlii HECUMETPII Ta HECMHYCOINANIbHOCTI B €JIEKTPUYHUX MePEXKaxX HU3bKOI HAIIPYIU.
OTpHMaHO yTOYHEHi pO3PaxXyHKOBi CIiBBiIHOMIEHHS [JIs JOCIIPKYBaHUX CKJIaIOBUX €HEPrOCIIOKMUBAHHS i
IIOKa3HMKIB SIKOCTi esieKTpoeHeprii. O6yMoBJIeHa MOXJIUBICTb (POPMYBaHHS OIJIATU €JIEKTPUYHOI eHeprii 1y1s
OKPEMUX CIIOKMBAYiB 3aJI€KHO Bifl OCHOBHUX CKJIQ4OBUX ITOTYKHOCTI, 1110 BU3HAYAIOTh €HEPIONPOLLEC — AKTHUBHOI,
PEeaKTUBHOI Ta MOTYKHOCTI CcrIoTBOpeHHs. [loBesieHa edeKTUBHICTD ineHTHdiKaLii 32 JOTIOMOTro0 po3p06IeHOro
MaTeMaTU4HOro 3a6e3rnedyeHHs 0JHO(MA3HUX i TpHU(Pa3HMX CIIOKMBAYIB, 1[0 CITIOTBOPIOIOTH SIKICTh €HEPreTUYHUX
[IPOLECIB Y HU3bKOBOJIbTHUX PO3NOAIILHUX MEpPeXKaxX Ha OCHOBI KOHTPOJIIO BU3HadYeHUX [11 B OKpeMux By3siax
Mepexi. BusHaueHo nuisixu peasisaliii po3po6I0BaHUX METOZIB Ta 3aCO0IB y CKJafli aBTOMaTUYHOI CUCTEMU
JJOCTOBiIpHICTb OTPUMAHUX Y JIUCEPTALiIHOI pOOOTi TEOPETUYHUX [TOJIOKEHD MiATBEPAKYETHCS pe3yJibTaTaMU
MaTeMaTUYHOro Ta (Pi3YHOr0 MOJIETIOBAHHS, €KCIIEPUMEHTAJIbHUX NOCIIIKEHb Ta JOCIiAHOIO anpoballielo y

[IPOMUCIIOBOCTI.

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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