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1. MeTonu Ta 3aco6u aHai3y SIKOCTi €/1eKTPOIIOCTaYaHHS Ta €JIeKTPOMArHiTHOI CyMiCHOCTI €JIeKTPOTEXHIYHUX

KOMILJIEKCIB Ta CUCTEM

2. Methods and means of power supply quality analysis and electromagnetic compatibility of electrical complexes
and systems

Pedepar:

1. Y po60Ti MicTUTBbCSI BUpIllI€HHS aKTyaJIbHOI HayKOBOI IPO6JIEMU aHai3y SIKOCTi eJIeKTPOIIOCTayaHHs Ta
€JIEKTPOMarHiTHOI CyMiCHOCTI €JIeKTPOTEXHIUHNX KOMILJIEKCIB Ta cucTeM. Lls npobiema nossrae y BiiCyTHOCTI
MaTeMaTU4Hoi 623y Ta, BiIIIOBiHO, HOPMATHBHOI 623! OL[iHIOBAaHHS BIVIUBY OKPEMOTO €JIEKTPOTEXHIYHOTO
KOMILJIEKCY 260 CUCTeMHU CIIOKMBAYa Ha SIKiCTb eJieKTpoeHeprii. [lilour HOpMU MOKJIaial0Th YCIO BiANOBINAIbHICTD
3a HU3bKY SIKiCTb €JIEKTPOIIOCTaYaHHs Ha 6e3l10cepeIHbO [10CTayalbHy OpraHisallito y BUrisi mrpadis, 1o, K
IIOKa3ye [I0CBiJ, He CIIpHUse N0OYA0BI ONITUMAJbHUX CUCTEM €JIEKTPOIIOCTa4aHHs. B pO6OTi 3alIpONIOHOBAHO OLiHKY
SKOCTI €JIEKTPONOCTa4aHHs JISXOM MTOPIBHAHHSA PEXUMY €JIEKTPOCITOKMBAHHSA [il040r0o €JIEKTPOTEXHIYHOTO

KOMILJIEKCY 3 €TaJIOHHUM CIIO>KMBAaY€eM y BUIJISIAL YUCJIOBUX KoedilieHTiB OTYXHOCTI Ta BTpat. OTpuMaHi



PO3paxyHKOBi GOpMyIU 1J1s1 ONHO(PA3HUX, TPU(PA3ZHUX TPUIIPOBITHUX Ta YOTUPbOXIIPOBITHNUX CUCTEM
€JIEKTPOIIOCTAYaHHS. 3aIIPOIIOHOBAHO PO3MOiJ 3arajJlbHUX BTPAT HA BTPATH Bill HECUMETPIi, He JiHINHOCTI,
PEAKTUBHOCTI Ta HECTAL[iOHAPHOCTI. 3aIIPOIIOHOBAHO Ta JOCJIIPKEHO KOHLEMLil €TaJIOHHOTO PEAKTUBHOTO
CIIO>KMBA4a Ta YCEPEIHEHOr0 PEAKTUBHOTO CIIOXKUBAYa. 3alIpONIOHOBAHO METOJIUKY BpPAaxyBaHHS SIKOCTi
€JIEKTPOCIIOKMBAHHS [IPY PO3PaxXyHKaX 3a CIIOKUTY €JIEKTPOEHEPTilo, SIKa CTBOPIOE €KOHOMIUYHUI CTUMYJI IJ1s1
nifgBuUIeHHS e(PEeKTUBHOCTI eHEPropeXXuMiB CIIo’KMBaya. 3alpolIOHOBAaHO METOAMKY OLIiHKY IOpYLIEHHS
CIIO)KMBA4€M HOPM CIIO)KMBAHHSI 32 BEJIMYMHOIO NTOTYXHOCT] i rapMOHIMHUX CKJIa[0BUX, 110 OTEHLIMHO 3aTHI
BUKJIMKATH BUXiJ| TIOKA3HUKIB SIKOCTi €JIEKTPUYHOI eHeprii 3a gonycTumi mexi. HalaHo 0CHOBU MeTOAUKY MO6YL0BU
mTpadHUX CAaHKLIN 1010 CIIOXKMBAYa Y pa3i IepeBullleHHs JOIyCTUMUX IIapaMeTpiB eJIeKTPOCIIOKUBAHHS, & TAaKOX
mwTpadHUX CaHKLiM 1010 TIOCTaYyaJIbHYKA €J1IeKTPUYHOI eHePrii y pasi HU3bKOI SIKOCTi eJ1IeKTPUYHOI eHeprii Ta

Bi/ICYyTHOCTI IOpYyIIEHb 3 OOKY CIIOXKKMBaYa.

2. The paper contains the solution of the actual scientific problem of the analysis of quality of power supply and
electromagnetic compatibility of electrotechnical complexes and systems. This problem is the lack of a
mathematical basis and, accordingly, a regulatory framework for assessing the impact of a particular electrical
complex or consumer system on the quality of electricity. The paper proposes an assessment of the quality of
power supply by comparing the mode of power consumption of the existing electrical complex with the reference
consumer in the form of numerical coefficients of power and losses. Calculation formulas for single-phase, three-
phase three-wire and four-wire power supply systems are obtained. The paper proposes to build an assessment of
the contribution of a separate electrical complex or consumer system in the deterioration of power supply on the
basis of power values specified in the contract and the establishment of normalized resistance of the power supply
system. Based on these values, a mathematical apparatus is proposed, which allows not only to determine the fact
of violation of the limits of electromagnetic compatibility but also to quantify the amount of electricity that has
been damaged. It is proposed to determine the coefficient of losses from asymmetry using a reference consumer.
This coefficient is calculated as the ratio between the power loss of three independent single-phase reference
consumers to the losses of the reference three-phase consumer. This solution avoids the influence of such factors
as nonlinearity and reactivity. In addition, the device of symmetrical components is not used, which is
inconvenient in the case of non-sinusoidal voltages and currents. It is proposed to select individual coefficients of
losses from reactivity and nonlinearity, which are calculated by dividing the harmonic components of the
distortion current by the power direction. The method of calculation of losses from nonstationarity is calculated,
which is calculated as the ratio of total losses of reference consumers on several "short" intervals, and losses of the
reference consumer on a long interval that includes all "short". The method of estimation of infringement by the
consumer of norms of consumption on size of power and harmonic components which are potentially capable to
cause an exit of indicators of quality of electric energy beyond admissible limits is offered. The basics of the
method of construction of penalties against the consumer in case of exceeding the allowable parameters of
electricity consumption, as well as penalties against the supplier of electricity in case of low quality of electricity
and the absence of violations by the consumer. Also in the work the hardware realization in the form of the electric
energy meter taking into account its quality is offered.
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