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1. MeTonu MiIBUIIEHHSI TOYHOCTI CUMETPYBAHHS HAIPYT i CTPYMIB B €JIEKTPUYHUX MEPEXKAX

2. Methods for improving the accuracy of the balancing the voltages and currents in electrical networks

Pedepar:

1. O6'eKT HOCHIIKeHHs — IPOLeCH B eJIEKTPUYHUX MepeXkax 3 HeCUMETPUYHMMU HaBaHTa)KeHHSIMU. MeTa
DOCIIiIPKEHHS — MiJBULIEHHS SIKOCTI €JIEKTPOEHEPTIi MJIIX0M 3MEHIIEHHS HECUMETPIl HAIIPyT i CTPYMiB 3a
IIOIIOMOT'OI0 CUMETPYBaJIbHUX YCTAHOBOK. MeTOIM NOCTIIKEHHS — TEOPisd MAaTEMAaTUYHOTO MOJEIIOBAHHS — [IJIf
OTPMMAaHHS MaTEMATUYHUX MOJIEJIell CUCTEM KEPYBAaHHS CUMETPYBAJIbLHUMHU YCTaHOBKAMMU; T€OPis JIiHiHOI anre6pu
Ta TEOPETUYHA €JIEKTPOTEXHIKA — JJIs1 OTPUMAaHHS aHAJIITUYHVX BUPA3iB 3aKOHIB CUMETPYBAHHS; MOKJIMBOCTI
iMITaLi1HOrO MOJEJIIOBAHHSA — IIPU KOMIT'IOTEPHOMY MOJIEJIIOBaHHI MTPOLIECIB CUMETPYBaHHA CTPYMIB i HAIIPyT y
cepenosuili Matlab; Teopis anroputmis — 115 106y0BY aATOPUTMIB pOOOTH MIKPOIIPOLIECOPHUX 3aC06iB
KEePYyBaHHS CUMETPYBaJbHUMU yCTAHOBKAaMU; TEOPis MOXUOOK i MaTeMaTU4YHa CTaTUCTUKA — [IJIsl aHaJli3y MOXMOOK
004K CJIEHHS TAapaMeTPiB CUMETPYBAJIbHUX YCTaHOBOK. T€OpeTHUYHi pe3ybTaTy — BIepIle CPOPMyIbOBAHO METOZ,
CHMETPYBAHHS HANIPYTI' KOMIIEHCALIMHO-CUMETPYBaJIbHUMU [IPUCTPOSIMUA Ha OCHOBI apIryMeHTa O4YiKyBaHUX ITiCJIS

CHMEeTPYBaHHS (Pa3HUX HaIPYT, SIK KPUTEPII0 ONTUMAJIbHOCTI, 1110 306iJblIy€e e(PEeKTUBHICTh KEPYIOUUX pillleHb Ta



ONTUMI3y€ MPOLeC KePyBaHHS KOMIEHCALiTHO-CUMETPYBAJIbHUMU [IPUCTPOSIMY; 3aIIPOIIOHOBAHO MOZEJIb CUCTEMU
yIpaBJliHHS 6aTapesiMU KOHJeHCATOpiB 3 epeKToM MiHiMizallii BTpaT akTUBHOI IOTY>KHOCTI ab0 MigTPUMaHHSIM
BXiJIHOi P€aKTUBHOI IIOTY>KHOCTi Ha 3aJJaHOMY PiBHi y paliaJIbHAX €JIEKTPUYHUX MePeEXKaX 3 HECUMETPUYHUM
HABAaHTAXEHHSM, KOJIM BUKOPUCTOBYIOTbCSI TiJIBKY [IONIEPEYHi CUMETPYBAJIbHI YCTAHOBKHY, a IIiJl CAMETPYBAaHHSIM
HABaHTaXEHHS PO3yMilOThb NOBHE CMETPYBAaHHS CTPYMiB; 3aIIPOIIOHOBAHA HOBA MAaTEMAaTU4YHA MOJEJb
CHMEeTPYBaHHS HaIIpyT, sIKa I'PYHTY€ETbCS HA HOBIll IOCTAHOBL 3a71ayi, 1110 Nepedayae MakCUMaJibHe 3MEHIIeHHS
HeCUMETPpii HallpyT JiuIlle 3a paxyHOK PeaKTUBHOI MOTY>KHOCTi KOMIIEHCALliIHO-CUMETPYBaJIbHMUX YCTAaHOBOK IIPU
YMOBax HEBiJl'€MHOT0 MiHiMaJIbHOTO 3Ha4€HHS (Pa3HOi aKTMBHOI IOTYKHOCTI CUMETPYBaJIbHOI YCTAHOBKU Ta
3HAYEHHS apTYMEHTY Hanpyru A ¢asu A 6J1M3bKOro Jo aHaJoriYHOro 3HAYEHHS [JIs IpKepeJia JKUBJIeHHS.
[TpakTuyHi pe3ysnbTaTH - pO3p06JIEHO ITOPUTMU i IPOrpaMu, KOTPi MOXKYTb OyTH BUKOPUCTaHi IIPU po3pooLi
CHACTEM KEPYBAaHHSI CUMETPYBaJIbLHUMU YCTAaHOBKAMHU, 110 326€3M€4UTh TOKPAIeHHs! IOKA3HUKIB IKOCTi
€JIEKTPOEHePrii Ta MiIBUIIeHHs HAaJiiHOCTi po60TH e1eKTPoobaAHaHHS. Ha 0CHOBI OTpUMaHUX y po6boTi
Pe3yJIbTaTiB — METO/IiB Ta aJIFOPUTMIB, BIIOCKOHAJIEHO KOMILJIEKC [IpOrpam IiATPUMKN pOoOOTH IPUCTPOIB KEePyBaHHS
CVY, sikuii nepepaHo 11 pocigHoi ekcruyarauii y TOB "®epymina” B M. JKutomup, y TOB "KBagporekc" B M.
JKuromup. Pesynbrat po60TH BIIPOBAIKEHO TAKOXK y HaBYaJIbHUI IpoLec JKUTOMUPCHKOTO AE€P>KaBHOTO

TEXHOJIOTIYHOrO YHiBepcuteTy. ['any3b BUKOPUCTAHHS - €JIeKTPOeHEePreTrKa.

2. Object of the research - processes in electric networks with unbalanced loads. Objective of the research is
improving the quality of electricity by reducing the unbalance of voltages and currents with the help of balancing
installations. Methods of the research - the theory of mathematical modeling - for obtaining mathematical models
of control systems for balancing installations; the theory of linear algebra and theoretical electrical engineering -
for obtaining analytical expressions of the laws of balancing; simulation modeling possibilities - in computer
simulation of processes of ballancing of currents and voltages in Matlab environment; algorithm theory - for
constructing algorithms of microprocessor control tools for balancing installations; error theory and mathematical
statistics - for analyzing the errors of calculating the parameters of balancing installations. Theoretical results —
for the first time formulated the method of balancing voltages with compensating-balancing installations based on
the argument expected after the phase voltage equation, as an optimality criterion, which increases the efficiency
of control decisions and optimizes the control of compensating and balancing installations; the model of the
system of control of capacitor batteries with the effect of minimizing the losses of active power or maintaining the
input reactive power at the given level in radial electric networks with unbalanced load, when only transverse
balancing installations are used, and under the load balancing, is understood as the complete balancing of
currents; a new mathematical model of voltage balancing is proposed, which is based on a new formulation of the
problem, which involves the maximum reduction of voltage unbalance only at the expense of reactive power of
compensating and balancing installations under the conditions of the integral minimum value of the phase active
power of the balancing installation and the value of the voltage argument for phase A close to a similar value for a
power source. Practical results - developed algorithms and programs that can be used in the development of
control systems for balancing installations that will improve the quality of electricity and improve the reliability of
electrical equipment. Based on the results obtained in the work - methods and algorithms obtained, the complex
of programs supporting the operation of control devices by balancing installations was improved, which was
transferred for experimental exploitation at "Ferumina" Ltd. in Zhytomyr, at "Kvadrotex" Ltd. in Zhytomyr. The
results of the work are also implemented in the educational process of Zhytomyr State Technological University.
Branch of application - electrical energy industry.
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