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1. EHeproedeKTHBHe yIIPaBJliHHS NapajieJIbLHUM aKTUBHUAM (iTbTPOM TpU(PA3HOi YOTUPUITPOBITHOI CUCTEMU

JKUBJIEHHS

2. Energy efficient control of shunt active filter of three-phase four-wire power system

Pedepar:

1. B mucepTauiiiniil poboTi po3B'S43aHO aKTyaabHYy HAYKOBY 33[1a4y CTBOPEHHS HOBUX Ta Y OCKOHAJIEHHS iCHYIOUMX
anropuTMiB eHeproeeKTUBHOrO yIPaBJIiHHS 3aC00aMU MapaesbHOI akTUBHOI QinbTpalii TpudasHoi
YOTHUPUIIPOBIAHOI CHUCTEMU >KMBJIEHHS HA OCHOBI PO3BUTKY T€OPii IIOTY>KHOCTI Ta PO3p06JI€HHS MTPOIOPLIifHO-
BEKTOPHUX IMAXO/iB 10 (OPMYBaHHS CIIOKUBAHUX CTPYyMiB TprdasHoro mkepesna. [ pyHTYIOUUCh HA HOBIi Gopmyi
[IOBHOI IIOTY>KHOCTI YOTUPUIIPOBITHOI CUCTEMU JKUBJIEHHS, 1110 BPaXOBY€E IMOTY>KHICTb BTPAT B HYJIbOBOMY IIPOBO/,
3aIPOIIOHOBAHMI HOBUI aJITOPUTM IIPOIOPLITHO -~ BEKTOPHOTO YIIPABJIiHHS NIapajieJIbHUM aKTUBHUM PinbTpOM 3
4aCTKOBO I10C1a6JIEHOI0 CKJIaI0BOI0 HYJIbOBOI MOCIIiZIOBHOCTI BEKTOPA (Pa3HUX HAIPYT, 10 3a6e3nedye OAMHUYHUI
KoeilieHT NOTYXKHOCTi Ta MiHIMyM BTPaT B YOTUPUIIPOBITHOMY KabeJI10. 3alIPOIIOHOBAHO CUCTEMY YIIPABJIiHHS
napajieJIbHUM aKTUBHUM (PibTpoM TprdasHOi YJOTUPUIIPOBIIHOI CUCTEMU XKUBJIEHHS, 110 Peali3oBye

OaraToBapiaHTHe MIPONOPLIMHO-BEKTOPHE (POPMYBAHHSI MUTTEBUX CTPYMIB JpKepesia, HOBU3HA €JIEMEHTIB SIKO1



IiATBEPAKEHA IBOMA aTeHTaM YKpaiHu. Kio4osi cyioBa: KoedilieHT KOPUCHOI Aii, KoeilieHT NOTYy>XHOCTI,

napasesybHUN aKTUBHUM PinbTp, MIPONOPLifHO-BEKTOpHE (POPMyBaHHS CTPYMIB J>Kepeia.

2. The thesis is solved an actual scientific task of creating new and improving existing methods of energy-efficient
control of the shunt active filter three phase four wire power system on the basis the development of power
theory and design the proportional-vector approach to the formation of a three-phase currents consumed by the
source. Based on the rationale of a new formula apparent power four wire power system which takes into account
the power loss in the neutral wire, proposed a new algorithm of proportional - vector control of shunt active filter
where a support phase voltage vector is formed with partial decrease of zero-sequence component. This provides
unity power factor and low loss in the four-wire cable. A new formula for calculating the efficiency of three-phase
four-wire power system in nonsinusoidal unbalanced mode with a given load power factor and the known ratio of
short-circuit power to the active power loads has been proposed. New analytical conditions of energy efficiency
use shunt active filter in a three-phase four-wire power system with considering loss power inverter were
obtained. It is shown that most of the existing control strategies shunt active power filters for three phase four-
wire power system with repeatedly coordinate transformation matrix are equivalent to formation of in-
stantaneous source current vector proportional to the referent voltages vector which coincides with the
instantaneous vector of the phase voltages or is its part with improved spectral composition. On the basis of this
position control system of three-phase four-wire shunt active filter is offered. It realizes multivariate
proportional-vector forming instantaneous current source, novelty items which is confirmed by two patents of
Ukraine.
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