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2. Improving the management of power active filter for industrial distribution networks

Pedepar:

1.V nuceprauii BupimeHa BakiMBa HayKOBa 3a4a4a, sIKa M0JIArae y BIOCKOHA-JIEHHI aBTOMATUYHOI'O KEPYBaHHS
CA® B Tpudaznux npomucyuosux PEM, nocmui-mxeHHi npu BukopuctanHi CAQ 3HMKEHHS BTPaT IOTY>KHOCTI Mepexi
Ta €HEepreTMYHUX [10Ka3HMKIB, BpDAaXOBYIOUMX €(EeKTiBHICTb KOMIIEHCAllii HEAKTUBHOI IIOTY>KHOCTI, 1II0 T€HEPYETbCS
Pi3HOMaHITHUMU [IPOMHUCJIOBUMU HABAaHTAKEHHSIMU. PO3p0O0IEHO MaTeMATUYHY i iMiTalliliHy (KOMIT'IOT€pHY) MOz eIl
€JIEKTPOTeXHIYHOT0 KOMILIEKCY, o MicTuTh: TpudasHi PEM, CA® i pisHomaHniTHI TpudasHi npoMucioBi
HaBaHTaXeHHs (JIiHilHi Ta HeJiHilHi, aKTHUBHI i aKTBHO-PEAKTUBHI, CAMETPUYHI i HECUMETPUYHi, B TOMY YMCJIi -

aBTOMATHU30BaHi €JIEKTPONPUBOAM MOCTIHOTO Ta 3MiHHOTO CTPYMy). BOCKOHaIeHO TPOTHO3YIo4e pesieiiHe



KepyBaHHS 1J1s cxeMU napasnesnbHoro CAQ, sike xapakKTepU3yeThbCsl IIPYU BUCOKIH MBUIKOI i TOYHOCTI peryJsitoBaHHs
¢dasnux crpymiB mepexi (PCM) CKOPOYEHHSIM YKCIla 3aCTOCOBYBAHUX JATYUKIB i CIIPOLIEHHSIM IPOTHO3YI040Tr0
(dyHKLiOHAay, a TAKOXK - e(PeKTUBHOI0 KOMIIEHCAlli€l0 CTPyMY HENUTpasi MepexXi Ta MiHiMi3allielo yacToTu
NepeMUKaHHS cuioBUX KiouiB CAD B cranux pexumax. [IpoBeieHUMU JOCIIIPKeHHSIMU Ha iMiTaniiiHoi mogesi Ta
eKCIlepruMeHTanbHOMY 3pa3ky CAQ BU3HAUYEHi eHepreTU4Hi IOKa3HUKHY, SIKi XapaKTepU3yloTh €()EeKTUBHICTb
KOMITIeHCallii HeaKTUBHOI [TOTYXHOCTI Ta 3HMXEHHS BTPAT IOTYKHOCTI MepexXi pu BukopuctanHi CAD i3
3aIIPONIOHOBAHUM aBTOMATUYHUM KepyBaHHAM. OTPUMAHO aHAJIITUYHI 3aJIEXKHOCTI, 10 LO3BOJISIOTh KiJILKICHO
OLiHWMTY 3HMKEHHS BTPAT NOTY>KHOCTI y TPUIPOBiAHOI i yoTnpuIiposigHoi PEM 3a paxyHOK 3[i/iICHEHHS

cumetpyBaHHs OCM 3a fonnomoroio CAD.

2. The thesis addressed an important scientific task consists in improving the automatic control of power active
filter (SAF) in three-phase industrial distribution networks (XPS) study of the use of SAF to reduce network power
losses and energy parameters that take into account the efficiency of compensation for non-active power
generated by industrial loads. The mathematical and simulation (computer) model of electro-complex, which
includes: RES, SAF, and various three-phase industrial loads (linear and nonlinear, active and active-reactive,
balanced or unbalanced, including - automated electric AC and DC). Improved predictive control relay for the
circuit in parallel SAF is characterized by at high speed and precision control network phase currents (SFT)
reduced number of applications of sensors and a simplification of a prediction of the functional as well - an
effective neutral current compensation network and minimizing switching frequency of power switches AFB with
steady-state conditions. Carried out researches on the simulation model and the experimental sample SAF
determine the energy parameters describing the efficiency of compensation for non-active capacity and reducing
network power losses when using SAF with the proposed automatic control. The obtained analytical expressions
allow to quantify the reduction in network power losses in the three-wire and four-RES by implementation of the
balancing of SFT by SAF.
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