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Tema gucepranii:
1. TligBuiieHHs1 eHeproeeKTUBHOCTI €JIeKTPOTEXHIYHOTO KOMIIEKCY "HEJIiHiMiHE HABaHTa)KEHHSI - CUJIOBUN

aKTUBHUI QiNbTP" B €JIEKTPUYHUX Mepexax 0,4 KB

2. Improving the Energy Efficiency of Electrotechnical Complex Comprising of Nonlinear Load and Shunt Active
Power Filter in 0.4 kV Networks

Pedepar:

1. O6'eKT - €JIeKTPOMATHITHI MPOLECU B €JIEKTPUYHIN MePeXi, 110 06YMOBJIEHI POOOTOI0 HEJIIHIHOTO HAaBAaHTaKEHHS
3 CUJIOBUM aKTMBHUM QiZIbTPOM; ME€TA - MiJBUILEHHS €HeProe(eKTUBHOCTI €JIeKTPOTEXHIUHOTO KOMILIEKCY
"HeJliHillHe HaBaHTaKE€HHSI - CUJIOBUI aKTUBHUII PiNbTP"; METOAU JOCHIIKeHHs: PyHIaMeHTabHi 3aKOH!
€JIEKTPOTEXHIKH, TEeOPis JIHIMHUX Ta HEJiHIMHUX KiJl, IpsIMe i 3BOPOTHE nepeTBopeHHs Dyp'e; Teopis
YOTUPUIIOJIIOCHUKIB; CIIEKTPaJIbHI METOIM PO3PAXYHKY Kijl; Y4aCTOTHI KpUTEPIi CTIMKOCTI CUCTEMU aBTO-MaTUYHOTO
VIPAaBJIiHHS 31 3BODOTHMMH 3B'$I3KaMU; METOIY OL[iHKM BTPAT MOTY>KHOCTI B iHBEPTOpaxX HAIPyTry; MaTEMaTUIHUI
anapar aHaJisy i CMHTe3y iMIIyJIbCHUX CUCTEM aBTOMATUYHOIO YIIPABJIiHHS; HOBU3HA - OTPUMAB M0 AJIbIINI
PO3BUTOK METOJ, MiJIBUIIEHHS] €HEProe(eKTUBHOCTI €JIEKTPOTEXHIYHOrO KOMILJIEKCY "HeJliHiliHe HaBaHTaKEHHS -
CUJIOBUY aKTMBHUN (PiNbTP", O MOJISITA€ B TOMY, IO BTPATH IOTY>KHOCTI B MEPEXKi 3MEHILIEHI 32 PaXyHOK

KOMIIEHCallii peaKTUBHOI IIOTY>KHOCTI Ta MOTY>KHOCTI BUKPUBJIEHD, Ta 1O BiflPi3HSAETHCS THUM, 1IO BTPATH



MIOTY>KHOCTi B CWJIOBOMY aKTUBHOMY (iIbTPi KOMIIEKCY 3HIDKEHI 32 PaXyHOK 3MEHILIEHHS YaCTOTH II€PEMUKAHHS
CUJIOBUX KJIIOUiB iHBEPTOPY; yIIOCKOHAJIEHO CUCTEMY aBTOMATUYHOTO YIIPABJIiHHS CUJIOBUM aKTUBHUM (ilbTPOM
KOMILJIEKCY "HeJliHiflHe HaBaHTa)KE€HH] - CUJIOBUM aKTUBHUI QifIbTP" LJISIXOM aKTMBHOI KOPEKLii TOX1OKU
PEryJIoBaHHS BUXiJHOTO CTPYMY BBEIEHHSM [10 CKJIany QibTpy JOAATKOBOI KOPUTYBAJIbHOI JIAHKU Y BUTJISI
KepoBaHOro jgxkepesa EPC 3 nponopuiiHuM peryiaTopoM, 10 BKIYAETHCS MOCIILOBHO 3 KOHAEHCATOPOM
inTepdericHoro QinbTPy Ta OXOIJIEHOTO BifJ €MHUM 3BOPOTHUM 3B'SI3KOM 32 BUXiZHUM CTPyMOM OinbTpy; BIeplle
PO3p06JIEHO METOZ, yIIPaBJliHHS CUJIOBUM aKTUBHUM (QiIbTPOM 3 JOJATKOBOK KOPUTYBaJIbHOIO JIAHKOIO 3
BHMKOPHCTaHHSIM CUCTE€MHU YIPABJIiHHS OCHOBHUM iH-BEPTOPOM 3 MOCJIJOBHOIO KOPEKLi€I0 Ha 6a3i IIBUIKOTO
nepetBopeHHs Pyp'e Ta CUCTEMHU 3 BiJj €eMHUM 3BOPOTHUM 3B'1I3KOM [1J181 JOJATKOBOi KOPUTYBaJIbHOI JIAHKY, 110
II03BOJIsIE€ 326€31€YUTU BUCOKY LIBUAKOAI0 QibTPy Npy MiHiMizallii NOTYKHOCTI Lii€i JaHKK; OTPUMAaB NOJAJIbIINN
PO3BUTOK METOJ, aIallTallii CACTEMHU YIIPABJIiHHS CUJIOBUM aKTUBHUM (iJIbTPOM 3 LOJATKOBOIO KOPUTYBAJIbHOIO
JIAHKOIO [0 3MiHU iHIYyKTUBHOCTEN iHTEepdeicHOro GinbTPy Ta MEpeXi B TOUL MiIK/II0YEHHS aKTUBHOTO (PiIbTPY,
110 T10JIAATa€ B iTepauiiiHoMy ninbopi KoedillieHTiB /1J1s [1OCiA0BHOI KOPeKIii 32 yMOBU MiHIMyMY IOTY>KHOCTI
IOAATKOBOI KOPUT'YBAJIbHOI JIAHKY, 11O JO3BOJISIE 3MEHIIATH BTPATU NOTYXHOCTI B €JIEKTPOTEXHIYHOMY KOMILJIEKCI
"HeJIiHilHe HAaBaHTaKEHHSI - CUJIOBUI aKTUBHUI (PLIBTP" Ta €JIEKTPUYHIN Mepexi. [IpoMucioBe BUIPOOYBaHHS
po3pobku B ymoBax Mapiynosscbkoro [TEM30 "Micbkesitno" i TOB "UepmeTaBToMaTHKa" MigTBEPAUIIO ii
€(PEeKTUBHICTD /111 IPOMUCJIOBOTO BUKOPUCTAHHS, IO MiJTBEPIKEHO BiANIOBIAHUMY aKTaMu. Pe3ysibraTu
Iycepralii MOXyTb OyTH BUKOPUCTaHI IPYU [IPOEKTYBAHHI NPUCTPOIB [J1s1 MiABULLIEHHS SIKOCTi €JIeKTPOEHEPTii y

mepexax 0,4 KB Ta HaB4aJIbHOMY IIPOLIECI.

2. Object - electromagnetic processes in the electrical network, which are due to the work of non-linear load with
power active filter; purpose - improving of energy efficiency electrical complex "non-linear load - power active
filter"; methods - fundamental of electrotechnics, theory of linear and nonlinear circuits, direct and inverse Fourier
transforms, theory quadripoles, spectral methods for calculating circuits, frequency stability criteria, the
mathematical apparatus of the analysis and synthesis of impulsive systems of automatic control; evaluation
methods of power losses in voltage inverters; novelty - further developed a method of increasing the energy
efficiency of electrical complex "non-linear load - power active filter", which consists in the fact that the power
loss in the network reduced by reactive power compensation and power distortion, characterized in that the
power loss in the power active filter complex reduced by reduce the switching frequency of the inverter power
switches; improved automatic control system for the active power filter complex "nonlinear load - the active
power filter" by the active regulation of error correction of the output current of the filter by introducing an
additional correcting link in the form of a controllable source of EMF proportional regulator connected in series
with a capacitor filter and interface covered negative feedback output current filter; first developed a method for
control of power active filter with an additional corrective link using main inverter control system with consistent
correction based on fast Fourier transform and the system with negative feedback for further correction link,
allowing to provide high performance while minimizing power filter additional correction link; Further developed
method adaptive systems control power active filter with additional corrective link to change the filter inductance
interface and network connection point of the active filter, which consists in an iterative selection coefficients for
sequential correction condition for a minimum of additional corrective power management, allowing to reduce the
power loss in electrical complex "nonlinear load - power active filter" and the mains. Industrial development in the
testing conditions by companies "Gorsvet" and "Chermetavtomatika Mariupol" confirmed its effectiveness for
industrial use and supported by relevant acts. The results of the thesis can be used in the design of devices to
improve the quality of electricity to 0.4 kV networks in the educational process.
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