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1. CuHTEe3 cucTeM aKTUBHOI KOPEKILii TOKa3HUKIB SIKOCTI €JIEKTPOEHEPTii €JIEKTPOMEDPEXKI IJ18 €JIEKTPOIIPUBOLIB 3

KBa3iCTal[iOHADHUMU PeXKUMaMU POOOTHU

2. Synthesis of active power filter systems for electric load with quasi-stationary work regimes

Pedepar:

1. B mucepTauiiiniil poboTi BUpilleHa aKTyasbHA 33/a4a MOJIMNIIEeHHs I0Ka3HMKIB SIKOCTi €JIEKTPUYHOI €Heprii
Mepexi HISIXOM BCTAaHOBJIEHHS 3aKOHOMIPHOCTE BIUIMBY 3MiHM ITapaMETPiB CUJIOBOi YaCTMHU aKTUBHOTO (QiNbTpy
Ha €JIeKTPOMATHITHI IPO1ieCH MEPEXI KUBJIEHHS 3 KBa3iCTalliOHADHUM XapaKTE€POM 3MiHU HaBaHTAKEHHSI.
3acTocyBaHHS METO/IiB EKCTPEMAJIbHOIO PEryJI0BaHHS B CUCTEMI KEpyBaHHSI aKTUBHUM (PiIbTPOM 3 ypaxyBaHHIM
crienMpivHUX 0COOINBOCTEN KOPEKILii TOKAa3HMKIB SIKOCTi €JIEKTPOEHEPrii MepeXKi XKUBJIEHHS JO3BOJIsIE MOKPAIIATA
PODOTY KOPEKTOpa Ta CIIPOCTUTY CUCTEMY BUMIpY. 3alIpONIOHOBAHMH B ucepTalii KpUTEPill ONTUMAaIbHOCTI 117151
€KCTPEMAJIbHOTO PETYJISATOPa Ta HOBA M(POBa CUCTEMA KEPYBAaHHS JO3BOJISIIOTh 3aCTOCOBYBATU MTPUCTPIl 1J1s
KOMIIEHCAllil peakKTUBHOI MOTY>KHOCTI, BUIIIMX FAPMOHIK CTPyMy Ta 6ajlaHCyBaHHS CTPyMiB. [Ipalne3naTHicTh HOBOI
CHMHTE€30BaHOI CUCTEMHU KEPYBAHHS aKTUBHUM (PiIbTPOM NEPEBIPEHO €KCIIEPUMEHTAIbHO Ha OCHOBI (i3UYHOTO

MOZIeJIIOBaHHS: IPOBEIEHO JOCIi] 3 KOMIIeHcalii HecumeTpii Harpyry, KoedilieHT HecumeTpii SIKoi 3MEeHIIEeHO 3



8,8% 10 3,2%. B pobOTi TakOX HaBEAEHO PE3yJIbTaTU MATEMATUYHOTO MOJIEIIOBAHHS IIPOMHUCIIOBOTO 00'€KTY
(exckaBarop EKI'-5), cepep SIKUX CJliT, BUAIJIUTH HACTYIIHI: peaKTUBHY €HEprilo 3a [[MKJI 3MEeHIIEHO B 56 pasis;
3HaYEHHS Koe(illieHTy rapMOHIK HAIllPYTy 3a LMKJI KOJIMBAETLCS B JianasoHi Bif 21% no 5,5%; koedillieHT rapMOHiK
CTPYMYy Ha OiIbIIOMY IPOMIXKKY LIUKJTy POOOTH €KCKaBaTOPa MOTipIIyeThCsl Ta KOJIMBAEThCS B MexKax Bif 18% 1o
400%. LIudposa cucrema KepyBaHHS aKTUBHUM (QiIbTPOM aJalTOBaHA [1Jisi BAKOPUCTAHHS KOPEKTOpa B CUCTEMAX

TEXHOJIOTIYHOTO KOHTPOJIIO €JIEKTPUYHUX [1apaMeTPiB.

2. In the thesis the actual problem of improving of the active power filters efficiency is solved. The main idea of
modernization of active filter control system is to use the found extremum relation between changing of power
inverter parameters and the process of power quality correction. The area of applying of modernized active power
filter is network with slowly changing loads. The application of proposed extremum seeking control based on
found physical relation can improve the quality of correction of electric energy flow and simplify the active power
filter measurement system. The tasks which can be solved with help of active power filter based on proposed new
control system are: reactive power compensation, THD level reduction, balancing of load, technological control of
electric parameters. The thesis is also involves the questions of efficiency determining of active filters which work
at industrial objects. The particular attention is given to using of electric meter systems for evaluation of
correction process efficiency. The operability of active power filter with proposed new control system is estimated
experimentally with help of physical modeling: it was conducted the experiment of reducing voltage unbalance
(reduced from 8.8% to 3.2%). Also it was conducted the mathematical modeling of real industry object (excavator
EKG5). It would be noted the next results: the reactive energy by cycle is reduced by 56 times, voltage THD level
changes in borders from 5.5% to 21%, current THD level changes from 18% to 400% during most part of cycle.
Digital control system of proposed active power filter is adopted for tasks of technological control of electric
parameters.
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