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1. AnanTuBHE KepyBaHHS CUJIOBUMU aKTUBHUMU QibTPaMU 3 BIACTUBICTIO CEJIEKTUBHOI KOMIIEHCAllii FTapMOHIK

2. Adaptive control of the active power filter with selective harmonic compensation properties

Pedepar:

1. Y puceprauiiiHiii po60Ti OTpUMasa 1ojaabInii pO3BUTOK TEOPis aHalli3y Ta CUHTE3Y CUCTEM KEPYBaHHS
napajejbHUMY CUJIOBUMU aKTUBHUMU inbTpamu. Po3pobiieHo Ho-Buil meTor GOpMyBaHHS MAaTPUL]i 3BOPOTHHUX
3B'SI3KiB CIlOoCTepiraya rapMoHik CTpyMy Mepexi, 1110 3a6e3redye CeJeKTUBHICTb OLiHIOBaHHS KPUTUYHUX FapMOHIK
CTPYMY Ta NiJIBUAILIEHY IIBUIKOL{I0 OL[iHIOBaHHS. 3alIpOIIOHOBAHO METO/], KEPYBaHHS CTPyMaMU aK-TUBHOTO QinbTpa
Ta CUHTE30BaHO aaNTHBHI aJifOPUTMHU BifIIpaLllOBaHHS CTPYMiB, 1110 FapaHTYyIOTh OGHOYACHE BifllIpallOBaHHS
3aJJaHMX CTPYMIB, OLIiHIOBaHHS BUIIUX FapMO-HIK, @ TAKO>XX aKTUBHOTO OMOPY i iHIYKTUBHOCT] BUXiAHOTO IPOCETISIL.
Po3pobseHo Me-To[ KepyBaHHS HAIIPYrolo JIaHKK nocTiiHoro ctpymy CA®, sikuii 3a6e3nevyye 4acTKOBY
JliHeapu3alilo MiJCUCTEMU HAIPYyTY Ta aCUMIITOTUYHE PEry/IOBaHHS yCepeIHEHUX 3Ha-4€Hb HAIIPYTU JIaHKU
[IOCTITHOTO CTPYMY. 3aCTOCYBAHHS OTPMMaHUX PE3YyJIbTATIB A€ MOXKJIMBICTb 3HAYHO CIIPOCTUTU TEXHIYHY

peaizauito cucremu kepysaHHs CA®. PesysibTaTi po60TH BIIPOBAIKEHO: B OCBITHil Ipouec B HalioHaspHOMY



TEXHIYHO-MY YHiBepcuTeTi YKpainu «KuiBCbKUM NOTEXHIYHMI IHCTUTYT iM. Iropst CiKOpCBKO-T0O», @ TAKOXK
komriaHielo TOB «TexHocepBicIpuBOL» IJI CUCTEM MiBUIIEHHS SKOCTi €J1IeKTPUYHOI eHeprii. Kito4yoBi cioBa:

CUJIOBUY aKTMBHUM QPiNbTp, SIKICTb €J1IeKTPOEHEPTii, BUIIli rapMO-HiKM, KOMIIEHCallisl peaKTUBHOI IIOTYXHOCTI.

2. In the dissertation the shunt active power filters control systems are developed. Current harmonics staff
estimation is based on observer which utilize idea of division three-phase signal into harmonics of the positive,
negative and zero sequences. This ob-server provides harmonics estimation and compensation current reference
calculation. In order to achieve fast convergence together with selectivity properties of harmonic estimation novel
observer tuning procedure is proposed. The dynamic behavior and se-lectivity properties are investigated by
simulations. The proposed tuning procedure sim-plify practical implementation of harmonic observer by reducing
requirements for the computing performance of the controller. A novel observer with taking into account the
presence of phase shift caused by hardware current signal filtering is developed. The observer designed in this way
provides the detec-tion of harmonic distortions in a given frequency range, but has no selectivity properties. Based
on the active power filter model, two active power filter current control algo-rithms, which allow to compensate
for harmonic distortion and reactive current, are de-veloped. The first algorithm is based on a separation of
harmonic detection and current regulation processes. A new nonlinear algorithm for the active power filter
current con-trol, which guarantees asymptotic current tracking and does not require "high" gains, has been
developed. From the simulation results it follows that the proposed solution provides asymptotic tracking of the
filter currents. The developed current controller is simpler in terms of practical implementation and provides high
noise immunity. The second algorithm is the adaptive system for harmonics estimating and current control. This
approach is suitable in the case when one need to evaluate and compensate for harmonics in a given range of
frequencies. A method for the SAF DC link voltage control, which provides partial linearization of the voltage
subsystem and asymptotic control of the average DC link voltage have been developed. New algorithm for active
power filter current control, which allow to take into ac-count variations of active resistance and inductance of
the output filter of the active fil-ter, have been developed. The developed active filter control system do not
require a long adjustment process, which is inherent in the industrial active power filters. The developed observers
and controllers are implemented in the prototype of the ac-tive power filter, which is based on digital signal
processor TMS320F28335. The con-ducted experimental investigations proved the presented theoretical results.
The results of the work are implemented: in the electrical power quality improvement systems by the company
"Technoserviceprivod", Kyiv, in the educational process at the National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute" Keywords: active power filter, electrical power quality, higher order
harmonics, re-active power compensation.
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