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1. liarHOCTHMKa HAaNiBIPOBiTHUKOBUX [1IEPETBOPIOBAYIB i3 3aCTOCYBaHHSIM BeliBIeT-(QYyHKLiN M-i9HOrO apryMeHTY

2. Diagnostics of semiconductor converters on the base of wavelet functions of m-ary argument

Pedepar:

1. O6'eKT mOCiIKEHHS: IPOLeC IiarHOCTYBaHHS HalliBIIPOBiJHUKOBUX [1€PETBOPIOBAYiB HA OCHOBI 4aCOBUX
3aJIEXKHOCTEN CTPyMiB Ta Hanpyr. Mera: po3po6Ka HOBUX METO/IiB iarHOCTYBaHHS1 HaMiBIIPOBITHUKOBUX
[IEPETBOPIOBAYIB HA OCHOBI BEMBJIET-CIIEKTPIB YaCOBUX 3aJIEXKHOCTEN iX CTPYMIB Ta HAIIPYT 1714 [IONIEPEIKEHHS
[IOCTYIIOBMX BiZIMOB Ta BU3HAYEHHs IDUYMH PANTOBUX BiIMOB. MeTOM: MaTeMaTUYHE MOZEJIIOBAHHS, TEOPETUYHI
II0JIOKEHHS KPaTHOMAaCIITabHOTO aHasli3y, MaTeMaTUYHMI allapaT AUCKPETHUX CIIEKTPaJIbHUX [IEPETBOPEHD HA
KiHLIEBMX IHT€pBaJlax Ta AUCKPETHUX BEUBJIET-IIEPETBOPEHD, TEOPIis KiIacuPikaliliHOro po3nominy 06'eKTiB,
IIPUHLUINY TOOY0BY y3romkeHux (pinbTpiB. OCHOBHI pe3ysbTaTu: IO6YH0Ba 6a3KCy BEHBJIeT-TIepeTBOPEHHS i3
3aCTOCYBAaHHSIM CUCTEMU OPTOrOHAIBHUX JiACHUX QPYHKLINM M-iYHOro apryMeHTy fgo3Bosua B (N-1) pasis
301IBIIMTY OOCAT AAaHUX IIPO MPOLLECU B HAMiBIPOBiJHUKOBUX [IEPETBOPIOBAaYax Ta B 1.5 pa3iB 3MEHIINTH KiJbKiCTb
piBHIB PO3KJIa[IaHHS, TOPIiBHSHO 3 BeliBIeT-NIepeTBOPEeHHIMU Xaapa Ta Jlo6ewti. Po3po6yieHo HOBi MeTOOM

IiarHOCTYBaHHS HaliBIPOBIJHNKOBUX NI€pPETBOPIOBAYiB, 3aCHOBaHI Ha CIJIBHOMY 3aCTOCYBaHHI Teopii kiacudikarii



Ta BEMBJIET aHAJI3y, i Ha MOOYAOBI y3roXeHnx (PiNbTPiB 3 KiHIEBUMHU iMITyJIbCHUMU XapaKTePUCTUKAMU Y BUTJTISIL
BelBIeT-QYyHKIi1 M-1YHOTO apryMeHTy, 110 JO3BOJIMJIO KiJIbKICHO BU3HAYaTH CTYIIiHb HAOIV>KEHHS IIOTOYHOT'O
CTaHy II€PETBOPIOBAYA JI0 aBAPiMHUX CTaHIB i, MOPiBHAHO 3 iCHYIOYMMU METOJAMU, 3MEHIINTH 4aC JiarHOCTyBaHHS

Ta KiJIbKiCTb napaMeTpiB, 3a IKMMH BOHO BUKOHYETbHCS.

2. Object of investigation: process of semiconductor converter's diagnostics based on the time dependencies of
currents and voltages. Aim: the development of new diagnostic methods for semiconductor converters based on
the time-frequency representations of currents and voltages for degradation failure warning and nonrelevant
failure' reasons identification. Methods: mathematical modelling, theoretical principles of multiresolution analysis,
discrete spectral transforms on the finite time intervals, discrete wavelet transforms, classification theory,
principles of the matched filters' development. Principal results: the new kernel of the wavelet transform based on
the orthogonal m-ary argument functions' system was founded, which allowed to increase data volume of the
semiconductor converter's processes with decreasing in 1.5 times the number of scales compared to Haar and
Daubechies wavelet transorms. The new semiconductor converter's design methods based on combined using of
wavelet transform and classification theory, also on the theory of the matched filters with finite impulse response
in role of the m-ary argument wavelet function was developed; it allowed to numerically determine degree of
current semiconductor converter's state to a failure state approach, and decrease the diagnostic's time and
number of the parameters compared to current methods.
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