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1. Komm'torepus3oBaHa CUCTEMA OLiHIOBaHHS XapaKTEPUCTUK IIYMOBUX CUTHAJIIB [JI IiarHOCTUKU

BiTpOEJIeKTpOarperarTis

2. Computerized system for evaluating the characteristics of noise signals for the diagnosis of wind power units

Pedepar:

1. O6'eKT BOCiIKEHHS: IIyMOBi CUTHA/IM CTaHy i peskuMy QYHKIIOHYBaHHS BiTPO€JIEKTpoarperarTis. Mera po6oTu:
OOTpyHTYBaHHSI MAaTEMAaTUYHOI MOZEJIi IIyMOBUX CUTHAJIiB, CTATUCTUYHUX METOiB ONPALIIOBAHHS JAHUX
KOMIT'IOTEPHOTI'O MOJIEJIIOBaHHS i BUMipIOBaHb LIYMOBUX CUTHAJIIB i pO3p06Ka KOMII'FOTEpHU30BaHOI CUCTEMU
OLiHIOBAaHHS XapaKTEPUCTUK LIYMOBUX CUTHAJIIB [JI IiarHOCTUKU BiTpOEJIEKTpoarperaris. Metony gOCIiIsKeHHS:
METOJIU TEOPil BUIIaAKOBUX IIPOLIECIB i MATEMATUYHOI CTaTUCTUKU, TEOPIl CUTHAJIIB i CUCTEM, TEOPii BUMIPIOBaHb,
11(pPOBOro OIpall0BaHHs CUrHasliB. TeopeTuyHi Ta NpaKTU4Hi pe3yIbTaTH i HOBU3HA: OTPMMaJa NOAAIbIINI
PO3BUTOK 3arajibHa MaTeMaTU4YHa MOZEJb IIYMOBOTO CUTHAJTy 06'€KTiB €HEPTeTUKY Y BUTJISAli TPUBUMIDHOTO
BEKTOPHOT0O BUNAAKOBOTO MIPOLECY, 10 JAJ0 MOXJIUBICTb MiABUIINTY €(PEKTUBHICTb 3aCTOCYBaHHs iHpOpMallifiHO-
BUMIPIOBaJIbHUX CUCTEM [JIS1 OLIiHIOBaHHS XapaKTEPUCTUK IIYMOBOT'O CMI'HAJY; BIIEpIIE HA OCHOBI 3arajabHOI MOJEIi

IIYMOBOTO CUTHAJIy 00'€KTy €HEePreTHUKHU 3alIPOIIOHOBAHO KOHCTPYKTUBHY MOJI€JIb IIyMOBOT'O CUTHAIy 00'€KTY



€HEPreTUKU y BUTJISAJIi TPUKOMIIOHEHTHOTO BEKTOPHOTO BUIAAKOBOTO IIPOLIECY, IKUI MOKHA BUKOPUCTOBYBATH [J1s1
KOMIT'IOTEPHOT'O MOZEJIIOBAaHHS B LOCJIIKEHHIX e(PEeKTUBHOCTI pOOOTU KOMIT'IOTEPU30BAHOI CUCTEMU; BIIEpPILe IIPU
IOCIIiIPKEHHI KOMII'TOTEPHOTO MOJIEJIIOBAHHS IIYMOBUX CUTHAJIIB OTPMMAHO XapaKTEPUCTUKU SIKOCTI METO/IIB
reHEePYBaHHS [ICEBI,OBUNAAKOBUX YMCEJI; PO3POOJIEHO METO/, BUSIBJIEHHSI MUTTEBHMX MOMEHTIB PO371aly YaCOBUX
PALLIB IIyMOBUX CUTHAJIIB JJ1s1 OTPMMaHHS iHTepBaJliB OJHOPIAHOCTI YacOBUX PSALLB, 10 3a06e3eyvye OLiHIOBaHHS
XapaKTepPUCTHUK IIYMOBUX CUTHAJIIB Ha KOXXHOMY iHTepBaJli OIHOPiAHOCTI OKpeMO; 361/1bLIEHO YMCII0O KOMIIOHEHT
BEKTOPA [1iarHOCTUYHUX O3HaK BEA, 1110 1210 MOXKJIUBICTh, pa30M 3 BiJOMHUMMU 1iarHOCTUYHUMU O3HAKaMH,
BUKOPUCTATU B LIbOMY BEKTOPi TPEHJOBY KOMIIOHEHTY YaCOBOTO PSy, Y4aCOBi MOMEHTH PO3JIafly JUHAMIKHU pALy,
iHTepBay OLHOPIAHOCTI PSAAY MK MOMEHTaMU PO3JIaJy, 110 Aa€ MOKIIMBICTD 30iMbIINTH iHOPMAaLiiHUI pecypc
IIpOLIeCy AiarHOCTUKYU CTaHy i pexkumiB pyHKIioHyBaHHS BEA; BHOCKOHa/IEHO METOI0JIOTIYHi OCHOBU
KOMIIJIEKCHOTO MiJXOAY 10 AiarHOCTYBaHHS 00'€KTiB €HepreTUKMA Ha OCHOBI MaTeMaTUYHOIO Ta KOMIT'IOTEPHOTO
MOJeJIIOBaHHS, CTATUCTUYHOTO OL[iHIOBAHHS XapaKTePUCTHK LIYMOBUX CUTHAJIB; OTPUMaHO PeKOMeHalii BU6opy
MeTOJa MOJIeJIIOBaHHS IICE€BIIOBUIIaIKOBUX YMCeJl B 3aJI€XKHOCTI Bifi 00'eMy BUOIpKU peasisaliiii IyMOBOIO CUTHATY,
SKi MOXXHA BUKOPUCTOBYBATH [1J151 JOCJIiJKEHHS €(pEKTUBHOCTI TECTOBO] [jiaTHOCTUKY KOMIT'IOTEpPU30BaHOI CUCTEMU
OLIiHIOBaHHS XapaKTEPUCTUK HNIYMOBUX CUTHAJIIB; TPOBeEHO KaacuQikaliilo CTaTUCTUYHUX METOJIiB PO3JIany
IAHAMIK/ YaCOBUX PSZiB NAaHUX BUMIPIOBaHb MIYMOBUX CUTHAJIIB, IO [AaJI0 NPAKTUYHY MOXKJIMBICTb BUSIBJISITU
CBO€YACHO 3MiHU CTaHY i peXXUMiB QYHKIIOHyBaHHS 00'€KTIB €HEPreTUKY 32 Pe3ysbTaTaMU OLiHIOBAaHHS
XapaKTEPUCTUK IIYMOBUX CUTHAJIIB; PO3PO6JIEHO KOMII'IOTEPM30BaHy CUCTEMY OLiHIOBaHHS XapaKT€PUCTUK
IIYMOBMX CUTHAJIIB [1JIs1 1larHOCTUKY BiTPOEJIEKTPOArperaTiB Ta JOCJiIPKeHO ii po60Ty Ha OCHOBI
€KCIIEPUMEHTAJIbBHOTO 3Pa3Ky KOMIT'IOTEPU30BAHOI CUCTEMU 3 BUKOPUCTAHHSM PEAJIbHUX JaHUX BUMIiPIOBAHB;
Pe3yJIbTaTU [IPOBEJIEHUX €KCIIEPUMEHTAJIbHUX JOCIIiIKEHD MiITBEPIKYIOTh €(PEKTUBHICTb 3aIIPOIIOHOBAHUX B
po6OTi METOLIB Ta MiAXOIB 1O ONPALIOBAHHS IIYMOBUX CUTHAJIIB BiTPOEJIEKTpOoarperaris. [IpeAMET i CTyIiHb
BIIPOBA’)KEHHSI: BUKOPUCTOBYIOTHCS Ha Jlep>kaBHOMY HinnpreMcTBi MiHicTepcTsa o60poHu YKpainu "JIyLnbKuii
PEMOHTHUM 3aBoj, "MoTop" Ta y HaBYa/IbHOMY Ipoleci Kadeapu iHpopmalliiiHO-BUMipIOBaJIbHUX CUCTEM
HanioHanbHOro asiauiiHoro yHiBepcureTy. EQpeKTHBHICTb BIPOBAI)KEHHS: OTPUMAHO 3HAUYHMM TEXHIKO-
€KOHOMIYHUH e(deKT, IO MOJIAra€ B MifBUIIEeHH] T0Ka3HUKIB e(DeKTUBHOCTI METO/IiB Ta 32CO0IB OIpalllOBaHHS
IIYyMOBUX CUTHAJIB 00'eKkTiB eHepreTuku. Cdhepa BUKOPUCTAHHS: CUCTEM OLIiHIOBaHHS XapaKTePUCTUK HIYMOBUX
CUTHAJIiB IIMPOKOTO NPEAMETHOTO [IPU3HAYEHHS], & TAKOXK ITPU PO3POOJIEHH] Ta BUITPOOYBaHHI METOZB

IIiarHOCTYBaHHS TEXHIUHUX CUCTEM Ta 00'€KTiB €HEPTETUKU. (IUB. IIPOIOBXKEHHS).

2. The object of research: noise signals of the state and mode of operation of wind power units. The purpose of
research: the substantiation of the mathematical model of noise signals, statistical methods for processing data of
computer simulation and measurements of noise signals, and the development of a computerized system for
evaluating the characteristics of noise signals for the diagnosis of wind power units. Methods of research: methods
of the theory of random processes and mathematical statistics, the theory of signals and systems, the theory of
measurements, digital processing of signals. Theoretical and practical results: the general mathematical model of
the noise signal of energy objects in the form of a three-dimensional vector random process was further
developed, which made it possible to increase the efficiency of the application of information-measuring systems
for the evaluation of the noise signal characteristics; for the first time on the basis of the general model of the
noise signal of the energy object a constructive model of the noise signal of the energy object was proposed in the
form of a three-component vector random process that can be used for computer simulation in the studies of the
efficiency of the computerized system; for the first time in the study of computer simulation of noise signals, the
characteristics of the quality of pseudorandom number generation methods were obtained; the method of
detecting the instantaneous moments of the disturbance of the time series of noise signals is developed for
obtaining the intervals of homogeneity of time series, which provides evaluation of the characteristics of noise
signals at each interval of homogeneity separately; the number of components of the vector of diagnostic signs of
WPU has been increased, which made it possible, together with known diagnostic features, to use in this vector
the trend component of the time series, time moments of the dynamics of the change-point detection, intervals of
homogeneity of the row between the moments of the change-point. This allowed to increase the information



resource of the diagnostic process of the state and modes of operation of the WPU; the methodological
foundations of the integrated approach to the diagnostics of energy objects have been improved on the basis of
mathematical and computer modeling, statistical evaluation of the noise signal characteristics; recommendations
for choosing a method for modeling pseudo-random numbers depending on the sample size of the realizations of
the noise signal are obtained. They can be used to study the effectiveness of a computerized system for estimating
the characteristics of noise signals; classification of statistical methods of chenge-point detection of time series
dynamics of measurement data of noise signals is carried out. This provided a practical opportunity to interpret
changes in the state of the modes of operation of energy objects based on the evaluation of the characteristics of
noise signals; a computerized system for estimating the characteristics of noise signals for the diagnostics of wind
power units was developed and its work was investigated on the basis of an experimental sample of a
computerized system; the results of the conducted experimental studies confirm the effectiveness of the methods
and approaches to the development of noise signals of wind power units. A subject degree of implantation: are
used in the State Enterprise of the Ministry of Defense of Ukraine "Lutsk Repair Plant "Motor", and at the
department of information-measuring systems of the National Aviation University. Effectiveness of implantation:
significant technical and economic results are received which is to increase the efficiency indicators of the
methods and tools for processing the noise signals of energy objects. Sphere of use: systems for assessing the
characteristics of noise signals for a wide range of subject-matter, as well as for the development and testing of
diagnostic methods for technical systems and energy objects.
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