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AnHoTauma. 115 pa3paboTKK TEXHOMOM MM KOHTPOSIA TPaHCHOPMaTOPHOr0 Macsia Ha OCHoBe
MoJenen HeMpoHHOM ceTn rnyboKoro oby4YeHA MoryT 6biTb MCMOMb30BaHbl ONTUYECKUE
CreKTpanbHble MeTodbl B yNbTpaguoneToBon 1 BuamMMon obnactax. Lienblo nccnegosaHuim
ABNAETCA BblABIEHNE MHGOPMATUBHBIX CMEKTPAsIbHbIX OMArNa3oHOoB JIIOMUHECLLEHTHOM
OVarHOCTUKM ONA CUCTEMbl aBTOMAaTM3aUMM KOHTPOJA XapaKTepUCTUK U napaMeTpoB
TpaHchopMaToOpHOro Mac/a C UCMO/Ib30BaHNEM HEMPOHHbLIX ceTel riyboKoro oby4veHus.
N3MepeHna crieKTpasibHbIX XapaKTePUCTMK YACTOro 1 oTpaboTaHHoro TpaHcGopMaTopHoro
Macna B auanasoHe 180-700 HM 6b1K npoBeaeHb! Ha AUGPaKLMOHHOM CreKTPOdIyopuMeTpe
«Onioopar-02-IaHopaMa». YcTaHOBNEHO KavyeCTBEHHOE U KONMYECTBEHHOE pasfinyune
CMEeKTPOB BO30YyrKOeHNA: /1A 0TPaboTaHHOro Macsia CreKTPbl CMeLLLEHbI BIPABOo M CHUMKEHBI
MpMMEpPHO B YeTbIPe pasa Mo MakcuMyMmy. CneKTpbl POTONMOMUHECLLIEHLIUM YACTOrO Macsia Npu
B036yaeHMn 300 HM ABNAIOTCA Cyrneprno3nUMen Kak MUHUMYM TpeX KpMBbIX, HanbosibLUan
N3 KOTOPbIX MMeeT MaKcUMyM Ha 382 HM. [1na Bo36yraeHMs 370 HM CreKTp CyLLEeCTBEHHO
LUMpe U UMEeeT MaKCUMyMbI Ha pgnnHax BonH 387, 405, 433-439 v 475-479 uM. CneKTpsl
doTonoMUHecLeHLMM 0TPaboTaHHOIO Macsa B HECKOJIBKO Pas HUME Y UMEKT MaKCUMyMbI
Ha 446, 483 1 520-540 HM. YcTaHOBNEHHble OManasoHbl BO36YOeHWA U TIOMUHECLIEHLIMK
6yOyT UCMO/b30BaHbI MPY CO3AaHUM METOAMKUN 1 YCTaHOBKE KOHTPOJ1A NMapaMeTPoB KayecTea
TpaHcdopMaTopHoro Macna. beina paspabotaHa Moaenb HeMPOHHOM ceTy Fy6oKoro obydeHus,
OCHOBaHHaA Ha MCMOJb30BaHMM CaMOOPraHU3YIOLLIEMCA KapTbl KoXoHeHa, KoTopan No3sonusia Ha
OCHOBe NMoToKa $OTONOMUHECLIEHLIMM TPaHCGOPMATOPHOO Macsia NMpPOrHO3MPOBaThL NapaMeTphbl
Macna W, KaKk cliecTBue, 3a CHET CUCTEMbI NMPUHATUA peLLeHUA onpenensaTb 3Q$eKTUBHOCTb
3KCM/TyaTaLym ONMCLIBAEMOr0 METoa B MPOMBILLIEHHOCTU.
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Abstract. Optical spectral methods in the ultraviolet and visible regions can be used to develop
transformer oil control technologies based on deep learning neural network models. The aim
of the research is to identify informative spectral ranges of luminescent diagnostics for the
automation system for monitoring the characteristics and parameters of transformer oil using
deep learning neural networks. Measurements of the spectral characteristics of pure and spent
transformer oil in the range of 180-700 nm were carried out on a diffraction spectrofluorimeter
"Fluorat-02-Panorama”. A qualitative and quantitative difference in the excitation spectra has
been established: for waste oil, the spectra are shifted to the right and reduced by about four
times to the maximum. The excitation maxima are located at wavelengths of 300, 322, 370 nm
for pure and 388, 416 and 486 nm for waste oil. The photoluminescence spectra of pure oil at 300
nm excitation are a superposition of at least three curves, the largest of which has a maximum
at 382 nm. For excitation of 370 nm, the spectrum is significantly wider and has maxima at
wavelengths of 387, 405, 433-439 and 475-479 nm. The photoluminescence spectra of used oil
are several times lower and have maxima at 446, 483 and 520-540 nm. The established excitation
and luminescence ranges will be used when creating a methodology and installing quality
control parameters of transformer oil during its operation. A deep learning neural network
model based on the use of a self-organizing Kohonen map was also developed, which made it
possible to predict the spectral characteristics of excitation based on the photoluminescence
flow of transformer oil and, as a result, to determine the efficiency of the described method in
industry through a decision-making system.
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BesepeHue
PHUOPUTETHBIM HAIIPABJICHUEM pPa3BUTUA
H OHCPI€TUKU U NPOMBINIJICHHOCTH B IIC-
JIOM SIBIISIETCS pa3padoTka sHeprodhdek-
THUBHBIX HHHOBAITUOHHBIX TEXHOJIOTHIA, KOTOPbIC
HEBO3MOXXHBI 0€3 CO3/JaHMUS COBPEMEHHBIX METO-

JIOB KOHTPOJISI TOKa3aTejIel KauecTBa MpOAyK-
1y, J{ns pa3paboTKy TaKMX TEXHOJIOTHI MOTYT
OBITh HCIIOJIb30BAHbI ONITHYCCKHUE CIICKTPAJIbHBIC
METOJIBI B YIBTPA(HUOICTOBOM W BUIANMOM JHAa-
Ma3oHax, NpUMeEHsIEMbIe JJIsI TUarHOCTUKH Ka-
gecTBa 006eKTOB [1]. Takoit e moaxom MOKeT
OBITh PUMEHEH JIJIS IMarHOCTUKY TpaHC(hopMa-
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