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Pedepar:

1. B pucepTauiiiniil poboTi po3p’si3aHa 3a7a4a 3i CTBOPEHHS METOIB i 3aC00iB 7151 iarHOCTYBaHHSI OOMOTOK
CUJIOBUX TPAaHCHOPMATOPIB B 33/1a4i OLIIHKM 3aJIMIIKOBOTO PECYPCY i30J1s1ii 06MOTOK CUJIOBUX TpaHC(HOopMaTopis. B
pe3yJbTaTi AUCEePTALiHOrO JOCIiIPKEHHS OTPUMaHIi TaKi pe3ysabpTaTu. Tak, 30Kpema, Ha OCHOBi 3aKOHIB
Terionepenayi po3pobaeHa MaTeMaTU4YHa MOZEJb 17151 OLIIHKM CTYIIEHIO CTapiHHSI i30J1411ii 06OMOTOK CUJIOBOTO
TpaHcdopmaTopa 3a TEIJIOBUM CTaHOM, 10 TO3BOJISIE HA BiIMiHY Bifl BiTOMUX MOJIE€JIell OLIiHIOBAaTU BILJIMB Ha CTaH
i3071s11ii KOPOTKOYACHMX HABAaHTAXXEHb Ta [TepeBaHTKEeHb TpaHCPOPMATOpa i, SIK HACJIiOK, IPOrHO3yBaTh MOMEHT
BUYEPIIaHHS po60YOro pecypcy i3oss1ii 0OMOTOK 32 HalBUIIIOO TeMIlepaTypolo. Po3pobseHi maTeMaTUyHi Mogeri
Ha OCHOBI T€OPii HEYITKUX MHOXHUH [J1s1 OL[iHK/ TEIJIOBOTO CTAPiHHA i30J1511ii 0OMOTOK CHMJIOBOTO MACJISIHOTO Ta
Cyxoro TpaHchOpMaTopiB 3 BpaXyBaHHSIM BILIMBY 30BHIllIHIX YAHHUKIB HaBKOJIMIIHBOTO C€peNoBULIA. 31iliCHEHA

rapameTprUYHa ONTHMMi3allig HEYiTKOI Mogei AJ1s ii HasJlalTyBaHHS Iifl yMOBY €KCILTyarallii. 3 BUKOPUCTaHHSIM



HEPOHHOI MepeXi po3pobJyieHa MaTeMaTUYHA MOJIEJb JIJI OL[iHKU OIyCTUMOTO TEPMiHy POOOTH CUJIOBOTO CYXOTO
TpancdopmaTopa B peXKUMi riepeBaHTaskeHHS. [IJ1sI OLiHKY aIeKBaTHOCTi CHHTE30BaHUX MOJIeJiel 3[IiiCHEHO
iMiTaniiiHe MOeJIIOBaHHSI Pi3HUX PEKUMIB po6OTU CUIIOBOTO TpaHCchOpMaTopa Mpu pidHUX CTPUOKAx
HaBaHTa’KeHHS, IK KOPOTKOYACHUX TaK i TOBrOTPUBAJIMX. AHAJI3 OTPUMAHUX PE3YJIbTATIB KOMITIOTEPHOTO
MOJeJIIOBaHHS MigTBEPIKy€E TEOPETUYHI BUKIAAM i €DEeKTHUBHICTh CHHTE30BaHMX MaTeMaTUYHUX MOZeJiel OLiHK!
TEIJIOBOTO CTapiHHJ i30J1sLii cCu0BOro TpaHcdopmMaTopa 3a pisHUX YMOB po6oTy. Ha OCHOBI CHHTE30BaHUX
MaTeMaTU4YHUX MOJeJiel Ta po3po0JIeHUX aJrOPUTMIB 3aIIpOIIOHOBAHO BapiaHT peasisallii MiKpoIpoleCoOpHOTO
3ac00y M1 IiarHOCTYBaHHS Ta MIPOTHO3YBAaHHS BUTPAaYaHHS 3aJIMIIKOBOTO PECYPCY i30J1s1ii CUIIOBOTO
TpaHcopmaTopa. BripoBamkeHHs po3p06IeHNK METOIB i 3aC00iB JO3BOJISITh TIOKPALIUTYU POOOTY CUIIOBUX

TpaHCPOPMATOPIiB, a TAKOX IiABUIMTHU HaZilHICTb €J1eKTPOEHEPTreTUYHOI CUCTEMU B LIIJIOMY.

2. In the dissertation, the task of creating methods and tools for diagnosing the windings of power transformers in
the task of assessing the residual resource of the insulation of the windings of power transformers is solved. As a
result of the dissertation research, the following results were obtained. So, in particular, based on the laws of heat
transfer, a mathematical model has been developed to estimate the degree of aging of the insulation of the
windings of a power transformer according to the thermal state, which allows, unlike known models, to estimate
the influence of short-term loads and overloads on the insulation state of the transformer and, as a result, to
predict the moment of exhaustion of the working resource insulation of windings at the highest temperature.
Mathematical models based on the theory of fuzzy sets have been developed to estimate the thermal aging of the
insulation of the windings of power oil and dry transformers, taking into account the influence of external
environmental factors. Parametric optimization of the fuzzy model was carried out for its adjustment under
operating conditions. With the use of a neural network, a mathematical model was developed to estimate the
allowable period of operation of a power dry transformer in the overload mode. In order to assess the adequacy of
the synthesized models, simulation simulations of various operating modes of the power transformer at various
load spikes, both short-term and long-term, were carried out. The analysis of the obtained results of computer
modeling confirms the theoretical statements and the effectiveness of the synthesized mathematical models for
assessing the thermal aging of the insulation of the power transformer under different operating conditions. On
the basis of synthesized mathematical models and developed algorithms, a variant of the implementation of a
microprocessor tool for diagnosing and forecasting the consumption of the remaining resource of the insulation of
a power transformer is proposed. Implementation of the developed methods and means will improve the operation
of power transformers, as well as increase the reliability of the electric power system as a whole.
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