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2. Models and methods of power transformers diagnosis in electric networks with voltage 6-110 kV

Pedepar:

1. O6’eKT mOCiI>KEHHS: MPOLEC AiarHOCTYBAaHHS CUJIOBUX TPAHC(POPMATOPIB B €JIEKTPUYHUX MEPEXAX HAIPYTOI0
6-110 xB. MeTa po60Tu: po3po06Ka Ta yJOCKOHAJIIEHHS MaTEMAaTUYHUX MOJieJIell i MeTOZiB BUBHAYEHHS Ta aHali3y
IiarTHOCTUYHUX I1apaMeTpiB CTaHy CUJIOBUX TpaHCPOPMATOPIB [1Jisl MiJBUIIEeHHS PiBHS TEXHIYHOTO OOCIyrOByBaHHS
Ta 30iJIbIIEHHS TEPMiHY €KCIlTyaTallii CUJI0BUX TpaHCPOPMATOPIB B €JIEKTPUYHUX Meperkax Hanpyrow 6-110 xB.
MeTonu JOCTiI)KeHHS: MAaTeMaTUYHOTO MOJIEJIIOBAHHS, IMHAMIYHOTO OLiHIOBAaHHS CTaHY, KJIAaCTEPHOTO aHali3y,

111 poBoi 06pPOOKM CUTHAJIIB, pO3B’s13aHHS AudepeHIiaTbHIUX PiBHSIHD 3 BAKOPHUCTAHHSIM KOMITIOTEPHOTO
MogesoBaHHs. TeopeTrUyHi Ta NpakTU4HI pe3yybTaTy i HOBU3HA: BIleplie Ha OCHOBI inbTpa KasmaHna po3pobsieHo
MaTeMaTU4Hi MOZEJi JUHAMIYHOTO OLiHIOBAaHHS AiarHOCTUYHUX [1apAMETPiB TPaHC(POPMATOPA; YIOCKOHAIEHO
MaTeMaTW4Hi MOJieJli BU3HAYEHHS 1iarHOCTUYHUX [TapaMETPiB CTaHy TpaHCHOPMATOPa 3aBISIKY apaMeTPUYHi

inenTudikauii TenynoBoi Mozesi Ta MOzeJli BOJIOTOBMICTY, L0 MifBUILY€E JOCTOBIpHICTh BUSIBJIEHHS IedeKTiB



TpaHCPOPMATOPA; YIOCKOHAIEHO METO]], BUBHAYEHHS CTATUCTUYHUX XaPaKTEPUCTUK BUIIAIKOBOTO NIPOLECY
HaBaHTa)Ke€HHS 32 paxyHOK BUKOPUCTAHHS KJIACTEPHOr0 aHami3y AJsl ineHTudikanii peskumMiB po60TH CIIOXKUBAUiB
€JIEKTPOEHEPTii, 110 Jae 3MOTY MiJBULINTY JOCTOBIPHICTb PE3yJIbTaTiB OLIHIOBAaHHS HABAHTAXKyBaJIbHOI 3JaTHOCTI
TpaHC(OPMATOPiB; HAOYB MOJAJIBIIOTO PO3BUTKY METO, CTOXaCTUYHOIO OLiHIOBAaHHS HABAaHTAKYBaJIbHOI 3JaTHOCTI
CUJIOBUX TPAaHCHOPMATOPIB B YaCTUHI 3abe3nedeHHs €(PEeKTUBHOIO 3aCTOCYBAHHS TEXHIYHUX KPUTEPIiB 3a
pe3yJbTaTaMu iMiTallilHOro MOZIeJII0BaHHSI HAaBaHTaXXEHHSI, YUM 3a0e311e4yeThCsl OibIll BUCOKUI piBEeHb
IOCTOBIDHOCTI pe3yJIbTaTiB OLiHIOBaHHS JOIIyCTUMOCTI IEBHUX PEXUMIB pob0oTH TpaHncdopmaropis. [Ipegmer i
CTYIMiHb BIPOBAJKEHHS: BUKOPUCTOBYIOTbCA B HaByasibHOMY nponeci HTYY «KII» ta 3HTY Ta nepemano nis
Bukopucrtanus y TOB «Enexkrpocdepa», m. Kuis Ta TOB «H/II TlepeTBopioBau», M. 3anopixxks. EpexkTuBHicTb
BIIPOBA>)KEHHSI: MiJBUILEHHS NOCTOBIPHOCTI Pe3yJIbTaTiB AiarHOCTYBaHHS CUJIOBUX TpaHcdopmartopis. Chepa

BUKOPUCTAHHS: €JIEKTPUYHI Mepexki Hanpyroo 6-110 xB.

2. The object of research: process of power transformers diagnosis in electric networks with voltage 6-110 kV. The
purpose of research: to develop new and to improve existing models and methods of power transformers diagnosis
to improve their durability and level of maintenance service during the operation of electric networks with voltage
6-110 kV. Methods of research: mathematical modeling, dynamic state estimation, cluster analysis, digital signal
processing, differential equations solving using computer simulation. Theoretical and practical results and
innovations: mathematical models of dynamic assessment of transformer diagnostic parameters were developed
for the first time based on the Kalman filter; mathematical models for determining the transformer diagnostic
parameters were improved due to thermal and moisture models parametric identification, which increases the
reliability of transformers defects detection; method for determining the statistical characteristics of the load
process was improved through the use of cluster analysis to identify the consumers work mode, allowing to
increase the transformers load capacity evaluation reliability; method for stochastic evaluation of transformers
load capacity was developed to ensure the effective application of technical criteria based on the results of load
simulation, which ensures a higher level of assessment results reliability for admissibility of certain transformers
work modes. A subject degree of introduction: the results of studies are used for educational purposes in NTUU
"KPI" and ZNTU and transferred for use in LLC "Electrosfera”, Kyiv and LLC "NDI Peretvoryuvach", Zaporizhzhya.
Effectiveness of implantation: increase of the credibility of power transformer diagnosis. Sphere of use: electric
networks with voltage 6-110 kV.
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