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2. Perfection of the power distribution transformers thermal load estimation method

Pedepar:

1. Inceprariiina po60Ta € HAyKOBO-TIPUKJIAAHUM IOCJIIIPKeHHIM 33/1a4i 3 yI0CKOHaJIEHHSI METO/Y OL[iHIOBAaHHS
TEIJIOBOTO HaBaHTA)KEHHS CUJIOBUX PO3NOAinbunx TpaHcPopmaTopis (CPT) y enekTpomepexax, siKi
€KCIUIyaTyIOThCSI B yMOBaX 3MiHHUAX HaBaHTaK€Hb a00 BisIJIOBUX BiJIKJIIOYEHB, T PO3POOLI IpuiIaay mono
TeCcTyBaHHs e(peKTUBHOCTI BUKopucTtanHs CPT y peaspHOMYy 4aci. BupimeHo 3agady i3 po3paxyHKy 4aCOBUX
3aJIeXKHOCTEN TeMIlepaTypu ejleMeHTiB akTiBHOi yacTuHU CPT - 0OMOTOK, MarHiTHOI cuctemu i
TpaHCPOPMATOPHOIO MacJjla y CUCTEMI OXOJIOIPKEHHS IIPU 3MiHHOMY HaBaHTaXK€HHI, Ha MiICTaBi SIKUX
3aIIPONIOHOBAHO METOJ, PO3PaxyHKy Koe(illieHTa IPUITYCTUMOTO [IEPEBAHTAKEHHS 3@ IIOTY>KHICTIO (CTPYMOM) Ta
Jacy yTPUMaHHS y CTaHi MifBUIIEHOT0 HaBaHTaKeHHS. [JoBeieHo, 110 30iIbIIeHHS CTaJlol Yacy HarpiBy
KOHCTPYKTUBHUX €JIEMEHTIB, Uepe3 3aCTOCYBAHHSI CY4aCHUX eJIeKTpOoTeXHIYHuX maTepianis y CPT, € HeobXigHOI0
YMOBOIO [IPX BUTOTOBJIEH] TpaHCPOPMATOPIB [1J1 PO3NOAINbYNX MepeX. Po3pobiieHo npuian TeCTyBaHHS
IIBUAKOCTI pyXy i MacoBoi BUTpaTy TpaHCPOPMATOPHOro Macia abo iHuoi (iIHHOBaLiHOI) 0XOJIOAKYI0UOi PE4OBUHI

y CUCTEeMi OXOJIO/I)KEHHSI Ta MOHITOPUHTY e(DeKTUBHOCTI BUKOPUCTAaHHS TpaHC(OopmMaTopa 3a [IOKa3HUKOM



TEIJIOBOTO HaBaHTAXXEHHsI. beanepepBHICTb KOHTPOJIIO MifIBUIIy€e HAZiMHICTb i TEPMiH CIIPaBHOI po60THU
TpaHcdopmaropa. BennunHa nokasHuKa TEMJI0BOTO HABAHTAXKEHHSI, METO]], IOTO BUKOPUCTAHHS Y CUCTEMi
MOHITOPHHTY i KEpYBaHHS TPaHC(POPMATOPOM [103BOJIsIE OOIPYHTOBAHO HaBaHTAKyBaTU TPaHC(HOPMATOPH Y
PO3IOLiNbHUX MEPEXaX, TOUHIlle BCTAHOBJIIOBATH TEPMiHM NIPOBEIEHHS PETJIAMEHTHUX POOIT 3 0OCIyrOBYBaHHS Ta

MoOXKe OyTH KOPUCHUM Ipu po3pobwi cucremu SMARTGRID.

2. The thesis is devoted to the improvement of the method for estimating the heat load of a power distribution
transformer (PDT), which is operated under variable load conditions and the development of a device for testing
the efficiency of PDT use in real time by the heat load index. The task of calculating the temperature temporal
dependences of the elements of the active part of the PDT - windings, of the magnetic system and of the
transformer oil in the cooling system with a variable load on the basis of which the method of calculating the
coefficient of permissible overload by the power (current) and the time of maintenance in the state of increased
load is proposed. It is proved that the increase of the constant heating time of structural elements, due to the use
of modern electrical materials in PDT, is a prerequisite for the manufacture of transformers for distribution
networks. A device for testing the speed and mass flow rate of transformer oil oro ther (innovative) coolant in the
cooling system and monitoring the efficiency of the transformer using a thermal load indicator has been
developed. Continuity of control increases the reliability and life of the transformer. The value of the thermal load
index, the method of its use in the system of monitoring and control of the transformer allows to justifiably load
the transformers in the distribution networks, more precisely to set the terms of conducting scheduled
maintenance works and may be useful in developing the SMART GRID system.
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