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1. PesxxuMu Ta XapaKTE€PUCTUKU €HEPro6JIOKY eJIeKTPOCTaHLii 3 104aTKOBUM PO60YNM TPAaHCHOPMATOPOM BIACHUX
noTpeo

2. The modes and characteristics of a power unit of a power-station with an auxiliary working transformer of own
necessities

Pedepar:

1. Inceprarist Ha 30OOYTTSI HAYKOBOTO CTYIIEHS KAHIWATa TEXHIYHMX HayK 3a crenjanbHicTio 05.14.02 - enexTpuyHi
cTaHii, Mmepexi i cuctemu, HanionanbHMM yHiBEpCUTET «JIbBiBCbKa MOJIiTEXHiKa», JIbBiB, 2019 p. ¥ gucepraninHin
PO6OTi OOrpYHTOBAHO AOLINIBHICTb BIPOBAIPKEHHS HOBUX CXEMHUX BUPIllIEHb €JIEKTPUYHOI YACTMHU €HEPro0JIOKiB
(EB) 3 momaTkoBUM po604nM TpaHCPOpMaTOpoM BiracHUx notped (JPTBII). OcobnuBicTio [ux cxeM € Te, mo JPTBII
IIpaljio€e B PEXKMMI 3aJlaHOro HaBaHTaxkeHHSIM EB cTpymy, 110 3abe3nedye ninTpuMaHHs 6aKaHOi HAIIpyry Ha IKWHAX
BJIacHUX 110TPeo (BII) sIK B ycTasleHUX eKCITyaTaliiHMX PeXXUMax, Tak i MifJ 4ac KOPOTKUX 3aMUKaHb B IIPUJIETJIiN [0

ED esniekTpu4Hill Mepexi. Pe3ysibTaTty OLiHKY BapTOCTI HOBUX CXEM i BTPAT MOTYKHOCTI B HUX, a TAKOX aHaJi3y



YCTaJIEHUX PEXKUMIB i ITepexifHuX MPOLECiB 32 LOIIOMOTr0I0 KOMII'IOTEPHOI TeXHIKM NoKasanu: cxemu EB 3 [IPTBII
6e3 npuctpoiB PITH 3a TeXHIKO-€KOHOMIYHNMU ITOKAa3HUKAMU MOKYTb OyTH aJbTE€PHATUBOIO IO TPALULIIHUX CXEM;
IIifl yac pe>xrMiB 3aBaHTaKEHHS TeHepaTopa aKTMBHOIO IIOTYKHICTIO, 6JIM3bKOIO 0 HOMiHaJIbHOI, i 3MiHM Hanpyr
reHepaTopa i €eHeproCUCTEMHU B IOCTAaTHBO IIMPOKUX MeKax Ha muHax BIl 3ab6e3nedyeTbCs foMyCcTUMA HAIPYTa; 32
IMHAMIYHOIO Ta PE3yJILTYIOUOIO CTIMKICTIO pEXXUMIB Ta HanpyraMmu Ha muHax BIT cxema 3 [IPTBIT mae kpaini
BJIACTUBOCTI IIOPiBHSHO 3 TpaguLiitHo10; cxeMi Eb 3 [IPTBII npuramaHHa NpUpoiHa CUMETPYBaJIbHA BIIACTUBICTD
00 HANIPYTH Ha WKMHax BII iz yac 30BHilIHIX HecuMmeTpruyHUX K3. Kill04oBi cj10Ba: €JIEKTPpUYHA CTaHILif,
eHepro6JI0K, TpaHCHOPMATOP BJIACHUX NOTPE6, MOIETIOBAHHS, PETYJIIOBAHHS HAINIPYTH, YCTAJIEHU PEeKUM, KOPOTKE

3aMUKaHHS, CTiHKiCTh.

2. This Dissertation justifies the feasibility of introducing new scheme, technical decisions for the electrical part of
power stations units, in particular, new option of the power supply system implementation for the auxiliaries with
an additional auxiliary working transformer. The conducteds comprehensive investigation and analysis of their
modes and characteristics. The fundamental difference between such systems and the traditional ones is the
application and circuitry of the inclusion of an additional auxiliary transformer, which works simultaneously with a
working auxiliary transformer on the busbar of the first transformation stage of the auxiliaries power supply
system. At the same time, in accordance with the chosen values of the parameters of the system elements, in
particular, coefficients of transformation of the two auxiliary working transformers, the mode of operation of the
additional auxiliary working transformer will be close to the current source mode, the value of which will be
determined by the current load of the generator power units, both in the stable operating modes and during
external short circuits in the electric network adjacent to the power units. This is the additional auxiliary working
transformer mode that provides the voltage level, sufficient for their electrical power. Approach of selecting
nominal and total power of the working and additional auxiliary working transformer power units of electric power
stations, which gives the opportunity to take into account both characteristic operating modes of the power units
and the requirement to the desired voltage is offered. Develop the methodology of evaluation of active-power
losses in the new electric power supply schemes of the power units with an additional auxiliary working
transformer, which allows to take into account the operating features of their elements is offered. It is shown that
the magnitude of active-power loss is practically equivalent in both new and traditional schemes. The conducted
analysis and the calculation example for the power units with a 200 MW turbo-generator showed that the scheme
with a working and additional auxiliary working electric power transformer with without on-load tap changing
(OLTC) devices by technical and economic indicators can be an alternative to the traditional schemes with the
auxiliary working transformer of own with the OLTC device. A generalized equivalent circuit of replacement of
two-winding transformer for calculation of the steady state modes is created in this work, which allows to take
into account the features of magnetic systems without bringing the coordinates of the mode of windings to one
voltage level. As also - account work transformers operates in the modes given by voltage and given by current.
Developed correspondingly mathematical model. It is shown that the resonant properties of the equivalent circuit
of additional auxiliary working transformer of the power units of power plants, predetermined by the way of
bonding of such transformer, require high accuracy calculation of values of parameters of branches. This needs to
be considered during usage of software complexes for computer simulation of the steady state modes. Computer
simulation allowed revealing peculiarities of the mathematical and digital models of additional auxiliary working
transformer and recommendations for their implementation. It's shown that for the power units with an additional
auxiliary working transformer in modes of generator loading with nominal active power with the voltage change of
the generator and electric power system in sufficiently wide limits voltage is provided on the buses of auxiliary,
sufficient for their electrical power.
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