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1. YoockoHasieHHsI MaTeMaTU4HOI MOZeJli TypOOreHepaTopiB AJ1d aHai3y PeXUMIB PallTOBUX KOPOTKMX 3aMUKaHb 3

YPaxyBaHHSIM HACUY€HHAI

2. Improvement of turbogenerators mathematical model for analysis of sudden short circuit modes in
consideration of saturation

Pedepar:

1. O6’eKT mocmimKeHHs — eJIeKTPOMArHiTHI nepexifiHi npouecy B TypooreHepaTopax Iij] yac parnToBUX TPU(PA3ZHUX
KOPOTKMX 3aMMKaHb. MeTa OCJiJIKEHHS - MMiJIBUIIEHHS TOYHOCTI aHaJli3y €JIeKTPOMAarHiTHUX [I€PEeXiTHUX IIPOLIECiB
B TypboreHeparopax IIpu panToBUX TPU(Pa3HUX KOPOTKMX 3aMUKAHHSIX HIJIIXOM Y OCKOHAJIIEHHS iX MaTeMaTUYHUX
MoOJiesIeN B HAIIPSIMKY BpaxXyBaHHS BIJIMBY OHOYACHO SIK 6araTOKOHTYPHOCTI MaCUBHUX POTOPIB, TaK i SBUIIA
HaCUY€eHHS LISIXiB MAarHiTHUX NOTOKIB. TeopeTuyHi focigkeHHs 6a3yI0ThCsl HA TEOPil KOMIJIEKCHO—OIIEPAaTOPHOT0
aHaJIITUYHOTO ONUCY NEePEeXifHUX MPOIIECiB, METOJAX MaTEMaTUYHOIO MOJIe/IIOBaHHS 32 AudepeHLiiHIMU
PIBHSIHHSIMU; 2 TAaKOXXK METOJIaX MaTeMaTUYHOIO aHaJli3y, OCHOBAaHUX Ha BJIACTUBOCTSIX NepeTBOpeHHs Jlamaca i
inTerpana @yp’e. 3arrporOHOBAHO HOBUIA MiJIXif O €KCIIEPUMEHTAIIbPHOTO BUBHAYEHHS YaCTOTHUX XapaKTePUCTUK

IIPOBifHOCTE 3 60Ky OOMOTKU CTAaTOpa 32 AaHUMU TPprudasHOro KOPOTKOro 3aMUKaHHs. Po3pobiieHo mMeTos



BM3HAYEHHS €JIEKTPOMarHiTHUX [1apaMeTPiB 06MOTKY 30yA>KEHHS i MACUBHOTO POTOpa TypboreHeparopa B CXemi
3aMillleHHs], B SIKill BDaXOBYEThCS Pi3HMI B3aEMHUM iHIYKTUBHUM 3B'$1I30K MiXXK 0OMOTKaMu. Briepiie oTpumaHi
y3araJibHeHi aHaJliTU4Hi 3aJ1€5KHOCTI [1apaMeTPiB eKBiBaJIEHTHUX CXeM 3aMillileHHs TypooreHepartopis cepii TBB Bin
BEJINYMHY TIOYAaTKOBOTO 3HAYEHHSI [I€PiOAUYHOI CKJIAIOBOI CTPYMY KOPOTKOTO 3aMUKaHHS, SKi Bilo6pa’kaloTh SIBUIIA
MAarHiTHOrO HaCUYEHHS IJISIXIB [TIOTOKIB PO3CiIOBaHHS. YIOCKOHAIEHA METOAVKA MOJIEJIIOBAHHS €JIEKTPOMArHiTHUX
IepexiHUX [IPOoLeCiB IPU TPUPA3ZHUX KOPOTKUX 3aMUKaHHSIX 3 YpaXyBaHHSIM HaCUY€HHS MarHiTorpoBoay B
HaIpsIMKY BUKOPUCTaHHS CXEM 3aMillleHHSI 3 PI3HUM MarHiTHUM 3B’$1I3KOM MiK OOMOTKaMU IIpU NIpeICTaBJIEH]
MAacCHBHOTO pOTOpa AOBiNIbHOIO KiJIbKICTIO €KBiBaJIEHTHUX KOHTYPiB. MeTOMKa YTOUHEHOTO BU3HAYEHHS YaCTOTHUX
XapaKTepUCTUK CUHXPOHHUX MAlLIMH 32 JAaHUMU JOCJfiB paliTOBOro Tpr(pa3zHOro KOPOTKOro 3aMUKaHHS [IPUIHSTA
[0 BUKOPUCTaHHSI Ha Jlep>KaBHOMY MiANIpUeMCTBI 3aBoy, ,EnexrpoBaskmam” (M. XapkiB). Cpepa (ranysn)

BUKOPUCTAHHA: e]IeKTpOMeXElHiKa.

2. Object of research - electromagnetic transient processes in turbogenerators at sudden three-phase short-
circuits. Aim of research - increasing of analysis accuracy of electromagnetic transient processes in
turbogenerators at sudden three-phase short-circuits by means of improvement of their mathematical models in
the direction of taking into account as the multi-loops massive rotors as the magnetic saturation of flux linkage
ways. Theoretical researches are based on theory of complex- operator analytical description of transient
processes; methods of mathematical modeling by differential equations, and also methods of mathematical
analysis, founded on Laplace transformation properties and Fourier integral. A new approach for experimental
determination of frequency-response characteristics from direction of stator on the experiments of sudden three-
phase short circuits is proposed. A method was worked out for determination of exciting winding and
turbogenerator massive rotor electromagnetic parameters for the equivalent circuit with different mutual
inductive magnetic connection among loops. The generalized analytical dependences of equivalent circuit
parameters for turbogenerator TBB series on initial value of periodic current component of sudden short circuit,
which reflected the magnetic saturation of flux linkage way, were received. Modelling method of electromagnetic
transient process at three-phase short circuit with taking into account saturation for equivalent circuit with
different magnetic connection among loops and multi-loops massive rotor, was improved. A method of elaborated
frequency-response characteristics determination of synchronous machines on experiments data of sudden
three-phase short circuit was taken to use on state enterprise - "Heavy electrical mechanical engineering” in
Xarkov. Branch - electromechanics.
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