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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 45.29.31

Tema gucepranii:
1. ABTOHOMHUI HEPETYJIbOBAHNUY ACUHXPOHHUI F€HEPATOp i3 BUCOKOHACUYEHOIO MarHiTHOIO CUCTEMOIO

2. Standalone unregulated induction generator with high saturation magnetic system

Pedepar:

1. O6'exT HmociIKeHHS - MPOlLleCU NePETBOPEHHSI €Heprii B aBBTOHOMHOMY HeperyaboBaHOMY Al i3
BMCOKOHACUYEHOIO MarHiTHOIO CUCTEMOIO. [IpeiMeT JOoCiIKEHHS - PEXXUMU POOOTH 11 XapaKTEPUCTUKU
aBTOHOMHOTO HEPEryJb0BaHOro Al i3 BUCOKOHACMYEHOIO MAarHiTHOIO CUCTEMOIO. MeTa POOOTH IOJISTaEe B
YAOCKOHAJIEHHI METOIiB BU3HAYEHHS BTPAT Y CTaJli LJIIXOM ypaxXyBaHHA peaslbHUX MIPOLECIB IepeMarHiyyBaHHs B
AQBTOHOMHUX HEPETYJIbOBAHUX Al' 3 BUCOKOHACUYEHOIO MArHiTHOIO CUCTEMOIO ITPU (POPMYBaAHHI arperaris
aBTOHOMHOTO €JIEKTPOKMBJIEHHS 3 HASIBHUX HA TEXHOJIOTIYHUX 00'€KTaX aCUHXPOHHUX JIBUTYHIB. TeopeTnyHi
pe3yJIbTaTU: YIOCKOHAJIEHO METO/, BU3HAYEHHS BTPAT Y CTajli aBTOHOMHOT'O HEPETYIbOBAHOTO Al JISIXOM
IIOATKOBOTO ypaxyBaHHA BifiCTaBaHHs [IOTOKY BiJl CTPYMY HaMarHidyyBaHHS BHACJIIJOK BIUIUBY JOMEHHOI CTPYKTYpHU

dbepomarHiTHOro marepiasny, 110, Ha BiIMiHY Bif iCHYIOUMX METO/IB, 03BOJISIE€ aHAJITUYHO AOCIIIKYBaTH ITUHAMIYHI



PEXMMU NepeMarHidyyBaHHs IIPY BUCOKOMY HaCMYE€HHI MarHiTHOi cucremu (k? = 2...3); ynepiie oTpuMaHa
aHaJIITUYHA 3aJI€KHICTh 17181 BU3HAYEHHS BTPAT Y CTajli aBTOHOMHOTO HEPETYIbOBAHOTO Al' y BUTJIsiIi BifHOIIEHHS
I0OYTKy KoediljieHTa, 1110 3a7eXXUThb Bifl B1aCTUBOCTEN CTaJli, Ha KBanpar 3ajnexxHocTi EPC Bif ctpymy
HaMarHiuyyBaHHs [10 NOXiJHOI Liei 3aJIe’KHOCTI, SIKa JO3BOJISIE BPAXOBYBAaTH OCOOJIMBOCTI CTPIMKOT'O 3PDOCTAHHS BTPAT
Yy PEXXUMI BUCOKOTO HACMYEHHS; yIeplle BU3HAYEHO BILJIMB BTPAT Yy CTaJli IIPM ii BUCOKOMY HaCM4€E€HHI Ha
XapaKTEPUCTUKMA aBTOHOMHOT'O HEPETYJIbOBAHOTO Al' B yMOBax JOIyCTMMOrO JIiala3oHy 3MiHM BEJIMYUHU U
XapaKTepy HaBaHTaKEHHSI, 10 [03BOJISIE PO3PAXOBYBATH PUIYCTUMY HaBaHTaKYBaJIbHY 3[JaTHICTb FreHepaTopa Ta
4yac 1oro pob0TH MpY NepPeBaHTKEHHI. [IpakTU4HI pe3ysbTaTu: po3po06JIeHO perpeciiiny moaens Al' 3 ypaxyBaHHSIM
BTpaT y CTaJli [JIs1 OLIiHKY BIIMBY Bapiallil lapaMeTpiB reHepaTopa Ha SIKiCTb IIPOLieCy CaMOo30y I KeHHsI [IpU
BM3HAUYE€HHI OCHOBHUX i (PAaHMYHUX PEKMMiB POOOTU aBTOHOMHOT'O HEPETyJIbOBAHOTO Al'; OTPMMaHO pPO3PaxyHKOBY
3QJIEXKHICTb, IPUIATHY IJ1s1 IPAKTUYHOIO 3HAXOPKEHHS BTPAT y CTaJli B PeXXMMi BUCOKOTO HACMYEHHS, IO JO3BOJISIE
IIPOTHO3yBAaTH MaKCHMMAaJIbHY [1€PEeBAHTAXYBAJIbHY 3[JaTHICTh aBTOHOMHOT'O HEPETryIboBaHOTrO Al' i MOXke 6yTu
BUKOPUCTAHO y IPUCTPOSIX HOro (PyHKIiOHATBHOIO [iarHOCTYBaHHS ITPU BU3HAYEHHI JOITyCTUMOTO Yacy poboTH

IIpU IEPEBAHTAKEHHI.

2. Object of research - process of energy conversion in the autonomous uncontrolled AG with highly saturated
magnetic system. Subject of research - modes and features autonomous uncontrolled AG with highly saturated
magnetic system. The aim of the work is to improve the definition of loss techniques of the steel by taking into
account real processes of magnetization reversal in the autonomous uncontrolled AG with highly saturated
magnetic system in the formation of an autonomous power supply units available on the technological facilities of
asynchronous motors. Theoretical results: improved method for determination of iron losses autonomous
uncontrolled AG through additional accounting stream lag from a magnetizing current due to the influence of the
domain structure of a ferromagnetic material, which, in contrast to the existing methods allows to analytically
explore the dynamic regimes of magnetization reversal with a high saturation magnetic system (k? = 2...3); the first
time an analytical dependence for determining losses in the steel autonomous uncontrolled AG, as the ratio of the
product rate, depending on the properties of steel, depending on the square of the EMF from the magnetizing
current to the derivative of this relationship, which allows you to take into account the peculiarities of the rapid
growth in the high-saturation loss; for the first time determined the effect of iron loss at high saturation on the
characteristics of its autonomous uncontrolled AG in a permissible range of variation of the size and nature of the
load, which allows to calculate the allowable load capacity of the generator, and while it is running on overload.
Bottom Line: The developed regression model AG taking into account losses in the steel to evaluate the effect of
variation in the quality parameters of the generator self-excitation process in the determination of the main and
marginal modes of autonomous uncontrolled AG; The dependences suitable for practical finding the iron loss in
the high-saturation mode, which allows to forecast the maximum overload capacity of autonomous uncontrolled
AG and can be used in devices of a functional diagnosis in determining the permissible time for overload operation.
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