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1. KOHTpPOJIb MOMEHTY iHEpPLii €JIEKTPOTEXHIYHMX KOMIIJIEKCIB Ta CUCTEM HA OCHOBI YIOCKOHAJIEHOI TEOPil

€JIEKTPOAVMHAMIYHUX aHAJIOTIN

2. Moment of inertia control of electrical complexes and systems based on advanced theory of electrodynamic
analogies

Pedepar:

1. O6'eKTOM OCTIIKEHHS € MTPOLIEC KOHTPOJIIO MOMEHTY iHepliii eJIEKTPOTEXHIYHUX KOMILIEKCIB Ta CUCTEM 3
BEJIMKUM i Hallepe], HEBU3HAYEHNM YMCJIOM CTYIIEHIB BiJILHOCTI iXHIX PyXOMUX 4aCTHH. MeTa JOCIiI>KEeHHS -
PO3poOKa Ha OCHOBI YJJOCKOHAJIEHHS TeOpii eIeKTPOJMHaMIYHMX aHAJIOTill HOBUX METO/IiB i 3aC06iB HEPYIHIBHOTO
KOHTPOJIIO MOMEHTY iHepllii €JIEKTPOMEXaHIYHMX CUCTEM 3 O0EPTAJILHOIO i CKIIAIHOI0 ¢popmamu pyxy. TeopeTuyHi
PEe3yJIbTaTy - BIEPILE BUSBIEHO i MATEMaTUYHO OOIPYHTOBAHO IIPUHIIUII Ta 3aKOHOMIPHOCTI TOIIOJIOTiYHOI 6y#0BU
y3arajbHEHUX €JIEKTPUYHUX KiJl, TOTOKHUX 32 KiJIbKiCTIO CTYIIEHIB BiJILHOCTI piBHIHHAM JlarpaH>ka-MakcBsesa Ta
Jlarpamka Il poay i Ha L1ifl OCHOBI MOOYIOBAHO y3arajJbHEHI MaTeMaTH4Hi i eJIeKTPUYHI Moesli 6a30B0i oneparii
[IEPETBOPEHHS B 3ac00aX KOHTPOJII0O MOMEHTY iHEPLLii €JIEKTPOTEXHIYHMX KOMIIJIEKCIB Ta CUCTEM 3 Pi3HUMU

dbopmamu pyxy; OTpUMasa oJaablinii pO3BUTOK TEOPisl KOHTPOJII0O MOMEHTY iHepliii 00epTOBUX 4aCTUH



€JIEKTPOTEXHIYHUX KOMIUIEKCIB Ta CUCTEM, JI€ Ha OCHOBI €IMHOTO MiIX0Ay pO3pO6JIEHO HOBI METOM KOHTPOJIIO 1-
ro, 2-1o i 3-ro nopsAKiB, sIKi IOPIBHSHO 3 BilOMUMH 3a6€311e4yI0Th PO3MINPEHHS 1ialla30Hy BUMipIOBaHb, BUCOKI
TOYHICTb | METOJMYHY BipOTifHICTh KOHTPOJIIO; BIIEepIle T00YI0BaHO fudepeliasbHy MaTeMaTU4YHy MOJeJlb
IIPOLIECY ITPOCTOPOBO-ONTUYHOI MOAYJIALI i 3 OTPMMAHOrO ii PO3B'I3Ky CUHTE€30BaHO OPUTiHAJIBHY (POPMY
YYTJIMBOTO €JIEMEHTA B ONITUKO-EJIEKTPOHHIN CUCTEMI KOHTPOJII0O MOMEHTY iHEPLIii PyXOMUX YaCTUH
€JIEKTPOMEXaHIUHMX CUCTEM, 110 JO3BOJIUJIO PO3IMPUTH Jialla30H BUMipIOBaHHS i 3a6e31e4nTy HepyHHiBHY Ta
0€3KOHTaKTHY (POPMU KOHTPOJIIO JAHOT0 napameTpa. [IpakTuyHi pe3ybTaTh - Ha OCHOBI 3alIpOIIOHOBAHO]
MaTeMaTU4HOI Ta eJIEKTPUYHUX MOZEsIell pO3PO0JIEHO CTPYKTYPHY CXeMy i TOOYZ0BAHO aJITOPUTM POOOTH 3aC00y
KOHTPOJIIO MOMEHTY iHepLiii B MiKpOIIPOLIECOPHOMY BUKOHAHHI, SIKMI JO3BOJINB HA OCHOBI yIOCKOHAJIEHOTO
OIITMKO-€JIEKTPOHHOTI'O CEHCOPA peali3yBaTy HOBi METOAY KOHTPOJIIO MOMEHTY iHepuii. Takui migxiz cTBOproe
MOJKJIMBICTb BUMIPIOBATU i KOHTPOJIIOBATA MOMEHT iHepLii Ta iHIIi mapaMeTpu pyXOMHUX YaCTUH
€JIEKTPOMEXaHIYHMX CUCTEM Y BaXKKO JOCTYIIHUX MiCLX, J€ HEMOXKJIMBA YCTAHOBKA CEPIMIHUX CEHCOPIB, ¥
0€3KOHTaKTHU 3 06'eKTOM KOHTPOJIIO CIIOCI0, SIK TO Ha Bajlax rilporeHepaTopis, MHEeKOoBUX AUQY3iliHuX anaparis,
LEHTPUQYT, OKPEMUX 3arajIbHOIIPOMHUCIIOBUX YCTAHOBOK LIMKJIIYHOI [ii Towmo. CTyMiHb BIPOBAIPKEHHS - PE3YyJIbTaTU
po6otu BrpoBamkeHo B [TAT [InicTpoBcbkoi 'AEC (akT Big 15.05.2012 p.) Ta B HaBuaAbHUIL TpolieCc BiHHUIIBKOTO
Hal[iOHAJIBHOTO TEeXHIYHOro yHiBepcuTeTy (akT Bif 10.05.2012 p.). Cdepa (ranmysb) BUKOPUCTAHHS ~ OKpPEMI ramysi

I0OYBHOI Ta BaXKKOI IPOMHUCJIOBOCTEN, TPAHCIIOPT, EHEPreTHKA.

2. The subject of the study is the moment of inertia control process of electrical installations and systems with a
great and non-predefinable number of degrees of freedom of their mobile parts. The objective of the study is to
create, on the basis of an updated theory of electrodynamic analogies, new methods and equipment for
nondestructive testing of the inertia moment of electrical systems with rotational and complex mode of motion.
The theoretical results are as follows: for the first time, the study has revealed and mathematically justified the
topological structure concept and regularities of generalized electric circuits which are identical, in terms of the
number of degrees of freedom, to Lagrange-Maxwell equation and to Lagrange's equation of the second kind, and,
thence, the study has built, on this basis, the generalized mathematical and electric models of the converting
primitive (base) operation utilized by the devices to be used to control the inertia moment of electrical installations
and systems with various modes of motion; the study has further elaborated the theory of inertia moment control
of the rotary parts of electrical installations and systems, whereby a uniform approach has been taken to develop
new 1-st, 2-nd and 3-rd-order control methods which, as compared with the methods currently used, ensure a
wider measurement range and a higher control accuracy and methodological veracity; for the first time, the study
has created a differential mathematical model of spatial optical modulation and, basing on the results of the
solution thereof, has generated a genuine type of a sensor to be used in an optical-and-electronic system for
control of the moment of inertia of electrical system mobile parts, which allows to extend the measurement range
and to implement a non-destructive and non-contact type of control of the above parameter. The practical results
are as follows: on the basis of the mathematical and electrical models suggested, a microprocessor-based block
diagram has been developed and an inertia moment control algorithm has been devised, which allows, on the basis
of a generalized optical-and-electronic sensor, to implement new moment-of-inertia control methods. Such an
approach makes it possible to measure and monitor the moment of inertia and other parameters of electrical
system mobile parts in hard-to-reach areas, where conventional sensors cannot be installed, in a manner which
prevents direct contact with the controllable objects, such as shafts of hydrogenerators, auger-type diffusers,
centrifuges or some cyclic-functioning general-purpose industrial installations. Scope of practical application: the
results of the study have been implemented at Dnieper Pump-Storage Hydropower Plant Public Co. (Deed dd. 15
May 2012) and have been introduced into the educational process of Vinnytsia National Technical University (Deed
dd. 10 May 2012). Sphere (fields) of application: some mining and heavy industries, transport, power engineering
industry.
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