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1. OnTuMmisanis ynpassiHHS rPeGHOI0 1M3€/b-€JIEKTPUYHOIO YCTAHOBKOIO MOPCBKUX CYJI€H 32 KPUTEPieM BTPaT
eHeprii

2. Optimization of control of diesel-electric propulsion systems of marine vessels based on the criterion of energy
losses

Pedepar:

1. MeTo10 JOCiIPKEHHS € TiIBUIIEHHS eHeproeeKTUBHOCTI IPEOHOI AU3eb-eJIeKTPUYHOI YyCTAHOBKHU 33 PAXyHOK
ONTHMMAaJIbHOTO YIIPABJIiHHA 32 KDUTEPieM BTpAT €HePrii Ipu nepepadi ii Bifj TENI0BOTO ABUTYHA [0 FBUHTA LIJIIXOM
BIJIMBY Ha MarHiTHi IOTOKY YHINOJISIPHUX MAaIIVH i 1104adi NajMBa 10 TEMJIOBOro ABUTryHa. [locTaBieHa meTa

T OCSITAETHCS BUPIIIEHHSIM TaKMX YaCTKOBUX 3aBJaHb: 1. AHaJIi3 OCHOBHUX PO3POOOK i CXeM MOOYI0BU CUJIOBUX
JIAaHLIIOTIB JJIs1 CUCTEM IOCTiHOTO, IOCTITHO-3MIHHOTO Ta 3MiHHO-3MiHHOT'O CTPYMIB. 2. Po3po6ka meTonmy
PO3PaxyHKy CUCTE€M aBTOMATHUYHOIO yIIPaBJliHHSA 3 PeryyloBaHHsIM IapaMeTpiB. 3. Po3pobka maTeMaTu4yHOi Mogei

rpebHOi eJIeKTPUYHO] YCTAHOBKHU 3 VHINOJIIPHAUMU MallMHAaMU. 4. PO3po6Kka MeTony ONTHMAaJIbHOTO YIIPaBJLiHHS



rpe6HOIO €J1IEKTPUYHOIO YCTAHOBKOIO LIJISIXOM BIIJIMBY HA MArHiTHI OTOKY YHINOJISIPHUX MAIIMH i ojayvi naansa A0
TEIJIOBOTO JIBUTYHA. 5. CHHTE3 PeryJaTOpiB ONTHMaJIbHOTO YIIPaBJIiHHS IPEOHOI0 eJIEKTPUYHOI0 YCTAaHOBKOIO 3
VHINOJIIPHUMU MalIMHaMU. 6. OLjiHKa e(peKTUBHOCTI 3aCTOCYBaHHS ONITUMAaJIbHOTO YIIPaBJIiHHS IPeGHOI0
€JIEKTPUYHOIO YCTAHOBKOIO 3 YHINOJSIPHUMU MalrHAMU. 32 06'eKT JOCIIiIKEHHS PO3IJISIIA€ThCS IPe6HA AU3€eIIb-
€JIEKTPMUYHA YCTAaHOBKA 3 YHIMNOJIAPHUMU MalIMHaMu. [IpegMeToM NOCIIiIKEHHS € eJIEKTPOMArHiTHi Ta
€JIEKTPOMEXaHIi4YHi IpoLecy Npy NepeJaBaHHi €Heprii Bifi IEpBUHHOIO TEIJIOBOTO JBUTYHA Ta CTBOPEHHS
PYLIIMHOrO MOMEHTY Ha Bajly 'PEOHOro eJeKTpoABUryHa. [locTasieHi y quceprauiiiHiil po6oTi 3aBlaHHS BUpIllEH]
i3 BUKOPMCTaHHAM IHCTPYMEHTAPIIO TEOPil aBTOMAaTUYHOIO 1 ONITMMAaJIbHOTO YIIPABJIiHHA, IUHAMIYHUX CUCTEM,
€JIEKTPUYHUX JIAHLIIOTiB, MAarHiTHUX JIAHIJIOTIB, €JIEKTPUYHUX MAlIWH. [Ipy JOCiI>)KEHHI 3aCTOCOBaHU
MaTeMaTU4YHUH anapar BEKTOPHOTO Ta MaTPUYHOTO OOYMCIIEHHS], METOIiB TPUKJIAJHOI MaTEMaTUKY Y ONITUMI3allii.
Anasi3 MaTeMaTUYHMX MOJIeJIEN, YiCesbHA Ta rpadiyHa peasisallis BUKOHaHi 3 BUKOpUCTaHHIM EOM i3
3aCTOCYBAaHHSIM IaKETiB MaTeMAaTUYHOrO NporpamHoro 3abesnedenHs Simulink, MathCAD, Maple. HaykoBa HOBu3Ha
OTPUMaHUX Pe3yJbTaTiB AUcepTalii nossrae B Takomy: 1. YI0CKOHaneHO JuHaMIiYHy MOJieJlb Tpe6HOi Ar3eb-
€JIEKTPUYHOI YCTAHOBKHU 3 YHIIIOJIIPHMMU MallMHAMU, $IKa, Ha BiAMIiHY Bif] iCHYIOYMX, BDAXOBY€ HAsBHICTb TPbOX
KepYyI04UX KOHTYPIB, Ki (POPMYIOTb MArHiTHI IOTOKU reHEpPaTOpa, TPEOHOTO €/1eKTPOIBUTYHA, IBUIKICTh
obepTaHHS Iu3eJsl Ta OGHY Kepylody (BUXinHY) 3MiHHY, MIBUIKICTb 00€PTaHHS I'BUHTA, IO JI03BOJISIE BUKOHATU
CHHTE3 PETYJISTOPIB KOHTYPIB yIIPaBJIiHHS i3 3aJaHMMU JUHAMIYHMMU XapaKTePUCTUKAMU. 2. YIOCKOHAJIEHO METOL
OINTHMAJIbHOTO YIIPABJIiHHS IPEOHOI0 AM3€Jb-eJIeKTPUYHOIO YCTaHOBKOIO, SIKUA, HA BiIMIHY BiJ] iCHYI0UMX, BpaxOBye
BIUIMB HA MArHiTHi IOTOKY YHINOJIIPHMX MAIMH Ta [104ayy NajJnBa 0 TeIJIOBOrO ABUTYHA JJIs1 MiJBUILEHHS
eHepreTn4Hoi epeKTUBHOCTI. 3. OTpHUMaB MOAAJbUINI PO3BUTOK METO], KOMIIOHYBaHHS Ta TOIOJIOTI]
€JIeKTPOO6JIaIHAHHS IPEOHUX €JIEKTPUYHUX YCTAHOBOK, 1110 103BOJINJIO OOIPYHTYBATH NePCIEeKTUBHUM 06pUC
cynHa.

2. The object of study is a propulsion diesel-electric installation with unipolar machines. The subject of the study is
electromagnetic and electromechanical processes during the transfer of energy from the primary heat engine and
the creation of driving torque on the shaft of the propulsion motor. The tasks set out in the thesis were solved
using the tools of the theories of automatic and optimal control, dynamic systems, electrical circuits, magnetic
circuits, and electric machines. The study used the mathematical apparatus of vector and matrix calculus, methods
of applied mathematics and optimisation. The analysis of mathematical models, numerical and graphical
implementation were performed using a computer with the use of mathematical software packages Simulink,
MathCAD, Maple. The scientific novelty of the results of the dissertation is as follows: 1. The dynamic model of a
diesel-electric propulsion system with unipolar machines has been improved, which, unlike the existing ones,
takes into account the presence of three control circuits that form the magnetic fluxes of the generator, the
propulsion motor, the diesel engine speed and one control (output) variable, the propeller speed, which allows the
synthesis of control loop regulators with specified dynamic characteristics. 2. The improved method of optimal
control of a diesel-electric propulsion system, which, unlike the existing ones, considers the effect on magnetic
fluxes of unipolar machines and fuel supply to a thermal engine to increase energy efficiency. 3. The method of
layout and topology of the electrical equipment of propulsion electric plants was further developed, which made it
possible to substantiate the perspective shape of the vessel. The validity and reliability of the scientific positions,
conclusions and recommendations are confirmed by a clear and balanced statement of the scientific task, the
correct use in the research process of the known theoretical positions of automatic and optimal control, dynamic
systems, electrical circuits, magnetic circuits, electrical machines, in particular, methods of vector and matrix
calculus, applied mathematics and optimisation, mathematical modelling at all stages of the dissertation and
analysis of research results, the use of only proven methods and software products, the use of actual source data
for the synthesis and evaluation of the quality of the models with simultaneous evaluation of the quality of the
models, satisfactory coincidence of the results obtained in the dissertation with the known provisions of modern
science in the field of knowledge under study, as well as testing the results at scientific conferences and their
publication in recognised scientific journals. The scientific significance of the work lies in the further development
of theoretical and applied bases of synthesis of energy-efficient control systems for a propulsion diesel-electric



installation. The practical significance of the results obtained is to reduce energy losses during its transfer from
the heat engine to the propeller by means of energy-saving optimal control by influencing the magnetic fluxes of
unipolar machines and the fuel supply to the heat engine.
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