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1. OnrruMmisarniist ynpassiHHS rpe6GHOI0 1M3esb-€JIEKTPUYHOI0 YCTAHOBKOIO MOPChKUX CYyJI€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 noCiIKeHHS € NiABUILIEeHHS eHeproe(eKTUBHOCTI pe6HOI J13e/b-€JIEKTPUYHOI YCTAHOBKYU 33 PaXyHOK
OIITMMAaJIbHOTO YIIPaBJIiHHA 32 KDUTEPiEM BTpaT €Heprii Ipu nepepadi ii Bifj TENI0BOro ABUIYHA [0 IBUHTA IIJISIXOM
BIJINBY Ha MarHiTHi IOTOKY YHINOJISIPHUX MAIIVH i I0fadi NajvBa J10 TEMJIOBOro ABUryHa. [locTaBieHa meTa
IOCSITA€THCS BUPILIEHHSIM TaKMX YaCTKOBUX 3aBAaHb: 1. AHai3 OCHOBHUX PO3POOOK i cxeM No6YyL0BU CUJIOBUX
JIQHIJIOTIB JJ151 CUCTEM IIOCTiIHOTO, MOCTINHO-3MiHHOTO Ta 3MiHHO-3MiHHOTO CTpyMiB. 2. Po3pobka meTony
PO3paxyHKy CUCTEM aBTOMAaTUYHOTO yIIPaBJliHHA 3 PEryIi0BaHHSAM IapaMeTpiB. 3. Po3pobka maTemaTtnyHoi Mogei
rpebHOi e1IeKTPUYHO] YCTAaHOBKU 3 VHINOJIIPHUMU MallMHaMU. 4. Po3pobka MeToay ONTHMabHOIO YIIPaBIiHHS
rpebHOI0 €JIEKTPUYHOIO YCTAaHOBKOIO LIJIIXOM BIUIMBY Ha MarHiTHi IOTOKY YHIMOJISIPHMX MalIYH i 10Jayi ajausa [0
TEIJIOBOrO IBUTYHA. 5. CUHTE3 PEryJIsiTOPiB ONTUMAIbHOIO YIIPABJIiHHS IPEGHOI0 €JIEKTPUYHOIO YCTaHOBKOIO 3

VHINOJIIpHUMU MalmnHaMu. 6. OnjiHKa e(peKTUBHOCTI 3aCTOCYBaHHSI ONITUMAJIbHOTO YIIPaBJIiHHS IPeGHOI0



€JIEKTPUYHOIO YCTAHOBKOIO 3 YHINOSIPHUMU MalMHAMU. 32 00'eKT LOCIIiIKEHHS PO3IJISIIA€ThCS IPeOHA AU3€eTIb-
€JIEKTPHUYHA YCTAHOBKA 3 YHINOJISIPHUMU MallMHaMU. [IpegMeToM OCIIiTIKEHHS € €JIeKTPOMArHiTHi Ta
€JIEKTPOMEXaHI4YHi NIpoLiecy NpyY NepeJaBaHHi €Heprii BiJi IEPBUHHOIO TEIIOBOIO JBUTYHA Ta CTBOPEHHS
PYLIIMHOrO MOMEHTY Ha Bajly 'PEOHOr0 eJIeKTpoABUTyHa. [locTaBieHi y qucepTrauiliHiil podoTi 3aBIaHHS BUpIlIeH]
i3 BUKOPMCTaHHAM IHCTPYMEHTAPIIO TEOPil aBTOMAaTUYHOIO 1 ONTMMAaJIbHOTO YIIPaBJIiHHA, IUHAMIYHUX CUCTEM,
€JIEKTPUYHUX JIAHLIIOTiB, MarHiTHUX JIAHIJIOTIB, €JIEKTPUYHUX MAlIVH. [Ipy JOCiI>)KEHHI 3aCTOCOBaHU
MaTeMaTW4HMII anlapaT BEKTOPHOTO Ta MATPUYHOT0 OGYMCIIEHHS], METO/IiB IPUKJIAHOI MAaTeMaTUKU 1 ONTUMIzalLii.
Anaii3 MaTeMaTUYHMX MOJIEJIEH, YiCesIbHA Ta rpadiyHa peasisallis BUKOHAHi 3 BUKOpUCTaHHIM EOM i3
3aCTOCYBaHHSIM ITaKeTiB MaTeMaTUYHOTO ITporpaMHoro 3abesnedenHs Simulink, MathCAD, Maple. HaykoBa HOBU3HA
OTPUMaHUX pPe3yJbTaTiB AUCepTaLii nossrae B Takomy: 1. YI0CKOHaneHO JUHAMIYHy MOJieJlb TPe6HOi Au3eb-
€JIEKTPUYHOI YCTAHOBKMU 3 YHIIIOJIIPHMMU MallVHAMU, $IKa, Ha BiAMIHY Bif] iCHYI0YMX, BDAXOBY€ HASABHICTb TPbOX
KepYyI04MX KOHTYPIB, Ki (POPMYIOTb MarHiTHI IOTOKU reHEPATOPa, TPEOHOTO €J1IeKTPOIBUTYHA, BUIKICTh
0o0epTaHHs Ju3esl Ta OGHY Kepytody (BUXinHY) 3MiHHY, IBUIKICTb 00€PTaHHS I'BUHTA, 11O J103BOJISIE BUKOHATU
CHHTE3 PeryJsiTOpiB KOHTYPIB YIIpaBIliHHA i3 33JaHUMU JUHAMIYHMMU XapaKTepUCTUKAMU. 2. YJOCKOHaJIIEHO METO],
OINTHMAJIbHOTO YIIPABJIiHHS IPEOHOI0 AU3€JIb-eJIeKTPUYHOIO YCTAaHOBKOIO, SIKUIA, HA BiIMIHY BiJ] iCHYI0UMX, BDAaXOBYye€
BIJIMB Ha MATHITHI IOTOKM YHINOJISIPHUX MALIMH Ta M0AaYy IIaJ1Ba 0 TeIJIOBOro ABUTYHA IS MiBUILIEHHS
eHepreTnyHoi epeKTUBHOCTI. 3. OTpHUMaB NOAAJbIINI PO3BUTOK METO], KOMIIOHYBaHHSI Ta TOIOJIOTI]
€JIEKTPO0OJIaIHAHHS IPEOHUX €JIEKTPUYHUX YCTAHOBOK, 110 103BOJINJIO OOIPYHTYBATH NePCIEeKTUBHUI 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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