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1. HiILBI/IHICHHF[ e(‘l)eKTI/IBHOCTi HpOHeCiB KE€pyBaHHA CYJHOBUMU KOMOiHOBaHUMU IIpOIlyJIbCUBHNMU KOMIIJIEKCAMHA

2. Improving the efficiency of ship control combined propulsion systems

Pedepar:

1. Inceprauirina po60Ta IpUCBIYeHAa BUPIlIeHHIO TpobieMy MiABUILEHHS e(eKTUBHOCTI IIPOLeCiB KepyBaHHS
CyJIHOBMMU KOMOIHOBaHUMHU NIpoIyibcuBHUMU KoMIliekcaMu (KIIK) 3a paxyHOK BIpoBajiKeHHs nu@epeHLinHOro
IIPUBOJ-T€HEPATOPHOTO arperaTry Ta METOIiB ONITUMAaJIbHOIO KepyBaHHS. 3a3HAa4€HO, 10 3 TOUYKU 30py
3abe3nedeHHs ePEeKTUBHOCTI OJHUM 3 HAHOiJIbII IEPCIIEKTUBHUX HAIIPSIMKIB PO3BUTKY €HEPTETUYHUX CUCTEM
CyJleH Ha TelepillHil yac € KoMbiHallisl IPOIyJIbCUBHOI YCTAHOBKU 3 €JIeKTPOEHEPreTUYHOK CUCTEMOIO: 3 OJJHOTO
00Ky, 32 paXyHOK 3aCTOCYBaHHI BaJIOT€HEPATOPHUX YCTAHOBOK, 1110 320€3I1€UYyI0Th KUBJIEHHS CIIO>KABAYiB y
XOJI0BOMY PEXXMMi, 3 iHIIIOTO — 32 PaXyHOK BIIPOBA/I)KEHHS CUCTEM E€JIEKTPOPYXY 3 €AUHOIO €JIEKTPOEHEPTreTUYHOIO
yCTaHOBKOW0. Ha ocHOBI aHasi3y nmifgxoais go noby 0By KOMOIHOBAHUX ITPOIYJIbCUBHUX KOMILJIEKCIB TOBEIEHO
nepcrekTuBHicTb 3actocyBanHs KITK Ha 6a3i CEP 3MiHHOTO CTpyMy C pelyKTOPOM, B SIKUX I'PEOHUY €J1eKTPOJBUTYH
OTPUMYE >KUBJIEHHS Bifl 0O0POTHOIO NEPETBOPIOBAYA YaCTOTH, IPOAHAJI30BAHO CYJYaCHi TeHIeHI]i oA0 o6y 0BU
KIIK ta ix cucteM KepyBaHHS, BU3HAY€HO BUMOTH 110 cKianoBux yactu KIIK. [lig ananisy po6otu

BaJIOT€HEPATOPHOi yCTaHOBKU 3 I epeHLitHUM IPUBOJI-T€HEPATOPHUM arperaTom y pisHUX pexXumax



(PYHKLIOHYBaHHS yIOCKOHAJIEHO MaTEMATUYHY MOZEJb NIPOLECY KEPYBAaHHS CyTHOBUM KOMOIHOBaHUM
IIPOIYJIbCUBHUM KOMILJIEKCOM, IO TO3BOJISIE IPOBOJUTH aHAJI3 pOOOTU KOMILIEKCY SIK IIPY XOJOBOMY, TaK i pu
aBapiiHOMy pexxuMi QpyHKIioHyBaHHS. Ha OCHOBI aHai3y pe3ysbTaTiB KOMITIOTEPHOIO MOJIEJIIOBAHHS
OOI'PYHTOBAHO IOLiIbHICTb BIPOBAIPKEHHS aJalITUBHMX CUCTEM KEPYBAHHSI KOMOiHOBaHMM IPOIYJIbCUBHUM
KOMILJIEKCOM, BUBHAYEHO IIapaMEeTPH, 10 XapaKTepu3yloTh epeKTuBHicTb po6oTu KITK Ta msxu ix nokpaieHHs..
Po3risiHyTO MeTOIM BU3HAYEHHS ONTMMAJIbHOTO KEPYBaHHS CyIHOBUMM KOMOiHOBaHMMU NPOIYJIbCUBHUM
KOMIIJIEKCOM Ta (POpMali30BaHO 3aBIaHHS Ha OCHOBI KPDUTEPIsl y3arajbHEHOI OLiHKM SIKOCT] iX QyHKI[iOHyBaHHS, Ta
3aIIPONIOHOBAHO HOBUM METO[] ONITUMAJIbHOTO KEPYBaHHS YACTOTHUM [I€PETBOPIOBAYEM F€HEPATOPY OIOPY, L0
3abe3nevye MiHiMi3alilo BUBHaY€HOro KPUTEPIiIo i3 JOTpUMaHHSAM BiTIOBiTHUX OOME>XKeHb. BpaxoByouu
HEeCTallioHapHUHU XapaKTep HaBaHTaKeHb Ta OOMeEXeHICTh iHPpopMmaliii Tpo 36ypIoiodi BIIJIMBY Ta CTaH OO'EKTY,
OOI'PYHTOBAHO OLibHICTh 3aCTOCYBAHHS HEUITKOTO PEryssiTopa 115l HOOYL0BU aIalITUBHOI CUCTEMU KEPYBAaHHS
CYyZHOBUM KOMOIHOBAaHUM IPOITYJIbCUBHUM KOMILIEKCOM. [IpoBefieHO KOMITI0TepHEe MofentoBaHHs poboTu KIIK i3
PO3pO6JIEHUM HEUiTKUM PEeryysiTOpOM, pe3yJIbTaTH SIKOTO MifTBepIuN e(PeKTUBHICTb 3alIpOIIOHOBAHUX PillleHb.
Buxopsuu 3 oTpUMaHUX pe3yJIbTaTiB, 0yJI0 BUSBHAYEHO BUMOTH 10 KoMnoHeHTiB KITK, HaBejeHO IpaKTUyHi
peKkoMeHpalii moao nobynoBy CUCTEMHU KePYBaHHS Ta BUOOPY KoHQirypaliii Banoreneparopa KIIK, posrisHyTo
niAxony MmoAo0 3MEeHIIeHHS BIJIMBY IIapaMeTpiB [Kepesia Ha FTapMOHIYHMHI CKJIaJl Hallpyru 60PTOBOi MePEXKi.
BukopucTaHHs pe3yJbTaTiB, OTPUMaHUX B XOJi IUCEPTALiIHOrO JOCIIiJKEHHS, 103BOJIsI€ OyAyBaTH
BHCOKO€(EKTUBHI CUCTEMHU K€PYBaHHSI CyJJHOBUMU KOMOIHOBaHUMHU NPOIYJIbCUBHMMHU KOMILJIEKCAMU, 3HAYHO
MiIBUMINTY SIKICHI TOKa3HMKHU €JIEKTPUYHOI €Heprii B CyAHOBIN eHeprocucTeMmi Ta 3ab6e3neunTy Npane3naTHiCTb

CyJHOBOi €eHEPrOCUCTEMHU IIPY aBaPiVHUX CUTYALLisIX.

2. The dissertation work is devoted to the decision of an efficiency problem in- creasing of ship combined
propulsive complexes control processes of at the expense of introduction of the differential drive-generator unit
and methods of optimum control. It is noted that from the point of view of efficiency one of the most perspective
directions of development of ships power systems at present is a combination of propulsive installation with
electric power system: on the one hand, due to application of the shale generating installations providing power of
consumers in running mode due to the introduction of electric propulsion systems with a single power plant.
Based on the analysis of approaches to the construction of combined propulsion systems, the prospects for the
use of CPCs based on electric propulsion systems with a reducer, in which the rowing motor is powered by a
reversible frequency converter, requirements for the components of the CPC. To analyze the operation of the
shaft generator set with a differential drive- generator unit in different modes of operation, the mathematical
model of the control process of the ship's combined propulsion system was improved, which allows to analyze the
operation of the complex both in running and in emergency mode. Based on the analysis of the results of computer
modeling, the expediency of introduction of adaptive control systems of the combined propulsive complex is
substantiated, the parameters characterizing efficiency of work of CPC and ways of their improvement are
defined. The task is formalized on the basis of the criterion of generalized assessment of the quality of their
operation, and a new method for optimal control of the frequency converter of the support generator is proposed.
The expediency of using a fuzzy regulator to build an adaptive control system for a ship's combined propulsion
system is justified. Computer simulation of the CPC with a fuzzy controller, the results of which confirmed the
effectiveness of the pro- posed solutions. Based on the obtained results, the requirements for CPC components
were determined, practical recommendations for building a control system and choosing the CPC shaft generator
configuration were given. The use of the results obtained during the dissertation research allows to build highly
efficient control systems for ship combined propulsion systems, significantly improve the quality of electricity in
the ship's energy system and ensure the efficiency of the ship's power system in emergencies.
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