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2. Automation of processes of improvement power quality energy in autonomous electroenergy power system with
semiconductor rectifiers.

Pedepar:

1. O6'exT mociiKeHHs - MPOoLleCU KePyBaHHS MOKa3HUKAMU SIKOCTi €JIeKTPOEHEPTii y aBTOHOMHUX
€JIEKTPOEHEPreTUYHMX CUCTEMAX 3 HalliBIIPOBiHMKOBUMMU M€PETBOPIOBaYaMU. MeTOI0 pO6OTH € MifBUILEHHS
eHeproe(eKTUBHOCTI y aBBTOHOMHHUX CUCTEMAX 3 HaliBIPOBiIHUKOBUMMH IIEPETBOPIOBAYAMM 32 PAXYHOK
3a0€e31e4eHHs IKOCTi €JIEKTPOEHEPTii Ta yMOB €JIEKTPOMArHiTHOI CyMiCHOCTI IIJISIXOM CTBOPEHHSI HOBUX
CXE€MOTEXHIUYHUX PillleHb PETYIbOBAHUX (iTbTPOKOMIIEHCYIOUNX IIPUCTPOIB, BIOCKOHATIEHHS CUCTEM Ta aJITOPUTMIB
KepyBaHHs HUMU. MeTonu gocuigkeHHs. [locTaBieHHi 3aBIaHHs BUPIIIyBaINCh LIJISXOM IIPOBEJEHHS TEOPETUYHUX
Ta €KCIIEPUMMEHTAJIBHUX JOCHiIXeHb. B nucepraniiiHiil po60Ti 6y BUKOPUCTaHI METOIU TEOPii €JIEKTPUYHUX KiJl
(mpu gocnimkenHi cxemu 3amimeHHss AEEC MC); gisnvne i maremarnyHe mogemoBanHs OKII i3 3acTocyBaHHIM

nporpamHux naketis MathCad, MathLab /Simulink; meTonu Teopii aBTomaTu4HOro ynpasmiiHHs (IpU BUKOHAHHI



aHaJli3y Ta CMHTE3Y aallTUBHUX CUCTEM KEPYBaHHS Ha 0a3i peryssiTopiB HEYiTKOi JIOTikY). Bepie oTpumaHo
MaTeMaTU4Hy MOJieJib U(GPOBOro NPUCTPOIO, BUKOPUCTAHOTO B SIKOCTi JaTUMKA Y CUCTEMaX KePyBaHHS SKiCTIO
€JIEKTPOEHEPTii (BU3HAUEHHS PEAKTUBHOI CKJIaZJ0BOi OCHOBHOI TApMOHIKY CIIOXKUBAHOT'O CTPYMY Ta KoeillieHTy
HECHHYCOiJa/JIbHOCTI HAaIIPyTX MEPEXKi); 3alIPOIIOHOBAHO AJITOPUTM KEPYBaHHSI PEAaKTOPHUM KOMIIEHCATOPOM Y
ckyazi KOKIT na 6asi LIIP (Bu3HaueHHs MapyBaTOCTi KEPYBaHHSI PEaKTOPHUM KOMIIEHCATOPOM) [1J1s1 JOCSITHEHHS
ITIOBHOI KOMITEHCAlLlii peaKTUBHOI TOTYKHOCTI; 3aIIPOITIOHOBAHO JBOKOHTYPHUI aJIFOPUTM KEPYBaHHS PETYIbOBAHUM
®KITI, mo ofHOYacHO 3abe3nevyye NOBHY KOMIIEHCAllil0 PEAaKTUBHOI IOTYKHOCTI Ha OCHOBHIl rapMOHilli Ta 3alaHe
3HIDKEHHS KoeillieHTy HeCiHYCOiIaNbHOCTI HAIIPYTX MEPEXi; 3allpOIIOHOBAaHi HOBi IMHAMIYHI MOZEJi CUCTEMU
kepyBaHHs OKII 3 Bukopuctanuam I11J]-perynsitopa Ta peryJsiTopa HediTKoi JIoriky, BUKOHAHO IOPiBHIOBaJIbHUM
aHasi3 epeKTUBHOCTI CUCTEMU B yMOBAaX HEBM3HAUEHOCTI 30ypPEHOT0 JisSIHHS, 110 [aJI0 MOXJIMBICTb peaslizyBaT Ha
BCbOMY Jiialia3oHi BUMIpy BXiJHUX NapaMeTpiB iHpopMaLiliHy noBepxH0. OTPMMaHi pe3yJbTaTy aHaJi3y MOZei
aJIeKBaTHi peasbHUM 3HAYEHHSIM 3 TIOXUOKOIO, sKa He nepesuye 10 - 15%. OTpumanu noganbmnii pO3BUTOK
IPUHLMINU 1106YyA0BY peryaboBaHoro OKII riopugHoi CTpyKTypy 3 IIMPOTHO-IMITYJIbCHUM PETyJII0BaHHSIM
P€aKTOPHOr0 KoMIleHcaTopa. Lle 1ano MOXK/IUBICTD NOJIMNIIEHHS JUHAMIYHUX XapaKTEPUCTUK 3 PO3LIMPEHHIM
YaCTOTHOTO Jlialla30HY PeryyloBaHHA Y 5-8 pasiB, MiIBULIEHHS XapaKTepUCTUK WBUAKOLIT 1o 20%, 3 MEeTOI0
3a0be31e4eHHs [04abLIIOro OIITUMAJIbHOTO ITpoeKTyBaHHS edexkTuBHuX KOKII; MmeTon crHTe3y crucTeMu KepyBaHHS
®KII 3i ckaeHuM peryssiTopoM, Ha 6asi [11]] - perysngropa Ta peryssitopa HeuiTkoi joriku. lle 103Boaunmio
BMKOHATU (POPMYBAHHS CTPYKTYPHU CUCTEMMU Ta ileHTUPiKallil0 KI0YOBUX [1aPAMETPIB PeryasaTopiB. ['any3p

BUKOPUCTAHHA - eKcrmyaTauiﬂ ABTOHOMHUX €JIEKTPOCHEPIrETUYHUX CUCTEM, Cy,I[HO6y,HYBaHH$[, CYyOLHOPEMOHT.

2. The dissertation deals with the problems automation of raise power quality energy in autonomous power plant
systems with semiconductor rectifiers (SR) of electrical power energy. The desirable result is reached by
application power filter devices (PFD) in view of features of their operation in an electric power generating system
of marine structure with powerful SR. The ways of improvement of ways of a filtration with lowering of coefficient
non - sinusoidal of mains power voltage. The methods of an experimental estimation of parameters of power
quality electric are perfected, the analytical associations of the analysis, synthesis and modeling researching
adaptive control system with fuzzy - logic regulator. Adequacy of theoretical results achieved in dissertation is
confirmed by the results of numerical, physical modeling and realization of real model of power structure PFD. In
the dissertation work on the basis of the theoretical and experimental results obtained, when they are
systematized, the actual scientific and applied problem of increasing the power quality indicators in the
autonomous electric power system of the marine structure is solved. The main scientific results include the
following. The models on the basis of which the electromagnetic processes and electric power quality indicators
were studied in the ship electric power system (EPS) of modern marine structures with SR in order to formalize
the tasks of creating controllable PFD for automation of improving the quality of electric power. The method of
experimental identification and control of power quality indicators was proposed and improved with the aim of
increasing the accuracy of reactive power compensation by taking into account commutation high-frequency
oscillations and mutual influence of synchronous generators, SR and PFD on the quality of electromagnetic
processes in autonomous EPS. The principle of constructing a power circuit is developed by an advanced
controlled PCF of hybrid structure with pulse-width control of the reactor compensator for providing
simultaneous compensation of reactive power at the fundamental harmonic and the necessary reduction of the
higher harmonics of the current and voltage consumed. The proposed principle due to the continuity, accuracy
and speed of regulation ensures full compensation of reactive power (with an error of 0.1%). The proposed
principles of the structural-algorithmic implementation of the control system of the improved CPFD and the
appropriate two-circuit resolution algorithm along with the compensation of reactive power achieve a reduction
in the higher harmonics and the voltage non-sinusoidal coefficient up to 6%. The performed comparative analysis
of the efficiency of various regulators in the system of electric power quality indicators management in conditions
of uncertainty of disturbing effects has proved that the dynamic properties of the proposed SR are significantly
improved when using the regulator PhL. This allows you to adjust the PhL controller depending on the magnitude
of the error E (t). In addition, the SR provides an expansion of the frequency range of regulation in 5 - 8 times, an



increase in the speed by using the microcontroller to 20%, and improving the dynamic characteristics of the
device. The computer models of a system with an improved CPFD are designed and tested to provide the
necessary power quality indicators regulated by the requirements of the Marine Register and classification
societies. In particular, full compensation of reactive power is provided and minimization of the voltage non-
sinusoidal coefficient is specified. The analysis of the results of a model study of the system of automated quality
assurance of electric power has made it possible to experimentally study the full-scale sample of the power unit of
CPFD. The tests confirmed the high agreement between the results of analytical, model and experimental studies.
The decrease in Ku from 15.96% to 9.38% was achieved and it was confirmed that the payback of one complex of
controlled filtration capacity to 400 kW is 1.2 - 2 years, depending on the operation modes of the marine structure.
Area of application - exploitation autonomous power energy system, shipbuilding, shiprepear.
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