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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka 3acobiB CyIHOBUX CUCTEM IreHepallii Ta IepeTBOPEHHS €JIeKTPOEHEePrii AJ1s1 MiJBUIEHHS

€Heproe(EeKTUBHOCTI Ta MOJIIIIEHHS €JIEKTPOMAarHiTHOI CyMiCHOCTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of means of ship power generation and conversion systems to improve energy efficiency and
electromagnetic compatibility

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIiKEHHS — IPOLeCU aBTOMaTU30BaHOT'O KEPYBAaHHS Ju3ejb-reHepaTOPHUMU Cy[IHOBUMU
esiekTpoeHepretnyHumu cucremamu (CEEC), Ta HaniBnpoBigHUKOBUMU IlepeTBopioBayamu (HIT). Meta po6ortu -
pO3po6Ka 3aC06iB MOKPAIIEHHS SIKOCTi €JIeKTPOEHEPTii, eHeproeeKTUBHOCTI Ta €J1eKTPOMAarHiTHOI CyMiCHOCTI
(EMC) B CEEC 3 HII. MeTonu nocCyiIKeHHs: MeTOIY CUCTEMHOTO aHasli3y; MeTOAU Teopili aBTOMaTUYHOTO
KEPYBaHHS; METOJIY TE€OPii BUMIAIKOBUX ITPOLECIB; METOM TEOPii CKIHUEHHNX aBTOMATIB; METOJ, PO3PaxXyHKY
€JIEKTPUYHUX KiJl; MeToJ, (a30BOi IVIOMMHY; METOOU MAaTEMAaTUYHOTO MOJIEII0BaHHs. [IpakTuyHi pe3ybTaTi. 1.
MikponpoliecopHa cuCTeMa KepyBaHHS CyJHOBUM CHUHXPOHHMM F€HEPATOPOM A1 cTabisisallii 10ro peakTuBHOI
NOTY>KHOCTI. 2. [IporpamHe 3abe3nedyeHHs 11 aBTOMaTH3allii po3paxyHKiB Ta IapaMeTPUYHOrO aHai3y
07HO(a3HUX Ta TPU(PA3HUX €JIEKTPUYHUX KiJl. 3. [16puaHMIl peryiboBaHuN (iIbTPOKOMIIEHCYIOUMI ITPUCTPIl
(POKII). HaykoBi pe3ysbrati: 1. OTprMaB NoJanbunil pO3BUTOK METO/L BUMIPIOBAaHHS i KOHTPOJIIO KoedillieHTy
HecumeTpii B Mepexi CEEC. 2. YIoCKOHaseHO METO/, pO3NO/AiNy aKTUBHOI IIOTY>KHOCTI MK MTapasiesibHO
IIpaLoI0YNMU reHepatopaMu. 3. Po3pobsieHo IMHaMiuYHy MOZIeJIb PE30HAHCHOTr 0 nepeTBopioBaya (PIT) 3 mupoTHO-
YaCTOTHUM PETYJIIOBAHHSM. 4. PO3p06sI€HO aITOPUTM aCUHXPOHHOTO IIMPOTHO-YaCTOTHOTO KepyBaHHs PII. 5.

Po3po6ieno maremarnyny mogenb POKII 3i 3MiHIOBAHMMU CTPYKTYPOIO i aITOPUTMaMU KEPYBaHHSI.

Pedepar aHI1iliCbKOIO:

The object of the study processes of automated control of diesel-generator ship electric power systems (SEPS)
and semiconductor converters (SC). The purpose of the work is to development of means of improving the quality
of electricity, energy efficiency and electromagnetic compatibility (EMC) in the SEPS with SC. The research
methods: methods of system analysis; methods of automatic control theory; methods of the theory of random
processes; method of calculating electric circuits; phase plane method; methods of mathematical modeling. The
practical results: 1. Microprocessor control system of the ship's synchronous generator to stabilize its reactive
power; 2. Software for automating calculations and parametric analysis of single-phase and three-phase electric
circuits; 3. Hybrid adjustable filter compensating device (HAFCD). The scientific results: 1. The method of
measuring and controlling the coefficient of asymmetry in the CEE network was received further development; 2.
The method of distributing active power between generators operating in parallel has been improved; 3. A dynamic
model of the resonant converter (RC) with width-frequency adjustment was developed; 4. An algorithm for
asynchronous width-frequency control of the RC has been developed; 5. A mathematical model of the HAFCD with
variable structure and control algorithms has been developed.
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NiABUILEHHS €HEProepeKTUBHOCTI Ta MOJIMNIIEeHHS €JeKTPOMAarHiTHOI CyMiCHOCTI.

Ha3zpa HTII aHrsi#icbKO¥0: Devices of ship power generation and conversion systems to increase energy

efficiency and improve electromagnetic compatibility.
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OTpuMaHi pe3yJIbTaTH: Bupobu TexHiuHi

l'any3s 3acTocyBaHHs: DL, 31.20.1. Pesysnbratit HIP BUKOPUCTOBYIOTHCS TIPY BUPOOHHIITBI CYIHOBOTO
€JIEKTPOOOJIaIHEeHHS], CYJHOBUX IIMTIB KEPYBaHHS Ta PO3IO/IiJIEHHS €JIeKTPOeHeprii, IPUCTPOIB ITepeTBOPEHHS
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PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: MikponpornecopHa cucrema KepyBaHHS CyJHOBUM CUHXPOHHUM I€HEPATOPOM [Jisl CTabisizariii 10ro
PeaKkTUBHOI OTY>KHOCTI, sIKa 3a0e3neuye 3MeHIIeHHs Ha 7-10% repeTikaHHS peaKTUBHOI IIOTYKHOCT] MixX
reHepaTopaMH IpH ixX napajesibHiil poboTi 32 HAIBHOCTI 30yPIOI0UMX (PAKTOPIB; IPOrpaMHe 3a6€3MeUeHHs 7151
aBTOMAaTu3alii po3paxyHKiB Ta NapaMeTPUYHOTO aHaJIi3y OAHO(A3HUX Ta TPU(PAZHUX €JIEKTPUYHUX KiJl, SIKEe
I03BOJIsIE CKOPOTUTU Ha 10-15% yac BUKOHAHHS pPO3paxyHKOBHUX 3aBaHb [IPU IIPOEKTYBAHHI UIUTIB KEPyBaHHS
CEEC; riopupnuit POKII, saxuil 3a6e3nedye MakCUMaJlbHE BiTXWUJIEHHS HANPyry He 6isblie 13% npu Hakuzi 45%
HaBaHTAKEHHS, [IPY LIbOMY Yac IepexifHoro npouecy He nepesuiye 0,15 ¢, a Crisieckyd peakTUBHOI IOTY>KHOCT]
0OMe>KeHi BeIMIMHOIO 25% Bif, BCTAHOBJIEHOI IIOTY>KHOCTI CHUHXPOHHOT'O TeHEpaTopa. iKpOoIIpollecoOpHa CUCTeMa
KEepyBaHHS Cy[lHOBUM CUHXPOHHUM IreHepaTopoM [iJis cTabisizallii 1oro peakTUBHOI IIOTY>KHOCTI, sIKa 3a6e3redye
3MeHIIeHHs Ha 7-10% nepeTikaHHS peakTUBHOI MOTY>KHOCTI MiDK reHepaTopaMU IIpH ix NapasesbHiil poooTi 3a
HasIBHOCTI 30ypIoounx (paKTOPiB; IporpamHe 3abe3rneyeHHs 1J1s1 aBToOMaTu3allii po3paxyHKiB Ta IapaMeTPUIHOTO
aHasizy ogHoda3HuX Ta TpUPa3HUX eJeKTPUYHUX KiJl, sIKe J03BoJIsie ckopoTuTy Ha 10-15% Jac BUKOHAHHS
PO3paxyHKOBUX 3aBJlaHb IIPU NIPOEKTyBaHHi muTiB KepyBaHHs1 CEEC; riopunHuii POKII, sxuil 3a6e3nedye
MaKCHMMaJIbHE BiIXWJIEHHS HANpyTru He 6inbuie 13% npu Hakuzi 45% HaBaHTaXXEHHS, IPYU LIbOMY 4acC [IepeXifHOro
npouecy He nepesuigye 0,15 ¢, a Crsiecku peakTUBHOI OTY>KHOCTiI 0OMesKeHi BeJIMYMHOI0 25% Bif BCTAHOBJIEHOI

IIOTY>KHOCTi CUHXPOHHOTO r'eHepaTopa.
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