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disadvantages are analyzed relative to the automation system of «Izhora-M» ship electric power plants
of the "Zaliv-M" complex spread on ships.
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Anoranis. CGopMyIp0BaHO MUTAHHS JTOCIIHKEHHS, K€ CIIPSIMOBAHO Ha BUPILICHHS aKTyaJbHOI
3amadi  po3poOKM KOMIIAKTHUX TpH(asHUX TpaHCPOpMATOPiB 31 3HIKEHUMH THTOMOIO Ta
TEXHOJIOTIYHOIO ~MaTapialoOEMHICTIO Ha OCHOBI HETPAAMLIHHUX CHMETPHYHHX IPOCTOPOBHUX
€JIEKTPOMArHITHUX CHCTEM.

KarouoBi cioBa: TpudasHuii TpaHchOpMaTOp, TNPOCTOPOBA EIEKTPOMArHiTHa CHCTEMA,
MacoradapuTHI TOKa3HUKH.

Ha npots3i po3BuTKy Teopii i mpakTUKu TpaHchopmaTopoOyTyBaHHS HAKONWYEHO TOCTATHIH
JOCBi po3poOKM Manmmx 1 cepeaHix Tpudasznux TpanchopmaropiB (TT), siki 3HAXOAATH MIMPOKE
BUKOPUCTAHHSI B CYIHOBUX EJIEKTPOTEXHIYHMX MPHUCTPosx. [Ipu 1poMy y BUpPOOHHUITBI BKa3zaHHX
IIPUCTPOIB, SK MPaBUJIO, BUKOPHUCTOBYETbCA IUIOCKa enekrpoMarsitHa cuctema (EMC) aktuBHOI
gactuau (AY). B ocTaHHi yacu OCHOBHHM HAaIIPSIMKOM PO3BHUTKY €JIEKTPOMEXAHIKM € KOMIUIEKCHE
eHepropecypco3bepexxenns [1]. HeoOxigHo BceOGiUHO BIpPOBAIKyBaTH TEXHOJOTII, SKI peaizyloTh
BKa3aHMX HAIPSIMOK Yy BCIX raiy3sx iHAyCTpiH, y TOMY YHCII 1 B CyAHOOYAIBHOT ramys3i.

B cuny cBoix koHCTpykTHBHUX ocoOmuBocTed TT, sik raGapuTHi 1 METaTOEMHI MPUCTPOI, Y
OUTBIIOCTI BUNA/IKIB BU3HAYAIOTh MacorabapuTHI MOKa3HUKHU OJIOKIB CHCTEM aBTOMATHKH a00 CHCTEM
€JIeKTPOOOIaIHAHHS, 0 CKJIAay SKHUX BOHU BXOJATh. TaKoX OMHIEIO 31 CTOPIH TEXHIYHOTO PIBHS
CTaTUYHUX IHAYKIIMHUX MEpeTBOPIOBAYIB € KOHCTPYKTHBHA 1 MapaMeTpuyHa CYyMICHICTh 3
€JIEMEHTaMH €JIEKTPOTEXHIYHUX CHCTEM 1 KOMIUIEKCIB.

Crenianibai TT mutockoi cxeMu KJIaCHYHUX KOHCTPYKIIN HE 3aBXKAM PallioHAbHO CHOTYYal0ThCs
3 IIAPOKUM CIIEKTPOM MPHUCTPOIB, BHACIIIOK HYOro Jeski OJOKW 1 NpWiagd HE 3aJ0BOJBHSIOTH
cyyacHUM BuMoraM. [IuTaHHs 3HMKEHHS MacH 1 rabapHTiB €JIEMEHTIB eJIeKTpOoOIaTHAHHA MalOTh
BAKJIMBE 3HAYCHHS TPU KOPCTKUX OOMEXKEHHSIX Ha MacorabapuTHI XapaKTePUCTUKH BY3JIB 1 CUCTEM
CyIHOBUX MexaHi3MiB. Tomy 3amada BHOOpPY TEXHIUHOTO PIIIEHHS KOMIAKTHOTO TpaHCopmaropa €
JOCTaTHBO aKTyaJIbHOXO.

Haiibinbpin MeTanoeMHUMH By3J1aMU CHUCTEM aBTOMATUYHOTO PETYJIIOBAHHS HANpyTrH CyJHOBUX
€JIeKTPOCTAHINN SBJISIOTHCA TpaHchopMaTtopu (Pa3oBOTO KOMMIAYHAYBaHHS 1 TpaHCHOPMATOPH
KHUBJICHHSI HAIiBIPOBIAHUKOBUX KOPEKTOpiB Hampyru. B [2] mpu ydwacTi aBTOpIB 3amporOHOBAHO
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CUCTEMY aBTOMAaTHYHOT'O PEeryJItoBaHHs 30yIKEHHS T€HEPYIO YOTO arperary CyJHOBOI €JIeKTPOCTAaHIII],
sSKa BIJMOBIAA€ O3HAYEHUM TEHJACHIIISIM EHEePropecypco30epekeHHs 3HUKECHHS MalorabapuTHUX
MOKa3HUKIB B TEHEPYIO YOMY arperaTi MOKJIMBO Ha OCHOBI BUKOPUCTAaHHs BOYJOBaHOT aBTOMATHYHOI
MIPUMYCOBOI BEHTUJISAIII1, sIKa TIOBUHHA CIPAllbOBYBATH MPHU CSTaHHI OJHIEI 3 0OMOTOK CHHXPOHHOTO
reHeparopa 1 TpaHcpopMaTopiB, SKi BXOIATH JO CHCTEMH, 3aJaHOi TemrepaTypu. Kpim Toro
BBQKAEThCS JOLLIFHUM 00 €IHAHHS KOMILJIEKTHOTO €JIEKTPOOOJIIafHAHHS B €AuHI (QYHKIIHHO
OB’ s13aH1 BEHTWIIOEMI arperatd. [Ipw 1bOMy MiIBUIIYETHCS MUTOMAa €HEPTOEMHICTH 1 KOCQIIIEHT
KOPUCHOI i1 CUCTEMH.

Ha puc. 1 mnpuBemeHo BapiaHT MOXJIMBOI peamizariii onxHiei 3 Bimomux [3] cucrem
ABTOMATUYHOTO PETYyNIOBaHHS 30y/KEHHS CYJHOBMX CHHXPOHHUX TeHepaTopiB. BiamoBimHo 10
3arpOMOHOBAHO1 KOHIIEMIIi1, arperaT puc. 1. JOMOBHEHO €JIEKTPOIIPUBOIOM MPUMYCOBOI BEHTHJIALLI].

Bkazanuii arperaT MiCTUTh CHHXPOHHUI TreHepaTtop 1 31 30yKEHHSM BiJ KEpOBAHOTO
BUNIPSMIISIYA 3 CHJIOBUMH BEHTWISIMU 2, SIK1 3aKpITUIEHO Ha OZHI€T 31 CTOIK 3 Kopiryca 4.

Puc. 1. KoHCTpYKTHBHA cXeMa reHepyl0ouoro arperaty

B xopryci Takox 3akpiruieHi TpaacdopmaTtop ($Ha3oBoro koMmnayHayBaHHs 5 1 Tpanchopmarop 6
KUBJICHHS KOpekTopa Hampyru 7. s 3a0esnedeHHs (OpPCOBAHOTO OXOJIODKCHHS TEeHepaTopa i
€JIEMEHTIB aBTOMAaTHYHOIO PEryIIOBaHHA 30Y/DKEHHS CHUCTEMa MICTUTh BEHTHJIATOP C TOPLIEBUM
ACHHXPOHHMM JIBUTYHOM 8§ 1 J1BOMa poOounmmH KoiecamMu 9. ENexTponpuBoj BEHTHIIALII TaKOXK
MICTHUTb Iyckad 10 3 KOTyIIKOIO, Ky YBIMKHEHO Ha BuXiJ Oj0ka 11 kepyBaHHS BEHTHUIISATOPOM.

B Omounomy arperari (puc. 1) JOMmUIBHO BHUKOPHCTAHHS IIMIIIHApUYHOTO (32 (opmoro)
BUKOHAHHS 1 OCbOBOI'O BCTAHOBJIEHHSI KOMIUIEKTYIOUOrO eJIeKTpoobnaaaHaHHs. /i1 BKa3aHUX CHCTEM
BBA)KAETHCS JIOUIJIBHAM BUKOPUCTaHHS KOMITAKTHUX TpaHchopmatopiB 3 mpoctopoBoro EMC, ski
onucaHo B [4]. Ynockonanenns TT mainoi Ta cepeiHbOT MOTYKHOCTI TpaHc(hopMaTopa 3a0e3neuy€eThest
MpU peatizamii MPUHIUIY HapaledbHOCTI CTIHOK OOMOTKOBMX BIKOH B KOHCTPYKIIii MarHiTompoBoja,
SIKUM MICTUTh KUIBIEBI HAaBHUTI spMa 3 MIECTUTPAHHUM BHYTPIIIHIM KOHTYpOM 1 CTPHIKHI, fKi
BUKOHYIOTBCSI 3 BUTOI 3aroTiBili 3 TpUTpaHHUM BHYTpimHIM KoHTypoMm. Taki TT 3abesmeuyioTh
TMIOJIIMIIIEH] MacorabapuTHI MOKa3HUKU 1 BIAMOBIAHICTH KOoH(Dirypamii ix AY crpsMoBaHOMY B3IIOBXK
BIiCl arperary moTOKY OXOJIO/KEHHS.

TakuM YMHOM, Ha OCHOBI BHKJIAJEHOIO MOXKHAa 3pOOMTH BHCHOBOK, III0 BUKOPUCTAHHSA
npoctopoBoi EMC no3BoJisie, y psijii BUITAIKIB, MiBUIIUTH TEXHIYHUHN PIBEHb OJIOKIB CHCTEM CYTHOBOL
aBTOMATHKH 1 €JIeKTPO00IaTHAHHS.
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AREAS AND FEATURES OF THE USE OF SPECIAL THREE-PHASE TRANSFOR-
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Abstract. The research question is formulated, which is aimed at solving the urgent problem of
developing compact three-phase transformers with reduced specific and technological material
capacity based on non-traditional symmetrical spatial electromagnetic systems.
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Abstract. The design feature of the optical control system for measuring the revolutions period
and the angular position of the electrical machines rotors is considered in the paper. The method of
structural synthesis and analysis of device models for autonomous electric power plants was used to
develop graphic-analytical models of the generator's rotor revolutions period and angular position
measuring process and the diesel engine speed control system.

Key words: electrical machine, revolution period, optical control, angular position, graphic-
analytical model

Introduction. The innovations in technologies requires an increase in the accuracy of measuring
various physical quantities. One of the important tasks in the field of ship power industry is to increase
energy efficiency. In particular, it is shown in [1, p. 3] that the increase in the energy efficiency of the
ship's electric power system is possible by increasing the accuracy of power sharing between
generators during their parallel operation. However, one of the load sharing methods that was
considered in [2, p. 372] requires the measurement of rotation periods and angular positions of
generator rotors. This puts forward high demands on the accuracy of the revolutions period and
angular position sensors of the rotors of electrical machines.

The purpose of the work is to improve a method for optical control of the revolutions period
and the angular position of the rotors of electrical machines and to develop the design of the sensor for
these quantities.
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