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2. Dynamic compensation of reactive power in ship-based autonomous electric power systems

Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHAa BUPIIEHHIO BaXJIMBOI HAYKOBO-TEXHIYHOI IIPO6IeMHU AUHAMIYHOI KOMIIeH callii
PEaKTHUBHOI MOTYKHOCTI B CYyJJHOBi/1 aBTOHOMHIH €JIEKTPOEHEPreTUYHIN CUCTEMI, IO CKIIaAy SIKOi BXOIATh
reHepaTOpHi arperaTu 3 CUH-XpOHHUMMU i aCHHXPOHHUMU F€HepaTopaMu, TUIIOBE aKTUBHO-iHAYKTHBHE
HAaBaHTAXXEH-HS TA KOHIEHCATOPHA YCTAHOBKA KOMIIEHCALlii pEaKTUBHOI [IOTY>KHOCTI IJIs1 MiJBUILEH-HS IBULKOIII,
CTiMKOCTI Ta HaZiHOCTI TaKKUX CUCTEM 3aBJSIKU pO3p00IeHUM 3aKOHaM (PYHKLIIOHYBaHHS PeTryJsiTOPiB Ta iX
anapatHil peanisauii. B sKoCTi Kepyro4oi 3MiHHOI B cUCTeMi IMHAMIYHOI KOMIIEHCALlil pEaKTUBHO] I1O0TY-KHOCTI
IIPOIIOHYETHCS BUKOPUCTOBYBATH PEAKTUBHY MPOBINHICTh HABAHTA)KEHHS, 10 TO3BOJIUTH B [IEPEXiAHUX PEKUMAX
KOMYTallii CTAaTUYHOTO Ta €JIEKTPOJIBUTYHHOTO Ha-BaHT)KEHHS KOMIIJIEKCHO BPaXxOBYBaTH 3MiHy HaIlpyTy Ta
PEaKTUBHOI'O CTPYMY i Mii-BUIIUTU WIBUIKOIIIO Ta TOYHICTD MIPOLIECY KOMIIEH ALl peaKTUBHOI ITOTYKHOCTI.
3anponoHOBaHO 3aKOH KEPYBaHHS PEAKTUBHOI IIOTY>KHOCTI 3 ONTUMAJIBHOIO CTPY-KTYPOIO i HA/IaroKyBaJbHIMU
rapameTpamu i JMHAMIYHOI KOMITEHCallii peaKTUB-HOI IIOTY>KHOCTI B PEKUMI ITyCKy aCUHXPOHHOTO

€JIEKTPOIIPUBOJY CHIiIBBUMIPHOI IOTY->XHOCTI, 110 JO3BOJIS€ B IOPiBHSAHHI 3 IPSIMAMU IIyCKaMU 3MEHIINUTU B [1BA



pasy BeJU-YMHY [IOBHOTO CTPYMY aBTOHOMHOT'O F€HepaTopa Ta 3MEHIIUTH KOJIMBAJIbHICT Ha 3a-KJIIOUHOMY €Talli
IIpolLiecy IyCKy aCUHXPOHHOTO OBUTyHA. PO3p06seHo iHTerpasbHUM iMITyIbCHUI 3aKOH K€PyBaHHS pEaKTHBHOIO
IIOTY>KHi-CTIO [JI1 aBBTOHOMHOI CyJHOBOI €JIEKTPOEHEPTETUYHOI CUCTEMU B PEXXMMAX KOMYTallii CTaTUYHOTO i
€JIEKTPOJBUTYHHOTO HAaBAHTAKE€HHSI, BUKOPHCTAHHSI SIKOTO 3HIKYE Yac BiJHOBJIEHHSI HAIIPYT B MEPEXi 3
CHHXPOHHUMU 260 aCUHXPOHHUMHU AM3eJ/Ib-TeHepaTopaMu 110 3-4 nepiofiiB 3MiHHOTO CTPyMy. 3allpOIIOHOBAHO
CI10Ci6 36i/blIeHHS IBUIKOM{i aBTOHOMHOI €J1IeKTpOeHepreTUY-HOi YCTAaHOBKY i 3HM)KEHHS JMHAMIYHUX BiIXUJIEHb
HaIMpyru CUHXPOHHOTO reHepaTopa Mpy KOMYyTallii HABaHTaKE€HHSI CIIiBBUMIPHOI IOTY>KHOCTI LIJISIXOM BBEI,EHHS
IOJATKO-BOTrO 3BOPOTHOTrO 3B'SI3KY BiJl KaHaJy CTabisi3alii Harpyru reHepatopa B KaHajl KOM-IIeHcallii peaKTUBHOTO
HaBaHTaXXEHHS, 110 CYTTEBO IMiABUINYE MBUKOIIO Ta CTIMKICTh TaKOi yCTaHOBKU. [IpaKTUYHMM BTiJIEHHSAM
OTPUMAaHUX Pe3yJbTATiB € CTBOPEHUI IOBHOMACIITAOHU TPEHAKEPHUI KOMILJIEKC CYAHOBOI aBTOMAaTU30BaHO]
€JIEKTPOEHEPreTUYHOI CUCTEMH, IO BifOBigae BUMoram MikHaponHoi KoHBeH1ii ITpo MiAroTOBKY i AUIJIOMYBaHHS

MODSIKIB Ta HECEHHS BaxTu 1978 p. 3 IIONpaBKaMU.

2. The thesis is devoted to the solution of the important scientific and technical problem of dynamic compensation
of reactive power in the ship's autonomous electric power system, which includes generator sets with
synchronous and asynchronous generators, typical active-inductive load and capacitor compensator of reactive
power for increasing the speed, stability and reliability of such systems by means of the de-veloped laws of the
regulators functioning of and their technical implementation. In the dynamic compensation system of reactive
power, it is proposed to use the reactive conductivity of the load as a control variable, which will allow for
changing the voltage and reactive current in the transient processes of load switching, to in-crease the speed and
accuracy of the reactive power compensation process. The law of reactive power control with optimal structure
and adjusting parame-ters for dynamic compensation of reactive power in the mode of starting an asynchro-nous
electric drive with commensurable power is proposed, which, in comparison with direct starts, reduces twice the
value of the total current of an autonomous gener-ator and reduces the oscillation at the final stage of the start-up
process asynchronous motor. An integrated impulse control law for reactive power for an autonomous ship
electric power system in the modes of switching static and electric load is developed, the use of which reduces the
time of restoration of the voltage in the network with synchronous or asynchronous diesel generators up to 3-4
periods of alternating cur-rent. A method is suggested for increasing the speed of an autonomous electric power
plant and reducing the dynamic deviations in the voltage of a synchronous generator when commutating a load of
commensurate power by introducing an additional feed-back from the generator voltage stabilization channel to
the reactive load compensa-tion channel, which significantly increases the speed and stability of such a facility.
The practical implementation of the results is the creation of a full mission simu-lation complex of the ship's
automated electric power system, which complies with the requirements of the International Convention on the
Training and Certification of Seafarers and the Watchkeeping 1978 with amendments.
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