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AHHoTauua. B cTaTbe cpeicTBaMM OMHAMMYECKOr0 MMUTALMOHHOIO MOJENIMPOBaHMA
MatLab npounsseaeHo nccnenoBaHme cUCTEM BO3DYHAEHNA MOLLHBIX CUHXPOHHbIX FreHepPaTopoB
CTaUMOHAPHbIX AM3efb-reHepaTopPHbIX YCTAHOBOK, ABAIOLLMUXCA OCHOBHLIMM UCTOYHUKAMMU
aBapuUMHOI0 3/1€KTPOCHAbMKEeHMA aTOMHbIX cTaHuui. Mcnonb3oBaHa onTuManbHas
M0 CTPYKTYPHOM CIIOMHOCTM MaTeMaTh4eCKas Moesb CUHXPOHHOW MaLLWHbI B OTHOCUTESTbHbIX
eAMHULLAX Y OPTOrOHasIbHOM CUHXPOHHOW CUCTeMe KoopamHaT. OCyLLEeCTBIIEHO KOMMJIEKCHOe
MofesnMpoBaHue OM3e/b-reHepaTopHbIX YCTaHOBOK C BOCMPOM3BeAeHNEM KaK OWHAMUKK
paboTbl CUCTEMbI aBTOMATMYECKOr0 PeryiMpoBaHMmM Bo36y K aeHUA CUHXPOHHOIO reHepaTopa,
Tak U CUCTEMbl yrpaBeHnsa ausesibHbiIM ABurartenem. Mpu MoaeMpoBaHUU YUTeHbl
0cobeHHOCTU MycKa Au3esb-reHepaTopa AJj1Aa pasroHa CUHXPOHHOM MaLUWHBbI, e Ha4yanbHOro
B036YKOEHUA OT aKKyMynATOpHoM 6aTapen. Ocobblit akLeHT ceflaH Ha uccnefoBaHue
peXUMOB caMoBO36yMKaeHUA Yepe3 TpaHchopMaTop, MOAK/IOYEHHbIA K CTaTOpHOW
Llenu reHepaTopa, ¥ TUPUCTOPHbLIN BbINPAMUTENb C 06MOTKOM BO30OYHOEHUA B KayecTBe
HarpysKu, a TaKKe Ha UccnefoBaHWe napannenbHoin paboTbl ¢ aHeprocucTeMoi. B utore
npoMoeMpoBaHbl NPOLEeCcChl NycKa An3e/b-reHepaTopHOM YCTaHOBKM B PEKMUME X0I0CTOro
xo4a, 3G$eKTUBHOr0 CaMoB036YyKAEHNA, aBTOHOMHOW paboThl reHepaTopa Ha X0J10CTOM
Xo[y, NPUNOMKEHUA Harpy3KM K reHepaTopy BNOTh [0 3HAYeHUM LoMyCTUMON NeperpysKu.
MoKasaHa paboTa Bcex KaHasoB CUCTEMbI YIpaBeHUA, B TOM YUCTIe HeAOCTYMHbIX Ha NMPaKTUKe
CUTHaNoB perynaTopoB CUCTEMbl aBTOMAaTUYECKOro PeryiMpoBaHuA U MexaHU4YeCcKunx
nepeMeHHbIX. [lokasaHa a[ieKBaTHOCTb pa3paboTaHHOM MoJeM COMOCTaBeHUEM C peasbHbIM
GU3NYECKMM 3KCNEePUMEHTOM NMpU oNpoboBaHUK OM3eSib-reHepaTopa Ha aTOMHOW CTaHLMK.
MpoaeMoHCTpMpOBaHa BO3MOMHOCTb UCMOSb30BaHMA paspaboTaHHoii B MatLab Moaenu Kak
BUPTYasIbHOMO NMOSIMIroHa A/1A UCMbITaHUiA AU3eSb-reHepaTOPHOM YCTAaHOBKU U KOMMbIOTEPHOIO
TpeHarkepa 4718 NPOGUIBHOI0 UHHKEHEPHOro NepcoHasia aTOMHOMN CTaHLUM.
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Abstract. In the article, using MatLab dynamic simulation modeling, a study was made
of the excitation systems of powerful synchronous generators of stationary diesel generator
sets, which are the main sources of emergency power supply for nuclear power plants. The
optimal structural complexity mathematical model of a synchronous machine in relative units
and orthogonal synchronous coordinate system is used. A comprehensive simulation of diesel
generator sets was carried out with the reproduction of both the dynamics of the automatic
control system for excitation of a synchronous generator and the diesel engine control system.
The simulation takes into account the features of starting a diesel generator to accelerate
a synchronous machine, its initial excitation from a battery. Particular emphasis is placed on
the study of self-excitation modes through a transformer connected to the stator circuit of
the generator and a thyristor rectifier with an excitation winding as a load, as well as parallel
operation with the power system. As a result, the processes of starting a diesel generator
set inidle mode, effective self-excitation, autonomous operation of the generator at idle, and
applying a load to the generator up to the values of permissible overload were simulated. The
work of all channels of the control system is shown, including the signals of the regulators of
the automatic control system and mechanical variables that are inaccessible in practice. The
adequacy of the developed model is proved by comparison with a real physical experiment
when testing a diesel generator at a nuclear power plant. The possibility of using the model
developed in MatLab as a virtual test site for testing a diesel generator set and a computer
simulator for specialized engineering personnel of a nuclear power plant is demonstrated.
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BBepneHue

UCTEMBbI BO30Y K ICHHsI CHHXPOHHBIX T'€HE-
paTopoB CTPOATCS MO Pa3IUYHBIM PHUH-

ouIiaM — OT COBCEM TpaJUIIMOHHBIX 3JICK-
TPOMAalIMHHBIX 1 OTHOCHUTEJIIBHO COBPEMEHHBIX
CTAaTUYICCKUX TUPUCTOPHBIX 10 YJIBTPACOBPEMCH-
HBIX 6€CH_ICTOLIHI>IX C BBICOKOYAaCTOTHBIM M-

POTHO-UMIIYJIbCHBIM yIPaBICHUEM TPAH3UCTOP-
HBIMHU TIpeoOpa3oBareisivu. [Ipuyem 3tu npuH-
LMTIBI 9YacTO CBS3aHBI HE TOJIHKO COOCTBEHHO
C DTIOXOH pa3pabdOTKU U U3TOTOBJIECHUS CHCTEMEI,
a ¢ He0OXOIMMOH MOIITHOCTBIO TeHEPATOPOB, UX
Ha3HAYCHHUEM, BOITPOCAMU HaJIS)KHOCTH, C(hepoit
U OTPACIBIO IPUMEHEHHUS.
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