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BonbLon nHTepec B 06nactv AMHaMUYECKNX CUCTEM U HENMHEWHbIX NPOLLECCOB BbI3BaH
nccnenoBaHNAMN B chepe aHeproceTen. QHeproceTb NpeactaBnseT cobom CrnoxHyo ceTb
CBSA3aHHbIX OCLMITNSATOPOB, AEMOHCTPUPYIOLLYHO KOMNNEKTMBHOE NoBeAeHe NnocpeacTBoMm
CUHXPOHU3aLuKM anemMeHToB ceTu Ha 6a3oBon YacToTe paboThl aHeproceTu. Llenb paboThl
COCTOMT B U3YYEHUN ANHAMNYECKON CTabUNBHOCTN CUHXPOHHOIO COCTOSIHUS AHEPrOCETMU.
WccnegosaHo noBegeHne ceTn ¢ OG4HOPOAHBIMU XapakTepucTMkamMmm 1 KonbLeobpasHom
Tononorunen. PaccmoTpeHa naeanm3npoBaHHas 3HEProceTb, COCTOAWANA N3 AeCATH
reHepaTopoB U AecaTn noTpebutenen. PaccMoTpeHo BNUsiHUE BbIXOAHOW MOLLHOCTM
reHepaTopa 1 KoadduuneHTa nHepuuKn Ha cMHXpoHu3auuio cetu. Metopa. Viccnenyetca
mogenb adbdpekTnBHom cetn (Nishikawa T., Motter A.E. Comparative analysis of existing
models for powergrid synchronization), koTopas ncknioyaeT n3 paccMoTpPeHUA N3MeHEHUs
MOLLHOCTW noTpebutenen, NnpuHMMas ycrnosme, 4TO MOLLLHOCTb BCeX NoTpebutenen
NnocTosiHHa. [JaHHas MoAenb NO3BOMSET PACCMOTPETL reHepaTopbl 3HEProCUCTEMBI B
KayecTBe CBA3aHHbIX OCLUMNNATOPOB, 6e3pa3mepHble napameTpbl KOTOPbIX ONpeaensitoTcs
6onbwnm Habopom pearnbHbIX husndecknx napameTpos. PesynbTaTtbl. PesynbTaThl
nokasanu, 4To COGCTBEHHasi YacToTa OCUMMNATOPa 3aBUCUT OT BENMUYNHBI BbIXOOHOM
MOLLHOCTM reHepaTopa 1 He Bcerga coBrnagaeT C YacTOTOW CUHXPOHU3aLUN OCLUNIIATOPOB.
Mpn yBENUYEHMN MOLLHOCTM reHepaTopa cOBCTBEHHast YacToTa HaMHOMo NpeBbIaeT
4acTOTy CUHXPOHM3aLMK. [Py KPUTUYECKOM 3HAYEHUN BbIXOOHOW MOLLLHOCTM NPOUCXOaUT
noTeps yCTon4nBoCTU KonebaHum ocumnnsaTopa, YactoTa reHepaTopa CTaHOBUTCH paBHa
ero cobcTBeHHON YacToTe. BennynHa nHepumm nrpaeT CyLLeCTBEHHYIO POJSib B YCTOMYMBOCTU
reHepaTopoB, B paboTe nokasaHo YTO MasbiX 3HAYEHUAX KO3hPULNEHTaA MHEPLUN
reHepaTopbl MOTyT NPOU3BOAMUTbL 3HEPIMIO B 6ONbLINX AMana3oHaxX BbIXOAHOW MOLLHOCTU
6e3 noTepu CMHXPOHHOIO COCTOSIHMSA U HE3aBUCUMMO OT Habopa HayanbHbIX YCITOBUNA.
O6cyxaeHune. V13 nonydeHHbIX pe3ynbTaToB CTano M3BECTHO, YTO CTabunbHoOe
YHKLMOHMPOBAHUE reHepaTopoB Npu YBENUYEHNN BbIXOAHOW MOLLHOCTM BO3MOXHO Npu
MarblxX BENUYMHax KoadduumeHTa nHepummn. Ha 6onbimnx BenmunHax koaddumumeHTa
NHEepPLMM NPONCXOOMUT CPbIB CUHXPOHM3MA O4HOIO UM HECKONbKMUX FrEHEpaToOpOB, NPMBOAS
BblLUEALLNIN reHepaTop K paboTe Ha COOCTBEHHOW YacToTe, BENMYMHa KOTOPON 3HAYMMO
npeBbiWaeT YacToTy ctaHgapTta cetu 50 My, Boiweawwmii Takum obpasom reHepaTop
NPOn3BOANT MOAYSIALMIO MO YAaCcTOTe OCTaBLUMXCH reHepaTopoB. BoamyLleHne 4acToTbl



3aBVCUT OT PacCrooXXeHMs TOro UMM UHOTO reHepaTopa OTHOCUTENbHO HEeYCTONYMBOIO
reHepartopa.
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Great interest in the field of dynamic systems and nonlinear processes is caused by
research in the field of energy networks. A power grid is a complex network of coupled
oscillators that demonstrates collective behavior by synchronizing network elements at the
base frequency of a power grid. The purpose of the work is to study the dynamic stability of
the synchronous state of the grid. The behavior of a network with homogeneous
characteristics and a ring-shaped topology is investigated. An idealized energy network
consisting of ten generators and ten consumers is considered. The influence of the
generator output power and the inertia coefficient on the network synchronization is
considered. Method. An efficient network model (Nishikawa T., Motter A.E. Comparative
analysis of existing models for powergrid synchronization) is studied,

which excludes changes in consumer power from consideration, assuming that the power of
all consumers is constant. This model allows us to consider the generators of the power
system as coupled oscillators, the dimensionless parameters of which are determined by a
large set of real physical parameters. Results. The results showed that the natural
frequency of the oscillator depends on the output power of the generator and does not
always coincide with the synchronization frequency of the oscillators. With increasing
generator power, the natural frequency is much higher than the synchronization frequency.
At a critical value of the output power, oscillator oscillations become unstable, the generator
frequency becomes equal to its natural frequency. The value of inertia plays a significant role
in the stability of the generators; it is shown in the work that small values of the coefficient of
inertia generators can produce energy in large ranges of output power without loss of
synchronous state and regardless of the set of initial conditions. Discussion. From obtained
results it became known that the stable functioning of the generators with increase in output
power is possible at small values of inertia coefficient. At large values of inertia coefficient,



the synchronism of one or several generators is disrupted, leading the output generator to
work

at its own frequency, the value of which significantly exceeds the frequency of the network
standard 50 Hz. The frequency perturbation depends on the location of one or another
generator with respect to unstable generator.
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