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ean uccaenoBanus — GopMmyaupoBka 3PGhEeKTUBHOW MOACIH YHEPTOCETH, OTPEICIICHIC
YCTOMYMBBIX PEKUMOB €€ paboThl, BRIABICHNE Pa3IMIHN pacCCMaTPUBAEMBIX PEKHMOB U IPOBEJCHUE
TECTOB HA YCTOHYMBOCTh CUCTEMBI K M3MEHEHUSIM YIPABIISIOIINX [1apaMETPOB, HAYAJIbHBIX YCIOBUH U
K pa3jIM4YHbIM THUIIaM BHCIIHETO BOSHCﬁCTBHﬂ. MeTOII. PaCCManI/IBaeTCH BBCJICHHAsA aBTOpaMu1
3¢ dexTUBHASA MOAETH YHEPTOCETH, COCTOSAIIAS U3 TPEX CBSA3aHHBIX OCUMIIISITOPOB, IPU Pa3IMYHBIX
croco0ax 3a/laHus HauaJIbHBIX YCIIOBUH M BapUallK YIIPABISIOIIUX TapamMeTpoB. YncieHHoe
MOJICJIMPOBAHNE SHEPTOCHCTEM MTO3BOJISIET BBISIBUTH YCTOMUYMBBIE COCTOSIHUS OCIMIUISITOPOB, IIPH
KOTOpBIX HaOIMIonaeTcs crabmibHas padoTa 3HeprocucteM. /laHHBIN MOAX0M AaeT BO3MOKHOCTh
MIPOM3BECTU ONTHMHU3ALMIO YHEPTOCUCTEM, ONIPEAETUTH MEXaHU3MBI TTOBBIIIEHNS CTAOMILHOCTH
CHUCTEMBI U BBIABUTH YUACTKH SOHEPTOCUCTEM, KOTOPBIC Ooiee TIMOABEPIKEHBI HETATUBHBIM (baKTopaM. B
paMKax MccieoBaHus ObUIO MTPOBEIEHO CPAaBHEHUE PEKUMOB Pa0OTHI SHEPTOCETH B YCIIOBHAX
BO3ACHCTBHI BHEIIHETO IIyMa Pa3IMYHON MHTCHCUBHOCTH U MPSIMOYTOJIbHBIX UMITYJILCOB, KOTOPBIE
MOJIEJIMPYIOT CKAYKH MOLIHOCTHU B 9HeproceTu. PesyasTaThl. [Ipeanoxena 1 4MCICHHO UCCTIeI0OBaHA
3¢ dexTUBHAS MOAETH YHEPTOCUCTEMBI, COCTOSINAS U3 TPEX CBA3AHHBIX r'eHepaTopoB. [lokazaHo, uyTo
IIPY U3MEHEHUU BBIXOAHON MOIIHOCTY T€HEPATOPa MOKHO IIOJyYNUTh PEXKHUM, YCTOWUUBBIN K
BapHalMsIM HadyaJIbHBIX YCIOBUH. Y CTAHOBIICHO, YTO (PYHKIIMOHUPOBAHNE TAKOH CHCTEMBI
OKa3bIBACTCA MCHCC YYBCTBUTCIIbHBIM K PAa3JIMYHBIM BHCIITHUM Q)aKTOpaM. B YaCTHOCTH, PEKUM C
CHHXPOHHU3aIMel (a30BbIX CKOPOCTEH BCEX OCHMIUITOPOB SIBIISICTCSA O0Jiee YCTOMUUBBIM K
repernajgam moTpedseMoil MOIITHOCTH, ITyMOBBIM 3¢ (eKTaM U K pa3pbiBaM JIMHUHN Tiepeaad B
CPaBHEHHH C PEKHMOM CHHXPOHHM3ALUH C Pa3IHYaroIUMHCs $a30BbIMU CKOPOCTsIMU. Ocy:KaeHHe.
HccnenoBanne sHEProceTu Tpex CBSI3aHHBIX TEHEPATOPOB MPOJIEMOHCTPHPOBAJIO IOBEACHHE
KITIOUEBBIX PEKUMOB Pa0OTHI SHEProceTed U MOKa3ajJ0 BO3MOKHOCTh ONTUMH3AINU CETH
ITOCPEACTBOM PETrYJIIMPOBKH ITapamMeTpa BBIXOJHON MOITHOCTH reHepaTopa. B maHHo# pabdore
paccMOTpeHa CHHXPOHU3AIHS YHEProceTeld BCero JIMIIb JJIsl OHOM MoJienu ceTH. B kauecTBe
JalbHEHIIEero U3y4eHus ceTe He0OX0MMO NIPOBECTH CPAaBHUTENIbHBIN aHAIN3 PEKIMOB
CUHXPOHU3ALIMHA HECKOJIbKUX MOJIEICH S3HEPrOCETEN.
Kniouesvie cnosa: 3neproceT, CAHXpOHHBIE MAIIMHBI, ()a30BbIe OCHMLIATOPBI, CHHXPOHHU3ALMS
CBs3aHHBIX TCHEPATOPOB, YCTOﬁqHBOCTB JUHaAMHUYCCKOI'0 peXXnuma.
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Aim. The aim of the study is to formulate an effective model of the power grid, to determine
the stable modes of its operation, to identify differences in the considered modes and to test the
stability of the system to changes in control parameters, initial conditions and to various types of
external influence. Method. The effective model of the energy network, which consists of three
coupled oscillators, is considered for different methods of setting the initial conditions and variation of
the control parameters. Numerical simulation of power systems allows to reveal the steady states of
the oscillators, at which the stable operation of power systems is observed. This approach makes it
possible to optimize power systems, to determine the mechanisms for improving the stability of the
system and to identify the parts of power systems, that are more prone to negative factors. In the
framework of our study, the operating modes of the power grid are compared under the influence of
external noise of different intensities and rectangular pulses, which simulate power surges in the
power grid. Results. The effective model of the power system consisting of three coupled generators
has been proposed and numerically explored. It is shown that when the output power of the generator
is changed, a regime which is resistant to variations of the initial conditions can be obtained. It is
found that the functioning of such a system is less sensitive to various external factors. In particular,
the mode with synchronization of phase velocities of all the oscillators is more resistant to power
consumption changes, noise effects and transmission line breaks in comparison with the mode of
synchronization with different phase velocities. Discussion. The study of the power grid of three
coupled generators has demonstrated the behavior of the key modes of operation of the power grids
and has shown the possibility for optimizing the network by adjusting the generator output power
parameter. In this paper, we have considered the synchronization of power grid for only one model of
the network. As a further study of networks, it is necessary to conduct a comparative analysis of
synchronization modes of several power grid models.
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