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1. IligBUIIEHHA CTAaTUYHOI CTIMKOCTI €JIEKTPUYHUX CUCTEM 3 BpaxyBaHHSM BIUIMBY XapaKT€PUCTUK PI3HOPIGHUX
IKepeJl po3NnokineHol reHeparii

2. Increasing the static stability of electrical systems, taking into account the influence of the characteristics of
heterogeneous sources of distributed generation

Pedepar:

1. MeTo0 JoCigKEeHH € MiIBUILEHHS CTATUYHOI CTIMKOCTI €JIEKTPUYHUX MEPEXK 3 IKepeJIlaMU PO3NOIiIeHO]
reHepatii MmaIsgxoM BLOCKOHAJIEHHS CUCTEM KEPYBaHHS iHBEPTOPaMU Ta NMOJAJILLIIOrO PO3BUTKY MiAXOMIB 110
OIIiHIOBAaHHSI CTiMKOCTi TaKuX cucTeM. 11 JOCATHEHHS METHU IIOCTABJIeH] TaKi 3aBHaHHS: HOCiIKEeHHS HasIBHUX Ta
[IEPCIIEKTUBHUX JIPKEPEJI PO3IIOLiJIEHOI reHepalii B po3pisi X InHaMIYHMX BJIACTUBOCTEN Ta BIUIMBY HA CTiMKICTB;

aHaJli3 HasgBHUX MiIXOJiB Ta 32C00iB KEPYBaHHS IpPKepeJIaMy PO3MNOAisIeHOl reHepallii MigKIIYeHUMU 10 MEePexXi



4yepe3 iHBepTOp, BU3HAUYEHHSI T'OJIOBHUX NIPUHLIMIIIB KEPYBAaHHS Ta KOHTPOJIbOBAHUX BEJINYUH; PO3POOJIEHHS
MaTEMaTUYHOI MOJIeJli JOTIOBHEHD JI0 CTPaTerii KEPyBaHHS; BLOCKOHAJIEHHS] CUCTEM K€PYBaHHS iHBEpTOPaMu
LIJISIXOM PO3MIMPEHHS iX (PYHKLIOHATbHUX MOXKJIMBOCTEN. PO3IJIsSIHYyTO OCHOBHI 3a/1€3KHOCTI, OTPUMaHi B Ipolieci
PO3pOOJIEHHS] MAaTEMATUYHOI MOZEJ, T2 BCTAHOBJIEHO IIPUHLMIY Y3TO[IKEHHS [1apaMeTPiB IIPU iHTerpauii qaHux
KOMIIOHEHTIB [I0 CTpaTerii KepyBaHHSA. Bak/IMBOIO KOMIIOHEHTOIO CTPATErii KEpyBaHHS € 3a/ia4a OLiHIOBaHHSA
I'PAaHMYHOTO 32 CTIMKICTIO peKUMY Ta OTPMMaHHS BiJIITOBiAHUX NOKa3HUKIB. Crienn@ikoo 3aadi € MOXKJIUBICTh
OII€PYBaHHS Pi3HUMU IIapaMeTpaMU [J1s1 IOCSATHEHHS TPAaHUYHOTO PEXXUMY, SIK HAaCJlilOK — BUKOPHCTAHHS Pi3HUX
AQHAJIITUYHUX 3aJIEXKHOCTEN J1J1 OL[iHIOBAaHHS TAKOTO PEXKMMY Ta KOPETYBaHHS B pAMKaX CTPATeTii KePyBaHHSI.
OcCKinbku HEeOOXimHMI 3B'S1I30K MiXK apamMeTpamH, siki BAKOPUCTaHi B 6710111 3a6e31e4eHHs] CTiIKOCTi Ta MOIEJIITIO
peuiTy ctparerii KepyBaHHs1, 6yJia 3allpOIIOHOBAaHA BifIOBiHA MaTeMaTU4YHa MOJieJlb. Briepiie HayKoBO
OOI'PYHTOBAHO KPUTEPIi y3ro/I>)KeHHs NapaMeTpiB IpKepeJl po3NoieHoi reHepalii 11 inenTudikauii rpaHU4HOro 32
CTaTUYHOIO CTIMKICTIO PEXXUMY, 110 [aJI0 MOKJIMBICTh BpDAXOBYBATU HASABHICTb B €JIEKTPUYHUX CUCTEMAX LIMPOKOTO
CIIEKTPY [IPUCTPOIB 3 Pi3HUMU IPUHLUIIAMU [TOOYIOBY Ta eKCIITyaTalii. YI0CKOHaleHO MeTO U KepyBaHHS
PO3IOAINIEHOI0 FreHepaLielo NJISIXOM BUKOPUCTAaHHS KPUTEPIIO OLIHIOBAHHS I'PAHUYHOTrO 3a CTIMKICTIO PEKUMY, SIKi,
Ha BiIMiHYy Bif] iCHYIOUNX, 3a0€3I1e4yI0Th (QYHKIIOHYBaHHS TiOPUIHNX €HEPrOCUCTEM B 30Hi PEXKMMHOI 6€3MEKU.
Briepie po3po6sieHO MaTeMaTUYHy MoZesb 1S imitauii iHep1ii, sska ocHOBaHa Ha AMHAMIYHUX BJIaCTUBOCTSIX
TypOOreHepaTopiB, 110 a0 MOXJIUBICTb peasizyBaTU y3roJpKeHe KepyBaHHsI IKepeslaMUu po30CepeIsKeHol
reHepauii pis3HUX IPUHLMUIIIB [ii Ta KOHCTPYKTMBHOI'O BUKOHAHHSA. OTpMMaJIM [OJA/bIINK PO3BUTOK B HAIIPSAMI
y3araJibHeHH Ta yHiiKalii TeOpeTHYHi OCHOBU CTPATeTil KePyBaHHs IpKepejlaMy PO3IOAisIeHOl reHepallii, 1o, Ha

BiIMiHY BiJ] iCHyI0UMX, BPaXOBYIOTb XapaKT€PHi pycU riOpUIHUX €JIeKTPUYHUX CUCTEM Cy4aCHOTO PiBHSI CKJIQHOCTI.

2. Due to the global trend of penetration of different sources of distributed generation, the task of stability
evaluating and assurance is exacerbated, which confirms by the intensity of research and publications in recent
years. The aim of the study is improving the static stability of electrical networks with distributed generation
sources by improving inverter control systems and further development of approaches to evaluating the stability
of such systems. Control system should work both at the level of control of a single source of distributed
generation, and at the level of coordination of modes of several sources. In order to study the operation of the
control system at different levels, models were developed in the MATLAB / Simulink environment and simulations
were performed. During the simulation, two ways of changing the power of the source were considered -
changing the modular value of the emf and changing the angle of the emf. The equivalent of controlling the
modular value of the emf, in the context of connection via an inverter, is controlling the modulation factor of the
pulse width modulation unit (PWM). Appropriate series of simulations were performed using the

MATLAB /Simulink package. Graphical dependences are build, which represent the main elements of the
mathematical model. The main practical value of the results is the improvement of control systems within the
algorithmic part, i.e. control strategy. Within the problem of synthesis of control strategy the main stages and
components are proposed. The main dependences obtained in the process of developing a mathematical model are
considered, and the principles of parameter coordination in the integration of these components into the control
strategy are established. An important component of the management strategy is the task of estimation the limit
on the stability of the mode and obtaining indicators.
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