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1. IligBUIIEHHS CTAaTUYHOI CTIMKOCTI €IEKTPUYHUX CUCTEM 3 BPaxyBaHHSM BIIMBY XapaKTE€PUCTUK Pi3HOPITHUX
IKepeJl po3nofineHoi renepariii

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

Pedepar:

1. MeTOI0 JOCiI>)KEHHS € MiJBUILLEHHS CTaTUYHOI CTIMKOCTi €JIEKTPUYHUX MEPEX 3 IpKepeJjlaMy PO3NOLiIeHO1
re’eparii msxoM BJOCKOHAJIEHHS CUCTEM KePyBaHHS iIHBEPTOPaMU Ta NOaJIbLUIOrO PO3BUTKY ITiAXOIB 10
OLIiHIOBAHHSI CTiMIKOCTi TaKUX cUCTeM. 1711 JOCATHEHHS METHU ITOCTaBJIE€H]I TaKi 3aBHaHHS: JOCiI)KeHHS HasBHUX Ta
MEPCIEKTUBHUX JIKEPEJT PO3MOLieHOI reHepallii B po3pisi ix InHaMiYHMX BIaCTUBOCTEN Ta BIJIMBY Ha CTiMKICTB;
aHasli3 HasgBHUX MiJIX0JiB Ta 3aC00iB KEpyBaHHS IpKepesiaMy PO3NOoisIeHoi reHepallii MigKIYeHUMU 1O Mepesxi
yepes iHBepTOp, BU3HAUYEHHSI F'OJIOBHUX NIPUHLIUIIB KEPYBaHHS Ta KOHTPOJIbOBAHUX BEJIMYUH; PO3POOJIEHHS
MaTeMaTU4YHOI MOZEJIi JONIOBHEHD 0 CTPATErii KePYBaHHS; BLOCKOHAJIEHHS CUCTEM KEPYBAHHS iHBEPTOpaMu

IIJIIXOM PO3IMIMPEHHS! iX PYHKLIOHATIBHUX MOXKJIMBOCTEN. PO3IJIsSIHYyTO OCHOBHI 3a/1€KHOCTI, OTPUMaHi B Ipoleci



PO3pO6JIEHHSI MaTEMAaTUYHOI MOZEJi, Ta BCTAHOBJIEHO IPUHLIUIN Y3TO[KeHHSs IapaMeTpiB Mpu iHTerpauii fanux
KOMIIOHEHTIB JI0 CTpaTerii KepyBaHHS. BaXKIMBOIO KOMIIOHEHTOIO CTPATErii KepyBaHHS € 3a/1a4a OLiHIOBaHHS
I'PAaHUYHOTO 32 CTIMKICTIO peXXUMY Ta OTPMMaHHS BiJIIOBiAHUX NOKa3HUKIB. Crienu@ikolo 3a1a4i € MO>KJIUBICThb
OIE€PYBaHHS Pi3HUMU IapamMeTpaMU J1s1 TOCSATHEHHS TPAHUYHOTO PEXXUMY, SIK HACJIiJOK — BUKOPUCTAHHS Pi3HUX
aHAJITUYHUX 3aJIEXKHOCTEN 1171 OL[iHIOBAaHHS TaKOT'O PEXXUMY Ta KOPEryBaHHS B PaMKaX CTpaTerii KepyBaHHS.
OcKisnbku HeOOXimHMI 3B'S1I30K MiXK apameTpamH, siKi BAKOPUCTaHi B 6710111 3a6e31edeHHsI CTilKOCTI Ta MOIEJIITI0
pelTy ctparerii KepyBaHHs1, 6yJia 3allpOIIOHOBAaHA BifIOBiAHA MaTeMaTU4YHa MOJieJlb. Briepiie HayKoBO
OOI'PYHTOBAHO KPUTEPIi y3ro>)KEHHs IapaMeTpiB IpKepeJl po3NoieHol reHepalii 115 inenTudikanii rpaHU4HOrOo 32
CTaTUYHOIO CTIiMKICTIO PEXUMY, IO JaJI0 MOKJIMBICTb BDAXOBYBATHU HASIBHICTD B €JIEKTPUYHUX CUCTEMAX IMPOKOTO
CIIEKTPY [IPUCTPOIB 3 Pi3HUMU NIPUHLUIIAMU [TOOYIOBY Ta eKCIITyaTalii. Y10CKOHaleHO MeTOI 1 KepyBaHHs
PO3MOAINIEHOIO0 FreHepaLielo NJIIXOM BUKOPUCTAHHS KPUTEPIIO OLiHIOBAHHS IPAHUYHOTrO 3a CTIMKICTIO PEKUMY, fKi,
Ha BiZiMiHYy Bifl iCHyIOUNX, 3a6€311euyI0Th (PYHKILIOHYBaHHSI TiOPUIHNAX €HEPrOCUCTEM B 30Hi PEKMMHO] O€3MeKu.
Brniepie po3po6sieHO MaTeMaTU4Hy MoZesb 1Jisl imiTauii iHep1ii, sika ocHoBaHa Ha AMHAMIYHUX BIACTUBOCTSIX
TypOOreHepaTopiB, 10 a0 MOXJIUBICTb peaslizyBaTy y3roJKeHe KepyBaHHsI IKepeslaMU po30CepeKeHOl
resepaii pisHUX IPUHLMUIIIB [ii Ta KOHCTPYKTMBHOI'O BUKOHAHHA. OTpMMaJy NOAa/bIINIA PO3BUTOK B HAIIPSAMI
y3araJibHeHHs Ta yHiQikalii TeopeTHyHi OCHOBU CTpaTerii KepyBaHHS IpKepeslaMy pOo3IoAisieHoi reHepallii, o, Ha

BiIMiHY BiJ] iCHYy!04MX, BPaXOBYIOTb XapaKT€PHi pyUCU riOpUIHUX €JIeKTPUYHUX CUCTEM CYy4aCHOTO PiBHS 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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