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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTtonuKa CMHTE3y CUCTEM KEPYBAaHHS €HEPreTUYHUMU YCTAaHOBKAMU PO3IOJiJIEHOI reHepallii eJIEKTPOEeHePrii 3

HeTpa,]_II/II_LiI/UIHI/IMI/I Ta Bi,U,HOBJ'IIOBaJ'[bHI/IMI/I IoKEpEIaMu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods of synthesis of control systems of power plants of distributed generation of electricity with non-

traditional and renewable sources.

Pedepar yKpaiHCBKOIO:

3BiT 3 HIP: 59 c., 10 puc., 1 tabs., 21 nocunanHg. KJIFOUOBI CJIOBA: TPPA3HA CICTEMA
EJIEKTPOITOCTAYAHHS, CYYACHI TEOPII ITOTYKHOCTI, ITOTYKHICTD BTPAT, Y3ATAJIbHEHI BEKTOPU
CTPYMY I HATIPYTU, BITHOBJIKOBAJIbHI JIKEPEJIA, HAKOIIMYYBAY EHEPTIi, MATLAB-MO/IEJIb, CUCTEMA
KEPYBAHHS O6’ext nocmimkeHHs — eHeproedeKTuBHi TprudasHi CUCTEMU €JIeKTPOINIOCTAYaHHS PO3IOiIeHO]
re’epatii 3 BiZHOB/IIOBaJIbLHUMMU JIK€peJslaMU i HaKoNM4yyBayaMu eHeprii. MeTa po60TH — BU3HAYEHHS
NEPCIEKTUBHUX IJISIXIB IHTErpalii CucTeM po3NoAieHo] reHepallii y 3arajbHy AEpPKaBHY eHeprocucreMy. Meronu
OOCIIIKEHHS — MTOJIOXKEHHS TEOPii €JIEKTPUYHUX KiJl, Cy4aCHIi TeOPil MUTTEBUX aKTUBHOI | pEaKTUBHOI IOTYKHOCTI,
KOMITIOTEpHE MOJeJIIOBaHHS y cepenosulli Matlab. Po3risiHyTi Hali6inbl po3oBCIOIKeHI CXeMH] pillleHHs
IIMTaHH4 iHTerpauii cucteM po3mnoisienoi reHeparlii Ha 6a3i COHSIYHUX Ta BiTPOEHEPreTUYHNX YCTAHOBOK J10
3arajibHOi JepKaBHOi eHeprocucTeMu. BusHaueHHi OCHOBHI lepeBaru roodygoBY CUCTEM PO3NOiTeHOI reHepaliii 3a
[IPUHIMIIOM MOAYJIBHOI CX€MU €JIeKTPOCTaHIIii Ha 6a3i MasiorabapuTHUX «CTPIHIOBUX» iHBEPTOPIB (OOUHUYHO]
NOTY>KHiCTIO 10 40-60 xBT). Takuii miAxin 3Ha4YHO MifiBULIYyE HAMiMHICTh CUCTEMU €JIEKTPOIIOCTaYaHHSI Ta J03BOJISIE
3MiHIOBaTU 3arajbHy MOTYKHICTb €JIEKTPOCTaHILii 6€3 CyTTEBOI 3MiHU IPAIIOI0YMX €JIeMeHTiB. [IpoTe Takux miaxin
BMMAarae 3aCTOCyBaHHS CKJIAIHOI CHCTeMU KepyBaHHSI Ta JiarHOCTUKY POOOTU €JIeKTPOCTaHIii, OCKiJIbKYA HEOOXiTHO
THYYKO KE€PYBaTH BEJIUKOI KiJIbKICTIO «CTPiHrOBUX» iHBepTOpPiB. OKpEMO CJIif] 3a3HAUUTH, 1110 TP IOOYA0BI CUCTEMU
posmnogineHoi renepaii 3 BAKOPUCTAHHSIM Pi3HMX TUIIB IEPBUHHUX JPKePeJI (TaKi sIK COHsIYHA €Hepris, BiTPOBa,
TOIL[0) Ta HAKOIIMYyBadiB €HEepPrii 3HAYHO YCKJIAAHIOETbCS CUCTeMa KepyBaHHsL. [Ipo6iemMa BUNaIKOBOrO XapakTepy
BUPOOGJIEHHS eJIEKTPOEHEePrii CucTeM pO3MOoAisieHo1 reHepaliii 3 BifHOBIIOBAHUMY PKEPeJIaMu €HEePTii 10Ci 3HaYHO
3HIKY€E TEMU BIIPOBAKEHHS TAKUX CUCTEM B IIPOMUCIIOBOCTI, @ CaMe IIPOMHUCJIOBICTb € OCHOBHUM CIIOKMBaYeM
€JIEKTPOEHEPTii B Aep>KaBi. 3aCTOCyBaHHS HAKONIMYyBayiB €Heprii Ha 6a3i JliTieBUX aKyMYJISITOPHUX 6aTapei

OO3BOJISIE B 3HAYH

Pedepar aHI1iliChKOIO:

GDR report: 59 pages, 10 figures, 1 table, 21 references. KEYWORDS: three-phase electric power, the modern
theory of power, power loss, generalized VECTORS current and voltage, renewable, energy storage, MATLAB
MODEL-management system The object of research is energy-efficient three-phase distributed generation power
supply systems with renewable energy sources and energy storage devices. The purpose of the work is to identify
promising ways to integrate distributed generation systems into the general state power system. Research
methods - provisions of the theory of electric circuits, modern theories of instantaneous active and reactive
power, computer modeling in the Matlab environment. The most common circuit solutions for the integration of
distributed generation systems based on solar and wind power plants into the general state power system are
considered. Determining the main advantages of building distributed generation systems on the principle of a
modular circuit of a power plant based on small "string" inverters (unit power up to 40-60 kW). This approach
significantly increases the reliability of the power supply system and allows you to change the total capacity of the
power plant without significantly changing the operating elements. However, such an approach requires the use of
a complex control system and diagnostics of the power plant, as it is necessary to flexibly control a large number
of "string" inverters. It should be noted that the construction of a distributed generation system using different



types of primary sources (such as solar energy, wind, etc.) and energy storage significantly complicates the control
system. The problem of random generation of electricity from distributed generation systems with renewable

energy sources still significantly reduces the topic of implementation of such systems in industry, namely industry
is the main consumer of electricity in the country. The use of energy storage devices based on lithium batteries all
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