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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHX PYOPHK: 14.01.87

Tema guceprarii:
1. ABTOMaTH4He KEPYBAaHHS reHepalielo akTUBHOI IIOTYXKHOCTI BiJHOBJIIOBAHUX [IKepeJl €eHeprii B KOMOiHOBaHiN

€JIEKTPOEHEPIreTUYHIN CUCTEMI

2. Automatic control of generator active power of renewable energy sources in the combined power system

Pedepar:

1. PoboTa npucesueHa BUPIlIEHHIO aKTyalbHOI HAYKOBOI 33/1a4i 3a6e3M1eueHHs] MaKCUMaJIbHO MOXKJIUBOTO PiBHS
reHepallii akTUBHOI IIOTY>KHOCTI YCTAaHOBKAaMU 3 BiJHOBJIIOBAHMMMU JPKEPEJIaMU €HEPrii 32 YMOB LOTPHUMAaHHS
HOPMAaJIBHO JOMTyCTUMUX 3HAY€Hb YCTAJIEHOTO BiIXUJIEHHS HAMIPYTU B TOYLi IPUEIHAHHS €JIEKTPOCIIOKMBAYIB [0
PO3II0LiNbHOI esleKTpu4HOi Mepeski. PopmasizoBaHO 3a/1auy aBTOMAaTUYHOIO KePyBaHHs reHepallielo akTUBHOI
IIOTY>KHOCTI BiIHOBJIIOBAaHUX JPKEPEJI €HEePrii B KOMOIHOBaHIll €JIeKTPOEHEPreTUYHIl CUCTEMI Y BUTJIST 3adadi
6ararokpurepianbHOi onTuMisauii. [[poBegeHuit BU6Gip METOLY PO3B’s13aHHS IOCTaBJIEHOI 3aaui

GaraTokpuTepiasbHOI ONTHUMI3allii ToKa3as, o JJ1s1 BUPilleHHs 3a/1a4i aBTOMaTUYHOTO KEPyBaHHS reHepaliielo



aKTMBHOI IOTY>KHOCTI BiJHOBJIIOBAHVX IPKEPEJI €HEPTil B KOMOIHOBaHIl €JIEKTPOEHEPreTUYHIN CUCTeMI
HaWJOLi/IbHIIIEe CKOPUCTATUCh METOIOM HaOJIMKEHHSI 10 YTOIIYHOI TOYKH B IIPOCTOPi KpUTepiiB. Po3pobieHi
MaTeMaTH4Hi MOZeJli eleMEHTIB KOMOIiHOBAHO] eJ1IeKTPOEeHEePreTUYHOI CUCTEMHU, a TAKOXK CTPYKTYPHA cXema
CHACTEMU aBTOMAaTUYHOIO K€PYBaHHS reHepallielo aKTUBHOI IIOTYKHOCTI BiJHOBJIIOBAHUX JI>KE€PeJl €HEPrii B
KOMOIHOBaHIll €JIEKTPO€HEePreTUYHill CUCTeMi Ta aJITOPUTM BU3HAUYEHHSI ONITUMAJIbHOTO BEKTOPA KePyBaHH4, 110
IO3BOJIWJIO YIOCKOHAJIUTY iMiTalliiHy MOZEJIb CUCTEMU aBTOMATUYHOTO KEPYBaHHS IeHepalli€lo aKTUBHOI
IIOTY>KHOCTI BiJIHOBJIIOBAaHUX JPKEPEJI €HEPTii B KOMOIHOBaHIl €JIeKTPOEHEPreTUYHiN cucTeMi. AHasIi3 pe3ysbTaTiB
MOJeJIIOBaHHS Ha KOMITIOTEPHIl iMiTalliiHill MOZesTi ToKa3as, 10 3aIIPOIIOHOBAaHA CUCTEMa aBTOMATUYHOTO

KepyBaHHS Ma€ 3Ha4Hy [IepeBary Hajl iCHyIOuUMMHU.

2. The thesis is devoted to solving the urgent scientific problem of ensuring the highest possible level of active
power generation by installations with renewable energy sources, provided that the normally acceptable values of
the steady-state voltage deviation at the point of connection of consumers of electric energy to the distribution
electric network are satisfied. The task of automatic control of the generation of active power of renewable energy
sources in a combined electric power system in the form of a multi-criteria optimization problem is formalized.
The choice of a method for solving the multicriteria optimization problem has been made. It has been shown that
to solve the problem of automatically controlling the generation of active power of renewable energy sources in a
combined electric power system, it is most expedient to use the method of approximation to a utopian point in the
criteria space. Mathematical models of elements of the combined electric power system, as well as a block diagram
of the automatic control system for generating active power of renewable energy sources in the combined electric
power system, and an algorithm for determining the optimal control vector have been developed, which made it
possible to improve the simulation model of the automatic control system for generating active power of
renewable energy sources in the combined electric power system. Analysis of the simulation results on a computer
simulation model showed that the proposed automatic control system has a significant advantage over existing
ones.
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