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Pedepar/anoTamis:

1. Inceprauifina po60Ta IpUCBIY€HA MiABUILEHHIO €(EeKTUBHOCTI (PYHKLIOHYBAHHS €JIEKTPOEHEPIeTUYHOI CUCTEMU
32 YMOB [Iii TPOEKTHHUX Ta MO3AMPOEKTHUX 30yPEHb LIISIXOM PO3POOJIEHHSI KOMILJIEKCHO] imMiTauiiiHoi Ta AuHaMiYHO]
MOZEJIeN, a TAKOX YIOCKOHAJIEHHSI METOly aBTOMAaTU30BaHOIO CTPYKTYPHO-TIaPaMETPUYHOTO YIIPaBJIiHHS
6ajlaHCOM MOTY>KHOCTI Ta 4aCTOTHU. [IJ1s1 JOCSATHEHHS 1iiei MeTU B po60Ti po3p06sIEHO KOMILJIEKCHY iMiTalliliHy
MOJIeJIb €JIEKTPOEHEPreTUYHOI CUCTEMH, SIKA CKIIAJAETHCS 31 CTPYKTYPHOI, 06’€KTHO-OPi€HTOBAHOi, MATEMAaTUYHOI,
CTOXAaCTUYHOI Ta TabIMYHOI Mopesen myist dopmasizalii eleMeHTiB cucteMH, iHpopmaniitHuX Ta GisUIHUX MTOTOKIB,
3MiHM NapaMeTpiB Ta CTaHiB €JIEMEHTIB B pe3yJIbTaTi il MPOEKTHUX Ta 103aIIPOEKTHUX 30ypeHb. YOCKOHAIEHO
METOJ], aBTOMaTU30BaHOI'O CTPYKTYPHO-TIAPAMETPUYHOrO YIIPaBJIiHHS Ta pO3p00JIeHO AUHAMIYHY MOJEJIb
yIIpaBJIiHHS 6aJIaHCOM MOTY>KHOCTI i 4aCTOTH B €JIEKTPOEHEPTeTUYHII CUCTEMI B pe3yJIbTaTi Jii NPOEKTHUX Ta

[103aIIPOEKTHUX 30ypeHb. 3aIIPOIIOHOBAHO METO], OLIIHKM €(PEeKTUBHOCTI [I0CTaBKU €JIEKTPUYHOI eHeprii 3a pi3HuX



peXUMiB PO60TH cUCTEMU. PO3p06s1eHO KOMILTIEKCHY iMiTalliliHy MOZeJIb Ha OCHOBI II'SITU BUTIB MOZEJIEH, a caMe:
CTPYKTYPHOI, 060'€KTHO-OpPi€HTOBAHOI, CTOXaCTUYHOI, MATeMaTUYHOI Ta TabJINIHOI MoZesieH, 110 3a6e31e4nio
MOXJIMBICTb 3aBASKY iHPOPMaLiHUM TEXHOJIOTIIM popMasi3yBaTy eJleMEHTH cucTteMy, iHgopmaliiiHi Ta §isuuHi
[IOTOKY, 3MiHYy I1apaMETPIB i CTaHIB €JIEMEHTIB, @ TAKOXX BUKOHATHU iMiTalliiiHE MOJEJIIOBAHHS €JIEKTPOEHEPreTUYHOI
CUCTEMU B pe3yJIbTaTi Aii NPOEKTHUX Ta MO3aNPOEKTHUX 30ypeHb. PiznKo-mMaTeMaTUYHA MOJENb 3a6e3neuna
[IO€JIHAHHS [TapaMeTPiB €JIEMEHTIB Ta MPOLECiB 3MiHM aKTUBHOI ITOTYKHOCTI, YaCTOTHU Ta Hanpyru. CToxacTu4yHa
MoJeJsib 3a0€e31eunsia BpaxyBaHHsI IMOBIpHICHOTO XapaKTepy BiIMOB €JIEMEHTIB, 110 Haal0 MOXKJIUBICTb OLIIHUTU
HaJlifHICTh €HEPreTUYHOr 0 00JIaTHAHHS Ta €JIEKTPOEHEPTeTUYHOI CUCTEMU B YMOBAX Jii MPOEKTHUX Ta
II03aTIIPOEKTHUX 30ypeHb. YOCKOHAJIEHO METO, aBBTOMAaTU30BAHOT0 CTPYKTYPHO-TIaPaMETPUYHOTO YIIPABJIiHHS
0ajlaHCOM MOTY>KHOCTI Ta YaCTOTU B Pe3yJIbTaTi [1ii IPOEKTHUX Ta NI03AIIPOEKTHUX 30yPEHb. YIOCKOHAJIIEHHSI METOY
BMKOHAHO IIJISIXOM CHMHTE3y CUCTEMH, 110 NO€IHY€E [TapaMEeTPUYHE YIIPABJIiHHS 0QJIaHCOM IMOTY>XHOCTI Ta YaCTOTH 3i
CTPYKTYPHUM YITPaBJIiHHSIM TOIOJIOTI€I0 €JIEKTPOEHEPreTUYHOI CUCTEMH, 1110 3a6e3MeYnyio GOPMYBAHHS €JMHOTO
METOJly aBTOMaTU30BaHOI'0 CTPYKTYPHO-TIAPAMETPUYHOrO YIIPaBJIiHHA. 3allpOIIOHOBaHa CUCTEMA YIIPaBJIiHHS
3abe3rnevye aHai3 BiIX1JIEHHS YaCTOTH BiJl HOMiHAJIbHOTO 3HAUYEHHS Ta NIePEeBipKy 6aslaHCy aKTUBHOI IIOTY>KHOCTI B
€JIEKTPOEHEePreTUYHil cucteMi. Y pasi BiicyTHOCTI pe3epBy aKTMBHOI IIOTYKHOCTI CICTeMa KepyBaHHs 3abe3revye
nepexif, 0 CTPYKTYPHOTO YIIPABJIiHHS TOMOJIOTIE€I0 €JIEKTPOEHEPTETUYHOI CUCTEMU LIJISIXOM JIOTiKO-aHAIITUYHOTO
nepebopy MOXJIMBUX BapiaHTiB ii cTpykTypu. Po3pobsieHo JuHAMIYHY MOJIeJlb YIIPaBJliHHS 6ajlaHCOM IIOTY>KHOCTI Ta
4aCTOTU €JIEKTPOEHEPTeTUYHOI CUCTEMH B PE3YJIbTATI [Iii MPOEKTHUX Ta I03AIIPOEKTHUX 30ypeHb. [JuHaMidyHa
MOJIeJIb €JIEKTPOEHEePreTUYHOI cucteMu po3pobseHa B cepenosuili MATLAB Simulink msixom noegHanHs ¢isuko-
eJIeKTpoIlepeiayi Ta CIIOXKMBaya 3 ypaxyBaHHSIM KOHTYPiB IEPBUHHOTO Ta BTOPUHHOIO PETYJIIOBAHHS IIOTYKHOCTI.
3anponoHOBAHO METOJ, OLiHKY €(EKTUBHOCTI IIOCTaBKU €JIEKTPUYHOI €HEePrii 3a y3araJibHeHUM KPUTEPieM 3rOpTKU
YaCTHMHHUX KpUTepIiiB. Y3araabHeHU KpUTepii 3ropTku cpOpPMOBAHO HA OCHOBI TPHOX YACTUHHUX KPUTEPIiB, 1110
KyHiBJli Ta MPOAAXY 32 6AaHKIBCbKOIO CUCTEMOIO Y pasi fedinuTy abo Hagnumky. OTpUMaHi pe3yabTaTy MigTBEPAUIN
IpaLe3faTHICTb 3alIPONIOHOBAHOTO aBTOMATU30BAHOT0 CTPYKTYPHO-TIAPaMETPUYHOTO YIIPaBJliHHS 6a1aHCOM

MIOTYKHOCTI Ta YaCTOTHU B €JIEKTPOEHEPTETUYHIN CUCTEMI.

2. The dissertation is devoted to increasing the efficiency of the operation of the electric power system under the
conditions of design and off-design disturbances by developing complex simulation and dynamic models, as well as
improving the method of automated structural-parametric control of the balance of power and frequency. To
achieve this goal, the work has developed a complex simulation model of the electric power system, which consists
of structural, object-oriented, mathematical, stochastic and tabular models for formalizing system elements,
information and physical flows, changes in parameters and states of elements as a result of the action of design
and off-design disturbances. The method of automated structural-parametric control has been improved and a
dynamic model of power and frequency balance control in the electric power system as a result of the action of
design and off-design disturbances has been developed. A method for assessing the efficiency of electric energy
supply under different operating modes of the system has been proposed. A comprehensive simulation model was
developed based on five types of models, namely: structural, object-oriented, stochastic, mathematical and tabular
models, which provided the opportunity, thanks to information technologies, to formalize system elements,
information and physical flows, changes in parameters and states of elements, as well as to perform simulation
modeling of the electric power system as a result of the action of design and non-design disturbances. The
physical and mathematical model provided a combination of element parameters and processes of change in active
power, frequency and voltage. The stochastic model provided consideration of the probabilistic nature of element
failures, which made it possible to assess the reliability of power equipment and the electric power system under
the action of design and non-design disturbances. The method of automated structural and parametric control of
the balance of power and frequency as a result of the action of design and non-design disturbances has been
improved. The improvement of the method was carried out by synthesizing a system that combines parametric
control of the power and frequency balance with structural control of the topology of the power system, which



ensured the formation of a single method of automated structural-parametric control. The proposed control
system provides analysis of the frequency deviation from the nominal value and verification of the active power
balance in the power system. In the absence of an active power reserve, the control system provides a transition to
structural control of the topology of the power system by logical-analytical enumeration of possible variants of its
structure. A dynamic model of power and frequency balance control of the power system as a result of the action
of design and non-design disturbances has been developed. The dynamic model of the power system was
developed in the MATLAB Simulink environment by combining physical and mathematical models of its main
elements, namely: a generating station, a transformer substation, a power transmission line and a consumer, taking
into account the primary and secondary power control circuits. A method for assessing the efficiency of electricity
supply based on a generalized criterion of convolution of partial criteria is proposed. The generalized convolution
criterion is formed on the basis of three partial criteria that characterize the volume, quality and efficiency of
electricity supply, taking into account the possibility of its purchase and sale through the banking system in case of
deficit or surplus. The results obtained confirmed the operability of the proposed automated structural-
parametric control of the balance of power and frequency in the electric power system.
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Biacue IpizBume Im's [10-6aTbKOBI Knumuyk Osiekcannp AHIpifioBiy
rOJIOBH paau

BnacHe IlpizBume Im's I10-6aTbKOBI Knumuyk Osiekcannp AHIpifoBrY
rOJIOBYIOYOrO Ha 3acCimaHHi

BiznoBigassHHI 3a MiATOTOBKY 3y6ak Bikrop BanepiitoBiy
00JIiIKOBHX JOKYMEHTIB

Peec-rpaTop FOpuenko TetsiHa AHaToJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




