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Pedepar:

1. Incepralist npucBsYeHa BUPilIEHHIO HAYKOBO-TEXHIYHOI IIPOGJIEMHU PO3BUTKY TEOPii Ta METOIiB aHami3y
JIVHAMIYHUX PEXXUMIB €JIEKTPUYHMX KiJI i €JIEKTPOTEXHIYHMX CUCTEM HA OCHOBI ITOE€JHAHHS METO/IiB TEOPETUYHOI
€JIEKTPOTEXHiKY, MAaKPOMOZEJIIOBaHHS 1 €eKCIIEPTHOro aHasizy anpiopHoi inpopmarii. HaBeneHo knacudikariio
IVHaMiYHUX CHUCTEM, AEeTaJbHO OIMCAHO ixX HellepepBHi Ta AUCKPeTHI MoAei, Mozei “Bxifn-Buxin” i y BUrmisigi
nepenatHoi PyHKUii. PO3ryISHYTO cr1oco6u CIIpOIEeHHS NOOYA0BY MaTeMaTUYHUX MOJieslel, IEPCIIeKTUBU
3aCTOCYBaHHS MaKpOMOJEJeN y BUIIIALI "9OPHOI CKPUHBKU" [J15 aHAJIi3y AUHAMIYHUX PEXKUMIB €JIEKTPUYHUX KiJl i
€JIEKTPOTEXHIYHUX crcTeM. Po3rissHyTO npouenypy nobysoBy JUCKPETHUX JIiHIMHUX | HeTiHIMHUX MaKpoMoienei
Ta OCOGJIMBOCTI 3aCTOCYBaHHS [iaKONTUKH 3 METOIO yIOCKOHAJIEHHSI MAKPOMO/I,EJII0BAaHHS €JIeMEHTIB
€JIEKTPOTEXHIYHUX CUCTEM. YJOCKOHAJIEHO YHiIBepCaJIbHUI aJIFTOPUTM NOOYJOBU NUCKPETHUX MAaKpOMOJ el y
BUIJISZ] “4OPHOI CKpUHBKK” B (POPMi 3MiHHUX CTaHy Ha OCHOBI anpiopHoi indopmalii, oTpuMaHoi nig yac

eKCIulyaTalii 06'€KTiB 3 BAKOPUCTAaHHSIM €KCIIEPTHOTO aHasli3y. PO3rissHyTO criocobu po3oUTTs 11o0y0BU



MaKpOMOJIeJli Ha eTany i HeoOXiIHOCTI i moganbuIoi afanTauii 10 Cy4YacHUX KOMITIOTEPHUX CePelOBUIIL
MaTeMaTUYHOI'0 MOJEI0BaHHs AuHaMidHuX pexxuMiB ETC. 3nificHeHo aHasi3 cyyacHUX KOMITIOTEPHUX [TPOTrpam
MOJIEJIIOBaHHS NE€PEXiJHUX MTPOLIECIB €JIEKTPOTEXHIYHUX CUCTEM Ha OJHO- Ta 6araTonpoLeCOPHUX KOMII'IOTEPAX.
Po3risiHyTO HasiBHi MaTeMaTHUyHi Ta KOMITIOTEPHI MOZesli 11 MaKpoMoiesli €JIeMEeHTIB eJIeKTPUYHUX KiJl i
€JIEKTPOTEXHIYHUX CUCTEM i3 30CEPEIKEHUMHU Ta PO3MNOIiIeHMMU NapameTpamu. ONKUCcaHo 0COOIMBOCTI
dopMyBaHHS MaTeMaTUYHUX MoJesiell i MaKpoMoiesiell eJIeMEHTIB eJIeKTPUYHUX KiJl i eJIeKTPOTeXHIYHUX CUCTEM I
OOrpYHTOBAHO BUOIp ONTHMaJIBHUX CIIOCO0IB iX TOOYA0BU. PO3IJISIHYTO CIOCOOM Oflep>KaHHs anpiopHoi iHpopmariii
IIPO €JIEMEHTH €JIEKTPUYHUX KiJl i €JIEKTPOTEXHIYHUX CUCTEM, METOMKM ii OLiHIOBaHHS, (POPMU MPELCTABICHHS T
ii KopekTHy cucteMarusaniio. OnrcaHO METOLU €KCIIEPTHOTO aHali3y, BUIU oTpuMyBaHoi iHdopMaliii Ha oro
OCHOBI 11 aCIIeKTH iX 3aCTOCYBaHHS 3 NOTJISINY TOOYI0BU MaKpOMOJIeJlell €JIEMEHTIB €JIEKTPOTEXHIYHUX CUCTEM.
AanTOBaHO METOAM TeOpii eKCIIEPTHOTO aHai3y 10 NOO0YA0BY MaTeMaTUYHUX MAaKPOMOJIeJIe €JIeKTPOTEXHIUHNAX
CHCTEM 1 yIOCKOHAJIEHO ITiIX0I1 3aCTOCYBAHHS KPUTEPIiB OLIiHIOBaHHS AKICHUX I KiJIbKICHMX XapaKTEPUCTUK
IVHAMIYHUX PEKMMIB TaKUX CUCTEM 3 METOIO BUOOPY ONTUMAJIbHUX MHOXKWH ME€PEXiJHUX XapaKTEePUCTHK,
IIPUAATHUX [1J15 [100yI0BU MaKpOMoZesen AOCHiIpKyBaHUX 00 €KTiB. PO3rsHyTO Tpo6jieMy ITPOrHO3yBaHHS
nepeobiry nepexifiHux MpoLeciB eJeKTPOTEXHIYHNUX CUCTEM Ha MiICTaBi peasbHUX YaCOBUX XapaKTEPUCTUK
KOOpJMHAT IMHAMIYHUX PEXKUMIB TaKUX CUCTEM, OTPMMAaHUX HIJISIXOM PeecTpallii CydJaCHUMU CUCTEMaMU
MOHITOPUHTY. JI7151 1bOrO PO3pO6JIEHO HOBI MaTeMAaTUYHi MaKpOMOIeJli €JIEeMEHTIB eJIEKTPUYHUX KiJl, a TakoX ETC y
LizoMy. Yepiue po3po6seHO JUCKPETHY MAaKPOMO/EJb JIiHil e/IeKTponepecusiaHHs y BUTJIsIi "9IOPHOI CKPUHBKU" B
($opMi JUCKPETHUX PiBHSIHb CTAHY Ha IifICTaBi Pe3yJIbTaTiB KOMITIOTEPHOTO €KCIIEPUMEHTY. YIIepiie po3po6yIeHO
IVICKPETHY MaKpOMO/ieJjlb €EHEPrOOCTPOBa Y BUTJIAA "1OPHOI CKpUHBKKU" B GOPMi IMCKPETHUX PiBHSIHb CTaHY Ha
nificTaBi pe3ysbTaTiB MOHITOPUHIY allapaTHO-IIPOrpaMHUM KoMILIeKCcOoM "Perina". Po3po6eHi makpomopeti
IIO3BOJISIIOTH OIMCATU CKJIAJHY €JIEKTPOTEXHIYHY CUCTEMY J1714 BilTBOPEHHS ITapaMeTpiB ii mpouecis.
3arporioHOBaHO METOAY afarnTallii MAKpOMOIesIeil 10 KOMITIOTEPHUX 3aC00iB MOJIETIOBAaHHS IMHAMIYHUX PEXKUMIB
eJIEKTPOTexXHIYHuX cructem 1o cepenosuil, MATLAB /Simulink i1 ATP /EMTP. CTBopeHO Heo6XiiHi KOMIIOHEHTU
IIPOrPaMHOr0 3a6€3IeYeHHs], SIKi HEOOXi[Hi 17151 aHaJIi3y NepexiIHUX NIPOLECiB €JIEKTPOTEXHIYHUX CUCTEM 3
BUKOPUCTAHHSIM PO3POOJIEHUX MAaKpOMOJesiel. YIieple 3alipOlIOHOBAaHO BUKOPUCTOBYBATA MaTeMATUYHI METOAU
IVICKPETHOTO MaKPOMOZEJIIOBAHHS 17151 TI00YJ0BU MaKpOMOJIeJIel TIPOrHO3yBaHHS €HEProCIIOKMBAaHHS 6€3
nocrafiinoro o6po6seHHs anpiopHoi ingopmarii. lle Hagano 3Mory 30iliICHUTH SIK KOPOTKO- TaK i JOBrOTpUBajle
IIPOrHO3YBAaHHSI €HEProCIIOKUBAHHS 00'eKTiB. [I06y0BaHO OUCKPETHI MaKpOMOei [71st KOPOTKO- Ta
IOBrOTEPMIHOBOTO €HEPTOCIIOKUBAHHS KOHKPETHUX €HEProo6’eKTiB YKpaiHu Ta niepeBipeHo ix afeKBaTHICTb.
3aificHeHo anpobaliio po3pobaeHUx Mofesiel i MakpoMoesiel st TOCiIKeHHs AMHAMIYHUX PEXXUMIB i rpoleciB
KOHKPETHUX €JIEKTPOTEXHIYHMX CUCTEM Ta I0Ka3aHO AOLIbHICTb iX BUKOPHUCTAHHSI.

2. The dissertation is devoted to solving of scientific and technical problem of the theory and methods
development for dynamic modes analysis of electric circuits and systems on the basis of a combination of methods
of theoretical electrical engineering and discrete macrmodeling with expert analysis of apriori information. The
theoretical principles of electrotechnical systems modes analysis based on the electric circuit theory,
macromodeling and diakoptics has been formulated. Classification of dynamic systems is presented, their
continuous and discrete dynamical systems models, models in the "input-output" and transfer function forms are
described in details. The approaches how to simplify the creation of mathematical models, prospects of the
macromodels in the form of the "black box" usage for the analysis of the electric circuits dynamic modes are
considered. The approach how to develop the discrete linear and nonlinear macromodels and features of the
diakoptic principles applying in order to improve the procedure of macromodeling of the electric circuits elements
are presented. A universal algorithm intended for construction of discrete mathematical macromodels using the
"black box" technique in the form of state variables based on apriori information obtained in the process of real
objects operation was developed based on the Delphi technique. Analyses of modern computer programs used for
modeling of the electric systems transients on the basis of single- and multiprocessor computers was carried out.
Mathematical and computer models and macromodels of electrical circuits and systems were considered. The
approaches of apriori information obtaining about the elements of electrical circuits and electrical systems,



methods of its evaluation, processing and correct systematization were analysed. The methods of the expert
analysis theory were fit to the construction of mathematical macromodels of electrical systems. Application of the
criteria of estimations of qualitative and quantative characteristics of dynamic modes was improved in order to
select the optimal sets of transient characteristics, suitable for construction of macromodels of such type objects.
The problem of the transient processes analysis of electrical systems based on real time characteristics obtained
by their registration using modern SCADA systems was considered. The discrete macromodel of transmission line
using the "black box" approach in the form of discrete state equations based on the computer experiment results
was developed for the first time. The discrete macromodel of the electric substation based on the monitoring
results registereded by "Regina" software and hardware tools was developed. Developed macromodeli allows to
describe complex electrical system in order to analyse their transient processes. The methods of adaptation of
macromodels to modern computer simulation tools intended for practical analysis of electric systems operating
regimes, namely the MATLAB /Simulink environment and ATP/EMTP program were proposed. All necessary
software components using programming operators embedded into these environments required for the transient
processes research in the electrical systems under analysis using created macromodels were developed. For the
first time it was proposed to use the discrete mathematical macromodeling technique for creation of models for
the energy consumption forecasting without stage by stage processing of the a prior information. It made possible
to carry out both short-and long-term forecasting of power consumption of power facilities which are under
exploitation in Ukraine The adequacy verification and approbation of the developed mathematical models and
macromodels for the study of specific electrical systems transient processes research was carried out.
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