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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIIEHHIO aKTyaIbHOI HAYKOBO-IIPUKJIaHOI TPO6IEMU PO3BUTKY HAYKOBO-
TEeXHIYHUX OCHOB pO3pO0JIeHHS, ONITUMI3allii Ta €PEKTUBHOIO KEPYBaHHS €J1eKTPOKUBJIEHHSIM ITOTYKHUX
TEXHOJIOTIYHUX KOMILJIEKCIB IIeYell ONOpY IPSIMOro HarpiBy 3MiHHOTO CTpyMmy. [171s1 IbOro B poOOTi 37iICHEHO
CHHTE3 MAaKPOCTPYKTYPH KOMILJIEKCY Ha OCHOBi KOPTEXiB YHITADHUX CTPYKTYP i y3araJIbHEHOTO KPUTEPIIO
eHeproedeKTUBHOCTI. Po3po6iieHo 3D MareMaTnyHy MOZEJb €JIEKTPOMArHiTHOTO i €/IeKTPOTEPMIiYHOTO
IIepeTBOPEHHSI €Heprii B eJIeKTPOTEeXHIYHOMY KoMILIeKci rpadirauii. 3anponoHoBaHO MeTo, YaCTOTHOI afanTaiiii
17151 BUCOKOE(EKTUBHOTO KOMII'IOTEPHOTO MOJIEJIIOBAHHSI 3 BUCOKOIO TOYHICTIO Ta JOCTOBIPHICTIO PE3YJIbTaTiB.
3pificHeHO ineHTuiKalio Ta 0Jep>KaHo PYHKIIOHAIbHI BUpa3y /1Jis CHiBBiJHOLIEHb €JIEKTPUYHUX TAPaMEeTPIB i

PEKUMIB Ait0umX i PpiHANIBHUX €JIeMEHTIB KOMIIJIEKCY SIK CUCTEMU OOMEeXKeHb [1JIs1 BU3HAUYEHHSI LOITyCTUMO] 00J1aCTi



napameTpiB ontumisarniii. Po3po6ieHo HOBi migxoay 10 6araToeTanHoi onTuMisanii 11t Bu3Ha4eHHs
KOHCTPYKTUBHUX IIapaMeTpiB, eJIEKTPUYHUX PeXXUMIB rpadiraliii Ta KomneHcalii peakTUBHOI ITOTYKHOCTI.
TeopeTUyHO i eKCIIepUMEHTAIbHO OO PYHTOBAHO HOBI METOAU IMHAMIYHOTO OOpO6JIEHHS IaHUX i 3alIPOIIOHOBAHO
HOBi CEHCOPH [1JI51 CUCTEMU KOHTPOJIIO €JIEKTPUYHUX ITApAaMETPiB KOPOTKOI Mepexxi Ta neyi rpadirauii. ¥
J1a60paTOPHUX i BUPOOHUYMX YMOBAxX €KCIIEPUMEHTAIBHO JOBELEHO IOCTOBIPHICTD, a/leKBATHICTD i
eHeproedeKTUBHICTb ONTUMAaJIbHUX TEXHIUHUX PillleHb J151 KOPOTKUX MEPEK KOMILJIEKCY i €JIEKTPUYHUX PEXUMIB

1ioro po6oTu.

2. The thesis is devoted to solving actual scientific and applied problems of the development of scientific and
technical bases of the optimization and effective control of electric power supply of powerful technological
complexes with resistance furnaces of the direct heating with alternating current. For this purpose the synthesis
of complex macrostructure, based on corteges of unitary structures and generalizing energy efficiency criterion.
3-D mathematical model of electromagnetic and electro-thermal energy conversion in the electrical complex of
graphitization is developed. The method of frequency adaptation for high-efficiency computer modeling with high
accuracy and authenticity of the results is proposed. The identification is carried out and functional expressions
for the correlation between electrical parameters and modes of operating and final complex elements as a
limitation system for the definition of permissible field of optimization parameters are obtained. New approaches
of multistage optimization for structural characterization, electric graphitization regimes and reactive power
compensation substantially are provided. New methods of dynamic data processing are theoretically and
experimentally proved, a new sensor design for control system of electrical parameters of the short network and
the graphitization furnace are suggested. The reliability, adequacy and energy efficiency of optimal technical
decisions for short networks of the complex and electrical regimes of its work are experimentally proved in
laboratory and industrial conditions.
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