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rpagika eseKTPOCIIO>KABAHHS 3 YPaXyBaHHIM KYCKOBO-TIOCTIMHOI (PYHKIIiI LiHM €JIEKTPOEHEePrii Ta 3alIpOIIOHOBAHO
€BPUCTUYHY CUCTEMY aBTOMAaTU30BaHOI'O KEPYBAHHS Ha OCHOBi TEHETUYHOTI'O aJITOPUTMY. 3alIDOIIOHOBAHMM IIiAXi]
IIO3BOJISIE BU3HAYATU pallioHaNbHUH rpadik poOOTH e1eKTPOIpUuiMadiB OiTbHUYHUX MMiN3eMHUX MiCTaHIIii 3
yPaxyBaHHSM IIOTOJMHHUX i JOOOBUX OOMEXKEHb IIOTYXKHOCTI, TEXHOJIOTIYHUX IOTPe6 BUPOOHUILITBA T BAPTOCTI
esiekTpoeHeprii. [IpakThyHa LiHHICTL PE3YJILTATIB [10JIATa€ Y MOKJIMBOCTI 3HM>KEHHS BUTPAT Ha
€JIEKTPOCIIOXMBAHHS [IPOTITOM 100U 110 27,4 % 6€3 3MEHIIEeHHS 3arajbHOro 00CSTY CIIOXKUBAHHS €JIeKTPUYHO]
eHeprii. Pe3ysbTaTi MOXYTb 6yTH BUKOPUCTaHI IPU MOJEPHi3allii CUCTEeM €JIeKTPOIIOCTaYaHHs TipHUYOPYHUX i

METaJIyprilHUX MiANPUEMCTB, @ TAKOX B OCBITHbOMY IIPOLIEC] MifrOTOBKMU (PaxiBLiB 3 €JIEKTPUYHO]I iHXKeHepil.

2. The dissertation is devoted to solving a relevant scientific and applied task of increasing the electricity efficiency
of underground iron ore mines by controlling electricity consumption of receivers with a supply voltage of up to
1,000 V. The work substantiates that this group of electrical receivers, powered by district underground
substations, forms a significant share of the total mine electricity consumption, is characterized by stochastic
operating modes and insufficient controllability of loads. The aim of the research is to theoretically substantiate
and develop a format of an energy-efficient power consumption control system for receivers up to 1,000 V in the
power supply systems of iron ore mines, taking into account technological uncertainty. The dissertation develops a
concept of power consumption control within the «power supply - power consumption» complex, investigates the
stochastic nature of electrical loads, forms a mathematical model for optimizing the power consumption schedule
with a piecewise-constant electricity price function and proposes a heuristic automated control system based on a
genetic algorithm. The proposed approach makes it possible to determine a rational operating schedule for
electrical receivers of district underground substations, taking into account hourly and daily power constraints,
technological production requirements and electricity cost. The practical value of the results lies in the possibility
of reducing daily electricity consumption costs by up to 27.4 % without reducing the total amount of consumed
electrical energy. The results can be used in the modernization of power supply systems of mining and
metallurgical enterprises and in the educational process of training specialists in electrical engineering.
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