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2. Energy efficiency of power supply systems of mining enterprises with nonlinear loads

Pedepar:

1. Incepraliiio IpUCBSYEHO BUPIIIEHHIO BasKJIMBOI HAYKOBO-TE€XHIYHOI MPO6IeMU €HePreTUYHOi e(peKTUBHOCTI
CHCTEM €JIEKTPOIIOCTaYaHHs TipHUYUX MiJIIPUEMCTB 3 IOTY>)KHUMU HEJIHINHUMU HaBaHTRXKEHHSIMU 32 PaXYHOK
3a0e31e4eHHs ONTUMAJIbHUX [TOKAa3HUKIB HAMIMHOCTI 1 SIKOCTi €J1eKTpoIIocTadaHHs. Y aucepTalii Habysia po3BUTKY
TEOpis eJIEKTPOMAarHiTHOI CYMICHOCTI IIPY 3POCTaHHi KiJIbKOCTi IEPETBOPIOBAYIB €HEPTii B €JIEKTPUYHUX MepEXKax.
[NTokaszaHo, 0 e(eKTUBHE BUKOPUCTAHHS Ta 3MEHIIEHHSI KiHI[€BOTO CIIO>KMBAHHS €JIEKTPOEHEPrii JOCSITraloThCs
IIJIIXOM BpaxXyBaHHS YHIKaJIbHUX TEXHOJIOTIYHNUX OCOBIMBOCTEN ripHUYOrO eJIeKTPOobJIafHAHHS, 10 J03BOJISIE

320€31eYUTH HOPMaJIbHUI PEeKUM POOOTU CUCTEMH IIPU 3MEHIIEHHI IIOTYy>KHOCTi eHeproCcuCTeMHU i KepyBaTu



IIpoLeCaMU CIIOKMBAHHS eJleKTpoeHeprii. Ha 0CHOBI Teopii es1eKTpoMarHiTHOi CyMiCHOCTI po3B’si3aHO 3a7auy
IIPOTHO3YBaHHS BTPAT €JIEKTPOEHEPTii IPY 3MiHHMX YMOBAX AELIEHTPaJi30BaHOI CUCTEMU €JIEKTPOIIOCTaYaHH4.
JocnimKeHO BIJIMB PEXXMMHUX IIapaMeTPiB MepeXi Ta IapaMeTpiB IEPETBOPIOBAYiB HA PE30HAHCHI SIBUILA B
CHACTEeMax €JIEKTPOIIOCTa4YaHHsl. Po3po6sieHO pekomeHallii o0 BU6opy palioHalbHUX IapaMETPiB
KOMIIEHCYIOUUX IIPUCTPOIB B Mepexax 6-10 ta 0,4-0,66 kB nipu pimeHHi onTuMisaninHoi 3aga4i miHiMisawii BTpaT
aKTUBHOI IOTY>KHOCTI. Ki1touoBi cj10Ba: epeKTUBHICTb CIIOKUBAHHS €JIeKTPOEHEePrii, cucTema eJIeKTPOoIocTayaHHs,
€JIEKTPOMArHiTHa CyMiCHICTb, HQIMHICTb €JIEKTPOIIOCTaYaHHS, IEPETBOPIOBAYi YaCTOTH, JOJATKOBI BTpAaTH

€JIEKTPOEHEPTii, MaTEMAaTUYHE MOJEJIIOBAHHS, CTEHMIOBI IOCIIiIPKEHHSL.

2. The dissertation thesis focuses on solution of a cutting-edge scientific and technical problem of energy
efficiency of mine power supply systems with heavy non-linear loads by ensuring optimal indicators of reliability
and high quality of power supply. The thesis develops the theory of electromagnetic compatibility in conditions of
the increase in the number of converters in electric networks. It is proved that effective use and reduction of the
final power consumption can be achieved due to unique technological features of mining electric equipment,
which allows to ensure the standard mode of the system operation when the energy system capacity decreases,
and to control the processes of electric power consumption. The problem of predicting the power losses under
changing conditions of decentralized electric network was solved on the basis of the theory of electromagnetic
compatibility. The impact of the network mode parameters and converters’ indicators on resonance phenomena in
power supply systems is studied. Recommendations are compiled to ensure selection of the rational parameters of
compensators in the circuits of 6-10 kV and 0,4-0,66 kV while solving the optimization problem of minimizing
active power losses. Keywords: energy efficiency of power supply systems, electromagnetic compatibility,
reliability, frequency converters, higher harmonics, interharmonics, mathematical modeling, bench research.
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