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Pedepar:

1. EdexTuBHICTb Cy4acHO] e/1eKTPOeHePreTUKU IeKJIapyeThCs SIK «MaKCUMi3allisi epeKTMBHOCTI BUKOPHUCTAHHS BCiX
BUJIiB PECYPCIB i TEXHOJIOTiH [1pY BUPOOHUILITBI, [Tepeadyi, PO3NOAiy Ta CIIOXXUBAHHI €JIeKTPUYHOi eHeprii». binbie
50% Biz ycbOro 06csry eJ1eKTPUYHOI eHeprii, KOTPY CIOKUBA€ IPOMUCIIOBICTb YKpAiHU, CIIOKUBAIOTh
nignpuemcTsa ripHn40g00yBHOro KomIiekcy. Li minnpreMcTBa HaneXath 10 KaTeropii eHeproeMHUX BUIB, 110
HEraTUBHO Bi06pa’kaeTbCsl Ha PiBHI cO6iBApTOCTI ix NpoAyKLjii - 3a1i30pyAHOI CHPOBUHU. 3 YCbOTO KOMILIIEKCY
€HEepPreTUYHOrO BILJIMBY HA BUILE3raJlaHi 6a30BUI NIOKa3HUK (YHKIIIOHYBaHHSI €KOHOMIKY 3aJli30pyIHUX
MiANPUEMCTB BUIIISIETHCS €JIEKTPOEHEepreTUYHa CK1anoBa — 6inbue 90%. [ToB's13aHO Lie 3 iCHYI0UO0I0 TEXHOJIOTIE0

BUJI00YTKY 3aJ1i30pyIHOI CUPOBUHM Ta BiATIOBiTHUMU HAaIIOBHEHHSIMU LIbOT'0 IIPOLIECY €HEPrOEMHUMH BUIAMU



o6sagHaHHs. [IpoTe, Mpob6yieMa eHeproeMHOCTI MiJ3eMHUX 3a/1i30PYIHUX MiATIPUEMCTB HE OOMEXXYIOTbCS TiJIbKU
3HAYHUMU 00CSraMy BCTAHOBJIEHUX €JIEKTPUYHUX IIOTY>KHOCTEH iX CIIO>KMBayiB. 3HAYHUI BIUJIUB, SIK HA BJIACHY —
BHYTPIIIHIO €JIEKTPOEHEPreTHKY, TaK i Ha PYHKLiIOHYBaHHS LIEHTPa/Ii30BaHUX F€HEPYIOUMX KOMIIaHiN, YNHSTS i
PEXMMU CIIOKMBAHHS €JIEKTPUYHOI €HEPTil JaHUMU MigIIPUEMCTBaMU. B IbOMy aceKTi HanbiNbIIMMU
KOJIMBAaHHAMU B PiBHAX CIIOXKUBAHHA €JIEKTPUYHOI €Heprii [YMU HiANPUEMCTBAMU XapaKTEPU3YIOTbCS KOJIMBAaHHS B
roguHax nobu, KoTpi caraioTb 70-80% Bif, cepenHiX oka3HUKIB. lle, nepur 3a Bce, pe3ysbTaT LUKIiYHO-TI0TOKOBOI
TEXHOJIOTii BeIeHHs IipHUYMX POOIT i, B EBHi Mipi, PpHUBOJIBHOTO aIMiHICTPATUBHOIO BIVIUBY Ha LieH [IpoLec 3
060Ky caMUXx HinnpueMcTs. Haibinpmmm fianazoHOM BUIE3TaJaHUX KOJIMBaHb BiIPi3HSAIOTHCS Bif, iHIINX
CII0’XKMBAyiB KOMILJIEKCU BiflBe[leHHS IPUPOIHUX MiA3€MHUX BOJ, HA TIOBEPXHIO Y CIleliaibHi BOJ030ipHUKY.
BopHouac, came 11i TEXHOJIOTiUHI KOMIIJIEKCU — CIIO>KMBaYi eJIeKTPOeHePrii, KOTPi Ki1acu@iKyloTbCs K FOJI0BHI
BOJIOBIiJIJINBHI YCTaHOBKH, CIIOXXMBaK4U 6isbiie 30% Bif 3arabHO 00CSTY €J1IeKTPOCIIOXKUBAHHS LIAXTOIO, SIBJISIOTh
C00010 HalbIIbII eHEPrOEMHUI BUJ, 3 YCiX BUJIIB CTalliOHAPHMX YCTAHOBOK JAaHUX BUTiB IIaXT. BcTaHOB/EH 3araibpHi
MIOTYKHOCTI €JIEKTPUYHUX JBUTYHIB BOJSHUX HACOCIB BOJIOBINIJIMBHUX YCTaHOBOK IO KOXKHIN 3aJ1i30pyIHIN 1IaXTi B
YxpaiHi ctraHoBnATh 17-18 I'BT. MeTa nocigkeHb: po3p0o6yIeHHS METOMIB Ta 3aX0iB 3H>KEHHS
€JIEKTPOEHEPTrOEMHOCTI rpHUYOL06YBHUX BUPOOHUIITB MIJIIXOM [IPUHHSTTS BapiaTUBHUX eHeproedeKTUBHUX
VIPaBIiHChKUX pillleHb PYHKIIOHYBaHHS CUCTEMU KEPYBaHHS [IPOLIECOM €JIEKTPOCIIOXKUBAHHS F'OJIOBHUX
BOJIOBIiJIJIMBHUX KOMILJIEKCIB 3a7i30pyAHUX axT. Y IUCepTalliiiHiil poboTi BUpillyBasoch i BUpilleHe HayKOBe
3aBaHHS — PO3POOJIEHHS] METO/IIB Ta 3aCO0iB 3HUKEHHS €JIEKTPOEHEPrOEMHOCTI TiPHMYOBUIO0YBHUX BUPOOHULTB
LJISIXOM MiIBULILEHHS! eHeProeeKTUBHOCTI Mpoliecy (PyHKIiOHYBaHHS I'OJIOBHUX BOJIOBIIJIMBHUX KOMIIJIEKCIB
3aJ1i30pyIHUX maxT. bazyouncek Ha GopMaTi BioMUX i, B [1eBHil Mipi, atpo60BaHUX CIIPSIMyBaHb y BULIE3TraaHOMY
KOHTEKCTi HayKOBOT'O IIOIIYKY, SIK aKTUBHE ITPOIOBKEHHS IIPOLeCy MifiBUILEHHS eHeproepeKTUBHOCTI
BOJOBiIJIMBHUX KOMIIJIEKCIiB, IPOTIOHYETLCS HACTYITHUI BapiaHT: HE MUHAIO4H, a 6a3yI0unCh Ha I1aTHOPMi
(YHKLIOHYBaHHSI BOJOBIIJIMBHUX KOMILJIEKCIB Y PESKHMI «CII0KMBA4Y-PETYJSITOP» €JIeKTPUYHOI eHeprii, JOTIOBHUTU
e/l KOMILJIEKC Y CUHEPTeTUYHOMY BapiaHTi «CI10KMBa4-PeryJsiTOp-BUPOOHUK €JIeKTPUYHOI eHeprii». Y Takomy
(dopmari npotiec NifBUIIEHHS] eHeproedeKTUBHOCTI rpHUYMX MiANPUEMCTB JIEXKUTD Y IJIOMWHI peCTPYKTypU3allii
iCHYI0UMX €JIEKTPOEHEPTeTUYHUX CTPYKTYP 3 BapiaHTa LEHTPaIi30BaHOTO €JIEKTPOIIOCTAYaHHS B CTPYKTYPY 3
ABTOHOMHUMM JIK€PEJIaMU >KUBJIEHHS €JIEKTPUYHOI €HEPrii 1 aBToMaTU3alli€lo IpoLecoM ii KepyBaHHSL. SIK IO3UTUB
IO LIbOTO BapiaHTa 3a3HAaYMMO, IO TYT A0 peaiil JOCSKHOCTI eHeproePeKTUBHOCTI IipHUY0J00yBHUX MiTITPUEMCTB
€ 3HaYHMI BJIaCHUI 6a30BUI1 TOTEHIial i, IEPII 32 BCe, B KOMILJIEKCI BiiBeeHHS Mif3eMHUX BOJ,. TeXHOIOTi4YHO
IOLIbHUM y LIbOMY CIIPSIMyBaHHi OyZie IUISIX YTiJIEHHS B aJIFOPUTM BHUILE3rafiaHoro GyHKI[iOHYBaHHS TaKUM
KOMIIJIEKCOM €JIEMEHTIB iHTEJIEKTYya/IbHOTO KEPYBaHHS, KOTPi [IOBUHHI BU3HA4YaTH i pearyBaTy Ha IIPOLEeCH
Xa0TUYHOCTI Ta HEBU3HAYEHOCTI IIOTOYHUX TEXHOJIOTIYHMX 3MiH ITapaMeTpiB IPOL,ECy BOLOBiIBEAEHHS. MiX TUM, 4K
CBiJI4aTb JOCIIIKEHHS, LJIIXU TAKOTO «IIPO30POro», Ha NEPUIUN NOTJIA, PIlIEHHS aJeKO HE TPUBiaJbHI.
Basyrounch Ha BUCHOBKax I1ONIepeHIX JOCiKeHb, CTBEPIKEHHIM MOKe OyTU KOHCTaTallisl TOro, o JJ1s
OTPUMAaHHS BiIUyTHOTO €(EKTY /1J151 EHEPTOEKOHOMIKY IiPHUYOPYIHUX MiAIIPUEMCTB i IPUMHSTTS Bif[IOBIIHUX
3aXO0/IiB IOA0 3MiHM aJITOPUTMY TE€XHOJIOTI] (PYHKLIOHYBAaHHS BOJOBIIJIMBHUX KOMIIEKCIB HEOOXiTHE
nudepeHLifioBaHe OLiHIOBAaHHS BILJIMBY Ha IIPOLIEC BOJIOBiABEqE€HHS BifIIOBiIHOI raMy T€XHOJIOT{YHUX KOMIIOHEHTIB

IIPOLIECY, L0 aHAJI3YEThCH, 3 BiATIOBIIHOIO aJalITUBHOIO PEAKIIi€l0 HA HUX CUCTEMU KEPYBaHHS.

2. Efficiency of modern power engineering is defined as “maximizing efficiency of applying all types of resources
and technologies to production, transmission, distribution and consumption of power”. Over 50% of the total
amount of power consumed by Ukraine’s industry is used by its mining enterprises as belonging energy-intensive
types, this negatively affecting cost for their products - iron ore raw materials. The power component of over 90%
makes the most significant impact on the above-mentioned basic indicator of functioning of iron ore mining
enterprises’ economy. This is due to the current technology of iron ore mining and the corresponding energy-
intensive types of equipment involved. However, the problem of energy intensity of underground iron ore mining
enterprises is not limited only to significant volumes of installed electrical capacities of their consumers. A
significant impact, both on their own internal power complex and on the functioning of centralized generating
companies, is also exerted by power consumption modes of these enterprises. In this aspect, the greatest



fluctuations in the levels of power consumption depend on hours of the day, reaching 70-80% on average. This
primarily results from the in-pit crushing and conveying technology of mining operations and, to a certain extent,
frivolous administrative influence on this process by the enterprises themselves. Complexes pumping natural
groundwater to the day surface into special reservoirs are noted for the greatest range of the above-mentioned
fluctuations compared to other consumers. Simultaneously, these technological complexes - power consumers
classified as main drainage facilities - require over 30% of the total volume of power consumed by an underground
mine and are the most energy-intensive among other types of stationary facilities at these mine types. The
established total power capacity of electric motors of water pumps of water drainage complexes for each
underground mine in Ukraine makes 17-18 GW. The research aims at developing methods and measures to reduce
energy intensity of mining enterprises by making variable energy-efficient managerial solutions for functioning of
the control system of power consumption of main water drainage complexes at iron ore underground mines. The
thesis also solves the scientific problem of developing methods and tools to reduce energy intensity of mining
enterprises by increasing energy efficiency of functioning of main water drainage complexes of iron ore
underground mines. The format of well-known and, to a certain extent, proven trends in the above-mentioned
context of scientific search enables improving energy efficiency of water drainage complexes by applying the
following option. Based on the platform for water drainage complexes functioning in the "power consumer-
regulator” mode, it is suggested to supplement this complex and make a synergistic option - "power consumer-
regulator-producer”. In this format, the process of improving energy efficiency of mining enterprises consists in
restructuring existing power structures with centralized power supply, converting them into those with
autonomous power supply sources and automated control over them. The above option is characterized by a
significant potential in achieving the maximum energy efficiency of national mining enterprises, in particular, of
their water drainage complexes. Technologically, it is expedient to include some smart control elements into the
ACS functioning, which are designated to determine and respond to processes of chaotic and uncertain nature
characteristic of current changes in technological parameters of the water drainage process. Meanwhile,
according to the research, the ways of such a "transparent” at first glance solution are far from being trivial. Based
on the research conclusions, it can be ascertained that to obtain a tangible effect from energy saving measures
implemented at ore mining enterprises and adopt appropriate steps to change the algorithm of the water drainage
technology, one needs to apply differentiated assessment of the impact of technological components of the
analyzed process accompanied by a relevant response of the control system to these impacts.
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