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1. CucTema aBTOMaTU4YHOTO yr[paBJIiHHH KOMIIJIEKCOM TI'OJIOBHOT'O BO,ILOBiILJII/IBy IJINOOKUX 1IAXT

2. Automatic control system of deep mine main pumping complex

Pedepar:

1. O6'eKT - cucTEMa aBTOMATUYHOIO YIIPaBJIiHHS KOMIIJIEKCOM IOJIOBHOT'O BOLOBIJIMBY IMIMOOKUX BYTiJIbHUX LIAXT.
Mera - 3HI)KEHHS BUTPAT LIaXTH Ha CIIOKUBAHY €JIeKTPOEHEePriio 32 paXyHOK PO3POOKU CUCTEMHU aBTOMATUYHOTO
YIIPaBJliHHS KOMITJIEKCOM FOJIOBHOTO BOJIOBIJJIMBY, 110 JO3BOJIUTh 3MEHIIUTH HEPIBHOMIPHICTh HAaBAHTAXXKEHHS
€HEepProcUuCTEeMHU LIAXTU 1 326€31€YUTU CUHXPOHHICTb POOOTU OKPEMUX [iJIIHOK BOAOBINIUBY. MeTonu
IOCIIiIPKEHHS 1 araparypa - METOJ, CUCTEMHOI'O aHajli3y, METOAU CY4aCHOI TeOPii aBTOMaTUYHOTO YIIPaBJIiHHS
IVMCKPEeTHO-TIOZi€eBUX cucTeM Ha 0CcHOBI Max-Plus anre6pu, Teopis rpadis i mepesx IleTpi, MeTogu MmaTeMaTUYHOTO
MOJ€JIIOBaHHS 11 TPOTHO3YBAaHHS, METOIY 1 aITOPUTMU KOOpAMHALil 6araTopiBHEBUX i€papXiYHUX CUCTEM.
TeopeTuuHi i pakTHUYHI pe3ybTaTy - BUPilleHa aKTyajlbHa HAyKOBO-TIPAKTUYHA 33]1a4a CUHTE3y CUCTEMU
aBTOMAaTHUYHOTO YIIPaBJIiHHS KOMIIJIEKCOM TOJIOBHOTO BOZIOBIIJINBY Y B3AEMO3B'SI3KY 3 CUCTEMOIO KOHTPOJIIO

€HEepProCIO>KMBaHHSI LIaXTH, 110 [03BOJISE€ 3MEHIIUTY HEPIBHOMIPHICTh HAaBaHTaXXEHHSI €eHEProCUCTEMU LIAaXTU 1



326€3MeYnTU CUHXPOHHICTb POOOTH OKPEMUX JiJITHOK BOJOBIIJIMBY, 110 B CYKYITHOCTI € CYTTEBUMU [1JIs1 PO3BUTKY
CHCTEM KePYBaHHS BOJOBIJJIMBOM IJIMOOKUX WIAXT i 03BOJIIE€ 3HU3UTHU BUTPATU MiAIPUEMCTBA Ha €JIEKTPOEHEPTIIO.
HoBusHa: ynepiie po3po6JieHa AUCKPETHO-TIOJlieBa MaTeMaTUYHA MOJIE/Ib KOMIIEKCY BOZJOBIJIMBY IIAXTH B 6a3UCi
Max-plus anre6pu, sKa BiiOMBae 4acOBUI1 B3a€MO3B 130K (PYHKLIOHYBAHHS OKPEMUX TEXHOJIOTTYHUX MOAYJIiB
BOJIOBiJIMBY, IO 03BOJIS€ (POPMAsi3yBaTH MIPOLIECH aHAJI3Y i1 CUHTE3y B IIPOCTOPi IapaMeTpiB CTaHy; ofeprKaia
NOAAJIBIINK PO3BUTOK METOIMKA CUHTE3Yy aJITOPUTMY aBTOMAaTUYHOIO IVCKPETHO-TIOIi€BOT0 YIIPABJIiHHS
KOMILJIEKCOM LIaXTHOT'O BOJOBIMIJIMBY, sIKA BPaXOBY€ 4aCOBUM B3a€MO3B'SI30K PEKMMIB POOOTH OKPEMUX
TEXHOJIOTIYHUX MOJYJIiB, IO JO3BOJISIE CKOPOTUTHY YaC POOOTH BOJOBIJINBY B TOAVHU ITIKOBOTO HABAHTAKEHHS
€HEProCcuCcTeMH IaXTH; OJeprKajia MoAanbmnii PO3BUTOK METOMKA 100y I0BU 6araTopiBHEBUX i€epapXiyHUX CUCTEM
YIIPaBJIiHHS KOMIIJIEKCOM HMIAXTHOT'O BOLOBIIJIUBY, IO BillPi3HSAETHCS Bif] BiOMUX CIIOJyYE€HHSIM QJITOPUTMIB
IVCKPETHO-TIONi€BOr0 YIIPABJIiHHA I103aIliKOBUM CIIOKMBAHHAM €JIEKTPOEHEPTii Ha BEPXHBOMY PiBHI 1 JUCKPETHO-
0e31epepBHOro YNPaBJIiHHS JIOKAJIbHUMU MiICUCTEMaMU Ha HIDKHBbOMY; OJlepyKaB MMOJAJIbIINI PO3BUTOK aJITOPUTM
6esiTepaliliHoi KoopAUHallii J0KaJbHUX CUCTEM YIIPaBJliHHS OKPEMUMMU [iJITHKaMU BOJIOBiJIUBY LIaXTU 3
BHMKOPHCTaHHSIM IIPOTHO3YBaHHSI IPUIJIMBY B BOAO30ipPHUKY, 110 3a6e31e4ye CUHXPOHHICTb Ta UUKJIIYHICTh POOOTH
KOMILJIEKCY BOJOBIZJIMBY B CTalliOHAPHUX i HECTal[iOHapHUX pexnMax. CTyMiHb YIIPOBAIPKEHHSI - BIIPOBAIPKEHHS
CHCTEM BOJIOBiIJINBY B paMKax BUKOHaHHS forosopy i3 JAIT «YkpByrieTropdpecTpyKTypusaLisi» i
«Ykpuaxrtrinpozaxuct» AT3T «HaykoBo-BupobHuYe 00'efHaHHS «XaliMeK», po3po0Ka IPOEKTiB aBTOMaTU3allii
CKJIaHUX 00'eKTiB i 100y10Ba PO3MOAiIEHUX CUCTEM YIIPABJIiHHS B iHKMHIpUHIoBill KomnaHii TOB «IHnpomMTex».

l'aymy3b BUKOPUCTAHHS: IipHUYOBUA00YBHA TPOMUCIIOBICTb.

2. Object - automatic control system of deep mine main pumping complex. Goal - reduce of mine costs on
electricity at the expense of automatic control system of mine pumping complex development, which permits to
decrease mine power system load irregularity and to provide work synchronism for certain pumping areas.
Research Methods and equipment - system analysis method, methods of modern automatic control discrete-event
systems theory based on Max-Plus algebra, graph and Petri net theory, mathematic simulation and forecasting
methods, methods and algorithms of multilevel hierarchical systems’ coordination. Theoretical and practical
results - an actual scientific and practical problem solved of automatic control system of mine main pumping
complex synthisis in accordance with the requirements of the offpick electro-consumption, which permits to
decrease mine power system load irregularity and to provide work synchronism for certain pumping, that at the
whole is essential for development of control systems of deep mine pumping complex and permits to reduce of
mine costs on electricity. The novelty consists in development of new discrete-event mathematic model of mine
pumping complex on Max-plus algebra basis, which reflects time interaction of pumping areas, that permits to
formalize analysis and synthesis processes in state parameters space; further developments of synthesis
methodology of mine pumping discrete-event control algorithms, that permits to reduce work of pumping
complex at the pick electric power consumption periods; further developments of multilevel hierarchical structure
of automatic control systems with the use of discrete-event control algorithms of the offpick electric power
consumption at top level and discrete-continuous control of local subsystems at bottom level; further
developments of non-iterative coordination algorithm of detached mine pumping elements’ local control systems
with use of inflow forecasting that provides synchronicity and cyclicity of pumping complex work in the stationary
and non-stationary modes. The degree of implementation - pumping systems implementation within the scope of
agreements execution with SE «Ukrugletorfrestrukturizatsia» and «UkrShakhtgidrozaschita» in «Scientific
production association «Hymec», complex objects automation projects’ development and distributed control
systems construction in engineering company LLC «Inpromtech». Area of use - mining.
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