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1. BararokpurepiiiHa ineHTudikalisg cTaHy Ta KEPyBaHHS riIpOTPaHCIIOPTOM 36aradyBajibHOi (pabpuKy Ha OCHOBI
HENpOMNoAi6HOI CTPYKTYpPH

2. Multicriteria identification of the hydrotransport’s state and management of the concentrating mill on the basis
of a neural-like structure

Pedepar:

1. Incepranist pUCBAY€HA PO3POOJIEHHIO CUCTEMMU iHTEJIEKTyaIbHOI ineHTrQiKalii Ta NifTPUMKN KePYIOYUX PillleHb
L7151 TIApOTpaHCIIOPTy 36arauyyBasbHOI (pabpuku. Po3B’3aHO 3aBHAaHHS BU3HAUYEHHS 3aJI€5KHOCTI aMILIITy o1
iH(ppaHU3bKUX YACTOT CIIEKTPA MUTTEBOI CITIOXKUBAHOI OTY>KHOCTI €JIEKTPOABUTYHA 11JIAMOBOTO HAcOCa Bifl T'YCTUHU
IIyJIbIIY Ta PiBHS aHCAMOJII0 CEPEeNHIX YaCTOT CIIEKTPa OTYKHOCTI €JIeKTPOJBUTyHA IJIAMOBOTO HAcOCa Bif
TI0JIO>KEHHSI 3aCJIiHKY, IO O3BOJISIE IIPX POOOTI TEXHOJIOTIYHOTO YCTAaTKYBaHHS B IepejaBapiiHuX i aBapiliHUX

pekuMax MifBUIATHA TOYHICTh KEPYBaHHS i JOCTOBIpHICTh ieHTUdiKaLlii CTaHy CUCTEMU TiIPOTPAHCIIOPTY.



3anponoHOBaHO MAaTeMAaTHUYHi MOJeJli CUCTEMU TipOTPaHCIOPTYBaHHS, Ileplla 3 SKUX 3aCHOBAHA Ha METOZ]
ornepaTopHoi GOpMU JIAHIIOTOBUX APOOIB, a Apyra — Ha MofeoBaHHI MeTonoM xeddroTTa-JlaBans, 1o
IO3BOJISIIOTh BHECEHHSI TIONIPABOYHUX KOePillieHTiB [J1s1 6i/IbII TOYHOTO ¥ aJeKBATHOTO ONMCY KOHTPOJIbOBAHOI
TriipoTpaHCOpPTHOI Mepexki. [IpoBeileHO MaTeMaTUYHe MOJeII0BAHHSI HOPMaJIbHUX i aBapiiiHUX peXXuMiB POGOTH B
cucTeMi rilpoTpaHCIOpTy 30aravyBajbHOI (pabpuKy, MiATBEpAKEHE Pe3yIbTaTaMU €KCIIEPUMEHTA/IbHUX
nocuinxkeHb B ymoBax IIpAT «ITontaBcbkuil I'3K». Po3po6eHo MeTo, aBTOMAaTUYHOI'O 6araTOKpUTEPifiHOro
KOHTPOJIIO CTaHy CUCTEMHU TiAPOTPAHCIIOPTY Ha 6a31ci HEMPOINOAIOHOI CTPYKTYPH, 3aCHOBAaHMI Ha aHai3i
CHEKTPaJIbHUX XapaKTEePUCTUK MUTTEBOI IOTYXHOCTI IBUTYHA IIJIAMOBOTO Hacoca. Po3pobiieHa cuctema,
IIOPiBHSIHO 3 OYyIb-SIKMM i3 METOZiB, BUKOPUCTAHUX Y Hili, Jjae npupict ToyHocTi Bif 15 % 1o 0,7 % Ha naHux 6e3
ypaxyBaHHS 3HOLIYBaHHS €JIeMEHTIB KOHCTPYKIUIi. 7151 faHuX, 3MO/I€/IbOBAaHUX i3 ypaxyBaHHSM 3HOLIYBAaHHS Ta
CTapiHHA AeTasleil, TOPiBHSIHO 3 IAHUMY, SIKi He BPaXOBYIOTb 3HOLIYBAHHS €JIEMEHTIB CUCTEMU, TOYHICTb 3POCTaE
e B cepelHbOMY Ha 3 %. PekomeHpallii, 1o MiCTSTh METO M, 3aIIPOIIOHOBAHI B IaHill poOOTi, yIIPOBaIKEHO Ha
3barauyBasnbHill padbpuni «Tangem Topr TTIK».

2. The dissertation is devoted to development of the intellectual identification system and concentrating mill’s
hydrotransport control decisions support. The problem of determining the dependence of the infralow
frequencies amplitude of the slurry pump motor’s instantaneous power consumption spectrum on the pulp density
and the level of the ensemble of average frequencies of the slurry pump motor’s power spectrum from the position
of the damper is solved that allows to increase the accuracy of control and authenticity of identification during
operation of the technological equipment in the transmission and emergency modes. The mathematical models of
the hydrotransportation system are proposed, the first one is based on the method of the chain fractions’ operator
form and the second one is on the simulation of the Jeffcott-Laval method that allows the introduction of
correction coefficients for a more accurate and adequate description of the controlled hydrotransport network.
The mathematical modeling of normal and emergency modes of operation in the hydrotransport system of the
concentrating mill was carried out and confirmed by the results of experimental research in the conditions of
«Poltava mining and concentrating combine». The method of automatic multicriteria control of the
hydrotransport’ system state on the neural-like structure’s basis that is based on the analysis of the instantaneous
engine power’s spectral characteristics of a slurry pump is developed. The developed system, in comparison with
any of the methods used in it, gives an increment of accuracy from 15% to 0,7% on the data without considering
the tearing of the design elements. For data modeled considering the tearing and aging of parts compared with
data that does not consider the deterioration of system elements, accuracy increases by an average of 3%.
Recommendations that include the methods suggested in the given research are implemented at concentrating
mill «Tandem Torg TPK».
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