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PA3BOJ MO/IEJIA 3A OAPEBUBAIE PACIIOJIO2KNBOCTU
KOHTMHYAJIHUX CUCTEMA HA IIOBPIIMHCKUM KOIIOBMMA
IIPUMEHOM HEYPO-®A3U MOEJIA
CAXETAK

PacnosioXmMBOCT IMpe[cTaB/ba jeJaH Of OCHOBHMX IIOKa3aTe/ba YyHOTpeOHOr
KBaJuTeTa (eHe. quality of service) TeXHWYKMX CUCTeMa. YIOBJbEeHa je Ioys3fgaHorhy u
[OTOHOIINY 3a op’KaBarbeM. Y OBOj JAucepTalujy IIpUKa3aHU CYy TeOPUJCKU TTPUHIIUIIN
VHXKEeHepCTBa Op’KaBarba TEeXHUUKMX CHUCTeMa ca CTAaHOBMILTA PaCIIOJIOXMBOCTU WU
CUTYPHOCTI (PYHKUMOHMCawa (eHe. dependability), 11i0ceOHO je WMCTaKHYT HIpolieM
nedpvHMCakba PACHOIOKMBOCTU Y CJIy4a)y KOHTMHYAJIHMX CUCTeMa IOBPIIMHCKE
ekcrutoatanyje. [TapasiestHO je pa3BMjeHO M IIPVMIMEHEHO BUIle MeTojaa 3a oxpebuBambe
PAaCIIOJIOKVBOCTI IIPMMEHOM €KCIepPTHMX CHUCTeMa, MOJiella BellTaukKe MHTeIMIeHIVje
CUMYJIALIMOHVIX MOJIeJIa.

KonTuHyastHM cucTeMr Ha IIPOM3BOAIBGM yIJba WM OTKPMBKE Cy IIPOV3BOIHU
TeXHUYKM CUCTEeMM ca PeJHOM Be30M eJjieMeHaTa. 3a pyJdapcke CucTeMe BeJIMKMX
KanarmreTa, Kao HITO Cy KOHTUMHYa/IHM CUCTeMM, BaXKHO je IIpeBUIeT PacIiOIOXKMBOCT
criCTeMa Kao KJby4YHM (PaKTOp HeOoIXodaH y pa3u IUIaHMpama 1 peajimsalyje IIpOn3BOLIbe.

3a noTpebe MOTIIYHOI ITpMKas3a pa3BUjeHNX MOella, JeTa/bHO je ypabeHa crynuja
cJlydyaja KOHTMHYyastHOT cucteMa Ha yoby (I BT cmucrem) mospiumHCKOr Koma [IpMHO,
Kocroraril. 3a Kpeupare HpMKazaHMX MoOJesia y OucepTanujy KOpuilheHu Cy Ioaalu
XMOPUIHOT KapakTepa, eKCIIepTCKM J0OmjeHV, TPUKYIUbeHU U O0jedubeHM HOofany O
3aCTOjIMa IIOMEHYTOT KOHTVHYJIHOT CHCTeMa Y IIePUOAY O YeTUPU IOVHE.

[TojenyHavHO je pa3BUjeHO M IIPMKa3aHO TPU Moesia: IIPBU Ce 3acHMBa Ha ¢pas3u
JIOTVIYKOM 3aKJby4UMBamy, APYIrv MOOe/I KOPUCTM KOMOMHAIIM]y BeINTauKMX HeyPOHCKMX
MpeXXa 1 dpasu JIOTMKe 1 Tpehu 1rpecrabba CUMYJIallVIOHM MOIell Da3vpaH Ha AVCKPEeTHO]
cumystatmju. Ha oBaj HaumH g00ujeHa je MOTryhHOCT OlleHe pacroJIOKMBOCTM Ha Oas3m
BpeMeHCKe CJIMKe cTarba (eHe. time state picture), eKCIIEpTCKMX yHOUTHUKA (eHe. expert
guestionnaire), 1oOUjeHa je MOTYhHOCT aHaJ/IM3e PacIlOJIOKMBOCTU U HheHe NpeIuKIivje y

OynyhuOCTNI.

Krpy4dHe peun: pacrioyioXXmBoCT, KOHTMHYJIHU CUCTeMM, pa3u JIOTVIKA, BellITayKe
HeypPOHCKe Mpexe, Heypo-dasu cucteMm (ANFIS), cumyrnanja.

HayuHe 00/1acTi KOje o0yxBaTa TeMa JOKTOpPCKe ayucepraluje,
Y>ka Hay4uHa oOs1act: PymapcrBo, EjrleMeHTH MallimHCKMX ¥ €HePreTCKmxX crcreMa

YK 6poj: 622.64: 510.644.4(043.3)



DEVELOPMENT OF A MODEL FOR DETERMINING THE
AVAILABILITY OF CONTINUOUS SYSTEMS AT OPEN PITS USING
THE NEURO-FUZZY MODEL
ABSTRACT

Availability is one of the basic indicators of the quality of service of technical systems.
It is conditioned by reliability and maintainability. This dissertation presents the theoretical
principles of maintenance engineering of technical systems from the point of view of
availability and dependability, the problem of defining availability in the case of continuous
surface exploitation systems is particularly highlighted. Several methods for determining
availability using expert systems, artificial intelligence models and simulation models were
developed and applied in parallel.

Continuous systems for the production of coal and overburden are production
technical systems with sequential connection of elements. For large-capacity mining
systems, such as continuous systems, it is important to predict system availability as a key
factor necessary in the planning and realization phase of production.

For the needs of a complete presentation of the developed models, a detailed case
study of the coal continuous system (I ECC system) of the Drmno surface mine, Kostolac,
was made. To create the presented models in the dissertation, data of a hybrid nature was
used, expertly obtained, collected and consolidated data on the failures of the mentioned
continuous system over a period of four years.

Three models were individually developed and presented: the first is based on fuzzy
logic reasoning, the second model uses a combination of artificial neural networks and fuzzy
logic, and the third is a simulation model based on discrete simulation. In this way, it was
possible to assess availability based on the time state picture, expert questionnaires, and it
was possible to analyze availability and predict it in the future.

Key words: availability, continuous systems, fuzzy logic, artificial neural networks, neuro-
fuzzy system (ANFIS), simulation.

Scientific fields covered by the topic of the doctoral dissertation,
Narrower scientific field: Mining, Elements of mechanical and energy systems
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