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Pedepar:

1. Inceprarnis npucBs4YeHa po3pooblii METOIiB BUBHAUEHHS TEXHOJIOTIYHUX Ollepalill 6ypoBOi yCTaHOBKM Ha OCHOBI
TeOopii ITYYHMX HEMPOHHUX MEPEXK 7711 aBTOMAaTUYHOIO BUSHAYEHHS TPUBAJIOCTI CIIYCKO-TiAiIMaJIbHUX OllepawLii y
IIOTOYHOMY pelici, inenTudikanii npouecy noranbaeHHSIM CBEPAJIOBUH 3 BpaxyBaHHSM HEUiTKOCT] pesKUMHUX
IapaMeTpiB, BU3HAYEHH] ONTMMaJIbHAX KEPYIOUUX BILJIMBIB /)11 POTOPHOrO criocoby OypiHHS 32 KpUTEpieM BapTOCTi
METpa MPOXOJKM CBEPIJIOBVHY B YMOBAax HEBU3HAYEHOCTI. Ha OCHOBI IpOBEIEHOr0 aHaJjli3y Cy4aCHOTO CTaHy
Ipo6JeMy OIITUMAJIbHOTO KEPYBaHHS [TPOLeCOM IOTIMOJIeHHS CBEPAJIOBUH BCTAHOBJIEHO, 110 aKTyaJIbHUM
HaIpPsIMKOM JIOCJIiJIK€Hb € PO3POOJIEHHSI METO/IiB, aJITOPUTMIB i MpOrpaMHOro 3a6e3nedYeHHs 1Sl aBTOMAaTHU30BaHOi
CHACTEMU KE€PYBaHHS IPOLIECOM I10TJINOJIEHHS CBEP/IJIOBUH 3 BPaXyBaHHSIM HEUIiTKOCTI SIK PEXXMMHUX [TapaMeTpiB
npouecy noraubIeHHs CBePJIOBUH, TaK i TPUBAJIOCTI CIYCKO-NifiliManbHUX onepatiil. Po3pobieHo meToy,

BM3HAYEHHS TEXHOJIOTIYHUX ONepaliiil 6ypoBoi yCTaHOBKY, Ha 6a3i ITy4YHOI HEHPOHHOI Mepeski XeMMiHra, IKUi Jjae



3MOTY 3[IiiICHIOBaTH OIIEPATOPOM MOHITOPUHT T€XHOJIOTIYHMX Ollepaliil OypiHHS, @ TAKOXK B aBBTOMAaTUYHOMY
peKMMi BUBHAYATH SIK TPUBAJICTD CITyCKO-TiJiAMaJIbHUX OTepallili, Tak i MOMEHT [T0YaTKy [1OTJINGIeHHS
CBEPIJIOBUHH, IJIS IOTOYHOTO peiicy. PO3po61eHO METO/, CUHTE3Y EMITIPUYHUX MOJIEJIEN ONTUMAJIbHOI CKJIaJHOCTI
Ha 3acaflax FeHeTUYHUX aJITOPUTMIB, SIKA BPAXOBY€ HEUITKICTh PEKMMHUX NTapaMeTpiB. Po3po06eHi MaTemMaTHydHi
MOJIeJli € OCHOBOIO aJIFTOPUTMIB ONITUMAaJIbHOTO KEPYBaHHS IIPOLIECOM NOIINGJIEHHS CBEPJIOBUH. PO3p06sieHO
METO/] ONITMMAJIbHOTO KEPYBaHHS IPOL,ECOM IOTIMOJIEHHS CBEP/JIOBUH B YMOBAaX HEBU3HAUYE€HOCTi. OCOBIMBICTIO
METO[ly € T€, 110 B IOr0 OCHOBI JIeXXaTh po3p006JIeHi MaTeMaTUYHi MOJeli Ha eTari ineHTudikaii i BpaxoBaHa Ta
00CTaBMHA, O TPUBAJICTh CIIyCKO-MiAiMa/JIbHUX OMNepaliil € HEYiTKOK BEJIMYUHOW. 115 peasisalii OTpUMaHux
METO/iB y IPOMUCJIOBUX YMOBAX PO3PO0JIEH]I aITOPUTMHU i IPOTpaMHe 3a0€3TI€YE€HHS TaKMX 3a7ja4y: BUSHAYEHHS
TEXHOJIOTIYHUX Ollepalliil 6ypoBOi yCTaHOBKM; CUHTE3 MOJieJIel ONITUMAaJIbHOI CKJIQAHOCTI 3 BpaxyBaHHSIM HEYIiTKOCTi
PEXMMHUX [1IapAMETPiB; ONITUMI3allisl IpoLecy NOorIn6JIEHHS CBEPAJIOBMH B yMOBaX HEBM3HA4Y€HOCTI. Po3pobiiene
IIporpamHe 3a6e3rnedeHHs [epeBipeHo Ha IIPOMUCIIOBUX JaHUX, IO J1aJI0 3MOTY BU3HAUMTH iX Mpaue3faTHICTS i
edexTuBHiCTb. CUHTE30BaHO aBTOMATM30BaHy CUCTEMY KEPYBaHHS IIPOL,ECOM IOTTIMOJIEHHS CBEP/JIOBUH Ha 6a3i
PO3p006JIEHOI CTPYKTYPHOI CX€MU CUCTEMU KEPYBaHHS, IPOrPaMHOro 3a6e31e4eHHs Ta IPOrpaMU-iHTerpaTopa, o

JlaJlo 3MOTY BUKOPUCTATH SIK 6a30BUI eleMeHT cucTtemu KoMiieke CKYB-M2.

2. The thesis is devoted to developing methods for determining technological conditions for a rig based on the
theory of artificial neural networks to automatically determine the duration of the round-lifting operations in the
current flight, identification of a process of deepening wells considering fuzziness of operational parameters,
determining the optimal control actions for rotary method of drilling according to the criterion of the value of a
meter of driving well in the face of uncertainty. Based on the analysis of the current state of the problem of optimal
control of the process of deepening wells found that the topical area of research is the development of methods,
algorithms and software for automated control systems of the process of deepening wells considering fuzziness of
operational parameters of the process of deepening wells and fuzziness of duration of launching gear operations.
The method was developed for determination of technical operations of rig, based on artificial neural network
Hamming, which enables the operator to carry out monitoring of drilling operations, and automatically determine
the duration of the round-lifting operations for the current voyage. The method of synthesis of optimal complexity
of empirical models was developed based on genetic algorithms that take into account the lack of clarity in
operational parameters. The developed mathematical models are the basis for optimum process control algorithms
of deepening wells. The method of optimal control of the process of deepening wells under uncertainty was
developed. The feature of this method is that it is based on a mathematical model developed at the stage of
identifying and the fact that the duration of the round-lifting operations are unclear value is taken into account. To
implement methods obtained in industrial conditions algorithms and software were developed for the following
tasks: determination of technical operations of rig; synthesis of models taking into account the complexity of the
optimal operational parameters fuzziness; optimization of the process of deepening wells under uncertainty. The
developed software tested in industrial data made it possible to determine its efficiency and effectiveness. The
synthesized automated process management system of deepening wells was developed based on block diagram of
the developed control system, software and program integrator, which made it possible to it use as a basic element
of the complex SKUB-M2.
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