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Pedepar:

1. Cy4acHi TexHoJIOrii J03BOJIIOTh BUMipIOBATH, 30MpaTH Ta 30epiratu Bce 6inbli o6csru gaHux. Komnasii
BUSIBJISIIOTD, 11O CKJIQ/IHICTh Ta OOCAT JaHMX 3pOOUIIN 3aBJIaHHSI OOPOOKM BEJIMKUX JAHHUX SIK TPYJOMiCTKUM, TaK i
BUTpaTHUM. [TpobsieMa nifBuieHHs e(peKTUBHOCTI KepyBaHHs IIPOLLeCOM OypiHHS B aCIEKTi iHTeprpeTalii JaHuX 3
METOI0 MiATPUMKHU IPUIHATTS pillleHb Ha iX OCHOBI € aKTyasbHa IJ1s1 JaHOi ranysi i norpebdye nobynosu
iHTeJIeKTyaJIbHUX MoJieiel. [HTenekTyanbHe yIpaBiiHHs OypiHHAM Nependadyae 06poOKy IOTOYHUX 3HaY€Hb
PEKMMHUX I1apaMEeTPiB i BIACTUBOCTEN IPYHTY 3 OTPMMAHHSIM 3HA4Y€Hb ONTUMAJIbHUX PEXMMHUX ITaPaMETPIB i

MiHiIMaJyIbHOI CO6iBapTOCTi OypiHHS. B pe3ysbTaTi IpOBeIeHOro OOCTiIKEHHS YOCKOHAJIEHO BUBHAUYEHHS



6araToakTOPHUX B3a€EMO3aJIEKHOCT] PEKMMHUX [IAPAMETPIB, 110 BUKOPHUCTOBYIOTHCS MIPY IIPUIHSATTI pillleHb
TEXHOJIOTIYHOrO IIpoLecy OypiHHS Ha(TOBUX i Ta30BUX CBEPAJIOBUH; BIIEpILe: - 3aIIPOIIOHOBAHO PO3LINPEHHS
IIpeLeleHTHOIO MEeTO Y 3HaxOPKeHHS pillleHHs 3acobaMy MipKyBaHb Ha OCHOBI MoZieJield, 1110 MiCTUTh iHpopmaliiio
IIPO 3aJIEXKHOCTI MK IPEIMETHUMU CYTHOCTSIMH, [IPOLi€CaMHU, SIBUILIAMU Ta MifiCHUJIEHi 3MOJ€/IbOBAHNMU
BUIIAIKaMU; - PO3PO06JIEHO MOJIEJIb, 10 BPAXOBYE B IBHOMY BUTJISIJIi TapaMeTPU Mpoliecy OypiHHS, 10 3abe3nedye
BH3HAUEHHS ONTUMAJIbHOTO PEXXUMY; OTPUMaJIY NIOAAJIbIINYI PO3BUTOK METO M PO3B'sI3aHHS 6araToKpUTepiaabHuX i
6araTolisIbOBUX 33724 32 PaXyHOK BUKOPUCTAHHS METOAY aHaJli3y CHiBBiIHOLIEHb, SIKUAil 3a6e31e4ye BUBHAYEHHS
BXJIMBOCTI LjiieN i mifBuiye e(peKTUBHICTh IPUMHATTA pilleHb. ONMMcaHa cxeMa oprasisatii iHpopmaniiHux
[IOTOKIB IIPY ITPOEKTYBaHHI Ta BIIPOBAJI)KE€HH] iHTE€JIEKTyaJIbHOI CUCTEMU NIPUMHSTTS PillleHb, Ji€ TYYHUHN iHTEJIEKT
POBIJISIHYTO $IK 3aci0, 1110 J03BOJIsIE YHUKHYTU BiJJBOJIIKaHHSI HA HENIOTPIOHI [aHi, CTBOPEHHS NOKPallieHOi BUAUMOCTI
IIPOLIECY, A BiAMOBIHO MOKPALIEHHS 0€3I1eKH Ta MiABUIIEHHS €(DEKTUBHOCTI IPOLECY NPUMHSTTS PillleHb.
Br3HaueHO MOXJIMBICTb 3aCTOCYBAaHHS METOJiB MAIIMHHOTO HABYAHHS [10 3aBJjaHb aHAJi3y JAHUX, [TOB'SI3aHUX i3
IpoliecoM OypiHHS. 3alporoHOBAaHO BUKOPHUCTAHHSI KOMOIHOBAHOTO MiTXo4y [Jis afanTalii qaHux
BHMKOPHCTOBYBAaHUX [1JIs1 IPUMHATTS pilleHb HA OCHOBI 3HaHb. BUSIB/IEHO, 110 KpUTUYHUM IIUTAHHSIM B IIPOLIEC]
HaBYaHHS iHTEJIEKTYaJIbHOI CUCTEMH, 1O iMiTye npouec O6ypiHHS € BU3HAYEHHS 3aKOHOMIDHOCTE! T€XHOJIOTIYHOTO
IIPOLIeCy, CKJIaIHICTD MOJISITa€ B OOMEsKeHil KiJIbKOCTI MpelieieHTiB, 10 IPOIIOHYETHCS CUCTEMI 3 peasIbHO Ail0YnX
HaTOrazoBrx 00'€KTiB. [JoBeJeHO MOKJIMBICTb BUKOPUCTAHHS CUCTeM «BypoBi TpeHaXepu» /1J1s 3a0e31eYeHHs
HEOOXiJIHOTO 00CSTy aJleKBaTHUX HAOJIVDKEHUX O PEJIbHUX JAHUX [P0 HEIITATHI CUTYallii TEXHOJIOTIYHOTO
npouecy OypiHHS, IO XapaKTePU3y€EThCs] BUCOKMM PU3UKOM, IJ1s1 3TiFICHEHHS] MOJIe/II0BaHHSI ONITUMi3ariii
XapaKTepUCTUK OypiHHS Ha OCHOBI 6a3 apameTpu30BaHUX KelciB. [IpoaHanizoBaHo eeKTUBHICTS ineHTrudikanii
BUIIAJIKiB Yepe3 B3a€MO3B’S130K 3 IIEPIIONPUYMHAMY BUHMKHEHHS YCKIIaJHEHHs ITpouecy 6ypiHHs. [JoBeneHo
IOLiJBbHICTh BUKOPUCTAaHHS MipKyBaHb Ha OCHOBI IIpeLie€HTIB IIpY N06YN0Bi LNPPOBOro Ha(pTOBOrO POLOBUIIA i
3B'sI3aHUX BUPOOHUYMX CEPeNOBULl Ta BUSBJIEHO BILJIMB TAKOTO MiTXOAy Ha MifBUIIEHHS HANiIHOCTi aKTUBIB Ta
VHUKHEHHSI IPOCTOiB. [IpeficTaBieHo apXiTeKTypy aBTOMaTH3allii TEXHOJIOTIYHOTO IIpoLecy OYPiHHS 3 IOCUJIaHHIM
Ha MipaMily KOMITIOTEPHO-iHTErPOBAHOrO BUPOOHMLITBA. 3 METOIO TIOLIYKY Ta BUSIBJIEHHS [IPELIEICHTIB B
iCTOpMYHUX JaHUX NP NOOYI0Bi iHTENEeKTyaIbHUX MOJieiell BUKOPUCTAHO MeToau Kiuacudikallii, 30kpema
KJIaCTepHUI aHasli3 - IIpoliec cerMeHTalii BUXifHOro Habopy JaHUX Ha Habopu (KiaacTepy abo rpynu) OgHOPILHUX
3aIMCIB, 5IKi YTBOPIOIOTb NpeLieieHTU. [ KIaCTEPHOTO aHasli3y 3M1iiCHEHO BUGIp METPHUKH, 32 SIKOIO 3[iICHEHO
PO3paxyHKH BificTaHel Mix 3anucamu. IIpouec popmasnizaii mpobsemu Ipu MOLEI0BaHHi 3 BUKOPUCTAHHIM
nifgxoy, 3aCHOBAHOTO Ha MipKyBaHHSX I10 NpelefileHTax B poOOTi LOCiIKyBaBCs IUISIXOM aHamli3y iHdopmariii
100 pO6IEMHUX NIUTaHb Mifl Yyac 6yAiBHULTBA CBEPIJIOBUH Ha POJIOBULIAX TPhOX YIIPaBiliHb OypoBux pooiT [TAT
"VYkpHadTa", 1151 feMoHcTpalii poboTU Kelic-MeTOly BUKOPUCTAHO [1aHi, OTPMMaHI MiJl 4yac 6ypoBUx pooOiT Ha
cBepAJI0BMHI N°9 MUKyIMYMHCBKA. B pe3ybTaTi KOMIUIEKCY NOCIIIKEHHSI TEOPETUYHOIO MaTepiany, ONpalioBaHH
MTPOMUCJIOBUX I'€0JIOTOTEXHIYHUX IaHUX 3i CBEPIJIOBUH, KOMITIOTEPHOTO IOCiKEeHHS TTPeICTaBIeHi MOJei
3aCHOBaHi Ha IPYHLMIAX WITyYHOTO iHTEJIEKTY, [0 MOXKYTb OYTH BUKOPUCTaHi 117151 I06Y0BU aIeKBAaTHOI CUCTEMH,
sIKa J103BOJIsI€ IPOTHO3YBATH Ta 3[iMCHIOBATU MiATPUMKY IPUIHSATTS PillleHb CIiBPOOITHUKAM CJIy>KOM ONepaTUBHOI
iHXeHepHO-TeXHIYHOI MiITPUMKU TEXHOJIOTIYHOrO IIpoLecy OypiHHS. Bu3HayeHo CiBBiIHOIIEHHS 3HaYeHb
BiITIOBiTHOTO HAOOPY TEXHOJIOTIYHUX I10KA3HMUKIB i ONTHMabHUX 3Ha4€Hb OCHOBHUX PEKMMHUX [1apaMeTPiB
npolecy OypiHHS, 0 MOXe 6YTH BUKOPUCTAaHO iHX€HEPHUM IIEPCOHAIOM Ha JiI0uMX Ha(pTOra3oBUX

IiApreMCTBaXx.

2. Modern technologies make it possible to measure, collect and store ever-increasing amounts of data. Companies
are finding that the complexity and volume of data has made big data processing both time-consuming and costly.
The problem of improving the efficiency of drilling process management in terms of data interpretation to support
decision-making based on them is relevant to this industry and requires the construction of intelligent models.
Intelligent drilling control involves processing the current values of the regime parameters and soil properties to
obtain the values of the optimal regime parameters and the minimum cost of drilling. As a result of the conducted
research is improved the definition of multifactor interdependences of the mode parameters used at decision-
making of technological process of drilling of oil and gas wells; for the first time: - the expansion of the precedent



method of finding the decision by means of reasoning on the basis of models containing the information on
dependences between subject essences, processes, the phenomena is offered and reinforced by simulated cases; -
a model has been developed that explicitly takes into account the parameters of the drilling process, which
provides the definition of the optimal mode; methods of solving multi-criteria and multi-purpose problems have
been further developed through the use of the method of relationship analysis, which determines the importance
of goals and increases the efficiency of decision-making. The phases of the cycle of reasoning based on knowledge
with a projection on the information cycle of drilling process control are revealed. The scheme of organization of
information flows in the design and implementation of intelligent decision making is described, where artificial
intelligence is considered as a means to avoid distraction to unnecessary data, creating improved visibility of the
process, and thus improving security and efficiency of decision making. The possibility of applying machine
learning methods to data analysis tasks related to the drilling process has been identified. The use of a combined
approach to adapt the data used for knowledge-based decision-making is proposed. It was found that a critical
issue in the process of learning an intelligent system that mimics the drilling process is to determine the patterns
of the technological process, the difficulty lies in the limited number of precedents offered to the system of real oil
and gas facilities. The possibility of using systems "Drilling simulators" to provide the necessary amount of
adequate close to the real data on abnormal situations of the technological process of drilling, characterized by
high risk, to model the optimization of drilling characteristics based on parameterized cases. The effectiveness of
case identification due to the relationship with the root causes of complications of the drilling process is analyzed.
The feasibility of using precedent-based considerations in the construction of a digital oil field and related
production environments has been demonstrated and the impact of such an approach on improving asset
reliability and avoiding downtime has been identified. The architecture of automation of technological process of
drilling with reference to a pyramid of computer-integrated production is presented. In order to search for and
identify precedents in historical data in the construction of intelligent models used classification methods,
including cluster analysis - the process of segmentation of the original data set into sets (clusters or groups) of
homogeneous records that form precedents. For cluster analysis, a metric was selected, which was used to
calculate the distances between records. The process of formalizing the problem in modeling using an approach
based on considerations of the cases was studied by analyzing information on problematic issues during the
construction of wells at the fields of three drilling departments of PJSC "Ukrnafta", to demonstrate the case
method used data obtained during drilling works on well N29 Mykulychynska. As a result of a set of research of
theoretical material, processing of industrial geological data from wells, computer research, models based on the
principles of artificial intelligence are presented, which can be used to build an adequate system that allows
forecasting and decision support to operational engineering support. technological process of drilling. The ratio of
the values of the corresponding set of technological indicators and the optimal values of the main regime
parameters of the drilling process, which can be used by engineering personnel at existing oil and gas enterprises,

is determined.
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2. Vitaliia Kropyvnytska

KBasigikanis: . . u., gor., 05.13.07
InenTudikarop ORCHID ID: 0000-0001-5231-7104
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIA HAL[IOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kog, 3a €IPIIOY: 02070855
Micue3HaxoO KeHHS: By KapnaTchka, 6y7, 15, IBano-®pankischk, 76019, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3akar04Hi BimoMocTi
BaacHe IlpizBume Im'a Ilo-6aTbKOBI T'op6iityyk Muxaiino IBaHoBUY

TrOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI TopGitiuyk Muxaiisnio [BaHoBIY

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBizasbHUI 3a ni,uI‘OTOBKy [Torepsaitno Jlronmuna OnekcaHapiBHA

00JIIKOBHX JJOKYMEHTIB

PeecTparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLilo HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




