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Pedepar:

1. Cy4acHi TexHOJIOTii J03BOJISIIOTh BUMIPIOBATH, 30MpaTU Ta 30epiraTu Bce 6inbui o6caru nanux. Komnasii
BUSIBJISIIOTD, 11O CKJIA/IHICTb Ta OOCST JaHMX 3pOOMIIN 3aBJIaHHSI OOPOOKM BEJIMKUX JAHUX SIK TPYJOMICTKUM, TaK i
BUTpaTHUM. [TpobsiemMa ninBulieHHs e(eKTUBHOCTI KepyBaHHS IIpolLlecoM OypiHHS B aCeKTi iHTeprpeTalii JaHux 3
METOIO IiATPUMKU NPUMHSITTS PillleHb Ha iX OCHOBI € aKTyasbHa [1J1 JaHOi ranysi i noTpebye nobynoBu
iHTeJIeKTyalIbHUX MOJeJIel. [HTeeKTyabHe yIpaBiliHHs OypiHHAM nependadyae 06po6Ky MOTOYHUX 3HAYEHDb
PEXKMMHUX [TADAMETPIB i BJIACTUBOCTEN I'PYHTY 3 OTPMMAHHSIM 3Ha4€Hb ONTUMAJIbHUX PEXXUMMHUX NTapaMeTPiB i
MiHiMasIbHOI cO6iBapTOCTi 6ypiHHS. B pe3ysbTaTi IpoBeileHOro AOCiIpKeHHS Y OCKOHAJIEHO BUBHAUEHHS
6araToakTOPHUX B3a€EMO3aJIEXKHOCT]I PEKMMHUX [1APAMETPIB, 110 BUKOPHUCTOBYIOTHCS [IPY IPUIHSATTI pillleHb
TEXHOJIOTIYHOTrO0 NpoLecy 6ypiHHS HA(PTOBUX i Ta30BUX CBEP/AJIOBUH; BIIEPLIE: - 3aIPOIIOHOBAHO PO3LIMPEHHS

IIpeLeleHTHOIO MeTOy 3HaxXOPKeHHs pillleHHs 3acobaMy MipKyBaHb Ha OCHOBI MoZieJield, 1110 MiCTUTh iHpopmaliiio



IIPO 3aJIEXKHOCTI MK IPEIMETHUMU CYTHOCTSIMY, [IPOL€CAMM, SIBULAMY Ta MifiCHUJIEH] 3MOJ€/IbOBAHNMU
BUIIaJIKaMU; - po3p00JIeHO MOJIeJIb, 1[0 BPaxOBYye B SIBHOMY BUIJISIZ] TapaMeTpu Ipolecy OypiHHS, 110 3abe3nedye
BM3HAUEHHSI ONITUMAJIbHOTO PEXXUMY; OTPUMaJIY NIOAAJIBIINYI PO3BUTOK METOJ M PO3B'sI3aHHS 6araToKpUTepiaabHUX i
6araToLiIbOBUX 3324 32 PaXyHOK BUKOPUCTAHHS METOAY aHaJli3y CHiBBiIHOLIEHbD, SIKAi 3a6e31e4ye BUSBHAYEHHS
Ba)KJIMBOCTI Lisieil i mifBuinye epeKTUBHICTb MPUIHATTS pilleHb. OnrcaHa cxema opraisatii inpopmaniitHux
IIOTOKIB IIPY ITPOEKTYBaHHI Ta BIIPOBAJI)KE€HH] iHTE€JIEKTyaJIbHOI CUCTEMU IIPUMHSTTS PillleHb, [i€ ITYYHUHN IHTEJIEKT
POBIJISIHYTO $IK 3aci0, 110 A03BOJIsIE YHUKHYTU BifJBOJIIKaHHSI HAa HENIOTPIOHI AaHi, CTBOPEHHS OKPalleHOi BUAUMOCTI
IIPOLIECY, A BiAOBIIHO MOKPALEHHS 0€3I1€KH Ta MiABUIIEHHS €(PEKTUBHOCTI IPOLECY IPUMHATTS PillleHb.
BusHaueHO MOXUINBICTb 3aCTOCYBAaHHS METOJiB MAIIMHHOTO HaBYaHHS [10 3aBJjaHb aHaJi3y JaHUX, [TOB'SI3aHUX i3
IIpoliecoM 6ypiHHS. 3alporIOHOBAHO BUKOPHUCTAHHS KOMOIHOBAHOTO MigXo4y [jis afanTalii qaHux
BMKOPHCTOBYBAHUX [1JIs1 IPUIHATTS pilleHb HA OCHOBI 3HaHb. BUSIB/IEHO, 0 KPUTUYHUM IUTAHHSIM B IIPOLIEC]
HaBYaHHS iHTeJIEeKTyaJIbHOI CUCTEMH, HIO IMITye IpoLec OypiHHS € BU3HAUYE€HHS 3aKOHOMIPHOCTEN TEXHOJIOT{YHOTO
IIpOLIeCy, CKJIaIHICTb NOJISITa€ B OOMEXKEeHIl KiJIbKOCTI ITpeLeleHTiB, 1110 TPOIIOHYETHCS CUCTEMI 3 peasibHO Iil0UnX
HapTOrazoBrx 00'€KTiB. [JOBE,€HO MOKJIMBICTb BUKOPUCTAHHS CUCTEM «BypoBi TpeHaXXepu» [1J1s 3a0€3[1eYeHHS
HEOOXiJIHOTO 00CSTy aIeKBaTHUX HAOJIVKEHUX O PEIBHUX JAHUX [P0 HEIITaTHI CUTYallii TEXHOJIOTIYHOTO
npouecy OypiHHS, [0 XapaKTePU3y€eTbCsl BUCOKMM PU3UKOM, IJ1s1 3TiFICHEHHS MOJIeJII0OBaHHS ONITUMi3aliii
XapaKTepPUCTUK OypiHHS Ha OCHOBI 6a3 apamMeTpU30BaHUX KeliciB. [IpoaHanizoBaHo epeKTUBHICTD ineHTHdikalii
BUIIAJIKiB Yepe3 B3a€MO3BSI30K 3 IEPIIONPUYMHAMY BUHMKHEHHS YCKJIAIHEHHs NTpouecy 6ypiHHs. [JoBeneHo
IOLiNbHICTh BUKOPUCTAHHS MipKyBaHb Ha OCHOBI IIPELeIEHTIB Npy N00YA0Bi LU(PPOBOro HaTOBOrO POJLOBULIA i
3B'sI3aHUX BUPOOHUYMX CEPeLOBULl Ta BUSBJIEHO BIIJIMB TAKOTO MiTXOAy Ha MifiBUILEHHS HAiIHOCTi aKTUBIB Ta
VHUKHEHHS IPOCTOiB. [IpeficTaBieHo apXiTeKTypy aBTOMaTH3allii TEXHOJIOTIYHOTO IpoLecy OyPiHHS 3 IOCUJIaHHIM
Ha nipamizly KOMITIOTEPHO-iHTErPOBAaHOTO BUPOOHULTBA. 3 METOIO MIOUIYKY Ta BUSIBJIEHHSI IIPELI€ICHTIB B
iCTOPUYHUX AHUX [IPY OOYIOBI iHTEJIeKTyaIbHUX MOJIeJlel BUKOPUCTaHO MeTonu Kiacudikariii, 30kpema
KJIaCTEPHUI aHasli3 - IIpoliec cerMeHTaljii BUXifHOro Habopy JaHUX Ha Habopu (KaacTepy abo rpynu) OgHOPIIHUX
3aIMCIB, 5IKi YTBOPIOIOTb NpeLeIeHTU. [ KIaCTEPHOTO aHali3y 3MiiCHEHO BUGIp METPHUKH, 32 SIKOIO 3[iICHEHO
PO3paxyHKH BifcTaHel Mix 3anucamu. IIpouec popmanisauii npobaemu npy Moel0BaHHi 3 BUKOPUCTAHHSIM
niaxo[y, 3aCHOBAHOTO Ha MipKyBaHHSIX I10 NpeliefileHTax B poOOTi LOCiIKyBaBCs IIISIXOM aHani3y iHdopmaliii
1040 Mpo6JIEMHUX NIUTaHb Mifl 4yac 6yAiBHULTBA CBEPIJIOBUH Ha POJIOBUIIAX TPhOX YIIPaBiiHb OypoBUx pooiT [TAT
"VkpHadTa", 17151 IeMOHCTpaLii po60TH Keiic-MeToy BUKOPUCTAHO JaHi, OTPUMaHI Mifj yac 6ypoBuX pobiT Ha
CBepAJIoBUHI N29 MUKyJIMYMHCBKA. B pe3ysbTaTi KOMILIEKCY JOCIIKEHHSI TEOPETUYHOrO MaTepiay, ONpalloBaHH
ITPOMUCJIOBUX I€0JIOTOTEXHIYHUX TaHUX 3i CBEPAJIOBUH, KOMITIOTEPHOTO TOCiIKeHHS ITpeiCTaBIeHi Mo ei
3aCHOBaHi Ha IPMHLMINAX WITYYHOTO iHTEJIEKTY, IO MOXYTb OYTH BUKOPUCTAHi 117151 TOOY0BY aIeKBAaTHOI CUCTEMH,
sIKa [,03BOJIsI€ IPOTHO3YBATHU Ta 3[iMICHIOBATU MiATPUMKY IPUIHSTTS PillleHb CHiBPOGITHUKAM CJIyKOM OlepaTUBHOI
iHXeHepHO-TeXHIYHOI NiITPUMKU TEXHOJIOTIYHOrO IIpoliecy OypiHHS. Bu3HaueHo CcriBBiIHOIIEHHS 3HaYeHb
BiIIIOBiTHOTO HAOOPY TEXHOJIOTIYHUX I10KA3HHUKIB i ONTHMaJIbHUX 3Ha4€Hb OCHOBHUX PEKMMHUX [1apAaMETPiB
npouecy OypiHHS, 1[0 MOXKe OyTH BUKOPUCTAHO iH)XKEHEPHUM [1epCOHAJIOM Ha Jil0uMX HaTOra3oBUX

MigIPpUEMCTBAX.

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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VIII. 3aki04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBi Top6iituyk Muxaiino IBaHOBUY

TOJIOBH pajgu



Biacue IpizBume Im's I10-6aThKOBI TopGifuyk Muxaiisnio [BaHoBIY
TOJIOBYIOYOTO Ha 3acCiiaHHi
BinnosimasabHU 3a Hi,ILI‘OTOBKy [Torepsiino Jliogpmuna OnexkcaHapiBHa

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




