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1. ABToMaTH3aLis MTPolLeCcy KepyBaHHS HAaBaHTaKEHHSIM €JIeKTPOOYPIiB 3 BUKOPUCTAHHSIM METOLy KOPUTYBaHHSI

CTPYKTYPU CUCTEMU

2. Automation of the process for controlling the load of electric drills using the method of the system structure
adjusting

Pedepar:

1. Incepraris npucBg4YeHa NAUTAHHIO KEPYBaHHS [IPOLLECOM OypiHHS CBEPAJIOBUH €J1eKTpobypamu. [IpoBeneHO
KOMIIJIEKCHUI aHaJsli3 Ta y3araJbHEHHS iCHYI0UMX METOIiB Ta 3aCO06iB, IPU3HAYEHUX 711 CUHTE3y CUCTEM
aBTOMAaTHUYHOTO KEPYBaHHS €JIEKTPOOypamMM, BU3HAY€HO OCHOBHI HANIPSIMKH iX PO3BUTKY 1 YIOCKOHAJIEHHSI.
BcTaHOBIIEHO 3B'SI30K MiX JOCJIiZIPKyBaHMMH TIapaMeTpaMu Tpolecy OypiHHS B Pi3Hi MOMEHTH 4acy Ta iX CTymiHb
MyJIBTAKOJIiIHEapHOCTI 3a foromMorolo anroputmy @appapa-I'sobepa. [IpoaHanizoBaHo ¢ppakTanbHi pO3MIPHOCTI i
[IOKa3HMKY XepcTa AJ1s1 IapaMeTPiB i IOKa3HUKIB Mpolecy OypiHHS CBEPAJIOBUH €JIEKTPOOypaMH, 10 peali3oBaHe
R/S-anani3oM, sIKMi1 BUSIBUB, 110 JOCTIIKyBaHi 4YaCOBi psiiU € NEPCUCTEHTHUMM i IpoLjecy OypiHHS BjlaCTUBa

TPEHIOBICTh. YIOCKOHAIIEHO CTPYKTYPY CUCTEMHU YIIPaBJIiHHS IPOLiecOM OYPiHHS CBEPIJIOBUH €JIeKTPOOypamu 3a



IOTIOMOTOI0 aIANITUBHOTO 6JI0Ka Ta JOAATHUX 3BOPOTHHUX 3B5I13KiB 32 YaCTOTOIO 0OE€PTaHHS [10JI0TA i IIIM6MHOI0
cBepyIoBMHU. OTPUMAaHO PiBHSHHS [J1s1 BUSHAYEHHS PiBHIB KOPUT'YBaJIbHUX CUTHAJIIB JOJATHUX 3BOPOTHUX 3B'SI3KIB,
sIKe BBEJIEHE B CUCTEMY aBTOMATUYHOTO PETyJIIOBAaHHS MOTY>KHOCTI, SIKY CIIOKMBA€E JBUTYH €JIEKTPOOYpa.
Po3po6seHo npasusa 3MiHU CTPYKTYpH 6JI0KY afamnTallii, 3a IKUX CUCTeMa KEPyBaHHs €JIeKTpoOypamu HabyBae
BJIACTUBOCTI IPUCTOCOBYBATHUCS 10 MiHJIMBOCTi IIapaMeTPiB Ta XapaKTEPUCTHUK €JIEKTPOOypa i HABKOJIMIIHBOTO
cepenoBUIIA. 3IiIICHEHO CUHTE3 CTPYKTYPU aJallTUBHOI CUCTEMU KEPYBAaHHS ITPOLIECOM OYPiHHS CBEPJJIOBUH
eJIeKTpobypamu Ha 3acazax metonis Fuzzy Logic i giarpam Beitya. Po3po6sieHO Ha ocHOBIi 6a3u nmpaBui MamaaHi-
TUILY [7151 6JI10Ka afanTalii mporec o6po6KU Ta epeTBOPEHHs! HeuiTKoi iHdopMaliii npu 6ypiHHI BepTUKaJIbHUX Ta

IMMOXM1JI0-CKEPOBAHUX CBEPIAJIOBHH.

2. The thesis is devoted to the study of controlling the process of drilling wells with electric drills. The complex
analysis and generalization of existing methods and means are carried out that are intended to synthesize
automatic control systems of electric drills, the main directions of their development and improvement are
determined. The connection between the investigated parameters of drilling processes at different moments of
time and their degree of multicollinearity are established using Farrar-Glauber’s algorithm. The fractal dimension
and Hurst's parameters for parameters and characteristics of the well drilling process with electric drills are
analyzed by the means of R/S-analysis. The time series proved to be persistent and the process of drilling has a
characteristic trend. The system structure for managing the wells drilling process with electric drill is improved
using an adaptive block and positive feedback due to the frequency of bit rotation and depth of the well. The
equation is obtained to determine the levels of corrective signals of positive feedback. The equation is introduced
into the system of automatic power control consumed by the electric drill engine. The rules for changing the
structure of the adaptation block are developed. According to them the control system of electric drills gets
properties to adapt to the variability of electric drill parameters and characteristics and the environment. Based on
Fuzzy Logic and Weich diagrams the synthesis of the structure of the adaptive system to control the wells drilling
process with an electric drill is carried out. The set of Mamdani-type rules is developed for the adaptation unit
based on the process of handling and converting fuzzy information when drilling vertical and sloping wells.
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