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Pedepar:

1. BonomuH 0. [I. YI0CKOHa/IEHHS TEXHOJIOTi OCBOEHHS CBEPAJIOBUH 3 HU3bKOIIPOHUKHUMY MPOAYKTUBHUMU
ropusoHTamu. 0 KeasigikaniiiHa HaykoBa I1paljsl Ha TpaBax pyKonucy. Jlucepratlist Ha 300y TTs1 HQyKOBOTO CTYIIEHS
KaHauaaTa TeXHIYHUX HayK 3a crenianbHicTio 05.15.10 «BypiHHS cBepaioBUH». 0 IBaHO-PpaHKiBCbKUI HalliOHAIBHUM
TeXHIYHUI YHiBepcUuTeT HadTH i rasy, Iano-®pankiBcbk, 2023. TIpoaHanizoBaHO Cy4aCHUH CTaH TEXHOJIOTIN
OCBOEHHS CBEPJIOBMH 3 HU3bKOIIPOHUKHUMU [TPOAYKTUBHMMY FOPU30HTAMU Ta OOI'PYHTOBAHO [IESIKi HAIIPSIMU iX
BIOCKOHaJIeHHs. BuBueHo BrinB Bibpaii 3 yactoramu 20-130 'y Ta koHUeHTpawjii cynbdpoHoay 0,1-2,0% Ha
MILIHICTb MOJI€JIi TipChKOI I1I0poaU Ha 3ruH. [100y10BaHO PiBHSIHHS perpecii noka3HuKa MillHOCTI Bifi KOHLeHTpallii
cysb@oHoy i yacToTu Bibpatii. [l aHi30TPONIHMX MOZEJIEN TiPChKOI IOPOY 3a pe3yJbTaTaMu
€KCIIepUMEHTAJIbHUX JOCiKEeHb BCTAHOBJIEHO CTATUCTUYHO 3HAYYLIMIA BILJIMB TPUBAJIOCTI BibpaliiiHOi 06po6KH i

IIOTY>KHOCTI KOJIMBAJIbHOI J1ii Ta HE3HAUYLMI BIIJIMB KOHIIEHTpaLii cysbpOHOIy Ha IIOKA3HUK BiTHOCHOI MillHOCTI.



[To6ynoBaHO piBHAHHSA perpecii moka3HUKa BiAHOCHOI MIIJHOCTI Bifi iHTEHCUBHOCTI i 4acy KOJIMBaJIbHOI Tjii Ta
KOHLeHTpauii cysbdoHoa. JJocaimKeHo BIIMB LUKIIYHUX HaBaHTaXKeHb Ha (PinbTpaliiiHi B1acTUBOCTI ITYYHUX i
IIPUPOJHUX KEPHiB. 3aIIPOINIOHOBAHO TPbOXPiBHEBY iepapXiuHy MOJieJib BUOOPY ONTUMAJIbHOI peLenTypu
TEXHOJIOTIYHUX PiIMH /1711 OCBOEHHS CBepJJI0BUH. Ha OCHOBI IpOBEJeHNX NOCTiIKeHb BCTAHOBIEHO KOPeJISLilHI
3B'3KM Ta PErpeciiiHi 3a/1eXKHOCTI MiX JeSKMMU TeXHOJIOTiYHUMM i IOBEPXHEBUMHU BIACTUBOCTSIMU PiIMHN
IJIyLIiHHS Ha 6ionoJliMepHiil ocHOBI Ta KoHUeHTpauismu [TAP i xnopuny HaTpio. O6IpyHTOBaHO BUGip TUITY Ta
BMicTy [TAP y TeXHOJIOTYHUX piIyHAX HA OCHOBI BOGHVX PO3YMHIB HEOPTraHiyHUX coJiel. [Ipu ibOMY BUSIBIIEHO, 1O
OJIHOYaCHEe BUKOPUCTAHHS HeOHOJy IIpu BMicTi 0,25 % Ta CaBr2 cuHepreTuyHO MiHiMi3ye Mixk(a3HUIl HATAT 10
3HaueHb MeHue 1 MH /M. 3a pe3ysbTaTamy MPOBEAEHUX JOCIiIPKEHb 3alTPOIIOHOBAHO METOJMKY BUOOPY PELLENTYP
TEXHOJIOTIYHUX PiJyH 33 MiHIMaZIbHUMH 3HaUYE€HHSIMHU MDK(a3HOro HAaTATYy Ta BUBYEHHSM BIIUBY BMicTy TTAP Ha
B'S13KiCTb BOJOHA(TOBUX €MYJIbCiH 3 pi3HUM criBBinHOMmeHHSIM W /O. O6rpyHTOBaHO BUOip apaMeTpiB TEXHOJIOTIN
iMIyJIbCHO-XBUJIbOBOI Zii Ha MPUBUOIIHY 30HY 3 METOIO Mi/IBUIIEHHS €(PEKTUBHOCTI OCBOEHHS CBEPIJIOBHUH i3
HU3bKOIIPOHUKHUMMU KOJIEKTOpaMU. [1py 1bOMy OCHOBHY yBary NpuiieHo BUOOPY aMILIiTyJHO-4aCTOTHUX
XapaKTepUCTUK, TPUBAJIOCTi 06pOOKU Ta memnpecii Ha niact. Ha npuknazi ripHu4oreosiorivHuX i TEXHOJIOTIYHUX
yMOB ByrpyBaTiBCbKOr0 Ha)TOBOTO POJIOBUILA OOI'PYHTOBAHO BUOIP ONTUMAJIbHUX PELIENTYP PiluH IVIyLIiHHS 32
KPUTEPISMU BapTOCTi oquHULI 06'emy (78 S/M3), MiHIMaZIbHOrO Mibk()a3HOTO HATSTY Ha TPaHULIi po3ainy ¢a3
dinbrpar pigunu - HadTa (1,24 MH /M) Ta edpexTuBHOI BUHOCHOI 31aTHOCTI (0,1434).

2. Voloshyn Yu. D. Improvement of well development technologies with low-permeability productive horizons. o
Qualification scientific work on manuscript copyrights. Dissertation for obtaining an academic degree of
Candidate of Technical Sciences (doctor of philosophy) in major 05.15.10 o Well drilling. o Ivano-Frankivsk National
Technical University of Oil and Gas, Ivano-Frankivsk, 2023. The current state of well development technologies
with low-permeability productive horizons is analyzed and some directions for their improvement are
substantiated. Using experiment planning methods, the effect of vibration with frequencies of 20 - 130 Hz and
sulfonol concentration of 0,1-2,0% on the bending strength of the rock model was studied. A statistically
significant effect of sulfonol concentration on the strength index of the isotropic rock model has been established.
An equation of regression of the strength indicator from the concentration of sulfonol and vibration frequency is
constructed. The effect of cyclic loads on the filtration and strength properties of artificial and natural cores has
been studied. The presence of dominant frequencies has been established, some of which are effective for
technologies for cleaning the blasting area of boards, and others o to initiate the growth of fatigue cracks. The
results obtained give grounds to recommend frequencies in the range of 250100 Hz and can be used to justify the
design of technologies for the development of wells with pulse-wave treatment of the bottom-hole formation
zone. A three-level hierarchical model for selecting the optimal formulation of process fluids for well development
has been proposed. At the first level, using fuzzy decision-making models, the choice of a subset of equivalent
formulations is substantiated, at the second - optimal formulation and its component composition and at the third
- the composition of two (neonol and solpen) surfactants (SAR) to provide the necessary surface properties at the
phase section boundary of the filtrate of the process fluid - reservoir fluid. For the conditions of low-permeable
collectors, a biopolymer-based well-killing fluids proposed. Based on the studies conducted, correlations and
regression dependencies between some technological and surface properties of the well-killing fluid and
concentrations of surfactant and sodium chloride have been established. The choice of the type and content of
surfactant in process fluids based on aqueous solutions of inorganic salts is substantiated. According to the results
of the conducted studies, a method for selecting formulations of technological liquids by minimum values of
interphase tension and the study of the effect of surfactant content on the viscosity of oil-water emulsions with
different W /O ratios was proposed. The choice of parameters of pulse-wave action technologies on the
bottomhole formation zone is substantiated in order to increase the efficiency of well development with low-
permeability collectors. At the same time, the main attention is paid to the choice of amplitude-frequency
characteristics, the duration of processing and depression on the layer. On the example of mining and
technological conditions of the Bugruvativk oil field, the choice of optimal formulations of well-killing fluids
according to the criteria of unit cost of volume (78 S /m3), the minimum interphase tension at the phase boundary



of the filtrate of the liquid - oil (1.24 mN/m) and effective remoteness is substantiated. During the testing of the
development technology using pulse-wave impact on the productive horizon, an engineering approach was
implemented to select a candidate well, the formulation of the process fluid and the parameters of the combined
pulse-wave depression treatment of the bottom-hole formation zone. The results of testing in industrial
conditions at the well 63-Duzlak indicate positive effects due to the cleaning of the bottom hole zone from high-
viscous colmatant with a volume of 3.5 m3 and successful development of the well.
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