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PROBLEMS OF DEEP WELL CONSTRUCTION

Oil and gas wells are high-value fundamental structures designed to be a reliable object of
relevant works for a significant period of time. The bore wells act as a connecting channel
between productive formations and surface equipment. Above all, they must be characterized
by air-tightness, strength, reliability and durability. However, under real-life conditions, the
drilled wellbore is not such a channel due to the compound action of the following factors: poor
ground condition; the presence of formations saturated with different fluids (water, oil, gas and
mixtures thereof), which are subject to different pressures; circulating processes of washing
liquid; motion of drilling tool and devices. These circumstances require the use of sophisticated
and labor-intensive techniques and methods aimed at the prevention or complete elimination of
the manifestation of mining and geological complications [1]. The cycle of well construction
begins with the preparation of the drilling site and ends with the disassembly of drilling
equipment, transportation of equipment to the new point and land reclamation (Fig. 1) [2].

Fig. 1 — Well drilling

All types of work included as a compound of the cycle of well construction are as follows:
pre-erection works for drilling equipment (drilling site layout, setting of access roads, water
supply, power lines); installation of the drilling equipment (laying of the foundation and
installation of the equipment components on the foundation, piping and valving of the
equipment, protection of towers and equipment, erection of tanks and construction of amenity
premises); pre-drilling work (steering tool orientation; fitting-out of the block-and-tackle
arrangement; shot pit drilling and tubing; installation and test of small tools and equipment that
speed up and facilitate the work process; connection of the drilling hose to the hoisting swivel
and standpipe; suspension of rotary tongs; adjustment of instruments, tower alignment and rotor
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levelling); well drilling, wall lining with casing and delimitation of layers; secondary drilling
of productive strata (when the productive strata is covered by a column), testing, development
and commissioning of the well; disassembly of drilling equipment; transportation of equipment
to a new point (Fig. 2). The main technological solutions with a view to ensuring trouble-free
hole drilling and minimizing the negative impact on the subsoil are as follows: the choice of
the downhole arrangement according to the schedule of combined pressures, which corresponds
to the geological conditions of drilling; calculation according to the norms of drilling mud
density across the drilling intervals; calculation and selection of casing columns appropriate for
the maximum possible formation pressures; casing cementing with high-quality backfill
materials; installation of centralizers, scrapers and turbolizers on casings for the creation of a
reliable cement sheath [3].
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Fig. 2 — Drilling equipmentand tools

For the prevention of the contamination of the soil with drilling waste, closed metal
containers or waterproofed barns should be provided for waste collection [4]. Domestic
wastewater is discharged into a closed container through domestic sewer system and sand-
gravel filter and periodically taken to treatment plants.

References

1. Aziukovskyi O.0., Koroviaka Ye.A., Ihnatov A.O. Drilling and operation of oil and gas
wells in difficult conditions. — Dnipro: Zhurfond, 2023. — 159 p.

2. Koroviaka Ye., lhnatov, A., Rastsvietaiev, V., Khomenko, V., & Askerov, I. (2022)
Vyvchennia deiakykh osoblyvostei zastosuvannia mashyn udarnoi dii v protsesakh
sporudzhennia sverdlovyn. Tokyo, Japan; The IV International Scientific and Practical
Conference «Science, practice and theory», P. 553 — 557.

3. Markina, N., Horyshniakova, YA., Pylypenko, L., et. al. (2022). Naukove
obgruntuvannia umov realizatsii vodookhoronnykh zakhodiv pry zabrudnenni vodnoho
seredovyshcha ridkymy ta rozchynenymy naftoproduktamy [Scientific substantiation of the
conditions for the implementation of water protection measures in case of pollution of the
aquatic environment with rare and dissolved petroleum products]. Problems of environmental
protection and environmental safety, 44, 110-119.

4. Pavlychenko, A.V., Koroviaka, Ye.A., Thnatov, A.O. & Davydenko, A.N. (2021).
Hidrohazodynamichni protsesy pry sporudzhenni ta ekspluatatsii sverdlovyn: monograph
[Hydro-gas-dynamic processes during the construction and operation of wells]. — Dnipro:
Dnipro University of Technology.

Mamepianu XI Misicnapoonoi naykoeo-mexniunoi Kongepenuii cmyoenmie, acnipanmis ma moiooux g4enux
«MOJIOAb: HAYKA TA IHHOBAIIl», 22-24 nucmonada 2023 p.

333



