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THE TECHNOLOGY OF DRILLING DEEP AND DIRECTIONAL WELLS 

WITH ELECTRIC DRILLS IN THE AREAS OF THE WESTERN PART 

OF TURKMENISTAN 

 

Abstract: The article discusses the technology of drilling deep vertical and directional wells with electric drills 

on the Goturdepe area. The analysis of geological and technical conditions of hole drilling, changes depending on 

the depth of reservoir temperatures and pressures, as well as the choice of well design and parameters of the 

operating mode of electric drills at depth intervals in order to successfully complete the projected wells with complex 

mining and geological conditions for drilling. 

To analyze the choice of technology for drilling deep vertical and directional wells with electric drills on the 

Goturdepe area, materials of previously operated wells, geological and operational characteristics of fields and the 

guidance document "Technology of drilling oil and gas wells", as well as safety rules in the oil and gas industry were 

used. This paper provides a detailed analysis of the complexity of drilling deep vertical and directional oil and gas 

wells and their specific causes, as well as recommendations for choosing the design of wells and parameters of the 

operating mode of electric drills for depth intervals.  

Such work can be used to perform the assigned tasks when drilling oil and gas wells by electric drilling in fields 

with complex mining and geological characteristics. 
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Introduction 

The technology is designed for drilling deep and 

directional wells with electric drills E290, E240, 

E215, E190 (E185), 164 bits in diameter, respectively, 

490; 394; 295,3; 269,9; 144,5; 215,9; 190,5 mm with 

the use of gearboxes-inserts, curvature mechanisms, 

telemetry systems and layouts of the bottom hole 

assembly (BHA) with stabilizers, centralizers and 

calibrators. 

The technology includes drilling of exploration, 

production and directional wells in compliance with 

the requirements, techniques and operations for their 

hole drilling and consists of the following main 

processes [1, 2]: 

- drilling for a conductor; 

- drilling for two intermediate columns;  

-drilling for the production column, including 

the opening of productive horizons in the 

Koturdepinsky formation of the lower section of the 

red-colored strata; 

-opening and sinking of the drained horizons of 

the Absheron-Akchagyl and Upper red-colored 

deposits. 

 

http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
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Geological and technical conditions of the hole 

drilling. 

a) Lithological and stratigraphic characteristics 

of the section being opened. 

b) In the lower part of the Absheron tier there are 

two packs of high-grade colloidal soda clays “black 

clays” spread with siltstone lintel, with a total capacity 

of 150 to 250 m. Their Schreiner hardness does not 

exceed 100-300 MPa. 

c) Up to the depth of the “black clays”, 75% of 

the section is composed of rocks whose strength 

exceeds 500 MPa according to Schreiner, and 25% 

have a strength of 800 MPa. The part of the section 

lying below the “black clays” is composed of rocks 

with a Schreiner hardness of 200-1500 MPa [3, 4]. 

d) The strength and abrasiveness of rocks 

correspond to the use of chisels of types M, MS, S at 

loads per unit length of the diameter of the bits from 2 

to 10 kN / cm. 

 

Changes in reservoir pressures and temperatures 

with depth: 

a) Up to the roof of the “black clays” reservoir 

pressures are normal. Formation pressure gradients do 

not exceed 0.0115 MPa/m; 

b) in the interval of occurrence of “black clays”, 

the gradients of pore pressures, according to 

geophysics, do not exceed 0.0115 – 0.014 MPa/m. At 

this stage of drilling operations, drilling fluids with a 

density of 1.45 – 1.50 g/cm3 are used for opening and 

sinking these intervals [5, 6]. The stability of the 

borehole is not provided with a lower density of 

drilling mud.; 

c) the pressure of reservoir fluids in sediments 

lying below the “black clays” is abnormally high, the 

gradients of reservoir pressures vary from 0.0120 - 

0.0130 MPa/m to 0.2 – 0.23 MPa/m in the sole of the 

red–colored thickness in the roof of the underlying 

red-colored thickness of sediments [7, 8]; 

d) the main productive objects in the area (in the 

supracolor and upper red-colored deposits) are 

drained. Low gradients of reservoir pressures in them 

(0.006 MPa/m) cause complexity of the design and 

technological process [9, 10]; 

e) reservoir temperatures in wells up to 5000 m 

deep reach 110 C. 

To the drained horizons of the Absheron-

Akchagyl and Upper red–colored deposits, the 

temperature gradient is 0.031 - 0.021 S/m. 

 

Well construction 

Technical projects should provide for the 

following typical well designs: 

a) for drilling exploration wells in the eastern 

section of the Goturdepe area: a conductor with a 

diameter of 426 mm, 1 intermediate column with a 

diameter of 324 mm, an intermediate column with a 

diameter of 245 mm, an operational column with a 

diameter of 140 x 168 mm -5200 m; - for drilling 

production wells in the eastern section of the 

Goturdepe area: a conductor with a diameter of 426 

mm - 100 m - 600 m, 1 intermediate column with a 

diameter of 324 mm - 1500 m - 2500 m, II 

intermediate column with a diameter of 245 mm - 

3500 m - 3900 m, an operational column with a 

diameter of 168 mm - 4250 m - 4400 m, direction with 

a diameter of 324 mm - 30 m, conductor with a 

diameter of 245 mm - 600 - 800 m, operational column 

140 mm - 2700 m .wells with a depth of 2700 m in the 

eastern part of the area and 1700 m in the western part 

are drilled both vertically and obliquely directed [11, 

12, 13]. 

b) For drilling production wells in the western 

section of the Goturdepe area: conductor with a 

diameter of 324 mm – 600-800m, intermediate 

column with a diameter of 245 mm - 2200-3200 m, 

production column with a diameter of 140 mm - 3200-

3800 m, direction with a diameter of 426 mm - 30 m, 

conductor with a diameter of 299 mm - 60 m, "shank" 

with a diameter of 219 mm - 500- -1500 m, an 

operational column with a diameter of 140 mm -1700 

m [14, 15]. 

 

Electric drill testing mode 

To ensure the implementation of the established 

work program, it is necessary to install such a power 

supply mode for the electric drill motor, which would 

ensure its operation in the nominal mode, if there are 

no restrictions related to the strength of the gearbox 

insert. These restrictions are carried out by reducing 

the value of the supply voltage. It is also allowed to 

slightly reduce the voltage against the nominal voltage 

and in the case when an electric drill with a gear-insert 

provides a preset mode of operation of the bit at this 

reduced voltage, see Table 1. 

The choice of voltage at the terminals of the 

secondary winding of the TMTE-560/6 transformer 

for powering the electric drills used, depending on the 

drilling depth, should be made in accordance with the 

table in which the no-load currents of the electric drill 

corresponding to these voltages and depths are also 

given [16, 17]. 
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Table 1. Parameters of operation of electric drills by depth intervals 

 

Drilling 

interval, m 
Type of electric drill 

Voltage on the 

transformer, V 
Idle current, A 

Inrush current, 

A 

0  1700 80 277 

1000 3290 – 12r (i =3,15) 1700 78 260 

2000  1800 90 260 

2800  2000 98 268 

 

0  1500 78 312 

1000 3240 – 8r  (i =3) 1550 80 303 

2000  1700 90 309 

3000  1850 100 302 

4000   98 274 

below  2000 110 280 

 

600  1350 65 279 

1500 3215 – 8r (i = 3) 1500 76 283 

 

100  1350 65 279 

1000  1500 76 283 

2000 3190 – 8r  (i =2,92) 1750 95 274 

3000  1850 103 264 

4000  1950 112 257 

     

1300  1200 61 180 

1700 3164 – 8r  (i =2,92) 1200 61 180 

 

Layout  of the bottom hole assembly (BHA)  

a) The layout of the BHA includes: a bit, a super-

drill centralizer, a calibrator, an electric drill with an 

insert, a centralizer, a device for controlling the 

trajectory of wells, a telemetry system of the STE, a 

device for monitoring the insulation of the electric 

drill system-a current supply of the UKI type (UKIO), 

weighted drill collar (DC), drill pipes, a check valve, 

a leading pipe, pantographs, swivel. In all elements of 

the layout from the electric drill to the current 

collector, cable sections of the current supply of the 

electric drill are mounted.  Wells with a depth of 1,700 

m in the eastern part of the area and 4,100 in the 

western part are drilled both vertically and obliquely 

[18]. 

b) the role of centralizers when drilling with 

electric drills with a diameter of 215 mm, 240 mm and 

290 mm is performed by 3 blades welded to the body 

of the electric drill. The blade has a length of 300 m 

and a width of 60 mm. The first three blades are 

welded to the body of the electric drill in its lower part 

(on the spindle), and the second - in the upper part at 

a distance of 10 m from the first "centralizer". The 

third centralizer is installed at a distance of 10-12 m 

from the device for monitoring the insulation; 

c) the diameters of the blade centralizers are 

designed to be 3-5 m smaller than the diameter of the 

bit used for drilling and are equal to 485, 390, 292 mm 

for bits with a diameter of 490; 393.7; 295.3 mm, 

respectively; 

d) for electric drills with diameters of 164, 190 

mm (185 mm) (when drilling with bits with diameters 

of 190.5 and 215.9 mm), the centralizers are not 

welded. When drilling wells with these electric drills 

1, the centralizer (calibrator) is installed on the shaft 

of the electric drill under the gearbox insert at a 

distance of 1.5-2.0 m from the bit. A smaller distance 

is accepted for the electric drill E-164, a larger one - 

for the electric drill E190-8r. 

e) the following BHA are recommended [19, 

20]: 

- a bit Ø 190.5 mm + an electric drill Ø 164 mm 

with a centralizer on a spindle Ø 189 mm + a 

centralizer Ø 189 mm + a device for monitoring the 

insulation + a DC Ø 146 mm - 10-12 mm + a 

centralizer Ø 189 mm + a DC Ø 146 mm (by 

calculation) + drill pipes Ø 127 mm. 

- a bit Ø 215.9 mm + an electric drill a bit Ø 190 

mm (185 mm) with a centralizer a bit Ø 214.3 mm on 

a spindle at a distance of 1.5-2.0 m from the bit + a 

centralizer a bit Ø 214.3 + a device for monitoring the 

insulation + DC Ø 146 mm - 10-12 m + a centralizer 

Ø 214.3 mm + DC Ø 146 mm (by calculation) + drill 

pipes Ø 127 mm. 

f) when drilling wells with electric drills, drill 

pipes inside the ends steel drill pipes with a diameter 
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of 114, 127, 140 mm with cable sections of the type: 

KST-1; KST-1-T; KST-11 are used. 

g) as a weighted bottom, a DC with a diameter 

of 146-254 mm of design length with cable sections 

KST P or KST – 1 is provided [21, 22]. 

h) in order to control the insulation resistance of 

the "Electric Drill-current supply" system, an 

insulation monitoring device of the UKI type (UKIO) 

must be included in the drill string layout. 

f) the set of curvature and stabilization of the 

angle of the directional section of the borehole is 

carried out using the telemetry systems STE-164 and 

STE-215: 

- when drilling a section of a set of curvature, a 

BHA is used - a bit + an electric drill with mechanism 

of curvature (MC) + STE + DC Ø 146 (178 mm) - by 

calculation and drill pipes [23, 24]; 

-if an additional set of zenith angle is required, 

the centralizer is installed above the chisel, and when 

the zenith angle is reduced, the centralizers are 

installed above the electric drill; 

 i) the recommended parameters of the hole 

profile of directional wells on the Goturdepe area are 

given in Table 2. 

 

 

Table 2. Recommended parameters of the borehole profile of directional wells on the Goturdepe area 

 

Parameters of the borehole profile The western section 

of the square 

The eastern section 

of the square 

The length of the vertical section, m 900 1000 

Curvature set interval, m 900 – 975 1000 – 1070 

Zenith angle of curvature, deg 26 11 

Radius of curvature in the interval of zenith angle set, m 380 – 400 380 – 400 

Horizontal deviation of the borehole 400 335 
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