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(57) ABSTRACT 

Method for the drilling of oil Wells and for the positioning 
of the appropriate casings, consisting in drilling the Well 
section of interest and, during the drilling, in maintaining a 
high degree of hole regularity by the use of automatic 
verticality and/or curvature control equipment. This method 
alloWs the positioning of casings With an almost constant 
clearance With values of +/—1.5 inches for the Whole Well 
depth (lean pro?le). 
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EXAMPLE OF "LEAN“APPLIEATION 

MONTE ENOC 9 WELL 
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CONTINGENCY SOLUTIONS 
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CONVENTIONAL COMPARED WITH"LEAN" PROFILE 
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METHOD FOR THE DRILLING OF OIL WELLS 

[0001] The present invention relates to an improved 
method for the drilling of oil Wells Which allows the posi 
tioning of lining columns, operating With an almost constant 
clearance for the Whole of the desired Well depth and Which 
substantially consists in effecting the drilling, guaranteeing 
the elimination of any geometrical curvature and irregulari 
ties of the hole, Whether it be vertical or deviated. 

[0002] During the drilling of oil Wells, lining operations of 
the hole (pipe-laying) are effected Which comprise the 
positioning of appropriate casings at pre-established inter 
vals in relation to the depth reached and characteristics of the 
formations penetrated. 

[0003] During the pipe-laying, in order to guarantee easy 
descent of the lining columns into the Well, it is generally 
necessary to ensure that the difference betWeen the eXternal 
casing diameter and the hole diameter (clearance) is main 
tained at sufficiently high values. 

[0004] During conventional technological drilling, the 
clearance betWeen casing and hole can vary from values of 
about 6-7 inches (15-16 cm) for the surface and/or interme 
diate phases, to values of almost an inch for the deeper 
phases (for example: 26“ hole for 20“ conductor pipe, 171/2 
hole for 133/8“ , 12%“ hole for 95/8“ casing, 81/2“ hole for 7“ 
casing). 
[0005] The necessity of adopting high clearance values is 
linked to the high rigidity of pipes With a larger diameter/ 
thickness and the impossibility of drilling perfectly vertical 
Wells and/or With a controlled curvature. In fact, the poor 
?exibility of pipes together With a certain degree of hole 
irregularity (deviations, curving and/or narroWing) can make 
the loWering of columns into the Well difficult especially 
during the surface and/or intermediate phases. 

[0006] The necessity, according to the conventional tech 
nologies, of producing holes With a considerably larger 
diameter With respect to that of the casing to guarantee 
descent to the Well bottom during the surface and interme 
diate phases, causes the formation of a large quantity of 
Waste products and a long duration of the plant on the 
territory With consequent long times and high drilling costs. 

[0007] The drilling method according to the present inven 
tion alloWs, With the same diameter of the production 
column, the dimensions of the upper Well part (surface and 
intermediate columns) to be reduced. This enables a signi? 
cant reduction in the consumption of materials (mud, cement 
and steel) and consequently the production of Waste prod 
ucts. This technique also avoids the necessity of producing 
holes With a diameter Which is too large With respect to the 
diameter of the columns to be loWered, Which generally 
implies the possibility of effecting holes With a smaller 
diameter compared to the conventional technique. All of this 
positively in?uences the advancement rate of the bit there 
fore alloWing the production times of the holes to be 
reduced, With a consequent decrease in the costs. The 
technique according to the present invention also enables a 
signi?cant reduction in the operating costs, as the verticality 
and/or regular curvature of the Well facilitates all Workover 
and Well intervention operations. 

[0008] This method comprises a drilling and pipe-laying 
technique Which alloWs the positioning of the lining col 
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umns operating With an almost constant clearance With 
values of more or less 1.5 inches (3-4 cm) for the Whole Well 
depth (from the top to the bottom), or in any case for the 
Whole of the desired Well depth. The fact that a reduced 
clearance is adopted, alloWs, With the same number of 
columns and ?nal diameter of the production casing, the 
dimensions of the upper part of the Well to be greatly 
reduced. 

[0009] This solution is mainly suitable for applications in 
deep, vertical or deviated Wells, also in the presence of 
formations With a loW drilling capacity and/or difficulty in 
controlling the trajectory. In these cases the use of the 
technique according to the invention alloWs considerable 
time saving and reduction in the drilling costs. 

[0010] An object of the present invention therefore relates 
to an improved method for the drilling of oil Wells and for 
the contemporaneous positioning of appropriate casings, 
characteriZed in that the clearance is kept almost constant for 
the Whole of the desired Well depth, consisting in drilling the 
Well section of interest, maintaining a high degree of hole 
regularity by the use of automatic verticality and/or curva 
ture control equipment. 

[0011] In particular, the method according to the folloWing 
invention comprises effecting the drilling phase according to 
the folloWing procedures: 

[0012] automatic control of the verticality and/or 
curvature of the Well; 

[0013] use of bits equipped With adequate distribu 
tors and roller reamers, in order to guarantee hole 
regularity and calibration; 

[0014] use of drilling mud With chemical and rheo 
logical characteristics Which are such as to minimiZe 
any possible problems of hole instability; 

[0015] constant control of all the drilling parameters 
in order to maintain a curvature (BUR/DO) of 0.7 
degrees every 30 m, With a maXimum slope of 1.5 
degrees in the vertical sections. 

[0016] For the automatic control of the Well verticality, the 
use of the device called “Straight Hole Drilling Device 
(SDD)”, a drilling instrument produced by the Applicant in 
collaboration With Baker Hughes, has proved to be particu 
larly advantageous. This device, contrary to the conven 
tional systems, automatically effects a continuous correction 
of the verticality and is based on a retro-activated control 
Which ensures the absolute verticality of holes, even in 
formations Which have a strong tendency to cause the bit 
trajectory to deviate from the vertical. 

[0017] The use of a device called Autotrak, a drilling 
instrument produced by the Applicant, again in collaboration 
With Baker Hughes, has proved to be advantageous for the 
automatic control of the curvature. This device effects a 
continuous correction of the curvature Which guarantees an 
optimum geometry in the deviated sections. 

[0018] A previeW of both apparatuses produced in col 
laboration With Baker Was provided in the paper SPE 50379 
of November 1998. 

[0019] Various alternatives are available on the market 
both for the automatic verticality control and curvature 
control, such as: 
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[0020] RDS of Camco; 

[0021] AGS of Cambridge Automation 

[0022] Well Director of Well Done 

[0023] As an illustrative but non-limiting example of the 
method according to the present invention, the pipe-laying 
procedure is effected as folloWs. 

[0024] After producing a perfectly vertical and Well cali 
brated hole the lining columns can be loWered into the Well. 
In order to facilitate the passage of the casing into the hole 
calibrated With a reduced clearance, the folloWing precau 
tions should be observed: 

[0025] Use threaded connections of the ?ush or near 
?ush type. The integral connection called “ASFC” 
(Agip Semi Flush Connection) described in patent 
application 5934 ?led on Feb. 19, 1999 by the same 
Applicant, can be advantageously used. This con 
nection has a limited clearance (external diameter 
2.5% higher than the external pipe diameter) and is 
characteriZed by a signi?cant improvement in the 
compression and torque strength/ef?ciency, With 
respect to existing connections of the same category. 
The joint is also equipped With a double metal to 
metal seal Which makes it suitable for applications in 
deep Wells and/or in the presence of high pressures. 

[0026] Check the perfect rectilinearity of the pipes. 
The tolerances admitted by the API regulation in 
terms of residual manufacturing deformations are 
not acceptable in effecting the Lean technique. The 
rectilinearity must therefore be accurately checked 
before beginning the piping operations. 

[0027] Limit the use of centraliZers (if necessary use 
an Integral Blade CentraliZer). 

[0028] During the pipe laying, limit the descent rate 
of the column to avoid forcing and the creation of 
dangerous ramming linked to the reduced ring 
dimensions. 

[0029] Use cementation shoes of the centraliZed type 
(Stabilizer Shoe) equipped With an auto ?ll-up 
device. 

[0030] During the cementation special malts With a 
high ?uidity and mechanical resistance are used. 

[0031] In the case of possible deviated sections, in addi 
tion to the folloWing precautions, curvature should be 
planned in relation to the ?exibility of the casings to be used. 
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[0032] Operating as described above, it Was possible to 
loWer a casing With an external diameter slightly less than 
that of the hole (about 1.5 inches) into the Well, creating a 
narroWer pipe-laying pro?le (Lean), With the advantages 
described above and Without jeopardizing the diameter of 
the production column. 

[0033] FIG. 1 compares the conventional pipe-laying pro 
gram With the “Lean” program. The data in said ?gure Were 
obtained in the Monte Enoc 9 Well effected in the Field of 
Val D’Agri in Basilicata. It is evident hoW With the “Lean” 
solution, starting from a loWer diameter of the surface and 
intermediate columns, a production column is obtained With 
the same diameter as that produced With the conventional 
solution. 

[0034] FIG. 2 describes a further tWo examples of Lean 
pipe-laying, Which can provide a valid alternative to the 
previous scheme, above all in contingency situations. 

[0035] FIG. 3 schematically represents a comparison 
betWeen the hole sections. 

1. A method for the drilling of oil Wells and positioning of 
the appropriate casings, consisting in drilling the Well sec 
tion of interest and, during the drilling, in maintaining a high 
degree of hole regularity by the use of automatic verticality 
and/or curvature control equipment. 

2. The method for the drilling of oil Wells and positioning 
of the appropriate casings according to the previous claim, 
characteriZed in that the drilling phase is carried out observ 
ing the folloWing precautions: 

automatic control of the verticality and/or curvature of the 
Well using the device called “Straight Hole Drilling 
Device” (SDD); 

use of bits equipped With adequate distributors and roller 
reamers 

use of drilling mud With chemical and rheological char 
acteristics Which are such as to minimiZe any possible 
Well instability problems 

constant control of all the drilling parameters in order to 
maintain a curvature (BUR/DO) of 0.7 degrees of every 
30 m, With a maximum slope of 1.5 degrees in the 
vertical sections. 


