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(57) ABSTRACT 

A centralizer for an oil well drill casing including at least one 
strip of ceramic or plastic material applied onto an outer wall 
of the casing. 
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METHOD FOR MAKING CENTRALIZERS 
FOR CENTRALISING ATIGHT FITTING 

CASING INA BOREHOLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/041,685, filed on Sep. 30, 2013, which is a 
continuation of U.S. application Ser. No. 13/555,818, filed on 
Jul. 23, 2012, which is a continuation of U.S. application Ser. 
No. 1 1/673,896, filed on Feb. 12, 2007, which is a divisional 
of U.S. application Ser. No. 10/433,414, filed on Dec. 18, 
2003, now granted as U.S. Pat. No. 7,195,730, issued on Mar. 
27, 2007, and is based upon and claims the benefit of priority 
to International Application No. PCT/EP01/13459, filed on 
Nov. 15, 2001, and claims priority under 35 U.S.C. S 119 from 
Italian Patent Application No. MI2000A002713, filed on 
Dec. 15, 2000. The entire contents of each of these documents 
are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method for the 
centralization of drill casings to be used for lean profile appli 
cations, which Substantially comprises the application of 
strips of ceramic material onto the outer walls of the casing. 
0004. During the drilling of oil wells, set casing operations 
of the hole are effected, which comprise the positioning of 
specific casings at pre-established intervals in relation to the 
depth reached and characteristics of the formations pen 
etrated. 
0005. When effecting set casing, in order to guarantee an 
easy lowering of the casings 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. 
0006. During drilling, according to conventional tech 
nologies, the clearance between casing and hole can vary 
from values of about 6-7 inches (15-16 cm) for the surface 
and/or intermediate phases, up to values close to an inch for 
the deeper phases (for example: 26" hole for a 20" conductor 
pipe: 17/2" hole for a 13%" casing: 12/4" hole for a 9%" 
casing: 8/2" hole for a 7" casing). 
0007. The necessity of adopting high clearance values is 
linked to the high rigidity of pipes with a greater diameter/ 
thickness and to the impossibility of drilling perfectly vertical 
holes and/or with controlled curvature. The poor flexibility, in 
fact, of the pipes together with a certain degree of irregularity 
of the hole (deviations, tortuosity and/or Squeezing), can 
make the lowering of the casings into the well problematical, 
above all during the Surface and/or intermediate phases. 
0008. The necessity, according to conventional technolo 
gies, of effecting holes with a much larger diameter with 
respect to that of the casing, to guarantee its lowering to the 
well bottom during the Surface and intermediate phases, 
causes the formation of a considerable quantity of waste 
products and a lengthy stay time of the plant on the territory, 
with consequent long drilling times and high costs. 
0009. The Applicant is holder of the copending Italian 
patent application MI 2000A 000007 of May 5, 2000 which 
relates to an improved method for the drilling of oil wells and 
contemporaneous positioning of specific casings, character 
ized by maintaining the clearance more or less constant for 
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the whole well depth desired, which consists in effecting the 
drilling of the well section of interest, maintaining a high 
degree of regularity of the hole by the use of automatic equip 
ment for verticality and/or curvature control. 
0010. This drilling method allows, with the same diameter 
of the casing, the dimensions of the upper part of the well 
(Surface and intermediate casings) to be reduced. This 
enables a Substantial reduction in materials (sludge, cement 
and steel) and consequently in the production of waste prod 
ucts. This technique also avoids the necessity of producing 
holes with a diameter which is too high with respect to the 
casings to be positioned, which generally implies the possi 
bility of effecting holes with a lower diameter with respect to 
the conventional technique. All of this has a positive influence 
on the advance rate of the chisel bit and therefore allows a 
reduction in the production times of the holes with a conse 
quent decrease in costs. The technique according to said 
invention also enables significant savings to be obtained on 
the operating costs, as the verticality and/or regular curvature 
of the well facilitates all workover and well intervention 
operations. 
0011. This method comprises a drilling and set casing 
technique which allows the positioning of casings, operating 
with a clearance which is more or less constant at values of 
about 1.5 inches (3-4 cm) for the whole well depth desired. 
The fact of operating with a reduced clearance allows, with 
the same number of casings and end-diameter of the casing, 
the dimensions of the upperpart of the well to be significantly 
reduced. 
0012. This solution is particularly suitable for applications 
in deep, vertical or off-line wells, also in the presence of 
formations with a low drillability and/or difficulty in trajec 
tory control. In these cases, on adopting the technique 
described, a considerable saving of time and drilling costs is 
obtained. 
0013. In the drilling method mentioned above, as gener 
ally in all lean profile applications, the centralization of the 
casings, when effected with traditional procedures, is highly 
critical. 
0014. This criticality is due to the lack of physical space 
necessary for the mechanical installation of centralization 
systems (reduced spaces corresponding to mechanical fragil 
ity). 
0015. As the inclination of the hole increases, so does the 
criticality due to the higher casing/hole wall interference, 
obviously greater in the hole sections with the presence of 
more or less severe doglegs. 
0016. The absence of centralization of the casing, how 
ever, has the following disadvantages: 
0017. Increase in the friction factor, with an increase in the 
wear of the casing and consequent decrease in its resistance 
properties; 
0018. Increase in the risks of the wedging of the casing 
with the risk of not succeeding in correctly lowering the 
casing to the bottom; 
0019. Unbalance in the flow by-pass area; 
0020 Reduction in the quality of cementations by the 
canalization of cement during displacement. 
0021 For conventional (standard) well profiles, these 
problems are drastically reduced by centralizing the casing. 
0022. The centralizing is, in fact, obtained by inserting 
along the outer Surface of the casing, various elastic metallic 
blades (similar to leaf springs), with an extended diameter 
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comparable to that of the hole, capable of keeping the casing 
at a distance from the wall and uniformly centred with respect 
to the hole axis: 
0023 This solution cannot however be applied in the case 
of lean profiles as: 
0024 All standard centralizers existing on the market have 
a blade Supporting body and a stop collar for attaching them 
to the pipe; this increases the overall bulk which excludes 
their application for systems with reduced diameter clear 
ances, 
0025 Centralizers for particular applications, such as for 
example intracasing centralizers, drastically modify the total 
rigidity of the casing, which viceversa must be able to main 
tain a good elasticity (flexibility) for following the geometry 
of the hole to the utmost. 

SUMMARY OF THE INVENTION 

0026. The Applicant has now found, according to the 
object of the present invention, that it is possible to overcome 
all the known drawbacks in the state of the art by effecting the 
centralization of drill casings by means of the application of 
strips of ceramic material on the outer walls of the casings. 
0027. The object of the present invention therefore relates 
to a method for the centralization of casings for applications 
of the lean profile type, both vertical and off-line, which 
comprises the following operations: 
0028 Application on the casing section in question, of an 
adherence strip equipped with one or more housings and 
rapid adjustable lever closure; 
0029. Insertion of suitable moulds in the housings of 
which the Strip is equipped; 
0030. Injection into the moulds of plastic material charac 
terized by a high mechanical resistance, a high degree of 
Surface adhesion and resistance to abrasion by friction, and 
also elasticity in place, higher than the elasticity of the cas 
ings; 
0031 Removal of the adherence strip once the hardening 
of the plastic material in the shape of the mould, has been 
completed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032. A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by reference 
to the following detailed description when considered in con 
nection with the accompanying drawings, wherein: 
0033 FIG. 1A illustrates a side view of an embodiment of 
the present invention; 
0034 FIG. 1B illustrates a plan view of an embodiment of 
the present invention; 
0035 FIG. 2A illustrates a view of an embodiment of the 
present invention wrapped around a pipe: 
0036 FIG. 2B is a close up side view of an embodiment of 
a rapid adjustable lever closure; 
0037 FIG.2C is a close up plan view of an embodiment of 
a rapid adjustable lever closure; 
0038 FIG. 3A is a close up side view of an embodiment of 
an adjustable lever of the rapid adjustable lever closure; 
0039 FIG.3B is a closeup plan view of an embodiment of 
an adjustable lever of the rapid adjustable lever closure; 
0040 FIG.3C is a close up side view of an embodiment of 
a hook of the rapid adjustable lever closure; and 
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0041 FIG. 3D is a close up plan view of an embodiment of 
a hook of the rapid adjustable lever closure. 
0042. An important advantage of the method described 
above is the possibility of its being effected directly on site, 
thus obtaining centralizers whose shape, dimension, number 
and position can be established a priori, in relation to the 
operating requirements. The position, length and thickness 
with which the centralizers are to be produced, can, in fact, be 
calculated and determined a priori, in relation to the diameter 
of the casing, the length and inclination angle of the hole 
section along which the casing is to be lowered. 
0043. Once the project characteristics have been defined, 
the pipes are blasted to obtain a surface capable of ensuring 
correct adhesion of the resin. At the end of the blasting phase, 
each pipe 7 is equipped with a specific adhesion strip, 
obtained using a transparent plate 1 made of plastic material 
with a high resistance (FIGS. 1A and 1B), having a rapid 
adjustable lever closure, including a lever 2 and a hook 5, and 
apertures 6 capable of housing die cast molds 3: FIGS. 2A-2C 
illustrate an example in which from a minimum of one to a 
maximum of three die cast molds can be present. 
0044. Each mold 3 has a specific injection hole 4, through 
which the resin compound, obtained by means of an appro 
priate mixing system between resin and hardener, is poured. 
The adhesion strip-mold system thus obtained allows, on the 
one hand, the centralizers to be correctly positioned and dis 
tanced, both radially and axially, along the pipe. On the other 
it guarantees the regular shape of the centralizers, keeping 
them correctly in position until the binding reaction of the 
catalyst/resin System has taken place. Once the binding time 
necessary for the hardening of the centralizers is over, it is 
possible to remove the adhesion strip and relative die cast 
shapers. 
0045. With reference to the figures enclosed with the 
present invention, which have the Sole purpose of illustrating 
the object according to the present invention, FIGS. 1A and 
1B represent a detail of the transparent plate of plastic mate 
rial in which 2 and 5 represent countersunk bolts forming the 
rapid closure to be used when the plate is wound around the 
casing and in which the apertures 6 receiving housings of the 
molds 3 can be observed. FIGS. 2A-2C in turn illustrate the 
same plate indicating the rapid adjustable lever closures, in 
FIG.2B, and in which there is a detail of the same closure, in 
FIG. 2C. Said closure is also represented in FIGS. 3A-3D, in 
which FIGS. 3A and 3B represent drawings thereof, for an 
embodiment of lever 2 in Zincated steel, and FIGS. 3C and 3D 
represent drawings of the hook 5 for the adjustable lever 
closure. 

0046 Confirming the validity of what is specified above 
with respect to the method for the centralization of casings 
and the operating steps comprised therein, we would like to 
stress again that there are two elements which mainly char 
acterize said method: 

0047. A compound of resins, characterized by a high 
mechanical resistance, a high degree of Surface adhesion and 
resistance to abrasion by friction and, finally, elasticity in 
place higher than the elasticity of the casings. 
0048. The production, also directly on site, of centralizers, 
with the possibility of appropriately varying the shape, 
dimension, number and position thereof, in relation to the 
operating requirements. 
0049. The resinous material naturally has a primary func 
tion; any known material can be Suitable for the purpose 
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provided it is characterized by the appropriate qualities: as an 
example, high resistance epoxy resins can be mentioned. 
What is claimed is: 
1. A centralizer for an oil well drill casing comprising: 
at least one strip of ceramic or plastic material applied onto 

an outer wall of said casing. 
2. The centralizer according to claim 1, wherein the plastic 

material is a hardening resin. 
3. The centralizer according to claim 2, wherein the hard 

ening resin is an epoxy resin. 
4. A system for centralization of an oil well drill casing 

comprising: 
said casing; and 
a centralizer applied onto an outer wall of said casing, said 

centralizer comprising at least one strip of ceramic or 
plastic material. 

5. The system according to claim 4, wherein the plastic 
material is a hardening resin. 

6. The system according to claim 5, wherein the hardening 
resin is an epoxy resin. 
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