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D o trenstalion of the intemational application inta . which is the language of a
translation furnished for the purposes of intemational search (Rules 12.3(a} and 23, |(b)).
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WRITTEN OPINION OF THE Intemnationa) application No.

INTERNATIONAL SEARCHING AUTHORITY
PCTIUS 09/06697

Supplemental Box

In case the space in any of the preceding boxes s not sufficient,
Continuation oft

Box V.2, Cltations and explanations:

Neither Alexander nor Whilaley oxplicilly teach the steps o installing sald Intake scrosn coaxlally disposed within a caslng and saaling tha
casing from abave. Howsver, Cometle, which is also drawn lo 8 method-Tor making gravet fitlara In ol wells, teaches;

D) seid producing tubs having safd inlake acreen and baing coaxlally disposad wilhin sald casing (col 4, In 23-37, Fig 1-8, itam 21 within
casing 13 -~ Flrst auger-liner assembly 20 is comprised of a first fluid-permeabls liner 21 having an auger blads 22 weldad or othenvise
securad (o and extending along the owter periphery thersof, “Fluld-permeabls liner”, as used hereln, is meant to be generle and to include
any and all types of liners (e.q. screens, slotted pipes, screened pipes, parforated liners, pre-packed screens andfor linets, combinations of,
samg, ele.} which are used or could be used In wsli complations of this general type, As will ba recegrézed by those skilied In the art, there
ore presently several known suppllers from whom such "linars® are readily commerclally avellable, The liner may be of a contlnuous length,
&5 shown, ot it may ba comprised of a Pluratity of sagmsnts connecied by subs or "hlanks'); and

F) sealing a space betwesn said bore ang sald casing at a predetesmined distance above (Flg 1-5, ttams 26, 38 -- packers 26, 38 seal the
spaco between wallbore 11 and casing 13 Irom a posllion abave tha casing parforationa 12a, 13a).

Itwould have beon obvious to one of ordlnery skill i the art {o combine the staps of Installing the Intake screen coaxiglly disposad withln o
casing and sealing the casing of Cornette with the method of Alexander and the slep of cutiing the casing of Whiteley bacausa installing an
Intake screen within a casing would allow for the suellon of formalion flulds thai permente Info the casing. Further, sealing the casing from
sbove would allow the grave! trap to ba contalned thareby ellowing the Installation of mulliple gravel packs along a single wallbore casing,
as sufgested by Comalls.

Nalther Alexander, Whiteley, nor Camatte axplicily teach defining a space hetwean sald bore and sald-casing thatls cemented to keap
szld sasing in plzce. However, Cometle does teach a space batvieen sald bore and casing (Flg 1) and Alexander does feach comenting
the casing to the formation {col §,In 11-12, Fig 2A:C, item 38 -- Surfaco casing 38 Is shown sel to the top of fonnation UF and eamented In
place, as Is customary). As a cament ragion Is already customary, il would have been sbvious 1o ono of ardinary skitl in the art to specify a
defined cemented space between the casing and tho bora to ensure the casing Is securely held in plago,

Clalms 2 and 3 lack an Invenlive slap under PCT Article 33(3} as belng novious over Alexander, Whiteley, Comelta, and In furiher view of
U3 6,820,923 B1 to Pietrobelll et al, {hersinafer 'Platrobelii),

Reparding claim 2, Alaxander In view of Whileley and Cometls dlstloses the apparatus of cutm 1, Alexander further teachaes the sieps of
cutling and enlarging said bote's diameter baing performad with an undereamer (¢ol 5, 1n 13-14, Fig 2A-D, ltem 20 ~ Apparatus 10 is
shown with underreamsr roller cone hits 20; ol 8,1n 11-16, Fig 3, item 320 — FIG. 3 presenis un altemats maans for enlarging a pllol hole
for use In an apparatus for drilling and Instatling a gravet-packed liner 10, in accerdance with tha prasent invention. As shown, the means
for enlarging 2 pllot hole employs a pair of undameaming dreg bladas 320}, Whiteley further teaches cutling sald casing (Fig 18-C, ilem 18
- perlorating gun 18 parforates casing 14), Nellher relorencas axplicltly teachas said method slso performed with a secllon rmilr,

Howaver, Cometta dees teach a fish blade mil {col 5, In 26-29), Pietrabolll teaches a section mill (abslract, Fig 1-8). It would have bacn
obvlous to ane of ordinary skl in the art lo combine the section mill end culting mathod of Pletrobeld with that of Alexander, in view of
Whitetey and ComeRe, thus providing a faster and more efficlsnt method of cutting sald casing and bore,

Regarding clalm 3, Alexandor In view of Whiteley, Comatta, and Pielrobelll discloses the apparalus of clain 2, Comeatta further laaches
the gravel belng selected for predelermined dlameters In accordance with tha characteristics of sald producing fermation {col 3, In 58-66,
Flg 31-5, ltam 14 ~ “Gravol” 14 as usad heraln s Intended {0 include ol particutate andfor aggregata materals (e.g. graval, sand,
corblnations, etc.) which are used or can ba Used in gravel pack or fracture completions. As known In the art, tha “gravel* pariclas used
in & partlcular situalion are sized 50 as to block of iter out the pariculates which may be produced wilh the well fluids or which are used to

Clalms 1-3 hava Industrial spplicability as dafined by PCT Arllcle 33(4) hecause the subjac! malter can bs mads or used in industry.

Form PCT/ASA/237 (Supplemental Box) (July 2009)



I. TITLE: METHOD FOR MAKING GRAVEL FILTERS IN OIL
WELLS

II. TECHNICAL FIELD

1. Field of the Invention.

[001] The present invention relates to a method for making gravel filters in oil
well bores, particularly in those oil well bores where there are water veins near oil

producing formations.

1I1. BACKGROUND ART

2. Other Related Applications.

[002] Some producing formations tapped by oil well installations have sandy
characteristics that require the creation of gravel filters adjacent to the producing
formation. The present methods typically gun the casing to make holes that
connect the producing tube with a gravel filter that is defined by the inner surface
of the well bore and the outer surface of the casing. This results in a very limited
and thin gravel filter that is susceptible to getting clogged thereby frequently

interrupting the operation of the well. The method is also not very precise.

[003] Several methods for making gravel filters in oil well bores have been
used in the past. None of them, however, have the flexibility and precision, nor the
effectiveness (from its larger size), of the present method. Additionally, this

method can be used in new and old oil wells, including those where the gun



method was used. The precision characteristics of the present method are quite
desirable in o1l wells with water veins in relative proximity to the oil producing

formation.

[004] Applicants believe that one of the related references corresponds to U.S.
patent No. 2,371,385 issued to Eckel in 1942 for a gravel packed liner and
perforation assembly. Eckel’s patent discloses the use of a gun perforator 21 that
is suspended by a cable 24 within a liner or casing 11. The latter includes an
envelope carrying the granular material or gravel 17. The difficulties with the
uncertain path of the bullets passing through granular material 17 are documented
by the patentee. Page 2, Col. 3, lines 25-32. Another problem with present gunned
o1l well casings is that the gravel material needs to be selected so that it is smaller
than the unpredictable perforations. In sum, there is little control or precision to

anticipate the resulting openings with gun operated procedures.

[005] Other patents describing the closest subject matter provide for a number
of more or less complicated features that fail to solve the problem in an efficient
and economical way. None of these patents suggest the novel features of the

present invention,

V. BRIEF DESCRIPTION OF THE DRAWINGS

[006] With the above and other related objects in view, the invention consists
in the details of construction and combination of parts as will be more fully

understood from the following description, when read in conjunction with the

accompanying drawings in which:



J
\

Figure 1 represents an elevational cross-sectional view of an oil well bore B
with a new (unused) casing 20 and a cemented bottom. A producing
formation and a water vein above it are also represented to show typical

characteristics in an otl well.

Figure 2 shows an elevational representation similar to the one shown in the
previous figure with a section mill tool positioned to start cutting through the

casing.

Figure 3 illustrates another elevational view similar to the previous figures

with the blades cutting through the casing.

Figure 4 is a representation of an elevational view of the well’s bore with

the tool section milling the casing,

Figure 5 shows a cross-sectional view of the well’s bore except for the
underreamer tool for which the cross-section is not shown. The underreamer

is shown enlarging the bore in a predetermined location.

Figure 6 shows an elevational view of the well’s bore with a tool forming a

gravel-packed filter between the enlarged portion of the bore and the casing.

Figure 7 represents another elevational view of the well’s bore shown in the
previous figures with a producing tube in place that includes a screen

through which the filtered sand with oil is passed.



Figure 8 shows an elevational view of a conventional oil well as it exists in

the prior art.

VI. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[007] Referring now to the drawings, where the relevant portion of an oil well
installation is generally referred to with numeral 10, it can be observed that it
basically includes casing 20 that extends coaxially inside bore B that includes a
cemented bottom b, as it is typically found in new oil well installations. Bore B
typically passes through water formations W and oil producing formations O. The
space S between casing 20 and bore B is typically cemented to keep casing 20 in
place. The lowermost end 22 of casing 20 is typically brought against bottom b.
Several tools are then inserted in casing 20 and lowered to the required locations

and finally the producing casing is installed.

[008] In old oil well installations, a filter has been previously made with a gun
perforator that caused holes 23 to be made through casiﬁg 20 at predetermined
locations, as shown in figure 8. The explosives used penetrate through cemented
space S. The present invention can also be used to repair these conventional

operating oil well installations.

[009] The first step in the present method is to ascertain the location where the
window for the filter is to be made or where the repair is to take place. Once this is
determined, a section milling tool is lowered to that location and casing 20 is cut,

creating an interruption. The cutting takes place with precision that is not possible

with the gunning method. In this manner, a user can avoid water formations W.



Casing 20 is kept in place since the annular space between casing 20 and the
surface of bore B has been cemented, as it is conventionally done in the industry.
A section milling tool, like the one described in U.S. patent No. 6,920,923, can be
used to perform this function. A section milling tool is used to cut casing 20 and

concentrates its blades’ action on this operation.

[010] The next step, after withdrawing the section milling tool 30, is the
lowering of the underreamer 40 to the location where the window was formed. An
underreamer, like the one described in Applicant’s U.S. patent No. 5,896,940, can
be used for this step. The underreamer enlarges the diameter of the bore at a

location adjacent to where the window 25 was formed as it can be seen in figure 5.

[011]} After retrieving underreamer 40, a setting tool 50 is lowered and a mix
of gravel and a fluid is pumped radially through window 25, as seen in figure 6.
The fluid can be water or other suitable liquid conventionally used to carry
granular material, such as gravel, in oil well installations. Once a sufficient
amount of the gravel mix 70 is pumped in the enlarged portion of the well, setting
tool 50 is retrieved and producing tube 60 is installed. The result is a considerably

larger volume of gravel filter 80 with an extended life, as best seen in fi gure 7.

[012] Producing tube 60 includes a screen 62 with through holes 64
cooperatively smaller than the diameter of the granular material constituting the
annular filter to prevent this material from entering producing tube 60. Different

types of producing tubes 60 are conventionally used.

[013] One of the advantages of the present method for creating a grave] filter

Is its precision. A user can control the dimensions of the window or windows to be



built in casing 20. The size of the gravel used can also be controiled thereby
knowing what the characteristics of the filter will be. The present methods for
building gravel filters at present involve gunning a portion of casing 20 with

unpredictable locations and dimensions for the holes.

[014] The foregoing description conveys the best understanding of the
objectives and advantages of the present invention. Different embodiments may be
made of the inventive concept of this invention. Itis to be understood that all
matter disclosed herein is to be interpreted merely as illustrative, and not in a

limiting sense.

VIL INDUSTRIAL APPLICABILITY

[015] It is apparent from the previous paragraphs that an improvement of the
type for such a method for making gravel filters in oil wells is quite desirable for
making oil well filters with precision and less likely to become clogged over a

predetermined period of time.

=



VIiI. CLAIMS

What is claimed is:

1. A method for making gravel filters in oil wells having a casing
coaxially mounted within a well bore and defining a space between said bore

and said casing that is cemented to keep said casing in place, comprising the

steps of:

A)  ascertaining the location, at the cemented casing in an oil well
bore, adjacent to a producing formation where a gravel filter is

to be built;

B)  cuiting a portion of said casing adjacent to said producing

formation;

C)  enlarging said bore’s diameter where said portion was cut to
create an enlarged annular space by removing the cemented
space adjacent to said portion and beyond the bore’s initial

diameter;

D)  lowering and installing a producing tube having a distal end
with an intake screen and being coaxially disposed within said
casing and positioning said intake screen substantially adjacent

to said casing portion which was removed;



E)  depositing an effective amount of gravel in said enlarged

annular space; and

F)  sealing said space between said bore and said casing at a

predetermined distance above said portion.

2. The method set forth in claim 1 wherein the steps of cutting said
casing and enlarging said bore’s diameter is performed with a section mill

and an underreamer.

3. The method set forth in claim 2 wherein the gravel is selected for
predetermined diameters in accordance with the characteristics of said

producing formation.



ABSTRACT OF THE DISCLOSURE

A method for making gravel filters in oil well bores by ascertaining the
focation of a producing formation adjacent to a cemented casing in a well bore,
cutting a portion of the casing adjacent to the producing formation, enlarging the
bore adjacent to the producing formation and depositing a sufﬁc-ient_ amount of
gravel in the enlarged portion of the bore to create an effective filter for a
producing tube with a screen at its distal end positioned adjacent to the cemented

bottom of the well bore.
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