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I. RESPUESTA A AUTO

Yo, CAROLINA VERA MATIZ, obrando como apoderada del solicitante,
atentamente me permito dar respuesta en tiempo oportuno al oficio No.
1919 de fecha 9 de febrero de 2012.

De acuerdo con su solicitud me permito informar a su despacho que el pasado
21 de octubre de 2011, procedimos a presentar formulario de modificaciones
- con el respectivo pago para que se tenga en cuenta que es una PATENTE DE
INVENCION, FASE NACIONAL, DE P.C.T.

II. ANEXO:

Formulario debidamente radicado y sus anexos.
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SOLICITUD DE:
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D Capitulo 1I

® Nombre: MECOL QL TOOLS CORP. IDENTIFICACION
Direccion: 1800 NW 24 Avenue, Apt. 514 ce. NIT
SOL'C;'TANTE Teléfono: Fax:
(71) | C.E. Otro |X
E-Mail:
Domicilio: MIAMI (FLORIDA) ESTADOS UNIDOS Numero:
@ Nombre: CAROLINA VERA MATIZ IDENTIFICACION
\ Direccién: Calle 70 A # 11 -43
REPRESENTANTE c.C.[X NIT
¥ O APODERADO
(74) Teléfono; 3127936 Fax: 2126167 C.E. Otro
E-Mail.  cvera@veraabogadossa.com NUmero: 52.225.999 |
Domicilio: Bogota D.€. Colombia T.P. 91835 del C.S. §
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INVENTOR(ES)
(72)

Nombre: ALEJANDRO PIETROBELLO y FAUSTO PIETROBELLI

Direccién:

Domicilio: MIAMI FLORIDA

() PcT (88)

Solicitud Internacional No.
Publicacién Internacional No. w0/2011/010985

PCT/US2009/006697 Fecha 23/07/2009

Fecha 27/01/2011

Titulo (54): METODO PARA FABRICAR FILTROS DE GRAVILLA EN POZOS

PETROLEROS

Clasificacion Internacional (51):

Prioridad

(33) Pais de Origen (32) Fecha

(31) N° de Solicitud

REPUBLICA DE BELARUS /1

Si

NO

X

Comprobante de Pago N°.:
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ANEXOS
Comprobante de pago de la tasa de presentacién de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridic
Poderes si fuere el caso. ' -
Documento de cesién del inventor al solicitante o a su causante.

Declaraciones.

Copia de Ia solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos). _
Traduccién de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones, dibujo .

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA)

Traduccién del examen prelimirar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos
tradicionales de las comunidades indigenas

De ser el caso, certificado de deposito del material biolégico.
Arte final 12 x 12

De ser el caso, informacio sobré otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con a invencion de esta solicituch

De ser el caso, modificaciones éfectuadas a la solicitud intenacional.
Otros.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

T JESUS SANCHELIMA ' PCT

235 8.W. LE JEUNE ROAD
MIAMY, FL 33134 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44,1)
Bﬂtc of mailing :
(day/monihiyearf l 0 M AR 2010
Applicant’sor agent’s file reference )
290362 FOR FURTHER ACTION  Sec paragraphs | and 4 below
International application No. International fiting date
PCT/US 09/06697 ' . | (dayAnonibyear) 23 December 2009 (23.12.20089)

Applicant MECOL OIL TOOLS CORPORATION

1, The applicant is hereby notificd that the intemational search report and the written oplnion of the Intemational Searching
Authority have been established and arc transmilied herewith,
Filing of amendments and statement under Article 19;
The applicant is entilled, if he so wishes, to amend the claims of the intemmational application (see Rule 46Y.
When?  The time limit for flling such amendments is normally two months from the date of transmilial of (he
intemational search keport,
Where? Directly to the Interational Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.; +41 22 338 8270
For more detsiled instructions, see the notes on the accompanying sheet.

2. D The appficant ig hereby notified that no international search roport will be established and that the declaration under
Anticle 17(2)(a) to that effect and the written opinion of the Infernational Searching Authority are transmitted herewith,

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with‘the decision thereon has been transmitted to (be International Buresu togcther with the
applicant’s request lo forward the texts of both the protest and the decision thercon to the designated Offices,

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made,

4. Reminders

Shortly afler the expiration of 18 months from Ihe priority dale, the international application will be published by the
[nternational Bureau, 1f the applicant wishes (o avoid or posipone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the Intemational Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for intemational publication.

The applicant may submit comments on an informal basis on the written apinion of the Intemational Searching Authorlty to the
International Bureau, The International Bureau will'send a copy of such comments to all designated Offices unless an

intermational preliminary examinetion rport has been or s to be cstablished, These comments would also be made available to
the public but not before the expiration'of 30 months from the priority date,

Within 19 months from the priority daté, but only in respect of some designated Offices, a8 demand for international prc)im’ina’ry
examinalion must be fled if the applicant wishcs to posipone the entry into the national phase until 30 mon ths from the priority
date (in some Offices even later); atherwise, the applicant must, within 20 months from the priority date, pedform the prescribed
acts for entry into the national phase before those designated Offices,

In respect of other designated Offices, the tlme limit of 30 months (or later) will apply even {f no demand is filed within 19
months,

See the Annex to Form PCT/IB/301 and, for detnils about the applicable time limits, Office by Office, sec the PCT Applicant's
Guide, Volume 11, Nationa) Chapters and the WIPO Infernet site.

Name and meiling address of the ISA/US Authorized o flicer:

Mail Stop PCT, Altn: 1ISA/US
Commissioner for Palania

s n N

P.O, Box 1450, Alexandila, Virginie 22313-1450 PCT Helpdask: §71-272-4300

Facsimile No, 6712733201 PCY OSP: 571.272.7774

Les W. Young

Form PCT/ISA/220 (January 2004) (See notes on accompanying sheet)




INTERNATIONAL SEARCH REPORT International applicstion No.

PCTIUS 08/06697

(A CLassiFICATION OF SUBIECT MATTER
IPC(8) - E21B 43/04 (2010.01)
USPC - 166/278

According to Intemational Palent Classificalion (IPC) or to both nationa! classification and 1PC

B.  FIELDS SEARCHED

Minimum decumentation searched (classification system followod by elassification symbols) '
IPC(8): €218 43/04 (2010.01)
USPC: 1661278

Documentation searched other than minimum documnentation to the exlent that such documents are included in the fields searched
IPC(8): E218 43/04 (2010.01) - ses soarch tarms below .

USPC: 166/51, 242.1, 244.1, 250.1, 278, 297 - ses search terms below

Electronic data base consulted during the intemational search (name of dala base and, where practicable, scarch terms used)
PubWEST(USPT.PGPB_EPAB,JPAB); GooglePalents; GoogleScholar

Search Terms: Wellbors, formation, graval, pack, fitter, saction, mil, undarreammer, casing, cut, perforate, penatrals, through, scraen,
liner, sen!, packer, enlarge, expand, bore, diemeter, radius

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Nao,
Y US 5,255,741 A (ALEXANDEFQ 26 Octobar 1993 (26.10.1993), entire document especially Flg | 1-3
1-3, €0l 2,1n 53-58, col 3, In 4-%0, ool 35, In 11-12, col 5, In 57-61, co! 8,In11-16
Y US 5,174,379 A (WHITELEY e al.) 20 December 1992 (20.12.1992), Flg 3B, col 3, In 24-26 1.3
Y US 5,145,004 A (CORNETTE) 08 September 1892 {08.09.1892), Fig 1-5, col 3, In 58-62 1-3
Y US 6,920,923 B (PIETROBELLS et al.) 26 July 2005 (28.07.2005), abslract, Fig 1-8 2-3
D Further documents are listed in the comtinuation of Box C, D
>, Spectal categaries of cited documents: “T" later document published afer e international liling dale or priority
A" document defining the gener) state of the arf which s not considered date and not in conflict with the ap lication but cited te undersiand
to be of particular relevance the principle or theory underdying the invention

"B ea:l!erdapplfcalion or patent but published on or after the {ntemational “X" document of particular relevance; the claimed invention cannot be

filing date considered nave! or cannot be considered to involve an inventive
“L" dacumen( which may theow doubits on priority claim(s) or which is step when the document is taken alone

cited llo establish the p!gbhcallon date of afolher citation or other “Y"  document of particular releyance; (he elaimed invention canno be

Spectal reason (as specified) ) . considered ta involve an inventive step when the document is
"O" document referring to an ora) disclosurc, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

P document published priot (o the inlernational filing date but Iater than

“&" i tent famil:
the priofily date claimed &"”  document member of the same patent family

Dete of the actual completion of the intemational search Doate of mailing of the infernational search report

09 February 2010 (09.02.2010) : l 0 MAR ZU}[]

Name and mailing address of the ISA/US i Authorized officer:
Mall Slop PCT, Atin: 1ISAJUS, Commissloner for Patents Lee W. Young
P.0. l.3m.< 1450, Alexandria, Virginia 22313-1450 PCT Holpdesc 571-272.4300

Facsimile No.  571.273.3201 PCT OSP: 571.272.7774

Form PCT/ISA/210 (sccond sheet) (July 2009)
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WRITTEN OPINION OF THE International application Na,
INTERNATIONAL SEARCHING AUTHORITY PCT/US 00/06897

Box No, 1 Basis of this opinfon

I With regard to the language, (his opinion has been established on the basls of:
E] the intemational application in the language in which it was filed,

E] a translation of the intemational application into . which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23, 1(b)).

2. D This opinion has been established taking into account the rectification of 21 obvious mistake authorized by or notified
to this Authority under Rule 93 (Rule 43b75.1(a)) :

3. With regard 10 any nucleotide and/or amino acld sequence disclosed in (he International application, this opinion has becn
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in etectronic form

b. (timey
D in the intcrnationn! application as filcd
D together with the international application in electronic form
D subsequently to this Autharity for the i)urposes of search

4. D In addition, in the case that mord than one version or copy of a sequence listing has been filed or furnished, the required
slatements that the information in the subsequent or additions! copies is identical to that in the application as filed or
docs not go beyond the application as filed, as appropriate, were furnished.

5. Addilional comments:

Form PCTAISA/237 (Box No. 1) (July 2009)



WRITTEN OPINION OF THE Iaternational application No,

INTERNATIONAL SEARCHING AUTHORITY
PCTIUS 09/06697

Supplemental Box

In case the space in any of the preceding boxes fs not sufficient.
Cantinuation of:

Box V.2. Citations and explanations: !

Neither Alaxander nor Whiteley explicitly teach ths steps of Inslalling said intake screen coaxially disposed within a casing and seallng the
casing from above, However, Comatie, which is also drawn (o a method for making gravel filters In oll walls, teaches;

D) sald producing tube having sald intake acfeen and being coaxlally disposed within sald casing (col 4, In 23-37, Fig 1-5, item 21 within
casing 13 - Flrst auger-liner assembly 20 fs€omprised of a first Nluld-permeabls liner 21 having an auger blade 22 welded or othenvise
secured to and extending along the outer petiphery theraof, “Fluld-permeable liner”, as used hereln, Is meant to be gensric and to Include
any and sll types of liners (e.9. screens, slotted plpes, screened plpes, perforated liners, pre-packed screens andfor liners, combinations of
same, elc.) which are used or could be used fn well complations of this general type, As will be recognized by those skilled in the ari, there
era presently several known supphters from whorn such “liners® are readily commercially avallable, Ths liner may be of a conllnuous length,
ag shown, or it may be comprisad of a plurallly of sagments connacted by subs or "blenks*}; and

F) sealing a space bstwasn said bore and sald cesing al a predetermined dislance above (Fig 1-5, ltems 26, 3B -- packers 26, 38 seal the
space bstween wallbore 11 and caslng 13 rdm a posltion above the casing perforations 12a, 13a),

Nelther Alexander, Whitelsy, nor Comstta explicitly teach defining a space between said bore and sald-casing lhatls cemented to kesp
sald casing In place, However, Comette doed teach a space between sald bore and casing (Fig 1) and Alexander doos teach camanting
the caslng lo the formation (col 5, 1n 11-12, Fig 2AC, item 38 -- Surface casing 38 s shown sel ta the lop of fornation UF and cemanted In
place, as Is customary). As a cement ragionts alraady cuslomary, it would have been abvious (o one of ardinary skill in the art lo specify a
defined cemented space batween the casingend the bore (o ensure the casing Is sacurely held In placs,

Clalms 2 and 3 lack an inventive step under PCT Article 33(3) as belng obvious over Alaxander, Whiteley, Cornelts, and in further view of
US 6,920,923 B1 to Pletrobelli ot a), (hersinafier 'Pletrobelli’).

Régarding claim 2, Alexander In view of Whiteley and Cometa discloses the apparalus of clalm 1, Alexandar further teaches the sleps of
culling and enlarging said bore's diameler baing performed with an undsreamer (col 5, In 13.14, Fig 2A-D, ltem 20 — Apparatus 10 is
shown with underreamer roller cone bliis 20; 001 6, 1n 11-18, Fig 3, item 320 — FIG. 3 presents an allemate means (ar enlarging a pilot hole
for use in an apparaltus for drilling and Installing a gravel-packed liner 10, in accordance with the prasent inventlon. As shown, the means
for enlarging & pllot hole employs a pair of underreaming drag blades 320). Whiteley further teaches cutting sald casing (Fig 1B-C, item 18
== pertoraling gun 18 parforates caslng 14). Nelther referencas explicitly teaches said method also performed with a seclion milk,

Howaver, Comelte does teach a fish blade mif} (col 5, In 26-29), Pietrobelll teaches a saction mill {abstract, Fig 1-8). It would have baen
obvlous to one of ordinary skil in tha art lo combine the section mill and culling method of Platroball with thal of Alexa nder, in view of
Whiteley and Cornete, thus providing a faster and more efficisnt method of cutling sald casing and bore.

Regarding claim 3, Alexandor In view of Whileley, Comatte, and Pletrobelll discloses the apparatus of claim 2. Comeslte further teaches
the gravsl being selected for predelerminad dlameters in accordance with the characterislics of sald producing formation {col 3, In 58-66,
Flg 1-5, ltem 14 — "Gravel® 14 as usad horelnlls Intended to Include all particulate andfor aggregate materlals (e.g. gravsl, sand,
combinations, elc.) which are used or can be usad In gravel pack or fracture complelions. As known In the art, the “gravel® particles used
in a partlcular situalion are slzed so as to block or filter out the particulates which may be producad with the well fluids or which are used to
prop open a hydraullcally-Induced fracturas in the formation).

Clalms 1-3 have Industrlal spplicability as dafiried by PCT Article 33(4) because the subecl matter can be mads or used in industry.

Form PCT/ISA237 (Supplemental Box) (July 2009)
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I. TITLE: METHOD FOR MAKING GRAVEL FILTERS IN OIL
WELLS

1I. 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.

ITT. 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 therh, 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
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method was used. The precision characteristics of the present method are quite
desirable in oil wells with water veins in relative proximity to the oil producing
formation. X

[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
oil 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:

\0
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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 oil 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 S 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.

1t
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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 eutting takes place with precision that is not possible

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

\2
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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 ahd a mix
of gravel and a fluid is pumped radjally 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 59 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 figure 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 gravel filter

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

\J



Ll

built in casing 20. The size of the gravel used can also be controlled 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 desctiption 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. It is to be understood that all

matter disclosed herein is to be interpreted merely as illustrative, and not in a

limiting sense.
VII. 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.
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VIII. CLAIMS

What is claimed is:

I Amethod 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)

B)

©)

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;

cutting a portion of said casing adjacent to said producing

formation;

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;

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.
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ABSTRACT OF THE DISCLOSURE

A method for making gravel filters in oil well bores by ascertaining the
location 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 sufficient 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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