wo 2015/095467 A1 | ]I ¥ 00 A R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

25 June 2015 (25.06.2015)

WIPOIPCT

(10) International Publication Number

WO 2015/095467 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

1

1

International Patent Classification:
E21B 33/12 (2006.01) E21B 34/06 (2006.01)
E21B 33/127 (2006.01)

International Application Number:
PCT/US2014/071061

International Filing Date:
18 December 2014 (18.12.2014)

Filing Language: English
Publication Language: English
Priority Data:

14/135,835 20 December 2013 (20.12.2013) US

Applicant (for C4 only): SCHLUMBERGER CANADA
LIMITED [CA/CA]; 125 - 9 Avenue SE, Calgary, Alberta
T2G 0P6 (CA).

Applicant (for FR only): SERVICES PETROLIERS
SCHLUMBERGER [FR/FR]; 42 rue Saint Dominique, F-
75007 Paris (FR).

Applicant (for GB, JP, NL only): SCHLUMBERGER
HOLDINGS LIMITED; P.O. Box 71, Craigmuir Cham-

@y

@y

@y

)

bers, Road Town, Tortola, Virgin Islands, British, 1110
(VG).

Applicant (for all designated States except AE, AO, BH,
C4, CN, FR, GB, GH, IN, JP, LY, MA, MZ, N4, NG, NL,
PH, SD, §Y, US, VN): SCHLUMBERGER TECHNO-
LOGY B.V. [NL/NL]; Parkstraat 83-89, NL-2514 JG The
Hague (NL).

Applicant (for AE, AO, BF, BH, BJ, CF, CG, CI, CM, CN,
G4, GH, GN, GQ, GW, IN, KM, LY, MA, ML, MR, MZ,
NA, NE, NG, PH, SD, SN, SY, TD, TG, VN only): PRAD
RESEARCH AND DEVELOPMENT LIMITED; P.O.
Box 71, Craigmuir Chambers, Road Town, Tortola, Virgin
Island, British, 1110 (VG).

Applicant (for US only): SCHLUMBERGER TECHNO-
LOGY CORPORATION [US/US]; 300 Schlumberger
Drive, Sugar Land, Texas 77478 (US).

Inventors: BEDOUET, Sylvain; 11818 Chase Lake Dr.,
Houston, Texas 77077 (US). GISOLF, Adriaan; 3515
Shadowfern Drive, Houston, Texas 77082 (US). AYAN,
Cosan; Kerim sokak, Manolya apt. No. 2/11, Fenerbahce,
34726 Istanbul (TR). HEGEMAN, Peter; 12840 S. Kirk-

[Continued on next page]

(54) Title: PACKER TOOL INCLUDING MULTIPLE PORT CONFIGURATIONS

700
70<A -
/
T04A— N e
O O O
T04A— g
1\\ j( ™ A LToaA
047 | ;
s A
704A——>L | l\ ) 704
~T04A
7048
o
7048—\:‘:) \ED C/ ~— 7048
7048- 4 L7048
\O\\-@ i
N
7048 w i 8
7048/-J L 7048
© ’ O~
704817 | / N
: i
/ 70{45 / 7048
7048 7048

FiG.7

(57) Abstract: A tool is to be used within a wellbore including a wall
and extending into a formation with formation fluid. The tool includes a
packer expandable against the wellbore wall with ports included within
the packer to enable formation fluid to flow into the tool from the forma-
tion. The ports are arranged in a first port configuration optimized based
upon a first predetermined formation property.



WO 2015/095467 A1 AT 00T VAT 0RO A

74

31

wood Road, # 325, Stafford, Texas 77477 (US). LEE,
Ryan Sangjun; 5814 Ramblebrook Ln., Sugar Land,
Texas 77479 (US).

Agents: HEWITT, Cathy et al.; 10001 Richmond Aven-
ue, IP Administration Center of Excellence, Room 4720,
Houston, Texas 77042 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM,
GT, HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN,
KP, KR, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,

84)

RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))



WO 2015/095467 PCT/US2014/071061

PACKER TOOL INCLUDING MULTIPLE PORT
CONFIGURATIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority to U.S. Non-Provisional Patent Application
Serial Number 14/135835 filed on December 20, 2013, the contents of which are

incorporated herein for all purposes.

BACKGROUND

[0002] A wellbore is generally drilled into the ground to recover natural deposits of
hydrocarbons trapped in a geological formation below the Earth's crust. The wellbore
is traditionally drilled to penetrate a subsurface hydrocarbon formation in the
geological formation. As a result, the trapped hydrocarbons may be released and
recovered from the wellbore.

[0003] A variety of packers are used in wellbores to isolate specific wellbore
regions. A packer is delivered downhole on a conveyance and expanded against the
surrounding wellbore wall to isolate a region of the wellbore. Often, two or more
packers can be used to isolate one or more regions in a variety of well related
applications, including production applications, service applications and testing
applications.

[0004] In some applications, packers are used to isolate regions for collection of
formation fluids. For example, a straddle packer can be used to isolate a specific
region of the wellbore to allow collection of fluids. A straddle packer uses a dual
packer configuration in which fluids are collected between two separate packers. The
dual packer configuration, however, may be susceptible, such as to mechanical
stresses, that may limit the expansion ratio and the drawdown pressure differential

that can be employed.
SUMMARY

[0005] In an embodiment, the present disclosure may relate to a tool to be used
within a wellbore including a wall and extending into a formation with formation

fluid. The tool includes a packer expandable against the wellbore wall and ports
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included within the packer to enable formation fluid to flow into the tool from the
formation. The ports are arranged in a first port configuration optimized based upon a
first predetermined formation property.

[0006] In another embodiment, the present disclosure may relate to a method to
collect fluid within a wellbore including a wall and extending into a formation with
formation fluid. The method includes selecting a first port configuration for ports
positioned on a packer optimized based upon a first predetermined formation
property, expanding the packer against the wellbore wall, and receiving formation
fluid from the formation into the tool through the ports.

[0007] In yet another embodiment, the present disclosure may relate to a packer to
be used within a wellbore including a wall and extending into a formation with
formation fluid. The packer includes ports having a sample port to sample formation
fluid from the formation and a guard port to guard the sample port from
contamination, the ports included within the packer to enable formation fluid to flow
into the tool from the formation. Further, the ports are arranged in a first port
configuration optimized based upon a first ratio of permeability for the formation in a

first direction to permeability for the formation in a second direction.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a detailed description of the preferred embodiments of the invention,
reference will now be made to the accompanying drawings in which:

[0009] FIG. 1 shows a perspective view of a tool in accordance with one or more
embodiments of the present disclosure;

[0010] FIG. 2 shows a view of a two-dimensional projection of a port configuration
for a tool in accordance with one or more embodiments of the present disclosure;
[0011] FIG. 3 shows a cross-sectional view of a tool in accordance with one or
more embodiments of the present disclosure;

[0012] 4 shows a cross-sectional view of a tool in accordance with one or more
embodiments of the present disclosure;

[0013] FIG. 5 shows a view of a two-dimensional projection of a port configuration
for a tool in accordance with one or more embodiments of the present disclosure;
[0014] FIG. 6 shows a view of a two-dimensional projection of a port configuration

for a tool in accordance with one or more embodiments of the present disclosure;
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[0015] FIG. 7 shows a view of a two-dimensional projection of a port configuration
for a tool in accordance with one or more embodiments of the present disclosure;
[0016] FIG. 8 shows a view of a two-dimensional projection of a port configuration
for a tool in accordance with one or more embodiments of the present disclosure;
[0017] FIG. 9 shows a view of a two-dimensional projection of a port configuration
for a tool in accordance with one or more embodiments of the present disclosure;
[0018] FIG. 10 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0019] FIG. 11 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0020] FIG. 12 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0021] FIG. 13 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0022] FIG. 14 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0023] FIG. 15 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0024] FIG. 16 shows a view of a two-dimensional projection of a port
configuration for a tool in accordance with one or more embodiments of the present
disclosure;

[0025] FIG. 17 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure;

[0026] FIG. 18 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure;

[0027] FIG. 19 shows a view of a port configuration for a tool in accordance with

one or more embodiments of the present disclosure;
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[0028] FIG. 20 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure;

[0029] FIG. 21 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure;

[0030] FIG. 22 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure;

[0031] FIG. 23 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure;

[0032] FIG. 24 shows a view of a port configuration for a tool in accordance with
one or more embodiments of the present disclosure; and

[0033] FIG. 25 shows a flow chart of a method in accordance with one or more

embodiments of the present disclosure.
DETAILED DESCRIPTION

[0034] The following discussion is directed to various embodiments of the
invention. The drawing figures are not necessarily to scale. Certain features of the
embodiments may be shown exaggerated in scale or in somewhat schematic form and
some details of conventional elements may not be shown in the interest of clarity and
conciseness. Although one or more of these embodiments may be preferred, the
embodiments disclosed should not be interpreted, or otherwise used, as limiting the
scope of the disclosure, including the claims. It is to be fully recognized that the
different teachings of the embodiments discussed below may be employed separately
or in any suitable combination to produce desired results. In addition, one skilled in
the art will understand that the following description has broad application, and the
discussion of any embodiment is meant only to be exemplary of that embodiment, and
not intended to intimate that the scope of the disclosure, including the claims, is
limited to that embodiment.

[0035] Certain terms are used throughout the following description and claims to
refer to particular features or components. As one skilled in the art will appreciate,
different persons may refer to the same feature or component by different names.
This document does not intend to distinguish between components or features that
differ in name but are the same structure or function. The drawing figures are not

necessarily to scale. Certain features and components herein may be shown
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exaggerated in scale or in somewhat schematic form and some details of conventional
elements may not be shown in interest of clarity and conciseness.

[0036] In the following discussion and in the claims, the terms “including” and
“comprising” are used in an open-ended fashion, and thus should be interpreted to
mean “including, but not limited to... .” Also, the term “couple” or “couples” is
intended to mean either an indirect or direct connection. In addition, the terms “axial”
and “axially” generally mean along or parallel to a central axis (e.g., central axis of a
body or a port), while the terms “radial” and “radially” generally mean perpendicular
to the central axis. For instance, an axial distance refers to a distance measured along
or parallel to the central axis, and a radial distance means a distance measured

29 ¢¢

perpendicular to the central axis. The use of “top,” “bottom,” “above,” “below,” and
variations of these terms is made for convenience, but does not require any particular
orientation of the components.

[0037] Accordingly, disclosed herein is a tool and packer for use within a wellbore,
and/or a method to collect fluid within a wellbore. The tool includes a packer
expandable against the wellbore wall and one or more ports included within the
packer to enable formation fluid to flow into the packer from the formation. The ports
include a port configuration that is optimized based upon a predetermined formation
property, such as a ratio of permeability for the formation in a first direction to
permeability for the formation in a second direction. In one or more embodiments,
the port configuration may include a first port configuration and a second port
configuration, in which the ports are switchable between the first port configuration
and the second port configuration. The first port configuration may be optimized
based upon a first predetermined formation property, and the second port
configuration may be optimized based upon a second predetermined formation
property. Further, in one or more embodiments, the ports may include a sample port
and a guard port. Accordingly, one or more properties of the sample port, the guard
port, and/or the interaction between the sample port and the guard port may be
optimized based upon the predetermined formation property.

[0038] Referring now to FIGS. 1 and 2, multiple views of a tool 100 including a
packer 102 in accordance with one or more embodiments of the present disclosure are
shown. In particular, FIG. 1 shows a perspective view of the tool 100, and FIG. 2
shows a view of a two-dimensional projection of a port configuration for one or more

ports 104 included on the packer 102 of the tool 100. The tool 100 may be used
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within a wellsite system, which may be located onshore or offshore, in which one or
more of the present embodiments and methods for collecting one or more
measurements, data, information and/or samples may be employed and/or practiced.
For example, a wellbore or borehole (hereinafter “wellbore”) may be drilled and/or
formed within a subsurface, porous reservoir, or formation (hereinafter “formation”)
by one or more known drilling techniques. The wellbore may be drilled into or
formed within the formation to recover and/or collect deposits of hydrocarbons,
water, gases, such as, for example, non-hydrocarbon gases and/or other desirable
materials trapped within the formation. The wellbore may be drilled or formed to
penetrate the formation that may contain the trapped hydrocarbons, and/or other
desirable materials, such as, for example, gases, water, carbon dioxide, and/or the
like. As a result, the trapped hydrocarbons and/or other desirable materials may be
released from the formation and/or may be recovered or collected via the wellbore.
[0039] Embodiments of the present systems and methods may be utilized during
and/or after one or more vertical, horizontal and/or directional drilling operations or
combinations thereof. As a result, the wellbore may be a vertical wellbore, a
horizontal wellbore, an inclined wellbore, or may have any combination of vertical,
horizontal, and inclined portions. The above-described wellsite system may be used
as an example system in which the present disclosure may be incorporated and/or
utilized, but a person having ordinary skill in the art will understand that the present
disclosure may be utilized during and/or after any known drilling operation and/or
downhole application, as known to one having ordinary skill in the art, such as, for
example, logging, formation evaluation, drilling, sampling, formation testing,
completions, flow assurance, production optimization, cementing and/or abandonment
of the wellbore.

[0040] As shown, the tool 100 may include one or more packers 102, in which the
packer 102 may be expandable such that the packer 102 may expand against and seal
against a wall of a wellbore. For example, a packer in accordance with the present
disclosure may include and/or be formed of a flexible and/or elastomeric material for
squeezing, inflating, and/or otherwise expanding the packer.

[0041] The tool 100 may also include one or more ports 104 to enable fluid
communication with the wellbore. In particular, the tool may include one or more
ports 104 to enable formation fluid to flow into the packer 102 from the formation.

As shown in FIG. 1, the first packer 102 may include one or more ports 104
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positioned therein and/or formed therethrough, in which the ports 104 enable fluid
flow between the tool 100 and the wellbore through the packer 102. For example, the
packer 102, in addition to other packers shown and discussed within the present
disclosure, may include an expandable element, such as a rubber layer, an inflatable
layer, a rubber layer, and/or other similar elements. One or more of the ports 104 may
be formed and/or positioned within the expandable element of the first packer 102,
and/or one or more of the ports 104 may be surrounded, such as mostly surrounded,
by the expandable element. When the first packer 102 then expands against the wall
of the wellbore, the ports 104 may be positioned adjacent and/or partially embedded
within the wall of the wellbore.

[0042] A tool in accordance with the present disclosure, and/or one or more
components of the tool, may be adapted and/or configured to collect one or more
measurements, data and/or samples (hereinafter “measurements”) associated with and/or
based on one or more characteristics and/or properties relating to the wellbore and/or the
formation (collectively known hereinafter as “properties of the formation”). Accordingly,
a tool of the present disclosure may include one or more sensors to collect and measure
one or more characteristics and/or properties relating to the wellbore and/or the formation.
In such an embodiment, one or more sensors may be positioned on one or more of the
packers of the tool, and/or may be positioned within one or more intervals of the tool. For
example, a sensor may be positioned adjacent one or more of the ports of the tool, such as
positioned adjacent each port of the tool to measure one or more properties of the
formation.

[0043] A tool in accordance with the present disclosure, and/or one or more
components thereof, may be and/or may include, for example, one or more downhole
tools and/or devices that may be lowered and/or run into the wellbore. For example,
the tool 100 may be a downhole formation testing tool that may be used to
conduct, execute, and/or complete one or more downhole tests, such as, for
example, a local production test, a buildup test, a drawdown test, an injection test, an
interference test, and/or the like. The interference test may include, for example, an
interval pressure transient test (hereinafter “IPTT test”) and/or a vertical
interference test. It should be understood that the one or more downhole tests that
may be conducted by the tool 100 or components thereof may be any downhole tests

as known to one of ordinary skill in the art.
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[0044] A tool in accordance with the present disclosure, and/or one or more
components thereof, may be conveyed into the wellbore by any known conveyance,
such as drill pipe, tubular members, coiled tubing, wireline, slickline, cable, or any
other type of conveyance. For example, in one or more embodiments, the tool 100
may be conveyed into the wellbore via a wireline cable. As a result, a tool of the
present disclosure may be positionable and/or locatable within the wellbore and/or
adjacent to one or more wellbore walls (hereinafter “walls”) of the wellbore. In one or
more embodiments, a tool of the present disclosure may be configurable to collect one
or more measurements relating to the wellbore, the formation, and/or the walls of the
wellbore. For example, the tool 100 may be used to collect pressure data and/or
measurements relating to the wellbore and the formation. The tool 100 may be, for
example, a formation testing tool configured to collect the pressure data and/or
measurements relating to the wellbore and the formation. The tool 100 may be
connected to and/or incorporated into, for example, a drill string, a test string, or a
tool string.

[0045] In embodiments, a tool in accordance with the present disclosure, and/or one or
more components thereof, may be connected to and/or incorporated into, for example,
a modular formation dynamic tester (hereinafter “MDT”) test string. The drill string,
test string, or tool string may include one or more additional downhole components
(hereinafter “additional components™), such as, for example, drill pipe, one or more
drill collars, a mud motor, a drill bit, a telemetry module, an additional downhole tool,
and/or one or more downhole sensors. It should be understood that the drill string,
test string, or tool string may include any number of and/or any type of additional
downhole components as known to one of ordinary skill in the art.

[0046] As shown particularly in FIG. 2, the ports 104 of the tool 100 may include
one or more sample ports 104A and one or more guard ports 104B. For example, the
guard ports 104B may be positioned adjacent or in the vicinity of the sample ports
104A to reduce or prevent contamination from being introduced into a sample
collected by the tool 100. In FIG. 2, the guard ports 104B may be positioned above
and/or below the sample ports 104A such that contaminate may be collected by and
through the guard ports 104B for a cleaner sample to be collected by and through the
sample ports 104A. In particular, the guard ports 104B may be opened first to enable
formation fluid to flow therethrough to collect contaminate and filtrate, with the

sample ports 104 A then opened after the guard ports 104B such that the formation
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fluid collected through the sample ports 104A includes less contaminate and filtrate.
In FIG. 2, the ports 104 are shown in an individual port configuration, with the ports
104 individually formed and spaced from other ports 104. Further, the ports 104 are
shown in a staggered configuration with the sample ports 104A staggered and offset
in alignment from the guard ports 104B.

[0047] As atool is used within a wellbore extending into a formation to perform
various functions, such as receiving from and/or expelling fluid into the formation
when in the wellbore, the tool may be optimized based upon one or more properties of
the wellbore and formation. For example, a port configuration for the one or more
ports of the tool may be optimized based upon a predetermined formation property.
In one embodiment, a property of the formation may be determined, in which a port
configuration optimized for the determined property formation may then be selected
for use within a packer of a tool in accordance with the present disclosure. In such an
embodiment, the property of the formation may be determined and measured by a tool
in accordance with the present disclosure, such as when in use downhole with a
wellbore, in which the optimized port configuration for the formation property may
then be selected for use, or continued for use, while downhole. In another
embodiment, the property of the formation may be determined and measured using
other tools and/or methods, in which these formation properties may be used when
selecting an optimized port configuration. Accordingly, the port configuration of the
ports may be optimized based upon permeability anisotropy of the formation.

[0048] “Anisotropy” may refer to a variation of a property with the direction in
which the property is measured. Rock permeability is a measure of the conductivity
to fluid flow through the pore spaces of the rock. Formation and reservoir rocks often
exhibit permeability anisotropy whereby conductivity to fluid depends on the
direction of flow of the formation fluid. For example, when comparing permeability
measured parallel or substantially parallel to the formation bed boundaries, which
may be referred to as horizontal permeability, kp, and permeability measured
perpendicular or substantially perpendicular to the formation bed boundaries, which
may be referred to as vertical permeability, k,,. Such permeability anisotropy is
referred to as two-dimensional (hereinafter “2D”) anisotropy.

[0049] Further, a formation may exhibit anisotropy within the plane parallel or

substantially parallel to the formation bed boundaries, such that instead of a single
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value of horizontal permeability, kj,, separate components may be measured in
orthogonal or substantially orthogonal directions, such as, for example x- and y-
directions, referred to as k. and k,, respectively. A formation that exhibits variation
in permeability when measured vertically or substantially vertically, as well as, both
horizontally or substantially horizontal directions may be referred to as three-
dimensional (hereinafter “3D”) anisotropy. Rock that exhibits no directional variation
in permeability is referred to as “isotropic.”

[0050] One or more tools, such as the tool 100 shown above, in addition to other
tools, such as formation testing tools, may be used to determine 2D and/or 3D
permeability anisotropy, such as through an IPTT test. For example, during an [PTT
test, a tool may be used to pump formation fluid from the formation into the wellbore.
From the transient reservoir pressure response, 2D and/or 3D permeability anisotropy
may be measured, estimated, and/or otherwise determined. Such tests can be
performed with a single probe, multi probe, dual-packer, single packer, packer-packer
combinations, and/or packer-probe combinations.

[0051] In one or more embodiments, such as when sampling, a tool may be used to
obtain a fluid sample containing relatively low amounts of contamination, such as
drilling fluid contamination, with the sample collected at a pressure above the
saturation pressure of the fluid in a relatively short amount of time. As discussed
above, a focusing effect for a tool in accordance with the present disclosure may be
achieved by pumping and pulling mud filtrate from above or below the tool into guard
ports, focusing clean or low contamination formation fluid to the sample ports. The
efficiency of the sampling can vary significantly according to formation properties,
such as a formation permeability anisotropic ratio and viscosity contrast between mud
filtrate and formation fluid. Accordingly, in one or more embodiments, a port
configuration may be optimized based upon a predetermined formation property, such
as to minimize clean-up time, the time necessary for a tool and/or a packer to obtain
and collect a fluid sample that limits fluid contamination at a pressure above the
saturation pressure for the fluid.

[0052] A port configuration for a tool in accordance with the present disclosure may
be optimized, such as when sampling, based upon the operating conditions and
formation properties when in use within a wellbore. For example, one or more

geometric parameters of the sample ports and/or the guard ports may be changed to
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optimize the performance of the tool when used within a wellbore. In one
embodiment, the port configuration for the ports of the tool may be optimized based
upon a ratio or comparison of the permeability for the formation in a first direction
with respect to the permeability for the formation in a second direction, such as 2D
permeability anisotropy and/or 3D permeability anisotropy. Other properties of the
formation that may vary the geometry and configuration for the ports may include the
comparison of the viscosity of the drilling fluid filtrate with respect to the formation
fluid, the formation thickness, the depth of invasion within the formation, the
allowable pressure draw down for the formation fluid (e.g. due to saturation pressure),
and/or one or more other properties of the formation. Accordingly, one or more tests
may be conducted to estimate and determine one or more of the above properties,
such as 2D permeability anisotropy, 3D permeability anisotropy, fluid viscosity,
formation thickness, and/or depth of invasion.

[0053] One or more examples of embodiments that may incorporate a tool or a
method including an optimized port configuration may include: selectively opening
and/or closing ports positioned within a packer; selectively changing the shape and/or
size of a port; selectively moving a position of a port on the surface of a packer;
selectively directing one or more ports to be in fluid communication with a sample
flow path and/or a guard flow path, thereby selectively enabling one or more ports to
be a sample port and/or a guard port; selectively connecting to either smaller or larger
ports, such as sample ports or guard ports, that may be at a similar vertical alignment;
and/or other port parameters and configurations that may be varied and optimized.
[0054] Referring now to FIGS. 3 and 4, multiple cross-sectional views of a tool 300
in accordance with one or more embodiments of the present disclosure are shown.
The tool 300 may include an axis 390, such as extending through the tool 300. The
tool 300 may include a packer 302, with one or more ports 304 positioned on and/or
formed through the packer 302. The ports 304 may include one or more sample ports
and/or one or more guard ports and enable fluid flow between the tool 300 and the
wellbore through the packer 302.

[0055] Accordingly, FIG. 3 shows the tool 300 with the ports 304 in a first port
configuration optimized for a first predetermined formation property, and FIG. 4
shows the tool 300 with the ports 304 in a second port configuration optimized for a
second predetermined formation property. In this embodiment, the ports 304 may be

switchable between the first port configuration and the second port configuration. For
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example, one or more of the ports 304 of the tool 300 may be selectively opened
and/or closed based upon the predetermined formation properties to optimize the port
configuration of the ports 304.

[0056] In accordance with one or more embodiments of the present disclosure, the
ports 304, as shown in FIGS. 3 and 4, may include a first set of ports 304A and a
second set of ports 304B. In this embodiment, the first set of ports 304A may have a
first circumferential position on the packer 302 with respect to the axis 390, and the
second set of ports 304B may have a second circumferential position on the packer
302 with respect to the axis 390 that is different from the first circumferential position
for the first set of ports 304A. In FIGS. 3 and 4, as the x- and y-directions are shown,
referred to as k, and k,,, respectively, the first set of ports 304A may have the first
circumferential position such that the first set of ports 304A is oriented and/or face in
the x-direction. In such an embodiment, fluid flowing through the first set of ports
304A into and/or out of the tool 300 would flow in the x-direction in FIGS. 3 and 4.
Further, the second set of ports 304B may have the second circumferential position
such that the second set of ports 304B is oriented and/or face in the y-direction. In
such an embodiment, fluid flowing through the second set of ports 304B into and/or
out of the tool 300 would flow in the y-direction in FIGS. 3 and 4.

[0057] Accordingly, based upon one or more predetermined formation properties,
the tool 300 may switch between a first port configuration with the first set of ports
304A and a second port configuration with the second set of ports 304B. In FIGS. 3
and 4, the predetermined formation property may indicate that the formation may
exhibit anisotropy within the plane parallel or substantially parallel to the formation
bed boundaries. Accordingly, with respect to FIG. 3, in an embodiment in which the
predetermined formation property shows that the permeability of the formation is
greater in the y-direction, referred to as k,,, than the x-direction, referred to as k., then
the ports 304 of the tool 300 in the y-direction may be opened to enable fluid flow
therethrough while the ports 304 in the x-direction may be closed to prevent fluid flow
therethrough. For example, for the first port configuration in FIG. 3, the second set of
ports 304B may be opened to enable formation fluid to flow into the packer 302 from
the formation, while the first set of ports 304A may be closed to prevent formation

fluid to flow into the packer 302 from the formation.
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[0058] With respect to FIG. 4, in an embodiment in which the predetermined
formation property shows that the permeability of the formation is greater in the x-
direction, referred to as k,, than the y-direction, referred to as k,,, then the ports 304
of the tool 300 in the x-direction may be opened to enable fluid flow therethrough
while the ports 304 in the y-direction may be closed to prevent fluid flow
therethrough. For example, for the second port configuration in FIG. 4, the first set of
ports 304A may be opened to enable formation fluid to flow into the packer 302 from
the formation, while the second set of ports 304B may be closed to prevent formation
fluid to flow into the packer 302 from the formation.

[0059] Accordingly, with respect to FIGS. 3 and 4, the ports 304 may have a port
configuration such that the ports 304 oriented in the direction with higher or the
highest permeability may enable fluid flow therethrough while the ports 304 oriented
in the direction with lower or the lowest permeability may prevent fluid flow
therethrough, thereby focusing the sampling for the tool 300 in a direction with higher
permeability. In one or more embodiments, one or more ports 304 in the direction
with higher or the highest permeability may enable more fluid flow therethrough,
such as by increasing the size of such ports 304, while the ports 304 oriented in the
direction with lower or the lowest permeability may prevent, restrict, or otherwise
reduce fluid flow therethrough, such as by decreasing the size of such ports 304,
thereby focusing the sampling for the tool 300 in a direction with higher permeability.
Further, in one or more embodiments, one or more ports 304 in the direction with
higher or the highest permeability may be used as sample ports, such as to collect
fluid samples, while the ports 304 oriented in the direction with lower or the lowest
permeability may be used as guard ports, such as to guard the sample ports from fluid
contamination, thereby focusing the sampling for the tool 300 in a direction with
higher permeability.

[0060] Referring now to FIGS. 5 and 6, multiple two-dimensional projections of
port configurations for one or more ports 504 included on a packer 502 of a tool 500
in accordance with one or more embodiments of the present disclosure are shown.
The ports 504 may include one or more sample ports 504A and/or one or more guard
ports 504B and enable fluid flow between the tool 500 and the wellbore through the
packer 502. For example, in FIGS. 5 and 6, the sample ports 504A may be positioned
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centrally within the port configuration with the guard ports 504B positioned above
and/or below the sample ports S04A.

[0061] Accordingly, FIG. 5 shows the tool 500 with the ports 504 in a first port
configuration optimized for a first predetermined formation property, and FIG. 6
shows the tool 500 with the ports 504 in a second port configuration optimized for a
second predetermined formation property. In particular, FIG. 5 shows the first port
configuration of the ports 504 optimized for a first formation permeability anisotropic
ratio, and FIG. 6 shows the second port configuration of the ports 504 optimized for a
second formation permeability anisotropic ratio.

[0062] In FIG. S, the port configuration is optimized for a relatively lower ratio of
permeability for the formation measured in a direction perpendicular or substantially
perpendicular to the formation bed boundaries, which may be referred to as vertical
permeability, k,,, to permeability for the formation measured in a direction parallel or
substantially parallel to the formation bed boundaries, which may be referred to as
horizontal permeability, k. Further, in FIG. 6, the port configuration is optimized for
a relatively higher ratio of vertical permeability, k,,, to horizontal permeability, kj,.
Thus, in accordance with one or more embodiments of the present disclosure, as
vertical permeability increases with respect to horizontal permeability, one or more of
the following may occur: the sample ports 504A may increase in height; the distance
between the sample ports S04A and the guard ports 504B may increase; the guard
ports 504B may increase in height; and/or the guard ports 504B may increase in
width. Accordingly, as vertical permeability increases with respect to horizontal
permeability, the ports 504 may have one or more features optimized to increase the
size of the ports and/or the overall port configuration footprint in the vertical direction
with respect to the horizontal direction.

[0063] Referring now to FIG. 7, a two-dimensional projection of multiple port
configurations with one or more ports 704 included on a packer 702 of a tool 700 in
accordance with one or more embodiments of the present disclosure are shown. The
ports 704 may include one or more sample ports and/or one or more guard ports and
enable fluid flow between the tool 700 and the wellbore through the packer 702.
[0064] Accordingly, FIG. 7 shows the tool 700 with the ports 704 in a first port
configuration optimized for a first predetermined formation property and in a second

port configuration optimized for a second predetermined formation property. In this
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embodiment, the ports 704 may be switchable between the first port configuration and
the second port configuration. For example, one or more of the ports 704 of the tool
700 may be selectively opened and/or closed based upon the predetermined formation
properties to optimize the port configuration of the ports 704.

[0065] In accordance with one or more embodiments of the present disclosure, the
ports 704, as shown in FIG. 7, may include a first set of ports 704A and a second set
of ports 704B. In this embodiment, the first set of ports 704A may have a first port
configuration at a first axial position on the packer 702 with respect to an axis of the
tool 700, and the second set of ports 704B may have a second port configuration at a
second axial position on the packer 702 with respect to the axis of the tool 700 that is
different from the first axial position for the first set of ports 704A. For example, in
FIG. 7, the first set of ports 704 A of the first port configuration may have the first
axial position such that the first set of ports 704A is oriented, centered, and/or aligned
about an axial position A, and the second set of ports 704B of the second port
configuration may have the first axial position such that the first set of ports 704A is
oriented, centered, and/or aligned about an axial position B.

[0066] Accordingly, based upon one or more predetermined formation properties,
the tool 700 may switch between the first port configuration with the first set of ports
704 A and the second port configuration with the second set of ports 704B. In this
embodiment, the first port configuration for the first set of ports 704A may be similar
to the port configuration shown in FIG. 6, and the second port configuration for the
second set of ports 704B may be similar to the port configuration shown in FIG. 5.
[0067] Accordingly, in an embodiment in which the predetermined formation
property shows a relatively higher ratio of vertical permeability, k,,, to horizontal
permeability, kj,, the first port configuration may be used, in which the first set of
ports 704A having the axial position A may be positioned within a wellbore to be
axially aligned with a zone-of-interest within the formation. In an embodiment in
which the predetermined formation property shows a relatively lower ratio of vertical
permeability, k,,, to horizontal permeability, kj,, the second port configuration may be
used, in which the second set of ports 704B having the axial position B may be
positioned within a wellbore to be axially aligned with a zone-of-interest within the

formation. Thus, the tool 700 may then switch between the first port configuration
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with the first set of ports 704 A and the second port configuration with the second set
of ports 704B based upon one or more predetermined formation properties.

[0068] Referring now to FIG. 8, a two-dimensional projection of multiple port
configurations with one or more ports 804 included on a packer 802 of a tool 800 in
accordance with one or more embodiments of the present disclosure are shown. The
ports 804 may include one or more sample ports and/or one or more guard ports and
enable fluid flow between the tool 800 and the wellbore through the packer 802.
[0069] Accordingly, FIG. 8 shows the tool 800 with the ports 804 in a first port
configuration optimized for a first predetermined formation property and in a second
port configuration optimized for a second predetermined formation property. In this
embodiment, the ports 804 may be switchable between the first port configuration and
the second port configuration. The ports 804 may include a first set of ports 804A
and a second set of ports 804B, in which the first set of ports 804A may have a first
port configuration and the second set of ports 804B may have a second port
configuration. However, in this embodiment, the first port configuration with the first
set of ports 804A may have the same axial position on the packer 802 as the second
port configuration with the second set of ports 804B such that the first port
configuration may axially overlap, at least partially, with the second port
configuration.

[0070] In this embodiment, the first port configuration for the first set of ports 804A
may be similar to the port configuration shown in FIG. 6, and the second port
configuration for the second set of ports 804B may be similar to the port configuration
shown in FIG. 5. Accordingly, in an embodiment in which the predetermined
formation property shows a relatively higher ratio of vertical permeability, k,,, to
horizontal permeability, kj,, the first port configuration may be used, thereby enabling
fluid flow through the first set of ports 804A while preventing fluid flow through the
second set of ports 804B. In an embodiment in which the predetermined formation
property shows a relatively lower ratio of vertical permeability, k,,, to horizontal
permeability, kj, the second port configuration may be used, thereby enabling fluid
flow through the second set of ports 804B while preventing fluid flow through the
first set of ports 804A.

[0071] Referring now to FIGS. 9-11, multiple two-dimensional projections of port

configurations with one or more ports 904 included on a packer of a tool 900 in
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accordance with one or more embodiments of the present disclosure are shown. The
ports 904 may include one or more sample ports 904A and/or one or more guard ports
904B and enable fluid flow between the tool 900 and the wellbore through the packer.
[0072] With respect to one or more of the above embodiments, the sample ports and
the guard ports may be arranged with respect to each other such that the guard ports
may be positioned above and/or below an axial position of one or more sample ports.
For example, with respect to FIG. 2, the guard ports 104B may be positioned axially
above and/or axially below the sample ports 104A, such as with respect to an axis of
the packer 102 and the tool 100. However, as shown in FIGS. 9-11, the guard ports
904B and the sample ports 904A may have the same axial position and/or the axial
positions of the guard ports 904B and the sample ports 904A may overlap.

[0073] Further, with respect to one or more of the above embodiments, the sample
ports and the guard ports may be arranged with respect to each other such that the
guard ports may be positioned to the side, such as to the right and/or the left, of a
circumferential position of one or more sample ports. For example, with respect to
FIG. 2, the guard ports 104B may be positioned to the right and/or to the left of the
sample ports 104A, such as with respect to an axis of the packer 102 and the tool 100.
However, as shown in FIGS. 9-11, the guard ports 904B and the sample ports 904A
may have the same circumferential position and/or the circumferential positions of the
guard ports 904B and the sample ports 904A may overlap.

[0074] Accordingly, as shown in FIGS. 9 and 10, the port configuration may
include sample ports 904A and guard ports 904B, in which the sample ports 904A
may have one or more guard ports 904B surrounding the sample ports 904A. In such
an embodiment, the port configuration may include one or more guard ports 904B
with the same or overlapping circumferential positions as the sample ports 904 A.
Further, the port configuration may include one or more guard ports 904B with the
same or overlapping axial positions as the sample ports 904A. Thus, the sample ports
904A may have both vertical guarding and horizontal guarding from the guard ports
904B. Further, as shown in FIG. 11, the port configuration may include one or more
guard ports 904B with the same or overlapping circumferential positions as the
sample ports 904A. Such port configurations may enable the guard ports 904B to
decrease the time necessary for sampling clean-up as vertical permeability increases

with respect to horizontal permeability within a formation.

17



WO 2015/095467 PCT/US2014/071061

[0075] Referring now to FIGS. 12-16, multiple two-dimensional projections of port
configurations with one or more ports 1204 included on a packer of a tool 1200 in
accordance with one or more embodiments of the present disclosure are shown. The
ports 1204 may include one or more sample ports 1204A and/or one or more guard
ports 1204B and enable fluid flow between the tool 1200 and the wellbore through the
packer. Further, FIGS. 12-16 show a port configuration that may include an
individual port configuration, in which each of the ports 1204 may be individually
formed and spaced from other ports 1204 within the port configuration.

[0076] FIG. 12 shows a port configuration with one or more defined geometric
parameters. In accordance with one or more embodiments of the present disclosure,
one or more of the defined geometric parameters for the port configuration may be
optimized and adjusted based upon a predetermined formation property. The
geometric parameters for the ports 1204 of the port configuration may include one or
more of the following: a width of a sample port, Wg; a height of a sample port, Hg; a
width of a guard port, Wg; a height of a guard port, Hg; and a distance (e.g., vertical
distance) between the sample port and the guard port, d.

[0077] Accordingly, as one or more predetermined formation properties may
change and adjust, one or more parameters for the port configuration of a packer for a
tool used within the formation may be optimized for the changing predetermined
formation properties. FIGS. 13-16 show optimized port configurations for the ports
1204 of the tool 1200 as the ratio of vertical permeability, k,,, to horizontal
permeability, kj, for a formation increases. As vertical permeability, k,,, increases
with respect to horizontal permeability, kj,, the port configuration may be optimized
such that the guard ports 1204B may provide more vertical guarding for the sample
ports 1204A. Accordingly, as vertical permeability, k,,, increases with respect to
horizontal permeability, kj,, one or more of the following geometric parameters for
the port configuration may be optimized: the width of one or more sample ports
1204A, Wg, may increase; the height of one or more sample ports 1204A, Hg, may
increase; the width of one or more guard ports 1204B, W¢, may increase; the height
of one or more guard ports, Hg, may increase; the distance (e.g., vertical distance)
between one or more sample ports 1204A and one or more guard ports 1204B, d, may
increase; and a ratio of an area of one or more guard ports 1204B to the area of one or

more sample ports 1204A may increase.
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[0078] Referring now to FIGS. 17-20, multiple two-dimensional projections of port
configurations with one or more ports 1704 included on a packer of a tool 1700 in
accordance with one or more embodiments of the present disclosure are shown. The
ports 1704 may include one or more sample ports 1704A and/or one or more guard
ports 1704B and enable fluid flow between the tool 1700 and the wellbore through the
packer. Further, FIGS. 17-20 show a port configuration that may include an enclosed
port configuration and/or a concentric port configuration, in which the sample ports
1704 A may be enclosed and surrounded by the guard ports 1704B.

[0079] FIG. 17 shows a port configuration with one or more defined geometric
parameters. The geometric parameters for the ports 1704 of the port configuration
may include one or more of the following: a width of a sample port, Wg; a height of a
sample port, Hs; an inner width of a guard port, Wgin; an outer width of a guard port,
Wout; and a height of a guard port, He.

[0080] Accordingly, as one or more predetermined formation properties may
change and adjust, one or more parameters for the port configuration of a packer for a
tool used within the formation may be optimized for the changing predetermined
formation properties. FIGS. 17-20 show optimized port configurations for the ports
1704 of the tool 1700 as the ratio of vertical permeability, k,,, to horizontal
permeability, k;,, for a formation increases. As vertical permeability, k,,, increases
with respect to horizontal permeability, kj,, the port configuration may be optimized
such that the guard ports 1704B may provide more vertical guarding for the sample
ports 1704A. Accordingly, as vertical permeability, k,,, increases with respect to
horizontal permeability, kj,, one or more of the following geometric parameters for
the port configuration may be optimized: the inner width of one or more guard ports
1704B, Wgi,, may increase; the outer width of one or more guard ports 1704B,
Wout, may increase; the height of one or more guard ports, Hg, may increase; and a
ratio of an area of one or more guard ports 1704B to the area of one or more sample
ports 1704A may increase.

[0081] Referring now to FIGS. 21-24, multiple views of port configurations with
one or more ports 2104 included on a packer of a tool 2100 in accordance with one or
more embodiments of the present disclosure are shown. The ports 2104 may include
one or more sample ports 2104A and/or one or more guard ports 2104B and enable

fluid flow between the tool 2100 and the wellbore through the packer. Further, FIGS.
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21-24 show a port configuration that may include a ring port configuration, in which
one or more of the ports 2104 may extend substantially about the packer of the tool
2100.

[0082] FIG. 21 shows a port configuration with one or more defined geometric
parameters. The geometric parameters for the ports 2104 of the port configuration
may include one or more of the following: a height of a sample port, Hs; a height of a
guard port, Hg; and a distance (e.g., vertical distance) between the sample port and
the guard port, d.

[0083] Accordingly, as one or more predetermined formation properties may
change and adjust, one or more parameters for the port configuration of a packer for a
tool used within the formation may be optimized for the changing predetermined
formation properties. FIGS. 21-24 show optimized port configurations for the ports
2104 of the tool 2100 as the ratio of vertical permeability, k,,, to horizontal
permeability, k;,, for a formation increases. As vertical permeability, k,,, increases
with respect to horizontal permeability, kj,, the port configuration may be optimized
such that the guard ports 2104B may provide more vertical guarding for the sample
ports 2104A. Accordingly, as vertical permeability, k,,, increases with respect to
horizontal permeability, kj, one or more of the following geometric parameters for
the port configuration may be optimized: the height of one or more sample ports
2104A, Hg, may increase; the height of one or more guard ports, H¢, may increase;
the distance (e.g., vertical distance) between one or more sample ports 2104A and one
or more guard ports 2104B, d, may increase; and a ratio of an area of one or more
guard ports 2104B to the area of one or more sample ports 2104A may increase.
[0084] A tool in accordance with one or more embodiments of the present
disclosure may include one or more flow paths formed therein and/or extending
therethrough. For example, a tool in accordance with the present disclosure may
include one or more sample ports flow paths and one or more guard port flow paths.
In such an embodiment, the sample ports may be in fluid communication with the
sample port flow path of the tool such that fluid received through the sample ports
may be received and flow into the sample port flow path. Further, the guard ports
may be in fluid communication with the guard port flow path of the tool such that
fluid received through the guard ports may be received and flow into the guard port

flow path. This configuration may enable fluid that is received into the sample ports
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to be fluidly isolated from the guard ports, such as to prevent contamination for the
fluid received within the sample ports.

[0085] Further, a tool in accordance with the present disclosure may include one or
more valves, one or more gauges, and/or one or more sensors. For example, a tool in
accordance with the present disclosure may include one or more valves operably
coupled to one or more ports, one or more port configurations, one or more sets of
ports, and/or one or more flow paths. In an embodiment in which a tool includes
multiple sets of ports in multiple port configurations, a valve may be operably coupled
to one or more sets of ports in a different port configuration. In such an embodiment,
and with reference to FIG. 7, a first sample port valve may be operably coupled to the
sample ports 704A of the first port configuration, a first guard port valve may be
operably coupled to the guard ports 704A of the first port configuration, a second
sample port valve may be operably coupled to the sample ports 704B of the second
port configuration, and/or a second guard port valve may be operably coupled to the
guard ports 704A of the second port configuration. Accordingly, one or more of the
valves may be selectively opened or closed to enable or prevent fluid flow through
one or more of the ports.

[0086] Referring now to FIG. 25, a flow chart of a method 2500 to collect fluid
within a wellbore in accordance with one or more embodiments of the present
disclosure is shown. The method 2500 may include selecting a first port
configuration 2510, in which a first port configuration may be selected for the ports
positioned on a packer and is optimized based upon a first predetermined formation
property. For example, one or more predetermined formation properties may be used
when optimizing the configuration of ports on the packer, and such port
configurations may be selected for the ports on a packer of a tool when such
predetermined formation properties are expected to be encountered within a wellbore.
[0087] One or more predetermined formation properties that a port configuration
may be optimized for may include a ratio or comparison of the permeability for the
formation in a first direction with respect to the permeability for the formation in a
second direction, such as 2D permeability anisotropy and/or 3D permeability
anisotropy, the comparison of the viscosity of the drilling fluid filtrate with respect to
the formation fluid, the formation thickness, the depth of invasion within the
formation, the allowable pressure draw down for the formation fluid (e.g. due to

saturation pressure), and/or one or more other properties of the formation.
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Accordingly, in one or more embodiments, a property of the formation may be
determined, in which a port configuration optimized for the determined property
formation may then be selected for use within a packer of a tool in accordance with
the present disclosure. In such an embodiment, the property of the formation may be
determined and measured by a tool in accordance with the present disclosure, such as
when in use downhole with a wellbore, in which the optimized port configuration for
the formation property may then be selected for use, or continued for use, while
downhole. In another embodiment, the property of the formation may be determined
and measured using other tools and/or methods, in which these formation properties
may be used when selecting an optimized port configuration, such as when on the
surface before positioning a tool with an optimized port configuration within the
wellbore.

[0088] The method 2500 may then include expanding the packer 2520 and
receiving fluid through the ports 2530, in which the packer may be expanded against
the wellbore wall to receive formation fluid from the formation into the tool through
the ports. The method 2500 may further include selecting a second port configuration
2540 and switching between the first and second port configurations 2550. For
example, a second port configuration may be selected for the ports positioned on the
packer that is optimized based upon a second predetermined formation property. The
predetermined formation property may include a ratio or comparison of the
permeability for the formation in a first direction with respect to the permeability for
the formation in a second direction, such as 2D permeability anisotropy and/or 3D
permeability anisotropy, the comparison of the viscosity of the drilling fluid filtrate
with respect to the formation fluid, the formation thickness, the depth of invasion
within the formation, the allowable pressure draw down for the formation fluid (e.g.
due to saturation pressure), and/or one or more other properties of the formation.
According to certain embodiments, the second predetermined formation property may
be determined based on measurements, such as pretest pressure measurements,
resistivity measurements, and/or permeability measurements, made while the tool is
positioned within the wellbore.

[0089] In an embodiment in which the packer includes a first port configuration and
a second port configuration, the packer may switch between the first and second port
configurations, such as by selectively opening and closing one or more ports on the

packer. In another embodiment, packers having different port configurations, such as
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a first packer having a first port configuration and a second packer having a second
port configuration may be switched between, such as based upon the predetermined
formation properties expected to be encountered within a wellbore. In certain
embodiments, the first port configuration may be selected based on predetermined
formation properties obtained while the tool is located at the surface, for example
properties determined using historical well data, while the second port configuration
may be selected based on predetermined formation properties obtained while the tool
is positioned within the wellbore.

[0090] Further, the method 2500 may include optimizing geometric parameters for
the first port configuration 2560. Accordingly, selecting a first port configuration
2510 may include optimizing geometric parameters for the first port configuration,
such as by optimizing the distance between one or more ports of the packer,
optimizing the heights and/or widths of one or more ports, and/or optimizing a ratio of
the areas between one or more ports. Furthermore, the method 2500 may include
measuring formation properties 2570. For example, a tool in accordance with the
present disclosure may be used to measure permeability in one or more directions of a
formation, in which the first port configuration for the ports is then optimized for the
measured permeabilities and/or other properties.

[0091] A tool in accordance with the present disclosure may have an optimized port
configuration to obtain a fluid sample containing relatively low amounts of
contamination, such as drilling fluid contamination, with the sample collected at a
pressure above the saturation pressure of the fluid in a relatively short amount of time.
As discussed above, a focusing effect for a tool in accordance with the present
disclosure may be achieved by pumping and pulling mud filtrate from above or below
the tool into guard ports, focusing clean or low contamination formation fluid to the
sample ports. The efficiency of the sampling can vary significantly according to
formation properties, such as a formation permeability anisotropic ratio and viscosity
contrast between mud filtrate and formation fluid. Accordingly, in one or more
embodiments, a port configuration may be optimized based upon a predetermined
formation property, such as to minimize clean-up time, the time necessary for a tool
and/or a packer to obtain and collect a fluid sample that limits fluid contamination at a
pressure above the saturation pressure for the fluid.

[0092] A port configuration may be optimized based upon other one or more other

objectives, such as in addition or in alternative to minimizing clean-up time. For
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example, a port configuration may be optimized to capture a larger sample port
volume, in which the tool may then have a larger rate to receive fluid through the
sample port(s) as compared to the guard port(s), and thus may also have a larger area
for the sample port(s) as compared to the guard port(s). In another embodiment, the
tool may be used to characterize the formation fluid using one or more sensors and
gauges on the tool, as compared to collecting a fluid sample. The tool may then have
a smaller rate to receive fluid through the sample port(s) as compared to the guard
port(s), and thus may also have a smaller area for the sample port(s) as compared to
the guard port(s).

[0093] Further, a tool in accordance with the present disclosure may enable focused
sampling. As the ports may be in fluid communication with multiple flow paths, fluid
may be received through one or more ports to receive filtrate therein, whereas fluid
may be received through other ports to receive sample fluid. For example, a port may
be used on a packer to receive sample fluid therein, in which adjacent ports, such as
ports of the intervals and/or ports of the packers, may be used as guard ports to
receive filtrate therein that may be undesirable for sampling.

[0094] Furthermore, a tool in accordance with the present disclosure may enable
one or more ports, gauges, and/or sensors to observe and measure properties of the
wellbore and formation. For example, one or more ports may be used to receive fluid
therein or dispatch fluid therefrom. During this process, one or more gauges, one or
more sensors, and/or one or more other ports may be used to observe properties of the
wellbore and the formation, such as increases and/or decreases of fluid flow in areas
of the formation affected by the fluid moving through the ports of the tool.
Accordingly, the present disclosure contemplates a tool that may have a variety of
functions and uses without departing from the scope of the present disclosure.

[0095] Although the present invention has been described with respect to specific
details, it is not intended that such details should be regarded as limitations on the
scope of the invention, except to the extent that they are included in the

accompanying claims.
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CLAIMS

What is claimed is:
L. A tool to be used within a wellbore, the wellbore including a wall and
extending in a formation with formation fluid, comprising:

a packer expandable against the wellbore wall;

ports included within the packer to enable formation fluid to flow into the tool

from the formation; and
the ports being arranged in a first port configuration optimized based upon a

first predetermined formation property.

2. The tool of claim 1, further comprising a second port configuration, wherein:
the ports are switchable between the first port configuration and the second
port configuration; and
the second port configuration is optimized based upon a second predetermined

formation property.

3. The tool of claim 2, wherein:

the ports comprise a first set of ports and a second set of ports;

in the first port configuration, the first set of ports are configured to enable
formation fluid to flow into the tool from the formation and the second
set of ports are configured to prevent formation fluid to flow into the
tool from the formation; and

in the second port configuration, the first set of ports are configured to prevent
formation fluid to flow into the tool from the formation and the second
set of ports are configured to enable formation fluid to flow into the

tool from the formation.

4, The tool of claim 3, wherein:
the tool comprises an axis extending therethrough;
the first set of ports comprises a first circumferential position on the packer
with respect to the axis; and
the second set of ports comprises a second circumferential position on the
packer with respect to the axis different from the first circumferential

position.
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5. The tool of claim 3, wherein:
the tool comprises an axis extending therethrough;
the first set of ports comprises a first axial position on the packer with respect
to the axis; and
the second set of ports comprises a second axial position on the packer with

respect to the axis different from the first axial position.

6. The tool of claim 1, wherein the ports comprise a sample port to sample
formation fluid from the formation and a guard port to guard the sample port from

contamination.

7. The tool of claim 6, wherein the first port configuration is optimized by

optimizing an axial distance between the sample port and the guard port.

3. The tool of claim 6, wherein the first port configuration is optimized by

optimizing a ratio of an area of the sample port to an area of the guard port.

9. The tool of claim 6, wherein the first port configuration is optimized by

optimizing a height of the guard port.

10. The tool of claim 6, wherein the first port configuration is optimized by

optimizing a width of the guard port.

11. The tool of claim 1, wherein the first predetermined formation property is a
ratio of permeability for the formation in a first direction to permeability for the

formation in a second direction.

12. A method to collect fluid within a wellbore, the wellbore including a wall and
extending in a formation with formation fluid, the method comprising:
selecting a first port configuration for ports positioned on a packer optimized
based upon a first predetermined formation property;
expanding the packer against the wellbore wall; and

receiving formation fluid from the formation into the tool through the ports.
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13. The method of claim 12, further comprising:
selecting a second port configuration optimized based upon a second
formation property; and
switching between the first port configuration and the second portion

configuration.

14. The method of claim 13, further comprising;:

receiving formation fluid from the formation into the tool through a first set of
ports and preventing formation fluid to flow from the formation into
the tool through a second set of ports when in the first port
configuration; and

receiving formation fluid from the formation into the tool through the second
set of ports and preventing formation fluid to flow from the formation
into the tool through the first set of ports when in the second port

configuration.

15. The method of claim 13, wherein switching between the first port
configuration and the second portion configuration comprises:
switching between a first set of ports at a first circumferential position on the
packer and a second set of ports at a second circumferential position on
the packer; and
switching between the first set of ports at a first axial position on the packer

and the second set of ports at a second axial position on the packer.

16. The method of claim 12, wherein the ports comprise a sample port to sample
formation fluid from the formation and a guard port to guard the sample port from
contamination, wherein selecting the first port configuration for the ports comprises at
least one of:
optimizing an axial distance between the sample port and the guard port;
optimizing a ratio of an area of the sample port to an area of the guard port;
optimizing a height of the guard port; and
optimizing a width of the guard port.
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17. The method of claim 12, wherein selecting the first port configuration for the
ports comprises:
measuring permeability for the formation in a first direction;
measuring permeability for the formation in a second direction; and
selecting the first port configuration for the ports optimized based upon a ratio
of the permeability for the formation in the first direction to the

permeability for the formation in the second direction.

18. A packer to be used within a wellbore, the wellbore including a wall and
extending in a formation with formation fluid, the packer comprising:
ports comprising a sample port to sample formation fluid from the formation
and a guard port to guard the sample port from contamination, the
ports included within the packer to enable formation fluid to flow into
the tool from the formation;
the ports being arranged in a first port configuration optimized based upon a
first ratio of permeability for the formation in a first direction to

permeability for the formation in a second direction.

19. The packer of claim 18, further comprising a second port configuration,
wherein:
the ports are switchable between the first port configuration and the second
port configuration;
the second port configuration is optimized based upon a second ratio of the
permeability for the formation in the first direction to the permeability

for the formation in the second direction.

20. The packer of claim 18, wherein the first port configuration is optimized by
optimizing one of:

an axial distance between the sample port and the guard port;

a ratio of an area of the sample port to an area of the guard port;

a height of the guard port; and

a width of the guard port.
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