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METHOD AND APPARATUS FOR FORMATION TESTING

INVENTORS: NIEMEYER, Eick, KISCHKAT, Tobias and MEISTER, Matthias

BACKGROUND

Technical Field

[0001] The present disclosure generally relates to apparatuses and methods for evaluating

formations traversed by a well borehole.

Background Information

[0002] In the oil and gas industry, formation testing tools have been used for monitoring
formation pressures along a well borehole, obtaining formation fluid samples from the borehole,
and for predicting performance of reservoirs around the borehole. Such formatjon festing tools
typically contain an elongated body having an elastomeric packer and/or pad that is sealingly
urged against a zone of interest in the borehole to collect formation fluid samples in fluid
receiving chambers placed in the tool.

[0003] Downhole multi-tester instruments have been developed with extensible sampling
probes for engaging the borehole wall at the formation of interest for withdrawing fluid samples
from the formation and for measuring pressure. In downhole instruments of this nature an
internal pump or piston may be used after engaging the borehole wall to reduce pressure at the

instrument formation interface causing fluid to flow from the formation into the instrument.
SUMMARY

[0004] The following presents a general summary of several aspects of the disclosure in

order to provide a basic understanding of at least some aspects of the disclosure. This summary
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is not an extensive overview of the disqiosure. It is not intended to identify key or critical
elements of the disclosure or to delineate the scope of the claims. The following summary merely
presents some concepts of the disclosure in a general form as a prelude to the more detailed
descriptiop that follows.
[0005] One aspect of the disclosure provides a method for conducting a formation test
that includes providing a volume change model for a tool component, and providing a control
program that uses the volume change model to estimate a system volume change resulting froma
change in the tool component during a downhole operation.
[0006] Another aspect provides an apparatus for conducting a formation test that includes
a carrier conveyable into a well borehole, a formation test tool coupled to the carrier, the
formation test tool including a tool component, a measurement device that estimates a change in
the tool component during operation, and a processor that uses a volume change model to
estimate a system volume change resulting at least in part from the change in the tool component
during a downhole operation.
[0007] Yet another aspect of the disclosure provides a method for conducting a formation
test that includes conveying a tool component into a well borehole, contacting a subterranean
formation with a the tool component to establish fluidic communication with the subterranean
formation, conducting a formation test operation, and estimating a volume change using a

volume change model that relates a tool component change to a volume change.
BRIEF DESCRIPTION OF THE DRAWINGS
[0008] For detailed understanding of the present disclosure, references should be made to

the following detailed description of the several embodiments, taken in conjunction with the

accompanying drawings, in which like elements have been given like numerals and wherein:



10

15

20

WO 2008/008424

PCT/US2007/015878
3

[0009] Fig. 1 illustrates a non-limiting example of a well drilling apparatus;
[0010] Fig. 2 illustrates a non-limiting example of an extendable probe;
[0011] Fig. 3 illustrates a pad model;
[0012] Fig. 4 illustrates a non-limiting eiample of a method for generating a pad model;
[0013] Fig. 5 illustrates a non-limiting example of a method for evaluating a subterranean
formation; and
[0014] Fig. 6 illustrates a non-limiting example of a wireline apparatus
[0015]) Fig. 7 schematically illustrates another non-limiting example of an extendable
probe;
[0616] Fig. 8 is a non-limiting example of a method where a seal squeeze volume change
model is used to estimate a system volume change;
[0017] Fig. 9 is a non-limiting example of a method where a probe extension volume
change model is used to estimate a system volume change;
[0018] Fig. 10 is a non-limiting example of a method where a seal squeeze volume

change model and a probe extension volume change model are combined to estimate a system

volume change.
DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0019] Fig. 1 schematically illustrates a non-limiting example of a drilling system. 100 iq
a measurement- while-drilling (MWD) arrangement according to one embodiment of the
disclosure. A derrick 102 supports a drill string 104, which may be a coiled tube or drill pipe.
The drill string 104 may carfy a bottom hole assembly (BHA) 106 and a drill bit 108 at a distal

end of the drill string 104 for drilling a borehole 110 through carth formations.
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[0020] Drilling operations according to several embodiments may include pumping
dﬁlling fluid or "mud" from a mud pit 122, and using a circulation system 124, circulating the
mud through an inner bore of the drill string 104. The mud exits the drill string 104 at the drill
bit 108 and returns to the surface through an annular space between the drill string 104 and inner
wall of the borehole 110. The drilling fluid is designed to provide the hydrostatic pressure that is
greater than the formation pressure to avoid blowouts. The pressurized drilling fluid may further
be used to drive a drilling motor and may provide lubrication to various elements of the dnill
string.

[0021] In one non-limiting embodiment, subs 114 and 116 may be positioned as desired
along the drill string 104. As shown, a sub 116 may be included as part of the BHA 106. Each
sub 114, 116 may include one or more components 118 adapted to provide formation tests while
drilling '(“FTWD”) and/or functions relating to drilling parameters. The sub 114 may be used to
obtain parameters of interest relating to the formation, the formation fluid, the drilling fluid, the
drilling operations or any desired combination. Characteristics measured to obtain to the desired.
parameter of interest may include pressure, flow rate, resistivity, dielectric, temperature, optical
properties, tool azimuth, tool inclination, drill bit rotation, weight on bit, etc. These:
characteristics may be processed by a processor (not shown) downhole to determine the desired
parameter. Signals indicative of the parameter may then be transmitted to the surface via a
transmitter 112. The transmitter 112 may be located in the BHA 106 or at another location on
the drill string 104. These signals may also, or in the alternative, be stored downhole in a data
storage device and may also be processed and used downhole for geosteering or for any other
suitable downhole purpose. In one example, wired pipe may be used for transmitting
information.

[0022] One non-limiting example of a sub 116 component 118 may include a fluid

sampling probe having a seal that is mechanically pressed against the formation adjacent the
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borehole. In one example the seal may be a durable rubber pad, the pad being pressed hard
enough to form a hydraulic seal. The pad has an opening or port, which may be supported by an
inner tube. The tube may be metal, ceramic or any other useful material for a supporting inner
tube. The port and a conduit within. the probe provide fluid communication between the
formation and a sample chamber that, in turn, may be connected to a pump or piston that
operates to lower the pressure at the attached probe. When the pressure in the probe is lowered
below the pressure of the formation fluids, the formation fluids are drawn through the probe into
the instrument.
[0023] Fig. 2 illustrates a non-limiting example of an extendable probe 200, which may
be utilized as a sub component in a downhole tool such as the apparatus described abovq and
shown in Fig.1. The probe 200 may be incorporated into a BHA 106 as a sub component 118.
Continuing with Fig. 2 a probe body 202 has an inner cavity 220 housing a piston 216. The
piston 216 may include a structure that forms an annular region 218 in fluid communication with
a draw down port 214 in the body 202. Control ports 212 are used to convey hydraulic pressure
for reciprocating the piston 216 within the cavity.
[0024] The probe 200 may be hydraulically extendable for engaging a borehole wall 206
or the entire tool may be urged against the wall 206 using not-shown pistons located on a tool
side opposed to the pad side of the tool.
[0025] A pad 204 operates as a seal member between the probe 200 and the borehole
wall 206. The pad 204 includes a port 208 to allow formation fluid to enter the probe 200. An
insert 210 may be used to maintain an inner diameter of the port 208 as the pad 204 is forced
against the borehole wall 206. Hydraulic control for applying pad force F for sealing the tool
against the borehole wall may be isolated from the hydraulic control lines used for fluid
sampling and movement of the piston 216. In this manner, the probe may be moved without

affecting the sample volume within the tool. A test volume within the tool is relatively small and
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during a pressure test or other sensitive tests in which a volume change might affect the tests, a
deformation of the pad 204 may change the internal volume enough to affect test results. In
some examples, other extension probe configurations may be used where either pad movement
or piston extension movement may affect intemél system volume. Determining and/or
estimating how the pad is affected by the sealing force helps to characterize the effect of pad
deformation which might occur during such tests. Likewise, determining and/or estimating
piston movement helps to characterize the effect of piston movement during testing,.

[0026] - Fig. 4 illustrates a method 400 of characterizing a formation test tool to form a
pad model. Referring to Fig. 3 and Fig. 4, a tool seal member is modeled by testing or analysis
during manufacturing to determine material characteristics given selected tool parameters and
expected downhole operating conditions such as temperature. In the non-limiting example of
Fig. 3, pad material deformation “d” may be graphed with respect to force “F” shown in kilo-
Newtons kN, which is applied to the pad material as shown in the graph 300. The graph 300
simulates the effect on the pad of the force used to seal the pad against the borehole wall. As
shown, one might expect that a hysteresis effect may cause a first curve 302 to be associated with
an increasing applied force and a second curve 304 associated with a decreasing applied force.
The deformation is shown in millimeters (mm) and may be estimated downhole by any suitable
measuring device.

[0027] Continuing with Fig. 4, the method includes storing the pad model 402 and
providing a test parameter control program 404 that uses the pad model. In one embodiment, the
pad model may be used to correct a system volume calculation. In another embodiment, tllxe pad
model may be used to as part of active control for the test tool. In yet another embodiment, the
pad model may be used for a combination of tool control and correcting system volume

calculations.
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[0028] In one non-limiting example, an embodiment includes testing a pad at several
temperatures and applying a varying force to the pad at each of the several temperatures to
generate a pad model for several temperatures, which may be the case for several depths in a
well borehole. In another non-limiting example, the pad model may be generated to include one
or more ambient pressures in addition to the varying force. In one aspect, the pad model is

stored on a memory device to be disposed on the tool for downhole use of the model. In another

" non-limiting aspect the model may be stored on a computer-readable medium and used uphole,

as in the case, for example, of a wireline tool.

[0029] As mentioned, the method may further include providing a test parameter control
program that uses the pad model. In one non-limiting example a test parameter control program
may be a set of instructions stored in a memory device and disposed on the tool for downhole
control of the tool. In another non-limiting aspect, the test parameter control program may be a
set of instructions stored on a computer-readable medium and used uphole, as in the case, for
example, of a wireline tool. The control program may be used during operation to control the
formation test tool when the pad used to seal against the borehole wall is deformed due to pad
squeeze. The program may be used to correct for a sample volume change causéd by the pad- -
squeeze. Likewise, a change in the borehole wall that reduces pad squeeze may be detected
using the measurement device such as a pressure sensor or extension displacement sensor. In
one non-limiting example, probe extension may be measured to estimate pad deformation also
referred to as pad squeeze. Then the change in volume may be controlled during a pressure test
to help ensure a constant system volume is maintained, or to gather information for correlating
the volume change to the test data results or a combination of both.

[0030] Fig. 5 illustrates a method 500 for testing a subterranean formation. A seal
member or pad is sealed against a borehole wall 502 and fluidic communication is established

with the borehole wall 504. During a formation evaluation test, such as a formation pressure
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test, pad movement in the form of deformation or squeeze is estimated 506 and a test parameter
is controlled using the estimated pad movement 508. The pad movement may be compressive as
in a squeezing movement, or the pad movement may be an expansion where reduced pad force
allows the pad to relax.
[0031] In one non-limiting example, the pad movement due to squeeze and relaxation is
estimated using a pad model such as the pad model described above and shown in Fig. 3. In one
non-limiting embodiment, the test parameter controlled may include draw piston movement. In
another non-limiting example, the test parameter controlled may include pad pressure.
[0032] The present disclosure is not limited to while-drilling embodiments. In Fig. 6 for
example, a measuring tool 600 is shown disposed in a borehole 614 and supported by a wireline
cable 612. The tool 600 may be centralized in the borehole 614 centralizers 630. The cable 612
may be supported by a sheave wheel 618 disposed in a drilling rig 616 and may be wound on a
drum 620 for lowering or raising the tool 600 in the borehole. The cable 612 may comprise a
multi-strand cable having electrical conductors for carrying electrical signals and power from the
surface to the tool 600 and for transmitting data measured by the tool to the surface for
processing. The cable 612 may be interconnected to a telemetry interface circuit 622 and to a
surface acquisition unit 624.
{0033] In the non-limiting example of Fig. 6, the wireline tool 600 may include an
extendable probe 610 having an elastomer seal member or pad 608 at a distal end of the
extendable probe. Such a probe may be similar to the probe 200 described above and shown in
Fig. 2. In one non-limiting aspect, the pad 608 may be modeled as described above and shown
in Figs. 3 and 4. In another non-limiting aspect, the tool 600 may be used to evaluate a
subterranean formation in similar fashion as described above and shown in Fig. 5.
[0034] Fig. 7 schematically illustrates another non-limiting example of an extendable

probe 700 that may be used in several embodiments of the disclosure and is useful in downhole
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fluid sampling and formation testing operations. In the example of Fig. 7, the extendable probe
700 is shown in an extended position. A pad 204 similar to the pad 204 described above and
shown in Fig. 2 is disposed on an end of a piston 704. The pad 204 is pressed against the
borehole wall 726 by the piston 704. A port 208 in the pad 204 provides fluid communication
between the probe 700 and the formation being tested. A formation fluid conduit 702 extends
axially through the piston 704. The formation fluid conduit 702 extends from the port 208
through the piston 704. A draw down pump 706 is in communication with the formation fluid
conduit 702, and the draw down pump 706 may be used to reduce pressure at the port 208 to
urge formation fluid from the formation into the formation fluid conduit 702.

[0035] In the example of Fig. 7, the piston 704 is housed within a housing 708 having an
internal cavity 710. The piston 704 moves within the cavity 710 by the use of a piston extension
pump 712 that is in fluid communication with the cavity 710. Other piston extension devices,
such as mechanical devices, electrical and/or electro-mechanical devices may be used and are
considered within the scope of the disclosure. Hydraulic fluid 714 is pumped into the cavity 710
by the extension pump 712, and hydraulic pressure in the cavity 710 operates on the piston 704
to retract or extend the piston 704 as shown.

[0036] Movement of the piston 704 in several probe arrangements may cause a
consequent volume chan;ge in the formation fluid path as indicated by the arrow 714. This
portion of the formation fluid path may be part of the system volume Vsys that is used for several
test operations. In the example shown, the formation fluid conduit 702 is in communication with
a tool housing portion 716. The tool housing portion 716 includes an internal cavity 718 in
which the formation fluid conduit 702 reciprocates. Seals 720 may be used to prevent leakage of
pressurized formation fluid via the annular space between the tool housing portion 716 and the

formation fluid conduit 702.
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[0037] Movement of the piston 704, as indicated by arrow 722, may be detected using
any number of techniques. In several non-limiting embodiments, the piston movement is
estimated using a suitable sensor 724. The sensor 724 may be one or more of a pressure sensor,
a force sensor, a displacement sensor or any other sensor useful for estimating movement of the
piston 704.

[0038] The estimated piston movement may be used along with known system volume
parameters to estimate a change in Vsys due to piston movement. In one embodiment, a cross-
section area of the formation fluid conduit 702 may be used with the estimated piston movement
to estimate a volume change such as that indicated at 714. Of course, other piston configurations
may include an internal volume that is affected by the piston movement and which may not
include a change in the formation fluid conduit 702 as shown here. Those skilled in the art with
the benefit of the present disclosure will recognize that any internal volume affected by piston
movement is within the scope of the disclosure.

[0039] Fig. 8 is a non-limiting example of a method where a seal squeeze volume change
model 802 is used to estimate a system volume change. The method 800 includes sealing a pad
against a borehole wall 804 and establishing fluid communication with the borehole wall 806.
The method 800 includes estimating pad squeeze based at least in part on pad pressure 808. A
system volume change may be estimated 810 based in part on the estimated pad squeeze. In one
example the estimated volume change may be used to control a test parameter 812. In one
example the estimated volume change may be used to calculate a correction factor for formation
testing operations 814. In yet another example the estimated volume change may be used to
control a test parameter 812 in addition to calculating a correction factor for formation testing
operations 814. Using the method 800 allows for using volume change for correct test data

results or to control the system volume to maintain a constant system volume or a combination of

both.
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[0040] Fig. 9 is a non-limiting example of a method 900 where a probe extension volume
change model 902 is used to estimate a system volume change. The method 900 includes sealing
a pad against a borehole wall 904 and establishing fluid communication with the borehole wall
006. The method 900 includes estimating probe extension 908. A system volume change may
be estimated 910 based in part on the estimated probe extension. In one example the estimated
volume change may be used to control a test parameter 912. In one example the estimated
volume change may be used to calculate a correction factor for formation testing operations 914.
In yet another example the estimated volume change may be used to control a test parameter 912
in addition to calculating a correction factor for formation testing operations 914. Using the
method 900 allows for using volume change for correct test data results or to control the system
volume to maintain a constant system volume or a combination of both.

{0041] Fig. 10 is a non-limiting example of a method 1000 where a seal squeeze volume
change model 802 and a probe extension volume change model 902 are combined to estimate a
system volume change. The method 1000 includes sealing a pad against a borehole wall and
establishing fluid communication with the borehole wall as discussed above for the respective
method embodiments 800, 900. A system volume change may be estimated 1002 based in part
using estimated probe movement and the probe extension volume change model 902 and based
in part on pad deformation and the seal squeeze volume change model 802. In one example the
estimated volume change may be used to control a test parameter 1004. In one example the
estimated volume change may be used to calculate a correction factor for formation testing
operations 1006. In yet another example the estimated volume change may be used to control a
test parameter 1004 in addition to calculating a correction factor for formation testing operations
1006. Using the method 1000 allows for using volume change for correct test data results or to

control the system volume to maintain a constant system volume or a combination of both.
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[0042] Having described above the several aspects of the disclosure, one skilled in the art
will appreciate several particular embodiments disclosed herein. By way of example and not for
limiting the disclosure, several particular embodiments are provided below.
[0043] In one particular embodiment, a method for conducting a formation test includes
providing a volume change model for a tool component, and providing a control program that
uses the volume change model to estimate a system volume change resulting from a change in
the tool component during a downhole operation.
[0044] In another embodiment, 2 method for conducting a formation test includes stoning
one or more of a volume change model and a control program on a computer-readable medium.
[0045] In another embodiment, a method for conducting a formation test includes storing
one or more of a volume change model and a control program on a computer-readable medium
and disposing the computer readable medium in a formation test sub. In one aspect, the
formation test sub may be conveyed on one or more of a wireline formation test sub and a while-
drilling formation test sub.
[0046] In another particular embodiment, a method for conducting a formation test
includes providing a volume change model comprising a seal model, the seal model relating a
system volume change to seal deformation.
[0047] In another particular embodiment, a method for conducting a formation test
includes providing a volume change model comprising a pro.be model relating a system volume
change to probe movement.
[6048] In another particular embodiment, a method for conducting a formation test
includes providing a volume change model comprising a combination of a seal model and a
probe model, the seal model and probe model relating a system volume change to respective seal

deformation and probe movement.
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[0049] In one particular embodiment, an apparatus for conducting a formation test
includes a carrier conveyable into a well borehole, a formation test tool coupled to the carrier, the
formation test tool including a tool component, a measurement device that estimates a change in
the tool component during operation, and a processor that uses a volume change model to
estimate a system volume change resulting at least in part from the change in the tool component
during a downhole operation.
[0050] In one particular embodiment, an apparatus for conducting a formation test
includes a controller that controls a test operation using an estimated system volume change.
[0051] In another particular embodiment, an apparatus for conducting a formation test
includes an extendable formation fluid sampling probe, where an estimated tool component
change includes an extension of the formation fluid sampling probe.
[0052] In another embodiment, an apparatus for conducting a formation test includes a
tool component comprising a seal that engages a subterranean formation, where an estimated tool
component change includes a deformation of the seal.
[0053] Yet another aspect of an apparatus for conducting a formation test is a formation
test tool comprising an extendable formation fluid sampling probe having a seal member
disposed on a distal end of the formation fluid sampling probe, where an estimated tool
componen't change includes an extension of the formation fluid sampling probe in combination
with a deformation of the seal.
[0054] In one particular embodiment, an apparatus for conducting a formation test
includes a formation test tool that comprises an extendable formation fluid sampling probe
having a seal disposed on a distal end of the formation fluid sampling probe and a measurement
device measuring one or more of i) a distance relating to an extension of the formation fluid
sampling probe, ii) a force exerted on the seal, and iii) a hydraulic pressure used to extend the

formation fluid sampling probe.
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[0055] In another embodiment, an apparatus for conducting a formation test includes a
controller that controls one or more of a formation fluid draw pump and a probe extension pump.
[0056) In one aspect a carrier comprises at least one of a drill pipe, a wired pipe, a coil
tube, and a wireline. ‘
[0057] In one particular embodiment, a method for conducting a formation test includes
conveying a tool component into a well borehole, contacting a subterranean formation with a the
tool component to establish fluidic communication with the subterranean formation, conducting
a formation test operation, and estimating a volume change using a volume change model that
relates a tool component change to a volume change.
[0058] In one particular embodiment, a method for conducting a formation test includes
using a seal th-at contacts a subterranean formation, where a volume change model comprises a
seal model, the seal model relating a system volume change to seal deformation.
{0059] In another particular embodiment, a method for conducting a formation test
includes using a tool component that has a probe having a seal at a distal end for contacting a
subterranean formation, where a volume change model comprises a probe model relating a
system volume change to probe movement.
[0060] In another particular embodiment, a method for conducting a formation test
includes using a tool component that has a probe having a seal at a distal end for contacting a
subterranean formation, where a volume change model comprises a combination of a seal model
and a probe model, the seal model and probe model relating a system volume change to
respective seal deformation and probe movement.
[0061] In several other embodiments, a method for conducting a formation test includes
estimating a correction factor for correcting formation test information, the correction factor
being based at least in part on the estimated system volume change. In another aspect a method

includes controlling a test parameter and estimating a correction factor for correcting formation
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test information, the controlling and the correction factor being based at least in part on estimated
system volume change. In another embodiment a volume change model comprises an estimated
response of a seal member material to a downhole parameter. In another embodiment a
downhole parameter comprises one or more of i) a distance relating to an extension of the seal
member ii) a force exerted on the seal member, and iii) a hydraulic pressure used to extend the
seal member for contacting the subterranean formation.

[0062] The present disclosure is to be taken as illustrative rather than as limiting the
scope or nature of the claims below. Numerous modifications and variations will become
apparent to those skilled in the art after studying the disclosure, including use of equivalent
functional and/or structural substitutes for elements described herein, use of equivalent
functional couplings for couplings described herein, and/or use of equivalent functional actions
for actions described herein. Such insubstantial variations are to be considered within the scope
of the claims below.

[0063] Given the above disclosure of general concepts and several particular
embodiments, the scope of protection is defined by the claims appended hereto. The issued
claims are not to be taken as limiting Applicant's right to claim disclosed, but not yet literally
claimed subject matter by way of one or more further applications including those filed pursuant

to the laws of the United States and/or international treaty.
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CLAIMS
What is claimed is:
1. A method for conducting a formation test comprising:

providing a volume change model for a tool component; and
providing a control program that uses the volume change model to estimate a system

volume change resulting from a change in the tool component during a downhole operation.

2. The method of claim 1 further comprising storing one or more of the volume change

model and the control program on a computer-readable medium.

3. The method of claim 2 further comprising disposing the computer readable medium in a

formation test sub.

4. The method of claim 1, wherein the volume change model comprises a seal model, the

seal model relating a system volume change to seal deformation.

5. The method of claim 1, wherein the volume change model comprises a probe model, the

probe model relating a system volume change to probe movement.

6. The method of claim 1, wherein the volume change model comprises a combination of a
seal model and a probe model, the seal model and probe model relating a system volume change

to respective seal deformation and probe movement.
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7. The method of claim 3, wherein disposing the computer readable medium in a formation
test sub comprises disposing the computer readable medium in one or more of a wireline

formation test sub and a while-drilling formation test sub.

8. An apparatus for conducting a formation test comprising:

a carrier conveyable into a well borehole;

a formation test tool coupled to the carrier, the formation test tool including a tool
component;

a measurement device that estimates a change in the tool component during operation;
and

a processor that uses a volume change model to estimate a system volume change

resulting at least in part from the change in the tool component during a downhole operation.

9. The apparatus of claim 8 further comprising a controller that controls a test operation

using the estimated system volume change.

10. The apparatus of claim 8, wherein the tool component comprises an extendable formation

fluid sampling probe, the estimated tool component change being an extension of the formation

fluid sampling probe.

11. The apparatus of claim 8, wherein the tool component comprises a seal that engages a

subterranean formation, the estimated tool corﬁponent change being a deformation of the seal.

12. The apparatus of claim 8, wherein the formation test tool comprises an extendable

formation fluid sampling probe having a seal member disposed on a distal end of the formation
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fluid sampling probe, the estimated tool component change being an extension of the formation

fluid sampling probe in combination with a deformation of the seal.

13. The apparatus of claim 8, wherein the formation test tool comprises an extendable
formation fluid sampling probe having a seal disposed on a distal end of the formation fluid
sampling probe, the measurement device measuring one or more of i) a distance relating to an
extension of the formation fluid sampling probe, ii) a force exerted on the seal, and i11) a

hydraulic pressure used to extend the formation fluid sampling probe.

14. The apparatus of claim 9, wherein the controller controls one or more of a formation fluid

draw pump and a probe extension pump.

15. The apparatus of claim 8, wherein the carrier comprises at least one of a drill pipe, a

wired pipe, a coil tube, and a wireline.

16. A method for conducting a formation test comprising:
conveying a tool compenent into a well borehole;
contacting a subterranean formation with a the tool component to establish fluidic
communication with the subterranean formation;
conducting a formation test operation; and
estimating a volume change using a voiume change model that relates a tool component

change to a volume change.
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17. The method of claim 16, wherein the tool component includes a seal that contacts the
subterranean formation, the volume change model comprises a seal model, the seal model

relating a system volume change to seal deformation.

18. The method of claim 16, wherein the tool component includes a probe having a seal at a
distal end for contacting the subterranean formation, the volume change model comprising a

probe model relating a system volume change to probe movement.

19. The method of claim 16, wherein the tool component includes a probe having a seal ata
distal end for contacting the subterranean formation, the volume change model comprising a
combination of a seal model and a probe model, the seal model and probe model relating a

system volume change to respective seal deformation and probe movement.

20.  The method of claim 16, wherein conveying a tool component into a well borehole

comprises using one or more of a drill pipe, a wired pipe, a coil tube, and a wireline.

21. The method of claim 16 further comprising controlling a test parameter based at least in

part on the estimated system volume change.

22.  The method of claim 16 further comprising estimating a correction factor for correcting
formation test information, the correction factor being based at least in part on the estimated

system volume change.
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23. The method of claim 16 further comprising controlling a test parameter and estimating a
correction factor for correcting formation test information, the controlling and the correction

factor being based at least in part on the estimated system volume change.

24, The method of claim 16, wherein the volume change model comprises an estimated

response of a seal member material to a downhole parameter.

25. The method of claim 24, wherein the downhole parameter comprises one or more ofi)a
distance relating to an extension of the seal member ii} a force exerted on the seal member, and
iii) a hydraulic pressure used to extend the seal member for contacting the subterranean

formation.

26. The method of claim 21, wherein controlling the test parameter includes controlling one

or more of a formation fluid draw pump and a probe extension pump.
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