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SYSTEM AND METHOD FOR OBTAINING 
FORMATION FLUID SAMPLES FOR ANALYSIS 

BACKGROUND 

[0001] The invention generally relates to a system and 
method for obtaining ?uid samples from a surrounding 
formation. The samples are collected for analysis in deter 
mining characteristics of the formation and ?uids contained 
in the formation. 

[0002] A variety of sampling tools, such as modular 
dynamics formation tester tools (MDT tools) can be run into 
a Wellbore to obtain and evaluate formation ?uid samples. 
MDT tools have been used With single probes or tWo 
separate in?atable packers. The probe or separate packers 
are designed to insulate the formation ?uid sample from Well 
?uid in the Wellbore While a pump in the MDT tool draWs 
in the formation ?uid sample. 

[0003] However, the single probe type of tool is only 
capable of placing a limited surface in contact With the 
formation, and this limited contact can create di?iculty in 
collecting formation ?uid in a variety environments, includ 
ing loW formation permeability environments. The dual 
packer con?guration can overcome some of these problems, 
but depressuriZation betWeen the separate packers during 
sampling generates signi?cant mechanical stress on the 
packers. Accordingly, the packers must be designed to 
Withstand this mechanical stress Which places substantial 
limitations on the range of applications for Which the system 
can be designed. For example, the expansion capabilities of 
the packers may be limited and/or the packers can be 
subjected to severe damage When cycled multiple times. An 
additional problem associated With the dual packer con?gu 
ration is the heightened stress placed on the formation. 

SUMMARY 

[0004] The present invention comprises a system and 
method for taking formation ?uid samples from Within a 
Wellbore. A sole or single expandable packer is utiliZed to 
insulate the formation ?uid sample from Well ?uid While the 
formation ?uid sample is obtained. The design of the single 
packer enables the collection of formation ?uid samples 
through a relatively large area Without incurring detrimental 
mechanical stresses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Certain embodiments of the invention Will hereaf 
ter be described With reference to the accompanying draW 
ings, Wherein like reference numerals denote like elements, 
and: 

[0006] FIG. 1 is a front elevation vieW of a modular 
dynamics formation tester tool and a single expandable 
packer structure deployed in a Wellbore, according to one 
embodiment of the present invention; 

[0007] FIG. 2 is a vieW similar to that of FIG. 1 but 
shoWing the single expandable packer structure in an 
expanded state, according to an embodiment of the present 
invention; 

[0008] FIG. 3 is a front elevation vieW of a modular 
dynamics formation tester tool and a single expandable 
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packer structure deployed in a Wellbore, according to an 
alternate embodiment of the present invention; and 

[0009] FIG. 4 is a ?oWchart illustrating one example of a 
sampling methodology, according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION 

[0010] In the folloWing description, numerous details are 
set forth to provide an understanding of the present inven 
tion. HoWever, it Will be understood by those of ordinary 
skill in the art that the present invention may be practiced 
Without these details and that numerous variations or modi 
?cations from the described embodiments may be possible. 

[0011] The present invention relates to a system and 
methodology for obtaining and analyZing ?uid samples from 
a formation. A system having an MDT tool and a single 
packer is deployed in a Wellbore along a desired formation. 
The single packer is expanded against the Wellbore Wall 
adjacent the desired formation to seal off a sample collection 
region. A pump Within the MDT tool is activated to create a 
suction in the sample collection region Which draWs in a 
formation ?uid sample. The formation ?uid sample can then 
be analyZed or directed to an appropriate collection location 
for analysis. 

[0012] The use of the single packer design ensures the 
mechanical stress generated on the packer structure is sub 
stantially loWer than the stress that Would otherWise be 
generated on tWo or more separate packers. The single 
packer design further enables the construction of a formation 
?uid sample collection region along the packer that is at least 
as large as the surface area available When separate packers 
are utiliZed. Accordingly, in some applications, it becomes 
possible to reduce or Weaken the structural capability of the 
single packer Without sacri?cing functionality or durability. 
The single packer design also facilitates substantially higher 
expansion ratios and an increase in the number of expansion/ 
contraction cycles of the packer before failure. 

[0013] Referring generally to FIG. 1, an embodiment of a 
formation ?uid sampling system 20 is illustrated as deployed 
in a Wellbore 22 formed in a formation 24 from Which a 
formation ?uid sample is to be obtained. The formation ?uid 
sampling system comprises a single in?atable packer 26 
combined With a modular dynamics formation tester (MDT) 
tool 28. The MDT tool 28 and single in?atable packer 26 are 
deployed in Wellbore 22 via a deployment system 30 that can 
comprise, for example, a cable, Wireline, coiled tubing or 
other suitable deployment system. 

[0014] The MDT tool 28 can be constructed in a variety of 
con?gurations depending on the speci?c sampling applica 
tion. For example, the MDT tool may comprise sample 
sections, multi-sample sections, pump system sections, elec 
tric sections, hydraulic sections, OFA modules and other 
sections or modules in a variety of arrangements. MDT 
tools, in several con?gurations, are commercially available 
from Schlumberger Corporation. To facilitate explanation of 
the formation ?uid sampling system 20, hoWever, the MDT 
tool 28 is illustrated as having an electric section 32, a 
pumping system section 34, and a sample section 36 for 
storing a formation ?uid sample obtained through packer 26. 
In some applications, sample section 36 may comprise a 
plurality of sample chambers individually activated by a 
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surface control 38. For example, When pumping system 34 
is operated to draW formation ?uid samples from a desired 
location, electromechanically actuated throttle/seal valves 
(not shown) can be controlled by surface control 38 to direct 
each individual formation ?uid sample into an appropriate 
corresponding sample chamber. 

[0015] In the illustrated embodiment, MDT tool 28 is able 
to selectively expand single packer 26 When desired for the 
collection and analysis of a formation ?uid sample. For 
example, MDT tool 28 and single packer 26 can be designed 
so the MDT tool is able to selectively in?ate the packer 
Which causes it to expand against the surrounding Wellbore 
Wall. Once expanded, a formation ?uid sample can be draWn 
in through the packer structure. 

[0016] The illustrated single packer 26 comprises ?xed 
mechanical ends 40 and 42 Which de?ne the longitudinal 
extremities of the packer. An inner sealing bladder 44 is 
positioned betWeen ?xed ends 40 and 42 and may be 
selectively in?ated by pumping system 34 via a supply 
conduit 46, such as a hydraulic tube. Radially outWard of 
inner sealing bladder 44, an expandable mechanical struc 
ture 48 is positioned to provide support for the overall 
packer structure. The expandable mechanical structure 48 
also can be used to provide space for routing one or more 
conduits 50, eg hydraulic hoses, through Which ?uid 
samples are obtained and directed to a collection location, 
such as sample section 36. The expandable mechanical 
structure 48 may comprise a variety of mechanical elements, 
including longitudinal slats, crisscrossing slats, mesh mate 
rial or other materials or structures that accommodate 
repeated cycles of expansion and contraction. 

[0017] The single expandable packer 26 further comprises 
at least tWo seal members 52 and 54 that are longitudinally 
separated to create a formation ?uid sample intake region 56 
through Which formation ?uid samples are draWn into 
packer 26 from the surrounding formation 24. The seal 
members 52 and 54 are designed to form a seal against a 
surrounding Wall 58 that de?nes Wellbore 22. The seal 
members are formed from appropriate sealing materials and 
may comprise elastomeric covers, e.g. rubber covers. In the 
embodiment illustrated, seal members 52 and 54 are posi 
tioned along the exterior of expandable mechanical structure 
48 and may be located adjacent ?xed ends 40 and 42, 
respectively. In fact, the longitudinally outlying ends of seal 
members 52 and 54 may be connected to ?xed ends 40 and 
42, respectively. 

[0018] With further reference to FIG. 1, an expandable 
screen 60 may be positioned along an exterior of expandable 
mechanical structure 48 in the ?uid sample intake region 56. 
Expandable screen 60 blocks the in?ux of sand or other ?nes 
that Would otherWise enter single packer 26 With the for 
mation ?uid sample. The ?uid sample intake region 56 is 
generally enclosed other than expandable screen 60 and the 
one or more conduits 50. Thus, When single packer 26 is 
expanded and pumping system 34 is operated to create a 
decreased pressure or suction along conduit 50, formation 
?uid is draWn in through expandable screen 60 and along 
conduit 50 to the desired collection location. In the embodi 
ment illustrated, the seal members 52 and 54 are located at 
opposed longitudinal ends of expandable screen 60. 

[0019] Referring generally to FIG. 2, the single expand 
able packer 26 is illustrated in its expanded con?guration. A 
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?uid, such as Well ?uid, has been directed by pumping 
system 34 into the interior of inner sealing bladder 44 via 
supply conduit 46. The delivery of ?uid via supply conduit 
46 causes inner sealing bladder 44 to expand radially Which 
forces mechanical structure 48, screen 60 and seal members 
52, 54 to also expand radially outWard. The radial expansion 
drives seal members 52, 54 against Wellbore Wall 58 to seal 
off ?uid sample intake region 56. The seal members 52, 54 
create sealing contact regions 62 that enable the creation of 
a loW-pressure area Within conduit 50 and expandable 
mechanical structure 48 proximate ?uid sample intake 
region 56. It should be noted the pumping system 34 can be 
designed to pump ?uid in a manner similar to that used in 
conventional dual packer con?gurations. 

[0020] By creating a loW-pressure area, ie suction, a 
formation ?uid sample is draWn into sample intake region 56 
from the surrounding formation 24. The seal at contact 
regions 62 enables passage of the formation ?uid sample 
through expandable screen 60 and into the one or more 
conduits 50 for transport to sample section 36 Without being 
contaminated by Wellbore ?uid. The suction can be created 
by operation of pumping system 34. For example, the pump 
used to in?ate inner sealing bladder 44 can be reversed to 
draW the formation ?uid sample into the packer structure. 
Alternatively, separate pumps can be used to expand the 
packer and to draW in the ?uid sample, respectively. A valve 
system 64 also can be incorporated into the design and 
controlled via surface control 38 and/ or electric section 32 to 
selectively control ?oW through supply conduit 46 and 
sample conduit 50. In one embodiment, the single pump can 
be used to in?ate the inner sealing bladder 44 and to 
subsequently draW in the ?uid sample While valve system 64 
holds ?uid Within inner sealing bladder 44 to prevent 
premature contraction and release of packer 26. 

[0021] In another embodiment, single expandable packer 
26 is provided With at least one heating element 66, as 
illustrated in FIG. 3. Heating elements 66 can be positioned 
Within expandable mechanical structure 48, as illustrated, or 
they can be positioned in other regions along the ?oW path 
folloWed by the formation ?uid sample as it enters and ?oWs 
through the packer structure. PoWer can be supplied to 
heating elements 66 via conductors 68 to heat the incoming 
?uid sample for analysis. The ability to heat the ?uid sample 
enables analysis of a greater variety of ?uid samples from a 
greater number of environments, including the analysis of 
high viscosity/cold ?uids and the taking of other measure 
ments that are not readily performed Without the addition of 
heat. 

[0022] The single expandable packer design also is con 
ducive to constructing an overall packer Wall thickness that 
is thinner than conventional systems. Thus, even if the 
packer does not fully recover its initial diameter after many 
cycles, the packer can be retrieved through the Wellbore 
even When restrictions exist in the Wellbore. Furthermore, 
the single expandable packer design alloWs the creation of a 
large communication area betWeen the packer structure and 
the Well ?uid. This alloWs the packer structure to maintain 
balance With the hydrostatic pressure, thus reducing any 
negative impact of hydrostatic pressure on packer perfor 
mance. The single expandable packer design also enables an 
increased expansion ratio relative to conventional systems. 
For example, the diameter of the single expandable packer 
26 can increase by a ratio of more than 2 to 1 When expanded 
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from its contracted state, as illustrated in FIG. 1, to its 
expanded state, as illustrated in FIG. 2. By Way of one 
speci?c example, the single expandable packer can be 
manufactured With an outside diameter of approximately 5 
inches and in?ated to seal against the inside diameter of a 
Well, i.e. Wellbore Wall 58, having a diameter of approxi 
mately 11 inches. Of course, the actual diameter of single 
packer 26 and the expansion ratio selected depends on the 
speci?c application parameters, including siZe of the Well 
bore and type of equipment With Which the packer is 
utiliZed. 

[0023] One embodiment of a methodology for operating 
the formation ?uid sampling system 20 can be described 
With reference to the ?owchart illustrated in FIG. 4. In this 
embodiment, MDT tool 28 is initially combined With single 
expandable packer 26, as illustrated by block 70. Subse 
quently, the single packer 26 is moved doWnhole into 
Wellbore 22 by deployment system 30 until the single packer 
is positioned at a desired formation location, as illustrated by 
block 72. Once properly positioned, pumping system 34 
directs a ?uid, such as Well ?uid, through supply conduit 46 
to the interior of inner sealing bladder 44. The ?lling of inner 
sealing bladder 44 expands single expandable packer 26 
until seal members 52 and 54 seal against the surrounding 
Wellbore Wall 58 to seal off ?uid sample collection region 
56, as illustrated by block 74. The sealed sample collection 
region 56 enables pumping system 34 to create a loW 
pressure region in conduit 50 and ?uid sample intake region 
56, the loW-pressure region effectively draWing ?uid into 
single packer 26 from the surrounding formation, as illus 
trated by block 76. The formation ?uid sample is then 
directed to a desired sample collection location, such as 
sample section 36, via the one or more conduits 50, as 
illustrated by block 78. 

[0024] Following collection of the formation ?uid sample, 
single packer 26 can be collapsed by removing ?uid from the 
interior of inner sealing bladder 44, as illustrated by block 
80. The removal of Well ?uid from bladder 44 can be 
achieved by pumping system 34 and the appropriate reversal 
of the pumping system or adjustment of the valve system 64 
to route ?uid out of the inner sealing bladder. The removal 
of ?uid from bladder 44 alloWs the bladder, along With 
mechanical structure 48, screen 60 and seal members 52, 54, 
to collapse inWardly aWay from surrounding Wellbore Wall 
58. Once collapsed or contracted, the single packer can be 
moved to another desired formation location to obtained one 
or more additional samples, as illustrated by block 82. 

[0025] As described above, the single expandable packer 
system provides a unique and desirable system and meth 
odology for collecting formation ?uid samples. It should be 
noted, hoWever, that a variety of components other than 
those illustrated can be used With the MDT tool or incor 
porated into the single expandable packer. For example, 
expansion mechanisms other than in?atable inner sealing 
bladder 44 can be used to selectively expand the packer 
structure. Additionally, a variety of materials and con?gu 
rations can be used to construct expandable mechanical 
structure 48, expandable screen 60 and seal members 52 and 
54. 

[0026] Accordingly, although only a feW embodiments of 
the present invention have been described in detail above, 
those of ordinary skill in the art Will readily appreciate that 
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many modi?cations are possible Without materially depart 
ing from the teachings of this invention. Such modi?cations 
are intended to be included Within the scope of this invention 
as de?ned in the claims. 

What is claimed is: 
1. A system for deployment in a Wellbore to sample a 

formation ?uid, comprising: 

a single expandable packer structure having a sample 
collection portion disposed longitudinally betWeen a 
plurality of seal members positioned for expansion 
against a Wellbore Wall, the plurality of seal members 
being selectively expandable against the Wellbore Wall 
to block contamination of a formation ?uid sample With 
external Well ?uid While the formation ?uid sample is 
draWn through the sample collection portion. 

2. The system as recited in claim 1, further comprising an 
expandable screen disposed in the sample collection portion. 

3. The system as recited in claim 2, Wherein the single 
expandable packer structure further comprises an inner 
bladder that can be ?lled With a ?uid to expand the plurality 
of seal members and the expandable screen. 

4. The system as recited in claim 3, Wherein the plurality 
of expandable seal members comprises a pair of rubber 
covers. 

5. The system as recited in claim 3, Wherein the single 
expandable packer structure comprises an expandable 
mechanical structure, the inner bladder being disposed along 
a radial interior of the expandable mechanical structure, the 
expandable screen and the plurality of seal members being 
disposed along a radial exterior of the expandable mechani 
cal structure. 

6. The system as recited in claim 5, further comprising a 
pumping system ?uidly coupled to the sample collection 
portion to draW in a sample of formation ?uid. 

7. The system as recited in claim 6, Wherein the pumping 
system also is coupled to the inner bladder to enable 
selective in?ation of the inner bladder. 

8. The system as recited in claim 6, Wherein the pumping 
system is coupled to the sample collection portion With at 
least one hydraulic hose. 

9. The system as recited in claim 1, Wherein the single 
expandable packer structure comprises a heater element to 
heat the formation ?uid sample. 

10. A method of collecting formation ?uid, comprising: 

constructing a modular dynamic formation tester tool With 
a single expandable packer; 

moving the single expandable packer doWnhole into a 
Wellbore; 

expanding the single expandable packer against a Wall of 
the Wellbore to seal off an internal sample collection 
region; and 

draWing in a formation ?uid sample through the sample 
collection region Without exposure to Wellbore ?uid. 

11. The method as recited in claim 10, Wherein construct 
ing comprises locating an intake screen at the internal 
sample collection region betWeen a pair of seal members. 

12. The method as recited in claim 11, Wherein construct 
ing comprises positioning an in?atable bladder radially 
inWard of the intake screen and the pair of seal members. 
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13. The method as recited in claim 12, Wherein construct 
ing comprises separating the in?atable bladder from both the 
intake screen and the pair of seal members With an expand 
able mechanical structure. 

14. The method as recited in claim 10, Wherein expanding 
comprises pumping a ?uid into an in?atable bladder. 

15. The method as recited in claim 13, Wherein draWing 
comprises moving the formation ?uid sample through a 
conduit routed along the expandable mechanical structure. 

16. An expandable packer system, comprising: 

a single expandable packer structure having: an in?atable 
bladder, an expandable mechanical structure positioned 
radially outWard of the in?atable bladder, a screen 
radially outWard of the expandable mechanical struc 
ture, a ?rst seal member positioned at a longitudinal 
end of the screen, a second seal member positioned at 
an opposite longitudinal end of the screen, and a 
conduit to route a formation ?uid sample from the 
screen, along the expandable mechanical structure and 
to a sample collection location. 

17. The expandable packer system as recited in claim 16, 
further comprising a pumping system for supplying a ?uid 
to the in?atable bladder to expand the single expandable 
packer structure. 

18. The expandable packer system as recited in claim 16, 
Wherein the single expandable packer structure further com 
prises a heating element to heat the formation ?uid sample. 

19. The expandable packer system as recited in claim 16, 
Wherein the single expandable packer structure as an expan 
sion ratio of at least tWo to one. 
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20. A method of collecting formation ?uid, comprising: 

positioning an expandable screen betWeen a pair of lon 
gitudinally spaced seal members; 

using an internal expandable member to simultaneously 
expanded the pair of longitudinally spaced seal mem 
bers into engagement With the Wellbore Wall; and 

draWing a formation ?uid sample radially inWard through 
the expandable screen. 

21. The method as recited in claim 20, further comprising 
locating an expandable mechanical structure betWeen the 
internal expandable member and the pair of longitudinally 
spaced seal members. 

22. The method as recited in claim 20, Wherein using 
comprises using an in?atable bladder. 

23. The method as recited in claim 20, Wherein draWing 
comprises using a pumping system to create suction betWeen 
the longitudinally spaced seal members proximate the 
expandable screen. 

24. The method as recited in claim 23, further comprising 
routing the formation ?uid sample from the screen to the 
pumping system Via a conduit. 

25. The method as recited in claim 20, further comprising 
heating the formation ?uid sample as it is collected. 


