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(57) ABSTRACT 

A packer for use inside a casing of a subterranean Well 

includes a resilient element, a housing and a rupture disc. 
The resilient element is adapted to seal off an annulus of the 
Well When compressed, and the housing is adapted to 
compress the resilient element in response to a pressure 
exerted by ?uid of the annulus of a piston head of the 
housing. The housing includes a port for establishing ?uid 
communication With the annulus. The rupture disc is adapted 
to prevent the ?uid in the annulus from entering the port and 
contacting the piston head until the pressure exerted by the 
?uid exceeds a prede?ned threshold and ruptures the rupture 
disc. 
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PACKER 

BACKGROUND 

[0001] The invention relates to a packer. 

[0002] As shown in FIG. 1, for purposes of measuring 
characteristics (e.g., formation pressure) of a subterranean 
formation 31, a tubular test string 10 may be inserted into a 
Wellbore that extends into the formation 31. In order to test 
a particular region, or Zone 33, of the formation 31, the test 
string 10 may include a perforating gun 30 that is used to 
penetrate a Well casing 12 and form fractures 29 in the 
formation 31. To seal off the Zone 33 from the surface of the 
Well, the test string 10 may be attached to, for example, a 
retrievable Weight set packer 27 that has an annular elas 
tomer ring 26 to form a seal (When compressed) betWeen the 
exterior of the test string 10 and the internal surface of the 
Well casing 12, i.e., the packer 27 seals off an annular region 
called an annulus 16 of the Well. Above the packer 27, a 
recorder 11 of the test string 10 may take measurements of 
the test Zone pressure. 

[0003] The test string 10 typically includes valves to 
control the ?oW of ?uid into and out of a central passageWay 
of the test string 10. For example, an in-line ball valve 22 
may control the ?oW of Well ?uid from the test Zone 33 up 
through the central passageWay of the test string 10. As 
another example, above the packer 27, a circulation valve 20 
may control ?uid communication betWeen the annulus 16 
and the central passageWay of the test string 10. 

[0004] The ball valve 22 and the circulation valve 20 may 
be controlled by commands (e.g., “open valve” or “close 
valve”) that are sent doWnhole from the surface of the Well. 
As an example, each command may be encoded into a 
predetermined signature of pressure pulses 34 see (FIG. 2) 
that are transmitted doWnhole via hydrostatic ?uid that is 
present in the annulus 16. A sensor 25 may receive the 
pressure pulses 34 so that the command may be extracted by 
electronics of the string 10. AfterWards, electronics and 
hydraulics of the test string 10 operate the valves 20 and 22 
to execute the command. 

[0005] TWo general types of packers typically may be 
used: the retrievable Weight set packer 27 that is depicted in 
FIG. 1 and a permanent hydraulically set packer 60 that is 
depicted in FIG. 3. To set the Weight set packer 27 (i.e., to 
compress the elastomer ring 26 to force the ring 26 radially 
outWard), an upWard force and/or a rotational force may be 
applied to the string 10 to actuate a mechanism (of the string 
10) to release the Weight of the string 10 upon the ring 26. 
HoWever, rotational and translational manipulations of the 
test string 10 to set the packer 27 may present dif?culties for 
a highly deviated Wellbore and for a subsea Well in Which a 
vessel is drifting up and doWn, a movement that introduces 
additional motion to the test string 10. Additional drill 
collars 44 (one drill collar 44 being shoWn in FIG. 1) may 
be required to compress the ring 26. Slip joints 46 may be 
needed to compensate for expansion and contraction of the 
string 10. 

[0006] Referring to FIG. 3, the hydraulically set packer 60 
may be set by a setting tool that is run doWnhole on a 
Wireline, or alternatively, the hydraulically set packer 60 
may be run doWnhole on a tubing and set by establishing a 
predetermined pressure differential betWeen the central pas 
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sageWay of the tubing and the annulus 16. Among the 
differences from the Weight set packer 27, the packer 60 
typically remains permanently in the Wellbore after being 
set, a factor that may affect the number of features that are 
included With the packer 60. Furthermore, a separate doWn 
hole trip typically is required to set the packer 60. For 
example, a special tool may be run doWnhole With the 
packer 60 to set the packer 60 in one doWnhole trip, and 
afterWards, another doWnhole trip may be required to run the 
test string 10. Because the test string 10 must pass through 
the inner diameter of a seal bore 62 of the packer 60, the 
outer diameter of the perforating gun 30 may be limited, and 
stinger seals 52 of the test string 10 may be damaged. 

[0007] Thus, there exists a continuing need for a packer 
that addresses one or more of the above-stated problems. 

SUMMARY 

[0008] In one embodiment of the invention, a packer for 
use inside a casing of a subterranean Well includes a resilient 
element, a housing and a rupture disk. The resilient element 
is adapted to seal off an annulus of the Well When com 
pressed, and the housing is adapted to compress the resilient 
element in response to a pressure exerted by ?uid of the 
annulus on a piston head of the housing. The housing 
includes a port for establishing ?uid communication With the 
annulus. The rupture disk is adapted to prevent the ?uid in 
the annulus from entering the port and contacting the piston 
head until the pressure exerted by the ?uid exceeds a 
prede?ned threshold and ruptures the rupture disk. 

[0009] In another embodiment, a method for setting a 
packer in a subterranean Well includes isolating a resilient 
element from pressure being exerted from a ?uid in an 
annulus of the Well until the resilient element is at a 
prede?ned depth in the Well. When the resilient element is 
at the prede?ned depth, the ?uid in the annulus is alloWed to 
compress the resilient element to seal off the annulus. 

[0010] Advantages and other features of the invention Will 
become apparent from the folloWing description and from 
the claims. 

BRIEF DESCRIPTION OF THE DRAWING 

[0011] FIGS. 1 and 3 are schematic vieWs of test strings 
of the prior art in Wells being tested. 

[0012] FIG. 2 is a Waveform illustrating a pressure pulse 
command for a tool of the test strings of FIGS. 1 and 3. 

[0013] FIGS. 4 is a schematic vieW of a test string in a Well 
being tested according to an embodiment of the invention. 

[0014] FIGS. 5, 7, and 10 are schematic vieWs of a packer 
of the test string of FIG. 4 according to an embodiment of 
the invention. 

[0015] FIG. 6 is a detailed vieW of a connection betWeen 
a tubing and a fastener of the packer of FIG. 4. 

[0016] FIG. 8 is a detailed vieW of a ratchet of the packer 
of FIG. 4. 

[0017] FIG. 9 is a detailed vieW of stinger seals. 

[0018] FIG. 11 is a cross-sectional vieW of a recorder 
housing according to an embodiment of the invention. 
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[0019] FIGS. 12 and 13 are cross-sectional views of the 
recorder housing taken along lines 12-12 and 13-13, respec 
tively, of FIG. 11. 

[0020] FIG. 14 is a cross-sectional vieW of a swab cup 
assembly according to an embodiment of the invention. 

DETAILED DESCRIPTION 

[0021] Referring to FIG. 4, an embodiment 80 of a 
hydraulically set, retrievable packer 80 in accordance With 
the invention may be run doWnhole With a tubing, or test 
string 82, and set (to form a test Zone 87) by applying 
pressure to an annulus 72. More particularly, in some 
embodiments, construction of the packer 80 permits the 
packer 80 to be placed in three different con?gurations: a 
run-in-hole con?guration (FIG. 5), a set con?guration (FIG. 
7), and a pull-out-of-hole con?guration (FIG. 10). The 
packer 80 is placed in the run-in-hole con?guration before 
being loWered into the Wellbore With the string 82. Once the 
packer 80 is in position in the Wellbore, pressure is trans 
mitted through hydrostatic ?uid present in the annulus 72 to 
place the packer 80 in the set con?guration in Which the 
packer 80 secures itself to a Well casing 70, seals off the test 
Zone 87, permits the string 82 to move through the packer 
80, and maintains a seal betWeen the interior of the packer 
80 and the exterior of the string 82. After testing is complete, 
an upWard force may be applied to the string 82 to place the 
packer 80 in the pull-out-of-hole con?guration to disengage 
the packer 80 from the casing 70. 

[0022] As described further beloW, due to the design of the 
packer 80, the string 82 (secured by a tubing hanger 75, for 
example, for offshore Wells) is alloWed to linearly expand 
and contract Without requiring slip joints. Because the string 
82 is run doWnhole With the packer 80, seals (described 
beloW) betWeen the string 82 and the packer 80 remain 
protected as the packer 80 is loWered into or retrieved from 
the Wellbore, and the perforating gun 86 may have an outer 
diameter larger than a seal bore (described beloW) of the 
packer 80. 

[0023] Thus, the advantages of the above-described 
packer may include one or more of the folloWing: the packer 
may be retrieved upon completion of testing; drill collars 
may not be required to set the packer; slip joints may not be 
required; movement or manipulation of the test string may 
not be required to set the packer; performance in deviated 
and deep sea Wells may be enhanced; doWnhole gauges may 
remain stationary during Well testing; subsea tree and guns 
may be positioned before setting the packer; the packer may 
be compatible With large siZe guns for better perforating 
performance; and a bypass valve (described beloW) of the 
packer may improve Well killing capabilities of the test 
string. 
[0024] To form a seal betWeen an outer housing of the 
packer 80 and the interior of the casing 70 (in the set 
con?guration of the packer 80), the packer 80 has an annular, 
resilient elastomer ring 84. In this manner, once in position 
doWnhole, the packer 80 is constructed to convert pressure 
exerted by ?uid in the annulus 72 of the Well into a force to 
compress the ring 84. This pressure may be a combination 
of the hydrostatic pressure of the column of ?uid in the 
annulus 72 as Well as pressure that is applied from the 
surface of the Well. When compressed, the ring 84 expands 
radially outWard and forms a seal With the interior of the 
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casing 70. The packer 80 is constructed to hold the ring 84 
in this compressed state until the packer 80 is placed in the 
pull-out-of-hole con?guration, a con?guration in Which the 
packer 80 releases the compressive forces on the ring 84 and 
alloWs the ring 84 to return to a relaxed position, as further 
described beloW. 

[0025] Because the outer diameter of the ring 84 (When the 
ring 84 is in the uncompressed state) is closely matched to 
the inner diameter of the casing 70, there may be only a 
small annular clearance betWeen the ring 84 and the casing 
70 as the packer 84 is being retrieved from or loWered into 
the Wellbore. To circumvent the forces present as a result of 
this small annular clearance, the packer 80 is constructed to 
alloW ?uid to How through the packer 80 When the packer 80 
is beginning loWered into or retrieved from the Wellbore. To 
accomplish this, the packer 80 has radial bypass ports 98 that 
are located above the ring 84. In the run-in-hole con?gura 
tion, the packer 80 is constructed to establish ?uid commu 
nication betWeen radial bypass ports 92 located beloW the 
ring 84 and the radial ports 98, and in the pull-out-of-hole 
con?guration, the packer 80 is constructed to establish ?uid 
communication betWeen other radial ports 90 located beloW 
the ring 84 and the radial ports 98. The radial ports 98 above 
the ring 84 are alWays open. HoWever, When the packer 80 
is set, the radial ports 90 and 92 are closed. 

[0026] The packer 80 also has radial ports 96 that are used 
to inject a kill ?uid to “kill” the producing formation. The 
ports 96 are located beloW the ring 84 in a loWer housing 108 
(described beloW), and each port 96 is part of a bypass valve 
154. The bypass valve 154 remains closed until the pressure 
exerted by ?uid in the loWer annulus 71 exceeds a prede 
termined pressure level to rupture a rupture disc 157 of the 
bypass valve 154. Once this occurs, ?uid in the annulus 
enters the port 96 to exert pressure upon a loWer surface of 
a piston head 161 of a mandrel 159 that is coaxial With the 
packer 80. Before the rupture disc 157 ruptures, the mandrel 
159 blocks the port 96. HoWever, after the rupture disc 157 
ruptures, the pressure exerted by the ?uid on the loWer 
surface of the piston head 161 is greater than the pressure 
exerted by gas of an atmospheric chamber 155 on the upper 
surface of the piston head 161. As a result, the mandrel 159 
moves in an upWard direction to open the port 96. 

[0027] Because the ports 98 are alWays open, the opening 
of the ports 96 establishes ?uid communication betWeen the 
loWer 71 annulus and the upper annulus 72. Once this 
occurs, a formation kill ?uid is injected into the annulus 72. 
The kill ?uid ?oWs out of the ports 98, mixes With gases and 
other Well ?uids present in the annulus 71, enters a perfo 
rated tailpipe 88 (located near the gun 86) of the string 80 
and ?oWs up through a central passageWay of the string 10. 

[0028] Referring to FIG. 5, When the packer 80 is placed 
in the run-in-hole con?guration, the ring 84 is in a relaxed, 
uncompressed position. At its core, the packer 80 has a 
stinger tubing 102 that is coaxial With and shares a central 
passageWay 81 With the string 82. The tubing 102 forms a 
section of the string 82 and has threaded ends to connect the 
packer 80 into the string 82. The tubing 102 is circumscribed 
by the ring 84, an upper housing 104, a middle housing 106 
and a loWer housing 108. When suf?cient pressure is applied 
to the annulus 72, the housings 104, 106, and 108 are 
constructed to compress the ring 84 (as described beloW), 
and subsequently, When the string 82 is pulled a predeter 
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mined distance upward to exert a predetermined longitudinal 
force on the tubing 102, the housings 104, 106, and 108 are 
constructed to release the ring 84 (as described beloW). In 
some embodiments, the three housings 104, 106, and 108 
and the uncompressed ring 84 have approximately the same 
diameter. The ring 84 is located betWeen the upper housing 
104 and the middle housing 106, With the loWer housing 108 
supporting the middle housing 106. 

[0029] To hold the housings 104, 106, and 108 together, 
the packer 80 has an inner stinger sleeve, or housing 105, 
that circumscribes the tubing 102 and is radially located 
inside the housings 104, 106, and 108. The housing 105, 
along With the radial ports 90, 92 and 98, effectively forms 
a bypass valve. In this manner, as depicted in FIG. 5, the 
housing 105 has radial ports that align With the ports 92 
When the packer 80 is placed in the run-in-hole con?guration 
to alloW ?uid communication betWeen the ports 92 and 98. 
The housing 105 blocks ?uid communication betWeen the 
ports 90 and 92 and the ports 98 When the packer 80 is 
placed in the set con?guration (as depicted in FIG. 7), and 
the housing 105 permits communication betWeen the ports 
90 and 98 When the packer 82 is placed in the pull out of hole 
con?guration (as depicted in FIG. 10). 
[0030] Referring also to FIG. 8, the bottom housing 108 
is releasably attached to the housing 105, and the top 
housing 104 is attached to the housing 105 via a ratchet 
mechanism 138 that is secured to the housing 106. As the top 
104 and bottom 108 housings move closer together to 
compress the ring 84, teeth 137 of the housing 104 craWl 
doWn teeth 136 that are formed in the housing 105. As a 
result of this arrangement, the compressive forces on the 
ring 84 are maintained until the packer is placed in the 
pull-out-of-hole con?guration, as described beloW. 

[0031] Still referring to FIG. 5, more particularly, the 
compressive forces that are exerted by the housings 104, 
106, and 108 on the ring 84 are released When the attachment 
betWeen the loWer housing 108 and the housing 105 is 
released, as described beloW. As a result of this release, the 
bottom housing 108 and the middle housing 106 (supported 
by the bottom housing 108) fall aWay from the ring 84. 
[0032] In the run-in-hole con?guration, the radial ports 92 
are aligned With ports that extend through the housing 105. 
The ports in the housing open into an annular region 99 
(betWeen the housing 105 and the tubing 102) Which is in 
communication With the radial ports 98. The ports 98 are 
formed from openings in the middle housing 106 and the 
housing 105. 
[0033] To prevent the housing 105 (and housings 104, 
106, and 108) from sliding doWn the tubing 102 When the 
packer 80 is in the run-in-hole con?guration, the housing 
105 has openings that hold one or more clamps 100 that 
secure the housing 105 to the tubing 102. As shoWn in FIG. 
6, the clamps 100 having inclined teeth 101 that are adapted 
to mate With inclined teeth 103 that are formed on the tubing 
102. The interaction betWeen the faces of the teeth 101 and 
103 produce upWard and radially outWard forces on the 
clamps 100. Although the upWard forces keep the housing 
105 from sliding doWn the tubing 102, the radial forces tend 
to push the clamps 100 aWay from the tubing 102. HoWever, 
in the run-in-hole con?guration, the upper housing 104 is 
con?gured to block radial movement of the clamps 100 and 
keep the clamps 100 pressed against the teeth 101 of the 
tubing 102. 
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[0034] Referring to FIG. 7, once the packer 80 is in 
position to be set, the packer 80 is placed in the set 
con?guration by applying pressure to the hydrostatic ?uid in 
the annulus 72. When the pressure in the annulus 72 exceeds 
a predetermined level, the ?uid pierces a rupture disc 124 
that is located in a radial port 122 of the housing 104. When 
the disc 124 is pierced, the port 122 establishes ?uid 
communication betWeen the annulus 72 and an upper face 
120 of an annular piston head 119 of the upper housing 104. 
The piston 119 is located beloW a mating annular piston head 
117 of the housing 105. An annular atmosphere chamber 118 
is formed above the extension 119. Thus, When ?uid com 
munication is established betWeen the annulus 72 and the 
piston head 119, the pressure on the ?uid creates a doWn 
Ward force on the piston head 119 (and on the upper housing 
104), and When a shear pin 107 (securing the upper housing 
104 and the housing 105 together) shears, the upper housing 
104 begins moving doWnWard and begins compressing the 
ring 84. 

[0035] To ensure that the ring 84 is sloWly compressed, the 
packer 80 has a built-in damper to control the doWnWard 
speed of the upper housing 104. The damper is formed from 
an annular piston head 121 of the housing 105 that extends 
betWeen the housing 105 and the upper housing 104. The 
piston head 121 forms an annular space 126 betWeen the 
upper face of the piston head 121 and the loWer face of the 
piston 119. This annular space 126 contains hydraulic ?uid 
Which is forced through a How restrictor 128 When the loWer 
face of the piston 119 exerts force on the ?uid, i.e., When the 
upper housing 104 moves doWn. The ?oW restrictor 128 is 
formed in the piston head 121 and opens into an annular 
chamber 130 formed beloW the piston head 121 for receiv 
ing the hydraulic ?uid. 

[0036] Because the surface area of the upper face of the 
piston head 119 is limited by the interior diameter of the 
casing 70, in some embodiments, the upper housing 104 
may have another annular piston head 116 to effectively 
multiply (e.g., double) the force exerted by the upper hous 
ing 104 on the ring 84. Although another radial port 112 in 
the upper housing 104 is used to establish ?uid communi 
cation betWeen the annulus 72 and an upper face of the 
piston head 116, in some embodiments, another rupture disc 
is not used. Instead, an annular extension 123 of the housing 
105 is used to initially block the port 112 before the shear pin 
107 breaks and the upper housing 104 begins to move. Once 
the port 112 moves past the extension 123, ?uid from the 
annulus 72 enters an annular region 114 betWeen the loWer 
face of the extension 123 and the upper face of the piston 
head 116, and thereafter, a doWnWard force is exerted by the 
piston head 116 until the packer 84 is set. 

[0037] To establish a desired level of compression force 
on the ring 84 (i.e., to establish a force limit on the resilient 
element 84), the upper housing 104 may be formed from an 
upper piece 104a and a loWer piece 104b. Radially spaced 
shear pins 113 hold the upper 104a and loWer 104b pieces 
together until the desired level of compression is reached 
and the shear pins 113 shear. Upon this occurrence, the tWo 
pieces 104a and 104b are separated and additional compres 
sion on the ring 84 is prevented. 

[0038] When in the set con?guration, the packer 80 is 
constructed to push slips 110 radially outWardly to secure 
the packer 80 to the casing 70. The slips 110 are located 
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between the middle 106 and loWer 108 housings. The 
housings 106 and 108 have upper 140 and loWer 144 
inclined faces that are adapted to mate With inclined faces 
142 of the slips 110 and push the slips 10 toward the casing 
70 When the housing 104 pushes the middle housing 106 
toWard the loWer housing 108. 

[0039] Once the packer 80 is set, the string 82 moves 
freely through the packer 84. To accomplish this, the upper 
housing 104 is con?gured to slide past the clamps 100 When 
the housing 104 compresses the ring 84. As a result, there are 
no radially inWard forces exerted against the clamps 100 to 
hold the clamps 100 against the tubing 102. Thus, the clamps 
100 release their grip on the tubing 102, and as a result, the 
tubing 102 is free to move With respect to the rest of the 
packer 80. 

[0040] A cylindrical seal bore 160, is constructed in the 
housing 105. The seal bore 160 provides a smooth interior 
surface for establishing a seal With annular seals 156 (see 
also FIG. 9) that circumscribe the tubing 102. The seals 156 
remain in the seal bore 160 at all times, i.e., as the packer 80 
is run doWnhole, When the packer 80 is set, and When the 
packer 80 is retrieved uphole. Thus, the seal bore 160 
protects the seals 156 at all times. The seal bore 160 has a 
length (e.g., tWenty feet) that is sufficient to permit thermal 
expansion and contraction of the string 82. 

[0041] As shoWn in FIG. 10, the packer 80 is placed in the 
pull-out-of-hole con?guration by disconnecting the loWer 
housing 108 from the housing 105, an action that alloWs the 
loWer housing 108 to slide doWn and rest on an annular 
extension 111 of the housing 105). As a result of this 
disconnection, the radially outWard forces exerted against 
the slips 110 (by the middle 106 and loWer 108 housings) are 
relaxed to disengage the slips 110, and the compression 
forces placed against the ring 84 are removed. To accom 
plish this, the loWer housing 108 is connected to the housing 
105 by a clamp 146 of the housing 105 that has teeth 151 
(similar to the teeth 101 of the stinger 100) that are adapted 
to mate With teeth 149 (similar to the teeth 103) of the loWer 
housing 108. The teeth 149 push radially inWardly on the 
teeth 151 and tend to force the housing 105 aWay from the 
loWer housing 108. HoWever, a ring 148 that circumscribes 
the tubing 102 is attached (via screWs) to an interior surface 
of the clamp 146. The ring 148 counters the radially inWard 
forces to hold the teeth 149 and 151 (and the housing 105 
and loWer housing 108) together. 

[0042] To release the connection betWeen the housing 105 
and the loWer housing 108, the tubing 102 has a collet 158 
that is attached near the bottom of the tubing 102. The collet 
158 is con?gured to grab the ring 148 as the end of the 
tubing 102 passes near the ring 148. When a predetermined 
force is applied upWardly on the tubing 102, the screWs that 
hold the ring 148 to the housing 105 are sheared, and as a 
result, the collet 158 pulls the ring 148 aWay from the clamp 
146, an event that permits the housing 105 to come free from 
the loWer housing 108. 

[0043] Referring to FIG. 11, in some embodiments, a 
recorder housing assembly 400 may be secured to and 
located doWnhole of the seal bore 160. The recorder housing 
assembly 400 houses doWnWardly extending instrument 
probes 410 that may be used to measure, for example, the 
pressure beloW the seal that is provided by the resilient 
element 84. The assembly 400 may include holloW upper 
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402, middle 409 (see FIG. 13) and loWer 412 housings that 
permit a tubing 401 to freely pass through. The tubing 401, 
in turn, may be secured to the tubing 102. 

[0044] The upper housing 402 provides a threaded con 
nection 408 for securing the assembly 400 to the seal bore 
160 and includes recesses 406 (see also FIG. 12) for 
receiving the upper ends of the instrument probes 410. The 
recesses 406 provide places for mounting the upper ends of 
the instrument probes to the upper housing 402. The middle 
housing 409 includes channels 411 that are parallel to the 
axis of the tubing 401 and receive the instrument probes 410. 
The loWer housing 412 includes recesses 407 for receiving 
the loWer ends of the instrument probes 410 and for mount 
ing the loWer ends to the loWer housing 412. 

[0045] The packer 80 may be used to seal off an annulus 
in a Well that has already been perforated. Referring to FIG. 
14, to ensure that the required pressure is established in the 
annulus to rupture the rupture disc 124, a sWab cup assembly 
300 may be coupled in the test string 82 beloW the packer 80. 
In this manner, in some embodiments, the sWab cup assem 
bly 300 includes annular sWab resilient cups 304 (an upper 
sWab cup 304a and a loWer sWab cup 304b, as examples) 
that circumscribe a mandrel 302 that shares a central pas 
sageWay With and is located beloW the seal bore 160. For 
purposes of causing the sWab cups 304 to radially expand, 
?uid is circulated doWn the annulus and up through the 
central passageWay of the packer 80 (and string 82). In this 
manner, this ?uid ?oW causes the sWab cups 304 to radially 
expand (as indicated by the reference numeral 304a‘ for the 
loWer sWab cup 304a) to seal off the annulus above the sWab 
cups 403 from the perforated Well casing beloW and alloW 
the pressure above the sWab cups 304 to rupture the rupture 
disc 124. 

[0046] A standoff sleeve 312 that circumscribes the man 
drel 302 keeps the upper 304a and loWer 304b sWab cups 
separated. Shear pins 320 radially extend from the mandrel 
302 beneath the sWab cubs 304 to place a limit on the 
doWnWard movement by the sWab cups 304 and ensure that 
the sleeve 312 covers radial ports 330 (of the mandrel 302) 
that may otherWise establish communication betWeen the 
annulus and the central passageWay of the mandrel 302. A 
sealing sleeve 310 may be located betWeen the sleeve 312 
and the mandrel 302. 

[0047] When the packer 80 is to be retrieved uphole, it 
may be undesirable for the sWab cups 304 to “sWab” the Well 
casing. To prevent this from occurring, the pressure in the 
annulus may be increased to predetermined level to cause 
the sWap cups 304 to shear the shear pins 320. To accom 
plish this, a metal sleeve 316 may circumscribe the mandrel 
302 and may be located beloW the loWer sWab cup 304b. In 
this manner, When the pressure in the annulus exceeds the 
predetermined level, the sWab cups 304 cause the sleeve 316 
to exert a sufficient force to shear the shear pins 320. Once 
this occurs, the sWab cubs 304 and the sleeves 312 and 310 
travel doWn the mandrel 302 and open the ports 330, a state 
of the assembly 300 that permits the ?uid in the annulus to 
bypass the sWab cups 304. 

[0048] An alternative Way to shear the shear pins 320 is to 
move the string 82 in an upWard direction. In this manner, 
the sWap cups 304 grip the inside of the casing to cause the 
sleeve 316 to shear the shear pins 310 due to the upWard 
travel of the string 82. 
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[0049] Among the other features of the swab cup assembly 
300, an annular extension 308 of the mandrel 302 may limit 
upward travel of the sWab cups 304. A bottom annular 
extension 324 of the assembly may limit the doWnWard 
travel of the sWap cups 304 after the shear pins 320 shear. 

[0050] While the invention has been disclosed With 
respect to a limited number of embodiments, those skilled in 
the art, having the bene?t of this disclosure, Will appreciate 
numerous modi?cations and variations therefrom. It is 
intended that the appended claims cover all such modi?ca 
tions and variations as fall Within the true spirit and scope of 
the invention. 

What is claimed is: 
1. Apacker for use inside a casing of a subterranean Well, 

comprising: 
a resilient element adapted to seal off an annulus of the 

Well When compressed; 

a housing adapted to compress the resilient element in 
response to a pressure exerted by ?uid of the annulus on 
a piston head of the housing, the housing including a 
port for establishing ?uid communication With the 
annulus; and 

a rupture disc adapted to prevent the ?uid in the annulus 
from entering the port and contacting the piston head 
until the pressure exerted by the ?uid exceeds a pre 
de?ned threshold and ruptures the rupture disc. 

2. The packer of claim 1, Wherein the housing is further 
adapted to form a ?rst chamber in contact With a ?rst surface 
of the piston head to receive the ?uid and a second chamber 
in contact With another surface of the piston head and 
containing a gas to exert a loWer pressure than the pressure 
exerted by the ?uid in the annulus. 

3. The packer of claim 2, Wherein the gas has an atmo 
spheric pressure. 

4. The packer of claim 1, further comprising: 

a tubing being circumscribed by the housing; and 

a fastener con?gured to in a ?rst position, secure the 
housing to the tubing, and in a second position, release 
the housing from the tubing in response to the pressure 
exerted by the ?uid in the annulus. 

5. The packer of claim 1, further comprising: 

a tubing being circumscribed by the ?rst housing; and 

a recorder housing coupled to the ?rst housing and 
adapted to permit the tubing to slide through the 
recorder housing. 

6. The packer of claim 5, Wherein 

the recorder housing comprises instrument probes, and 

the recording housing is coupled to the ?rst housing to 
cause the instrument probes to remain stationary When 
the tubing moves. 

7. The packer of claim 1, further comprising: 

a tubing that is circumscribed by the housing; 

a seal bore coaxial and secured to the housing; and 

seals adapted to form a seal betWeen an interior surface of 
the seal bore and an exterior surface of the tubing. 

8. The packer of claim 7, Wherein the seal bore is adapted 
to protect the seals While the packer is run doWnhole. 
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9. The packer of claim 7, Wherein the seal bore is adapted 
to protect the seals While the packer is retrieved uphole. 

10. The packer of claim 7, Wherein the seal bore is adapted 
to permanently protect the seals. 

11. The packer of claim 1, Wherein 

the housing has another piston head adapted to respond to 
the pressure exerted by the ?uid in the annulus to cause 
the housing to exert an additional compression force on 
the resilient element after the rupture disc ruptures. 

12. The packer of claim 1 further comprising: 

a fastener con?gured to in a ?rst position, secure the 
housing to the casing in response to the pressure of the 
?uid in the annulus. 

13. The packer of claim 12, Wherein in a second position, 
the fastener is con?gured to release the housing from the 
casing, the packer further comprising: 

a tubing being circumscribed by the housing; and 

a collet con?gured to place the fastener in the second 
position in response to upWard movement of the tubing 
by a prede?ned distance. 

14. The packer of claim 1, Wherein the housing further 
comprises: 

a valve adapted to selectively alloW the ?uid in the 
annulus to bypass the resilient element. 

15. The packer of claim 14, Wherein the valve is adapted 
to close in response to the pressure exerted by the ?uid in the 
annulus to compress the resilient element. 

16. The packer of claim 14, Wherein the valve is adapted 
to open in response to the packer being pulled out of the 
Well. 

17. The packer of claim 14, Wherein the valve is adapted 
to alloW ?uid to bypass the resilient element as the packer is 
run doWnhole. 

18. The packer of claim 1, comprising: 

a valve adapted to prevent ?uid communication betWeen 
the annulus and a portion of the Well beloW the resilient 
element until the pressure of the ?uid in the annulus 
exceeds another prede?ned threshold. 

19. The packer of claim 18, Wherein the valve comprises: 

another rupture disc adapted to prevent the ?uid commu 
nication betWeen the annulus and the portion of the 
Well beloW the resilient element until the pressure of 
the ?uid in the annulus exceeds said another prede?ned 
threshold to rupture said another rupture disc and opens 
the valve. 

20. The packer of claim 1, further comprising: 

another housing adapted to apply a compression force to 
the resilient element; and 

a shear pin adapted to couple said another housing to the 
?rst housing When the compression force is beloW an 
approximate threshold and shear to decouple said 
another housing from the ?rst housing When the com 
pression force exceeds the approximate threshold. 

21. The packer of claim 1, further comprising: 

at least one annular sWab cup to seal off the annulus beloW 
the resilient element to create a region in the annulus 
above the resilient element for pressuriZing the ?uid. 
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22. The packer of claim 21, further comprising: 

a shear pin adapted to prevent movement of said at least 
one sWab cup until the pressure exerted by the Well 
?uid in the annulus exceeds another prede?ned thresh 
old to cause the shear pin to shear and permit said at 
least one sWab cup to move; 

a tubing being circumscribed by said at least one sWab 
cup, the tubing having a passageWay for bypassing said 
at least one sWab cup and a port for establishing 
communication betWeen the annulus above said at least 
one sWab cup and the passageWay; and 

a sleeve connected to said at least one sWab cup, the 
sleeve adapted to block communication through the 
port until said at least one sWab cup moves. 

23. The packer of claim 21, further comprising: 

another sleeve adapted receive a force from said at least 
one sWab cup indicative of the pressure and shear the 
shear pin When the pressure exceeds said another 
prede?ned threshold. 

24. The packer of claim 21, further comprising: 

a tubing; and 

another sleeve circumscribing the tubing and adapted to 
shear the shear pin in response to movement of the 
tubing. 

25. A method for setting a packer in a subterranean Well, 
comprising: 

isolating a resilient element from pressure being exerted 
from a ?uid in an annulus of the Well until the resilient 
element is at a prede?ned depth in the Well; and 
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When the resilient element is at the prede?ned depth, 
alloWing the ?uid in the annulus to compress the 
resilient element to seal off the annulus. 

26. The method of claim 25, Wherein the act of isolating 
comprises: 

rupturing a rupture disk to alloW the ?uid in the annulus 
to compress the resilient element When the pressure 
being exerted from the ?uid exceeds a prede?ned 
threshold. 

27. The method of claim 25, Wherein the act of alloWing 
comprises: 

preventing the pressure from compressing the resilient 
element until the pressure exceeds a prede?ned thresh 
old; and 

after the pressure exceeds the prede?ned threshold, per 
mitting the pressure to compress the resilient element. 

28. The method of claim 25, Wherein the act of isolating 
comprises: 

exerting atmospheric pressure against a piston head 
before the pressure exceeds a prede?ned threshold; and 

alloWing the pressure from the ?uid in the annulus to 
contact the piston head to compress the resilient ele 
ment after the pressure in the ?uid in the annulus 
exceeds the prede?ned threshold. 


