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METHODS AND APPARATUS FOR CREATING A 
DOWNHOLE BUOYANT CASING CHAMBER 

[0001] This is a divisional of co-pending US. patent 
application Ser. No. 09/655,623, ?led Aug. 31, 2000. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to methods and apparatus for 
running casing into a Wellbore, and more particularly, to 
methods and apparatus for creating a buoyant casing cham 
ber in the casing to lighten the casing so that it may be run 
to a greater depth in the Well. 

[0004] 2. Description of the Prior Art 

[0005] In many Wells, particularly horiZontal or highly 
deviated Wells, it is often dif?cult, if not impossible, to run 
Well casing to the drilled depth of the Well due to high casing 
drag usually caused by hole geometry, casing siZe, hole siZe, 
eXcess cutting in the hole, or lack of casing Weight due to the 
shalloW Well depth. Creating a doWnhole buoyant chamber 
in the casing lightens it and increases the likelihood of 
success in getting casing to the bottom of the drilled hole. 
That is, if the string of casing can be made lighter, friction 
drag is reduced, and obstacles are more easily overcome. 

[0006] US. Pat. Nos. 4,986,361; 5,117,915; and 5,181,571 
disclose Well casing ?otation devices and methods of use. 
All of these patents are oWned by Union Oil Company of 
California (UNOCAL). These patents relate to the creation 
of a buoyant casing chamber before the casing is run into the 
Wellbore. The chamber cannot be created once the casing is 
run to its full depth. Also, the apparatus in these patents 
require that the operator determine the length of the air 
chamber prior to running the casing. Once the casing has 
been run into the Wellbore, the length of the buoyant 
chamber cannot be changed. 

[0007] The present invention solves this problem by pro 
viding, in some embodiments of the invention, for the 
creation of a buoyant casing chamber after the casing has 
been run a signi?cant depth into the Well. In this Way, the 
length of the buoyant casing chamber can be determined 
based on doWnhole Well conditions Which might not be 
readily determined before the casing is run. This alloWs 
greater ?exibility for the operator, and even avoids the 
necessity of creating a buoyant chamber if the casing can be 
run to the bottom of the Well initially. Obviously, if the 
casing can be run to the bottom of the Well, there is no need 
to incur the cost or take the time necessary to create a 
buoyant chamber. 

[0008] When running the casing into the Well, it is very 
desirable to have the ability to circulate ?uid as the casing 
is being run in order to Wash the casing past ledges and 
bridges often encountered, as Well as providing lubrication 
for the casing to minimiZe drag on the Wellbore. Also, it is 
often necessary to Wash Wellbore cuttings from horiZontal 
and highly deviated sections of Wellbores to alloW passage 
of the casing. It may be further necessary to circulate large 
amounts of Well cuttings out of the hole to alloW passage of 
the casing. 

[0009] US. Pat. Nos. 5,117,915 and 5,181,571, mentioned 
above, shoW an apparatus Which alloWs circulation during 
the running-in of the casing. The present invention also 
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provides different embodiments Where ?uids may be circu 
lated While still providing a casing buoyant chamber. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides for methods and 
apparatus for creating a doWnhole buoyant casing chamber. 
Each of the embodiments provides that the buoyant casing 
chamber may be created after the casing has been at least 
partially run into the Wellbore. Certain of the embodiments 
also alloW circulation of ?uid as the casing is being run after 
the creation of the buoyant chamber. 

[0011] Generally, the present invention includes a method 
of installing casing in a Well in Which the method comprises 
the steps of running a length of casing into the Well to a ?rst 
depth, forming a buoyant chamber in the casing, ?lling the 
chamber With a buoyant ?uid, and running the casing to a 
second depth greater than the ?rst depth. The buoyant ?uid 
may be a gas or a liquid With a loWer speci?c gravity than 
the Well ?uid. 

[0012] In a ?rst embodiment, the step of forming a buoy 
ant chamber comprises sealing a loWer end of the casing, 
providing a passageWay inside the casing through Which the 
buoyant ?uid may be injected, and sealing betWeen the 
casing and the passageWay above the loWer end of the 
casing. The casing preferably has a ?oating device adjacent 
to a loWer end thereof, and the step of forming the buoyant 
chamber further comprises positioning a packer, With a 
subsurface release plug on a loWer end thereof, in the casing 
above the ?oating device, actuating the packer into sealing 
engagement With the casing, releasing the plug from the 
packer, and injecting the buoyant ?uid into the casing, 
thereby moving the plug doWnWardly into engagement With 
the ?oating device. 

[0013] In another embodiment, the casing also has a 
?oating device adjacent to a loWer end thereof, and the step 
of forming the buoyant chamber comprises positioning 
tubing in the casing above the ?oating device, the tubing 
having a subsurface release plug on a loWer end thereof and 
having a packer thereon above the plug, actuating the packer 
into sealing engagement With the casing, injecting the buoy 
ant ?uid above the plug, thereby moving the plug and tubing 
doWnWardly such that the plug is placed into engagement 
With the ?oating device. In running the casing to the second 
depth, ?uid may be circulated through the tubing. 

[0014] In a third embodiment, the ?rst depth corresponds 
to a length of the buoyant chamber, and the casing has a 
?oating device therein. In this embodiment, the step of 
forming the buoyant chamber comprises positioning tubing 
in the casing above the ?oating device, the tubing having a 
stinger on a loWer end thereof and a packer above the 
stinger, actuating the packer into sealing engagement With 
the casing, thereby trapping the buoyant ?uid in the buoyant 
chamber betWeen the casing and tubing, and circulating ?uid 
through the tubing. 

[0015] The present invention may also be said to include 
a method of installing casing in a Well comprising the steps 
of forming a buoyant chamber in a length of casing, running 
the casing into the Well to a desired depth, and circulating 
?uid through the casing While running the casing into the 
Wellbore. 

[0016] The apparatus of the present invention generally 
comprises a length of casing, a ?oating device disposed in 
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a lower end of the casing and forming a lower boundary of 
a buoyant chamber, sealing means for sealingly engaging the 
casing at an upper end of the buoyant chamber, and a volume 
of buoyant ?uid to ?ll the buoyant chamber. 

[0017] Numerous objects and advantages of the invention 
will become apparent as the following detailed description 
of the preferred embodiments is read in conjunction with the 
drawings which illustrate such embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIGS. 1A and 1B illustrate a ?rst embodiment of 
the apparatus of the present invention for creating a down 
hole buoyant casing chamber. 

[0019] FIGS. 2A and 2B illustrate a second embodiment 
of the invention. 

[0020] FIGS. 3A and 3B show a third embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0021] First Embodiment 

[0022] Referring now to the drawings, and more particu 
larly to FIGS. 1A and 1B, a ?rst embodiment of the 
apparatus for creating a downhole buoyant casing chamber 
is shown and generally designated by the numeral 10. First 
embodiment apparatus 10 is designed for creating the buoy 
ant casing chamber after the casing has been run into a 
wellbore 12. 

[0023] First embodiment apparatus 10 comprises a portion 
of casing 14 itself. This portion of casing 14 is a lower 
casing portion, and the casing has a ?oat shoe 16 at the lower 
end thereof. Float shoe 16 is of a kind known in the art such 
as that shown in US. Pat. No. 5,647,434 to Sullaway et al., 
owned by the assignee of the present invention. Instead of a 
?oat shoe 16, a ?oat collar could also be used. Float shoe 16 
and similar ?oat collars are frequently referred to as ?oating 
devices or ?oating equipment. As illustrated, ?oat shoe 16 
has a valve element 18 disposed in a central opening 20 
de?ned in the ?oat shoe. Similar ?oat collars also have such 
valves. Valve element 18 is biased to a normally closed 
position by a biasing means, such as spring 22. Thus, valve 
element 18 acts as a check valve which prevents ?uid from 
?owing upwardly through central opening 20 while allow 
ing ?uid to be pumped downwardly through the central 
opening. 

[0024] In addition to a ?oat shoe or ?oat collar, a baffle 
collar could also be used. 

[0025] The other major components of ?rst embodiment 
apparatus 10 are a packer 24 and a subsurface release (SSR) 
type cementing plug 26 attached to the bottom of the packer. 

[0026] A packer setting tool 28 and packer 24 are posi 
tioned in casing 14 on a length of coiled tubing 30. Astinger 
31 of setting tool 28 eXtends through a central opening 32 of 
packer 24 such that the stinger holds open a ?apper valve 34 
in the packer. Aseal 33 provides sealing between stinger 31 
and central opening 32 above ?apper valve 34. Flapper valve 
34 is biased to its closed position by a biasing means, such 
as spring 36. 

Apr. 17, 2003 

[0027] Packer 24 has a packer element 38 adapted for 
sealingly engaging bore 40 in casing 14 when the packer is 
actuated by setting tool 28 to the set position shown in FIG. 
1A. 

[0028] The general con?guration of packer 24 is known in 
the art. One preferred type of packer is the Halliburton 
modi?ed composite Fast Drill packer. 

[0029] Subsurface release plug 26 is also of a kind gen 
erally known in the art, such as disclosed in US. Pat. Nos. 
4,809,776; 5,392,852; and 5,413,172, all owned by the 
assignee of the present invention. Copies of those patents are 
incorporated herein by reference. Such an SSR plug 26 
comprises a body 50 with an elastomeric jacket 52 thereon. 
Jacket 52 has a plurality of outwardly extending ?exible 
wipers 54 thereon which engage bore 40 in casing 14. 

[0030] SSR plug 26 is releasably attached to packer 24. In 
the illustrated embodiment, a retaining sleeve 56 intercon 
nects packer 24 with SSR plug 26. Sleeve 56 is shearably 
attached to body 50 of SSR plug 26 by a shear pin 53. 

[0031] Sleeve 56 is releasably retained in packer 24 by a 
releasing means, such as a shear pin 58. Other types of 
releasing means such as a collet, etc., could be used instead 
of shear pin 58. 

[0032] Sleeve 56 de?nes at least one transverse sleeve port 
55 therein adjacent to upper end 57 of plug 26. A sealing 
means, such as a pair of O-rings 59, provides sealing 
engagement between sleeve 56 and upper end 57 of plug 26 
such that sleeve port 55 is initially closed. 

[0033] Sleeve 56 also de?nes a bore 60 therein with an 
upwardly facing chamfered shoulder 62 at the lower end 
thereof. Shoulder 62 is adapted for engagement by a releas 
ing ball 64 as will be further described herein. 

[0034] In the method of use of ?rst embodiment apparatus 
10, casing 14 with ?oat shoe 16 thereon is run into wellbore 
12 until the friction drag on the casing with the walls of the 
wellbore will not allow the casing to be run to a greater depth 
with the rig equipment available. That is, casing 14 with 
?oat shoe 16 thereon is run to a ?rst, no-go depth. This no-go 
depth is determined by hole conditions, the siZe of casing 14 
and wellbore 12, cuttings in the wellbore, casing guiding 
equipment, centraliZers and hole geometry. 

[0035] While casing 14 is run into wellbore 12, the casing 
may be rotated, and ?uid circulated down through the casing 
and through ?oat shoe 16 to wash the casing to the no-go 
depth. 

[0036] Once the no-go depth has been reached, packer 24 
and plug 26 are run into casing 14 to the desired depth such 
that the packer forms an upper boundary of a buoyant 
chamber 66. It will be seen by those skilled in the art that 
?oat shoe 16 forms the lower boundary of buoyant chamber 
66. 

[0037] Packer 24 is set in well casing 14 by use of setting 
tool 28. Setting tool 28 may be of a kind known in the art, 
such as a powder-type setting tool run on coiled tubing or a 
hydraulic setting tool run on coiled tubing. Once packer 24 
has been set with packer elements 38 sealingly engaging 
bore 40 in casing 14, and with stinger 31 on setting tool 28 
holding ?apper valve 34 in the open position, ball 24 is 
dropped into tubing 30 at the surface. Ball 64 is of a kind 
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known in the art, such as made of a phenolic resin. Ball 64 
is pumped With a buoyant ?uid to pass through tubing 30 and 
through stinger 31 of setting tool 28 so that the ball seals on 
the seat formed by shoulder 62 in sleeve 56. 

[0038] The buoyant ?uid may be a gas, such as nitrogen, 
carbon dioxide or air, but other gases Would also be suitable. 
The buoyant ?uid may also be a liquid, such as Water or 
diesel fuel, or other light liquid. The important aspect is that 
the buoyant ?uid has a loWer speci?c gravity than the Well 
?uid in Which the apparatus is run. The choice of gas or 
liquid, and Which one of these is used, is a factor of the Well 
conditions and the amount of buoyancy desired. 

[0039] By increasing pressure in coiled tubing 30, sleeve 
56 is forced doWnWardly until shear pin 58 is sheared Which 
releases SSR plug 26 from packer 24. 

[0040] By pumping the appropriate amount of buoyant 
?uid through tubing 30, a pressure differential is created on 
ball 64 and shoulder 62. This acts doWn on SSR plug 26 so 
that it is moved doWnWardly through casing 14 until it 
sealingly lands on ?oat shoe 16 as shoWn by phantom lines 
in FIG. 1B. Thus, buoyant chamber 66 de?ned in casing 14 
betWeen packer 24 and SSR plug 26 on ?oat shoe 16 is ?lled 
With the buoyant ?uid. At this point, by pulling on tubing 30, 
setting tool 28 and stinger 31 thereof are moved aWay from 
packer 24. Spring 36 then moves ?apper valve 34 to its 
closed position so that it holds pressure from above. 

[0041] The buoyant ?uid is thus trapped in buoyant cham 
ber 66 When ?apper valve 34 closes. The neWly created 
buoyant- ?uid-?lled buoyant chamber 66 lightens casing 14 
because of the increased buoyancy. Casing 14 may then be 
loWered to a second no-go depth. 

[0042] Preferably, packer 24, SSR plug 26 and ?oat shoe 
16 are made of easily drillable materials. A drill bit (not 
shoWn) may be run on drill pipe into casing 14 on a clean-out 
trip to drill out packer 24, SSR plug 26 and ?oat shoe 16. If 
a baf?e collar or ?oat collar is positioned above ?oat shoe 
16, it may not be necessary to drill out the ?oat shoe. 

[0043] After the steps of this method of creating a buoyant 
chamber have been carried out, additional operations may be 
conducted. For example, if it is desirable to cement casing 
14 in Wellbore 12, cementing operations can be easily 
performed in a conventional manner. To do this, additional 
pressure is applied in casing 14 to force sleeve 56 doWn 
Wardly With ball 64 therein, thereby shearing shear pin 53. 
Sleeve 56 is moved doWnWardly such that sleeve port 55 is 
moved beloW upper end 57 of plug 26 and thus no longer 
sealed by O-rings 59. That is, sleeve ports 59 are open Which 
thus opens SSR plug 26 for ?uid ?oW therethrough. 

[0044] Second Embodiment 

[0045] Referring noW to FIGS. 2A and 2B, a second 
embodiment of the apparatus for creating a doWnhole buoy 
ant casing chamber is shoWn and generally designated by the 
numeral 100. Apparatus 100 is shoWn positioned in a 
Wellbore 102. 

[0046] Apparatus 100 comprises a loWer portion of Well 
casing 104 With a guide shoe 106 of a kind knoWn in the art 
at a loWer end thereof. Guide shoe 106 de?nes a central 
opening 108 therethrough. 

[0047] Positioned above guide shoe 106 is a ?oating 
device Which is preferably a ?oat collar 110. Float collar 110 
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de?nes a central opening 112 therethrough. Avalve element 
114 is disposed in central opening 112 and closes the central 
opening When in the closed position shoWn in FIG. 2B. 
Valve element 114 is biased to the closed position by a 
biasing means, such as a spring 116. 

[0048] Float collar 110 de?nes a sealing sleeve or latching 
stab-in receptacle 118 at an upper end thereof. 

[0049] Apparatus 100 also comprises a packer 120 posi 
tionable on coiled tubing 122 in casing 104 at a desired 
depth. One such packer is a coiled tubing packer, but others 
may be suitable. Tubing 122 may be stripped through a 
central opening 124 in packer 120. Asealing means, such as 
packing 126, provides sealing betWeen packer 120 and 
tubing 122. 

[0050] Packer 120 has a packer element 128 thereon 
adapted for sealing engagement With bore 130 in casing 104 
When the packer is actuated to a set position. 

[0051] A subsurface (SSR) plug 140 is attached at an 
upper end 141 thereof to the loWer end of tubing 122 by a 
sleeve 142 and a collar 144. Sleeve 142 has an outside 
diameter 146 slidably received in a bore 148 in collar 144. 
A sealing means, such as an O-ring 150, provides sealing 
engagement betWeen sleeve 142 and collar 144. 

[0052] Sleeve 142 has a bore 152 therein With an upWardly 
facing chamfered shoulder 154 at the loWer end thereof. 
Sleeve 142 is adapted to receive a ball 156 therein Which 
may be dropped doWn tubing 122 as Will be further 
described herein. 

[0053] Sleeve 142 de?nes an upper transverse chamber 
port 158 therein above upper end 141 of plug 140. Aclosure 
means, such as a rupture disk 160, initially closes chamber 
port 158. 

[0054] SSR plug 140 is of a kind generally knoWn in the 
art such as shoWn in the previously mentioned patents 
assigned to the assignee of the present invention. Plug 140 
has a body 161 With an elastomeric jacket 162 disposed 
therearound. Jacket 162 has a plurality of Wipers 164 eXtend 
ing outWardly therefrom for Wiping and sealing engagement 
With bore 130 in casing 104. 

[0055] Sleeve 142 also de?nes a plurality of loWer trans 
verse sleeve ports 166 therein adjacent to upper end 141 of 
plug 140. A sealing means, such as a pair of O-rings 168, 
provides sealing engagement betWeen sleeve 142 and upper 
end 141 of plug 140 such that sleeve ports 166 are initially 
closed. 

[0056] At the loWer end of body 161 of SSR plug 140 is 
a latch-type plug nose 170 adapted for latching and sealing 
engagement With stab-in receptacle 118 in ?oat collar 110. 

[0057] In the operation of second embodiment apparatus 
100, casing 104 With guide shoe 106 and ?oat collar 110 
therein are run to a ?rst, no-go depth in Wellbore 102, in a 
manner similar to ?rst embodiment 10. Fluid may be circu 
lated doWnWardly through casing 104, ?oat collar 110 and 
guide shoe 106 during this process. 

[0058] Packer 120 and SSR plug 140 are run into casing 
104 on tubing 122 to the top of the desired length of the 
buoyant chamber. Packer 120 is actuated into its set position 
so that packer element 128 sealingly engages bore 130 in 
casing 104. Ball 156 is dropped doWn tubing 120 so that it 
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lands on the seat formed by shoulder 154 in sleeve 142. 
Pressure is applied in the tubing, such as by injecting a 
buoyant ?uid. The buoyant ?uid may be a gas or light liquid 
such as those mentioned in the operation of the ?rst embodi 
ment. Pressure is applied to rupture disk 160 to rupture it, 
thereby opening chamber port 158. Thus, opened chamber 
port 158 may be referred to as a ?oW path 158. 

[0059] The pressure then causes a pressure differential 
across ball 156, shoulder 154 and SSR plug 140 Which 
moves the SSR plug, and thus tubing 122, doWnWardly 
through casing 104. As tubing 122 is thus stripped doWn 
through packer 120, packing 126 maintains sealing engage 
ment betWeen the tubing and the packer. Eventually, nose 
170 on SSR plug 140 latchingly and sealingly engages 
latching stab-in receptacle 118 in ?oat collar 110 as shoWn 
in phantom lines in FIG. 2B. 

[0060] A buoyant chamber 172, ?lled With the buoyant 
?uid through ?oW path 158, is thus formed above SSR plug 
140 and beloW packer 120. Buoyant chamber 172 has an 
annular con?guration betWeen tubing 122 and casing 104. 

[0061] Tubing 122 above packer 120 may be disconnected 
from the portion of the tubing beloW the packer by using a 
ball activated hydraulic disconnect (not shoWn) of a kind 
knoWn in the art. This leaves a portion of the coiled tubing 
extending from SSR plug 140, through packer 120 and 
terminating a short distance above the packer. Thus, a central 
opening 174 in casing 104 above packer 120 is in commu 
nication With bore 152 in sleeve 142 through the remaining 
portion of tubing 122. 

[0062] By applying suf?cient additional pressure in casing 
104, sleeve 142 is moved doWnWardly With respect to collar 
144 and body 161 of plug 140 such that sleeve ports 166 in 
sleeve 142 are moved beloW upper end 141 of plug 140 and 
thus no longer sealed by O-rings 168. That is, sleeve ports 
166 are opened. At the same time, chamber port 158 is 
moved doWnWardly so that it is sealingly separated from 
buoyant chamber 172 by at least one of O-rings 168, thus 
keeping buoyant chamber 172 closed. 

[0063] It Will be seen that central opening 174 in casing 
104 is thus placed in communication With ?oat collar 110 
through sleeve ports 166 in sleeve 142. 

[0064] Casing 104, noW lighter because of buoyant cham 
ber 172, may be further loWered into Wellbore 102 until it 
reaches a second, no-go depth. Fluid may be circulated 
doWnWardly through central opening 174, tubing 122, sleeve 
ports 166, ?oat collar 110 and guide shoe 106 to facilitate 
running casing 104 to the second depth. 

[0065] Packer 120 and coiled tubing 122 may be retrieved 
from casing 104 using a drill-type Work string and coiled 
tubing overshot (not shoWn) in a conventional manner. SSR 
plug 140 remains latched to ?oat collar 110. After unseating 
packer element 128 from bore 130 in casing 104, the 
buoyant ?uid in buoyant chamber 172 may be bled off up the 
casing and drill pipe annulus. At this point, casing 104 may 
be cemented into Wellbore 102 through sleeve ports 166 in 
sleeve 142, ?oat collar 110 and guide shoe 106 in a con 
ventional manner and other Well operations carried out. 

[0066] Third Embodiment 

[0067] Referring noW to FIGS. 3A and 3B, a third 
embodiment of the apparatus for creating a doWnhole buoy 
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ant casing chamber is shoWn and generally designated by the 
numeral 200. Apparatus 200 is designed to be used in a 
Wellbore 202. 

[0068] Apparatus 200 comprises a loWer portion of Well 
casing 204 Which has a guide or ?oat shoe 206 at the loWer 
end thereof. Guide or ?oat shoe 206 is of a kind knoWn in 
the art and de?nes a central opening 208 therethrough. 

[0069] In a manner similar to second embodiment appa 
ratus 100, third embodiment apparatus 200 also comprises a 
?oat collar 210 Which is spaced above guide or ?oat shoe 
206. Float collar 210 de?nes a central opening 212 there 
through. Avalve element 214 is disposed in central opening 
212 and is shoWn in a closed position in FIG. 3B. Valve 
element 214 is biased to this closed position by a biasing 
means, such as spring 216. 

[0070] Float collar 210 is preferably an innerstring ?oat 
collar having a seal bore receptacle 218 therein. 

[0071] As Will be further described herein, seal bore 
receptacle 218 is adapted for engagement by a seal bore 
stinger 220 Which is run on the bottom of internal tubing 
222. 

[0072] The last joint of tubing 222 is attached to the 
bottom of a packer 224. Packer 224 is preferably an in?at 
able or retrievable packer positionable by a knoWn running 
tool or connector 225. Packer 224 de?nes a central opening 
226 through Which tubing 222 eXtends. A sealing means, 
such as packing 228, provides sealing engagement betWeen 
tubing 222 and packer 224. 

[0073] Packer 224 has a packer element 230 thereon 
adapted for sealing engagement With bore 232 in casing 204. 

[0074] In the operation of third embodiment apparatus 
200, casing 204, With ?oat collar 210 and guide shoe 206 
thereon, is run to a ?rst depth in Wellbore 202. This ?rst 
depth is substantially equal to the desired length of the 
buoyant chamber to be created in apparatus 200. Casing 204 
is run into Wellbore 202 to this depth Without ?lling the 
casing With Well ?uids. Valve element 214 in ?oat collar 210 
prevents Well ?uids from entering casing 204. That is, casing 
204 may simply remain ?lled With ambient air as a buoyant 
?uid. If desired, casing 204 may be ?lled at this point With 
another buoyant ?uid such as any of the gases or liquids 
previously mentioned for the other embodiments. 

[0075] Tubing 222 is positioned through packer 224. 
Stinger 220 is run into casing 204 on tubing 222 so that the 
stinger stings into, and seals in, seal bore receptacle 218 of 
?oat collar 210. Thus, tubing 222 is placed in communica 
tion With central opening 212 in ?oat collar 210. 

[0076] Packer 224 on tubing 222 is set in casing 204 at the 
top joint of the casing so that packer element 230 sealingly 
engages bore 232. Thus, a buoyant-?uid-?lled buoyant 
chamber 234 is formed beloW packer 220 and above ?oat 
collar 210. Buoyant chamber 234 has an annular con?gu 
ration betWeen tubing 222 and casing 204. 

[0077] Additional lengths of casing are attached to casing 
204, and the casing is run into Wellbore 202, thus carrying 
buoyant chamber 234 to the bottom of the Wellbore. The 
Well may be circulated during this running of casing 204 by 
pumping ?uids doWn through tubing 222, ?oat collar 210 
and guide shoe 206 Without disturbing buoyant chamber 
234. 
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[0078] Casing 204 is thus run to a second depth Which Will 
generally be a no-go depth. This no-go depth is greater than 
Would normally be reached because of the buoyancy pro 
vided by buoyant chamber 234. 

[0079] After the casing has been run to the second depth, 
packer 224 may be unseated and the packer and tubing 
retrieved. The buoyant ?uid in buoyant chamber 234 may be 
bled up the casing and drill pipe annulus. 

[0080] Additional operations may then be carried out in 
the conventional manner, such as cementing casing 204 in 
Wellbore 202. 

[0081] It Will be seen, therefore, that the method and 
apparatus for creating a doWnhole buoyant casing chamber 
are Well adapted to carry out the ends and advantages 
mentioned as Well as those inherent therein. While presently 
preferred embodiments of the apparatus and steps in the 
methods have been shoWn for the purposes of this disclo 
sure, numerous changes in the arrangement and construction 
of parts in the apparatus and steps in the methods may be 
made by those skilled in the art. All such changes are 
encompassed Within the scope and spirit of the appended 
claims. 

What is claimed is: 
1. A method of installing casing in a Well comprising the 

steps of: 

(a) running a length of casing having a ?oating device 
therein into the Well to a ?rst depth; 

(b) forming a buoyant chamber in the casing, the ?rst 
depth corresponding to a length of the buoyant chamber 
comprising: 
positioning tubing in the casing above the ?oating 

device, the tubing having a stinger on a loWer end 
thereof and a packer above the stinger; and 

actuating the packer into sealing engagement With the 
casing, thereby trapping the buoyant ?uid in the 
buoyant chamber betWeen the casing and tubing; 

(c) ?lling the chamber With a buoyant ?uid; and 

(d) running the casing to a second depth greater than the 
?rst depth. 

2. The method of claim 1 further comprising: 

during step (d), circulating ?uid through the tubing. 
3. The method of claim 1 further comprising: 

(e) after step (d), disengaging the packer from the casing 
and bleeding the buoyant ?uid out of the buoyant 
chamber. 

4. The method of claim 3 further comprising: 

(f) retrieving the packer from the casing. 
5. The method of claim 1 Wherein the buoyant ?uid is gas 

selected from the group consisting of nitrogen, air and 
carbon dioXide. 

6. The method of claim 5 Wherein the gas is ambient air. 
7. The method of claim 1 Wherein the buoyant ?uid is a 

liquid selected from the group consisting of diesel fuel and 
Water. 

8. A method of installing casing in a Well comprising the 
steps of: 
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(a) forming a buoyant chamber in a length of casing 
having a ?oating device therein, comprising: 

running the casing into the Well to a ?rst depth above 
a desired depth, the ?rst depth corresponding to a 
predetermined length of the buoyant chamber; 

positioning tubing in the casing above the ?oating 
device, the tubing having a stinger on a loWer end 
thereof and a packer above the stinger; and 

actuating the packer into sealing engagement With the 
casing, thereby trapping the buoyant ?uid in the 
buoyant chamber betWeen the casing and tubing; 

(b) running the casing into the Well to the desired depth; 
and 

(c) during step (b), circulating ?uid through the casing. 
9. The method of claim 8 further comprising: 

(d) after step (c), disengaging the packer from the casing 
and bleeding the buoyant ?uid out of the buoyant 
chamber. 

10. The method of claim 9 further comprising: 

(e) retrieving the packer from the casing. 
11. The method of claim 8 Wherein: 

step (c) comprises circulating ?uid through the tubing. 
12. An apparatus for forming a buoyant chamber in a Well 

casing, the apparatus comprising: 

a length of the casing; 

a ?oating device disposed in a loWer end of the casing and 
forming a loWer boundary of the buoyant chamber; 

sealing means for sealingly engaging the casing at an 
upper end of the buoyant chamber, the sealing means 
comprising a packer forming an uppeer boundary of the 
buoyant chamber When in sealing engagement With the 
casing; 

a volume of buoyant ?uid to ?ll the buoyant chamber; and 

a releasable plug connected to the packer and adapted for 
release from the packer such that the plug may be 
forced doWnWardly in the buoyant chamber by the 
buoyant ?uid for engagement With the ?oating device. 

13. The apparatus of claim 12 Wherein: 

the packer is positioned in the casing on coiled tubing; and 

the plug is released by dropping a ball doWn the tubing 
and pressuriZing the tubing With the buoyant ?uid. 

14. An apparatus for forming a buoyant chamber in a Well 
casing, the apparatus comprising: 

a length of the casing; 

a ?oating device disposed in a loWer end of the casing and 
forming a loWer boundary of the buoyant chamber, 
Wherein the ?oating device closes the loWer end of the 
casing such that the casing may be run Without circu 
lation of Well ?uid through the casing to at least a ?rst 
depth in the Well; 

sealing means for sealingly engaging the casing at an 
upper end of the buoyant chamber, the sealing means 
comprising a packer forming an upper boundary of the 
buoyant chamber When in sealing engagement With the 
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casing, wherein the packer is positioned in the casing 
on internal tubing, a portion of the tubing extending 
below the packer; 

a volume of buoyant ?uid to ?ll the buoyant chamber; and 

a stinger attached to a loWer end of the tubing and adapted 
for sealing engagement With the ?oating device such 
that the tubing is placed in ?uid communication With 
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the Well, Whereby the casing may be run to a second 
depth in the Well While circulating Well ?uid through 
the tubing. 

15. The apparatus of claim 14 Wherein the packer traps the 
buoyant ?uid in the buoyant chamber betWeen the casing 
and tubing When the packer is actuated. 

* * * * * 


