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A method of locating a tubing string in a bore, the method 
comprising the steps: providing a device de?ning a restric 
tion-engaging member; locating the device on the loWer end 
of a tubing string; and then running the tubing string into the 
bore until the member engages a restriction in the bore and 

(21) Appl' NO" 10/045,411 the device and the tubing is prevented from advancing 
(22) Filed: Oct 29’ 2001 further by the restriction. The member is then re-con?gured 

to permit further advancement of the device and tubing 
(30) Foreign Application Priority Data relative to the restriction and the device and tubing moved 

a predetermined distance relative to the restriction to posi 
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V e~ -~ ; 

/ r a L 
[E 14 

. ,1 
f I 0 

“win ,7 

I 1 ,. 
r M a 

t 1 1...“. a, 
I‘?! 

g“ 1 <;M- 12. 
a I 12.8 

1 “A 
i ~\ 

A "W10 
33 ‘ 

F ? E “ 71-\\ W 
.. \ I ‘~ [La 

"1 1 m 



Patent Application Publication Oct. 31, 2002 Sheet 1 0f 4 US 2002/0157824 Al 

O 

% 5 

~ i 

n 1mg: , ,- f 

I 1 4| ll 11 lb» I _ 

_ I 

§ 

// /// r6? .IJrLA/// 

Cngdam l 



Patent Application Publication Oct. 31, 2002 Sheet 2 0f 4 US 2002/0157824 A1 

rwmmwco mmmw 3E 

.mmxumn P. 1.25 Q3“ 5? 
miwru 
Ow 

Magnum 



Patent Application Publication Oct. 31, 2002 Sheet 3 0f 4 US 2002/0157824 A1 

'gawvf'ké 



Win,» 9w. 

am. LE 5 o: 3 x 

M 

US 2002/0157824 A1 Oct. 31, 2002 Sheet 4 0f 4 

Cm; 

/» g 

d? a! Jami 

Patent Application Publication 

i 3“ a 5 



US 2002/0157824 A1 

DOWNHOLE TOOL 

FIELD OF THE INVENTION 

[0001] This invention relates to a doWnhole tool, and in 
particular to a tool for facilitating location of items in a 
borehole. The invention also relates to a system incorporat 
ing such a tool, and a method of using the tool. 

BACKGROUND OF THE INVENTION 

[0002] In doWnhole operations in the oil and gas eXplo 
ration and production industry, tubing, in the form of a 
completion, test string or casing string, is run into a bore and 
suspended or otherWise ?xed therein. The loWer end of the 
tubing string Will often engage seals provided in, for 
eXample, a packer or liner top, and thus must be positioned 
With some accuracy. The operator Will be aWare of the 
general location or depth of the packer, and thus Will make 
up and run in the tubing string, formed from appropriate 
tubing sections, until the loWer end of the string engages the 
packer seals. The operator is thus able to identify the 
location of the packer relative to the length of tubing that has 
been run into the bore. The tubing string is then partially 
retrieved to alloW incorporation of landing devices and the 
like at appropriate points in the string. The landing string is 
then run back into the bore such that the loWer end of the 
tubing lands out on the packer and the landing devices 
engage appropriate pro?les, seals and the like at the upper 
end of the bore. 

[0003] This method of locating tubing can be time-con 
suming and also has the disadvantage that the movement of 
the loWer end of the tubing into and out of the packer seals 
may result in seal damage and subsequent seal failure. 

[0004] Non-physical means may also be employed to 
locate, for eXample, a completion or drill stem test (DST) 
tubing string in a Well. Firstly, a radioactive (gamma ray or 
GR) tag may be set in the bore-lining casing and a further tag 
set in the tubing string. The location of the tag in the casing 
Will have been determined previously by logging runs of 
sensors on electric line during the process of logging or 
casing and cementing the Well, and thus provides a datum. 
Once the tubing string has been run in, With the tubing tag, 
a further log is run Which then places the tag on the tubing 
at a distance from the tag on the casing. The tubing may then 
be raised or loWered to achieve the desired relative spacing 
betWeen the tags, and thus the desired location of the tubing 
in the casing. HoWever, this method is relatively compleX 
and confusion can result. 

[0005] It is among the objectives of embodiments of the 
present invention to provide an alternative method and 
apparatus for locating tubing strings doWnhole. 

SUMMARY OF THE INVENTION 

[0006] According to one aspect of the present invention 
there is provided a method of locating a tubing string in a 
bore having a restriction therein, the method comprising the 
steps: 

[0007] providing a device de?ning a restriction-en 
gaging member; 

[0008] locating the device on the loWer end of a 
tubing string; 
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[0009] running the tubing string into the bore until 
the member engages a restriction in the bore and the 
device and the tubing is prevented from advancing 
further by the restriction; 

[0010] re-con?guring the member to permit further 
advancement of the device and tubing relative to the 
restriction; and 

[0011] moving the device and tubing a predetermined 
distance relative to the restriction to position the 
tubing at a desired location in the bore. 

[0012] Preferably, the member de?nes an upset, that is a 
radial extension from the device body. 

[0013] Preferably, the member is re-con?gured such that 
the member may be radially retracted. Alternatively, the 
member may be positively retracted. 

[0014] Preferably, the member is re-con?gured by appli 
cation of a predetermined force thereto. Conveniently, appli 
cation of a predetermined Weight Will re-con?gure the 
member. Such Weight may, for eXample, overcome a bias 
sing force or release a coupling, such as a shear member. 

[0015] Preferably, the method comprises the further step 
of maintaining the member in the retracted con?guration. 
This may be achieved by restraining the member in the 
retracted con?guration, or by providing a member Which is 
normally retracted or tends to adopt a retracted con?gura 
tion, and When unrestrained adopts a retracted con?guration. 
In one embodiment the member may be in the form of a 
snap-ring movable from a larger diameter portion of the 
device body to a smaller diameter portion of the device 
body. In another embodiment, the member may be in the 
form of one or more keys, ?ngers or segments similarly 
movable betWeen larger and smaller diameter body portions, 
or betWeen supported and unsupported con?gurations. 

[0016] The invention also relates to apparatus for use in 
locating a tubing in a bore With reference to an eXisting bore 
restriction, the apparatus comprising: a device adapted for 
mounting on the loWer end portion of a tubing string to be 
run into a bore, the device comprising a radially eXtending 
member adapted to engage a bore restriction and adapted to 
be selectively retracted to permit passage of the device 
beyond the restriction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] These and other aspects of the present invention 
Will noW be described, by Way of eXample, With reference to 
the accompanying draWings, in Which: 

[0018] FIG. 1 is a sectional vieW of a tool for use in a 
method of locating an object in a bore in accordance With 
embodiments of the present invention; 

[0019] FIGS. 2 and 3 are schematic sectional illustrations 
of steps of a method in accordance With an embodiment of 
the present invention, utilising the tool of FIG. 1; 

[0020] FIGS. 4 and 5 are schematic sectional illustrations 
of steps of a method in accordance With a further embodi 
ment of the present invention, utilising the tool of FIG. 1; 

[0021] FIG. 6 is a sectional vieW of a further tool for use 
in a method in accordance With embodiments of the inven 

tion; 
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[0022] FIG. 7 is a sectional vieW of a device for use in a 
method in accordance With embodiments of the present 
invention, the device being shoWn in a running con?gura 
tion; and 

[0023] FIG. 8 is a sectional vieW of the device of FIG. 7 
shoWn in an operated con?guration. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 of the draWings illustrates a device in the 
form of a space-out tool 10 Which may be used to locate an 
object, typically a tubing string, but alternatively a valve, 
packer, plug, or the like, in eXisting tubing, such as bore 
lining casing. 
[0025] The use and operation of the tool 10 Will be 
described herein With reference to an operation to locate a 
completion string in bore-lining casing 30 provided With a 
stab-through packer 32, as illustrated in FIGS. 2 and 3 of 
the draWings. In this example, a bore 34 has been lined With 
casing 30. The packer 32, de?ning a seal bore 38, is then run 
into the casing 30 on Wireline and set in the loWer end of the 
casing 30. The packer includes a mule shoe 40 beloW the 
seal bore 38, Which mule shoe 40 includes a bore restriction 
42. A completion tubing string 44 is then made up and run 
into the bore 34, the tool 10 being incorporated in the loWer 
end of the string 44. As Will be described, the tool 10 alloWs 
the tubing 44 to be located With accuracy relative to the 
packer 32, and subsequently alloWs accurate location of 
other items forming part of the string relative to the packer 
32. 

[0026] The tool 10 comprises a generally cylindrical body 
12 having threaded upper and loWer male end portions 14, 
15, to alloW the body 12 to be threaded and pinned to 
corresponding female end portions 16, 17 of completion 
tubing 18, 19. Mounted on the tool body 12, adjacent and 
abutting the loWer tubing 19, are upset members or keys 20 
Which, as illustrated in the initial con?guration, eXtend 
radially beyond the tubing outer surface. A sleeve 22 abuts 
the upper end of the upset members 20, the sleeve 22 being 
biassed doWnWards by a compression spring 24 but being 
initially ?Xed to the tool body 12 by shear pins 25. 

[0027] The completion string 44 including the tool 10 is 
run into the bore restriction at the loWer end of the mule shoe 
40, the tool 10 being located in the string one or tWo tubing 
joints beloW the seal assembly 46 Which Will subsequently 
engage the packer seal bore 38. Once the upset members 20 
have engaged the bore restriction 42, as illustrated in FIG. 
2, the space-out of the completion tubing 44 may be carried 
out; the depth of the packer 32 has noW been established, and 
the string 44 may be partially retrieved to alloW incorporate 
landing devices and the like at appropriate points in the 
string. On running back into the bore, the upset members 20 
again engage the restriction 42, alloWing space out to be 
checked. If suf?cient Weight is then applied to the string the 
pins 25 Will shear, alloWing the sleeve 22 and upset members 
20 to move upWards relative to the body 12. The upset 
members 20 thus travel up the body 12 until they pass over 
an annular body pro?le 26; the members 20 retract into the 
pro?le 26, alloWing the sleeve 22, urged by the spring 24, to 
move doWnWards over the members 20 and lock the mem 
bers 20 in the retracted con?guration. The tool 10 may then 
pass through the restriction 42 unhindered, and the seals 46 
on the tubing may land out in the packer 32. 
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[0028] FIGS. 4 and 5 of the draWings illustrate the tool 10 
being utilised to locate a device 50, Which may be a 
perforating gun, pump, valve or some other tool or device, 
mounted on a tubing string 52 relative to a restriction 54 that 
occurs at a liner top, but could equally occur at a casing siZe 
change. The tool 10 is incorporated in the string 52, a 
predetermined distance, for eXample one or tWo tubing 
joints above the device 50, and is run into the bore. As With 
the ?rst described embodiment, the tool 10 lands out on the 
bore restriction 54, as illustrated in FIG. 4, and con?rms the 
string space out. FIG. 5 illustrates the situation after suf? 
cient Weight has been applied to the string to shear the pins 
25, and the upset members 20 have retracted into the pro?le 
26, such that the tool 10 has been able to pass through the 
restriction 54, and the device 50 positioned at the desired 
location. 

[0029] FIG. 6 shoWs an alternative form of space-out tool 
110 Which may be utilised in a similar manner to the tool 10 
described above. 

[0030] The tool 110 comprises a body 112 adapted to form 
part of the loWer end of a completion string and carries an 
upset member in the form of a snap-ring 120 mounted on a 
shoulder 121 de?ned on the body 112. The snap-ring 120 is 
held on the shoulder 121 by a sleeve 122 releasably ?Xed to 
the body 112 by shear pins 125. 

[0031] In a similar manner to the ?rst described tool 10, 
the snap-ring 120 Will engage a bore restriction, alloWing the 
location of the restriction, and any associated tool or device, 
to be determined With accuracy With reference to surface. 
Further, by application of suf?cient Weight to the tool 110, 
the pins 125 may be sheared, alloWing the snap-ring to move 
off the shoulder 121, and assume a smaller diameter con 
?guration, such that the tool 110 may then pass through the 
restriction. 

[0032] Reference is noW made to FIGS. 7 and 8 of the 
draWings, Which are sectional vieWs of a preferred tool 150, 
in FIG. 7 the tool being shoWn in a running con?guration, 
and in FIG. 8 the tool 150 being shoWn in an operated 
con?guration. 
[0033] The tool 150 comprises a one-piece tubular body 
152 having male threaded ends 154, 155 for coupling the 
body 152 to adjacent upper and loWer tubing sections 156, 
157 provided With corresponding female threads. Appropri 
ate seals 158 are provided betWeen the body ends 154, 155 
and the tubing sections 156, 157, Which are restrained 
against relative rotation by pins 160. 

[0034] The body 152 carries a restriction-engaging mem 
ber de?ned by siXteen ?ngers 162 Which are initially 
restrained from aXial movement relative to the body 152 by 
a loWer sleeve 164 releasably ?Xed to the body 152 by shear 
pins 166, and also by an upper sleeve 168 biassed toWards 
the ?ngers 162 by a compression spring 170 Which acts 
betWeen the sleeve 168 and the body 152. 

[0035] The tool 150 is utilised in a similar manner to the 
tools 10, 110 described above, being run into a bore until the 
?ngers 162 engage an appropriately-siZed restriction, thus 
providing a de?nitive land out With a set doWn of up to 
10,000 lbs. The ?ngers 162 are retracted by applying addi 
tional Weight to the string suf?cient to shear the screWs 166, 
and With this eXample the shear-out Weight may be set up to 
45,000 lbs. 
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[0036] On shearing the pins 166, the ?ngers 162 are 
moved upwardly over the body 152 for a limited distance (in 
this example tWo inches), and then drop into an annular body 
recess 172. The ?ngers 162 are retained against the body 152 
in the retracted con?guration, Within the recess 172 by the 
upper and loWer retaining sleeves 168, 164. As noted above, 
the upper sleeve 168 is biassed toWards the ?ngers 162 by 
the spring 170. In a someWhat similar manner, the loWer 
sleeve 164 is biassed toWards the ?ngers 162 by a spring 
174, the shear pins 166 initially restraining the spring 174 in 
a pre-compressed con?guration. 

[0037] The string on Which the tool 150 is mounted may 
be pulled back out after the initial landing out of the ?ngers 
162 to alloW location of appropriate landing devices on the 
string, or the landing string may be run Without pulling back 
the tubing string, the latter method being appropriate for 
deepWater Wells. 

[0038] It Will be apparent to those of skill in the art that the 
above-described tools provide a simple but effective means 
for locating items, particularly tubing strings including 
completion, test strings or casing strings, in a bore relative 
to a restriction. 

[0039] It Will further be apparent to those of skill in the art 
that these embodiments are merely exemplary of the present 
invention and that various modi?cations and improvements 
may be made thereto Without departing from the scope of the 
present invention. 

We claim: 
1. A method of locating a tubing string in a bore having 

a restriction therein, the method comprising the steps: 

(a) providing a device de?ning a restriction-engaging 
member; 

(b) running the tubing string into the bore until the 
member engages a restriction in the bore and the device 
and tubing are prevented from advancing further by the 
restriction; 

(c) re-con?guring the member to permit further advance 
ment of the device and tubing relative to the restriction; 
and 

(d) moving the device a predetermined distance relative to 
the restriction to position the tubing at a desired loca 
tion in the bore. 

2. The method of claim 1, comprising re-con?guring the 
member by radially retracting the member. 
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3. The method of claim 1, comprising re-con?guring the 
member by positively retracting the member. 

4. The method of claim 1, comprising re-con?guring the 
member by application of a predetermined force thereto. 

5. The method of claim 4, comprising re-con?guring the 
member by application of a predetermined doWnWard 
Weight thereto. 

6. The method of claim 4, comprising releasing a shear 
coupling. 

7. The method of claim 1, further comprising the step of 
maintaining the member in a retracted con?guration. 

8. The method of claim 7, comprising restraining the 
member in the retracted con?guration. 

9. The method of claim 1, Wherein folloWing step (b), 
landing devices are incorporated in the tubing string and, 
carrying out step (d) lands out the string. 

10. The method of claim 9, further comprising pulling the 
tubing string back out prior to incorporating the landing 
devices in the tubing string. 

11. The method of claim 9, Wherein the landing devices 
are incorporated in the tubing string Without pulling back the 
tubing string. 

12. Apparatus for use in locating a tubing string in a bore 
With reference to an existing bore restriction, the apparatus 
comprising: a device adapted to be run into a bore on a loWer 
end of a tubing string, the device comprising a radially 
extending member adapted to land out on a bore restriction 
and adapted to be selectively retracted to permit passage of 
the device and the associated tubing string beyond the 
restriction. 

13. The apparatus of claim 12, Wherein the member is 
adapted to be retracted by application of a predetermined 
Weight thereto. 

14. The apparatus of claim 13, Wherein the member is 
initially retained in a restriction-engaging position by a 
releasable coupling. 

15. The apparatus of claim 14, Wherein the coupling is in 
the form of a shear member. 

16. The apparatus of claim 12, further comprising means 
for maintaining the member in a retracted con?guration. 

17. The apparatus of claim 16, Wherein said means for 
maintaining the member in the retracted con?guration com 
prises spring biassed sleeves located above and beloW the 
member. 

18. The apparatus of claim 12, Wherein the member 
comprises a plurality of ?ngers. 

* * * * * 


