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(57) Abstract: A wellbore system with a tubular string extending from an earth surface down into 
a wellbore in the earth, a packer system with a selectively settable packer element, and a disconnect 
located between an end of the tubular string and the packer system, the disconnect operable from 
the surface by imposing a downward force on the tubular string. In one aspect the packer system’s 
packer element is a tension-set packer element. A wellbore disconnect with a top sub (122), a man
drel (126) having an upper end secured to the top sub and a portion below the upper end releasably 
secured with at least one releasable member (138) to a carrier member (136), the carrier member 
having apparatus (156) for selectively gripping the mandrel, the apparatus for selectively gripping 
the mandrel also selectively gripping a bottom sub (144) within which the mandrel is moveable, 
the at least one releasable member releasable in response to a downward force on the disconnect
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This invention is related, among other things, to wellbore packer systems and, in 

certain aspects, a tension-set packer run on coil tubing. In other aspects, a set-down 

disconnect is used with such a system.

Coil tubing cannot be rotated. Certain prior art downhole tools that require 

rotation cannot be used with coil tubing. Consequently, hydraulically set packers are 

used with coil tubing. Coil tubing can be reciprocated. One prior art patent, U.S. 

5,095,979 provides apparatus that operates in well production tubing by reciprocating 

the coil tubing. The apparatus has a pin moving in a groove that allows a packer to be 

run into production tubing, set, and released by the longitudinal movement of no coil 

tubing only.

In certain wellbore operations in which fluid with solids is being pumped into 

the wellbore (e.g. sand, proppant, or other solids), a ball actuated disconnect may be 

ineffective. In such situations a disconnect is needed which does not rely on the 

dropping of a ball.

There has long been a need for an effective and efficient wellbore packer system 

which can be run on coil tubing. There has long been a need for such a system with a 

tension-set packer. There has long been a need for an effective and efficient set-down 

disconnect.

According to a fist aspect, the present invention provides a wellbore system with 

a tubular string extending from an earth surface down into a wellbore in the earth, a 

packer system with a selectively settable packer element, and a disconnect located 

between an end of the tubular string and the packer system, the disconnect operable 

from the surface by imposing a downward force on the tubular string.

Further preferred features are set out in claims 2 to 22.
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According to a second aspect, the present invention provides a wellbore system 

comprising a tubular string extending from an earth surface down into a wellbore in the 

earth, a packer system with a selectively settable packer element, a disconnect located 

between an end of the tubular string and the packer system, the disconnect operable 

from the surface by imposing a downward force on the tubular string, selectively 

settable gripping apparatus for gripping an interior of a bore in which the wellbore 

system is located, an unloader in the system, and a check valve apparatus in the system.

According to a third aspect, the invention provides a disconnect with a top sub, a 

mandrel having an upper end secured to the top sub and a portion below the upper end 

releasably secured with at least one releasable member to a carrier member, the carrier 

member having apparatus for selectively gripping the piston (e.g. one or more lugs, one 

or more collet fingers, or a collet gripping end), the apparatus for selectively gripping 

the mandrel also selectively gripping a bottom sub within which the mandre; is 

movable, the at least one releasable member being releasable in response to a downward 

force on the disconnect.

According to a fourth aspect, the present invention provides a wellbore 

centralizer with two carriers each with a generally cylindrical hollow body having a 

bore therethrough from a top to a bottom thereof, a plurality of spaced apart recesses in 

an exterior of each generally cylindrical hollow body, a plurality of spaced apart bow 

springs each with two ends, each end within and corresponding in shape to a shape of 

the plurality of spaced-apart recesses, and an outer sleeve secured to each generally 

cylindrical hollow body and releasably holding the spring ends within the plurality of 

spaced-apart recesses.

According to a fifth aspect, the present invention provides a method for setting a 

packer element of a wellbore system at a desired location in a wellbore, the wellbore 

system comprising a tubular string extending from an earth surface down into a 

wellbore in the earth, a packer system with a selectively settable packer element, and a 

disconnect located between an end of the tubular string and the packer system, the 

disconnect operable from the surface by imposing a downward force on the tubular 

string, the method comprising introducing the wellbore system into the wellbore,
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locating the wellbore system at a desired location in the wellbore, and setting the 

selectively settable packer element.

Further preferred features are set out in claims 26 to 31.

According to a sixth aspect, the present invention provides a method for 

disconnecting a first item in a wellbore from a second item in a wellbore, the method 

comprising

positioning a disconnect between the first item and the second item, the 

disconnect operable from an earth surface by imposing a downward force on it, the 

disconnect having a top sub, a mandrel having an upper end secured to the top sub and a 

portion below the upper end releasably secured with at least one releasable member to a 

carrier member, the carrier member having apparatus for selectively gripping the 

mandrel, the apparatus for selectively gripping the mandrel also selectively gripping a 

bottom sub within which the mandrel is movable, the at least one releasable member 

releasable in response to a downward force on the disconnect, and

introducing the first item, the disconnect, and second item into the wellbore, and 

imposing a downward force on the disconnect to separate it and the first item from the 

second item.

According to a seventh aspect, the present invention provides a method for 

performing a wellbore formation fracturing operation, the wellbore extending through a 

formation in the earth, the method comprising

interconnecting a packer system to an end of a tubular string, the packer system 

including a tension-set packer, a disconnect inerconnected to the tubular string and 

located between the packer system and the tubular string, the tubular string, packer 

system, and disconnect each having a fluid flow bore theretherough,

moving the tubular string to move the disconnect and the packer system into a 

wellbore to a desired lcoation therein,

setting the packer system in place at the desired location in the wellbore, 

setting the tension-set packer, and

pumping formation fracturing fluid through the tubular string, through the 

disconnect, through the pakce system, and to the formation.
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Further preferred features are set out in claims 35 and 36.

Some preferred embodiments of the invention will now be described by way of 

example only and with reference to the accompanying drawings, in which:

Fig. 1 is a side cross-section view of a system according to the present invention;

Figs. 1A - IF are enlargements of portions of the system of Fig. 1;

Fig. 1G is a cross-section view along line 1G-1G of Figs. 1 and IB;

Fig. 1H is a flattened view of a portion of the system of Fig. 1;

Figs. 2A - 2D are side cross-section views showing various steps in an operation 

of the system of Fig. 1;

Figs. 3A - 3F illustrate movement of a lower body of the system of Fig. 1 and 

corresponding carrier pin and bearing segment positions;

Fig. 4A is a front view of a drag spring;

Fig. 4B is a side view of the drag spring of Fig. 4A;

Fig. 5A is a side view of a drag spring carrier;

Fig. 5B is a cross-section view of the carrier of Fig. 5 A;

Fig. 5C is a cross-section view along line 5C-5C of Fig. 5A;

Fig. 5D is a cross-section view along line 5D-5D of Fig. 5A;

Fig. 5E is a side view of a centralizer according to the present invention;
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Figs. 7A and 7B are side cross-section views of a disconnect according to the 

present invention.

Fig. 1 shows a packer system 10 according to the present invention which has a 

top sub 12, a packer element 20, a packer element latch 22, drag springs 40, slip 

elements 50, a cone 60 and a bottom sub 14. Figs. IA - IF show enlargements of 

portions of the packer system 10 shown in Fig. 1. A system according to the present 

invention may be set within a tubular string (tubing or casing), within a gravel pack 

screen, within a packer, within a hanger flange, or within any wellbore device, system, 

tool, or apparatus with a suitable bore therethrough.

The top sub 12 has a lower end 13 to which is threadedly connected a pulling 

element mandrel 70. Set screws 78 through holes 79 hold the mandrel 70 in place. An 

o-ring 15 seals the top-sub-mandrel interface.

The mandrel 70 extends down between an upper body 80 and a support 82. 

Retainer screws 83 secure the upper body 80 and the support 82 together. These screws 

have a center portion that is movable within slots 71 in the mandrel 70, allowing the 

mandrel 70 some degree of up-down freedom with respect to the upper body 80 and 

support 82 (to selectively set or release the packer element 20 as described in detail 

below ). O-rings 84 seal the mandrel-upper body interface.

The packer element 20 is held between the support 82 and a latch 22. Shear 

screws 23 extend through the latch 22 and the mandrel 70 to releasably secure the latch 

22 to the mandrel 70. The lower end of the upper body 80 is threadedly secured to the 

upper end of a lower body 90. The mandrel 70 has an internal shoulder 72 and an 

external shoulder 73. The mandrel 70 is selectively movable upwardly so that the 

shoulder 72 moves to abut an external shoulder 83 of the upper body 80, and selectively 

movable downwardly so that the shoulder 73 abuts an internal shoulder 85 of the
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support 82 C thus limiting up and down motion of the mandrel with respect to the

upper body 80 and the support 82.

The latch 22 has a lower end 24 that terminates in a collet 25 having an internal 

shoulder 26. Initially the collet 25 is releasably secured around an upper end 91 of a 

lower body 90. An o-ring 42 seals the lower body/upper body interface.

Movably disposed around the lower body 90 are the drag springs 40 and their 

associated mountings and the slip elements 50 which are threadedly connected to a 

lower retainer sleeve 41 which is connected to a bottom part of drag springs 40.

A lug carrier 51 has an upper end 51a disposed between the slip elements 50 and 

the lower body 90. The lug carrier is not connected to anything and floats in place. 

Beneath a lower end of the lug carrier 51 is a debris sleeve 52 connected to a slip body 

which is described below. Two lug carrier pins 53 spaced apart 180E project inwardly 

from a recess 54 in the lug carrier 51 and are movable in a recessed track 92 of the 

lower body 90. Two bearing segments 55 also spaced apart 180E project inwardly from 

a recess 56 in the lug carrier 51 and, as is described in detail below, move in grooves 93, 

94 in the lower body 90. The bearing segments isolate the pins 53 from loads and 

forces imposed on a lower body 90.

The debris sleeve 52 prevents debris and unwanted wellbore material from 

entering into the recesses, tracks, grooves, and spaces between the lug carrier 51 and the 

lower body 90 in which the pin 53 and the bearing segment 55 move. One or more vent 

holes 49 through the sleeve 52 prevent hydrostatic locking.

A lower end 58 of each slip element 50 has a toothed gripping portion for

releasably securing the slip ends to a casing string C in which the packer system 10 is

disposed. One or more vent holes 57 through the slip body prevent hydrostatic locking.

It is to be understood that the packer system 10 may be used in any casing string or any

other string of tubular members, including, but not limited to, a string of tubing or pipe.
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The cone 60 with an upper tapered end 61 is releasably secured to the lower 

body 90 with shear screws 62 (eight may be used). The upper tapered end 61 is sized 

and configured for abutment by inner surfaces 59 of the slip ends 58 so that the slip 

ends 58 are forced outwardly to grip the casing string C.

The bottom sub 14 is releasably secured to the lower body 90 with mating 

threads and set screws 18 hold the bottom sub in place on the lower body 90. An o-ring 

19 seals the bottom sub/lower body interface. The top sub, upper body, mandrel, lower 

body and the bottom sub are generally cylindrical, each with a top-to -bottom bore.

Fig. 1G is a cross-sectional view taken along line 1G-1G of Fig. 1 (and of Figs. 

IB and 1C) and shows a drag spring carrier 30 and the lower body 90.

Fig. IH shows a flattened view of the track 92 and the groove 93 of the lower 

body 90. The carrier pin 53 is shown in one position in Fig. IH and the bearing 

segment 55 is shown in a corresponding position. As shown in Figs. ID and IH, the 

bearing segments 55 are in contact with an upper edge of the groove 93, but the carrier 

pin 53 is not in contact with an upper edge of the track 92 so that an imposed load or 

force on the lower body 90 is transmitted to the bearing segments 55 rather than to the 

carrier pins 53. Thus the carrier pin 53 does not bear such loads or forces. The groove 

93 has a lower portion 94 into which the bearing segment is movable for setting the 

slips as described below in detail.

The packer system 10 as shown in Fig. 1 (and Figs. 1A - IH) is in a "run in the 

hole" mode for introducing the system 10 into the casing string C and moving the 

system 10 down to a desired location. It is within the scope of this invention for the top 

sub 12 to be connected to any desired connector and/or tubular string, including, but not 

limited to, to a coiled tubing string, a tubing string, a casing string, or other tubular 

string C all indicated schematically as string S in Fig. 1.

As shown in Fig. 2A, following location of the packer system 10 at a desired 

location in the casing string C, the top sub 12 and items connected to it (mandrel 70, 

upper body 80, support 82, lower body 90 and cone 60) have been pulled upwardly by
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pulling up on the string S to bring the tapered surface 61 of the cone 60 into contact 

with the slip ends 58, forcing them outwardly to grip the interior of the casing string C, 

thereby setting the system 10 in place. During this mandrel-pulling step, the drag 

springs 40 (and the interconnected lug carrier 51, debris sleeve 52 and slip elements 50) 

remain in place due to the bearing of the drag springs 40 against the interior of the 

casing string C so that the cone 60 can force the slip ends 58 outwardly. Location of the 

system at a desired point in the tubular string may be accomplished by any suitable 

locator system, including, but not limited to , a depth-counter system; MWD; an 

orienting tool system; a collar locator system; or an electric wireline collar log system.

As shown in Fig. 2B, an upward force applied to the top sub 12 and therefore to 

the mandrel 20 has pulled the collet end 25 up and free of the lower body 90 while, at 

the same time, forcing the latch 22 up against the packer element 20 forcing it to deform 

outwardly to seal off the annulus A between the interior of the casing string C and the 

exterior of the system 10. The shear screws 23 are still releasably securing the latch 22 

and the mandrel 70 together in Fig. 2B.

As shown in Fig. 2C, in an emergency situation or a situation in which removal 

of the system from a wellbore is desired, upward pulling on the top sub 12 and mandrel 

70 with sufficient force has sheared the shear screws 23, freeing the mandrel 70 from 

the latch 22 (with the shoulder 72 of the mandrel 70 now abutting the shoulder 83 of the 

upper body 80) so that the mandrel 70 and items still connected to it (the upper body 80, 

lower body 90) can be pulled up further to shear the shear screws holding the cone 60.

In Fig. 2D the upper shear screws 23 have been sheared by pulling up on the top 

sub 12, releasing the packer element 20. Further upward pulling on the top sub 12 

shears the lower shear screws 62, the cone 60 falls, and the slips are released. If the 

cone 60 does not fall, the slips are still released since they are pulled up away from the 

cone and cannot again abut the cone. Then the system is withdrawn from the casing 

string S.

Figs. 3A - 3F illustrate the travel of the carrier pin 53 and the bearing segment 

55 in the lower body 90's track 92 and groove 93, respectively, and their relative
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positions during such travel for setting the slips. The positions in Fig. 3A correspond to 

the run-in step o Figs. 1 and 1 A. The carrier pin 53 is near one of the top portions of the 

track 92 and the bearing segment is shouldered up against a top edge of the groove 93. 

This positioning isolates the carrier pin 53 from impacts, forces, and loading imposed 

on the lower body 90. The system 10 is lowered to the desired location with the carrier 

pin 53 and the bearing segment 55 as shown in Fig. 3A.

Figs. 3B - 3F include a dual up-down reciprocation of the lower body 90, 

(although in other embodiments according to the present invention a single up-down 

track is used and only one such cycle suffices to set the slips 50). By using the dual 

cycle, a single inadvertent up-down reciprocation of the system does not result in the 

unwanted setting of the slips.

Beginning as shown in Fig. 3B, the lower body 90 is pulled up, moving the 

carrier pin 53 down in the track 92 and the bearing segment 55 down in the groove 93 

until the bearing segment 55 abuts a lower edge of the groove 93 and the carrier pin 

comes to rest near a lower portion of the track 92. The upward motion of the lower 

body 90 and the slanted portion of the track 92 rotate the lug carrier 51 (with the carrier 

pin 53 and the bearing segment 55) with respect to the lower body 90. During this step 

the drag springs 40 are held fixed due to the frictional holding of the drag springs 40 

against the interior of the casing string C. Movement of the lower body 90 stops when 

the bearing segment shoulders against the lower edge of the groove 93.

As shown in Fig. 3C, pushing down on the lower body 90 (i.e. pushing down on 

the string, tubing, casing, coiled tubing etc. interconnected with the top sub 12) moves 

the lower body 90 to a position which results in which bearing segments 55 are up 

against the top edge of the groove 93 and, correspondingly, the carrier pins 53 up into 

an upper portion of the track 92. Fig. 3D shows another upward movement of the lower 

body 90 (as in Fig. 3B) and the corresponding rotation of the lug carrier 51 and 

repositioning of the carrier pins 53 and bearing segments 55. Thus the free-floating lug 

carrier 51 rotates during reciprocation. Fig. 3E illustrates another down movement of 

the lower body 90, re-positioning the carrier pin 53 and bearing segment 55 as shown.
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Fig. 3F illustrates another upward motion of the lower body 90 and the re

positioning of the carrier pin 53 and the bearing segment 55 so that the carrier pin 53 is 

freed from the track 92 and moves into the groove 93, and the bearing segment is 

positioned above and then moved into the groove 94. This allows the lower body 90 to 

be raised bringing the tapered surface 61 of the cone 60 up to contact the slip ends 58, 

moving them out to set against the interior of the casing string C (Fig. 2A). Further 

upward movement results in the latch 22 releasing from the lower body 90 (see Fig. 2B 

showing collet end 25 released from lower body) and then pushing up against the 

packer element 22 to set the packer element 20 (Fig. 2B). Repetition of the cycling 

illustrated above results in the un-setting of the slips and of the packer, freeing the 

system for re-location at any other desired location within the tubular string without 

having to retrieve the system to the surface.

The drag springs 40 and their associated mounting apparatus (and the slips) float 

freely around the lower body 90. During reciprocation of the lower body 90, three 

components rotate with respect to the lower body 90 C the lug carrier 51, the carrier 

pins 53, and the bearing segments 55. The lug carrier 51 is free to rotate and is not 

connected to the lower body 90. Set screws 59 hold the debris sleeve 52 to the slip 

body.

Figs. 4A and 4B show one of the drag springs 40. Figs. 5A - 5D show a spring 

carrier 30. Recesses 31 in the outer body of the carrier 30 correspond in shape to the 

ends 42 of the drag springs 40 shown in Fig. 4A. The drag springs 40 are mounted on 

the carrier 30 by placing the drag spring ends 42 in the recesses 31 and then threadedly 

securing a sleeve 32 to the carrier 30. The mounting apparatus for mounting the drag 

springs in the system of Fig. 1 may also be used, according to the present invention, for 

mounting bow springs to centralizer bodies or collars, producing a centralizer according 

to the present invention.

Fig 5E shows a centralizer 36 which has a plurality of spring bows 43 spaced- 

apart around the centralizer. The centralizer 36 has two spaced-apart carriers 30 (like 

the carrier 30 of Fig. 5 A) each with a sleeve 32 (like the sleeve 32 in Fig. 1C). Any 

suitable number of spring bows may be used. The spring bows 43 have ends like the
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ends 42 of the drag springs 40 and the ends 43 are mounted on the carriers as are the 

ends 43 described above.

Fig. 6 illustrates a system 100 for use in various well operations, e.g. but not 

5 limited to, well completion operations and formation fracturing ("frac jobs"), acidizing, 

tubing testing, pressure testing, water shut off, gel treatments, squeezing operations and

various other remedial service jobs.

A string 102 [e.g. but not limited to a tubular string (e.g. tubing or casing) or a 

10 coiled tubing string] is connected via a connector 104 to an optional check valve 106 

which is connected to an optional unloader 108. Disconnect 109 is connected between 

the unloader and a packer system 110 which may be any suitable packer, including but 

not limited to, the system 10 described above or an invertible packer as provided by 

Petro-Tech Tools, Inc., e.g. the Model A or B Invertible Packer. Any suitable tension

15 set or hydraulic set packer may also be used. A bull nose 116 is mounted beneath at the 

bottom of the system 100.

If coiled tubing is used, and the check valve 106 and the unloader 108 are 

deleted, the coiled tubing connector is connected to a top part of the disconnect 109.

20 Suitable central top-to-bottom bores are provided in the components of the system 110.

The check valve 106 is used to prevent wellbore fluid in space around the 

system from going back up into the string 102 and, in certain aspects, to prevent fluid 

under pressure from causing a blowout at or near the surface. Any suitable sub or

25 apparatus with one or more check valves or flappers may be used, including, but not 

limited to known double flapper check valves. The unloader 108 is used to equalize 

pressures between a coiled tubing string 102 and the space or annulus around and/or 

below the system. In one aspect a Set-Down Unloader as provided by Petro-Tech 

Tools, Inc., e.g. Product No. 3535, is used. Any suitable unloader may be used. The

30 Set-Down Unloader equalizes pressure across the packer of the system 110 prior to 

releasing the packer. With differential pressure from below the packer, it may not be 

possible to set down enough weight to release the packer. With the differential pressure 

above a tension-set packer, equalizing across the packer during release may damage the
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packer element and prevent further settings of the packer. In cases in which the 

pressures cannot be equalized at the surface, a Set-Down Unloader can be used.

Using a system according to the present invention, including but not limited to a 

system as in Fig. 1 or Fig. 6, a packer can be run into a hole into a tubular string and set 

in tension and the system can be removed from the wellbore in an emergency situation. 

In a typical "frac job" according to the present invention with a system as in Fig. 6, the 

system is connected to a coil tubing string and run into a wellbore, in one aspect a cased 

wellbore, to a desired location. The system is set in place and the packer element of the 

system is set. Then formation fracturing fluid is pumped down the coil tubing to the 

formation. Upon completion of the fluid flow, the packer element is released and the 

slips are released; and the system is retrieved from the wellbore or relocated therein. In 

certain aspects, the packer is allowed to equalize and the packer element is allowed to 

return to its un-set state. The disconnect 109 may be any suitable disconnect, including, 

but not limited to, a disconnect as disclosed herein according to the present invention, or 

a prior art disconnect, including, but not limited to, an hydraulically actuated 

disconnect, a mechanical disconnect, or an overpull disconnect.

Figs. 7A and 7B show a set-down disconnect 120 according to the present 

invention which may be used as the disconnect 109 (Fig. 6). A top sub 122 has a 

central bore 124 therethrough from top to bottom and an upper end 128 of a mandrel 

126 is threadedly secured in the top sub 122 and set screws 130 hold it in place. An o- 

ring 132 seals the top sub/mandrel interface. The mandrel 126 has a central flow bore 

134 therethrough from top to bottom and a lower part releasably secured to a lug carrier 

136 with shear pins 138. O-rings 140, 141 seals the mandrel/lug carrier interface. A 

lower end 142 of the mandrel 126 extends into a bottom sub 144 and o-rings 145, 146 

seal the bottom sub/mandrel interface. An o-ring 147 seals the bottom sub/lug carrier 

interface. A vent hole (or holes) 148 through the wall of the bottom sub 144 prevents 

hydrostatic locking. A control ring 150 prevents the mandrel from falling (from the 

position of Fig. 7B) and, therefore, prevents the lugs from returning to the position of 

Fig. 7A. A central flow bore 152 extends through the bottom sub 144 from top to 

bottom. A central bore 154 extends through the lug carrier from top to bottom.
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Initially part of each of three lugs 156 is in a corresponding recess 158 in the 

bottom sub 144. One, two, three, four or more lugs may be used. There are three such 

recesses and three such lugs spaced-apart around the circumference of the generally 

cylindrical bottom sub generally cylindrical lug carrier, and generally cylindrical 

mandrel. Initially another part of each of the three lugs 156 is disposed in a window 

160 in the lug carrier 136. Grooves 162 in the mandrel 126 are configured for receiving 

a portion of each lug 156. A fishing neck 164 is provided on the top inner surface of the 

bottom sub 144.

Any suitable tubular string, device(s), and/or wellbore apparatuses may be 

connected to the bottom sub 144.

As shown in Fig. 7A, following sufficient downward force on the top sub 122, 

the shear pins 138 are sheared freeing the top sub 122 and the mandrel 126 attached 

thereto for upward movement with respect to the bottom sub 144. Downward 

movement of the top sub-mandrel combination moves the grooves 162 into axial 

registry with the lugs 156 and, due to the slanted top surface of the lugs and 

corresponding slanted surfaces on the lug carrier, the lugs 156 are forced to move 

inwardly into the grooves 162, thereby connecting the lug carrier 136 to the mandrel 

126. An upward pull on the top sub then results in removal of the top sub-mandrel-lug 

carrier combination from the bottom sub 144 (and from whatever is connected to the 

bottom sub, e.g., but not limited to, a packer, packer system, and/or other apparatus as 

in Fig. 6). Instead of the lugs shown in Fig. 7A, a collet end or multiple collet fingers 

may be used on the lug carrier to selectively and releasably grip the mandrel.

A disconnect 120 according to the present invention may be used, among other 

uses, when a formation fracturing fluid has filled the wellbore apparatus and/or coiled 

tubing used during a "frac job," thus making it difficult or impossible to effectively use 

a ball-activated disconnect. Also such a disconnect can be used when a tension-set 

packer has been used and a tension-separated disconnect will not work.

It will be appreciated that modifications can be made to the embodiments 

described above without departing from the scope of the invention.
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CLAIMS:

1. A wellbore system comprising

a tubular string extending from an earth surface down into a wellbore in the

earth,

a packer system with a selectively settable packer element, and 

a disconnect located between an end of the tubular string and the packer system,

the disconnect operable from the surface by imposing a downward force on the tubular 

string.

2. A wellbore system as claimed in claim 1, wherein the packer system's packer 

element is a tension-set packer element.

3. A wellbore system as claimed in claim 1, wherein the packer system's packer 

element is an hydraulically-set packer element.

4. A wellbore system as claimed in claim 1, 2 or 3, wherein the disconnect has a 

top sub, a mandrel having an upper end secured to the top sub and a portion below the 

upper end releasably secured with at least one releasable member to a carrier member, 

the carrier member having apparatus for selectively gripping the mandrel, the apparatus 

for selectively gripping the mandrel also selectively gripping a bottom sub within which 

the mandrel is movable, the at least one releasable member releasable in response to a 

downward force on the disconnect.

5. A wellbore system as claimed in any preceding claim, wherein each of the 

tubular string, packer system, and disconnect have a flow bore therethrough from top to 

bottom so that fluid is flowable through the wellbore system.

6. A wellbore system as claimed in claim 5, wherein the fluid is formation 

fracturing fluid.

7. A wellbore system as claimed in claim 5, wherein the fluid is acidizing fluid.
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8. A wellbore system as claimed in any preceding claim, further comprising 

selectively settable gripping apparatus for gripping an interior of a bore in which the 

wellbore system is located.

9. A wellbore system as claimed in claim 8, further comprising selective cycling 

apparatus for selective setting of the selectively settable gripping apparatus at a desired 

location in the wellbore.

10. A wellbore system as claimed in claim 9, further comprising friction drag 

apparatus for fixing part of the selective cycling apparatus at a desired location in the 

wellbore.

11. A wellbore system as claimed in claim 10, wherein the friction drag apparatus 

further comprises

a carrier with a generally cylindrical hollow body having a bore therethrough 

from a top to a bottom thereof, the carrier disposed around a lower body of the wellbore 

system,

a plurality of spaced apart recesses in an exterior of the generally cylindrical 

hollow body,

a plurality of spaced apart drag springs each with an end within and 

corresponding in shape to a shape of the plurality of spaced-apart recesses, and

an outer sleeve secured to the generally cylindrical hollow body and releasably 

holding the drag spring ends within the plurality of spaced-apart recesses.

12. A wellbore system as claimed in claim 11, wherein two of the carriers are 

spaced-apart from each other, each drag spring having an end mounted to each carrier, 

each carrier being disposed around the lower body of the wellbore system.

13. A wellbore system as claimed in claim 9, 10, 11 or 12, wherein the selective 

cycling apparatus permits setting of the wellbore system, subsequent un-setting of the 

wellbore system, re-location of the wellbore system within the wellbore, and re-setting 

of the wellbore system within the wellbore without retrieval of the wellbore system to 

the earth surface.
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14. A wellbore system as claimed in claim 9, 10, 11, 12 or 13, wherein the cycling 

apparatus includes

a generally cylindrical hollow body within the system having a cycling track 
5 formed therein, and

a lug carrier positioned adjacent the generally cylindrical hollow body with at 

least one carrier pin projecting into the cycling track of the generally cylindrical hollow 

body,

the cycling track configured so that reciprocation of the generally cylindrical 

10 hollow body by reciprocating the tubular string up and down selectively sets the

selectively settable gripping apparatus.

15. A wellbore system as claimed in claim 14, further comprising at least one 

bearing segment projecting inwardly from the lug carrier and movable with respect to a

15 groove beneath the cycling track, the groove having an upper edge and a lower edge, the 

at least one bearing segment being configured and positioned to abut either the upper or 

lower edge of the groove to isolate the at least one carrier pin from loads applied to the 

generally cylindrical hollow body.

20 16. A wellbore system as claimed in claim 15, further comprising a debris sleeve

conneted to the selectively settable gripping apparatus for inhibiting the passage of 

debris to the cycling track and to the groove.

17. A wellbore system as claimed in claim 14, 15 or 16, wherein at least two up-

25 down reciprocations of the tubular string are required to set the selectively settable

gripping apparatus.

18. A wellbore system as claimed in any of claims 8 to 17, wherein the selectively 

settable gripping apparatus further comprises

30 slip apparatus selectively actuable to grip the interior of the bore in which the
wellbore system is located, and

cone apparatus on a body within the packer system, the cone apparatus haveing a 

tapered surface so that raising of the body brings the tapered surface into contact with
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the slip apparatus urging the slip apparatus into engagement with the interior of the bore 

in which the wellbore system is located.

19. A wellbore system as claimed in claim 18, further comprising

shear apparatus releasably holding the cone apparatus to the body within the packer 

system so that shearing of the shear apparatus by applying a force thereto frees the slips 

from engagement with the bore in which the wellbore system is located, thereby 

releasing the packer system for removal from the wellbore.

20. A wellbore system as claimed in any preceding claim, wherein the tubular string 

is coil tubing interconnected with the disconnect.

21. A wellbore system as claimed in any preceding claim, further comprising an 

unloader in the system.

22. A wellbore system as claimed in any preceding claim, further comprising a 

check valve apparatus in the system.

23. A wellbore system comprising

a tubular string extending from an earth surface down into a wellbore in the

earth,

a packer system with a selectively settable packer element, 

a disconnect located between an end of the tubular string and the packer system,

the disconnect operable from the surface by imposing a downward force on the tubular 

string,

selectively settable gripping apparatus for gripping an interior of a bore in which 

the wellbore system is located,

an unloader in the system, and 

a check valve apparatus in the system.

24. A wellbore disconnect comprising

a top sub, a mandrel having an upper end secured to the top sub and a portion 

below the upper end releasably secured with at least one releasable member to a carrier



WO 01/25589 PCT/GB00/03726

5

10

15

20

25

30

18

member, the carrier member having apparatus for selectively gripping the mandrel, the 

apparatus for selectively gripping the mandrel also selectively gripping a bottom sub 

within which the mandrel is movable, the at least one releasable member being 

releasable in response to a downward force on the disconnect.

25. A method for setting a packer element of a wellbore system at a desired location 

in a wellbore, the wellbore system comprising a tubular string extending from an earth 

surface down into a wellbore in the earth, a packer system with a selectively settable 

packer element, and a disconnect located between an end of the tubular string and the 

packer system, the disconnect operable from the surface by imposing a downward force 

on the tubular string, the method comprising

introducing the wellbore system into the wellbore,

locating the wellbore system at a desired location in the wellbore, and

setting the selectively settable packer element.

26. A method as claimed in claim 25, wherein the packer system's packer element is 

a tension-set packer element, the method further comprising

setting the selectively settable packer element by imposing tension on the 

tubular string.

27. A method as claimed in claim 25 or claim 26, further comprising

operating the disconnect to separate the wellbore system from at least one item 

connected beneath it.

28. A method as claimed in claim 25, 26 or 27, wherein the wellbore system 

includes selectively settable gripping apparatus for gripping an interior of a bore in 

which the wellbore system is located, the method further comprising

setting the selectively settable gripping apparatus within the wellbore.

29. A method as claimed in claim 28, further comprising

releasing the selectively settable gripping apparatus to permit removal of the 

packer system from the wellbore.
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30. A method as claimed in claim 29, wherein the selectively settable gripping 

apparatus includes shear apparatus connected to a body within the packer system so that 

shearing the shear apparatus by pulling on the packer system and thereby pulling on the 

body therewithin shears the shear apparatus, freeing the selectively settable gripping 

apparatus to permit removal of the packer system from the wellbore.

31. A method as claimed in any of claims 25 to 30, wherein the packer element is 

set in a bore in an item from the group consisting of a tubular in a tubular string of 

tubing or of casing, a gravel pack screen, a packer, a hanger flange, and a wellbore tool 

with a top-to-bottom bore therethrough.

32. A method for disconnecting a first item in a wellbore from a second item in a 

wellbore, the method comprising

positioning a disconnect between the first item and the second item, the 

disconnect operable from an earth surface by imposing a downward force on it, the 

disconnect having a top sub, a mandrel having an upper end secured to the top sub and a 

portion below the upper end releasably secured with at least one releasable member to a 

carrier member, the carrier member having apparatus for selectively gripping the 

mandrel, the apparatus for selectively gripping the mandrel also selectively gripping a 

bottom sub within which the mandrel is movable, the at least one releasable member 

releasable in response to a downward force on the disconnect,

introducing the first item, the disconnect, and second item into the wellbore, and 

imposing a downward force on the disconnect to separate it and the first item

from the second item.

33. A wellbore spring apparatus comprising

two spaced-apart carriers each with a generally cylindrical hollow body having a 

bore therethrough from a top to a bottom thereof,

a plurality of spaced apart recesses in an exterior of each carrier's generally 

cylindrical hollow body,

a plurality of springs spaced-apart around the carriers, each spring with ends 

within and corresponding in shape to a shape of the plurality of spaced-apart recesses, 

and
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two outer sleeves, each secured to a carrier's generally cylindrical hollow body

and releasably holding spring ends within the plurality of spaced-apart recesses.

34. A method for performing a wellbore formation fracturing operation, the 

5 wellbore extending through a formation in the earth, the method comprising

interconnecting a packer system to an end of a tubular string, the packer system 

including a tension-set packer, a disconnect inerconnected to the tubular string and 

located between the packer system and the tubular string, the tubular string, packer 

system, and disconnect each having a fluid flow bore theretherough,

10 moving the tubular string to move the disconnect and the packer system into a

wellbore to a desired lcoation therein,

setting the packer system in place at the desired location in the wellbore, 

setting the tension-set packer, and

pumping formation fracturing fluid through the tubular string, through the 

15 disconnect, through the pakce system, and to the formation.

35. A method as claimed in claim 34, wherein the tubular string is coil tubing.

36. A method as claimed in claim 34 or 35, wherein the disconnect is a set-down 

20 disconnect.



1/8

WO 01/25589 PCT/GB00/03726

SUBSTITUTE SHEET (RULE 26)



WO 01/25589 PCT/GB00/03726

2/8

Fig. 1C
SUBSTITUTE SHEET (RULE 26)



PCT/GB00/03726

WO 01/25589

Fig.lD

Fig .1E
SUBSTITUTE SHEET (RULE 26)



WO 01/25589 PCT/GB00/03726

Fig.1 F

SUBSTITUTE SHEET (RULE 26)



WO 01/25589 PCT/GB00/03726

Fig.2CSUBSTITUTE SHEET (RULE 26)



WO 01/25589 PCT/GBOO/03726

90T

Fig.3D Fig.3E Fig.3F

Fig.4A

DOWN

ΓΓ42

40

Fig.4B

1+42

Fig.2D

SUBSTITUTE SHEET (RULE 2B)



WO 01/25589 PCT/GB00/03726

Fig.5E

SUBSTITUTE SHEET (RULE 26)



WO 01/25589 PCT/GB00/03726

SUBSTITUTE SHEET (RULE 26)


