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apparatus Is incorporated into a running tool, which may be used to hang liners by dimple forming.



woO 2006/051321 A3 I D0 AP0 ) 0SS 0 L

CA 02587349 2007-05-10

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [#

International Bureau

(43) International Publication Date
18 May 2006 (18.05.2006)

(51) International Patent Classification:
E21B 33/16 (2006.01)

(21) International Application Number:
PCT/GB2005/004370

(22) International Filing Date:
14 November 2005 (14.11.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0425098.1 13 November 2004 (13.11.2004) GB

(71) Applicant (for all designated States except US): CALE-
DUS LIMITED |GB/GB]; 4 Rubislaw Terrace, Aberdeen,
AB10 1XE (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): WARDLEY, Michael
|GB/GB]; c¢/o Caledus Limited, 4 Rubislaw Terrace, Ab-
erdeen, AB10 1XE (GB).

(74) Agent: KENNEDYS PATENT ANGENCY LIMITED;
185 St Vincent Street, Glasgow G2 5QD (GB).

(10) International Publication Number

WO 2006/051321 A3

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL., SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, Il,
FR, GB, GR, HU, ILE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

[Continued on next page]

(54) Title: APPARATUS AND METHOD FOR USE IN A WELL BORE

(57) Abstract: Apparatus for use above and below a restriction (18) in a well bore
and a method of operation is described. The apparatus comprises an upper element,
such as a wiper (12) , operable in the well bore above the restriction and a lower
element, which may be a lower wiper (14) , operable in the well bore below the re-
striction. A drop ball (38) sized to pass through the restriction is released from the
upper element and thereby passes through the restriction to operate the lower ele-
ment. In one embodiment, the apparatus is incorporated into a running tool, which
may be used to hang liners by dimple forming.
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Apparatus and method for use in a well bore

The present invention relates to the operation of tools

above and below restrictiong 1n a well bore and in

particular, though not exclusively, to a running tool
with wiper plugs used to cement casing or liner in a well

bore. o o

In operating tools in a well bore, it 1is common to have

to work around restrictions in the diameter of a well
bore. Such restrictions may be in the diameter of

casing, liner, production tubing or deployment string.

Restrictions may also exist in the through bore of the

work string or deployment string depending on the -space

reguirement of the tools mounted thereon. The

=

restrictions may be a reduction in diameter of the bore,

or a convoluted path in the bore. Thus there is a need

=

to design tools which can operate effectively above and

below such restrictions.

In the field of cementing i1n well bores, plugs are used

to separate fluids pumped through the well bore. These

plugs tyvpically comprise an elongate body terminating in
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griin

a rounded nose. A number of radial wiper blades are

located on the body, behind the nose. In use, the plug

1s inserted into the well bore and the blades contact the

wall of the well bore to create a seal between those

fluids in front of the plug and those behind. The plug is

then moved through the well bore by the pumping of fluid

behind the plug.

On reaching a reduced diameter restriction in the well

bore, the plug must firstly be sized so that its nose and

body can pass through the restriction and further the

blades must be sufficiently flexible to fold back and

reduce the overall diameter of the plug. Yet further, the

blades must be suitable for correct expansion to provide

a seal when the plug exits the restriction into a portion

of the well bore with a wider diameter again.

b |

A disadvantage of these plugs is that, in making the

blades sufficiently flexible to fold back, the plug is

prone to deviate from the central axis as it passes

through the well bore above the restriction. This

deviation can cause loss of contact between the blades

and the wall, thus losing the required sealing function.

Further the deviation can cause the nose to strike any

ledge at the top of the restriction which results in the

plug being stuck in the well bore. Yet further the

flexible blades make ineffective contact with the walls

of the well bore below the restriction.

US 6,698,513 overcomes one of these problems by providing

a second wiper plug at the base of the restriction. The

second wiper plug is advantageously sized for the well

bore diameter below the restriction and initially
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retained in position by shear pins. In use, a smaller,

first or upper, wiper plug travels through the

restriction and seats in the second wiper plug. Pressure

build up behind the first plug causes shearing of the

ping and the release of the combined wiper assembly to be

pumped further down the well bore. This apparatus,

however, still has the disadvantage that the wiper plug

which passes through the restriction must have flexible

'blades. The wiper plug is thus prone to jamming above

=

the restriction and will provide less effective wiping of

the walls above the restriction also.

Tt is an object of at least one embodiment of the present

invention to provide apparatus for use above and below a

restriction in a well bore which does not require the

operational part above the restriction to pass through

the restriction.

Tt is further object of at least one embodiment of the

present invention to provide a running tool wherein

independent wiper plugs operate above and below the tool

without the upper wiper plug passing through the tool.

It is a vet further object of at least one embodiment of

gl

the present invention to provide a method of sequentially

actuating elements within a well bore where the elements

are located at either side of a restriction in the well

bore.

According to a first aspect of the present invention

there is provided apparatus for use above and below a

restriction in a well bore, the apparatus comprising an

upper element operable in the well bore above the
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restriction, a lower element operable in

below the restriction and a

-riction,

through the res

for releasing

the restriction such

the drop ball when

The upper element may be unable

restriction.

diameter greater than the diame

PCT/GB2005/004370

the well bore

drop ball sized to pass

the apparatus comprising means

the upper element is at

that the drop ball passes through

the restriction and operates the lower element.

to pass through the

Optionally, the upper element has a

ter of the restriction.

The apparatus as may comprise retaining means for

temporarily retalining the drop ball,

-

being located in

~he well bore and adapted to be actua

by the upper element to release

the drop ba

the retaining means

ted

11.

The lower element may have a diameter greater than the

diameter of the restriction.

Preferably,

for receiving

element.

According

provided apparatus

in a well bore,

for use above and below a

the lower element includes recelving means

the drop ball, thereby operating the lower

to a second aspect of the invention there 1is

restriction

the apparatus comprising an upper element

operable in the well bore above the restriction, a lower

element operable in the well bore below the restriction

and a drop ball sized to pass through the restriction,

wherein each element has a dis

diameter of the restriction, the upper element including

e

ter greater than the

a retaining means for temporarily retaining the drop

ball, the lower element including recelving means for
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recelving

released from the retalnling means when

1s at

restriction to be received 1n

operate

The upper and lower elements ce

purpose without having to ada

the lower elemen:
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the drop ball,

through the restriction.

been used, this represents

can pass through

balls, plugs,

Preferably the upper elemen:

well bore. More

Tt will be apprecic

bombs de&

preferably

—

C

the restriction and

et

the restric

Pt

—ion.

n both be designed

PCT/GB2005/004370

nd wherein the drop ball is

the upper element

thereby passes through the

the receiving means and

r—

INONS

the upper element to pass

ted that while the term drop ball has

ny shaped projectile which

Such projectiles may be

rts or the like.

- is a tool for use 1in the

the upper element 1s a wiper

such ags a wiper dart or displacement wiper as is known 1n

the art.

bore through which

weil bore.

an end of the bore.

retalning means,

Preferably also

Thus,

fluid can pa

Preferably the retaining

the upper element includes a

ss to communicate with the

means 1s located at

when the drop ball is in the

the passage of fluid through the bore 1is

blocked. In this way fluid pressure in the well bore can

be used to cause operation of the upper element.

Preferably the retaining means 1s a ball seat.
Preferably the ball seat is arranged to temporarily seat
the drop ball until sufficient

behind the drop ball

through the seat.

g—
p—t

comprise a colle

- /sleeve

The seat ma

-y

C

rrangement

v be expandable,

fluid pressure buililds up

for the drop ball to be forced

frangible,
the like

for

Oor

temporarily retaining the drop ball but which release the
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=
—

ficient fluid pressure builds up behind

the drop ball.. The retaining means may include a rupture

p—

f any fluids

the passage o

through the retaining means until sufficient pressure 1is

applied by the drop ball.

Al

release the drop ball. In thils arrangement a portion of

~ernatively the retaining means may be weight set to

1

the retaining means would land on a surface at the top ot
the restriction and the landing force of the upper
element would cause a release to operate and allow the

drop ball to pass through

Preferably

well bore.

the retalning means.

the lower element 18 a tool for use in the

More preferably the lower element i1s a wiper

such as a wiper dart or displacement wiper as is known 1n

bore

well bore.

the art.

1ncludes a

Preferably also the_lower. element

through which fluid can pass to communicate with the

Preferably the retalning means 1s located at

an end of the bore. Thus, when the drop ball locates in

bore 1s blocked.

bore can be used to cause operation o

Preferably

the retalning means,

R

fluid through the
the well

the passage of

Tn this way fluid pressure in

—
p—

the lower element.

the receiving means 1is a ball seat.

Preferably the seat is arranged to permanently retain the

drop ball.

In an alternative embodiment the ball seat
arranged to
SU;

for the drop ball to be

o

may be

temporarily seat the drop ball until

ficient fluid pressure buililds up behind the drop ball

forced through the seat. This

alternative embodiment would allow a plurality of
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elements to be operated through a well bore with multiple

restrictions or provide for .circulation of fluid through

the well. The seat may be expandable, frangible,

comprise a collet/sleeve arrangement or the like for

temporarily retaining the drop ball but which release the

drop ball when sufficient fluid pressure builds up behind

the drop ball. The retaining means may include a rupture

disc. The rupture disc prevents the passage of any fluids

through the retaining means until sufficient pressure is

applied by the drop ball.

Alternatively the receiving means may be weight set to

release the drop ball. In this arrangement a portion of

-

the receiving means would land on a surface at the top o:

the restriction and the weight of the upper element would

cause a release to operate and allow the drop ball to

pass through the receiving. means..and on through a further

restriction.

The drop ball may comprise a central portion of a

relatively hard material such as steel, with an outer

coating of a compressible material such as rubber or

plastic. Thus the fluids behind the ball are kept

separate from those in front, positive displacement of

fluid is achieved and the walls of the restriction may

also be wiped on passage of the drop ball.

According to a third aspect of the invention, there is

provided a downhole tool for use in a well bore, the tool

comprising a body having a first bore to provide fluid

communication from an upper end to a lower end of the

body, an upper element, a lower element, a drop ball

iy

sized to pass through the first bore, and means for
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releasing the drop ball upon the sufficient build up ot

fluid pressure at the upper element such that thé drop

ball passes through the first bore to operate the lower

element.

=

According to a fourth aspect of the present invention

there is provided a downhole tool for use in a well bore,

the tool comprising a body having a first bore to provide

fluid communication from an upper end to a lower end of

the body, an upper element, a lower element, and a drop

ball sized to pass through the first bore, whereiln each

-

element has a diameter greater than the diameter of the

first bore, the upper element including a retaining means

for temporarily retaining the drop ball, the lower

elemeént including receiving means for receiving the drop

ball, and wherein the drop ball is released from the

retaining means by the sufficient build up of fluid

pressure at the upper element and thereby passes through

rhe first bore to be received in the receiving means and

operate the lower element.

Preferably the upper and lower elements together with the

drop ball are according to the first aspect.

Tn an alternative embodiment, the lower element comprises

the ball seat. More preferably the lower element 1s
1ocated in the first bore. In this way, the second
operation of the tool is to block the restricted bore.

This controls the passage of fluid through the tool.

p—

Following the build up of sufficient £fluid pressure on

the lower ball seat, the drop ball can be released and

fluid can again pass through the restriction.
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The body lncludes one or more bypass bores.

bore may p

retalning means.

returns pa

Pre

ferably
elements
regulres

there 1is

elements.

convoluted

Preferably

and lower elements are cement wipers and

elements include slips and dimple

in the art

According

only a narrow bore
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rovide a fluid path around

on an outer surface thereof.

to pass

The bore may thus be off-centre,

path.

the

)

to a

The bypass bores provide a

AS

space on the body to incorporate these operating

formers,

PCT/GB2005/004370

Bach bypass

the receiving and/or

fluaid

th when the tool 1s run in a well bore.

also, the body comprises one or more operating

the drop ball
through the body,

or follow a

cool 1s a running tool, wherein the upper

che operating

as are known

fifth aspect of the present invention

there i1s provided a method of actuating elements within a

well bore,

(a)

the method comprising the s

locating a lower element

in the well bore;

ceps of:

below a restriction

locating an upper element and a drop ball in

the well bore above the restriction:

moving the upper element toward the

restriction by

on the upper element reaching

fluid pressure:

the

restriction, building up fluid pressure

sufficient

released:

passing the drop ball through

restriction:

to cause the drop ball to be

the




W W N N N DN NN NN NN R, R, R R, R, R R, R R
R O W 0 N o Uk W NP o VW NN oYy U W N o

w W X o U w N

CA 02587349 2007-05-10
WO 2006/051321 PCT/GB2005/004370

10

(f) operating the lower element using the drop

ball.

e
=

The method preferably includes the additional steps o:

locating the drop ball in the upper element and releasing

the drop ball from the upper element upon sufficient

build-up of fluid pressure.

D - ew—y " '

The method may include the additional steps of receliving

the drop ball in the lower element and thereby operating

the lower element.

According to a sixth aspect of the present invention

there is provided a method of actuating elements within a

well bore, the method comprising the steps:

(a) locating a lower element below a restriction in the

well bore, the lower element having a diameter

greater than that of the restriction;

(b) locating an upper element in the well bore above the

restriction, the upper element including a drop ball

located therein and the upper element having a

diameter greater than that of the restriction;

(c¢) moving the upper element toward the restriction by

fluid pressure on the drop ball and thereby

operating the upper element;

(d) on the upper element reaching the restriction,

building up fluid pressure behind the drop ball

sufficient to cause the drop ball to be released

from the upper element;

(e) passing the drop ball through the restriction;
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11

(f) locating the drop ball in the lower element and

thereby operating the lower element in the well

bore.

The method may include the step of running a tool

including a restriction into the well bore.

')

Advantageously the method may further i1nclude the step orf

operating one or more additional elements from the tool.

Steps (c) to (f) may be repeated to operate a series of

elements between restrictions through a well bore.

The method may include the step of wiping the well bore

with the upper and/or lower element.

An embodiment of the present invention will now be .

described, by way of example, with reference to the

accompanying figures in which;

Figure 1 is a schematic illustration of apparatus

~according to an embodiment of the present invention;

and

Figure 2 1s a cross-sectional view through a running

tool in accordance with a further embodiment of the

present invention where (a) shows the full tool, (b)

is an exploded view of the upper part of the tool,

(c) is an exploded view of the lower part of the

tool and (d) is a sectional view through the line A-

Al
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Reference is initially made to Figure 1 of the drawings

which illustrates apparatus, generally indicated by

bl

reference numeral 10, according to an embodiment of the

present invention. Apparatus 10 comprises an upper
element being an upper wiper plug 12 and a lower element,

being a lower wiper plug 14. The well bore 16 has a

narrowed bore or restriction 18 lying between upper 20

and lower 22 portions with diameter greater than that of

the restriction 18. The upper wiper plug 12 is sized to

pass through the upper portion 20 and the lower wiper

plug 14 is initially located in the lower portion 22 and

sized to pass therethrough.

The restriction 18 may be a result of the insertion of

liner, production tubing or other narrow bore tublng used

in the drilling and/or completion of a well bore.

Alternatively the restriction 18 any exist in the through

bore of the deployment string, work string or even a

nd

running tool, depending on the space requirement of the

rools mounted thereon. The restriction may be concentric

with or eccentric with the well bore 16, and may follow a

substantially straight path or a convoluted path.

Upper wiper plug 12 has an elongate body 24 having a bore

26 running axially therethrough. At its lower end 28, 1s

a rounded nose 30 to provide streamlined travel through

the bore 16. Arranged on the body 24 and extending

radially backwards therefrom are two wiper blades 32a,Db.

g~ ey gy
e h—

ficiently stiff material to

Bladegs 32a,b are made of a sul

scrape and wipe the wall 34 of the upper portion 20.

Preferably the blades 32a,b are of a rubber, elastomeric

or rubber-like material to create a seal against the wall

34 and between fluids behind the plug 12 and those in
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fTront.

polymeric ma

displaying rubber-like cha

from Figure 1, a

plug 12 is made up of the body 24.

blades 32 can be made

consequently the plug

the upper portion 20.

Within the bore 26,
seat 36.

aluminium.

ball 38 to pass unrestricted through

halted at the seat 36.

comblnation with

substan

terials such a

37 prevents the passage of

selected pressure priox

I'n

minimal resistance to the balls passage

LO

S

ra

13

Te

cteristics.

~ial part of the diameter of

so that they have minimal

Bore 26 and the seat 36 are sized

PCT/GB2005/004370

Such rubber-like materials may be plastics,

flon® or similar,

AS can be seen

the

In this way the

flex and

12 will travel centrally through

at the lower end 28 there is a ball

Seat 36 is of a yvieldable material such as

for a drop

the bore 26 and be

A rupture disc 37 is mounted 1in
the seat 36 such that the rupture disc
fluid through the bore 26.

. The rupture disc 37 can thus be set to rupture at a

the ball reaching he seat 36.

this way the seat 36 can be manufactured to create

therethrough.

Lower wiper plug 14 also has an elongate body 40 with a

bore 42 running axially therethrough.

similar diameter

38 can pass through the bore 42.

to bore 18.

In this way,

Bore 42 1s of a
the drop ball
Blades 44a, 44b ot

similar design and stiffness to the blades 32 are located

on the body 40.

While the illustration shows the blades

44 of the lower plug 14 being narrower than the blades 32

of the upper plug 12,
blades 32,

bore 16 at

bore 42 there 1s a ball seat 46.

—

passage of a

the respective portions 20,

it will be appreciated that the
44 will be sized to suit the diameter of the

22. Within the

Ball seat 46 halts the

drop ball 38 passing through the bore 42.
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14

In use, the lower plug 14 is located in the well bore 16 .-

immediately below the restriction 18. In the embodiment

shown the lower plug 14 is held in position by shear pins

48. Fluids can be passed through the bore 16 and the

plug 14 will not restrict the flow since the bore 42 1is

sized as for the bore 52 of the restriction 18. When a

second fluid needs to be passed through the bore 16, the

upper plug 12 is inserted between the two fluids. A drop

ball 38 is located in the bore 26 and rests agailnst the

seat 36. Pumping of the second fluid will force the

upper plug 12, with the ball 38, through the upper

portion 20. As it travels, the plug 12 will keep the

g

fluids separated and wipe the wall 34 of the upper

portion 20.

When the upper plug 12 reaches the restriction 18, the
nose 28 will contact a ledge 50 at the point where the
restriction 18 begins. Since the plug 12 has a wide body

24 are narrower blades 32, the plug will come to rest 1in

a vertical orientation. The bore 26 will be in line with

the bore 52 of the restriction 18. . With the plug 12 held

stationary at the ledge 50, fluid pressure from the

second fluid will act on the ball 38. The pressure will

build up until there is sufficient pressure for the ball

38 to rupture the disc 37 and thereafter to be forced

through the seat 36. At this point, the seat 38 will

vield and eject the ball into the bore 52 of the

iy

restriction 18. The landing force of the plug 12 against

the ledge 50 can also cause the disc 37 to rupture and/or

the ball 38 to pass through the seat 36.
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similar dimensions to the ball 38 so that

cinued fluid pressure,
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the drop ball 38 passes

pubny
—

the bore 52 is of

the ball can

pass unheeded but still retailn separation of the fluids.

On

bore 42 of the lower plug 14.

halted at the ball seat 46.

release fTrom

the bore 52,

the ball will pass into the
The ball will then be

Fluid pressure from the

second fluid again builds up behind the ball until it.is

S U

lower plug 14, which then travels

portion 22, main

p—

fficient to shear

wiping the wall 54 of

With the ball 38 on

the shear pins 48.

taining the separation of the

This releases the

chrough the lower

fluids and

the lower portion 22.

the seat 46 pressure can be built up

in the well bore above the plug to set/operate other

tools.

stopped 1in

ads

fluid 1s to be pe
the well bore 16, by a

Alternatively

fficient pressure us

ball seat 46.

I

operation O:

well bore where the body ot

ffectively the drop be

greater inner diameter

Reference 1s now made

illustrates a running

reference numeral 60,

g—

1f

ssed through

ed to

than

tool,

according to a

of the present invention.

circulation i1s required and

the lower plug 14 1t can be

and

further ledge,

force the ball through the

11 has caused the sequential

by

= tools on either side of a restriction in a

~

cach of the tools has a

the restriction.

to Figure 2 of the drawings which

generally indicated by

further embodiment
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the art, a running tool 1is used for

inserting liners or other tubulars 1n a cased well bore.

As such the tool regquilires to have a number of operational

features which

gl
—

necessltate the mounting of components on

the outer surface 62 of the tool. These components may

comprise expanders or dimple formers 70 used to hang the

liner 64 from the existing casing. Grips, here shown as

collets 72, for holding the liner 64 to the tool 60

during run in are also on the outer sur:

p—
—

ace. It will be

appreciated that the grips could be running threads or

other connection means known to those sgkilled in the art.

Additionally,

for S1imWELL™ applications and other close

tolerance casing operations, a flow path needs to be

created from the base of the tool to the inside of the

liner above the tool. In the embodiment shown this 1s

provided by three off-axis conduits 68 arranged in

parallel within the. body 74.o0f the tool. These carry

fluids f£from the lower bore 76 at the base 78 of the tool

60 to above the liner 64. The fluid 1s passed out from

the conduits 68 via side ports 82 at the top 84 of the

tool 60.

—

In order to provide sufficient space for these components

within the liner and casing 64, the bore 66 of the tool

must be restricted in diameter. It may also be an off-

centre eccentric arrangement providing a convoluted path

through the tool.

At the top 84 of the tool 60 i1s located a box section 85

as 1s known i1n

the art for connecting the tool 60 to a

work string (not shown). Shown at the top of the tool is

a wiper plug 86, best seen with the aid of Figure 2(b).

Wiper plug 86 comprises an elongate body 88 having a bore
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90 therethrough. Located in the bore 90 1s a drop ball

92 shown located in a ball seat 94. Ball seat 94 1s made

of a vieldable material such as aluminium. The ball 92

can be forced through the seat 94 under sufficient fluid

pressure in the bore 90 above the ball seat 94. Wiper

plug 86 further includes three rows of wiper blades 96

arranged circumferentially on the body 88. Blades 96 are

of a sufficiently stiff material to provide a sealing

contact with the bore 98 through the top 85 of the tool

and the bore of the work string above.

The passage of the wiper plug 86 is limited by the ledge
100 located at the top of the restricted bore 66. The

lower end 102 of the plug 86 will contact the ledge 100

and be preveﬁted.from.travelliﬁg forwards. The plug 86

is also prevented from travelling back up the work string

by virtue of the sprung pins 104 located in.the bore 93.

—

A+ the lower end 78 of the tool 60 is located a further

ball seat 106. Seat 106 constitutes the lower operating

element of the tool 60. The ball seat 106 1s located

within the bore 66, at an end 108 thereof. Ball seat 106

is also of yieldable material as for the ball seat 94 of

the wiper plug 86. A ball located in the seat 106 can be

forced through the seat 106 under sufficient fluid |
pressure in the bore 66 above the ball seat 106. With a
ball in the ball seat 1061, fluid flow through the bore

66 is prevented and the increased pressure 1n the bore 66

causes release of the collets 72 and consequently the

tool 60 from the liner 64.

In use, the liner 64 is located on the tool 60 and held

via the collets 72. The tool 60 is run into casing and
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located at an end thereof. During run in, fluids can

pass up the bypass conduits 68 and the narrow bore 66.

When fluids, such as cement, are passed through the work

string the wiper plug 86 1s inserted between the fluids

at the surface of the well. Ball 92 1s located in the

wiper plug 86 when it is deployed. Fluid pressure behind

the ball 92 causes movement of the plug 86 through the

bore of the work string. In this movement, the blades 96

O O N oY Ul W N e

cause the fluids to remain separated while they wipe the

10 wall of the bore free of contaminants. The body 88 is

11 large and the blades 96 are of narrow diameter so as to

12 1mprove stability of the plug 86 as it passes through the
13 bore 98. '

14
15 When the end 102 of the plug 96 reaches the ledge 100 at

16 the top of the narrow bore 66, the plug 86 is stopped.

.17 Pressure builds up behind the ball 92 until it is

"

18 sufficient to force the ball 92 through the yieldable
19 Dball seat 94. The ball 92 then travels through the

20 narrow bore 66, following the eccentric path. The ball

21 92 is sized to travel freely, but provides sufficient
22 separation of the fluids through the narrow bore 66.

23
24 The ball 92 comes to rest in the ball seat 106 at the

25 bottom 108 of the bore 66. While at rest, fluid pressure
26 will build up behind the ball 92 in the bore 66. This

ficient to force the collet 72

27 pressure will be su:
28 1nwards and thus release the tool 60 from the liner 64.
29 Alternatively, or additionally, the pressure increase can
30 be used to operate the dimple formers 74 to hang the

31 linerv 64 to the existing casing.

32



O 00 ~N1 oy O o W NP

W W W W NN NN NN NN NN R R R R R R R, Rl
W N P O W O T o6 Ul b W N K O VW o 3 6 Ul d W N B O

CA 02587349 2007-05-10
WO 2006/051321 PCT/GB2005/004370

19

The tool 60 including the ball 92 will pass through the

well bore until i1t reaches a further restriction. At

this point, 1f the seat 106 is firm, 1t will allow a user

to pressure up behind the tool 60 to operate other tools

in the well. Alternatively, or additionally, the seat

106 can be selected to yvield at a pressure so that the

ball can be selectively displaced from the tool 60 if a

circulation path through the tool 60 1s reguired.

It will be appreciated that while a ball seat has been

described as the lower element, a wiper plug or other

moveable element could be located at the base of the

running tool.

The embodiments described i1nclude a drop ball located and

retained in the upper element and/or received by the

lower element. However, in alternative embodiments the

drop ball may be temporarily retained in the well bore

above the restriction, and released by contact with or

actuation by the upper element. Similarly, the lower

element may be retained below the restriction, and may be

operated or released by contact with or actuation by the

drop ball.

It will further be appreciated that while the terms

upper, lower, top and bottom have been used through out

this description, these are only relative and the

invention would find egual application in deviated or

horizontal well bores.

The principal advantage of the present invention is that

1t provides apparatus for use above and below a

restriction in a well bore which does not reguire the
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operational part above the restriction to pass through

the restriction. Thus this part can be made fit for

purpose.

P
—

A further advantage of at least one embodiment of the

present invention is that it provides a running tool

wherein independent wiper plugs can operate above and

below the tool without the upper wiper plug passing

through the tool.

It will be understood by those skilled in the art that

modifications may be made to the invention herein

pa—

described without departing from the scope thereof. For

example, the upper and lower elements can be any downhole

component which includes a receiving and a retaining

means respectively.
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Claims
1. Apparatus for use above and below a restriction in

a well bore, the apparatus comprising an upper

element operable in the well bore above the

restriction, a lower element operable in the well

bore below the restriction and a drop ball sized

to pass. through the restriction, the apparatus

comprising means for releasing the drop ball when

the upper element is at the restriction such that

" the drop ball passes through the restriction and

operates the lower element.

2. Apparatus as claimed in Claim 1 wherein the upper

element 1s unable to pass through the restriction.

3. . Apparatus as claimed in Claim 2 wherein the upper

element has a diameter greater than the diameter

of the restriction.

4. Apparatus as claimed in any of Claims 1 to 3

wherein the upper element is a tool for use in the

well bore.

5. Apparatus as claimed in Claim 4 whereln the upper

element 1s a wiper.

6. Apparatus as claimed in any of Claims 1 to 5

comprising retaining means for temporarily

retaining the drop ball, the retaining means being

located in the well bore and adapted to be

actuated by the upper element to release the drop

ball.

SUBSTITUTE SHEET (RULE 26)
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Apparatus as claimed in any of Claims 1 to 5

wherein the upper element includes a retaining

means for temporarily retaining the drop ball.

Apparatus as claimed in any preceding claim

whereln the upper element includes a bore through

which fluid can pass to communicate with the well

bore.

Apparatus as claimed in Claim 8 wherein the

retaining means 1is located at an end of the bore.

Apparatus as claimed in Claim 8 or Claim 9
arranged such that when the drop balllis in the

retaining means, the passage of fluid through the

bore 1s blocked. | L

Apparatus as claimed in any preceding claim

wherein the retaining means is a ball seat.

Apparatus as claimed in any preceding claim

wherein the retalning means includes a rupture

disc.

Apparatus as claimed in any preceding claim

wherein the retaining means is weight set to

release the drop ball.

Apparatus as claimed in any preceding claim

whereln the lower element i1is a tool for use in the

well bore.

SUBSTITUTE SHEET (RULE 26)
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Apparatus as clailmed in any preceding claim

wherein the lower element has a diameter greater

Appare

whereiln

Appare

than the diameter of the restriction.

tus as claimed in Claim 14 or Claim 15

the lower element is a wiper.

tus as clalmed in any preceding claim

wherein the lower element includes a bore through

bore.

which fluid can pass to communicate with the well

Apparatus as claimed in any preceding claim

wherein

for receilving

the lower element includes receiving means

the drop ball, thereby operating the

lower element.

Appars

|
{
|

tus as claimed in Claim 18 wherein’the

recelving means is located at an end of the bore.

Apparatus as claimed in Claim 18 or Claim 19,

aX'Xc

the receiving means,

nged such that when the drop ball locates in

the passage of fluid through

the bore 1g blocked.

Apparatus as claimed in any preceding claim

wherein the receiving means is a ball seat.

Apparatus as claimed in Claim 21 wherein the ball

Sea

ball.

-

18

arranged to permanently retain the drop

SUBSTITUTE SHEET (RULE 26)
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Apparatus as claimed in Claim 21 wherein the ball

seat 1s arranged to temporarily seat the drop ball

until the drop ball i1s exposed to sufficient fluid

pressure for the drop ball to be forced through
the seat.

Apparatus as claimed in Claim 23 wherein the

receiving means includes a rupture disc.

Apparatus as claimed in Claim 23 or Claim 24

wherelin the recelving means is weight set to

release the drop ball.

Apparatus as claimed in any preceding claim

wherein the drop ball comprises a central portion

of a relatively hard material, and an outer

coating of a compressible material.

A downhole tool for use i1n a well bore, the tool
comprising a body having a first bore to provide
fluid communication from an ﬁpper end to a lower
end of the body, an upper element, a lower

element, a drop ball sized to pass through the

first bore, and means for releasing the drop ball

upon the sufficient build up of fluid pressure at

the upper element such that the drop ball passes

through the first bore to operate the lower

element.

The downhole tool as claimed 1n Claim 27

incorporating the apparatus of Claim 1.

SUBSTITUTE SHEET (RULE 26)
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The downhole tool as claimed in Claim 27 or Claim

28 wherein the lower element comprises a ball

seat.

The downhole tool as claimed in any of Claims 27

to 29 wherein the lower element is located in the

first bore.

The downhole tool as claimed in any of Claims 27

to 30 wherein the body includes one or more bypass

bores.

The downhole tool as claimed in Claim 31 wherein

each bypass bore provides a fluid path around the

receiving and/or.retaining means.

The downhole tool as claimed in any of Claims 27

to 32 whereln the body comprises one or more

operating elements on an outer surface thereof.

The downhole tool as claimed in any of Claims 27

to 33 wherein the first bore is eccentric, off-

centre, or follows a convoluted path.

The downhole tool as claimed.in any of Claims 27

to 34 wherein the tool 1s a running tool, wherein

the upper and lower elements are wipers and the

operating elements i1nclude slips, expanders or

dimple formers.

A method of actuating elements within a well bore,

the method comprising the steps of:

SUBSTITUTE SHEET (RULE 26)
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(a) locating a lower element below a restriction
in the well bore;

(b) locating an upper element and a drop ball in
the well bore above the restriction;

(c) moving the upper element toward the
restricfion by f£luid pressure;

(d) on the upper element reaching the
restriction, bullding up fluid pressure
sufficient to cause the drop ball to be
released; ' '

(e) passing the drop ball through the
restriction;

(£) operating the lower element using the drop
ball.

The method as claimed in Claim 36 comprising the

additional steps of locating the drop ball 1in the
upper element and releasing the drop ball from the

upper element upon sufficient build-up of fluid

pressure.

The method as claimed in Claim 36 or Claim 37

comprising the additional steps of recelving the

drop ball in the lower element and thereby

operating the lower element.

The method as claimed in any of Claims 36 to 38

comprising the step of running a tool including a

restriction into the well bore.

The method as claimed in Claim 39 wherein the
method includes the step of operating one or more

additional elements from the tool.

SUBSTITUTE SHEET (RULE 26)
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41. The method as claimed in any of Claims 36 to 40

wherein steps (c) to (f) are repeated to operate a

series of elements between restrictions through a

well bore.

42 . The method as claimed in any of Claims 36 to 41

including the step of wiping the well bore with

the upper and/or lower element.
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CA 02587349 2007-05-10
WO 2006/051321 PCT/GB2005/004370

%

12

16

i

o

\\_’/1

..52..

49
14
40
46

22

I 1

SUBSTITUTE SHEET (RULE 26)



CA 02587349 2007-05-10
WO 2006/051321 PCT/GB2005/004370

SUBSTITUTE SHEET (RULE 26)






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - abstract drawing

