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g could be leﬁ-han% (anti-clockwise) rotation, which may result in equipment such as

drill pipes or plugs being unscrewed from one another.

It is an object of the invention to resolve some of the drawbacks of the prior art. The
object is achieved by means of a plug and methods for its setting and release

25 according to the independent claims, with embodiments of the invention disclosed
in the dependent claims. The setting and release take place essentially by means of
axial movement of the pipe. By this is meant that an up-and-down movement
applied to the plug is transmitted into a rotational movement that applies to the plug
a moment which it wishes to release through a locking system. Another object is to

30 provide a plug which can be used for several operations in a well with little call for
maintenance of the plug between the different operations.

In the present invention, according to independent claim 1, a plug for a hydrocarbon
well is defined, wherein the plug can be held in place relative to a casing/borehole,
35 and wherein the plug further comprises a slip actuator for setting and releasing
slips, a locking element in contact with the slip actuator, and one or more resilient
paCking elements which are adapted for sealing against the casing/borehole wall,
and wherein the locking element comprises multiple parts having internal threads



slips, a locking elenent in contact with the slip actuator, and one or nore
resilient packing elenents which are adapted for sealing against the
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movement of the vessel, as a consequence of the rolling of the sea, may

25 inadvertently start the setting. To avoid undesired setting and release, a first and a
second hydraulic timer may be provided in connection with the plug for setting and
release, respectively. The timers, one for setting and one for release, ensure that the
setting or release does not start until the pressure from the surface acts over a given
time period. The timers each consist of two hydraulic fluid chambers, where fluid

30 from one of the chambers starts to flow over into the other chamber as a result of
pressure that is applied to the pipe from the surface. If the pressure is not applied
for a sufficiently long time, as, for example, on the heave of the waves, all the fluid
will not flow between the chambers, and the setting or the release will not be
started. Once all the fluid has flowed between the chambers, the setting or the

35 release will start.

On the pipe there may be provided at least one fixed pin that is movable in a recess
in a guide sleeve on the plug. The recess in the guide sleeve may be helical. This
makes it possible for the operator to know at all times where the plug is in the

40 setting or release process, in that the pin element follows the axial movements of



On the pipe there may be provided at |east one fixed pin that is novable in
a recess in a guide sleeve on the plug. The recess in the guide sleeve nmay
be hel i cavo 20tww6rmakes it possible for the operator to PooaBzX2/633191 i nes
where the plug is in the 40setting or rel ease process, in that the pin

el ement follows the axial novenents of WX2012/176173PCT/1B2012/053191 3
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rotates off the threads on the pipe.
When releasing the plug, the pipe is by means of the running tool run down to the
30 plug. A timer controls the activation of the release. After the activation of the timer,
the pipe is moved a given length. This movement causes the slips to be released
thereby releasing the anchoring against the casing/borehole wall, and the
engagement between the locking grooves on the locking element and the locking
7 pins on the locking sleeve is broken. On release of the slips, the holding force from
35 the slips against the resilient packing elements is removed. The resilient packing
elements will therefore no longer be kept compressed, but are free to expand in an
axial direction. The axial force from the resilient packing elements will act on the
locking element such that the locking element rotates off the threads on the pipe.



WO 2012/ 176173PCT/ 1 B2012/ 053191 4 Description of the invention One

enbodi nent of the invention will now be described with reference to the
at t ached WP2M2AG6el73wherein: 5 Figure 1 shows a plug couBC&dB20d2/8531%%nni ng
tool and a pipe at the start of setting; Figure 2 shows the setting
according to Figure 1 with the slips out; 41igure 3 shows the begi nning of
the rel ease of the plug; Figure 4 shows the rel ease of the plug; 10Figure 5
shows a | ocking el enent on the outer surface of a pipe, and a | ocking

sl eeve; F|quéJHAE§HUW§haJ@EﬁEQHranged on a pipe, where the pinisina
first position, novable in a recess on a guide sleeve; Fi gure 6B
shows the pi r s the
T5surf ace; | FGraeRaRbRg thvcaflon MR et BE QBB RRE LB YRGS, | 0
setting proc%§§*§@é¥%¥”@ﬁdwhﬁ@”blpe i's pushed domnmerds Fi gure 6D shows
the pinjn its end position when the setting process has been conpl et ed;

20Fi gure 7 Sggﬂ?etl@ﬁo%VEWu U&S};llﬁ: o ermy]ﬁ%%cﬁsa%la %%{] HeQart Q?ts@t ﬁlg 1
et

descri ption s e ls e 1o res L ow a
coupl ed to a'taHh ﬁéowsﬁwet&@g affprdingitpdigye rwd |tBevé DY of t he plug is
shown to theFrgught shows hiee béginniag ofhke reltaendlithophe; of the plug 1, the

:’(L)I\r/]\glr ng tool g; r@ﬁ@h%% ﬂ@é Reeake o@g%glel e(rjr:dh'éf) bel ow as pi pe 15. A'; a'élhgl y
act ing D1 emehiErs 3 i AP Rg CToReens RGO oeied SHEREE PUR PUG: AL SEhing

bor ehol e wal flgesme Figure 2. There |s further shown a first 2 and a second
42 30hydr aul Byuird BRI shNsCpiatangld bhe it WRdrk QRe Bin 1518 aSBLE poGHeRNd the
release of t rr}xovable in a recess on a guide sleeve;

Figure 6B shows the pin in a second position, where the pipe is pulled towards the

15 surface;

Figure 6C shows the position of the pin in the recess as the setting process starts

and the pipe is pushed downwards;

Figure 6D shows the pin in its end position when the setting process has been

completed;

20 Figure 7 shows the timer function of the present invention.

Detailed description

Reference is first made to Figures 1-4, which show a plug 1 coupled to a running

25 tool 13 and a pipe 15. The lower end of the plug is shown to the right in the figure.
The internal pipe of the plug 1, the running tool 13 and the pipe 15 are referred to
below as pipe 15. At the lower end of the plug 1 there is arranged a holding member
10 with radially acting elements 12 for holding the plug fixed relative to the casing/
borehole wall, see Figure 2. There is further shown a first 2 and a second 42

30 hydraulic timer which control the activation of the setting and the release of the
plug 1. Furthermore, a pin 3 is arranged on the lower end of the pipe 15. A guide
sleeve 4, which is a part of the plug 1, has a recess 16 in which the pin 3 can move.
Arranged in end contact with the guide sleeve 4 is a rotatable locking element 5,
consisting of multiple parts, having internal high-pitch threads 17 capable of

35 engaging with corresponding high-pitch threads 18 on the radial outer surface of the
pipe 15, best shown in Figure 5. Furthermore, on the radial outer surface of the
locking element 5 there are resilient elements 6 which form an enclosure around the
parts that constitute the locking element 5.
The locking element 5 has arranged at one of its end portions locking grooves 11

40 capable of engaging with corresponding locking pins 19 in a locking sleeve 7. The
locking sleeve 7 is fixed in the rotational direction but is movable in an axial
direction, see Figure 5. The locking grooves 11 on the locking element 5 are formed



plug 1. Furthernore, a pin 3 is arranged on the |ower end of the pipe 15. A
gui de sleeve 4, which is a part of the plug 1, has a recess 16 in which the
pin 3 carwonuey176rdanged in end contact with the gui de sceaBmi1Z053391a
rotatabl e | ocking elenment 5, consisting of nultiple parts, having internal
hi gh-pitch threads 17 capabl e of 35engagi sg with correspondi ng hi gh-pitch
threads 18 on the radial outer surface of the pipe 15, best shown in Figure
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see Figtre SeeMigurkotknd@. Jhoalipaciiht@rs hiwatlleastiong cehieakatd pordioa Witcired
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Pressure is then applied from the surface over a predetermined period of time whilst
the pipe 15 is run down. The pin 3 will then follow the pipe 15 and come into the
position shown in Figure 6C, where the setting process starts. The pipe 15 is

25 subsequently pushed on downwards until the pin 3 reaches the vertical end position
in the recess 16 (Figure 6D).

The time interval for how long pressure is to be applied to the pipe 15 is determined
in advance, and is given by how long it takes before all fluid in the hydraulic timer

30 2 has migrated from the first chamber to the second chamber, see Figure 7. Such a
time period is, for example, set to at least 20 seconds so as to prevent the axial
movement of the pipe 15 from being confused with natural heave motions of the
vessel owing to the motion of the sea. The first 2 and the second 42 hydraulic timer
may therefore be regarded as a dampener for the setting and release, respectively, as

35 it filters out the natural heave motions of the platform, and only activates the setting
and release of the plug when the pressure on the pipe 15 has acted for at least as
long as the predetermined time period.

When all fluid has flowed over from one chamber to the other chamber in the first
40 hydraulic timer 2, the setting of the plug 1 starts. A holding member 10 with

radially acting elements 12 on the plug 1 essentially holds the plug 1 fixed to the

casing/borehole wall, see Figures 1-4. The pipe 15 is moved down and the pin 3



Pressure is then applied fromthe surface over a predeterm ned period of
time whilst the pipe 15 is run down. The pin 3 will then follow the pipe 15
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30 been set and the pin 3 has reached its vertical end position, pressure is again applied
from the surface on the pipe 15 such that the resilient packing elements 20 are
compressed between the secured slips 9 from below and the backstop elements 41
from above. In this way, the wellbore is sealed between the pipe 15 or the plug 1
and the casing/borehole wall by the resilient packing elements 20. The pipe 15 with
35 the attached running tool 13 can be released from the plug 1, and the plug 1 can be
left in the well.

Release
40 When the plug is to be released from the casing/borehole wall, the pipe 15 is run

down into engagement with the plug by the associated running tool 13, see Figure 3.
Pressure is then applied from the surface over a given period of time such that the
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on the pipe 15. The radially acting elenents 12 on the holding el ement 10
will furthernore be rel eased fromthe casing/borehole wall and the plug 1

is free to be renoved fromthe well, see Figure 4. 15 The invention has now
been explained with reference to one enbodi nent. A person of skill in the
art will understand that changes and nodifications nay be nade to the

enbodi ment descri bed which are within the scope of the invention as defined
in the attached clains. WD 2012/ 176173PCT/1B2012/ 053191



8 PATENT CLAIMS 1. A plug (1) for a hydrocarbon well, wherein the plug (1)
can be held fixed relative to a casing/borehole wall, and wherein the plug
(1) furtheo20omgsi7’ses: a slip actuator (8) for setting &aWA/IBHIYEING Sl ips
(9), a locking elenent (5) in contact with 5the slip actuator (8), and one
or nore resilient packing elenents (20) wy ch are adapted for sealing

agai nst the casing/borehole wall, characterized in that the | ocking el enent
(5) conprises nultiple parts having internal threads (17) which constitute
an encl osure around threads (18) on a pipe (15), and wherein on the radial
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the pipe (15) over a given period of time. 358.A plug (1) according to
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Q%gr\%g(ﬁ flé'lierqlefn So(%i first chanber to a second chanber in the tinmer (2),

3. A plug (1) according to one of claims 1-2, characterized in that the setting
and the release of the plug (1) is controlled by axial movement of the pipe (15).

4, A plug (1) according to one of claims 1-3, characterized in that the holding
member (10) is in end contact with a guide sleeve (4) and that the locking element
25 (5) is in end contact with the other end of the guide sleeve (4).

5. A plug (1) according to one of claims 1-4, characterized in that a pin (3) is
provided on the pipe (15) which follows the movement of the pipe (15), the pin (3)
being movable in a recess (16) in the guide sleeve (4).

6. A plug (1) according to one of claims 1-5, characterized in that the locking
30 element (5) and the locking sleeve (7) have corresponding locking grooves (11) and
locking pins (19).

7. A plug (1) according to one of claims 1-6, characterized in that the activation
of the setting of the plug (1) is controlled by a first timer (2) that is activated by a
specific pressure on the pipe (15) over a given period of time.

35 8. A plug (1) according to claim 7, characterized in that the at least one timer
(2) is hydraulic, and that the pressure acting on the timer (2) controls the transfer of
hydraulic fluid from a first chamber to a second chamber in the timer (2), and where



WO 2012/ 176173PCT/ 1 B2012/ 053191 9 the setting starts when all hydraulic
fluid has been transferred between the chanbers. 9. A plug (1) according
to one ofwolaimger36, characterized in that the activatipom/iBio1/his19tel ease
of the plug (1) is controlled by a second tinmer (42) which is 5activated by
a specific pressure on the pipe (15) overgya given period of time. 10. A
plug (1) according to claim?7, characteriged in that the at | east one tiner
(42) is hydraulic, and that the pressure that acts on the tiner (42)

control s theaht sanslgetarcsfwhes,tdaﬂauy&l@uﬁb Wivdd haobeen fradsférrehibetbeentie a second
chanber in the & (42), and where the release starts when all hydraulic
fluid has beenmtransferred 10bet ween the chanmbers. 11. A plug (1)
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(5). the setting is activated by an axial movement of the pipe (15), characterized in that

the movement further causes a guide sleeve (4) to apply a force on the locking

element (5) which, by virtue of its high-pitch threads (17) against the pipe (15), will

slide over the threads (18) and exert a force on the slip actuator (8) which presses
20 the slips (8) out into firm engagement with the casing/borehole wall.

13. A method for release of the plug (1) according to claims 1-11, characterized
in that an axial movement of the pipe (15) activates the release of the locking sleeve
(7) from the locking element (5), such that the locking element (5) is free to rotate
off the threads (18) on the pipe (15) and the slips (9) are released.

25 14. A method according to claim 13, characterized in that the locking element
(5) rotates off the threads (18) on the pipe (15) in that resilient packing elements
(20) on the plug (1) expand axially and act on the locking element (5).



