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EMERGENCY RELEASE Field of the invention 5This invention relates to running
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weather conditions or sea state begin to deteriorate. In such circumstances the rig or
vessel would need to disconnect from the wellhead; otherwise substantial damage can
be sustained by the hardware and the level of danger to which the crew onboard are
exposed is greatly increased. In the event of the mechanical interface between the rig

20 or vessel and the well malfunctioning or failing to operate, a secondary system of
severance or retrieval would offer significant mitigation of the dangers mentioned
above.

This invention provides in a preferred form a redundant emergency release
25 mechanism which allows the rig or vessel to disconnect with the aid of several
operational features which are typically available in an offshore completion operation,
preferably including rotation of the drill pipe both clockwise and anti-clockwise and the
application of a pressure either by the application of bore pressure or by using a self-
sealing dart deployed from the drill floor.
30
The state of the art

The state of the art is exemplified by the document US-6062312-A, which
discloses a running tool which has a mechanical mechanism for unlatching the running
35 tool from a side valve tree.



35tool froma side valve tree. WD 2012/025714PCT/ GB2011/001252 2 Sunmmary
of the invention The invention provides a running tool for use in
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20
The said parts of the mandrel are preferably generally cylindrical and the
said means may connect an upper rim of the transition part to a lower rim of the said
first part. The said means comprise shear pins each of which is disposed in a radial
bore extending through the said lower rim and in a socket in the said upper rim.
25

The invention also provides a method of releasing a running tool which is
employed for the insertion of an object into a subsea well, the running tool
comprising a body, a hollow mandrel moveable within the body, a plurality of dogs
which are supported within the body and moveable_to engage the object, the

30 mandrel having a first part and a transition part, the transition part being shaped to
cause outward movement of the dogs when the mandrel is in a given position within
the body and to allow movement of the dogs for positions of the mandrel spaced
from the given position, the method comprising applying pressure within the mandrel
sufficient to cause the transition part to separate from the first part.

35



30 mandrel having a first part and a transition part, the transition part
bei ng shaped to cause outward novenent of the dogs when the mandrel is in a
gi ven poswoi2ore/o25tthi n t he body and to all ow novenent of PCh&Rop001252
positions of the mandrel spaced from 8he given position, the nethod
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reference to the drawi ngs. Brief description of the draw ngs Figure
1l illustrates in section freI evant part of one enbodi nent of a running
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t he runni ngdtamirigs. Det ai | ed description 20Figure 1 shows in section the
relevané part of a running tool 1 which is intended for the insertion of an
obj ect lch as a casi ng hanger into the bore of a subsea well head. The t ool

has a gener aBtigf degtriptidniof e drewingg al t hough only part of one side thereof
is shown in Figurel, which is a ﬂalf-section, the central axis of the
running tool being indicated by the line X 25 The tool 'l carries a
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Detailed description

20 Figure 1 shows in section the relevant part of a running tool 1 which is
intended for the insertion of an object such as a casing hanger into the bore of a
subsea wellhead. The tool has a generally cylindrical body 2 although only part of
one side thereof is shown in Figure1, which is a half-section, the central axis of the
running tool being indicated by the line X.

25

The tool 1 carries a plurality of radially moveable locking dogs of which only
one locking dog 3 is shown in the Figure. This and the other locking dogs are
adapted to engage and hold an object such as a casing hanger 4 until the casing
hanger is securely landed in the body of the wellhead. For this purpose the locking

30 dog 3 is mounted in a radial bore § through the wall of the body 2. It has an outer
toothed profile 6 which engages a complementary profile 7 on the inside of the
casing hanger 4.

Within the body 2 of the tool is a cylindrical mandrel 8 which is axially
35 moveable within the bore of the body of the tool 1. In this example the mandrel 8 has
a first, externally screw-threaded, part 9 which engages an internal screw-threading



30 dog 3 is nmounted in a radial bore 5 through the wall of the body 2. It
has an outer toothed profile 6 which engages a conplenentary profile 7 on
t he i nsi dwoabh1#te7ieasi ng hanger 4. W t hi n t he Pb@aB2811af0115Re t ool
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r el ease 2hen 2 dn Aegardancevythyerdinary, pragtise, such as to allow inward movement of the

dogs in response to the (downward) force exerted by the object such as the casing
hanger held by the dogs.

On the outside of the body 2 is a retaining ring 17 which limits outward
25 movement of the dogs 3. Shown to the right of the dog 3 (and below it in a normal
configuration of the tool) is a plunger 18 which can protrude into a slot 19 in the
casing hanger 4 and thereby prevent rotation of the tool relative to the hanger 4. The
outside of the body 2 also carries latches, such as the latch 20, which are used to
locate the tool in the wellhead and require release when the tool is to be retrieved

30 from the wellhead.

Beyond the plunger 18 the body 2 has an inward taper 2a to a cylindrical part
2b of lesser outside diameter.



30from t he wel | head. Beyond the plunger 18 the body 2 has an inward
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tool. The release of the transition part allows the dogs to collapse radially, thereby

releasing the tool from the casing hanger or other object to which it had been
attached. The tool is thereby no longer fixed to a static object and the dangers noted
20 above can be averted.

An alternative to the shear pins is a shear ring which, like the shear pins,

would shear to release the transition part 10 from the part 9 in response to a

sufficient axially directed pressure. A further option is a split ring which in an

25 expanded state locks the transition part 10 to the part 9 but is arranged to be

compressed radially, to allow release of the part 10 from the part 9 in response to a
sufficient bore pressure.

30



WO 2012/ 025714PCT/ GB2011/ 001252 6 Clainms 1. A running tool for use in the

I nsertion of an object (4) into a subsea well, conprising a body (2), a

hol | ow neworei2/28)14noveabl e wi thin the body, a pluralit pyCofGB2811d0aRs2( 3)

whi ch are supported within the body afd noveabl e to engage the object (4),
the mandrel having a first part (9) and a transition part (10), the
transiti on p&ilaimsei ng shaped to cause outward novenent of the dogs when the
mandrel is in a given position within the body and to all ow novenent of the
dogs for positions of the mandrel spaced fromthe given position, wherein

the transitidn paAtrupdify tod f&@ui@lrﬁ@%&b&éﬁn@i é@&h%ﬁe&to(ﬁt? hﬁtibrﬁbs%a%u (9) by
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al  ow the trSPEPYSEh %8 ¥ (9o §'8E%W Meveable mithingthetbody) a piaralify Qfool
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nmb 13 th | 'ect ed
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in which the n rls ring 20 whi I'n an ex

state | ocks P %ﬁ'c{q’r gﬁ@?ﬁ'ﬁ‘%ﬁ’”ﬁ th")‘"%f”omPH"é"?ritr%ftthﬁaqogs(fQ') PQ%It'OHSsOfalrheanged

to be conpreswedrel apacdd yront Qhaldnmﬂ pesiees ewRdreinNthet HaRSidH %np?fgt) éO)
pressure

from t he, par L espqns toa cient bore

accor di Eg t oieg'ina%gb'}/ gtt?%leﬁg J'r%t pqnnJQ&hy Eﬁaf‘ﬁéméé(‘{ht?hrf&ﬁ@@d(tQ a S_ldﬁClQIﬂ t he
25mandr el areregsmemthnhyhema:ndm tcallovathd tiahsitiGrpsht fRspa er rim
(11) of the ansition part (10) to a | ower |r| ‘r)n (12) o%ﬁfmﬁﬁg?{ﬁ ftlgrglgt part

(9). 5. tool according to claim4 in which the said neans conpri se
shear pins

2. A tool according to claim 1 in which the said means comprise a shearable

15 member (13) which has a shear strength selected so that it shears to allow release
of the transition part from the first part in response to a predetermined pressure
within the mandrel.

3. A tool according to claim 1 in which the said means comprise a split ring

20 which in an expanded state locks the transition part (10) to the first part (9) but is
arranged to be compressed radially, to allow release of the transition part (10) from
the part (9) in response to a sufficient bore pressure.

4, A tool according to any of claims 1 to 3, in which the said parts (9, 10) of the
25 mandrel are generally cylindrical and the said means connect an upper rim (11) of
the transition part (10) to a lower rim (12) of the said first part (9).

5. A tool according to claim 4 in which the said means comprise shear pins
each of which is disposed in a radial bore (14) extending through the said lower rim
30 and in a socket (15) in the said upper rim.

6. A tool according to any of claims 1 to 5, in which the dogs (3) are disposed in
radial bores (5) in the body of the tool so as to protrude laterally from the body.

35 7. A tool according to claim 6, in which the transition part (10) has an external
ridge for engagement with an inner end of each dog (3).



each of which is disposed in a radial bore (14) extending through the said
| omwer rim 30and in a socket (15) in the said upper rim 6. A tool

accordi ngvoaomypesTfi clains 1 to 5, in which the dogs (3pcareB2dilgpozsed in
radi al bores (5) in the body of the tdol so as to protrude laterally from
t he body. WO 2012/025714PCT/ GB2011/001252 7 8. A tool according to any of
clainms 1 to 7, in which the said first part (9) nmakes a threaded engagenent
with the inside of the body (2) of the tool. 59. A nethod of releasing a
runni ng t ool 8whi cf P 3@%?6‘96!6 anyef elaiEsi higet. tin whichthe said 6itst part (Q)4hakest o a
subsea wel | a&lﬁt@ad%g@@eh@ﬂ'wnﬁ\]{}le%m&rdf%ﬁeﬂ%dg (%Qﬂ' % a hol | ow mandrel
(8) aneabIe within the body, a plurality of dogs ?% mhich are supported
wi thin the body and noveabl e to engage the object (4), the mandrel having a

first past (8) and methidpidéahopphingetObo e [ ARILIAO: Y ndifigidyshaped

to cause outwar go enment of
position wit ﬁf'ﬁ te4h dRtg aas,\@sgq)wgql ItBWL!ﬂW\Qrfﬁ‘PitUb¢°"‘ﬂM§"‘@(igeoctyd|2) ;admllbwons of

t he mandr el mm@d rooVcabrR Withe thd BsdyL | ri.si | yi ng
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separate froff't' anghmoveaple to sngage the chiset %o}ctbednmireldwaainauanf@sn n
whi ch the fipat(@ant a&ﬂaﬁhstﬂbﬁ phR NG tHeQrbnBAbA §r”l§el'h§ &%@@3% Xalﬁtet&h
ar e applied

t oget her by nea r|n or a Iura I'ns
pressur & bei W@V?ﬂ?rﬁ °éﬁ@rf{] QFth?ﬁé mtaﬁ@efisri@avaeblpﬁ§'t'°f2@’lthln the body and to

allow movement of the dogs for positions of the mandrel spaced from the given
position, the method comprising applying pressure within the mandrel sufficient to
cause the transition part to separate from the first part (9).

15 10. A method according to claim 9 in which the first part and the transition part

are releaseably attached together by means of a shear ring or a plurality of shear
pins, the applied pressure being sufficient to shear the ring or pins.

20



