
WO 2012/025714PCT/GB2011/001252 1             SUBSEA RUNNING TOOL WITH
EMERGENCY RELEASE Field of the invention 5This invention relates to running
tools of the kind employed for the insertion of components such as casing
strings or pipes into a subsea well. Background to the invention 10During
subsea completion operations it is very difficult, and often practically
impossible, to recover a casing string or pipe once it has been run into a
well, owing to frictional and suction effects acting on the outer wall of
the casing string or pipe. Once the casing string or pipe has landed out in
the wellhead, the rig or vessel from which the operation is performed is
vulnerable, because it is potentially connected  15 mechanically to an
irretrievable object. This vulnerability is increased when the 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 



35tool from a side valve tree.  WO 2012/025714PCT/GB2011/001252 2 Summary
of the invention        The invention provides a running tool for use in
the insertion of an object into a subsea well, comprising a body, a hollow
mandrel moveable within the body, a  5 plurality of dogs which are
supported within the body and moveable to engage the object, the 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 form the given position, wherein the transition part is
releasably 10attached to the first part by means which respond to a
sufficient pressure within the mandrel to allow the transition part to
separate from the first part.        The said means may comprise a
shearable member or assembly which has a shear strength selected so that it
shears to allow release of the transition part from  15 the first part in
response to a predetermined pressure within the mandrel. Alternatively the
said means may comprise a split ring which in an expanded state locks the
transition part to the first part but is arranged to be compressed
radially, to allow release of the transition part from the part in response
to a sufficient bore pressure. 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.  WO
2012/025714PCT/GB2011/001252 3        The way in which the emergency
disconnect works is that a pressure can be applied at any time to release
the releasable means which holds the said first part of the mandrel and the
transition part of the mandrel together under normal operations. When a
certain pressure is applied the mandrel's parts will separate, the first
part 5being retained in position and the transition part accelerating into
the nose of the tool. This renders the locking dogs free to collapse
radially.          One example of the invention will be described with
reference to the drawings. Brief description of the drawings        Figure
1 illustrates in section the relevant part of one embodiment of a running
tool incorporating the invention.        Figure 2 is an isometric view of
the running tool. Detailed description 20Figure 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 'I 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 5 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 35moveable 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
WO 2012/025714PCT/GB2011/001252 4 in the body of the tool 1. In practice
the screw-threading may be disposed towards the top end of the tool, i.e.
to the left of the parts shown in Figure 1. Attached to the part 9 is a
transition part 10. In this example the transition  5 part 10 has an upper
rim 11 which fits within a lower rim 12 of the threaded part 9 and is
attached to the threaded part 9 by means of a plurality of shear pins,
circumferentially spaced around the mandrel. One of these pins is shown at
13. It fits within a radial bore 14 in the rim 12 of the first part 9 and a
socket 15 in the rim 11 of the transition part 10. 10        The transition
part has an outwardly extending ridge 16 which is of larger diameter than
the remainder of the transition part 10 and the threaded part 9 of the
mandrel. When the ridge 16 abuts the inner end of the dog 3 (e.g. in
preparation for running the casing hanger) the dog is moved to its
outermost position as shown in  15 Figure 1 and the casing hanger 4 is held
by the running tool. The tolerance in the position of the mandrel 8 for
outward movement of the dogs 3 depends on the axial extent of the ridge 16.
For positions of the mandrel sufficiently spaced away from this position
the ridge 16 is out of engagement with the inner ends of the dogs 3 which
can then collapse inwards to release the casing hanger 4. The angles of the
profile 6  20 are, in accordance with ordinary practice, 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 



30from the wellhead.        Beyond the plunger 18 the body 2 has an inward
taper 2a to a cylindrical part 2b of lesser outside diameter.  WO
2012/025714PCT/GB2011/001252 5        In ordinary operation, when the
casing hanger 4 has been landed, the mandrel is moved axially (e.g. by
rotation) to release the transition part 10, and in particular the ridge
16, from the dog 3. 5The separable relationship between the parts 9 and 10
of the mandrel provides an emergency release feature. In the described
embodiment, the shear pins are selected to have a shear strength sufficient
to withstand normal bore pressures that occur during for example the
pumping of cement through the bore of the tool down into the well bore. The
actually selected shear strength will depend on  to the weight of the
transition part and possibly other parts of tool that may have to be
supported by the mandrel, as well as the normal bore pressures. However, by
means of a sufficient increase in pressure on the transition part, applied
either by a selected increase in the bore pressure (e.g. by the pumping of
cement) or by means of a dart projected into the bore of the tool, the
shear pins can be made to shear, releasing  15 the transition part from the
rest of the mandrel. There will be a difference in pressure between the
bore and the void 21 between the transition part and the body of the 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 20above 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 Claims 1. A running tool for use in the
insertion of an object (4) into a subsea well, comprising a body (2), a
hollow mandrel (8) moveable within the body, a plurality of  5 dogs (3)
which are supported within the body and moveable to engage the object (4),
the mandrel having a first part (9) and a transition part (10), 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, wherein
the transition part (10) is 10 releasably attached to the first part (9) by
means (13) which respond to a sufficient pressure within the mandrel to
allow the transition part to separate from the first part (9). 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
25mandrel 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 30and 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.  WO 2012/025714PCT/GB2011/001252 7 8.A tool according to any of
claims 1 to 7, in which the said first part (9) makes a threaded engagement
with the inside of the body (2) of the tool. 59.A method of releasing a
running tool which is employed for the insertion of  an object (4) into a
subsea well, the running tool (1) comprising a body (2), a hollow mandrel
(8) moveable within the body, a plurality of dogs (3) which are supported
within the body and moveable to engage the object (4), the mandrel having a
first part (9) and a transition part (10), the transition part being shaped
to cause outward 10 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 (9). 1510.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 


