
1 STABPLATE CONNECTIONS Field of the Invention  5 The present invention
relates to stabplate connections. Background of the Invention  10Electric
and hydraulic power, chemical injection and communications are typically
transmitted to subsea wells via an umbilical from a surface or land based
platform, the umbilical being terminated at an umbilical termination
assembly (UTA). The feeds for hydraulic power and chemical injection are
effected from the UTA to a well tree, which houses a well control system,
by a multiplicity of self-sealing individual 15 connectors. In order to
facilitate mating or unmating of the hydraulic power and chemical injection
connectors subsea by a remotely operated vehicle (ROV), they are typically
mounted together on a plate known as a stabplate, so that a single ROV
action mates all the connectors. Such a stabplate arrangement is normally
reserved for the hydraulic power and chemical injection feeds to the well.
The ROV locates 20 the stabplate to a fixed reciprocal plate mounted on the
subsea tree, and, typically, a screw mechanism is operated by the ROV to
force the two plates to mate and to lock them together. The mating and
locking screw mechanism is, typically, part of the stabplate connection and
remains subsea during the operation of the well. Unmating of the stabplate
connection for maintenance/repair purposes involves an operation 25  by an
ROV of unscrewing the screw mechanism, which is designed to force the mated
plates apart. There are two problems with the arrangement described above.
Leaving the screw mechanism subsea for lengthy periods of time can result
in corrosion and 30 contamination (e.g. biological growths) which can cause
the screw mechanism to seize. The result is either the need for other
forceful methods of separating the stabplate from the fixed plate
(invariably resulting in expensive damage to the well tree and parts of the
stabplate connection) or the additional cost of including a secondary
release mechanism in the design of the stabplate connection. 35Furthermore,
existing locking mechanisms, while functional, also leave large  2 amounts
of expensive equipment built into every stabplate connection, adding
weight, complexity and cost. 



Summary of the Invention  5 According to the present invention from one
aspect, there is provided a method of providing a stabplate connection,
comprising the steps of:   (a) providing a first part comprising a
stabplate and which is attached to 10an underwater structure; (b) providing
a second part comprising a stabplate carried by tooling; (c) engaging the
tooling with said first part;   (d) using the tooling to bring the first
and second parts together so that said stabplates mate with each other;
15(e)using the tooting to lock the first and second parts together by
engaging a portion carried by the first part with a portion carried by the
second part; (f) disengaging the tooling from the first part; and (g)
removing the tooling from the stabplate connection. 20 Said tooling could
have an end part which engages or disengages with said first part as a
result of passing through said first and second parts. Said portion of the
second part could comprise a locking dog moved using said 25 tooling. In
this case said tooling could move a collar carried by said second part to
move said locking dog, said collar comprising a bayonet fitting for being
locked to or unlocked from said second part as a result of rotation of the
collar.     Alternatively, said portions could comprise a rotatable
latching member of one of the 30first and second parts which engages with a
latching member of the other of said first and second parts. 



Steps (c) to (g) are preferably carried out using an ROV carrying said
tooling,  3 The present invention further comprises a method of
disconnecting a stabplate connection provided by a method according to the
invention, comprising the steps of: (h)engaging such tooling with the first
and second parts; 5(i)using the tooling to unlock the first and second
parts from each other by disengaging said portions of the first and second
parts; (.0using the tooling to unmate the stabplates from each other; and
(k)using the tooling to remove the second part. 10Steps (h) to (k) are
preferably carried out using an ROV carrying said tooling. According to the
present invention from a further aspect, there is provided an arrangement
for providing a stabplate connection, comprising: 15a first part for being
attached to an underwater structure and comprising a stabplate; and
a second part comprising a stabplate carried by tooling, the arrangement
being such that: the tooling is engageable with said first and second
parts; 20the tooling can be used to bring the first and second parts
together so that the stabplates mate with each other;        the tooling
can be used to lock the first and second parts together by engaging a
portion carried by the first part with a portion carried by the second
part; and 



25the tooling is disengageable from the first part and removable from the
stabplate connection. Brief Description of the Drawings 30Fig. 1
illustrates the components of a first example of an arrangement according
to the invention for providing a stabplate connection; Figs. 2-4 illustrate
steps in providing the stabplate connection; Fig. 5 illustrates the
resultant stabplate connection;         Figs. 6-9 illustrate steps in
unlocking, unmating and separating the stabplate 35connection;  4 Fig. 10
is an exploded view of a second example of an arrangement according to the
invention for providing a stabplate connection; Fig. 11 is a cut-away view
showing part of the Fig. 10 arrangement in use; and       Fig. 12 is a
cut-away view of a third example of an arrangement according to the
5invention. Detailed Description of Examples of the Invention Fig. 1
illustrates the component parts of an arrangement in which a fixed part 10
comprising a stabplate and a removable part comprising a stabplate are
drawn together using threaded tooling and then locked in place by sliding
dogs held in place by a bayonet locking collar. More particularly, the
stabplate arrangement comprises a fixed part comprising a stabplate 1,
attached to a subsea structure (such as a well tree) and a second,
removable part comprising a stabplate 2, 15 carrying connectors 3 typically
fed from a UTA, and recoverable tooling comprising a threaded tooling
packing 4 carrying the stabplate 1. The stabplate 1 carries connectors 5 to
be mated with connectors 3, for clarity connectors 5 and 3 being omitted
from the remaining figures. Although only four connectors 3 and four
connectors 5 are shown for simplicity, in practice there could be more. The
stabplate 



20 1 carries a tube 6 with two circumferential grooves and an anchor block
7, with a central orifice having a cruciform cross-section as shown in the
view A, both attached to the stabplate 1. The stabplate 2 carries a dog
support cage 8, attached to the stabplate 2 and with an orifice having a
cross-section as shown in view 8, a bayonet locking collar 9, a pair of
locking dogs 10 and a bayonet locking pin locator 25 11. The retrievable
tooling package 4 has a chamfered end 12, with a cruciform cross-section as
illustrated by view D, a latching/de-latching plate 13, whose section is a
male version of the orifice in the dog support cage 8 (see view C), a shaft
14 which is attached to a collar 15 of the retrievable tooling package 4,
and is threaded and screwed into an internally threaded tube 16 of the
tooling package, a collar 17 30 attached around the tube 16, a square-ended
shaft 18 which runs concentrically through the tube 16 and a tapered
portion 19 at the end of tube 16 before end 12 of the tooling package 4.
The plate 13 is splined on to shaft 16- see View C.  5 Fig. 2 shows the
first stage of mating of the stabplate 2 to the fixed stabplate 1, with the
chamfered end 12 of the retrievable tooling package 4 located in the tube
6. Fig. 3 shows the stabplate 2 further pushed towards the fixed stabplate
1, so that the  5 chamfered end 12 of the retrievable tooling 4 passes
through the orifice of the anchor block 7. The chamfered end 12 is rotated
through about 45 degrees to lock the retrievable tooling package 4 to the
fixed stabplate 1 with the chamfered end 12 engaged with the stabplate 1
via anchor block 7 and tapered end portion 19 received in the tapered
entrance to the orifice. This is achieved by rotating square-ended  10
shaft 18, which runs concentrically through the retrievable tooling package
4 and is attached to the chamfered end 12. Having mated and locked the end
12 to the anchor block 7, the threaded shaft 14 is rotated to screw into
the tube 16 so that the collar 15 presses against the latching/de-latching
plate 13, and thus the dog support cage 8, forcing the stabplates 1 and 2,
together and providing the substantial force Isrequired to mate the
connectors 3 and 5 mounted on the stabplates. Fig. 4 shows, after
completion of the mating of the stabplates via connectors 3 and 5, the next
action of pushing forward the bayonet locking collar 9, so that the locking
dogs 10 are forced to engage with the grooves in the collar 6. The bayonet
locking  20 collar 9 is then rotated to engage its bayonet pins into the
bayonet locking pin locator 11, thus locking the mated stabplates 1 and 2
together. The threaded shaft 14 is rotated to unscrew from the tube 16 so
that the force on the collar 15 and the latching/de-latching plate 13 on
the dog support cage 8 is released, thus allowing the square-ended shaft 18
to be rotated by about minus 45 degrees, thus permitting  25 release of the
chamfered end 12 of the retrievable tooling package 4 and permitting its
withdrawal from the mated stabplates 1 and 2, the result being as shown in
Fig. 5. If necessary the tooling package 4 is returned to the surface using
the ROV. Fig. 6 shows the first stage of unmating the stabplates (typically
using an ROV), the  30 retrievable tooling package 4 being inserted into
the tube 6 and the square-ended shaft 18 rotated to lock the chamfered end
12 behind the orifice of the anchor block 7. The plates are clamped
together by rotating threaded shaft 14 within tube 16 to draw the plates
together and unload the locking dogs.  



6 withdrawn to the right in the figure, which releases the locking dogs 10,
thus unlocking the stabplates 1 and 2. At this point the stabplates,
although unlocked by the rotation of the bayonet locking collar 9, are
still held together by the retrievable tooling package 4, i.e. the
stabplate connections are still connected and fully  5 operational. This
feature gives the capability to exercise the permanently deployed latching
mechanism whilst the stabplate connection system is fully operational. This
supports the fact that this system does not need a secondary release
mechanism and is an important feature of the arrangement according to the
invention. 10In order to separate the stabplates 1 and 2, considerable
force is necessary to unmate the stabplates 1 and 2. As shown in Fig. 8,
this is provided by moving the latching/de-latching plate 13 to the inside
of the dog support cage 9. At this stage the pre-load applied by the shaft
14 and tube 16 will have been released and some partial separation of the
plates will have taken place, allowing the next stage of plate  15
separation to take place as described herein. The latching/de-latching
plate 13 is splined on to the external surface of the tube 16 such that
rotation of the collar 15, attached to the tube 16, rotates the plate 13
allowing it to slide to the left in the figures along the spline, with the
plate 13 passing through the orifice of the dog support cage 8. The tube 16
is further rotated by about 45 degrees to prevent the  20
latching/de-latching plate 13 passing back through the dog support cage 8,
leaving the assembly in the position as shown in Fig 8. Fig. 9 shows the
separation of the stabplates 1 and 2 completed by unscrewing the threaded
shaft 14 from the tube 16, whereby the collar 17, attached to the tube 16,
presses against the latching/de-latching plate 13, and thus the inside
surface of the dog support cage 8, thus forcing the stabplates 1 and 2
apart. Removal of the stabplate 2, along with the retrievable tooling
package 4 is finally achieved by the rotation of the square-ended shaft 18,
to disengage the chamfered end 12 from the anchor block 7 and withdrawing
the assembly to the right as shown in Fig. 9. 30 Referring now to Figs. 10
and 11, reference numeral 20 designates tooling in the form of an ROV
carried tooling package comprising an elongate ROV operated rotatable
locking member 21 inside a generally cylindrical ROV operated rotatable
clamp tool 22. Tool 22 carries a pin 23 and three tags 24 and locking
member 21 35carries tags 25. A removable part 26 for a stabplate connection
comprises a housing 27 inside which there is a locking ring 28 (see Fig.
11), a locking ring  7 housing 29 and a stabplate 30 (hereinafter called a
"flying plate). At the front opening of housing 27 there are three tags 31.
A fixed part 32 for the stabplate connection is fixed to an underwater
structure such as a well tree and comprises a fixed central housing 33
having at its opening three external tags 34 and four internal 5tags 35, a
fixed stabplate 36 and a fixed surround 37 for the stabplate 36 and housing
33. Operation of the arrangement of Fig. 10 is as follows. 



toSTABPLATE INSTALLATION PROCESS  Stage 1 - Tooling package picks up flying
plate          The tooling package 20 is inserted into part 26 with locking
member 21 passing 15through the flying plate 30. Pin 23 and tags 24 are
inserted between the tags 31 on housing 27 so that pin 23 mates with a slot
in ring 28 which is mounted and rotates between housing 27 and locking ring
housing 29. 20 Clamp tool 22 is rotated by about 45 degrees anti-clockwise
in Fig. 10 by a screw thread mechanism of an ROV carrying tool package 20
to engage the tooling package 20 in flying plate 30. Tags 24 are engaged
behind tags 31 to lock the flying plate onto the tooling package, with the
rotation of clamp tool 22 also rotating ring 28 25into an "unlocked"
position by pin 23 interfacing with the slot in ring 28. The tooling
package 20 now carries the flying stabplate assembly comprising part 26.
The tooling package 20 is pushed against the front face of housing 27, in
practice via an ROV bucket which has been omitted for clarity. 30 Stage 2 -
Flying plate installed on to fixed plate The tooling package 20 moves the
flying plate 30 on to the fixed plate 36, interfacing with housing 33. The
locking member 21 passes inside housing 33 and the plates 3530 and 36 are
mated as follows. Locking member 21 is rotated by about 45 degrees
clockwise in Fig. 10 to engage tags 25 with internal tags 35 of the housing
33.  8 Locking member 21 is then pulled by the screw thread mechanism to
draw the part 26 on to the part 32 using the rear faces of tags 35 as one
reaction point and the front face of housing 27 as a second reaction point,
installation being completed when the rear face of locking ring housing 29
mates up to the front face of fixed plate 



536 with the connectors of plates 30 and 36 being coupled with each other.
Stacie 3 - Latch installation  With full pre-load applied (that is with
locking ring housing 29 mated up against fixed plate 36), clamp tool 22 and
pin 23 are rotated clockwise in Fig. 10 by about 45  to degrees to engage
locking ring 28 with the external tags 34 of housing 33. This locks the two
plates 30 and 36 together and also aligns the tags 24 with the slots
between tags 31 in the front of housing 27 for removal. Stage 4 - Tooling
package removal 15 With the locking ring 28 engaged, the pre-load on
locking member 21 is removed, allowing the plates 30 and 36 to settle into
the latched (i.e. locked) position. Locking member 21 is then rotated
anti-clockwise in Fig. 10 by about 45 degrees to disengage it from the tags
35 inside housing 33. The tooling package 20 may then 20now be withdrawn
(for example being returned to the surface using the ROV), the stabpiate
connection now being complete with plates 30 and 36 installed and locked.
STABPLATE DISCONNECTION/REMOVAL OPERATIONS 95Stage 5- Tooling package
insertion Tooling package 20 is installed into the centre of the mated
plates, pin 23 and tags 24 being aligned to pass between the tags 31 at the
front of housing 27 - in this position, pin 23 will fit into the slot on
locking ring 28. Also, locking member 21 is 30aligned to pass between the
tags 35 on the inside of housing 33. Stage 6 - De-latching     Locking
member 21 is rotated clockwise in Fig. 10 by about 45 degrees in Fig. 10 to



35engage tags 25 with tags 35 and a pre-load is applied to locking member
21, sufficient to unload locking ring 28. Clamp tool 22 and pin 23 are then
rotated anti-  9 clockwise in Fig. 10 by about 45 degrees to disengage the
locking ring 28 and engage the tags 24 on clamp tool 22 with the insides of
the tags 31 on the outside of housing 27. 5 Stage 7 - Unmatinq plates A
reverse loading is applied on locking member 21 by a screw thread mechanism
of an ROV carrying tool package 20 to apply a separation force between the
reaction 10 points (the inside of housing 33 behind tags 35 and the inside
faces of the tags 31 at the front of housing 27). Loading is applied until
all connectors on the plates 30 and 36 have separated fully. Locking member
21 is then rotated anti-clockwise in Fig. 10 by about 45 degrees to
disengage it from the tags 35 and part 26 is then withdrawn, stabplate
disconnection now being complete. 15 Stage 8 - Removing tooling package
from flying plate part     With part 26 supported, clamp tool 22 and pin 33
are rotated clockwise in Fig. 10 by about 45 degrees to disengage the tags
24 on clamp tool 22 from the tags 31 on 20housing 27 and the tooling
package 20 is withdrawn from part 26 by the ROV. Referring now to Fig. 12
(in which items which are the same as in Fig. 10 have the same reference
numerals as in Fig. 10) there will now be described another example of an
arrangement according to the invention in which a tooling package is
operated 25 hydraulically. In Fig. 12, reference numeral 38 designates a
rotary actuator, reference numeral 39 designates a hydraulic actuator body,
reference numeral 40 designates a hydraulic actuator piston on a hydraulic
actuator shaft 41 (which is an extension of member 21), reference numeral
42 designates a latch operating lever and reference numeral 43 designates
an ROV bucket. 30 



The hydraulically actuated tooling package 20 operates the same stabplate
connection arrangement as described above with reference to Figs. 10 and
11. However, rather than using a screw thread mechanism to apply the
pre-load required to draw the plates 30 and 36 together, linear hydraulic
actuator arrangement 39, 40, 3541 (with a short stroke of approximately 5")
is used instead.  10 The linear hydraulic actuator arrangement is mounted
on rotary hydraulic actuator 38 and this in turn is fixed to an ROV by
suitable mountings. Hydraulic power is provided from the ROV to drive a)
the linear hydraulic actuator arrangement and b) the rotary actuator. The
linear actuator shaft 41 is fixed at the rotary actuator 36 by a flange or
similar device and this will cause the shaft to rotate by about 45 degrees
in either direction as required to engage and disengage the locking member
25 from the tags 35 within housing 33. Because the shaft 41 is fixed,
movement of the piston 40 causes the tooling package to move laterally,
thus applying preload for stabplate connection, or alternatively, providing
separation forces acting on reaction faces as described above. ISThe
rotating locking ring 28 is in the same position in the flying plate
assembly and is operated by the pin 23 mounted on the clamp tool 22, which
is operated by lever 42, although hydraulic actuation above may be used.
The angle of rotation required is about 45 degrees as previously described.
20The sequence of operations is as above, but actuation is by hydraulic
power. Advantages of using the Invention The invention enables a reduction
in weight and complexity and thus the cost of 25 stabplate systems by
removing the majority of locking mechanisms to a recoverable tooling and
leaving minimal equipment, such as the locking mechanism, subsea for long
term installation. Also the invention enables removal of the necessity for
complicated and costly secondary release systems, provided in the event of
seizure, on stabplates, further reducing complexity and cost; and the
capability of allowing 30exercising of the locking mechanism in situ
without actually parting the stabplates.  11 CLAIMS 1.A method providing a
stabplate connection, comprising the steps of: 



(a) providing a first part comprising a stabplate and which is attached to
an underwater structure;         (b) providing a second part comprising a
stabplate carried by tooling;         (c) engaging the tooling with said
first part;         (d) using the tooling to bring the first and second
parts together so that 10said stabplates mate with each other;   (e) using
the tooling to lock the first and second parts together by engaging a
portion carried by the first part with a portion carried by the second
part;         (f) disengaging the tooling from the first part; and
15(g)removing the tooling from the stabplate connection. 2.A method
according to claim 1, wherein said tooling has an end part which engages or
disengages with said first part as a result of passing through said first
and second parts. 20  3. A method according to claim 1 or 2, wherein said
portion of the second part comprises a locking dog moved using said
tooling.  4. A method according to claim 3, wherein said tooling moves a
collar carried by 25 said second part to move said locking dog, said collar
comprising a bayonet fitting for being locked to or unlocked from said
second part as a result of rotation of the collar.  5. A method according
to claim 1 or 2, wherein said portions comprise a 30rotatable latching
member of one of the first and second parts which engages with a latching
member of the other of said first and second parts.  6. A method according
to any preceding claim, wherein steps (c) to (g) are carried out using an
ROV carrying said tooling. 



12 7.A stabplate connection provided by a method according to any preceding
claim. 8.A method of disconnecting a stabplate connection provided by a
method 5according to any of claims 1 to 6, comprising the steps of:   (h)
engaging such tooling with the first part;   (i) using the tooling to
unlock the first and second parts from each other by disengaging said
portions of the first and second parts; 10using the tooling to unmate the
stabplates from each other; and (k)using the tooling to remove the second
part. 9.A method according to claim 8, wherein steps (h) to (k) are carried
out using an ROV carrying said tooling. 15 10.An arrangement for providing
a stabplate connection, comprising:        a first part for being attached
to an underwater structure and comprising a stabplate; and 20a second part
comprising a stabplate carried by tooling, the arrangement being such that:
the tooling is engageable with said first and second parts; 



the tooling can be used to bring the first and second parts together so
that the stabplates mate with each other; 25the tooling can be used to lock
the first and second parts together by engaging a portion carried by the
first part with a portion carried by the second part; and        the
tooling is disengageable from the first part and removable from the
stabplate connection. 30 11.An arrangement according to claim 10, wherein
said tooling has an end part which is engageable with said first part as a
result of passing through said first and second parts.  13   13. An
arrangement according to claim 12, including a collar carried by said
second part, said collar being movable by said tooling to move said locking
dog, said collar comprising a bayonet fitting for being locked to said
second part as a result of rotation of the collar.  14. An arrangement
according to claims 10 or 11, wherein said portions comprise a rotatable
latching member of one of the first and second parts engageable with a
latching member of the other of said first and second parts.  10 


