200102997-4
18 HAY 2001

1

TUBING HANGER LANDING STRING WITH BLOWOUT PREVENTER
OPERATED RELEASE MECHANISM

INVENTION BACKGROUND

Field of the invention
This invention relates to the disconnection of landing strings from tﬁbing hangers n

subsea wells, and their subsequent reconnection.

10 Description of the related art
The tubing hanger landing string is used to install, refrieve or work on a tubing hanger.
When locked to the tubing hanger it sits within the blowout preventer (BOP) stack. One
of thel main functions of the BOP is to be able to isolate the well and permit disconnection
of th_e tser via a lower riser package on the BOP. This must be done rapidly in
15 emergencies; such as when a drilling or service vessel from which f_he riser is deployed is

driven off station in bad weather.

In order to allow emergency riser disconnection during tubing hanger operations, landing
strings have previdusly" been designed with either a hydraulic latch or shearable joint
20 (shear ‘sub) or both. There are advaﬁtages and disadvantages to either option. The
hydraulic latch is advantageous in that once disconnected it is quick and situple to
reconnect. The disadvantage is that it adds equipment cost and operational complexity.
When an emergency arises, the kydraulic latch requires a complex decision process i.e.
operate hydraulic controls at the surface to disconnect landing string - wait - lift landing
25 string clear of BOP - initiate BOP closure and then disconnect the riser at the lower riser
package. The advantage of the shear sub is that during an emergency, all that is required
is to initiate BOP closure and disconnect, The BOP shear rams are used to sever the shear
joint, disconnecting the tubing hanger landing string. Together with other closure
elements of the BOP, the shear rams also act to close in the well, allowing disconnection
30 of the riser containing the severed landing string. This is clearly a simpler and safer

operation, less prone to errors. The disadvantage of the shear sub is that following a shear
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and disconnect, costly and time consuming recovery operations are required to reconnect

to the well.

It would be desirable to provide equipment on the landing string which can be used
s simply and rapidly to disconnect from the tubing hanger but which can be reconnected

again with minimum time and effort.

SUMMARY OF THE INVENTION

The present invention provides a coupling comprising a first part connected in use to a
10 tubing hanger landing string and a second part connected in use to a tubing hanger, the

first and second parts being disengageable from and re-connectable to each other, the

coupling comprising a disconnection mechanism whereby, with the tubing hanger landed,

the disconnection mechanism may be -positioned wﬂ:hm ‘a BOP so as to be non-

.destructlvely engageable by closure elements of the BOP such non-destructive
15 engagement causing the mechanism to dlsengage the connector parts $O as to separate the

landing strmg from the tubing hanger

~ The coupling may be dlrectly connected to thc tubing hanger in use, or it may comprise
intervéning components such as a tubmg hanger nmmng tool and/or a tubmg hanger orientation
20 Jomt '

The BOP closure elements may be, for example, pipe rams, which may operate a control element
of the counling arranged to control an actuator for the disconnection of the coupling. The control
element may be, for example, an electrical switch or a hydraulic valve. The actuator may be an

25 electrical, hydraulic or electro-hydraulic actuator operatively comnected to a latch which
releasably holds two parts of the coupling in engagement with each other.

Preferably however, the mechanical action of the BOP closure elements as they engage the
coupling itself causes disconnection of the coupling. For example, the coupling may comprise
30 two parts releasably held in engagement with each other by collet fingers, pipe rams of the BOP
acting upon the collet fingers to cause the disconnection. The pipe rams may act directly upon
the collet fingers, or the rams may act on intermediate components such as actuator pins and a

split ring which in turn act upon the collet fingers.
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Further preferred features and advantages of the invention are set out below in the

following description of illustrative embodiments, made with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagrammatic representation of a tubing hanger landing string incorporating
a coupling embodying the invention, received within a BOP;

Figure 2 corresponds to figure 1, but shows parts of the coupling disconnected from each
other;

Figure 3 is a perspective view, partly in section, showing the coupling in more detail;
Figures 4 and 5 show a modified form of coupling embodying the invention, and

Figure 6 shows a further modified form of coupling.

The following description rclatés'_to_ couplings.for use in a landing string which are

operable via BOP pipe ram closure. The couplings then facilitate re-attachment of the
landing string after fegattachmcht of theriser. This results in a quick unlatch and a quick

relatch. and recové_ry. _

Referring to ﬁgure 1,a éoupling 10 is provided between a tubing hanger landing string 12
and a tubing hé'riger orientation jqir_ﬁ 15. A tubing hanger running tool 14 and a tubing
hanger (not simwn) are connected in series below the orientation joint 15, as is well
known. The lower end of the landing string 12, the coupling 10 and the tuBing hanger
orientation joint 15 are received within a BOP 16 when the tubing hanger has landed, e.g.
in a welthead, tubing spool or horizontal tree having a suitable external profile (not
shown), to which the BOP is locked and sealed. The BOP 16 includes closure elements in
the form of pipe rams 18, 20, a set of shear rams 22 and annular bags 24 and 26, as is also

well known.

As shown by comparing figures 1 and 2, the coupling 10 is acted upon by the pipe rams
20 so as to separate into an upper part 10a attached to the landing string 12 and a lower

part 10b on the tubing hanger orientation joint 15. Components of the coupling are shown
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in more detail in figure 3. The upper part 10a carries an axially fixed collet 28 having
three flexible fingers 30. Upwardly facing shoulders 32 formed on the ends of the fingers
30 are engageable beneath an undercut 34 formed in the bore 36 of the lower part 10b.
The upper and lower parts 10a, 10b of the coupling are thus held in mutual engagement.
The undercut 34 also accommodates an outwardly biased split ring 38. Captive actuator
pins extend through the wall of the lower part 10b, so that their inner ends engage the split
ring 38. The outer ends of the pins 40 are engageable by the pipe ram 20, which on
closure moves the pins 40 and split ring 38 radially inwardly, thereby disengaging the
collet finger shoulders 32 from the undercut 34. In this way the parts 10a and 10b of the
coupling are disconnected. The pipe rams 18, 20 can be used to seal against the tubing
hanger orientation joint 15 to shut in the well and the annular bag 26 can seal against the
landing string 12, to retain any fluids in the riser. A connector 42 can then be unlatched

from the lower part of the BOP 16b, allowing _re';rxo?a_l of the riser containing the
disconnected landing string 12. When re_quired, the coupling parts 102 and 10b can be

reconnected in a stfaigﬁtforwafd manner. Tﬁe pi’pe rams 20 are opened, allowing the split
ring 38 to expand The shoulders 32 of the coll;et_ fingers 30 can then be re-engaged
beneath the undercut 34. The bore 36 is provided with a_ flared upper end 44 for
cqmprcssixig thé_ébIIet fingers and feeding the shoulders 32 into the undercut 34.

In an _altemaﬁve_ embodiment shown in ﬁgur&s_4 and 5, the shoulders 32 sit'iﬁ apertures
48 formed in the cOupIiﬂg lower part. 10b, engaging the lower face of a ring 46 attached to
the lower part 10b. The pipe rams 20 can therefore directly engage the tips of the collet
fingers 30, to displace them radially inwardly and disengage the shoulders from beneath
the ring 46. A ramp surface 50 at the collet finger tips is used to feed the collet fingers
into the ring 46. The coupling upper part can then be rotated about its longitudinal axis
until the collet finger tips drop and/or snap into the apertures 48.

Figure 6 shows a modification of the figure 3 embodiment, in which the shoulders 32 on
the collet fingers 30 are replaced by male buttress threads 52. These engage with a
corresponding female thread 54 formed in the bore of the coupling lower part. Actuator

40 and split ring 38 when compressed inwardly by the pipe rams 20 flex the collet fingers
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30 inwardly to disengage the threads 52 from the thread 54. After retraction of the pipe
ramns 20, the coupling upper part can be re-engaged with the lower part simply by rotating
the landing string to screw the two parts together.

5 Many other variations and modifications will be readily apparent within the scope of the
claims. For example, many other forms of resiliently biased latch will be appropriate to
secure together the coupling upper and lower parts in a manner non-destructively
releasable by engagement by one of the BOP closure elements 18, 20, 22, 24, 26. One or
more of these closure elements could also activate control means for an actuator for a

10 power operated Jatch connecting together the upper and lower parts of the coupling.
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CLAIMS

1. A coupling comprising a first part connected in use fo a tubing hanger landing string and
a second part connected in use to a tubing hanger, the first and second parts being disengageable

S from and re-connectable to each other, the coupling comprising a disconnection mechanism
whereby, with the tubing hanger landed, the disconnection mechanism may be positioned within
a BOP so as to be non-destructively engageable by closure elements of the BOP; such non-
destructive engagement causing the mechanism to disengage the connector parts and thereby
sei;arate the landing string from the tubing hanger.

10 .

y A coupling as defined in claim 1, comprising a tubmg hanger running tool andfor a tubing

hanger orientation joint.

3. A coupling as defined in claim 1 or 2 wherem the BOP closure elemenw operate a control
15 element of the couphng arranged to conlrol an actuator for the dzsoonnectxon of the couphng

4. A coupling as defined in claun 3 wherem the control elcment eompnses an electncal
switch or a hydmuhc valve '
20 5.. A coﬁpling as deﬁned in claim 3 or 4 -v&heuein the actuator cbmpn's’es an eIeeﬁical

hydrauhc or electro-hydraulic actuator operatlvely connected foa latch whxch releasably holds -
two parts of the coupling in engagement with each other

6. A coupling as defined in claim 1 or 2, wherein the mechamcal action of the BOP closure
25 elements as they engage the coupling itself causes dlsconnectxon of the couplmg.

7. A coupling as defined in claim 6, comprising two parts releasably held in engagement
with each other by collet fingers, the BOP closure elements acting upon the collet fingers to cause
the disconnection.

30
8. A coupling as defined in claim 7 wherein the BOP closure elements act directly upon the

-
LT
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A coupling as defined in claim 7 wherein the BOP closure elements act on

intermediate components which in turn act upon the collet fingers.

A coupling as defined in claim 9 wherein the intermediate components

comprise an actuator pin and a split ring.
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