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SUBSEA TREE COUPLING FOR MUDLINE SUSPENSION SYSTEM 

Field of the Invention 

5 This invention relates to mudline suspension systems such as typical1:y are used in 

10 

drilling, temporary abandonment and completion operations conducted from a jack-up rig 

or other bottom supported platform in offshore oil and gas production. More particularly, 

the invention provides a means for adapting such systems for connection to a subsea 

wellhead, without the use of tieback hangers. . 

Background of the Invention 

~ a mudline suspension system the casing and tubing strings are suspended at 

or near the mudline, from hangers respectively supported on landing shoulders each 

15 located near the top of the next outer casing string. In production mode, the hangers are 

usually tied back to a surface wellhead on the rig or production platform. Sometimes 

however (e.g. in satellite wells), a subsea wellhead may be emp~oyed. For this pmpose, 

an adapter wellhead is secured to the upper end of the conductor casing. A rigidising 

mechanism ensures that extemally applied loads on the adapter wellhead are transferred to 

20 the conductor casing. Hangers of the mudline suspension system are tied back to further 

hangers and packoffs received in the adapter wellhead. The adjustment required to tie 

back the mudline suspension system to the adapter wellhead is provided by adjustment 

subs accommodated in the adapter wellhead/conductor casing. A subsea Christmas tree is 

then secured and sealed to the adapter wellhead. 

25 

The resulting large stackup height can give difficulties in providing trawl 

· protection. Also, duplication of bangers and provision· of adjustment subs leads to a 

rdatively large and complex assembly. Present designs of subsea completions are 

intended primarily for deeper water vessels, rather than for jack up deployment in 

30 shallower waters. Although such completions, including the required adapter wellheads, 

can be deployed from jack-ups, their bulk and weight lead to handling difficulties and 

increased capital I operational costs. 
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Summary of the Invention 

In accordance with the present invention there is provided a subsea Christmas tree 

s coupling for mounting upon a mudline suspension system, comprising a radially outer 

connection adapted to make a rigid joint with a conductor casing and a radially inner 

connection adapted to make a sealed joint directly with a casing hanger assembly of the 

mud.line suspension system without the use of a tieback hanger. The invention thus 

substantially eliminates the use of additional hangers besides those of the mudline 

IO suspension system,. simplifying the coupling assembly, and providing the possibility of 

reduced stackup heights. The relatively compact and simple coupling thus obtained gives 

shorter installation times and lower costs. The rigid joint between the coupling and the 

conductor casing ensures that any external loading is transferred to the conductor casing. 

IS Preferably the radially outer connection is made in use with a conductor housing 

20 

attached to the conductor casing and in which the coupling is rigidly received. 

The coupling may comprise an integral part of a subsea Christmas tree, or a 

separate tree may be mounted upon the coupling. 

The tree may be either of horizontal or non-horizontal (i.e. conventional) 

configuration. In the case of a horizontal tree, the tubing is suspended from a hanger 

including a lateral production fluid outlet, landed in the tree, to permit the hanger and 

tubing to be pulled without disconnection of the tree. In the case of a conventional tree, 

25 the tubing may be suspended from a hanger received within the coupling, the radially 

inner connection being with a casing hanger of the mudline suspension system. 

30 

Further preferred ~eatures and advantages of the invention are in the following 

description of illustrative embodiments, made with reference to the drawings. 
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Brief Description of the Drawings 

Fig. 1 is a schematic diagram of a prior art connection between a mud.line suspension 

system and a subsea Christmas tree using an adapter wellhead; 

5 Fig. 2 schematically illustrates a first embodiment of the invention; 

Fig. 2a shows a portion of a second embodiment in greater detail; 

Fig. 3 schematically illustrates a third embodiment of the invention; and 

.Fig. 4 .schematically illustrates a fourth embodiment of the invention. 

10 Description of the Preferred Embodiments 

The prior art completion 10 of Fig. 1 comprises a conductor casing 12 whose 

upper end terminates a short distance above the seabed 14. An adapter wellhead 16 is 

secured within the upper end of the conductor casing 12 by a rigidising mechanism 18. A 

15 horizontal Christmas tree 20 is secured to the upper end of he adapter housing 16 by a 

clamp mechanism 22. A tubing hanger 24 having a lateral production fluid outlet 26 is 

landed within the tree 20 and supports tubing 28. 

A mudline suspension system 30 is received within the conductor casing 12. The 

20 system 30 comprises an outer casing hanger 32 having a ported support flange 34 resting 

on a landing shoulder 36 formed on a sub 38 butt-welded into the conductor casing string 

12. Casing hanger 32 suspends an outer casing string 40 and is tied back to the adapter 

wellhead by a tieback sub 42 and an adjustable tieback connector 44. Connector 44 talces 

up any variations in the axial spacing between the mudline suspension system 30 and the 

25 adapter wellhead 16. 

A production casing hanger 46 of the mudline suspension system 30 nests within 

the outer hanger 32 and supports a production casing string 48. A ported flange 50 of 

production casing hanger 46 rests on a landing shoulder 52 formed in the bore of outer 

30 hanger 32. Hanger 46 is tied back to the adapter wellhead 16 by a tieback sub 54 and an 
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adjustable tieback connector 56. The upper end of the tieback connector 56 is suspended 

from a further hanger 58 sealed within the adapter wellhead 16 by a packoff 60. 

Various alternative arrangements for the mudline suspension system are known. 

s For example, one or more of the mudline system casing hangers may be of the type 

including an annular suspension spring, which snaps into a receptacle inside the 

p~viously installed (next outer) casing hanger, once the spring and receptacle are brought 

into proper alignment. Additional casing hangers for suspending further casing strings 

may be nested between the production casing hanger and outer casing hanger, tied back to 

10 further hangers and packoffs received in the adapter wellhead. 

Fig. 2 schematically shows a horizontal Christmas tree 120 connected to a mudline 

suspension system 130 by a coupling embodying the present invention. A rigid joint is 

formed between a conductor casing 112 and a radially outer connection surface 116 

15 formed at the lower end of the tree 120. Connector surface 116 is received within a 

conductor housing 114 welded to the upper end of the conductor casing 112, and is rigidly 

secured in the housing 114 by a clamp mechanism 118. 

An outer casing hanger 132 having a ported support flange 136 is landed in the 

20 conductor housing 114 and supports an outer casing string 140. The outer easing hanger 

132 has an upper extension 122 adapted to make a sealed joint with a radially inner 

connection surface 124 depending from the lower end of the tree 120. A seal ring (for 

example a weight set metal to metal sealing gasket) 126 is disposed between the hanger 

upper extension 122 and tree inner connection surface 124. 

25 

A production casing hanger 146 is landed within the outer casing hanger 132, and 

rests on a ported support flange 150, to suspend production casing 148. An upper 

extension 128 of the production casing hanger 146 is adapted to make a sealed joint with 

another radially inner connection surface 138 depending from the lower end of the tree 

30 120. A seal ring 134 similar to the seal ring 126 is disposed between the production 

casing hanger upper extension 128 and the connection surface 138, to provide a 
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continuous, sealed production annulus extending from the tree 120 down into the mudline 

suspension system 130. As shown, the connection surfaces 124, 138 comprise inner and 

outer surfaces of a depending skirt 142 formed on the lower end of the tree 120, although 

many other arrangements are readily possible. 

Further casing hangers (not shown) may be nested between the outer casing hanger 

132 and the production casing hanger 146, for suspending further casing strings. Other 

known mudline suspension casing hanger types may be utilised in carrying out the present 

invention including, but not limited to, suspension spring equipped hangers as discussed 

10 above in connection with Fig. 1. A tubing hanger 174 with a lateral production outlet is 

landed in the tree 120, to support a tubing string 178. 

Fig. 2a ag~ shows an outer casing hanger 132 supported in the conductor 

housing 114 on a ported flange 136 and sealed to the depending skirt 142 by seal ring 126. 

15 An intermediate casing hanger 152 is supported within the outer hanger 132 by a ported 

flange 154. An intermediate casing string 156 is suspended from the intermediate hanger 

152. A production casing hanger 158 is locked in the intermediate casing hanger 152 by a 

suspension spring mechanism 160. An extension sleeve 162 is connected to the upper end 

of the production casing hanger 158 by threads 164. The extension sleeve 162 is sealed 

20 to the tree skirt 142 by seal ring 134. 

Fig. 3 schematically shows a modification of the Fig. 2 embodiment, in which the 

coupling with the mudline suspension system 130 and conductor housing 114 is made 

with a separate adapter spool 180 attached to a tree 220 by a clamp mechanism 122. The 

25 tree 220 may thus be an entirely conventional horizontal tree. In other respects, the 

embodim~nt of Fig. 3 is similar to that of Fig. 2. The Fig. 3 embodiment may also be 

modified to incorporate additional or alternative casing hangers as shown for example in 

Fig. 2a. 

30 The invention may also be applied to the connection of conventional (i.e. non-

horizontal) trees to a mudline suspension system, the tubing hanger being supported by 



6 

the joint of the invention. As shown in Fig. 4, an adapter spool 380 receives a parallel 

bore tubing hanger 324. A conventional subsea tree 320 is mounted on the adapter spool 

380 by a clamping mechanism 322, and is connected to the tubing hanger 324 in the 

conventional manner. The adaptor spool 380 is rigidly joined to a conductor casing and 

s sealed to one or more casing hangers of the mudline suspension system 30 in like manner 

to the Fig. 2, 2a or Fig. 3 embodiments. 

Although the disclosed invention is designed primarily for jack-up deployment, it 

can also be used for deeper water completions. 
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CLAIMS 
1111111a111 "'~ atJ a 1\11 * C L 

1. A subsea Christmas tree coupling for mounting upon a mudline suspension 

5 system, comprising a radially outer connection adapted to make a rigid joint with a 

conductor casing and a radially inner connection adapted to make a sealed joint directly 

with a casing hanger assembly of the mudline suspension system without the use of a 

tieback hanger. 

10 2. A coupling as defined in claim 1, wherein in use the radially outer connection is 

made witli. a conductor housing attached to the conductor casing and in which the 

coupling is rigidly received. 

3. A coupling as defined in claim 1 or 2, for use with a said subsea christmas tree 

15 that is formed separately from the coupling. 

20 

4. A coupling as defined in any preceding claim, for use with a horizontal tree, 

where~ the radially inner connection is made with one or more casing hangers of the 

mudline suspension system in use. 

5. A coupling as defined in any of claims 1-3, for use with a conventional tree, 

wherein in use tubing is suspended from a hanger received within the coupling and the 

radially inner connection is made with a casing hanger of the mudline suspension system. 

25 6. A coupling for mounting a subsea Christmas tree upon a mudline suspension 

system, substantially as described with referencie to or as shown in Figs. 2, 2a, 3 or 4 of 

the drawings. 


