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(57) Abstract: The subsea well head
structure (1) comprises a foundation ring
(5) adapted to be supported on a seabed
(3), a tubular casing portion (9) to be po-
sitioned uppermost in a borehole (13)
coaxially with the foundation ring (5), a
hanger structure (15) mounted on the
foundation ring (5) for supporting the
casing portion (9) on the foundation ring
(5) through a first load supporting path,
and a blow-out preventer (19) which is
mounted to the foundation ring (5)
through a supporting structure (21 ) sup-
porting the blow-out preventer (19) on
the foundation ring (5) through a second
load supporting path in parallel to the

< first load supporting path of the hanger

structure (15).
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Subsea Well Head Structure

The invention relates to a subsea well head structure.

The surface termination of an oil or natural gas wellbore
incorporates facilities for installing a casing during the well construction
phase and also may incorporate flow control equipment like a Christmas tree
or a blow-out preventer during the production phase. The well head structure
is founded on the seabed with a foundation structure that rigidly holds an
upper end of a tubular casing and ties it firmly to the blow-out preventer.

Common subsea well head structures, for example as known
from US patents 2 207 471, 3 137 348 and 3 330 339 or US 2009/0 032 241
A1 or NL 282 753 and NL 70 001 comprise a foundation ring provided with a
hanger structure for supporting the casing and/or other tubing on the
foundation ring. The well head equipment, in particular a blow-out preventer
is mounted to and supported by the hanger structure. The load of the blow-
out preventer and of a riser leading up to the sea level is taken up through
the hanger structure. The well head therefore is exposed to fatigue failure.
This may lead to stricter operational constraints, higher costs and potential
serious environmental problems due to loss of the well integrity.

It is an object of the invention to provide for a simple subsea well
head structure capable of an improved handling of operational stresses and
loads acting on the well head structure.

The subsea well head structure according to the invention
comprises:
- a foundation ring adapted to be supported on a seabed,
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- a tubular casing portion to be positioned uppermost in a borehole coaxially
with the foundation ring,

- a hanger structure mounted on the foundation ring for supporting the
casing portion on the foundation ring through a first load supporting path,
and

- a blow-out preventer.

The improvement according to the invention is characterized in
that the blow-out preventer is mounted on the foundation ring through a
supporting structure supporting the blow-out preventer on the foundation ring
through a second load supporting path in parallel to the first load supporting
path of the hanger structure.

Through the hanger structure and the support structure the
foundation ring rigidly holds the casing portion and the blow-out preventer
and firmly ties them together, while any operational loads are directly
transferred into the seabed. Even in case of larger blow-out preventers and
significant off-center riser tension an overload of the well head and its
sensitive components can be avoided. The potential risk of fatigue failure
and a loss of well integrity can largely be reduced. Due to the improved load
distribution a conductor which is used as a foundation of known well head
structures may be omitted. The well head structure according to the
invention can be connected directly to a surface casing. Of course a
traditional conductor may also be used.

Preferably, the foundation ring is fixed to the seabed, for
example through a plurality of anchors or piles or the like jarred into the
seabed. As may be easily understood the foundation ring can also be a part
of a larger subsea structure, like a template arrangement. Fixing the
foundation ring to said larger subsea structure will eliminate any significant
momentum taken up by the connection between the blow-out preventer and
the well head, i.e. the casing portion.
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In a preferred embodiment, the hanger structure comprises a
plurality of supporting elements which are movably guided on the foundation
ring and are distributed around the casing portion to be individually seated
on the casing portion. The hanger structure relies on a truss work load
carrying principle which allows to keep momentums at a minimum. The load
carrying stresses on the well head are transferred as hoop-stresses
symmetrically distributed around the axis of the well head, thus providing for
a very efficient manner of load transfer.

Preferably, the supporting elements are supporting arms
pivotably mounted on the foundation ring so as to extend upwardly and
towards a center of the foundation ring and are adapted to be seated against
a shoulder of the casing portion. Stresses exerted onto the supporting arms
and/or the casing portion tend to close any tolerance gaps between the
casing portion and the supporting arms seated thereon and will make the

grip of the supporting arms tighter.

In a preferred embodiment, the casing portion has a shoulder
extending in circumferential direction around the casing portion and each
supporting arm has two end sections at an axial distance from one another,
a first end section of which is adapted to be seated on the shoulder. Seated
on the downwardly facing shoulder, the first end section takes up vertical
and horizontal loads of the casing portion. The second end section faces the
outer circumference of the casing portion and at least is loaded in horizontal
direction. Preferably, the casing portion has two shoulders extending in
circumferential direction around the casing portion at an axial distance from
one another so that each of the two end sections of each supporting arm can
be seated on a different one of the two downwardly facing shoulders. This
double belt supporting structure allows transfer of major well head load
stresses to the seabed.

The two end sections of each supporting arm form two load
carrying interfaces with respect to corresponding counterfaces on the casing
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portion. To provide for a defined load distribution at both end section even in
case of dimensional tolerances in a preferred embodiment the second one of
the two end sections radially resiliently engages the casing portion. It is
reasonable to make the upper end section of each supporting arm, i.e. the
first end section, the master support with both horizontal and vertical support
capacity. The main function of the lower end section, i.e. the second end
section, is to accommodate for any momentum in the casing portion caused
by horizontal forces. Preferably, the second end sections or the surface of
the casing portion associated to the second end sections is equipped with a
lining of elastic material, for example rubber. The elastic liner may be in the
form of an elastic tenter ring prepositioning the supporting arms such that
during instalment of the casing portion an opening is left within the end
sections for introducing the casing portion.

Another option to eliminate any significant momentum to be
taken up by the connection between the blow-out preventer and the well
head is to fix the foundation ring to a larger subsea structure, like a template.

Since the supporting arms are pivotably mounted on the
foundation ring, the well head installation procedure is simplified. After
inserting the casing portion through the foundation ring the supporting arms
will be seated on the casing portion through gravity. Preferably, the
supporting structure of the blow-out preventer comprises locking means
adapted to lock the supporting arms in a position seated on the casing
portion. Thus, locking forces are also directed to the foundation ring through
the second load supporting path. Preferably, the locking means are in the
form of a disk-like locking ring enclosing the supporting arms coaxially to the
foundation ring. In a preferred embodiment, the locking means and the arms
have corrugated structured mutual abutment surfaces adapted to prevent
pivotal movement of the arms in their seating position at least in a pivotal
movement direction away from the casing portion.

The locking means can be adapted to prevent pivotal movement
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of the supporting arms both towards the casing portion and away from the
casing portion, but preferably the locking system blocks only the pivotal
movement of the supporting arms away from the casing portion, but allows
approach of the supporting arms towards the casing portion. On additional
loading of the system, for example when another casing is installed inside of
already installed tubulars, the lock will tighten around the outermost casing
and will improve the clamping action. However, the locking means prevents
the system to release the clamping in a reverse situation of off-loading. In a
preferred embodiment, ratchet means are associated to the locking means
and the supporting arms adapted to allow pivotal movement of the
supporting arms in the direction towards the casing portion and to prevent
pivotal movement of the supporting arms in the direction away from the
casing portion. The corrugated structure mentioned above may be
dimensioned to form said ratchet means. Of course, the ratchet means may
comprise a plurality of pawls of the like associated to a corrugated structured
surface provided on the locking means or the supporting arms.

The at least one shoulder provided on the casing portion for
seating the supporting arms preferably is in the form of a cranked section of
the casing portion and provide an oppositely directed inner shoulder adapted
to support a casing tube portion inserted into the casing portion. The casing
tube portion has a complementary shoulder to be seated on the inner
shoulder of the casing portion to axially support the casing tube within the
casing portion. Since the supporting arms exert radial pressure onto the
casing portion also gaps between the casing portion and the casing tube can
be leveled out. The radial pressure can be engineered by designing the
length of the supporting arms, and therefore also the positioning angle of the
supporting arms, and in this way the horizontal component of the clamping
force, which controls the casing hanger assembly squeeze.

To improve the stiffness of the well head structure, the
supporting structure of the blow-out preventer preferably is a support ring co-
axially surrounding the hanger structure. The supporting structure and/or the
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blow-out preventer may comprise a plurality of plug-in positioning elements
to be seated at complementary mating plug-in positioning elements of the
foundation ring and/or the supporting structure, respectively. The positioning
elements allow easy positioning of the supporting structure and the blow-out
preventer relatively to each other and to the foundation ring fixed on the
seabed.

When installed to the seabed, the casing portion of the well head
structure is cemented into the wellbore. In a preferred embodiment, an upper
portion of the borehole is left free of cement to provide a predetermined
length of the casing portion freely extending between a cemented section of
the casing portion below the foundation ring and an upper section of the
casing portion coupled to the hanger structure. Any movement in the well
head structure due to for example a flexible seabed will move the entire
structure keeping the upper section of the casing portion and the blow-out
preventer at minimal relative movement. This movement will be taken up by
the casing portion over the predetermined freely extending length between
the cemented section and the hanger structure, i.e. the supporting arms
thereof. Providing a freely flexible length of the casing portion extending
downwards of the foundation ring significantly lowers fatigue failure
problems.

A second aspect of the invention is directed to a method for
installing a subsea well head structure, comprising the steps of

a) anchoring a foundation ring on a seabed, the foundation ring carrying a
hanger structure for supporting a casing portion on the foundation ring
through a first load supporting path,

b) drilling through the foundation ring a borehole into the seabed,

c) inserting the casing portion through the foundation ring into the borehole
and coupling the casing portion with the hanger structure,
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d) cementing the casing portion within the borehole,

e) mounting to the foundation ring a supporting structure adapted to support
a blow-out preventer on the foundation ring through a second load
supporting path in parallel to the first load supporting path of the hanger
structure, and

f) mounting the blow-out preventer to the supporting structure.

The method allows installing of the subsea well head structure in
a simple installation procedure. The well head structure facilitates post-
installation interventions by providing easy access and de-installation of the
components of the well head structure.

As explained above, the step of cementing the casing portion
preferably includes the step of providing a predetermined length of the
casing portion freely extending between a cemented section below the
foundation ring and the hanger structure. The correct level of the cement can
easily be assured by pre-installing a ring around the outside of the casing to
be cemented. The ring acts as a restriction to free flow. The resistance
would be low when water passes, but will increase as the cement front
passes the restriction. The pump pressure will increase, and the operator will
have a positive confirmation of the cement level and will stop the pumps.

In a preferred embodiment, the foundation ring in step a) is
lowered and anchored to the seabed while a plurality of supporting arms
which are pivotably mounted to the foundation ring to form the hanger
structure engage a tenter ring device which locks the supporting arms in a
radially outer position. In step c) the casing portion partially is inserted into
the borehole through the tenter ring device whereupon the tenter ring device
is simply lifted to free the supporting arms for seating against a shoulder of
the casing portion.
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Of course, other installation methods can be used. For example
a traditional conductor tube can be pre-installed in the well head before the
foundation ring is anchored on the seabed. The conductor can be made so
short that it does not come in conflict with the seabed. Thereafter, the rest of
the well head preparation operation can be performed as it is usual with a
traditional well. The conductor will be used as a guide for inserting the casing
so that the tenter ring device is not necessary.

Below a preferred embodiment of the invention will be described
with reference to the accompanying drawings in which

Fig. 1 is a sectional view of a subsea well head structure installed
on the seabed;

Fig. 2 is an exploded view of the well head structure;

Fig. 3 is a sectional view of the well head structure seen along a
line 1111l in Fig. 2;

Fig. 4 is a sectional view of the well head structure seen at a line
V-V in Fig. 2;

Fig. 5 is a detail of the well head structure shown at V in Fig. 1;

Fig. 6 is a sectional view of a foundation ring of the well head
structure in a position prior to installment on the seabed and

Figs. 7a to 7k show a well head structure shown in a sequence
of steps during installment on the seabed.

Fig. 1 shows a subsea well head structure 1 of an oil and/or
natural gas well. The well head structure 1 is installed on a seabed 3. As
shown also in more detail in Figs. 3 to 5, the well head structure 1 comprises
a foundation ring 5 which is fixed to the soil of the seabed 3 through a
plurality of anchor plates 7 or piles or the like distributed around the
foundation ring 5 and extending downwardly into the soil of the seabed 3 or
fixed to a larger subsea structure, e.g. a template structure indicated at 7'.
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The foundation ring 5 encloses an upper portion of a tubular
casing 9 which is cemented at 11 into a wellbore 13 drilled into the seabed 3.
An upper end of the casing 9 is engaged and coupled to the foundation ring
5 through a hanger structure 15. As explained in more detail below, the
hanger structure 15 comprises a plurality of supporting arms 17 which
transmit load and tension forces between the foundation ring 5 and the
casing 9 through a first load supporting path.

The well head structure 1 comprises other well head equipment,
in particular a blow-out preventer which schematically is shown at 19. The
blow-out preventer 19 is supported on the foundation ring 5 through a
tubular or ring-like supporting structure 21, which encloses the hanger
structure 15 and supports the load of the blow-out preventer 19 on the
foundation ring 5 through a second load supporting path which is
independent but in parallel to the first load supporting path. Loads introduced
from the blow-out preventer 19 and/or tensions and loads introduced for
example from a raiser tube coupled to the blow-out preventer 19 or other
equipment mounted to the blow-out preventer 19 therefore are transferred to
the foundation ring 5 and thus the seabed 3 directly and without significantly
influencing the hanger structure 15 and the casing 9 or other tubular
components of the well head.

As shown in Fig. 1, an upper portion of the borehole 13 is left
free of cement 11 to provide a predetermined length 23 of the casing 9 freely
extending between an upper end 25 of the cemented section of the casing 9
below the foundation ring 5 and an upper section 27 of the casing 9 coupled
to the hanger structure 15. The free length 23 of the casing 9 allows the
upper end 27 to follow any movement of the foundation ring and the blow-out
preventer 19 relatively to the seabed 3. This further minimizes fatigue failure
problems.

As shown in more details also in Figs. 2 to 4, the supporting
arms 17 radially extend upwardly towards a center 29 of the foundation ring
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5 and are pivotably mounted for an up and down movement each at a pivot
axis 31. The upper section 27 of the casing 9 is provided with two ring
shoulders 33, 35 at an axial distance from each other. The ring shoulders 33,
35 are facing downwards and form seats for engaging with end portions 37,
39 provided on each of the supporting arms 17. In the process of installing
the casing 9, the load exerted on the supporting arms 17 will tend to pivot
the supporting arms 17 toward the center 29 and to close any tolerance gaps
between the casing 9 and the end sections 37, 39 of the supporting arms 17.
Stresses exerted onto the supporting arms 17 and/or the casing 9 tend to
make the grip of the supporting arms 17 tighter through dimensioning the
length and/or positioning angle of the supporting arms 17.

The upper end section 37 takes up both vertical and horizontal
loads when seated under the downwardly facing shoulder 33. The lower end
sections 39 are provided with a resilient liner 40, for example a rubber liner,
to take up dimensional tolerances while accommodating for a momentum in
the casing. In the embodiment shown in the figures also the end sections 39
take up both vertical and horizontal forces. If it is sufficient to take up only

horizontal forces, the lower shoulder 39 is unnecessary.

As indicated at 40' in Fig. 3, the liners 40 can be combined to a
ring which is wide enough to allow the casing portion 9 to pass through
during installation of the well head. The ring 40" will be compressed while the
upper end sections 37 are seated on the shoulder 33. During installation of
the well head the ring 40' acts as a resilient tenter ring as it is explained
below with respect to Figs. 7a to 71.

As can be seen best from Fig. 2, the ring shoulders 33, 35 are in
the form of a cranked section of the casing 9 and provide an oppositely
directed inner shoulder 41 and 43 respectively. The inner shoulders 41, 43
are adapted to support at least one further casing tube 45 which is inserted
into the casing 9. The casing tube 45 has complementary shoulders to be
seated on the inner shoulders 41, 43 of the casing 9. By tightening the grip
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of the supporting arms 17 also the grip holding the casing tube 45 is
enhanced and tolerances can be eliminated. As mentioned above the
horizontal component of the clamping forces exerted by the supporting arms
17 onto the casing can be engineered by dimensioning the supporting arms
17.

The supporting structure 21 comprises locking means in the form
of a locking ring 47 which engages with its inner circumference 49 a radially
outward directed shoulder 51 of the upper one 37 of the end sections to
prevent disengagement of the ring shoulders 33, 35. The locking means
further comprise a conical abutment ring 53 engaging on an upper surface of
each supporting arm 17 to prevent disengagement of the shoulders 33, 35.

As shown in Fig. 5, due to tolerances a gap 55 may remain
between the abutment surfaces 49, 51 of the locking ring 47 and the end
section 37, respectively. To nevertheless lock the supporting arms 17 the
mating surfaces of the locking ring 47 and the supporting arm 17 have a
corrugated structure as indicated at 57. The corrugated structure 57 forms
ratchet means which allows pivotal movement of the supporting arms 17
towards the casing 9, but prevent pivotal movement of the supporting arms
17 away from the casing 9. If the support structure is further loaded, for
example when another casing is installed inside the already installed
tubulars, the lock will tighten around the outermost casing and enhance the
clamping forces while the corrugated surfaces of the locking ring 47 and the
supporting arms 17 will move relatively to each other. However, the lock
prevents the clamp to release in a reverse situation of off-loading the inner
casing. Other types of ratchet means can be used including rack and pawil
arrangements.

To make the installment of the well head structure 1 more easy,
the mating surfaces of the foundation ring 5 and the supporting structure 21
are provided with a plurality of plug-in positioning elements 59 which are to
be seated at complementary mating plug-in positioning elements 61. Simply
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by lowering of the supporting structure 21 onto the foundation ring 5 and
engaging of the plug-in positioning elements the supporting structure 21 can
be centered relatively to the foundation ring 5 and the hanger structure 15
mounted thereon. Similar pairs of complementary plug-in positioning
elements 63, 65 can be provided at mating surfaces between the blow-out
preventer 19 and the supporting structure 21. Additional fixture can be
provided to axially rigidly lock the blow-out preventer 19 to the supporting
structure 21 and the foundation ring 5.

The blow-out preventer 19 can be connected to the upper end of
the casing 9 through a common coupling. Preferably, the coupling is in the
form of a solid steel joint, but could be a flexible joint 66 (Fig. 1) to allow for
some movement between the blow-out preventer 19 and the upper end of
the casing 9.

Figs. 7a to 7k show a possible sequence of operation steps,
amongst many, for installing the subsea well head structure on the seabed 3
from above sea level which is indicated at 67. In a first step (Fig. 7a) the
foundation ring 5 hanging on cables 69 at a bark or another vessel or the like
is lowered to the seabed 3. The supporting arms 17 engage a tenter ring
device 71 also shown in more detail in Fig. 6. The tenter ring device 71 holds
the supporting arms 17 in an open position which allows the casing 9 to be
inserted along the center of the foundation ring 5 without being engaged by
the supporting arms 17. As shown in Fig. 7a, the tenter ring device provides
for a support attachment of a lowermost drill pipe section 73 including a drill
bit 75.

After having reached the seabed 3 (Fig. 7b), the cables 69 are
detached from the foundation ring 5 and upper sections 77 of a drill pipe
string are connected to the lowermost section 73 including a hammer
mechanism 79 which jars the anchor plates 7 into the soil of the seabed 3
(Fig. 7c). The supporting arms 17 are positioned such that loads are directly

transferred onto the anchors 7 via the foundation ring 5. Instead of anchor
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plates also suction anchors can be used.

Thereafter, a first section of the borehole 13 is drilled into the
seabed 3 using the drill pipe string 73, 77 (Fig. 7d). As shown in Fig. 6, the
tenter ring device 71 comprises two ring elements 81, 83 which are
detachably connected to each other into one unit. After having drilled the
borehole, the drill bit including one of the ring elements, here the lower ring
element 81, is raised through the opening of the upper ring element 83 while
the other ring element 83 remains in a tentering position (Fig. 7e).

Thereafter, hanging on a drill pipe string 85, the uppermost
section of the casing 9, which can be several hundred meters long, is
inserted into the borehole 13 through the ring element 83 and the foundation
ring 5 (Fig. 7f).

Through lifting the ring element 83 including the uppermost of the
casing 9 section the supporting arms 17 will disengage from their seats at
the ring element 83 (Fig. 7g) and become engaged with the casing 9 while
the ring element 83 is removed towards the surface level 67 (Fig. 7h).

Fig. 7i shows the step of cementing the casing 9 within the
borehole 17 through a tubing 87 leaving the predetermined length 23 of the
casing 9 uncemented. In order to define the predetermined length 23 a
restriction ring 88 surrounding the casing 9 is attached to the casing 9 at a
position defining the predetermined uncemented length 23. The ring 88 acts
as a restriction to free flow and allows water to pass at a low resistance while
pumping cement into the borehole 13. The resistance and thus the pump
pressure will increase as the cement front passes the restriction ring 88. The
increase of the pump pressure informs the operator of the cementing pump
that the cement level has reached the ring 88. and prompts the operator to
stop the pump.

Fig. 7j shows the step of lowering the supporting structure 21
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onto the foundation ring 5 from the sea level 67 by cables 89. Fig. 7k shows
the well head structure 1 with the supporting structure 21 mounted on the
foundation ring 5. In a next step of the assembly sequence (not shown) the
blow-out preventer 19 is lowered down to the supporting structure 21 and is

assembled therewith as shown in Fig. 1.
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Claims

Subsea well head structure comprising

a foundation ring (5) adapted to be supported on a seabed (3),

a tubular casing portion (9) to be positioned uppermost in a borehole
(13) coaxially with the foundation ring (5),

a hanger structure (15) mounted on the foundation ring (5) for
supporting the casing portion (9) on the foundation ring (5) through a
first load supporting path, and

a blow-out preventer (19),

characterized in that

the blow-out preventer (19) is mounted to the foundation ring (5)
through a supporting structure (21) supporting the blow-out preventer
(19) on the foundation ring (5) through a second load supporting path in
parallel to the first load supporting path of the hanger structure (17).

Subsea well head structure according to claim 1, wherein the hanger
structure (15) comprises a plurality of supporting elements (17) which
are movably guided on the foundation ring (5) and are distributed
around the casing portion (9) to be individually seated on the casing
portion (9).

Subsea well head structure according to claim 2, wherein the
supporting elements (17) are supporting arms (17) pivotably mounted
on the foundation ring (5) so as to extend upwardly and towards a
center of the foundation ring (5) and are adapted to be seated against a
shoulder (33, 35) of the casing portion (9).

Subsea well head structure according to claim 3, wherein the casing
portion (9) has a shoulder (33, 35) extending in circumferential direction
around the casing portion (9) and each supporting arm (17) has two
end sections (37, 39) at an axial distance from one another, wherein a
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first end section (37) of the two end sections (37, 39) is adapted to be
seated on the shoulder (33, 35).

Subsea well head structure according to claim 4, wherein a second (3)
of the two end sections (37, 39) radially resiliently engages the casing
portion (9).

Subsea well head structure according to one of claims 4 or 5, wherein
the casing has two shoulders (33, 35) extending around the casing
portion (9) at an axial distance from one another and each of the two
end sections (37, 39) is adapted to be seated on a different one of the
two shoulders (33, 35).

Subsea well head structure according to one of claims 3 to 6, wherein
the supporting structure (21) comprises locking means (47, 53) in
particular in the form of a disk-like locking ring adapted to engage and
lock the supporting arms (17) in a position seated on the casing portion

(9).

Subsea well head structure according to claim 7, wherein ratchet
means (57) are associated to the locking means (47, 53) and the
supporting arms (17) adapted to allow pivotal movement of the
supporting arms (17) in a direction towards the casing portion (9) and
to prevent pivotal movement of the supporting arms (17) in a direction
away from the casing portion (9).

Subsea well head structure according to one of claims 7 or 8, wherein
the locking means (47, 53) and the supporting arms (17) have
corrugated structured mutual abutment surfaces (57) adapted to
prevented pivotal movement of the supporting arms (17) in their seating
position at least in a pivotal movement direction away from the casing
portion (9).
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Subsea well head structure according to any one of claims 3 to 9,
wherein the shoulder (33, 35) is in the form of a cranked section of the
casing portion (9) to provide an oppositely directed inner shoulder (41,
43) adapted to support a casing tube portion (45) inserted into the
casing portion (9), wherein the casing tube portion (45) has a
complementary shoulder to be seated on the inner shoulder (41, 43) of
the casing portion (9).

Subsea well head structure according to any one of claims 1 to 10,
wherein the supporting structure (21) is a supporting ring coaxially
surrounding the hanger structure (15).

Subsea well head structure according to any one claims 1 to 11,
wherein the supporting structure (219 and/or the blow-out preventer
(19) comprises a plurality of plug-in positioning elements (59, 63) to be
seated at complementary mating plug-in positioning elements (61, 65)
at the foundation ring (5) and/or the supporting structure (21)
respectively.

Subsea well head structure according to any one of claims 1 to 12,
wherein the blow-out preventer (19) is connected to an upper end of
the casing portion (9) through a flexible joint (67).

Subsea well head structure according to any one of claims 1 to 13,
wherein the foundation ring (5) is provided with a plurality of
downwardly extending anchors (7) to be joined into the seabed (3).

Method for providing a subsea well head structure, comprising the

steps of

(a) anchoring a foundation ring (5) on a seabed (3), the foundation
ring (5) carrying a hanger structure (15) for supporting a casing
portion (9) on the foundation ring (5) through a first load
supporting path,
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(b) drilling through the foundation ring (5) a borehole (13) into the
seabed (3),

(c) inserting the casing portion (9) through the foundation ring (5) into
the borehole (13) and coupling the casing portion (9) with the
hanger structure (15),

(d) cementing the casing portion (9) within the borehole (13),

(e) mounting to the foundation ring (5) a supporting structure (21)
adapted to support a blow-out preventer (19) on the foundation
ring (5) through a second load supporting path in parallel to the
first load supporting path of the hanger structure (15) and

(f) mounting the blow-out preventer (19) to the supporting structure
(21).

Method according to claim 15, wherein an upper portion of the borehole
(13) is left free of cement to provide a predetermined length (23) of the
casing portion (9) freely extending between a cemented section of the
casing portion (9) below the foundation ring (5) and an upper section of
the casing portion (9) coupled to the hanger structure (15).

Method according to claim 16, wherein a restriction ring (88)
surrounding the casing portion (9) at a position defining the
predetermined length (23) is inserted into the borehole (13) before
cementing the borehole (13).

Method according to any one of claims 15 to 17, wherein in step (a) the
foundation ring (5) is lowered and anchored to the seabed (3) while a
plurality of supporting arms (17) which are pivotably mounted to the
foundation ring (5) to form the hanger structure (15) engage a tenter
ring device (71) which locks the supporting arms (17) in a radially outer
position and

wherein in step (c) the casing portion (9) partially is inserted into the
borehole (13) through the tenter ring (71) whereupon the tenter ring
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device (71) is lifted to free the supporting arms (17) for seating against
a shoulder (33, 35) of the casing portion (9).
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