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ing shoulder, and an internal latching groove above said shoulder, a
housing having an external down- Subsea weliheads normally have a large
diam-   wardly facing shoulder supported on said casing eter conductor
casing, such as a thirty inch (76 cm)  shoulder, a first external groove
above said housing casing, on which a housing is supported which   5
shoulder with a lower surface, said first housing housing extends upwardly
and downwardly from      groove opening to said latching groove, a split
the wellhead and is supported from the conductor  latching and loading ring
within said first housing casing. In low pressure drilling structures or
high  groove and having an internal surface tapering up- pressure
production risers, external cyclic loads are  wardly and outwardly and
actuating means, charac- imparted to the wellhead housing. It is preferred
to  10  terised in that the lower surface tapers slightly transmit these
cyclic loads from the wellhead hous-  upwardly and outwardly, the housing
has a second ing to the conductor casing. When such cyclic     external
groove spaced above the first groove, the loads are allowed to enter the
smaller casing con-  wellhead Includes a cam ring having an external nected
to the wellhead housing, fatigue in the    surface tapering upwardly and
outwardly to mate smaller casing may result.                    15  with
the internal tapered surface of said latching In prior structures large
external bending loads  and loading ring, said actuating means are op- are
usually reacted through a force couple system  erable to move said cam ring
behind said latching created when the wellhead housing and a smaller   and
loading ring to ensure transfer of loads from casing (20" (51 cm)) move
relative to the conductor  the upper portion of said housing through said
casing until contact is made. The force couple  20  latching and loading
ring into said conductor cas- system is sometimes accomplished using bosses
ing, and means are operable to coact between said located on the wellhead
housing and heavy wall    cam ring and said second housing groove to retain
extension that contact the conductor housing (large  said cam ring in a set
position behind said latching casing 30 " (76 cm)) when relative movement
and loading ring. occurs. These bosses, however, require radial  25     The
invention will be described now by way of clearance to enable the wellhead
housing to be run  example only, with particular reference to the ac-
inside the conductor housing. The radial clearance  companying drawings. In
the drawings: between components allows the smaller casing to      Figure 1
is an elevation view of the improved react those cyclic loads insufficient
to move the    subsea wellhead structure of the present inven- wellhead
housing enough to create the force cou-  30    tion. pie. Reacting these
loads in the smaller casing      Figure 2 is a partial section view through
the could result in fatigue of the smaller casing.       improved structure
prior to the latching and Also prior axial attachment of the wellhead
loading connection being made. housing and conductor casing is accomplished
by      Figure 3 is another similar partial sectional view one component
carrying spring loaded latching   35    showing the completion of the
latching and load- segments, pins or a split ring that engage in a      ing
connection. mating groove on the other component (e.g., U. S.     Subsea
wellhead structure 10 is shown in posi- Patent Nos. 3,468,558 and
3,871,449). These at-   tion at the bottom of the body of water and is
tachment mechanisms, due to design clearances,    supported by landing
platform 12 and actuating allow axial movement of the wellhead housing.
Axi-  40  means 14 is lowered on tugger lines 16 extending al movement of
the wellhead housing could result  upwardly from eyes 18 on arms 20 of
guide struc- in some load transfer mechanism, such as moment   ture 22.
With structure 10 supported as shown on bosses or double angle tapers, to
be disengaged   guide structure 22 It is lowered over guide lines 24 when
the smaller casing is cemented. Having the   and is landed on guide posts
26 as shown. load transfer mechanism  between the wellhead   45    The
details of subsea wellhead structure 10 is housing and conductor casing
disengaged could     more completely shown in Figures 2 and 3. Subsea
create a fatigue problem in the smaller casing.  wellhead structure 10
includes conductor casing 28 Another prior art arrangement is described in
which has external groove 30, internal upwardly US-A-4012059. This
describes a structure substan-  facing shoulder 32, internal groove 34
above shoul- tially in accordance with the pre-characterising part  50  der
32 and internal tapered surface 36 which tapers of claim 1.
downwardly and inwardly to internal bore 38 of An object of the present
invention is to provide  casing 28. Normally, conductor casing 28 is the an
improved subsea wellhead structure which       large diameter casing, such
as a thirty inch (76 cm) transmits external cyclic loading from the
wellhead  casing, of the wellhead. Structure 10 also includes housing to
the conductor casing.              55  wellhead housing 40 with it external
downwardly The present invention provides a subsea well-  facing shoulder
42 which is adapted to seat on head comprising a conductor casing
positioned in  shoulder 32 of conductor casing 28, external the well bore
and having an internal upwardly fac-  groove 46 which faces and registers
with internal 2    
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conductor casing 28 and upper exter-  28 and through shoulder 42 of
wellhead housing 40 nal groove 48 above groove 46. Split latching and  into
shoulder 32 of conductor casing 28 so that the loading ring 50 is
positioned on shoulder 52 which  smaller casing members are isolated from
such forms the lower surface of groove 46 and is ta-   cyclic loading to
protect them from possible fatigue pered upwardly and outwardly at a slight
angle, for   5   failure. example, an angle of approximately five degrees
with respect to horizontal. Ring 50 includes internal  Claims tapered
surface 54 and upper tapered surface 56. Cam ring 58 surrounds housing 40
and in running   1. A subsea wellhead comprising a conductor position is
releasably secured thereto by suitable  10  casing (28) positioned in the
well bore and means, such as shear pins 60. Lower external          having
an internal upwardly facing shoulder surface 62 is tapered to engage and
mate with        (32), and an internal latching groove (34) above tapered
surface 56 and the exterior of cam ring 58    said shoulder, a housing (40)
having an exter- above surface 62 is tapered surface 64 which mate     nal
downwardly facing shoulder (42) supported with and functions to cam split
ring 50 when cam   15  on said casing shoulder (32). a first external ring
58 is moved downwardly within split ring 50 as   groove (46) above said
housing shoulder with a shown in FIGURE 3. Upper surface 66 of cam ring
lower surface (52), said first housing groove 58 is exposed for suitable
engagement of actuating    (46) opening to said latching groove (34), a
means 14 as hereinafter described. Immediately        split latching and
loading ring (50) within said .     below upper surface 66 is a plurality
of bores 88   20  first housing groove (46) and having an internal extend
radially through cam ring 58 and pins 70       surface tapering upwardly
and outwardly and extend therefrom  and are biased inwardly by
actuating means (14), characterised in that the springs 72.
lower surface (52) tapers slightly upwardly and Actuating means 14 is
provided to move cam        outwardly, the housing (40) has a second ex-
ring 58 into position wedging split ring 50 into its  25  ternal groove
(48) spaced above - the first latched and loaded position as shown in
FIGURE 3.     groove, the wellhead Includes a cam ring (58) Actuating means
14 includes structural ring 74,       having an external surface (64)
tapering upwar- from which arms 20 extend, locking ring 76 which      dly
and outwardly to mate with the internal is supported from ring 74 by rods
78 of pistons 80    tapered surface of said latching and loading and
locking segments 82 which are actuated by   30   ring, said actuating means
(14) are operable to pistons 84 and are connected to the inner end of
move said cam ring behind said latching and piston rods 86. When actuating
means 14 is lower-    loading ring to ensure transfer of loads from ed into
position surrounding conductor casing 28      the upper portion of said
housing through said and wellhead housing 40 as shown in FIGURE 2 it
latching and loading ring into said conductor is lowered downward until
locking segments 82   35    casing, and means (70). are operable to coact
engage within external groove 30 of conductor cas-    between said cam ring
(58) and said second ing 28. In this position actuating means 14 is
housing groove (48) to retain said cam ring locked in position and ready to
actuate cam ring      (58) in a set position behind said latching and 58.
Annular depending projection 88 of structural      loading ring. ring 76
engages  upper surface 66 of cam ring 58.  40 The energization of pistons
80 moves ring 74      2. A subsea wellhead according to claim. 1, downward
by retracting their rods 78. This down-      wherein said cam ring (58) has
its upper sur- ward movement is sufficient to move cam ring 58       face
(66) exposed on the exterior of said hous- into its wedging position. Also,
sufficient force is  ing to be engaged by said actuating means developed to
shear pins 60.                   45     (14) for moving said latching and
loading ring The wedging of split ring 50 outwardly by cam     (50) into
its latched and load transfer position. ring 58 also causes a wedging of
ring 50 between surface 52 which tapers upwardly in the outward   3  A
subsea wellhead according to claim 1 or direction and upper shoulder 90 of
groove 34. Also,   claim 2, wherein when said cam ring (58) is set the
downward facing shoulder 42 of wellhead hous-  50  said latching and
loading ring (50) is retained ing 40 is brought into tight engagement with
the      in position partly in both of said first external upward facing
shoulder 32 of conductor casing 28.     housing groove (46) and said casing
internal Split ring 50 is in tight between shoulders 52 and    groove (34).
90 and shoulder 42 of well housing 40 engages shoulder 32 of conductor
casing 28.          55  4. A subsea wellhead structure according to any In
this position the cyclic loading on the upper  preceding claim including
means (60) releas- end of wellhead housing 40 is transmitted through
ably retaining said cam ring (58) out of wedg- split ring 50 into the upper
end of conductor casing  ing contact with said latching and loading split 3



3                EP 0 208 388 B1                    4 groove 34 in
conductor casing 28 and upper exter-  28 and through shoulder 42 of
wellhead housing 40 nal groove 48 above groove 46, Split latching and  into
shoulder 32 of conductor casing 28 so that the loading ring 50 is
positioned on shoulder 52 which  smaller casing members are isolated from
such forms the lower surface of groove 46 and is ta-   cyclic loading to
protect them from possible fatigue pered upwardly and outwardly at a slight
angle, for   5   failure. example, an angle of approximately five degrees
with respect to horizontal. Ring 50 includes internal  Claims tapered
surface 54 and upper tapered surface 56. Cam ring 58 surrounds housing 40
and In running   1. A subsea wellhead comprising a conductor position is
releasably secured thereto by suitable  10  casing (28) positioned In the
well bore and means, such as shear pins 60. Lower external          having
an internal upwardly facing shoulder surface 62 is tapered to engage and
mate with        (32), and an internal latching groove (34) above tapered
surface 56 and the exterior of cam ring 58    said shoulder, a housing (40)
having an exter- above surface 62 is tapered surface 64 which mate     nal
downwardly facing shoulder (42) supported with and functions to cam split
ring 50 when cam   15  on said casing shoulder (32), a first external ring
58 is moved downwardly within split ring 50 as   groove (46) above said
housing shoulder with a shown in FIGURE 3. Upper surface 66 of cam ring
lower surface (52), said first housing groove 58 Is exposed for suitable
engagement of actuating    (46) opening to said latching groove (34), a
means 14 as hereinafter described. Immediately       split latching and
loading ring (50) within said below upper surface 66 is a plurality of
bores 68   20  first housing groove (46) and having an internal extend
radially through cam ring 58 and pins 70       surface tapering upwardly
and outwardly and extend therefrom  and are biased inwardly by
actuating means (14), characterised in that the springs 72.
lower surface (52) tapers slightly upwardly and Actuating means 14 is
provided to move cam        outwardly, the housing (40) has a second ex-
ring 58 into position wedging split ring 50 into its  25  temal groove (48)
spaced above the first latched and loaded position as shown in FIGURE 3.
groove, the wellhead Includes a cam ring (58) Actuating means 14 includes
structural ring 74,       having an external surface (64) tapering upwar-
from which arms 20 extend, locking ring 76 which      dly and outwardly to
mate with the internal is supported from ring 74 by rods 78 of pistons 80
tapered surface of said latching and loading and locking segments 82 which
are actuated by   30   ring, said actuating means (14) are operable to
pistons 84 and are connected to the inner end of      move said cam ring
behind said latching and piston rods 86. When actuating means 14 is lower-
loading ring to ensure transfer of loads from ed into position surrounding
conductor casing 28      the upper portion of said housing through said and
wellhead housing 40 as shown in FIGURE 2 it      latching and loading ring
into said conductor is lowered downward until locking segments 82   35
casing, and means (70) are operable to coact engage within external groove
30 of conductor cas-    between said cam ring (58) and said second ing 28.
In this position actuating means 14 is        housing groove (48) to retain
said cam ring locked in position and ready to actuate cam ring      (58) in
a set position behind said latching and 58. Annular depending projection 88
of structural    loading ring. ring 76 engages upper surface 66 of cam ring
58.  40 The energization of pistons 80 moves ring 74      2. A subsea
wellhead according to claim  1, downward by retracting their rods 78. This
down-      wherein said cam ring (58) has its upper sur- ward movement is
sufficient to move cam ring 58       face (66) exposed on the exterior of
said hous- into its wedging position. Also, sufficient force is  ing to be
engaged by said actuating means developed to shear pins 60.
45      (14) for moving said latching and loading ring The wedging of split
ring 50 outwardly by cam     (50) Into its latched and load transfer
position. ring 58 also causes a wedging of ring 50 between surface 52 which
tapers upwardly in the outward   3. A subsea wellhead according to claim 1
or direction and upper shoulder 90 of groove 34. Also,   claim 2, wherein
when said cam ring (58) is set the downward facing shoulder 42 of wellhead
hous-  so  said latching and loading ring (50) is retained ing 40 is
brought into tight engagement with the      In position partly in both of
said first external upward facing shoulder 32 of conductor casing 28.
housing groove (46) and said casing internal Split ring 50 is in tight
between shoulders 52 and    groove (34). 90 and shoulder 42 of well housing
40 engages shoulder 32 of conductor casing 28.          55  4. A subsea
wellhead structure according to any In this position the cyclic loading on
the upper  preceding claim Including means (60) releas- end of wellhead
housing 40 is transmitted through     ably retaining said cam ring (58) out
of wedg- split ring 50 into the upper end of conductor casing  ing contact
with said latching and loading split 3    
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(50).                                          facon a deplacer ledit
anneau formant came et le mettre en place derriere ledit anneau de 5. A
subsea wellhead structure according to claim       verrouillage et de mise
en charge, de maniere 4. wherein said releasable retaining means (60)     a
assurer une transmission des efforts prove- includes at least one shear pin
connecting said    s  nant de la partie superieure de ladite envelop- cam
ring (58) to said housing (40).                 pe par l'intermediaire
dudit anneau de verrouil- lage et de mise en charge jusque dans ledit 6. A
subsea wellhead structure according to any         chemisage conducteur, et
des moyens (70) preceding claim wherein said means (70) op-         sont
susceptibles d'etre manoeuvres de ma- erable to coact between said cam ring
(58) and   1o  niere a agir conjointement entre ledit anneau said housing
(40) includes spring loaded pins       (58) formant came et ladite seconde
gorge (48) (70) carried by said cam ring (58) and adapted      de
l'enveloppe de fagon a retenir ledit anneau to engage within said second
external housing       (58) formant came en une position calee situde
groove (48) to retain said cam ring in its set      derribre ledit anneau
de verrouillage et de position.                                   t5
mise en charge. 7. A subsea wellhead according to any preceding     2. Tete
de puits sous-marine selon la revendica- claim wherein said actuating means
(14) in-         tlon 1, dans laquelle ledit anneau (58) formant cludes a
first piston (84) connected to move a      came a sa surface superieure
(66) qui est locking segment (82) into an external groove   20   decouverte
a l'exterieur de ladite enveloppe de (82) of said conductor casing (28),
and a ring      fagon a ce que lesdits moyens (14) de mise (74) movably
supported from said locking seg-       en action viennent en contact avec
cette surfa- ment and engageable with said cam ring to           ce afin de
deplacer ledit anneau (50) de ver- move it into wedging engagement with
said           rouillage et de mise en charge jusque dans sa latching and
loading ring.                 25       position verrouillee et de
transmission d'efforts. Revendlcations
3   Mte de puits sous-marine selon la revendica- tion 1 ou la revendication
2, dans laquelle 1. Tete de puits sous-marine comportant un che-
lorsque ledit anneau (58) formant came est misage conducteur (28) mis en
place dans le  30     cale ledit anneau (50) de verrouillage et de forage
du puits et possedant un epaulement          mise en charge est retenu en
place partielle- inteme (32) faisant face vers le haut, et une       ment
dans chacun des deux elements consti- gorge interne (34) de verrouillage
situ6e au-       tues par ladite premiere gorge externe (46) de dessus
dudit epaulement, une enveloppe (40)         I'enveloppe et ladite gorge
interne (34) du che- possedant un epaulement externe (42) faisant  36
misage. face vers le bas et supports par ledit epaule- ment (32) du
chemisage, une premiere gorge      4. Structure de tete de puits
sous-marine selon exteme (48) sltude au-dessus dudit epaule-          I'une
quelconque des revendlcations preceden- ment de 'enveloppe et presentant
une surface       tebs comprenant des moyens (60), susceptibles inferieure
(52), ladite premibre gorge (46) de   40  d'etre relaches, qui retlennent
ledit anneau (58) I'enveloppe etant orient6e vers ladite gorge
formant came a l'abri de tout contact de clave- (34) de verrouillage, un
anneau fendu (50) de      tage avec ledit anneau fendu (50) de verrouilla-
verrouillage et de mise en charge situe a l'inte-   ge et de mise an
charge. rieur de ladite premiere gorge (46) de I'enve- loppe et poss6dant
une surface inteme 6vas~e   4S  5. Structure de tete de puits sous-marine
selon la vers le haut et vers l'ext6rieur et des moyens      revendicatlon
4, dans laquelle lesdits moyens (14) de mise en action, caracterisee en ce
qua      (60) de retenue susceptibles d'8tre relfichds la surface
inferieure (52) est evasee 16gqre-       comprennent un goupon cisaillable
qui relie le- ment vers le haut et vers l'exterieur, 'envelop-    dit
anneau (58) formant came a ladite envelop- pe (40) possbde une seconde
gorge exteme   50       pe (40). (48) situee a une certaine distance
au-dessus de la premiere gorge, la tote de puits com-     6. Structure de
tote de puits sous-marine salon prend un anneau formant came (58) possedant
l'une quelconque des revendications preceden- une surface externe (64)
evasee vers le haut et     tes dans laqualle lesdits moyens (70) suscepti-
vers l'exterieur de manibre a epouser la surfa-  5S  bias d'Otre manoeuvres
de manibre A agir ce interne evasee dudit anneau de verroulliage
conjointement entre ledit anneau (58) formant et de mise en charge, lesdits
moyens (14) de        came at ladite enveloppe (40) comprennent mise en
action peuvent etre manoeuvres de           des ergots (70) pousses par des
ressorts char- 4    
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ledit anneau (58) formant came      stellten Position hinter dem Einrast-
und Bela- et aptes A venir s'emboiter a linterieur de         stungsring zu
halten. ladite seconde gorge externe (48) de lVenvelop- pe de fagon a
retenir ledit anneau formant      2. En Unterseebohrlochkopf nach Anspruch
1, came a sa position calee.                   5       wobei der Nockenring
(58) seine obere Flache (66) frei auf der AuBenseite des Gehauses hat, 7.
TMte de puits sous-marine selon lrune quelcon-      um mit der
Antriebseinrichtung (14) in Eingriff que des revendications precedentes
dans la-         zu kommen, um den Einrast- und Belastungs- quelle lesdits
moyens (14) de mise en action       ring (50) in seine eingerastete und zur
Bela- comprennent un premier piston (84) raccorde   tO    stungsabertragung
vorgesehene Position zu de fagon & deplacer un segment (82) de ver-
bringen. rouillage jusque dans une gorge exteme (30) dudit chemisage
conducteur (28), et un anneau   3. En Unterseebohrlochkopf nach Anspruch 1
(74) supporte avec la facult6 de se d6placer        oder 2, wobei, wenn der
Nockenring (58) ein- par ledit segment de verrouillage et suscepti-  15
gestellt ist, der Einrast- und Belastungsring ble de venir en contact avec
ledit anneau for-     (50) tellweise sowohl in der ersten auBeren mant came
de fagon a le deplacer jusqu'& ce         Gehauserinne (46) als auch in der
Mantelin- qu'li s'embotte par clavetage sur ledit anneau      nenrille (34)
in Position gehalten wird. de verrouillage et de mise en charge. i
o20  4. En Unterseebohrlochkopfaufbau nach wenig- PatentansprOche
stens einem der vorhergehenden Anspriche, welcher eine Einrichtung (60)
enthalt, welche 1. En Unterseebohriochkopf mit einem Fihrungs-
Ilsbar den Nockenring (58) auller Keileingriffs- mantel (28), der In der
Bohrlochbohrung ange-       kontakt mit dam Einrast- und Belastungsring
ordnet ist und eane innere nach oben weisende   26  (50) halt. Schulter
(32) und eine Innere Einrastrille (34) oberhalb der Schulter aufweist,
elnem Gehau-    5. En  Unterseebohrlochkopfaufbau  nach  An- se (40), das
eine Wulere nach unten weisende        spruch 4, wobei die l6sbare
Halteeinrichtung Schulter (42), die auf der Mantelaschulter (32)     (60)
wenigstens einen Scherstift enthalt, wel- gehalten ist, und eine erste
autere Rille (46)  3o  cher den Nockenring (58) mit dem Geh~use oberhalb
der Gehluseschulter mit ainer unter-      (40) verbindet. en Oberfilche
(52) aufweist, wobel die erste Gehauserille (46) zu der Einrastrille (34)
hin  6. En Unterseebohrlochkopfaufbau nach wenig- Mffnet, elnem gespalteten
Einrast- und Bela-        stens einem der vorhergehenden Ansprlche,
stungsring (50), der innerhaib der ersten Ge-  35   wobei die zur
Zusammenarbelt zwischen dem hauserille (46) angeordnet ist und eine innere
Nockenring (58) und dam Gehause (40) be- Oberfldche, die nach oben und
aulen spitz          treibbare Einrichtung (70) durch eine Feder zulauft,
aufweist, und mit eane Antriebseinrich-    beaufschlagbare Stifte (70)
enthdIt, die durch tung (14), dadurch gekennzelchnet, daB die          den
Nockenring (58) getragen werden und untere Oberflche (52) geringflgig nach
oben   40   dazu vorgesehen sind, mit der zweiten luae- und aulen spitz
zulauft das Gehluse (40) eane       ren Gehauserille (48) in Eingriff zu
kommen, zweite Wulere Rille (48) auiweist, welche ober-     um den
Nockenring in seiner eingesteiiten Po- halb der ersten Rille angeordnet
Ist, der Bohr-     sition zu halten. . Iochkopf eanen Nockenrlng (58)
enthalt, wel- cher eane aulere Oberfilche (64) autweist,  45  7. En
Unterseebohrlochkopf nach wenigstens ei- welche nach oben und aullen spitz
zulauft, urn      nem  der vorhergehenden Ansprache, wobei mit der inneren,
spitz zulaufenden Oberflche       die Antriebseinrichtung (14) einen ersten
Kol- des Einrast- und Belastungsrings zusammen-          ben (84) enthalt,
waecher angeschbossen ist, zupassen, wobei die Antriebseinrichtung (14) In
um ein Verschlielisegment (82) In einer Aufle- der Lage ist, den Nockenring
hinter den   so        ran Rille (82) des Fihrungsmantels (28) zu Einrast-
und Belastungsring zu bewegen, urn         bewegen, und einen Ring (74)
enthalt, der die Obertragung von Belastungen von dam             bewegbar
von dam Verschliellelement gehal- oberen Tell des Gehluses Uber den
Einrast-         tert ist und in Eingriff mit dam Nockenring und
Belastungsring in dem FUhrungsmantel zu         bringbar ist, urn ihn in
Verkeilungseingriff mit sichern, und daB Einrichtungen (70) betreibbar  65
dem Einrast- und Belastungsring zu bringen. sind, um zwischen dem
Nockenring (58) und der zweiten Gehluserille (48) zusammenzuwir- ken, um
den Nockenring (48) in einer einge-                   I I!III
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