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figure 3 is a sectional view of the reconnection to the damaged wellhead;
and This invention relates to subsea wellheads.       Figure 4 is a
sectional view taken along line Subsea weliheads in iceberg prone areas are
4-4 in Figure 2 of the scoured wellhead to show susceptible to damage by
iceberg scouring.  5   the conductor remaining in the well bore. Efforts
have been made to protect such wellhead    A subsea wellhead assembly 10
shown in assemblies from iceberg scouring by excavating   Figure 1 includes
anchor base 12 seated on the and placing the wellhead assembly in the
excava-  bottom 14 in surrounding relation to well bore 16 tion  as shown
in  US-A-3,461,957  and          and has its neck 18 extending into well
bore 16. 3,592,263. In some cases covers, shields and   10    Upper
conductor 20 is positioned in well bore 16 anchor devices are used to
protect the subsea     has its upper end within neck 18 of anchor base 12
wellhead as disclosed in US-A-4,220,421.          and extends downward to a
position below the Another prior art disclosure of a solution to  maximum
predicted scour depth 22. Upper solve iceberg scouring problems is
suggested in   conductor. 20 can be a large conductor pipe the January 1980
issue of Ocean: Industry-page   15   having a diameter as large as 101,6 cm
(forty 19 et seq. in an article entitled "A Seasonal Oil  inches).Seal 24
extends inwardly at the lower end Production Scheme for Iceberg infested
Waters".   of upper conductor 20 to engage around the A silo is lowered
into a subsea excavation and the  upper exterior of lower conductor 26. Tie
back production Christmas tree is installed therein five  spool 28 is
positioned on internal seat in meters below the mud line. The casings are
hung  20   conductor 26 and is latched to conductor 26 by in a caisson 17
meters below the bottom of the    lower latching connector 32. Spool 28 is
con- silo. A weak point is provided above the upper    nected to upper
latching connector 34 which is master valve "...as a safety measure in the
connected to guide base 36 and upper latching improbable case where an
iceberg would scour     connector 34 latches guide base 36 and tieback- the
bottom to a depth greater than the maximum    25    spool 28 to the upper
interior of upper conductor' depth foreseen, and would touch the silo or
the   20. When such structure is in position within well' top of the
wellhead. The breakage of the weak     bore cement is pumped down and flows
upward point in this case, would assure the integrity of  filling the
annulus between the exterior of such the two master valve blocks and,
therefore, the   equipment and well bore 16. Seal 24, being safety of the
well". Such a weak point is in the   30   resilient, prevents cement from
flowing out - production lines above the upper block valves.    between
conductors 20 and 26. Anchor base 12 is , One problem not considered in
these prior       preferably vented to direct cement away from the /
attempts to preserve a subsea well that has been  well to avoid overflow
accumulation at the guide subject to a deep iceberg damage is that merely
base 36. During drilling the connection of spool 28 providing for a weak
point in the production lines   35    and connector 34 provide sufficient
strength may not preserve the well when the conductor      spanning the
joint between conductors 20 and 26 pipe is damaged.
to withstand normal bending loads exerted on The present invention provides
an improved      conductor 20. wellhead assembly claimed in claim 1.
With the structure cemented in place drilling The present invention
provides an improved  40    proceeds  therethrough.. When  drilling  is
subsea wellhead assembly which when subjected     completed,  standard
caisson   completion to iceberg scouring breaks at a preselected
concepts are used. Afterthe tubing assembly (not location leaving the
equipment below the break in  shown) is installed and the well is made
safe, the the well bore undamaged.                   .    blowout preventer
stack and the tie-back spool The present subsea wellhead assembly when   45
are retrieved. A running tool (not shown) is used subjected to iceberg
scouring breaks in a manner i  to retrieve latching connector 34, tie-back
spool and location which maintains control of the well    28, guide base 36
and latching connector 32 as a and provides quick and simple reinstallation
of   single unit. The caisson valve block 40, the completion equipment.
I        flowline string 42 and the flowline connector The subsea wellhead
structure is providedwith   50   structure (not shown) are installed.
Production a weak point and the structure is sufficiently equipment is
shown in Figure 2with upper block strong to withstand bending loads
encountered   valve40bein positionedwithinlowerconductor during drilling
without damaging the structure at  26 and production string 42 is weakened
at a point its weak point.                                  within lower
conductor 26. With connectors 32 55    and 34 and spool 28 removed the only
connection The invention will be described now by way of   between
conductors 20 and 26 is the cement. Seal example only with particular
reference to the    24 is positioned to prevent any substantial
accompanying drawings. In the drawings:           amount of cement from
entering the annulus area Figure 1 is a sectional. view of a subsea
between the two conductors and thus provides a wellhead assembly of the
present invention   60   joint which allows conductor 20 to be scoured
during drilling;                                  away without disturbing
conductor 26. Figure 2 is a sectional view illustrating the    Thus, when
wellhead production equipment is damage of iceberg scouring on the subsea
well-   subjected to scouring by iceberg 44, production head after
completion equipment is run and       string 42 breaks above block valve 40
and upper landed;                                    65   conductor 20 is
scoured away as shown in Figures 2 



3                   0 101 649                       4 2 and 4 leaving lower
conductor 26 in place. Such   and, and including means (24, 50) sealing
breaking away of the wellhead production equip-     between the lower end
of said first and the ment provides a clean break without losing
exterior of said second conductors (20 and 26), control of the well and
allowing reconnection into  and means for connecting between the first and
the well with replacement equipment easily and    5  second conductors to
withstand bending loads quickly.
during drilling, said connecting means being Once the scoured well is
located and the debris   removable after completion of drilling. cleared
away a new conductor 46 and anchor            7. A subsea wellhead assembly
according to base 48 are lowered into surrounding relation to    claim 6
wherein said means connecting to the the upper end of conductor 26 (see
Figure 3).  10    upper end of said second conductor (26) is weaker
Flexible seal 50 is secured on the lower end of     than the upper end of
said second conductor (26) conductor 46. Production equipment 52 including
to ensure that excess loading is not transmitted to production string 54 is
landed in conductor 46 and  said second conductor (26) and including a
string 54 is connected to block valve 46 to         production string (54)
extending through said re-establish production. Mule shoe 56 is posi-  is
conductors (20, 26) and having a weak point tioned in conductor 46 to
assist in landing control  below the maximum scouring depth (22). equipment
and production string 54 in their desired position.
Patentanspruche Claims                                        20      1.
Unterwasser-Bohrlochkopfaufbau    mit folgenden Merkmalen: eine
Verankerungsbasis 1. A subsea wellhead assembly having an           (12,
48) am Meeresboden (14) umgibt ein Bohr- anchor base (12, 48) on the bottom
(14) surround-   loch (16); ein erstes Fuhrungsrohr (20) ist mit der ing a
well bore (16), a first conductor (20)        Verankerungsbasis (12)
verbunden und erstreckt connected to said anchor base (12) and extending
25    sich unterhalb dieser in das Bohrloch (16); ein therebelow into the
well bore (16), a second        zweites Fuhrungsrohr (26) ist in das
Bohrloch (16) conductor (26) cemented in said well bore (16)
unterhalb des ersten Fuhrungsrohres (20) so below said first conductor (20)
and having its      einbetoniert, [err] das obere Ende innerhalb des upper
end positioned within the lower end of said   unteren Endes des ersten:
Fuhrungsrohrs (20) first conductor (20), and characterised by the   30
gelegen  ist; gekennzeichnet durch  folgende length of said first conductor
(20) being sufficient  MaBnahmen: die Lange des ersten Fuhrungs- so that
its lower end is below the maximum          rohres (20) ist genugend lang,
so daB sein unteres predicted iceberg (44) scour depth (22), and the
Ende unterhalb der maximal vorhergesagten upper end of said second
conductor (26) being       Eisberg- (44) Schrammtiefe (22) liegt; das obere
below the maximum predicted iceberg (44) scour   35    Ende des zweiten
Fuhrungsrohres (26) liegt unter- depth (22) whereby iceberg scour damage to
the      halb der maximalen vorhergesagten Eisberg-(44) anchor base (12)
and said first conductor (20)      Schrammtiefe (22), wobei ein
Eisbergschramm- does not damage said second conductor (26).         schaden
an der Verankerungsbasis (12) und dem 2. A subsea wellhead assembly
according to         ersten Fuhrungsrohr (20) nicht zur Beschadigung claim
1 including a flexible seal means (24, 50) for   40    des zweiten
Fuhrungsrohres (26) fuhrt. sealiug between the lower end of said first
2.  Unterwasser-Bohrlochkopfaufbau   nach conductor (20) and the upper end
of said second     Anspruch 1, dadurch gekennzeichnet, [err] eine conductor
(26).                                     flexible Abdichtungseinrichtung
(24, 50) zur 3. A subsea wellhead assembly according to         Abdichtung
zwischen dem unteren Ende des claim  1 wherein said second conductor (26)
45    ersten Fuhrungsrohres (20) und dem oberen Ende includes an internal
profile to receive connecting  des zweiten Fulhrungsrohrs (26) vorgesehen
ist. means to support said second conductor (26) in        3.
Unterwasser-Bohrlochkopfaufbau   nach the well bore (16) during cementing.
Anspruch 1, dadurch gekennzeichnet, [err] das 4. A subsea wellhead assembly
according to        zweite Fuhrungsrohr (26) ein inneres Profil zur claim
1 including production equipment (54)   50    Aufnahme von
Verbindungseinrichtungen zur mounted in the well bore (16) including a
block     Stutzung des zweiten Fuhrungsrohres (26) in dem valve (40)
supported in said second conductor       Bohrloch (161 wahrend der
Betonierungsarbeiten (26).
aufweist. 5. A subsea wellhead assembly according to          4.
Unterwasser-Bohrlochkopfaufbau   nach claim  4 wherein said production
equipment   55    Anspruch 1, dadurch gekennzeichnet, [err] die in includes
a production string (54) connecting to     dem Bohrloch (16) montierte
Produktionseinricht- said block valve (40) and having a weak point
ung (54) ein Blockventil (40) aufweist, das in dem above said block valve
(40) and within said         zweiten Fuhrungsrohr (26) gehalten ist. second
conductor (26) whereby iceberg (44)            5.
Unterwasser-Bohrlochkopfaufbau   nach scouring causes said production
string (44) to   60    Anspruch 4, dadurch gekennzeichnet, [err] die break
above said block valve (40) at a level within  Produktionseinrichtung einen
Produktionsstrang said second conductor (26).                         (54)
aufweist. der mit dem Blockventil (40) in 6. A subsea wellhead assembly
according to         Verbindung steht und eine Sollbruchstelle ober- claim
1 wherein said second conductor (26) is        halb des Blockventils und
innerhalb des zweiten 



smaller in diameter than said first conductor (20)   65    Fuhrungsrohres
(26)  aufweist,  wobei  ein 3    3                 .0 101 649
4 2 and 4 leaving lower conductor 26 in place. Such  and, and including
means (24, 50) sealing breaking away of the wellhead production equip-
between the lower end of said first and the ment provides a clean break
without losing         exterior of said second conductors (20 and 26),
control of the well and allowing reconnection into  and means for
connecting between the first and the well with replacement equipment easily
and   5    second conductors to withstand bending loads quickly.
during drilling, said connecting means being Once the scoured well is
located and the' debris  removable after completion of drilling. cleared
away a new conductor 46 and anchor          7. A subsea wellhead assembly
according to base 48 are lowered into surrounding relation to   claim 6
wherein said means connecting to the the upper end of conductor 26 (see
Figure 3).  to    upper end of said second conductor (26) is weaker
Flexible seal 50 is secured on the lower end of    than the upper end of
said second conductor (26) conductor 46. Production equipment 52 including
to ensure that excess loading is not transmitted to production string 54 is
landed in conductor 46 and  said second conductor (26) and including a
string 54 is connected to block 'valve 46 to       production string (54)
extending through said re-establish production. Mule shoe 56 is posi-  is
conductors (20, 26) and having a weak point tioned in conductor 46 to
assist in landing control,  below the maximum scouring depth 122).
equipment and production string 54 in their desired position.
Patentanspruche Claims                                      20       1.
Unterwasser-Bohrlochkopfaufbau   mit folgenden Merkmalen: eine Veranke
rungsbasis 1. A subsea wellhead assembly having an          (12, 48) am
Meeresboden (14) umgibt ein Bohr- anchor base (12,48) on the bottom (14)
surround-   loch (16); sin erstes Fuhrungsrohr (20)ist mit der ing a well
bore (16), a first conductor (20)       Verankerungsbasis (12) verbunden
und erstreckt connected to said anchor base (12) and extending   25    sich
unterhalb dieser in das Bohrloch (16); ein therebelow into the well bore
(16), a second       zweites Fuhrungsrohr (26) ist in das Bohrloch (16)
conductor (26) cemented in said well bore (16)     unterhalb des ersten
Fuhrungsrohres (20) so below said first conductor (20) and having its
einbetoniert, [err] das obere Ende innerhalb des upper end positioned
within the lower end of said  unteren Endes des ersten Fuhrungsrohrs (20)
first conductor (20), and characterised by the   30    gelegen ist;
gekennzeichnet durch folgende length of said first conductor (20) being
sufficient  [err]: die Lange des ersten Fuhrungs- so that its lower. end is
below the maximum        rohres (20) ist genugend lang , so [err] sein
unteres predicted iceberg (44) scour depth (22), and the   Ende unterhalb
der maximal vorhergesagten upper end of said second conductor (26) being
Eisberg- (44) Schrammtiefe (22) liegt; das obere below the maximum
predicted iceberg (44) scour   35    Ende des zweiten Fuhrungsrohres (26)
liegt unter- depth (22) whereby iceberg scour damage to the     halb der
maximalen vorhergesagten Eisberg-(44) anchor base (12) and said first.
conductor (20)    Schrammtiefe (22),wobei ein Eisbergschramm- does not
damage said second conductor (26).        schaden an der Verankerungsbasis
(12) und dam 2. A subsea wellhead assembly according to       ersten
Fuhrungsrohr (20) night zur Beschadigung claim 1 including a flexible seal
means (24,50) for   40    des zweiten Fuhrungsrohres (26) fuhrt. sealing
between the lower end of said first        2.
Unterwasser-Bohrlochkopfaufbau   nach conductor (20) and the upper end of
said second    Anspruch 1, dadurch gekerinzeichnet, da  eeine conductor
(26?.                                    flexible Abdichtungseinrichtung
(24, 50) zur 3. A subsea wellhead assembly according to       Abdichtung
zwischen dem! unteren Ende des claim  1 wherein said second conductor (26)
-45    ersten FGhrungsrohres (20) und dem oberen Ends includes an internal
profile to receive connecting  des zweiten Fuhrungsrohrs (26) vorgesehen
ist. means to support said second conductor (26) in      3.
Unterwasser-Bohrlochkopfaufbau   nach the well bore (16) during cementing.
Anspruch 1, dadurch gekennzeichnet, [err] das 4. A subsea wellhead assembly
according to       zweite Fuhrungsrohr (26) sin inneres Profil zur claim  1
including production equipment (54)   50    Aufnahme von
Verbindungseinrichtungen zur mounted in the well bore (16) including a
block    Stutzung des zweiten Fuhrungsrohres (26) in dem valve (40)
supported in said second conductor      Bohrloch (16) wahrend der
Betonierungsarbeiten (26).
aufweist. 5. A subsea wellhead assembly according to         4.
Unterwasser-Bohrlochkopfaufbau   nach claim  4 wherein said production
equipment   55    Anspruch 1, dadurch gekennzeichnet, [err] die in includes
a production string (54) connecting to    dem Bohrloch (16)
montiertejProduktionseinricht- said block valve (40) and having a weak
point      ung (54) ein Blockventil (40) aufweist, das in dem above said
block valve (40) and within said        zweiten Fuhrungsrohr (26) gehalten
ist. second conductor (26) whereby iceberg (44)           5.
Unterwasser-Bohrlochkopfaufbau   nach scouring causes said production
string (44) to   60    Anspruch 4, dadurch gekennzeichnet, [err] die' break
above said block valve (40) at a level within  Produktionseinrichtung einen
Produktionsstrang said second conductor (26).                       (54)
aufweist, der mit dem Blockventil (40) in 



6. A subsea wellhead assembly according to       Verbindung steht und eine
Sollbruchstelle ober- claim 1 wherein said second conductor (26) is
halb des Blockventils und innerhalb des zweiten smaller in diameter than
said first conductor (20)   65    Fuhrungsrohres  (26)  aufweist, wobei in
3    5                   0 101 649                      6 schrammender
Eisberg (44) den Produktions-           2. Ensemble de tete de puits
sous-marin selon strang (54) zum Bruch oberhalb des Blockventils   la
revendication  1, comprenant un  moyen . (40) in einer Hohenlage innerhalb
des zweiten     d'etancheite flexible (24, 50) pour assurer l'etari-
Fuhrungsrohres (26) bringt.                       cheite entre l'extremite
basse de la premire 6.  Unterwasser-Bohrlochkopfaufbau   nach    5
conduite (20) et l'extremite haute. de la seconde Anspruch 1, dadurch
gekennzeichnet, [err] das      conduite (26). zweite Fuhrungsrohr (26)
dunner als das erste        3. Ensemble de tete de puits sous-marin selon
Fuhrungsrohr (20) ist und.[err] Abdichteinricht-  Ia revendication 1, dans
lequel la seconde * ungen (24, 50) zwischen dem unteren Ende des
conduite (26) comprend un profile interne pour ersten Fuhrungsrohrs (20)
und dem [err] des    o    recevoir  des  moyens  de - connexion  qul
zweiten Fuhrungsrohrs (26) abdichten und [err]       soutiennent la seconde
conduite (26) dans le trou eine  Verbindungseinrichtung  zwischen  dem
de puits (16) pendant la coulee du ciment. ersten und zweiten Fuhrungsrohr
Biegelasten         4. Ensemble de tete de puits sous-marin selon wahrend
des Bohrens widersteht und nach Aus- a revendication 1, comprenant un
equipement de fuhrung der Bohrung entfernbar ist.   15    production (54)
monte dons le trou de puits (16) et 7.  Unterwasser-Bohrlochkopfaufbau
nach        comportant une vanne de blocage (40) supportee Anspruch 6,
dadurch gekennzeichnet, [err] die        dans Ia seconde conduite (26).
Verbindungseinrichtung zum oberen Ende des           5. Ensemble de tete de
puits sous-marin selon zweiten Fuhrungsrohres (26) schwacher als das
la revendication 4, dans lequel l'equipement de obere Ende des zweiten
Fuhrungsrohres (26) ist,  20    production comprend untuyau de
production.(54) um sicherzustellen, [err] eine [err]e Belast-  relie a la
vanne de blocage (40), et ayant un point. ung nicht auf das zweite
Fuhrungsrohr (26) uber-  foible situe au-dessus de la vanne de blocage
(40). tragen wird, und [err] ei Produktionsstrang (54)     et a I'interieur
de la seconde conduite (26), de sich durch die Fuhrungsrohre (20, 26)
erstreckt    sorte que le raclage d'iceberg (44) entratne. Ia und eine
Sollbruchstelle unterhalb der maxi-  25    cassure du
tuyaudproduction(54)au-dessus de malen Schrammtiefe (22) aufweist.
Ia vanne de blocage (40), a un niveau situe a l'interieur de la seconde
conduite (26). Revendications                                  6. Ensemble
de tete de puits sous-marin selon la revendication 1, dons lequel la
seconde 1. Ensemble de tete de puits sous-marin  30    conduite (26) a un
diametre inferieur a celul de la comprenant une embase d'ancrage (12,48)
sur le       premiere conduite (20), et comprenant des fond (14), entourant
un trou de puits (16),.une    moyens d'etancheite (24, 50) entre
l'extremite premiere  conduite  (20) reliee  a  l'embase       basse de la
premiere conduite et l'exterieur de la d'ancrage (12) et s'etendant
au-dessous d'ella     seconde conduite (20 et 26), et des moyens de dans le
trou de puits (16), une seconde conduits  35    connexion entre la premiere
et la seconde (26) cimentee dans le trou de puits (16), au-   conduits pour
resister aux charges de flexion dessous de la premiere conduite (20), et
ayant son  pendant le forage, ces moyens de connexion extremite haute
positionnee dans l'extremite       pouvant stre retires apres achievement
du forage. basse de la premiere conduite (20), caracterise en ce que la
longueur de Ia premiere conduite (20)  40  7. Ensemble do tete de puits
sous-marin selon est suffisante pour quo son extremite basse soit  la
revendication 6, dons lequel les moyens de situee au-dessous de la
profondeur maximum         connexion A l'extremite haute de la seconde
prevue (22) de raclage d'iceberg (44), et pour quo  conduits (26) sont plus
fragiles qui l'extremite I'extremite haute de la seconds conduite (26) soit
haute de la seconde conduits (26), afin de garantir situee au-dessous de la
profondeur maximum 45    que la charge en exees n'est pas transmise a la
prevue (22) de raclage d'iceberg (44) de sorts que     seconde conduite
(26), et comprenant un tuyau de les dommages causss par le raclage
d'iceberg A     production (54) s'stendant A travers les conduites l'embase
d'ancrage (12) et a la premiere conduite  (20, 26) etayant un point faible
situe au-dessous (20) n'endommagent pas la seconde conduite         de la
profondeur maximum de raclage (22). (26).
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