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1 in which either the production string or the pro- duction tree may be
easily and quickly removed. The present invention relates to an improved
A further object is to provide an improved subsea wellhead in which either
the production    method as defined by claim 5 of retrieving a tree string
or the production tree may be easily and   5   from a subsea well without
having to remove the quickly recovered from their subsea location and
production tubing. readily reinstalled without the excessive loss of
Still another object is to provide an improved downtime normally associated
with such oper-      method as defined by claim 8 of retrieving the ations.
production string and/or the production tubing from Prior to the present
invention, the removal of  70  a subsea well quickly and easily with only a
either of the production tubing or the production  blowout preventer, and
without having to remove tree from a subsea well could only be accom-
the tree. plished by utilizing the steps of their installation in  These
and other objects and advantages are the reverse order for recovery. This
entails sub-  hereinafter set forth and explained with reference to
stantial equipment for the removal of the tree and   15  the drawings
wherein: for the removal of the tubing string. None of the   FIGURE 1 is a
schematic illustration of the prior known prior art allowed the easy
removal of the     art subsea wellhead structure with the produc-
production tree in any manner.                       tion tree installed
thereon and the production EP-A-0572732, published after the priority date
string installed therein. of the present application, and constituting
prior art  20  FIGURE 2 is a vertical sectional view of the in accordance
with Article 54(3) EPC, describes an  wellhead housing with the improved
production improved wellhead in which the production tubing    tree and
production string installed therein. and tubing hanger can be retrieved
without pulling  FIGURE 3 is a series of vertical sectional views the
production tree. This art, however, requires that  of the wellhead housing
with a hanger cap in- the production tubing be pulled prior to pulling the
25    stalled therein above the production tubing and tree. There is no
suggested structure or steps by  tubing hanger. FIGURE 3A is the upper
portion which the tree can be removed, without first remov-  of the
structure, FIGURE 3B is the intermediate ing the production tubing, other
than by the ex-    portion of the structure and FIGURE 3C is the tended
procedure which reverses its installation    lower portion of the
structure. process.                                     30     FIGURE 4 is
a sectional view of the wellhead The present invention relates to an
improved     with a wellhead seal cap installed. subsea wellhead in which
the production string       As shown in FIGURE 1, the subsea wellhead of
may be quickly and easily removed, or the produc-  the prior art includes
housing 10 having casing tion tree may be quickly and easily removed, each
hanger 12 landed therein and supporting casing independent of the other.
The structure includes  35  string 14 extending downwardly from hanger 12.
the wellhead housing with the casing hangers sup-  Tree 16 is suitably
connected to the upper end of porting the casing strings landed in the
housing, a  housing 10 by remote operated connector 17 and tree connected
to the upper end of the wellhead   production tubing hanger 18 is landed
therein with housing, an upper false tubing hanger landed in the
production tubing 20 extending downwardly there- tree and having
communication with the production   40  from. Locating member 22 is
supported within tree line extending radially out of the tree, a tubular
housing 10 and engages casing hanger 12 and has member extending downwardly
therefrom, an ori-    an upper helix surface 24 which coacts with lower
enting lip extending downwardly therefrom and a   helix surface 26 on
tubular member 28 extending sleeve extending downwardly around the exterior
of  downward from tubing hanger 18 to ensure the the orienting lip and
tubular member, and a lower  45  proper orientation of tubing hanger 18
within tree tubing hanger landed within the inner casing hang-  16 so that
port 30 through the side of tubing er and having the production tubing
string extend-  hanger 18 registers with port 32 which extends ing
downwardly therefrom and an internal prepara-  through tree 16 and
communicates with external tion for a sealing plug and any other downhole
production connection 34 which is under the con- devices desired. With the
two casing hangers, the   50  trol of valve 36. Isolation cap 38 is landed
within production string can still be sealed with a plug  tree 16, plug 40
is landed in hanger 18 imme- when the upper hanger is removed and the tree
is  diately above port 30 and plug 42 is landed in removed. In addition
with this structure the com-  isolation cap 38 so that production is
directed out plete production tubing string including both tubing  through
ports 30 and 32 and through connection 34 hangers may be quickly and easily
retrieved from   55  and valve 36. the well and replaced therein.
With the components positioned as shown in An object of the present
invention is to provide  FIGURE 1, production through tubing string 20 is 



an improved subsea wellhead as defined by claim   under the control of
valve 36 and the annulus 2    3                EP 0 611 874 B1
4 pressure is under control of isolation cap 38 which  ensure proper axial
alignment of the entire assem- is sealed within tree 16. In order to pull
the produc-  bly when it is returned to the wellhead after having tion
string, it is only necessary to lower and secure  ben removed. a suitable
blowout preventer to the upper end of     When it is desired to recover the
production tree 16 and then remove isolation cap 38 and   5   tubing string
58, any suitable blowout preventer tubing hanger 18 with tubing string 20
secured    may be installed on the upper end of tree 62 to thereto from the
well. During these operations the  place the well under control and then
upper cap 82 well is under the control of the blowout preventer.  is
released and recovered through the blowout pre- Since the subsea apparatus
shown in FIGURE 1      venter. With upper cap 82 removed a suitable tool
does not include a separate tubing hanger sup-  10  is run to engage and
recover upper tubing hanger ported within the well at a point below the
tree, the  64 including tubular member 66 and sleeve 88 with recovery of
the tree from the subsea well is only  orienting key 71 attached thereto.
Thereafter, a tool possible with the extended and complicated proce-  is
run into engagement with lower tubing hanger dures of the prior art which
are necessary to main-  56, which has tubing string 58 suspended there-
tain control of the well during these operations.  15  from, and it is
recovered from the wellhead housing Wellhead housing 50, as shown in FIGURE
2,     50. With the production tubing and tubing hangers has casing hangers
52 and 53 landed therein with  removed from the wellhead housing 50 any
desired the casing strings 54 and 55 extending down into  work or change in
equipment may be performed in the well from the hangers 52 and 53. Lower
tubing  the well and then the production tubing and tubing hanger 56 is
landed within casing hanger 52 and   20  hangers are again set in the
wellhead housing 50. supports tubing string 58 which extends downwar-
In the event that it is desired that tree 62 be dly from the lower end
thereof.                   removed from the wellhead without removing the
Tree sub 60 is landed and secured by clamp     production tubing, a
suitable blowout preventer is 61 to the upper end of housing 50 and tree 62
is  connected to the upper end of tree 62. With the landed on and secured
to the upper end of tree   25  blowout preventer in place, upper cap 82 is
en- sub 60 by clamp 63. clamp 61 is a remotely        gaged and retrieved.
Then upper tubing hanger 64 operated clamp so that it may be released when
with upper tubular member 66, sleeve 88 and tree 62 is to be removed. Upper
false tubing hang-  hanger cap 90 attached thereto, is engaged and er 64 is
landed within tree 62 as shown and in-   retrieved. As shown in FIGURE 4, a
suitable well- cludes tubular member 66 threaded into its lower  30  head
seal cap 190 is secured within lower tubing opening and sleeve 88 attached
to the exterior of  hanger 56 to control the production string and the its
lower end having orienting key 71 mounted to  casing annulus. If desired, a
wireline plug may be its exterior surface. Tubular member 66 extends
seated within the wireline prep 91 in the production downwardly and seals
within lower tubing hanger   bore of tubing hanger 56. This seals the
production 56. Tubular orienting member 72 is mounted within  35  bore and
annulus. With the well under control, the tree sub 60 and includes upper
helix surface 74   blowout preventer can be removed and then tree which
receives key 71 to cause the upper hanger   62 is removed. After all
operations planned for the 64 to rotate so that port 76 in upper hanger 64
well while tree 62 is removed, tree 62 is returned registers with port 78
in tree 62 allowing production  and connected to the upper end of tree sub
60 and flow from tubing string 58 to flow therethrough into  40  after the
blowout preventer has been connected to suitable production lines 80 with
suitable valving  the upper end of tree 62. The wellhead seal cap (not
shown). When ready for production, upper cap  190 is recovered and then the
remainder of the 82 is secured and sealed within the upper end of
production equipment is reinstalled. tree 62 and includes a central bore
registering with  In the event that both the tree 62 and the the central
bore of upper tubing hanger 64 and   45  production tubing string 58 are to
be retrieved, then having a configuration to allow lower plug 84 to be  its
is suggested that the tubing string 58 should be seated and sealed within
upper tubing hanger 64   recovered as set forth above and a suitable plug
is and to allow upper plug 86 to be seated and sealed  set in the inner
casing hanger to close the well and within the central bore of upper cap
82. Lower    thereafter, the tree 62 and tree 60 can be released tubing
hanger 56 includes optional electrical con-  50  and retrieved by remotely
releasing clamp 61 and nector 89 for use in communicating with a down-
recovering them to the surface. hole electrical device, such as a pressure
trans-    It should be noted that tree sub 60 is used 



ducer. A hydraulic control line coupling 92 is pro-  primarily only in
subsea guidelineless completions vided to allow communication to a downhole
safety  where it is desirable to elevate tree 62 above the valve. Tubing
hanger 56 also includes an orienting   55  upwardly facing funnel typically
installed about the pin (not shown) located approximately 90  from
wellhead housing 50 and thereby, gain clearance control line coupling 92
and pointing vertically up-  for the production flowlines. In a typical
guideline ward to engage the lower end of hanger cap 90 to  completion,
tree sub 60 and clamp 63 would not be 3    5                 EP 0 611 874
B1                    6 * C   L   M   S* used. The lower end of tree 62
would be slightly   3. A subsea wellhead according to claim 1 includ-
longer and connected directly to the upper end of     ing housing 50 by
claim 61. Tubular member 66 and             a radial port in said upper
hanger, sleeve 88 would both be substantially shorter.            a radial
port in said tree, From the foregoing, it can be seen that the   5
said orienting means causing rotation of present invention provides an
improved subsea         said upper tubing hanger within said tree as it
wellhead in which either the production equipment     is lowered therein to
bring the radial port in the within the well may be safely and quickly
removed      upper tubing hanger into registry with the ra- from within the
tree or the production equipment       dial port in said tree. may remain
in the well bore and the tree retrieved   10 from the wellhead housing.
Maintenance to either   4. A subsea wellhead according to claim  1 the
downhole production equipment or the seabed        wherein the production
tree and the production tree can be performed independently without the
tubing each may be removed individually with- requirement to retrieve both.
out removal of the other. 15 Claims
5. The method of servicing a subsea well which has a wellhead housing, a
tree secured to the 1. A subsea wellhead completion system com-
upper end of the wellhead housing, a lower prising
production tubing hanger landed within said a wellhead housing having an
internal  20       wellhead housing, an upper false tubing hanger bore,
landed within said tree, and radial passage a lower tubing hanger with a
production         means extending through said upper tubing tubing string
extending downwardly therefrom       hanger and said tree which method
includes and supported within said internal bore of the     the steps of
wellhead housing,                          25          setting a blowout
preventer on the upper an upper false tubing hanger having a pro-      end
of the tree, duction bore therethrough,
removing the upper tubing hanger from said lower tubing hanger having a
central       within the tree, production bore therethrough with a wireline
closing and sealing the production bore plug prep therein for receiving a
wireline plug   30  through the lower tubing hanger within said to close
the production bore below said upper      lower tubing hanger, tubing
hanger,                                         removing said blowout
preventer from the a tree having a radial production port con-     tree,
and necting to production lines and productions           removing the tree
from the wellhead hous- control means,                             35
ing. means for connecting said tree to said wellhead housing,
6. The method according to claim 5 including the means connecting said
production bores          steps of of said upper hanger and said lower
hanger,           lowering and connecting the tree to the orienting means
to orient said upper tubing   40  upper end of the wellhead housing, hanger
to its desired position within said tree       lowering and connecting a
blowout pre- to allow radial flow of production fluids from     venter to
the upper end of the tree, said production bore of said upper tubing
retrieving from the production bore the hanger through said tree,
closing and seal element, means in said upper tubing hanger above   45
lowering and landing the upper hanger in said radial port to receive an
upper bore plug     the tree with the radial passage means of said 



and a lower bore plug, and                         upper hanger and said
tree being in registry, means in said tree for receiving an upper
closing the production bore through said cap.
upper hanger above said  radial passage 50      means, and 2. A subsea
wellhead according to claim 1 includ-         retrieving said blowout
preventer. ing casing hangers supported within the inter-  7. The method
according to claim 6 wherein the nal bore of said wellhead housing, and
blowout preventer used to maintain control of means on the interior of the
inner casing   55  the well during the removal and resetting of the hanger
for supporting said lower tubing hang-      tree may be a wireline blowout
preventer. er. 4    7                 EP 0 611 874 B1                     8
*  C   L  M   S * 8.  The method of servicing a subsea well which
den Forder-Steuereinrichtungen, has a wellhead housing, a tree secured to
the      eine Einrichtung zum Verbinden des Aufsatzes upper end of the
wellhead housing, a lower         mit dem Bohrlochkopfgehiuse, production
tubing hanger landed within said       elne Einrichtung zum Verbinden der
Forder- wellhead housing, an upper false tubing hanger   5  bohrungen der
oberen Aufhangung mit denen landed within said tree, and radial passage
der unteren Aufhangung, means extending through said upper tubing
eine Ausrichtungseinrichtung zur Ausrichtung hanger and said tree which
method includes         der oberen Rohraufhangung in deren erforder- the
steps of                                       liche Position innerhalb des
Aufsatzes, um ei- setting a blowout preventer on the upper  10   nen
radialen FluB von F6rderfluid von der end of the tree,
Forderbohrung der oberen Aufh~ngung durch removing the upper tubing hanger
from          den Aufsatz zu erm6glichen, within the tree, and
eine Einrichtung in der oberen Rohraufhgn- removing the lower tubing hanger
and the       gung oberhalb der radialen Offnung, urn einen tubing string
from within the wellhead housing   is  oberen und einen unteren
Bohrungsstopfen and retrieving from the subsea well.
aufzunehmen, und eine Einrichtung im Aufsatz zur Aufnahme el- 9. The method
according to claim 8 wherein said       ner oberen Kappe. tree includes a
top cap closing the upper end of its bore and including the step of     20
2. Unterwasserbohrlochkopf nach Anspruch 1, removing the top cap from said
tree.           gekennzelchnet durch Futterrohraufhangungen, die in der
Innenboh- 10. The method according to claim 8 including the     rung des
Bohrlochkopfgehauses abgestitzt steps of
sind, und lowering and landing the lower tubing   25     eine Einrichtung
an der Innenseite der inneren hanger with the production tubing extending
Futterrohraufhangung zum Abstltzen der un- downwardly therefrom into the
interior of the      teren Rohraufhangung. wellhead housing, lowering and
landing the upper tubing       3. Unterwasserbohrlochkopf nach Anspruch 1,
hanger with the a means to connect the pro-  30    gekennzelchnet durch
duction bores of the upper and lower tubing        eine radiale Offnung in
der oberen Aufhan- hangers,                                           gung,
setting tubing plugs in the upper tubing       eine radiale Offnung im
Aufsatz, hanger, and                                        wobei die
Ausrichtungseinrichtung, die die Dre- lowering and setting a top cap on the
35     hung der oberen Rohraufhangung im Aufsatz upper end of the tree.
bewirkt, wenn sie darin abgesenkt wird, die radiale Offnung in der oberen
Rohraufhangung PatentansprOche                                       mit
der radialen Offnung im Aufsatz ausfluch- tet. 1.
Unterwasserbohrlochkopf-Verrohrungssystem,    40 gekennzeichnet durch
4. Unterwasserbohrlochkopf nach Anspruch 1, ein Bohrlochkopfgehause mit
einer Innenboh-        dadurch gekennzelchnet, daB der Forderauf- 



rung,                                              satz und die
Forderverrohrung einzeln, ohne eine untere Rohraufhdngung mit einem Forder-
Entfernung der jeweils anderen Baugruppe, rohrstrang,
45       entfernt werden konnen. der sich von dieser nach unten erstreckt
und in der Innenbohrung des Bohrlochkopfgehauses      5. Verfahren zur
Wartung von Unterwasserboh- abgestUtzt wird,
rungen unter Verwendung eines Bohrlochkopf- eine  obere
Hilfsrohraufhangung  mit einer        gehauses, eines Aufsatzes, der am
oberen durchgehenden F6rderbohrung, wobei        so       Ende des
Bohrlochkopfgehauses befestigt ist, die untere Rohraufhangung eine
durchgehen-         einer unteren F6rderrohraufhAngung, die im de, mittlere
Fdrderbohrung mit einer darin be-     Bohrlochkopfgehause gelandet ist,
einer obe- findlichen Drahtseil-Stopfenaufnahme zum Auf-     ren
Hilfsrohraufhangung, die im Aufsatz gelan- nehmen eines Drahtseil-Stopfens
aufweist, um       det ist, und einer radialen Durchgangseinrich- die
Fdrderbohrung unterhalb der oberen Roh-  55   tung, die sich durch die
obere Rohraufhangung raufhangung zu verschlielen,                       und
den Aufsatz erstreckt, gekennzelchnet einen Aufsatz mit einer radialen
Forderoffnung     durch folgende Verfahrensschritte: als Verbindung zu den
Forderleitungen und          Aufsetzen eines Bohrlochschiebers auf das 5
9                 EP O 611 874 B1                   10   1ilIIl 11111!
11111 liii! ' obere Ends des Aufsatzes,
verschlieBt, und daB es don Schritt des Entfer- Entfernung der oberen
Rohraufhangung aus          nens der Schutzkappe vom Aufsatz umfagt. dem
Inneren des Aufsatzes, VerschlieBen und Abdichten der durch die un-   10.
Verfahren nach Anspruch 8, gekennzelchnet >      tere Rohraufhangung
fahrenden Forderboh-   5       durch die Verfahrensschritte: rung innerhalb
der unteren Rohraufhangung,        Absenkung und Landung der unteren
Rohrauf- Entfernung des Bohrlochschiebers vom Auf-         hangung mit dam
sich nach unten erstrecken- satz und Entfernung des Aufsatzes vom Bohr-
den FBrderrohrstrang im Inneren des Bohrloch- lochkopfgehluse.
kopfgeh~uses, 10      Absenkung und Landung der oberen Rohrauf- 6
Verfahren nach Anspruch 5, gekennzeichnet          hangung mit einer
Einrichtung zur Verbindung durch die Verfahrensschritte:
der F6rderbohrungen der oberen und der un- Absenkung und Verbindung des
Aufsatzes mit        teren Rohraufhangung, dom oberen Ends des
Bohrlochkopfgehauses,          Einsetzen von Rohrstopfen in die obere Roh-
Absenkung und Verbindung eines Bohrloch-  15      raufhangung, schiebers
mit dem oberen Ende des Aufsat-         sowie Absenkung und Aufsetzen elner
Schutz- zes,                                               kappo auf das
obere Endo des Aufsatzes. RUckholung des VerschluB- und Dichtungsele-
mentes aus der F6rderbohrung,                  Revendications Absenkung und
Landung der oberen Aufhan-  20 gung im Aufsatz unter Ausfluchtung der
radia-  1. Systbme de completion de tOte do puits sous- len
Durchgangseinrichtung der oberen Aufhan-       marine comportant gung mit
dem Aufsatz,                                 un boftier de tOte de puits
ayant un alsa- VerschieBen der durch die obere Aufhangung         ge
int6rieur, hindurchgehenden  Forderbohrung  oberhalb  25         un
dispositif de suspension de tube infe- der radialen Durchgangseinrichtung
und             rieur ayant une ligne de tube de production R~ckholung des
Bohrlochschisbers.                  s'dtendant vers le bas a partir de
celui-ci et support6e a l'int6rieur dudit al6sage intdrieur 7. Verfahren
nach Anspruch 6, dadurch gekenn-         du boltier de la tite de puits,
zeichnet, daB der Bohrlochschieber, der ver-  30      un faux dispositif de
suspension de tube wendet wird, um die Kontrolle Ober die Boh-
sup6rieur ayant un alesage de production tra- rung wahrend der Entfernung
und des Wieder-        versant celui-ci, aufsetzens des Aufsatzes
aufrechtzuerhalten,          ledit dispositif de suspension de tube infe-
ein Seilbahn-Bohrlochschieber sein kann.           rieur ayant un aldsage
de production central 35     traversant celui-ci, un preparateur de bouchon
&  Verfahren zur Wartung von Unterwasserboh-          de travail au cable
6tant situe dans celui-ci rungen mit einem Bohrlochkopfgehause, einem
pour recevoir un bouchon de travail au cable 



Aufsatz, der mit dem oberen Ende des Bohr-         destin6 a former
l'alesage de production situe lochkopfgehluses verbunden ist, einer unteren
en dessous dudit dispositif de suspension de Fdrderrohraufhrngung, die im
Bohrlochkopfge-  40  tube sup6rieur, hause gelandet ist, einer oberen
Hilfsrohrauf-        un arbre ayant un orifice de production hangung, die
im Aufsatz gelandet ist, und einer   radial reli6 aux lignes de production
et a des radialen Durchgangseinrichtung, die sich durch     moyens de
commands de production, die obere Rohraufhqngung und den Aufsatz
des moyens destines & relier ledit arbre erstreckt, gekennzeichnet durch
die Verfah-  45    audit boltier de la tOte de puits, rensschritte:
des moyens reliant lesdits alesages de Aufsetzen eines Bohrlochschiebers
auf das          production dudit dispositif de suspension supd- obere Ende
des Aufsatzes,                         rieur et dudit dispositif de
suspension inferieur, Entfornung der oberen Rohraufhgngung aus
des moyens d'orientation destines a orien- dem Inneren des Aufsatzes und
50      ter ledit dispositif de suspension de tube sup6- Entfernung der
unteren Rohraufhangung und          rieur vers sa position voulue a
l'interieur dudit des Rohrstranges aus dem Inneren des Bohr-         arbre
pour permettre un ecoulement radial des lochkopfgehauses sowie Rackholung
aus der         fluides de production a partir dudit alesage de
Unterwasserbohrung.                                production dudit
dispositif de suspension de 55     tube sup6rieur a travers ledit arbre, 9.
Verfahren nach Anspruch 8, dadurch gekenn-             des moyens situ6s
dans ledit dispositif de zeichnet, daB der Aufsatz eine Schutzkappe
suspension de tube sup6rieur situe au dessus aufweist, die das obere Ende
seiner Bohrung        dudit orifice radial pour recevoir un bouchon 6    11
EP 0 611 874 B1                       1: d'alesage sup6rieur et un bouchon
d'al6sage        6. Proc6d6 selon la revendication 5 comportant infrieur,
et                                           les 6tapes consistant a: des
moyens situ6s dans ledit arbre pour                abaisser et reller
I'arbre N I'extremite sup6- recevoir un chapeau superieur.
rieure du boftier de la tMte de puits, 5           abaisser et relier un
obturateur de puits a 2. TOte de puits sous-marine selon la revendica-
l'extremite superieure de l'arbre, tion 1 comportant des dispositifs de
suspen-               r6cuperer a partir de l'alesage de produc- sion de
tubage support6s a l'int6rieur de I'al6-       tion I'el6ment d'etancheite
et de fermeture, sage int6riour dudit bolder de la tote de puits,
abaisser et appuyer le dispositif de sus- et
io        pension sup6rieur dans l'arbre, les moyens des moyens situ6s sur
l'int6rieur du dispo-        formant passage radial dudit dispositif de
sus- sitif de suspension de tubage int6rieur destin6s       pension
supdrieur et dudit arbre 6tant en vis-N- a supporter ledit dispositif de
suspension de          vis, tube inferiour.
former l'alesage de production traversant i5      ledit dispositif de
suspension superieur au-des- 3  Tate de puits sous-marine selon la
revendica-           sus desdits moyens formant passage radial, at tion 1
comportant                                          r6cup6rer ledit
obturateur de puits. un orifice radial situ6 dans ledit dispositif de
suspension sup6rieur,                           7. Proc6d6 selon la
revendication 6, dans lequel un orifice radial situ6 dans ledit arbre,  20
l'obturateur de puits utilis6 pour maintenir la lesdits moyens
d'orientation entramant en          commando du puits pendant l'enlbvement
at la rotation ledit dispositif de suspension de tube        remise en
place de l'arbre pout Otre un obtura- sup6rieur a l'interieur dudit arbre
lorsqu'ils sont    tour de puits de travail au cable. abaisses a
l'interieur de celui-ci pour amener l'orifice radial situ6 dans le
dispositif de tube   25   8. Proc6d6 d'entretian d'un puits sous-marin qui
superieur en vis-a-vis de l'orifice radial situ6       a un bolder de tOte
de puits, un arbre fix4 & dans ledit arbre.
I'extr6mite sup6rieure du boltier de la tote de puits, un dispositif de
suspension de tube de 4. TMte de puits sous-marine selon la revendica-
production inf6rieur en appui a l'interiour dudit tion 1, dans laquelle
l'arbre de production et le   30  boltier de la tOte de puits, un faux
dispositif de tube de production peuvent tre chacun onle-
suspension de tube sup6rieur en appui & M'intd- ves de manibre individuelle
sans avoir a enle-         rieur dudit arbre, et des moyens formant pas- 



ver l'autre.                                           sage radial
s'6tendant a travers ledit dispositif de suspension de tube superieur at
ledit arbre, 5. Procede d'entretien d'un puits sous-marin qui   35
lequel procedd  comporte les etapes consistant a un botlder de tOte de
puits, un arbre fix6 N         a: I'extremite sup6rieure du boltier de la
tote de            agencer un obturateur de puits sur l'extre- puits, un
dispositif de suspension de tube de          mit6 sup6rieure de l'arbre,
production inf6rieur en appui a l'int6rieur dudit          enlever le
dispositif de suspension de tube botlder de la tote de puits, un faux
dispositif de   40  sup6rieur A partir de l'interieur de l'arbre, et
suspension de tube sup6rieur en appui a l'intW-            enlever le
dispositif de suspension de tube rieur dudit arbre, des moyens formant
passage          inf6rieur et la ligne de tube a partir de l'int6- radial
s'etendant a travers ledit dispositif de        rieur du bolter de la tOte
de puits et les suspension de tube sup6rieur et ledit arbre,
r6cup6rer a partir du puits sous-marin. loquel proc6d6 comporte les etapes
consistant   45 a:                                                 9.
Proc6d6 selon la revendication 8 dans lequel mettre en place un obturateur
de puits sur          ledit arbre comporte un chapeau sup6rieur far-
I'extremite superieure de l'arbre,                     mant l'extr6mit6
sup6rieure de son alesage et enlever le dispositif de suspension de tube
comportant l'dtape consistant N: superieur a partir de l'int6rieur de
l'arbre,  so          enlever le chapeau sup6rieur dudit arbre. farmer at
rendre 6tanche l'al6sage de pro- duction traversant le dispositif de
suspension     10. Proc6d6 selon la revendication 8 comportant de tube
inferieur a l'interieur dudit dispositif de    les etapes consistant a:
tube inf6rieur,                                            abaisser et
appuyer le dispositif de sus- onlever ledit obturateur de puits a partir de
ss  pension de tube inferieur, le tube de produc- I'arbre, et
tion s'6tendant vers le bas a partir de celui-ci, enlever l'arbro a partir
du botlier de la t8te     a l'intdrieur du boltter de la tote de puits, de
puits.                                                  abaisser et appuyer
le dispositif de sus- 7    13                 EP 0 611 874 B1
14    1jI1jjll 1III  ll ! 1 1! pension de tube superieur avec lesdits
moyens pour relier les aldsages de production des dispositifs de suspension
de tube inf6rieur et superieur, mettre en place des bouchons de tube    5
dans le dispositif de suspension de tube sup6- rieur, et abaisser et mettre
en place un chapeau supdrieur sur I'extr6mit4 sup6rieure de I'arbre. 10 15
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