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example, the wellhead and a casing without the need for removing the
blowout preventer. This invention relates to apparatus for support-
According to the present invention there is ing a first tubular member
within a second tubular  provided apparatus for supporting a tubular mem-
member. The apparatus has particular application   5   ber such as a casing
string within another tubular to drilling equipment where, for example, it
is     member such as a wellhead, comprising a gen- sometimes necessary to
support a casing string      erally tubular tool which can be lowered into
the within a wellhead.                                  annular space
between said members, a slip car- During the formation of drilling
installations,  rier supported from said tool and a slip assembly
successive links of casing are run into a well  10  carried by said slip
carrier, said slip assembly through wellhead equipment. Situations can
arise in  including a slip bowl which can be supported which a casing
string cannot be run to its full depth  against one of said tubular members
and a plurality and becomes stuck. In such a situation it is neces-  of
angular spaced slip elements which can be sary to suspend the casing string
within the well-  urged into wedging engagement between said slip head.
This can be a problem with conventional  is  bowl and the other tubular
element, the slip ele- equipment since a blowout preventer is usually
ments normally being supported by said slip carrier located above the
wellhead and, because of the     in a non-engaged position by means of
releasable presence of casing couplings it is not normally    first shear
pins and said tool including means op- possible to gain access to the
annular space be-   erable to urge the slip elements into said wedging
tween the wellhead and the casing without removal  20  engagement,
characterised in that the slip bowl is of the blowout preventer. This is
undesirable.      coupled to the slip carrier by several shear pins The J.
A. Haeber U. S. Patent No. 3,098,525     each such second shear pin being
arranged to discloses a running tool for running and retrieving a  shear at
a higher shearing force than that at which well casing hanger into and from
an underwater      the first shear pins supporting the slip elements well
casinghead. The tool includes a piston op-  25  shear. erated latch to
connect the casing hanger in the       The tool may be hydraulically
operable. casinghead. A latching pin responds to the latch       The tool
may comprise inner and outer tubular segments to hold slips in an inactive
position until  sections which can be moved axially relative to the running
tool is released and then the slips     each other in response to hydraulic
pressure ap- move downward on the exterior of the casing hang-  30  plied
thereto, one of said tubular elements being er to engage the interior of
the casing head be-    arranged to urge said slip elements downwardly cause
they are biased downwardly by springs.       into frictional engagement
with said slip bowl. The P. A. White U. S. Patent No. 4,249,601
The present invention also provides a method discloses a liner hanger
running and setting tool   of supporting a casing string within a wellhead
which includes a hydraulic piston to transmit rela-  35   which comprises
lowering an apparatus of the type tive longitudinal movement to two movable
tubular   defined above into the annular space between the members to set
the gripping slips which anchor the  casing and the wellhead so that the
slip bowl is [err] in the well.                                landed on a
shoulder or similar supporting surface The A. G. Ahlstone U.S. Patent No.
3,468,559     of the wellhead, actuating said tool to shear said discloses
the use of hydraulically set seal and   40  first shear pins and to force
said slip elements into packoff.
wedging engagement between the casing and the The  E. M. Mouret et al U.S.
Patent             slip bowl, and, lifting the tool and slip carrier to
No.4,067,388 discloses a tool for running under-   shear said second shear
pins to retrieve the tool water casing hangers which has a resilient split
ring  and slip carrier. to connect the tool to the hanger and utilizes hy-
45 draulics or rotation to disconnect the tool from the  Brief Description
of the Drawings hanger. US-A-3206227 describes an apparatus which       The
invention will be described now by way of can be located between a well
head and a casing.    example only, with particular reference to the ac-
The apparatus includes a slip carrier which carries   50  companying
drawings. In the drawings:- a slip bowl and a plurality of slips. The slips
can be  Figure 1 is a sectional view through a wellhead urged into wedging
engagement between the bowl        structure, illustrating apparatus in
accordance and casing.                                           with the
present invention with the casing and tool approaching the landing seat
within the wel- Summary                                       55    lhead.
Figure 2 is a similar view showing the tool The present invention relates
to apparatus         landed on the landing seat within the wellhead. which
can be lowered into the space between, for 2    



3                 EP0368515B1                         4 Figure 3 is another
similar view showing the        The slip assembly 17 comprises an annular
release of the slips for engagement with the     generally wedge-shaped
slip bowl 40 which is exterior of the casing.
coupled to the slip carrier 16 by shear pins 41. The Figure 4 is another
similar view showing the     outer surface of the slip bowl 40 is formed
with a urging of the slips into tight gripping engage-   5   shoulder 42
which is shaped to conform with the ment with the casing.
shoulder 14, formed on the internal surface of the Figure 5 is another
similar view illustrating the  wellhead. The slip assembly 17 also
comprises a disengagement of the tool from the slip bowl.    plurality of
angularly spaced, generally wedge- Figure 6 is another similar view
illustrating the  shaped slips 44. Each slip 44 is coupled to the slip
retrieval of the tool from within the wellhead.  10  carrier 16 by shear
pin 46. The shear pins 46 are Figure 7 is a transverse sectional view of
the   designed to shear at a shear force which is less slip with the left
hand portion illustrating the  than the shear force required to shear the
pins 41. slips in unset or retracted position and the right  The inner
cylindrical surface of each slip 44 has hand portion illustrating the slips
in set position.  upwardly facing teeth 45 formed thereon and the Figure 8
is a longitudinal sectional view of a   15  outer cylindrical surface has
downwardly facing modified form of slip arrangement.               teeth
formed thereon. Figure 9 is a partial sectional view taken along    As can
be seen in Figure 7 there are six slips line 9 - 9 showing the modified
form of slip     44 spaced angularly around a central axis. The
arrangement.                                     slips are guided by
threaded pins 50 which extend Figure 10 is another partial sectional view
taken   20  between adjacent slips. The heads of the pins can along line 10
- 10 showing the modified form of  slide in bores 57. The right hand side
of Figure 7 slip arrangement.                                shows the
retracted positions of the slips while the Figure 1 shows a tubular casing
10 extending    left hand side shows the slips after having been through a
tubular wellhead 11. The casing includes  moved to their gripping position
which will be de- a conventional casing coupling 12. The internal  25
scribed below. surface of the wellhead is formed with a landing       In
use, the apparatus is lowered into the an- shoulder 14.
nular space between the casing 10 and wellhead Apparatus in accordance with
the present in-    11. It will be appreciated that the structure of the
vention can be lowered into the annular space       apparatus allows it to
be lowered past items such between the casing 10 and the wellhead 11. This
30  as casing coupling 12 and blowout preventers (not apparatus comprises a
tool, shown generally at 15,  shown). The apparatus is lowered until the
slip a slip carrier 16 supported from the tool, and a slip  bowl 40 becomes
landed on the shoulder 14 as assembly shown generally at 17 which is
carried     shown in Figure 2. At this point hydraulic pressure by the slip
carrier 16. The tool 15 comprises inner  is applied via conduit 28 to the
space between the and outer relatively movable tubular members 20,  35
shoulders 31 and 26. This causes a downward 21. The upper end portion of
the outer tubular     force to be applied to the inner tubular member 21
member 20 has connected thereto a plurality of      which causes shearing
of the pins 46. Hence, the angularly spaced eyebolts 22 through which
extend   slips 44 are caused to move downwardly as illus- cables 24. The
cables extend up to surface equip-   trated in Figure 3. The hydraulic
pressure causes ment to enable the apparatus to be lowered to the   40  the
slips 44 to become wedged between the casing position shown in Figure 1.
The outer tubular mem-  and the slip bowl 40 as shown in Figure 4 of the
ber 20 is also formed with an internal shoulder 26.  drawings. The teeth 45
on the slips 44 grip the A bore 28 extends axially through the outer
tubular  casing surface. member and opens at a position adjacent the
The next step is to increase the hydraulic pres- shoulder 26. The upper end
of the bore 28 is  45  sure applied between the inner and outer tubular
connected to a hydraulic supply line which extends  members 21 and 20. It
will be appreciated that in upwardly to surface equipment.
the position shown in Figure 4, the inner tubular The inner tubular member
21 is formed with an   member 21 cannot move downwardly any further
outwardly extending annular portion 30 which de-    and the increased
hydraulic pressure generates an fines a shoulder 31 disposed beneath the
shoulder  50  upward force on the outer tubular member 20 26. The shoulders
31 and 26 define a space into     which causes shear pins 41 to shear.
Thus, the slip which hydraulic fluid can be forced under pressure  carrier
16 becomes detached from the slip bowl 40 through the conduit 28. This
space is sealed by     as shown in Figure 5 of the drawings. Hence the
annular seals 34, 35.                              tool and slip carrier
can be retrieved, as illustrated The lower portion of the outer tubular
member  55  in Figure 6 of the drawings. This completes the 20 is threaded
at 38, this thread engaging a similar  location of the slip assembly in the
space between thread on an upper portion of the slip carrier 16.  the
casing and the wellhead so that the casing becomes supported by the
wellhead. 3    
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seal assembly can subsequent-       pins (41) to retrieve the tool and slip
carrier. ly be located above the slip assembly as will be apparent to those
skilled in the art.               PatentansprUche Figure 8 illustrates an
alternative arrangement in which four slips are employed.              6
1. Vorrichtung zur Abstttzung eines rohrformigen Elementes, z. B. eines
Futterrohrabschnittes Claims
(10), innerhalb elnes anderen rohrf6rmigen Elementes, z. B. eines
Bohrlochkopfes (11), 1. Apparatus for supporting a tubular member
umfassend ein im wesentlichen rohrf6rmiges such as a casing string (10)
within another  10    Werkzeug (15), welches in den ringformigen tubular
member such as a wellhead,(11) com-        Spalt zwischen den genannten
Elernenten ab- prising a generally tubular tool (15) which can     gesenkt
warden kann, einen Gleitteiltrager be lowered into the annular space
between          (16), der von dam Werkzeug und einer Gleilt- said members,
a slip carrier (16) supported        einheit (17), die von dam
Gleitteiltr~ger gehal- from said tool and a slip assembly (17) carried   15
ten ist, abgestltzt wird, wobei die Gleiteinheit by said slip carrier, said
slip assembly includ-    einen Gleitbecher (40) beinhaltet, welcher ge- ing
a slip bowl (40) which can be supported        gen eines der genannten
rohrf6rrnigen Ele- against one of said tubular members and a
mente und eine Vielzahl von winklig beabstan- plurality of angularly spaced
slip elements (44)    deten Gleitelementen (44), die in Klemmein- which can
be urged Into wedging engagement  20     griffsstellung zwischen den
genannten Gleitbe- between said slip bowl and the other tubular        cher
und das andere rohrf6rmige Element ge- element, the slip elements (44)
normally being      drickt werden k6nnen, abgestUtzt werden supported by
said slip carrier (16) in a non-       kann, wobei die Gleitelemente (44)
normaler- engaged position by means of releasable first       weise durch
den Gleitteiltrgger (16) mittels 16s- shear pins (46) and said tool (15)
including   26   barer erster Scherbolzen (46), in einer nicht im means
operable to urge the slip elements into       Eingriff befindlichen Lage
abgestUtzt werden said wedging engagement, characterised in           und
und eine im Werkzeug (15) enthaltene that the slip bowl is coupled to the
slip carrier   Einrichtung, die die Gleitelemente in die by second shear
pins (41), each such second         Klemmeingriffsstellung bringt, dadurch
go- shear pin (41) being arranged to shear at a   30    kennzelchnet, daB
der Gleitbecher mit dem higher shearing force than that at which the
GleitteiltrAger durch zweite Scherbolzen (41) first shear pins (46)
supporting the slip ele-      verkoppelt istj wobei jeder solche zweite
ments shear.                                        Scherbolzen (41) derart
angeordnet ist, dai3 er bei einer groBeren Scherkraft als derjenigen 2.
Apparatus as claimed in claim 1 wherein the   35    schert, mit der die
ersten Scherbolzen (46), die tool (15) is hydraulically operable.
die Gleitelemente abstUtzen, scheren. Apparatus as claimed in claim 1 or
claim 2      2. Vorrichtung nach Anspruch 1, dadurch ge- wherein the tool
comprises inner and outer          kennzelchnet, daB das Werkzeug (15) hy-
tubular sections (20, 21) which can be moved   40   draulisch betreibbar
ist. axially relative to each other in response to hydraulic pressure
applied thereto, one of said  3. Vorrichtung nach Anspruch 1 oder 2,
dadurch tubular elements (20) being arranged to urge        gekennzelchnet,
dai das Werkzeug innere said slip elements downwardly into frictional
und auItere rohrformige Abschnitte (20, 21) engagement with said slip bowl
(40).       45       umfalt, welche in Abhangigkeit des auf sie ausgeUbten
hydraulischen Druckes axial zuein- 4. A method of supporting a casing
string (10)         ander bewegt warden kbnnen, wobei eines der within a
wellhead (11) which comprises lower-      rohrformigen Elemente (20) so
angeordnet ist, ing an apparatus of the type defined in any         dai es
die Gleitelemente nach unten in Reib- preceding claim into the annular
space be-  50      kontakt mit dem Gleitbecher (40) drlickt. tween the
casing (10) and the wellhead (11) so that the slip bowl (40) is landed on a
shoulder  4. Verfahren zur Abstatzung eines Futterrohrab- (42) or similar
supporting surface of the well-    schnittes (10) innerhalb eines
Bohrlochkopfes head, actuating said tool to shear said first      (11),
gekennzelchnet durch Absenkung elner shear pins (46) and to force said slip
elements  55  Vorrichtung entsprechend den vorhergehenden (44) into wedging
engagement between the            Ansprlchen in den ringf6rmigen Spalt zwi-
casing and the slip bowl, and, lifting the tool     schen dem
Futterrohrabschnitt (10) und dam and slip carrier to shear said second
shear        Bohrlochkopf (11), so daB der Gleitbecher (40) 4    5
EP 0 368 515 B1                     6 



If necessary, a seal assembly can subsequent-       pins (41) to retrieve
the tool and slip carrier. ly be located above the slip assembly as will be
apparent to those skilled in the art.               PatentansprUche Figure
8 illustrates an alternative arrangement in which four slips are employed.
5   1. Vorrichtung zur AbstUtzung eines rohrfdrmigen Elementes, z. B. eines
Futterrohrabschnittes Claims
(10), innerhalb eines anderen rohrf6rmigen Elementes, z. B. eines
Bohrlochkopfes (I 1), 1. Apparatus for supporting a tubular member
umfassend ein im wesentlichen rohrf6rmiges such as a casing string (10)
within another  10     Werkzeug (15), welches in den ringfdrmigen tubular
member such as a wellhead,(11) com-        Spalt zwischen den genannrten
Elementen ab- prising a generally tubular tool (15) which can    gesenkt
werden kann, einen Gleitteiltrtger be lowered into the annular space
between          (16), der von dem Werkzeug und einer Gleit- said members,
a slip carrier (16) supported        einheit (17), die von dem
Gleitteiltrgger gehal- from said tool and a slip assembly (17) carried   is
ten ist, abgestUtzt wird, wobei die Gleiteinheit by said slip carrier, said
slip assembly includ-    einen Gleitbecher (40) beinhaltet, welcher ge- ing
a slip bowl (40) which can be supported        gen eines der genannten
rohrformigen Ele- against one of said tubular members and a           mente
und eine Vielzahl von winklig beabstan- plurality of angularly spaced slip
elements (44)    deten Gleitelementen (44), die in Klemmein- which can be
urged into wedging engagement  20      griffsstellung zwischen den
genannten Gleitbe- between said slip bowl and the other tubular       cher
und das andere rohrf6rmige Element ge- element, the slip elements (44)
normally being      drackt warden k6nnen, abgestUlzt warden supported by
said slip carrier (16). in a non-      kann, wobei die Gleitelemente (44)
normaler- engaged position by means of releasable first       weise durch
den Gleitteiltrgger (16) mittels Ids- shear pins (46) and said tool (15)
including   25   barer erster Scherbolzen (46), in einer nicht im means
operable to urge the slip elements into       Eingriff befindlichen Lage
abgestUtzt warden said wedging engagement, characterised in           und
und eine im Werkzeug (15) enthaltene that the slip bowl is coupled to the
slip carrier   Einrichtung, die die Gleitelemente in die by second shear
pins (41), each such second         Klemmeingriffsstellung bringt, dadurch
ge- shear pin (41) being arranged to shear at a   30    kennzelchnet, daB
der Gleitbecher mit dem higher shearing force than that at which the
Gleitteiltrdger durch zweite Scherbolzen (41) first shear pins (46)
supporting the slip ele-      verkoppelt ist, wobei jeder solche zweite
ments shear.                                        Scherbolzen (41) derart
angeordnet ist, dal er bel einer gro~eren Scherkralt als derjenigen 2.
Apparatus as claimed in claim 1 wherein the   35    schert, mit der die
ersten Scherbolzen (46), die tool (15) is hydraulically operable.
die Gleitelemente abstUtzen, scheren. .-.    Apparatus as claimed in claim
1 or claim 2      2. Vorrichtung nach Anspruch 1, dadurch ge- wherein the
tool comprises inner and outer          kennzelchnet, dal das Werkzeug (15)
hy- tubular sections (20, 21) which can be moved   40   draulisch
betreibbar ist. axially relative to each other in response to hydraulic
pressure applied thereto, one of said  3. Vorrichtung nach Anspruch I odor
2. dadurch tubular elements (20) being arranged to urge
gekennzeichnet, dali das Weikzeug intiete said slip elements downwardly
into frictional       und  Muoere rohrfbrmige Abschnille (20, 21)
engagement with said slip bowl (40).       45       umfalt, welche in
Abhangigkeil des auf sie ausgeoUbten hydraulischen Druckes axial zuein- 4.
A method of supporting a casing string (10)         ander bewegt werden
konnen, wobei eines dler within a wellhead (11) which comprises lower-
rohrf6rmigen Elemente (20) so angeordnet ist, ing an apparatus of the type
defined in any         daB es die Gleitelemente nach union in Reib-
preceding claim into the annular space be-  50      kontakt mit dem
Gleitbecher (40) drtickt. tween the casing (10) and the wellhead (11) so
that the slip bowl (40) is landed on a shoulder  4. Verfahren ZUr
AbstUtzung eines Fullerrohrab- (42) or similar supporting surface of the
well-    schnittes (ID) innerhalb eines Bohdlochkopfes head, actuating said
tool to shear said first      (11), gekennzelchnet durch Absenkung elner
shear pins (46) and to force said slip elements  55  Vorrichtung
entsprechend den vorhergehenden (44) into wedging engagement between the
AnsprUchen in den ringfdrmigen Spalt zwi- casing and the slip bowl, and,
lifting the tool     schen dem Futterrohrabschnitt (10) und dem and slip
carrier to shear said second shear         Bohrlochkopf (11), so daB der
Gleilbecher (40) 4    7                  EP 0 368 515 B1
8      1        1111(il l IN1  1  111 auf einer Schulter (42) oder einer
ahnlichen         en contact avec friction avec ledit bol (40) pour 



St~tzflache des Bohrlochkopfes aufsetzt, Beta-       coulisses. tigung des
Werkzeuges, um die ersten Scher- bolzen (46) abzuscheren und die
Gleitelemente    4. Procdd6 pour supporter une ligne de tubes (44) in
Klemmeingriffsstellung zwischen dem    5     (10) a l'int6rieur d'une tete
de puits (II), qui Futterrohr und dem  Gleitbecher zu drUcken
comporte l'abaissement d'un dispositif du type und Anheben des Werkzeuges
und des Gleit-            d6fini dans l'une quelconque des revendica-
teiltragers, um die zweiten Scherbolzen (41)         tions prc6dentes dans
I'espace annulaire si- abzuscheren und das Werkzeug und den Gleit-
tue entre le tube (IO) et la tote de puits (11) de ,L.s    teiltrager
rUckzuholen.                     10      telle sorte que le bol (40) pour
coulisses ac- coste sur un 6paulement (42) ou une surface Revendlcatlons
de support analogue de la tote de puits, l'ac- tionnement dudit outil pour
cisailler lesdites 1. Dispositif pour supporter un element tubulaire
premieres goupilles (46) de cisaillement et tel qu'une ligne de tubes (10)
dans un autre  16     pour forcer lesdits 6lements (44) formant cou-
6l6ment tubulaire tel qu'une tote de puits (11),     lisses A venir en
contact avec effet de coin comportant un outil (15) de forme gen6rale
entre le tube et le bol pour coulisses, et le tubulaire qui peut Otre
abaiss6 dans lPespace        relbvement de l'outil et du porteur de
coulisses annulaire situe entre lesdits elements, un por-      pour
cisailler lesdites secondes goupilles (41) "=-~   teur (16) de coulisses
supporte a partir dudit  20   de cisaillement pour recup6rer l'outil et le
por- outil et un ensemble (17) a coulisses port6 par      teur de
coulisses. ledit porteur de coulisses, ledit ensemble & coulisses
comportant un bol (40) pour coulis- ses qui peut Otre supporte contre un
desdits 6lements tubulaires et plusieurs 6lements (44)   25 formant
coulisses espac6s angulairement qui peuvent 8tre repouss6s jusqu'A venir en
contact avec effet de coin entre ledit bol pour coulisses et I'autre
element tubulaire, les e1l- ments (44) formant coulisses etant normale-  3o
ment support~s par ledit porteur (16) de coulis- ses dans une position hors
de prise par l'inter- mediaire de premieres goupilles (46) de cisail-
lement pouvant 8tre eliminees et ledit outil (15) comportant des moyens
pouvant Otre ac-   35 tionnes pour repousser les elements formant coulisses
jusque dans ledit contact avec effet de coin, caracterise en ce que le bol
pour K.)   coulisses est relie au porteur de coulisses par des secondes
goupilles (41) de cisaillement,  40 chacune de ces secondes goupilles (41)
de cisaillement etant agenc6e pour Otre cisaill~e par une force de
cisaillement plus 6levee que celle a laquelle les premieres goupilles (46)
de cisaillement supportant les el6ments formant  45 coulisses sont
cisaill6es. 2. Dispositif selon la revendication, dans lequel l'outil (15)
peut 8tre actionne hydrauliquement. 50 3. Dispositif selon la revendication
1 ou 2, dans lequel l'outil comporte des trongons (20, 21) tubulaires
interieur et ext6rieur qui peuvent etre d6places axialement l'un par
rapport a I'autre en reponse & une pression hydraulique  65 qui leur est
appliquee, l'un (20) desdits e1l- ments tubulaires etant agence pour
repousser lesdits elements formant coulisses vers le bas 5    


