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The invention also includes a method of sus- pending at a wellhead a casing
string, which has In the formation of a well in an oil or gas field,
become stuck before being fully run into the well concentric casing strings
are successively run     bore, the method comprising, (preferably after
cut- down into the well bore through an incomplete   5   ting off an excess
length at the upper end of the wellhead. It sometimes happens that a casing
casing and bevelling the upper end of the remain- string becomes stuck
before it has been run in to  ing casing), fitting the tubular housing of a
novel its full depth. Provided that it has reached a suffi-  device
according to the invention down over an cient depth to be useful, this is
accepted, and the  upper end of the casing by stretching the casing lower
end of the casing string is cemented into the   10  longitudinally and
landing the housing in the well- borehole. However, at that time, the
string will not  head so that an interference fit between the slip be
properly supported at the wellhead, as no hang-  rings and the casing draws
the slip rings axially er or spool fixed to the upper end of the  casing
upwardly in their respective grooves whilst allowing string will have
achieved a proper landing at the  the rings to ride down the casing, and
subse- wellhead. In this circumstance an emergency sus-  is  quently
releasing the casing so that the slip rings pension is necessary.
are drawn by the casing axially downwards in their One such prior emergency
suspension com-        respective grooves to positions in which the rings
prises an annular slip and seal assembly which is  jam between the casing
and housing and the teeth formed in two parts which are hinged together so
on the radially inner surfaces of the rings bite into that the assembly can
be wrapped around a casing   20  the casing both to secure the casing and
to create to be supported. The assembly incorporates a slip  a seal between
the housing and the casing. bowl, and a ring of complementary segmental
slips,     The new support has the advantage of provid- and, above the
slips, an elastomeric seal. In use  ing metal  to  metal sealing and
automatic ener- the assembly is wrapped around a casing and        gization
of the slip sealing rings by the casing landed on a wellhead support
surface near to the   25  string weight in a construction In which the
tubular bottom of the slip and seal assembly, and the slips  housing and
slip rings may be slim enough to be are energised, by means of screws or by
casing     accepted in the narrow annulus around a casing to weight, to
grip the casing.                        be supported, so that in spite of
the multiple slip Although such an assembly can be set through the   ring
grooves there is no need for an increase in the blowout preventer (BOP),
which is advantageous as   3o  height of the  completion above the normal
height. compared to  some previous emergency suspen-           The teeth on
the radially inner surface of the sion systems, one disadvantage of such an
ar-      rings are preferably annular circumferential teeth rangement is
that the two-part construction of the  which are inclined axially upwardly,
that is to say slip and seal assembly inevitably involves a pos-  axially
towards the wider ends of the grooves, so sibility of failure at the very
high pressures to which   35  that they will ride down the casing, but bite
into the the seal may be subjected in use, requiring the    casing when
tended to be forced up the casing assembly to be made more robust than
might        upon release of the stretched casing. otherwise be necessary.
An Increase in completion      There are preferably formed on the radially
height for that casing string may also be neces-   outer surface of each
ring annular circumferential sary. Modern practice also prefers metal to
metal  40  teeth finer than those on the radially inner surface. seals
rather than elastomeric seals. A further con-  The purpose of these fine
teeth is to spread the sideration is that there is very little radial
clearance  jamming load between the rings and the tubular in the annulus
between a casing and the next outer  housing, upon jamming of the rings in
the narrower casing, particularly with large casing sizes of nomi-  lower
ends of the grooves, to avoid excessive nal OD 27,3 cm (10 3/4") and above
.          45  localised radial forces which might distort the cas- In
accordance with the present invention, a     ing. wellhead suspension
device for a casing string         The tubular housing may be a depending
por- comprises a tubular housing which is arranged to   tion of a. spool,
but is preferably a depending be landed at a wellhead; a plurality of
axially    portion of a hanger having, on its outer surface, a spaced
circumferential grooves in the radially inner  50  landing shoulder
positioned axially above the surface of the housing, each groove having a
depth  grooves. The device may then be provided with an which tapers
axially to form a slip ring  bowl; and,  upwardly projecting neck, such as
a screw thread- captive but axially movable within each groove, a  ed
tongue, for carrying of a conventional external respective rigid,
circumferentially continuous, one  sealing assembly  and possibly a landing
for the part, metal sealing and slip ring  which projects  55  hanger of
the next inner casing string. The tubular radially inwardly from the
respective groove and   housing may be provided, below  the annular
which.is provided with teeth on its radially inner  grooves, with a guide
funnel and centralising fin- surface.
gers for use when the housing is lowered over a 2    
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supported.                            screw thread 26, for normal a 27,3 cm
(10 3/4") The suspension device may be manufactured       seal assembly. by
machining the tubular housing, with the grooves     In order to suspend the
prepared upper end of formed in an internal substantially cylindrical en-
the casing string 13 at the wellhead, the emer- velope, and advancing the
slip rings in an unexpan-   5   gency hanger 16 is assembled together with
an ded state axially into the body into alignment with  installation tool
27, which Is screwed to the neck 25 respective ones of the grooves, and
then expand-   and a tool carrier 28, which carries at its lower end ing
the rings radially outwardly beyond their elastic  a 27,3 cm (10 3/4")
casing spear. The tool 27 is limit, using an hydraulic or mechanical tool,
until  sealed by 0 sealing rings, 29 to the spool 10, and they are captive
in the grooves and have the ap-  10  30 to the tool 28. The assembly is
lowered so that propriate diameter.                                the
tubular housing 18 enters the annulus 31 be- The emergency support of a
casing string       tween the casings 11 and 13, guided by the funnel
utilising a suspension device, in accordance with  24 and centralised by
the fingers 23. Simulta- the present invention, is illustrated in the
accom-  neously the casing spear enters the top of the panying drawings, in
which:                    15  casing 13. This continues until the shoulder
17 Figure 1 is a part axial section  through the    lands on a
complementary landing bowl in the device and related parts at the wellhead,
the    housing 10, as shown in Figure 1. parts to the right of the centre
line showing the   By means of pressure applied downwardly on suspension
device being fitted to the casing and  an upper surface 32 of the tool 27,
the emergency the parts on the left hand side of the centre line,  20
hanger is held down on its landing in the spool 10. showing the casing
suspended by the device;      The casing spear is then pulled upwardly to
stretch Figure 2 is an enlargement of part of the Figure  the casing string
13 and to cause the upper end 14 1 with the casing in a slightly different
axial  of the casing to be drawn up through the housing position relatively
to the suspension device; and,  18 and through the slip sealing rings 20.
As shown Figure 3 is an enlargement of partof  theright  25  in Figure 2,
the interference between the casing hand side of Figure 1. but  showing
the casing  and the rings draws each ring up until it abuts the suspended
by the device                          upper end of its respective groove
19, whereafter As illustrated, a casing housing 10 is assumed  the upward
movement of the casing causes it to to be landed in a wellhead and carries
a string of  ride through the rings. This is continued until the 33,97 cm
(13 3/8") OD casing 11 in conventional  30  casing has been drawn up
through all five rings. fashion via, a screw thread 12. A 27,3 cm (10 3/4")
The tension in the casing spear Is then slowly OD casing string 13 is shown
having been run into  released so that the casing string 13 contracts the
well bore through the string 11  . On the as-  downwardly under its own
weight, drawing the five sumption that the string 13 has stuck but deep
rings 20 simultaneously with it down within their enough for its lower end
to have been cemented   35  respective grooves 19, until they jam in the
nar- into the bore hole, the upper end of the exposed   rower bottom parts
of the grooves. At this time the section of casing is cut off at the
wellhead with a  teeth 21  spread the load on the groove walls and
mechanical casing cutter to provide an  upper end  the teeth 22 bite into
the casing to secure the 14 of the casing, which is then milled to provide
casing, and to form a labyrinth seal at the top of the conventional
external bevel 15 as. shown in  40  the annulus 31. This secure seal
position is shown Figure 2.                       .                  on the
left hand side in Figure 1. The casing is then secured in the wellhead by
Thereafter the tool 27 and spear are released means of an emergency tubular
hanger having a      and withdrawn and a conventional seal assembly is body
16 with a landing shoulder 17, and a depend-  fitted to the  neck 25, prior
to running in the next ing housing portion 18 formed on its  inner surface
45  casing string. with five axially spaced. annular grooves 19  These
The housing 16 might be made of 75 K steel grooves taper downwardly at the
conventional slip  and the rings 20 from a hard material such as an angle
of [err] to form slip ring bowls. Initially loosely  inconel alloy. located
within each groove is a tapering sealing and slip ring 20 formed on its
radially outer surface   50   Claims with fine annular circumferential
teeth 21, and on its radially inner surface with three upwardly in-  1  A
wellhead suspension device for a casing clined circumferential  annular
teeth 22. These teeth   string, the device comprising a tubular housing
project into a radially inner cylindrical envelope of  (18) which is
arranged to be landed at a well- the housing 18. At its lower end the
housing 18 is  55  head; a plurality of axially spaced circumferen-
provided with external centralising fingers 23 and a   tial grooves (19) In
the radially inner surface of guide funnel 24. Above the body 16, the
hanger        the housing, each groove having a depth which has a
conventional seal neck 25 having an external     tapers axially to form a
slip ring bowl; and, 3    
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to be supported.                            screw thread 26, for normal a
27,3 cm (10 3/4") The suspension device may be manufactured      seal
assembly. by machining the tubular housing, with the grooves    In order to
suspend the prepared upper end of formed in an internal substantially
cylindrical en-  the casing string 13 at the wellhead, the emer- velope,
and advancing the slip rings in an unexpan-   5   gency hanger 16 is
assembled together with an ded state axially into the body into alignment
with  installation tool 27, which is screwed to the neck 25 respective ones
of the grooves, and then expand-   and a tool carrier 28, which carries at
its lower end ing the rings radially outwardly beyond their elastic  a 27,3
cm (10 3/4") casing spear. The tool 27 is limit, using an hydraulic or
mechanical tool, until  sealed by 0 sealing rings, 29 to the spool 10, and
they are captive in the grooves and have the ap-   10  30 to the tool 28.
The assembly is lowered so that propriate diameter.
the tubular housing 18 enters the annulus 31 be- The emergency support of a
casing string       tween the casings 11 and 13, guided by the funnel
utilising a suspension device, in accordance with  24 and centralised by
the fingers 23. Simulta- the present invention, is illustrated in the
accom-  neously the casing spear enters the top of the panying drawings, in
which:                   15  casing 13. This continues until the shoulder
17 Figure 1 is a part axial section through the    lands on a complementary
landing bowl in the device and related parts at the wellhead, the   housing
10, as shown in Figure 1. parts to the right of the centre line showing the
By means of pressure applied downwardly on suspension device being fitted
to the casing and  an upper surface 32 of the tool 27, the emergency the
parts on the left hand side of the centre line   20  hanger is held down on
its landing In the spool 10. showing the casing suspended by the device;
The casing spear is then pulled upwardly to stretch Figure 2 is an
enlargement of part of the Figure  the casing string 13 and to cause the
upper end 14 1 with the casing in a slightly different axial  of the casing
to be drawn up through the housing position relatively to the suspension
device; and,  18 and through the slip sealing rings 20. As shown Figure 3
is an enlargement of part of the right  25  in Figure 2, the interference
between the casing hand side of Figure 1  but showing the casing   and the
rings draws each ring up until it abuts the suspended by the device.
upper end of its respective groove 19, whereafter As illustrated, a casing
housing 10 is assumed  the upward movement of the casing causes it to to be
landed in a wellhead and carries a string of  ride through the rings. This
is continued until the 33,97 cm (13 3(8") OD casing 11 in conventional  30
casing has been drawn up through all five rings. fashion via  a screw
thread 12. A 27,3 cm (10 3/4")  The tension in the casing spear Is then
slowly OD casing string 13 is shown having been run into  released so that
the casing string 13 contracts the well bore through the string 11. On the
as-    downwardly under its own weight, drawing the five sumption that the
string 13 has stuck but deep     rings 20 simultaneously with it down
within their enough for its lower end to have been cemented   35
respective grooves 19, until they jam in the nar- into the bore hole, the
upper end of the exposed   rower bottom parts of the grooves. At this time
the section of casing is cut off at the wellhead with a  teeth 21 spread
the load on the groove walls and mechanical casing cutter to provide an
upper end  the teeth 22 bite into the casing to secure the 14 of the
casing, which is then milled to provide  casing, and to form a labyrinth
seal at the top of the conventional external bevel 15 as  shown in  40  the
annulus 31. This secure seal position Is shown Figure 2.
on the left hand side in Figure 1. The casing is then secured in the
wellhead by      Thereafter the tool 27 and spear are released means of an
emergency tubular hanger having a      and withdrawn and a conventional
seal assembly is body 16 with a landing shoulder 17, and a depend-  fitted
to the neck 25, prior to running in the next ing housing portion 18 formed
on its inner surface   45  casing string. with five axially spaced annular
grooves 19. These    The housing 16 might be made of 75 K steel grooves
taper downwardly at the conventional slip  and the rings 20 from a hard
material such as an angle of [err], to form slip ring bowls. Initially
loosely  inconel alloy. located within each groove is a tapering sealing
and slip ring 20 formed on its radially outer surface   50  Claims with
fine annular circumferential teeth 21, and on its radially inner surface
with three upwardly in-  1. A wellhead suspension device for a casing
clined circumferential annular teeth 22. These teeth   string, the device
comprising a tubular housing project into a radially inner cylindrical
envelope of  (18) which is arranged to be landed at a well- the housing 18.
At its lower end the housing 18 is  55  head; a plurality of axially spaced
circumferen- provided with external centralising fingers 23 and a  tial
grooves (19) in the radially inner surface of guide funnel 24. Above the
body 16, the hanger        the housing, each groove having a depth which
has a conventional seal neck 25 having an external    tapers axially to
form a slip ring bowl; and, 3   
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axially movable within each groove,   casing a respective rigid,
circumferentially continuous, one part, metal sealing and slip ring (20)
which  Patentansprlche             C   L    M    S projects radially
inwardly from the respective groove and which Is provided with teeth (22)
5   1. Aufhangungsvorrichtung fOr eine Verrohrung in on its radially inner
surface.                     elnem Bohrlochkopf, gekennzelchnet durch ein
rohrf6rmiges Gehiuse (18), das zur Befe- 2. A device according to claim 1,
in which the         stigung in einem Bohrlochkopf vorgesehen ist, teeth
are annular circumferential teeth (22)       und eine Vielzahl von am
Umfang angeordne- which are inclined axially upwardly.       10      ten,
axial beabstandeten Nuten (19) radial an der Innenflache des Gehauses
besitzt, wobei 3. A device according to claim 1 or claim 2, in        sich
die Tiefe jeder Nut axial verjUngt, um eine which further teeth (21) are
provided on the       Ausnehmung fOr elnen Gleitring zu bilden, so-
radially outer surface of each ring, the'further   wie durch einen in jeder
Nut eingeschlosse- teeth being annular circumferential teeth, finer  15
nen, jedoch axial beweglichen, entsprechend than those on the radially
inner surface of the    steifen, am Umfang nicht unterbrochenen, ein- ring.
teiligen Metall-Dichtungs- und Gleitring (20), welcher aus der
entsprechenden Nut nach in- , 4. A device according to any one of the
preced-         nen vorsteht und welcher an seiner radialen ing claims, in
which the tubular housing is ..a  .20  Innenflache mit Zahnen (22) versehen
ist. depending portion of a hanger (16) having, on its outer surface, a
landing shoulder (17) posi-  2. Vorrichtung nach Anspruch 1, dadurch ge-
tioned axially above the grooves.                   kennzelchnet, dal3 die
Zahne (22) ringf6rmig am Umfang und axial nach oben angewinkelt 5. A device
according to claim 4, which has an   25    angeordnet sind. upwardly
projecting screw threaded neck:(25) for carrying a sealing assembly.
3. Vorrichtung nach Anspruch 1 oder 2, dadurch gekennzeitchnet, daB weitere
Zahne (21) ra- 6. A device according to any one of the preced-        dial
an der Auflenfliche jedes Ringes vorgese. ing claims, in which the tubular
housing is  30    hen sind,.wobei die weiteren Zahne ringformig provided'
below the annular grooves, with a        am Umfang..angeordnet und
zierlicher als Jene guide funnel (24) and centralising fingers (23).
sind, die sich radial an der Innenflache des Ringes befinden. 7. A method
of suspending at a wellhead a cas- ing string (13) which has become stuck
before  35  4. Vorrichtung nach einem  oder mehreren der being fully run
into the well bore, the method     vorhergehenden  Ansprache, dadurch  ge-
comprising fitting the tubular housing. (18) of a  kennzelchnet, dal) das
rohrf6rmige Gehluse device according to any one of the preceding       ein
unterer Tell. einer Aufhangung (16) ist, der 'claims down over an upper end
of the casing        an. seiner AuBenflache eine Setzschulter (17) by
stretching the casing longitudinally and   40   aufweist, die sich axial
oberhalb der Nuten landing the housing in the wellhead so that an
befindet..... interference fit between the slip. rings. (?Q) and the casing
draws the slip rings axially upwardly  5. Vorrichtung nach Anspruch 4,
dadurch ge- in their respective grooves (19). whilst allowing
kcekinzelchnet, daB sie einen nach oben vor- the rings to ride down the
casing, and subse-   45  stehenden, mit (3ewinde versehenen Hals (25)
quently releasing the casing so that the slip      zum- . Halten einer
Dichtungseinrichtung auf- rings are drawn by the casing axially down-
weist. wards in their respective grooves 'to positions in which the
rings.jam between the casing and   5. Vorrichtung nach einem oder mehreren
der the housing and the teeth (22) on the radially  5o  vorhergehenden
Anspr~che, dadurch  go- inner surfaces of the' rings bite into the casing
kennzelchnet, daB das rohrformige Gehause both to secure the casing and to
create. a seal    unterhalb der ringf6rmigen Nuten mit einer between the
housing and the casing.                F0hrungskonus (24) und
Zentrierfingern (23) versehen ist. a  A method according to claim 7, in
which an  55 excess length at the upper end of the casing. is  7. Verfahren
zur Aufhangung einer Verrohrung in cut off and the upper edge of the casing
is        einem Bohrlochkopf (13), welche vor dem voll- bevelled (15)
before fitting the device to the  standigen Absenken Im Bohrloch steckenge-
4   
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11111111111111111111111111111 blieben let, gekennzelchnet durch das Befe-
3. Dispositif selon la revendication 1 ou 2, dans stigen des rohrformigen
Gehluses -(18) einer        lequel d'autres dents (21) sont agencees sur la
Vorrichtung nach einem  oder rmehreren der         surface radialement
exterieure de chaque an- vorhergehenden AnsprUche auf- dern oberen
neau, les autres dents etant des dents circon- Ende der Verrohrung  durch
langsseitiges   5      f6rentielles annulaires, plus petites que celles
Strecken der Verrohrung und Festsetzen des         existant sur la surface
radialement interieure Gehauses im Bohrlochkopf, so daB eine Prel3-
de l'anneau. passung zwischen den Gleitringen (20) und der Verrohrung die
Gleitringe (20) in ihren entspre-  4. Dispositif selon l'une quelconque des
revendi- chenden Nuten (19) axial nach oben zieht,  10      cations
pr~c6dentes, dans loquel le boltier tu- wobel es den Ringen moglich ist, an
der Ver-       bulaire est une partie suspendue d'un dispositif rohrung
nach unten zu rutschen und demzufol-       de suspension (18) comportant,
sur sa surface ge die Verrohrung freizugeben, so daR die
exterieure, un epaulement d'appui (17) posi- Gleitringe durch die
Verrohrung in ihren ent-      tionn6 axialement au dessus des gorges.
sprechenden Nuten axial nach unten in Positio-  75 nen gezogen werden, in
welchen die Ringe        5. Dispositif selon la revendication 4, qui
compor- sich zwischen der Verrohrung und dem Ge-           te un col filet4
(25) faisant saillie vers le haut house verkilemmen, und die an den
radialen         pour supporter un ensemble d'dtanch6ite. Inneren Flfchen
der Ringe befindlichen ZUhne (22) sich in die Verrohrung eindrUcken,. um
die  20  6. Dispositif selon l'une quelconque des revendi- Verrohrung
sowohl zu befestigen als auch eine      cations pr~cedentes, dans lequel le
boltier tu- Abdichtung zwischen dem Gehause und der            bulaire est
muni, en dessous des gorges annu- Verrohrung zu schaffen.      -
laires, d'un entonnoir de guidage (24) et de doigts de centrage (23). 8.
Verfahren nach Anspruch 7, dadurch gekenn-   25 zeichnet, daB eine
UberschUssige. Lnge. am      7. Proc~d6 consistant a suspendre au niveau
oberen Ende der Verrohrung abgeschnitten           d'une tte de puits une
ligne de tubage (13) wird und die obere Kante der Verrohrung mit        qui
a t.6 Immobilis6e avant d'etre entibrement einer Schrage (15) versehen
wird, bev.or die       descendue & l'int6rieur de l'al6sage de puits,
Aufhangungsvorrichtung an der Verrohrung be-  30   le proc6d6 consistant a
agencer le boltier tu- festigt wird.                 ...... ..
bulaire (18).d'un dispositif selon l'une quelcon- qua des revendications
prdcddentes vers le Revendlcatlons
bas sur une extrdmitd supdrieure du tubage par dtirage du tubage
longitudinalement et 1. Disposltif de suspension d'une ligne de.tubage   35
mise en appul du boltier dans la tWte de puits au niveau d'une tote de
puits, le dispositif       de telle sorte qu'un agencement avec interac-
comportant un bolder tubulaire (18) qui est        tion existant entre les
anneaux (20) formant agence pour etre en appui au niveau d'une
coulisse et le tubage tire les anneaux formant J.-'   tete de puits,
plusieurs gorges circonferentiel-     coulisse axialement vers le haut dans
leur gor- les (19) axialement espacees situees dans .Ia  40  ge. respective
(19) tout en permettant aux an- surface radialement interieure du bolter,
.cha-    neaux de se deplacer vers le bas du tubage, et que gorge ayant une
profondeur qul diminue         d ensuite relacher le tubage de telle sorte
que axialement pour former une cuvotte pour an-        les anneaux formant
coulisse sont tirds par le neau formant coulisse, et, en 6tant captif.mals
tubage axialement vers le bas dans leur gorge axialement mobile a
l'int6rieur de chaque gor-  45  respective. vers des positions dans
lesquelles ge, un anneau correspondant (20) d'6tanchelt6      les anneaux
sont colnces entre le tubage et le et formant coulisse, m~tallique,
rigide,Icontinu   boftier at lee dents (22) situ6es sur les surfa-
circonferentiellement, en une sieule piece, qui    ces radialement
intdrieures des anneaux mor- fait sailiie radialement vers l'intreur a
partir   dent dans le tubage & la fois pour fixer le de la gorge
correspondante et qui est muni de   so  tubage.et pour crder une dtanchdit6
entre le dents (22) sur sa surface radialement intdrieu-    botier et le
tubage. re.                          : 8. Procede selon la revendication 7,
dans loquel 2. Dispositif selon la revendication 1 dans lequel     une
longueur en exces existant au niveau de les dents sont des dents (22)
circonftrentielles   s5  I'extr6mite superieure du tubage est d6coup~o
annulaires qui sont inclin6es axialement vers le   et le. bord sup~rieur du
tubage est biseaut6 haut.                                              (15)
avant d'aqencer           -l dispositif curle tubage. 5    


