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It is an object of the present invention to pro- vide a wellhead assembly
which can be serviced in The invention relates to a wellhead assembly  a
non-destructive manner, and of which the seal for suspending casing strings
concentrically into a  locations can be accessed without cutting any cas-
well such as an oil well or a gas well.       5   ings string. A well
comprises a borehole drilled from sur-     To this end the wellhead
assembly according face to an underground formation layer from which  to
the invention is characterized in that the outer oil and/or gas is
produced. Such a well is cased to  diameter of the upper end of a casing
hanger prevent collapse of the borehole. A well is started  having a
smaller diameter is smaller than the inner with a relatively large hole
which is cased as soon   10  diameter of the upper end of a casing hanger
as possible with a so-called surface casing or con-  having a larger
diameter, in that each casing hang- ductor which is cemented in the
borehole. The well  er further includes an annular member having a is then
continued with a smaller hole drilled to an  sealing surface cooperating
with the annular seal- intermediate depth; this hole is cased by an inter-
ing means, and in that each annular member is mediate casing which extends
to surface. The up-  15  provided with locking means for locking the
annular per end of the intermediate casing extends concen-  sealing means
in vertical direction with respect to trically through the conductor and at
least part of  the corresponding casing hanger. the intermediate casing is
cemented in the           Reference is made to USA patent specification
borehole. The well is then continued with again a  No. 3 548 934. This
publication relates to a well- smaller hole drilled to the production zone;
this  20  head for a completion system wherein the casings hole is cased by
the production casing which ex-  are suspended with a so-called ocean
bottom sus- tends to surface. The upper end of the production  pension
system. The wellhead is secured to the casing extends concentrically
through the inter-  upper end of a suspended outer casing, the sus- mediate
casing and at least part of the production  pended inner casing and the
suspended innermost casing is cemented in the borehole.          25  casing
are extended into the wellhead. The well- The upper ends of the
intermediate casing and  head is provided with sealing means which are set
the production casing are suspended from a well-  between the inner surface
of the wellhead and the head assembly which is supported on the surface
outer surfaces of the upper ends of the extended casing.
inner casing and innermost casing and the sealing British patent
application publication No. 2 004   30  means are fixed in the wellhead by
means of 932 discloses a wellhead assembly comprising a    locking dogs. As
the sealing means are not casing normally vertical housing provided a with
central  hangers this publication is not relevant to the bore, with an
inwardly projecting supporting shoul-  present invention. der, and with
means for securing the housing to a    The arrangement of the annular
sealing means surface casing, two or more casing hangers ar-  35  above the
shoulders allows the locations of the ranged concentrically in the central
bore of the  sealing means to be accessed without removal of housing, the
outermost casing hanger being sus-   the casing hanger. When the housing
has a cylin- pended from the inwardly projecting supporting    drical shape
and a blowout preventer is installed on shoulder of the housing, and
annular sealing means  top of the housing the annular sealing means can
each arranged around the upper end of a casing   40  be further removed
through the blowout preventer, hanger preventing fluid communication
between     which operation is accomplished under full pres- the annular
space around a casing hanger and the  sure control of the blowout
preventer. central bore, wherein each casing hanger except
Advantageously the housing comprises a tubu- the innermost one is provided
with an inwardly   lar lower part and a tubular upper part, said parts
projecting supporting shoulder from which the adja-  45  being detachably
connected to each other, wherein cent casing hanger having a smaller
diameter is  the lower part is provided with inwardly projecting suspended,
wherein the upper end of a casing      supporting shoulder, and wherein the
annular seal- hanger having a smaller diameter extends further in  ing
means are located in the upper part. the central bore than the upper end of
a casing      In case a complete overhaul of the wellhead hanger having a
larger diameter, and wherein the   so  assembly is required, the annular
sealing means annular sealing means are arranged between the    are first
removed through the central bore in the upper end of each casing hanger and
the wall of  top of the tubular upper part of the housing, the central
bore.                                 whereafter the annular spaces around
the hanger Access to the sealing means may be required,  elements are
capped, and subsequently the tubular for example if leakage from an annular
space oc-  55  upper part is lifted from the lower part. It may also curs.
A major problem with this kind of wellhead is  be required to replace the
tubular upper part. If for that the sealing elements cannot be accessed
with-  example the well pressure has decreased or in- out cutting one or
more casings.                  creased during the lifetime of the well, the
tubular 2   
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replaced by a tubular upper part   The outermost casing hanger 20 is
provided designed for lower or higher pressures.           with an
outwardly projecting shoulder 26 extending The invention will now be
described by way of  along the outer circumference of the outermost example
with reference to the accompanying draw-  casing hanger 20, and an inwardly
projecting sup- ings, in which:                              5   porting
shoulder 28 extending along the inner cir- Figure 1 shows schematically a
longitudinal sec-  cumference of the outermost casing hanger 20 and tion of
the wellhead assembly according to the  arranged above the outwardly
projecting shoulder invention;                                     26. The
outwardly projecting shoulder 26 is sup- Figure 2 shows schematically part
of a cross-  ported by the inwardly projecting supporting shoul- section of
an annular sealing means for the  10  der 11 of the housing 1. A guiding
section 30 is wellhead assembly of Figure 1 drawn to a scale  provided in
the outermost casing hanger element larger than the scale of Figure 1; and
20 below its outwardly projecting shoulder 26. The Figure 3 shows
schematically a longitudinal sec-  external diameter of the guiding section
30 cor- tion of the wellhead assembly of Figure 1 in a  responds to the
inner diameter of the inwardly disassembled state.
is  projecting supporting shoulder 11 of the tubular The wellhead assembly
depicted in Figures 1-3  lower part 5 so as to centralize the outermost
comprises a housing 1 which is supported at its   casing hanger 20. An
outer annular space 32 is lower end on a surface casing 3. The surface
formed between the outer most casing hanger 20 casing 3 is cemented in a
borehole (not shown).   and the wall of the central bore 9 in the housing
1, The housing 1 includes a tubular lower part 5   20  which outer annular
space 32 is in communication resting on the surface casing 3 and a tubular
upper  with an annulus 34 around the outer intermediate part 7 which is
open at its upper end. The tubular  casing 21 suspended from the outermost
casing lower part 5 and the tubular upper part 7 are     hanger 20 via a
bore 36 in said outermost casing detachably interconnected by means of
clamp 8.    hanger 20. The housing 1 has a central bore 9 extending   25
Casing hanger 22 is provided with an outwardly through both the tubular
lower part 5 and the     projecting shoulder 40 extending along the outer
tubular upper part 7.                             circumference of the
casing hanger 22, and an A blowout preventer (not shown) can be con-
inwardly projecting supporting shoulder 42 extend- nected to the upper end
of the tubular upper part 7  ing along the inner circumference of the
casing of the housing 1. A blowout preventer is an assem-  30  hanger 22
and arranged above the outwardly pro- bly with a central bore through which
tubulars can  jecting shoulder 40. The outwardly projecting be lowered into
the well which assembly is pro-   shoulder 40 is supported by the inwardly
projecting vided with rams for closing off the central bore to  supporting
shoulder 28 of the outermost casing prevent uncontrolled fluid flowouts of
the well. Suit-  hanger 20. A guiding section 44 is provided in the ably
the blowout preventer is so selected that the   35  casing hanger 22 below
its outwardly projecting diameter of its central bore corresponds to the
shoulder 40, which guiding section 44 has an exter- diameter of the central
bore 9.                   nal diameter corresponding to the inner diameter
of An inwardly projecting supporting shoulder 11  the inwardly projecting
shoulder 28 of the out- is arranged in the central bore 9, which shoulder
11  ermost casing hanger 20 so as to centralize the has an annular shape
and extends along the inner  40  casing hanger 22. A first inner annular
space 46 is circumference of the tubular lower part 5 of the  formed
between the casing hanger 22 and the housing 1.
inner surface of the outermost casing hanger 20, The wellhead assembly
comprises three casing  which first inner annular space 46 is in communica-
hangers 20, 22 and 24 which are arranged concen-  tion with an annulus 48
around the inner intermedi- trically in the central bore 9 of the housing
1. The  45  ate casing 23 suspended from the casing hanger outermost casing
hanger 20 is larger than the cas-  22 via a bore 50 in the casing hanger
22. ing hanger 22 which in its turn is larger than the   Innermost casing
hanger 24 is provided with an innermost casing hanger 24. The upper end of
the  outwardly projecting shoulder 60 extending along innermost casing
hanger 24 extends further into the  the outer circumference of the
innermost casing central bore 9, than the upper end of larger casing   50
hanger 24. The outwardly projecting shoulder 60 is hanger 23, of which the
upper end extends further  supported by the inwardly projecting support
shoul- in the central bore 9 than that of the outermost,  der 42 of the
casing hanger 22. A guiding section largest casing hanger 20. Outer
intermediate cas-  62 is provided in the innermost casing hanger 24 ing 21
is suspended from the outermost casing     below outwardly projecting
shoulder 60, which hanger 20, inner intermediate casing 23 is sus-  55
guiding section 62 has an external diameter cor- pended from casing hanger
22 and production cas-  responding to the inner diameter of the internal
ing 25 is suspended from the innermost casing    inwardly projecting
support shoulder 42 so as to hanger 24.
centralize the second inner hanger element 24 in 3  
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A second inner annular     sealing means 76,78,80 and is provided with
space 64 is formed between the innermost casing  means for connecting an
external pressure gauge hanger 24 and the inner surface of the casing
(not shown). hanger 22, which second inner annular space 64 is   A tubing
100 extends into the well, which tub- in communication with an annulus 66
around the   5   ing 100 is suspended from a tubing hanger 102 production
casing 25 suspended from said inner-  supported in the upper end of the
housing 1. most casing hanger 24 via a bore 67 in the inner-   Figure 2
shows the left side of the cross- most casing hanger 24.
section of an annular sealing means that can re- The upper end of the
innermost casing hanger  place any one of the annular sealing means 76, 78
24 extends further in the central bore 9 of the  10  or 80. The seal
includes an annular central member housing 1 than the upper end of the
larger casing  104 having a tapering inner surface in the form of hanger
22, and the upper end of the casing hanger  inner annular wedge 106, a
tapering outer surface 22 in its turn extends further in the central bore 9
in the form of outer annular wedge 108, a lower than the upper end of the
larger outermost casing  sealing ring 110 and an upper sealing ring 112.
hanger 20. The outer diameter of the upper end of  is  The upper sealing
ring 112 is provided with an the innermost casing hanger 24 is smaller than
the  inner sealing lip 112 and an outer sealing lip 118, inner diameter of
the upper end of the larger cas-  and the lower sealing ring 110 is
provided with ing hanger 22, and the outer diameter of the upper  inner
sealing lip 116 and with outer sealing lip 120. end of the casing hanger 22
is smaller than the  The sealing lips 112,116,118 and 120 extend along
inner diameter of the upper end of the larger out-  20  the circumference
of the sealing means. When ermost casing hanger 20.
installed the lower sealing ring 110 rests on a Each hanger element
20,22,24 is at its upper  support (e.g. a support ring 85 or 87 in Figure
1), end provided with an annular member 70,72,74     the upper sealing ring
112 is pressed downwards having a sealing surface cooperating with a pres-
by a lock down nut (for example nut 86 or 84 in sure activateable metal to
metal annular sealing   25  Figure 1), the outer seal lips 118 and 120 are
means 76,78,80 arranged between the upper end    arranged against the wall
of the bore 9 (see Figure of each casing hanger 20, 22 and 24 and the wall
1) and the inner sealing lips 112 and 116 are of the central bore 9 in the
housing 1, so as to seal  arranged against an upper end of a casing hanger.
the annular spaces 32,46,64 around the casing        The sealing lips are
forced to displace in radial hangers 20,22,24. Each annular member 70,72,74
30  direction by the annular wedge 106 and 108 as the is at its upper end
provided with locking means for  upper seal ring 112 is forced downwards.
locking the annular sealing means 76,78,80 which    To avoid trapping of
fluid the seal rings 110 cooperates with said annular member 70,72,74 in
and 112 have been provided with bores 122 and vertical direction, each
locking means being formed  the wedges with passages 123. as a lock down
nut 82,84,86. Annular sealing   35   The upper sealing ring 112 and the
lower seal- means 80 rests on a support ring 87 provided with  ing ring 110
have m-shaped cross-sections wherein passages which support ring rests in
lock down nut  the open sides face each other. The ringshaped 84. Annular
sealing means 78 rests on support ring  middle legs 125 and 126 can slide
along each 85 provided with passages which support ring rests  other, these
legs are provided with a plurality of in lock down nut 82.
40  openings 127 and 128, the openings are distributed The advantage of the
wellhead assembly ac-    at regular intervals along the circumference of
the cording to the present invention is that if annular  middle legs 125
and 126 and the openings face sealing means 80 has been removed, one can
each other. A pin 130 can be inserted through unscrew easily the lock down
nut 84 and remove   some of the facing openings 127 and 128. In this the
annular sealing means 78. Thereafter, the lock  45  case one of the
openings is elongated in axial down nut 82 can be unscrewed and the annular
direction so as to define the axial displacement of sealing means 76 can be
removed.                 the upper sealing ring 112 relative to the lower
The tubular upper part 7 is provided with outlet  sealing ring 110 (in
Figure 2 opening 127 is the openings 90,92,94 which are in communication
with  elongated opening). an annular space 32,46,64, respectively. In the
so  Through the openings without a pin, fluid com- outlet openings 90,92,94
external valves (not    munication is possible and this enables pressure
shown) can be fitted. Through the outlet openings  testing the seal by the
inner sealing lips 114 and drilling fluid can pass which is displaced by
cement  116 and the outer sealing lips 118 and 120. pumped into the well to
fill the annular space      As shown in Figure 3 an outer cap 130, a first
around a casing. The tubular upper part 7 is further  55  inner cap 132 and
a second inner cap 134 are provided with bores (not shown) for pressure
test-  mounted to the annular members 70,72,74 when ing the annular sealing
means 76,78,80. Each of  the tubular upper part 7 and the annular sealing
these bores is in communication with an annular  means 76,78,80 are to be
removed from the well- 4 



7                EP 0 422 705 B1                   8 head assembly. The
outer cap 130 extends into the  With the caps 130,132,134 installed the
tubular outer annular space 32 around the outer hanger   upper part 7 is
removed from the tubular lower part element 20 and is sealed in the annular
space 32,  5. Installation of the tubular upper part 7 occurs in the first
inner cap 132 extends into the first inner  a reversed order. annular space
46 around the first inner hanger   5 element 22 and is sealed in the
annular space 46,  Claims and the second inner cap 134 extends into the
second inner annular space 64 around the second  1. A wellhead assembly
comprising a normally inner hanger element 24 and is sealed in the
vertical housing (1) provided a with central annular space 64.
10       bore (9), with an inwardly projecting supporting During normal use
of the wellhead assembly       shoulder (11), and with means for securing
the with reference to Figs. 1-3, the annuli 34,48,66     housing to a
surface casing (3), two or more around the inner casings are filled with
cement and  casing hangers (20, 22, 24) arranged concen- the external
valves located the outlet openings     trically in the central bore (9) of
the housing 90,92,94 in the tubular upper part 7 are closed.  is  (1), the
outermost casing hanger (20) being Gas which may enter into said annuli
34,48,66 may    suspended from the inwardly projecting sup- migrate through
the cement in said annuli 34,48,66   porting shoulder (11) of the housing
(1), and and enter the annular spaces 32,46,64 around the     annular
sealing means (76, 78, 80) each ar- casing hangers 20,22,24 via the bores
36,50,67 in   ranged around the upper end of a casing the casing hangers
20,22,24. The annular spaces  20  hanger (20, 22, 24) preventing fluid
commu- 32,46,64 are sealed by the annular sealing means     nication
between the annular space around a 76,78,80 in order to confirm the gas in
the annular  casing hanger (20, 22, 24) and the central bore spaces
32,46,64.                                    (9), wherein each casing
hanger (20, 22) ex- If disassembling of the wellhead assembly is     cept
the innermost one (24) is provided with an required, for example to replace
the annular sealing   25  inwardly projecting supporting shoulder (28,
means 76,78,80 and the annular face members          42) from which the
adjacent casing hanger (22, 70,72,74, a blowout preventer (not shown) is
moun-   24) having a smaller diameter is suspended, ted on top of the
tubular upper part 7. The blowout  wherein the upper end of a casing hanger
(24, preventer (BOP) has a central bore which has the     22) having a
smaller diameter extends further same diameter as the central bore 9 of the
housing   30  in the central bore (9) than the upper end of a 1. The BOP is
opened and the tubing 100 and the     casing hanger (22, 20) having a
larger diam- tubing hanger 102 are removed through the BOP.       eter, and
wherein the annular sealing means Subsequently the uppermost lock down nut
86 is      (76, 78, 80) are arranged between the upper removed through the
BOP, thereby providing ac-      end of each casing hanger (20, 22, 24) and
the cess to the uppermost annular sealing means 80,  35  wall of the
central bore (9), characterized in annular member 74 and support ring 87,
which are    that the outer diameter of the upper end of a removed through
the BOP. Subsequently the next       casing hanger (24, 22) having a
smaller diam- lower lock down nut 84 is removed through the        eter is
smaller than the inner diameter of the BOP, thereby providing access to the
next lower      upper end of a casing hanger having a larger annular
sealing means 78, annular member 72 and   40  diameter (22, 20), in that
each casing hanger support ring 85, which are removed through the      (20,
22, 24) further includes an annular mem- BOP. Subsequently the lowermost
lock down nut        ber (70, 72, 74) having a sealing surface coop- 82 is
removed through the BOP, thereby providing     erating with the annular
sealing means (76, 78, access to the lowermost annular sealing means 76
80), and in that each annular member (70, 72, and annular member 70, which
are removed   45        74) is provided with locking means (82, 84, 86)
through the BOP. Assembling of the wellhead as-     for locking the annular
sealing (76, 78, 80) sembly occurs in a reversed order.
means in vertical direction with respect to the Since the BOP does not have
to be removed        corresponding casing hanger (20, 22, 24). during
assembling and disassembling of the well- head assembly, said assembling
and said disas-  50  2. The wellhead assembly of claim 1, wherein the
sembling can occur under BOP pressure control.       housing (1) comprises
a tubular lower part (5) If removal of the tubular upper part 7 is re-
and a tubular upper part (7), said parts being quired, for example to
replace a high pressure       detachably connected to each other, wherein
upper part by a low pressure upper part or vice     the lower part (5) is
provided with the inwardly versa, the annular sealing means 76,78,80 are
first  55  projecting  supporting  shoulder (11), and removed as described
hereinbefore. Subsequently     wherein the annular sealing means (76, 78,
caps 130,132,134 are inserted through the BOP        80) are located in the
upper part (7). and mounted to the annular members 70,72,74. 



7                 EP 0 422 705 B1                    8 head assembly. The
outer cap 130 extends into the  With the caps 130,132,134 installed the
tubular outer annular space 32 around the outer hanger     upper part 7 is
removed from the tubular lower part element 20 and is sealed in the annular
space 32,  5. Installation of the tubular upper part 7 occurs in the first
inner cap 132 extends into the first inner  a reversed order. annular space
46 around the first inner hanger   5 element 22 and is sealed in the
annular space 46,  Claims and the second inner cap 134 extends into the
second inner annular space 64 around the second    1. A wellhead assembly
comprising a normally inner hanger element 24 and is sealed in the
vertical housing (1) provided a with central annular space 64.
10      bore (9), with an inwardly projecting supporting During normal use
of the wellhead assembly         shoulder (11), and with means for securing
the with reference to Figs. 1-3, the annuli 34,48,66      housing to a
surface casing (3), two or more around the inner casings are filled with
cement and   casing hangers (20, 22, 24) arranged concen- the external
valves located the outlet openings       trically in the central bore (9)
of the housing 90,92,94 in the tubular upper part 7 are closed.  15  (1),
the outermost casing hanger (20) being Gas which may enter into said annuli
34,48,66 may     suspended from the inwardly projecting sup- migrate
through the cement in said annuli 34,48,66    porting shoulder (11) of the
housing (1), and and enter the annular spaces 32,46,64 around the
annular sealing means (76, 78, 80) each ar- casing hangers 20,22,24 via the
bores 36,50,67 in     ranged around the upper end of a casing the casing
hangers 20,22,24. The annular spaces   20  hanger (20, 22, 24) preventing
fluid commu- 32,46,64 are sealed by the annular sealing means      nication
between the annular space around a 76,78,80 in order to confirm the gas in
the annular   casing hanger (20, 22, 24) and the central bore spaces
32,46,64.                                      (9), wherein each casing
hanger (20, 22) ex- If disassembling of the wellhead assembly is       cept
the innermost one (24) is provided with an required, for example to replace
the annular sealing   25  inwardly projecting supporting shoulder (28,
means 76,78,80 and the annular face members           42) from which the
adjacent casing hanger (22, 70,72,74, a blowout preventer (not shown) is
moun-    24) having a smaller diameter is suspended, ted on top of the
tubular upper part 7. The blowout   wherein the upper end of a casing
hanger (24, preventer (BOP) has a central bore which has the      22)
having a smaller diameter extends further same diameter as the central bore
9 of the housing   30  in the central bore (9) than the upper end of a 1.
The BOP is opened and the tubing 100 and the       casing hanger (22, 20)
having a larger diam- tubing hanger 102 are removed through the BOP.
eter, and wherein the annular sealing means Subsequently the uppermost lock
down nut 86 is        (76, 78, 80) are arranged between the upper removed
through the BOP, thereby providing ac-        end of each casing hanger
(20, 22, 24) and the cess to the uppermost annular sealing means 80,  35
wall of the central bore (9), characterized in annular member 74 and
support ring 87, which are      that the outer diameter of the upper end of
a removed through the BOP. Subsequently the next        casing hanger (24,
22) having a smaller diam- lower lock down nut 84 is removed through the
eter is smaller than the inner diameter of the BOP, thereby providing
access to the next lower       upper end of a casing hanger having a larger
annular sealing means 78, annular member 72 and   40  diameter (22, 20), in
that each casing hanger support ring 85, which are removed through the
(20, 22, 24) further includes an annular mem- BOP. Subsequently the
lowermost lock down nut         ber (70, 72, 74) having a sealing surface
coop- 82 is removed through the BOP, thereby providing      erating with
the annular sealing means (76, 78, access to the lowermost annular sealing
means 76      80), and in that each annular member (70, 72, and annular
member 70, which are removed   45         74) is provided with locking
means (82, 84, 86) through the BOP. Assembling of the wellhead as-
for locking the annular sealing (76, 78, 80) sembly occurs in a reversed
order.                    means in vertical direction with respect to the
Since the BOP does not have to be removed          corresponding casing
hanger (20, 22, 24). during assembling and disassembling of the well- head
assembly, said assembling and said disas-  50  2. The wellhead assembly of
claim 1, wherein the sembling can occur under BOP pressure control.
housing (1) comprises a tubular lower part (5) If removal of the tubular
upper part 7 is re-      and a tubular upper part (7), said parts being
quired, for example to replace a high pressure        detachably connected
to each other, wherein upper part by a low pressure upper part or vice
the lower part (5) is provided with the inwardly versa, the annular sealing
means 76,78,80 are first  55  projecting  supporting  shoulder (11), and
removed as described hereinbefore. Subsequently       wherein the annular
sealing means (76, 78, caps 130,132,134 are inserted through the BOP
80) are located in the upper part (7). and mounted to the annular members
70,72,74. 



5    9                EP 0 422 705 B1                    10 3. The wellhead
assembly of claims 1 or 2,             henden StUtzschulter (11) des
Gehaiuses (1) wherein a sealing means (76, 78, 80) com-          aufgehlngt
ist, und ringf6rmige Dichtungsmit- prises an annular central member (104)
having      tel (76, 78, 80)i die jeweils um das obere Ende a tapering
inner surface (106) and a tapering      einer Futterrohraufhingevorrichtung
(20, 22, outer surface (108), an upper sealing ring (112)   5  24)
angeordnet sind und eine Fluidverbindung and a lower sealing ring (110)
which are dis-      zwischen dem  ringformigen Raum um eine placeable
towards the central member (104),        Futterrohraufhangevorrichtung (20,
22, 24) und each sealing ring (110, 112) being provided        die
Mittelbohrung (9) verhindem, wobei jede with an inner sealing lip (112,
116) in contact    Futterrohraufhingevorrichtung (20, 22) auBer with said
tapering inner surface (106) and an   10  der innersten (24) mit einer nach
innen vorste- outer sealing lip (118, 120) in contact with said  henden
Statzschulter (28, 42) versehen ist, an tapering outer surface (108), so as
to move the   der die benachbarte Futterrohraufhangevorrich- inner sealing
lip (112, 116) inward and the        tung (22, 24) mit einem kleineren
Durchmesser outer sealing lip (118, 120) outward upon a        aufgehangt
ist, wobei das obere Ende einer displacement of the sealing rings (110,
112)  15   Futterrohraufhlngevorrichtung (24, 22) mit el- towards the
central member (104).                  nem kleineren Durchmesser sich
weiter in die Mittelbohrung (9) erstreckt als das obere Ende 4. The
wellhead assembly of any one of claims          einer
Futterrohraufhangevorrichtung (22, 20) 1-3, wherein each casing hanger (22,
24) is        mit einem groferen Durchmesser, und wobei provided with an
outwardly projecting shoulder  20  die ringformigen Dichtungsmittel (76,
78, 80) (40, 60) cooperating with a inwardly projecting    zwischen dem
oberen Ende jeder Futterroh- supporting shoulder (28, 42) of the adjacent
raufhAngevorrichtung (20, 22, 24) und der casing hanger having a larger
diameter (20,        Wand der Mittelbohrung (9) angeordnet sind, 22).
dadurch gekennzeichnet, daB der AuSendurch- 25      messer des oberen Endes
einer Futterrohrauf- 5. The wellhead assembly of claim 4, wherein for
hangevorrichtung (24, 22) mit einem kleineren a casing hanger (20, 22) the
inwardly projec-      Durchmesser kleiner ist als der Innendurch- ting
supporting shoulder (28, 42) is arranged      messer des oberen Endes einer
Futterrohrauf- above the outwardly projecting shoulder (26,
hangevorrichtung mit einem gr6Beren Durch- 40).
30       messer (22, 20), daB jede Futterrohraufhainge- vorrichtung (20,
22, 24) weiterhin ein ringf6rmi- 6. The wellhead assembly of any one of
claims          ges Glied (70, 72, 74) mit einer Dichtungsf i- 1-5, wherein
each casing hanger (20, 22, 24) is    che aufweist, die mit den
ringformigen Dich- provided with a guiding section (30, 44, 62)
tungsmitteln (76, 78, 80) zusammenwirkt, und below the outwardly projecting
shoulder (26,  35   daB jedes ringf6rmige Glied (70, 72, 74) mit 40, 60).
Verriegelungsmitteln (82, 84, 86) zum Verrie- geln der ringformigen
Dichtungsmittel (76, 78, 7. The wellhead assembly of any one of claims
80) in vertikaler Richtung gegenuber der ent- 1-6, wherein each casing
hanger (20, 22, 24) is    sprechenden    Futterrohraufhangevorrichtung
provided with a bore (36, 50, 67) which is in  40  (20, 22, 24) versehen
ist. communication with the annular space around the casing hanger (20, 22,
24) and with an     2. Bohrlochkopfeinrichtung nach Anspruch 1, bei annulus
(34, 48, 66) between the casing string     der das Gehluse (1) ein
rohrenformiges unter- (21, 23,25) suspended from the casing hanger       es
Teil (5) und ein rohrenformiges oberes Teil and a surrounding casing string
(23, 25, 3).  45   (7) umfalt, die l6sbar miteinander verbunden sind, wobei
das untere Teil (5) mit der nach PatentansprUche
innen vorstehenden Stltzschulter (11) verse- hen ist, und wobei sich die
ringformigen Dich- 1. Bohrlochkopfeinrichtung, die folgendes umfalt:
tungsmittel (76, 78, 80) im oberen Teil (7) ein in der Regel vertikales
Gehluse (1) mit  so    befinden. einer Mittelbohrung (9), mit einer nach
innen vorstehenden Statzschulter (11) und mit Mit-   &
Bohrlochkopfeinrichtung nach Anspruch 1 oder tein zur Befestigung des
Gehluses an einem         2, bei der ein Dichtungsmittel (76, 78, 80) ein
Standrohr (3), zwei oder mehr konzentrisch in      ringformiges Mittelglied
(104) mit einer sich der Mittelbohrung (9) des Gehauses (1) ange-  as
verjUngenden Innenflache (106) und einer sich ordnete
Futterrohraufhangevorrichtungen (20,       verjUngenden Aufenflache (108),
einen oberen 22, 24), wobei die auBerste Futterrohraufhln-
Dichtungsring (112) und einen unteren Dich- 



gevorrichtung (20) an der nach innen vorste-      tungsring (110) enthalt,
die zum  Mittelglied 6    h *  11- *EP 0 422 705 B1
12   1          III 11111 lili B II * C   L   M   S* (104) hin verschiebbar
sind, wobei jeder Dich-     moyens d'etancheite annulaire (76, 78, 80)
tungsring (110, 112) mit einer jene sich verjin-   agencds chacun autour de
I'extrimit4 sup6- gende Innenflache (106) berfhrenden inneren        rieure
d'un dispositif de suspension de tubage Dichtungslippe (112. 116) und einer
jene sich      (20, 22, 24), emp~chant la communication de verjingende
AuBenflAche (108) berOhrenden   5      fluide entre I'espace annulaire
situe autour K-'     auferen Dichtungslippe (118, 120) versehen
d'un dispositif de suspension de tubage (20, ist, um bei einem Verschieben
der Dichtungs-       22, 24) t l'aldsage central (9), dans loquel ringe
(110, 112) zum Mittelglied (104) hin die     chaque dispositif de
suspension de tubage (20, innere Dichtungslippe (112, 116) nach innen
22) & l'exception du dispositif (24) le plus & und die auBere
Dichtungslippe (118, 120) nach   10  l'intdrieur est muni d'un 6paulement
de sup- auBen zu bewegen.                                  port (28, 42)
faisant saillie vers l'interieur & partir duquel est suspendu le dispositif
de sus- 4. Bohrlochkopfeinrichtung nach einem der An-          pension de
tubage (22, 24) adjacent ayant un sprUche 1 - 3, bei der jede
Futterrohraufhange-    diambtre plus petit, dans lequel l'extremite su-
vorrichtung (22, 24) mit einer nach auBen vor-  i5  p6rieure d'un
dispositif de suspension de tuba- stehenden Schulter (40, 60) versehen ist,
die      go (24, 22) ayant un diametre plus petit mit einer nach innen
vorstehenden StUtzschul-      s'etend plus loin dans l'alesage central (9)
quo ter (28, 42) der benachbarten Futterrohraufhan-    l'extremite
sup6rieure d'un dispositif de sus- gevorrichtung mit einem groBeren
Durchmes-         pension de tubage (22, 20) ayant un diambtre ser (20, 22)
zusammenwirkt.                20      plus grand, et dans lequel les moyens
d'6tan- ch6itd annulaire (76, 78, 80) sont agences en- S.
Bohrlochkopfeinrichtung nach Anspruch 4, bei       tre l'extrdmit4
superieure de chaque dispositif der die nach innen vorstehende
Stftzschulter       de suspension de tubage (20, 22, 24) et la (28, 42) fOr
eine Futterrohraufhaingevorrichtung   paroi de l'alesage central (9),
caracterise en ce (20, 22) Ober der nach auBen vorstehenden   25     quo le
diambtre exterieur de l'extr~mit4 sup6- Schulter (26, 40) angeordnet ist.
rieure d'un dispositif de suspension de tubage (24, 22) ayant un diambtre
plus petit est plus 6. Bohrlochkopfeinrichtung nach einem der An-
petit quo le diambtre int~rieur de l'extrtmit6 sprOche 1 - 5, bei der jede
Futterrohraufhnge-     superieure d'un dispositif de suspension de
vorrichtung (20, 22, 24) unter der nach aufen   30  tubage ayant un
diambtre plus grand (22, 20), vorstehenden Schulter (26, 40, 60) mit einem
en ce quo chaque dispositif de suspension de FUhrungsabschnitt (30, 44, 62)
versehen ist.       tubage (20, 22, 24) comporte en outre un 616- ment
annulaire (70, 72, 74) ayant une surface 7. Bohrlochkopfeinrichtung nach
einem der An-          d'etancheit6  cooperant avec  les  moyens sprOche 1
- 6, bei der jade FutterrohraufhAnge-  35  d'dtanch6it4 annulaire (76, 78,
80) et en ce quo vorrichtung (20, 22, 24) mit einer Bohrung (36,    chaque
6lement annulaire (70, 72, 74) est muni 50, 67) versehen ist, die mit dem
ringf6rmigen     de moyens de verrouillage (82, 84, 86) desti- Raum  um
die Futterrohraufhlngevorrichtung        nes & verrouiller les moyens
d'etancheite an- (20, 22, 24) und mit einem Ringspalt (34, 48,      nulaire
(76, 78, 80) dans la direction verticale 66) zwischen dem
Futterrohrgestlnge (21, 23,  40   par rapport au dispositif de suspension
de 25), das an der Futterrohraufhingevorrichtung      tubage correspondant
(20, 22, 24). aufgehingt ist, und einem umgebenden Futter- rohrgestange
(23, 25, 3) in Verbindung steht.  2. Ensemble formant t8te de puits selon
la reven- dication 1, dans lequel le boftier (1) comporte Revendlcatlons
45       une partie tubulaire inffrieure (5) ot une partie tubulaire
superieure (7), lesdites parties etant 1. Ensemble formant tOte de puits
comportant un        reliees de maniere amovible l'une a l'autre, boltier
(1) normalement vertical muni d'un ale-    dans lequel la partie infdrieure
(5) est munie sage central (9), d'un dpaulement de support       d'un
epaulement de support (11) faisant saillie (11) faisant saillie vers
l'intdrieur, et de moyens   so  vers l'intdrieur, et dans lequel les moyens
destines & fixer le bofter sur un tubage de        d'6tanchditd annulaire
(76, 78, 80) sont situes surface (3), deux ou plus de deux dispositifs
dans la partie superieure (7). de suspension de tubage (20, 22, 24) agencds
concentriquement dans l'aldsage central (9) du  3. Ensemble formant tOte de
puits selon la reven- boltier (1), le dispositif de suspension de tuba-  5a
dication 1 ou 2, dans lequel les moyens 



ge (20) Is plus a l'exterieur dtant suspendu a     d'dtanchditd (76, 78,
80) comportent un 616- partir de l'dpaulement de support (11) faisant
ment annulaire central (104) ayant une surface saillie vers l'interieur du
boftier (1), et des    interieure inclineo (106) ot une surface exte- 7
- 13   -           EP 0 422 705 B1                    14    I!1111  1111
11111 11 Jill rieure inclin~e (108), un anneau d'6tanch&it4 supdrieur (112)
et un anneau d'4tanchNit6 inf6- rieur (110) qui peuvent etre ddplacds en
direc- tion de l'6ldment central (104), chaque anneau d'4tanchdit4 (110,
112) 6tant muni d'une lbvre   a d'6tanch6it4 int6rieure (112, 116) en
contact avec ladite surface intbrieure inclin~e (106) et d'une lbvre
d'6tanch6itd exterieure (118, 120) en contact avec ladite surface
extlrieure incli- n6e (108), de manibre a deplacer la lbvre  10
d'6tanchdit4 (112, 116) vers l'intdrieur et la lIvre d'6tanchditd
ext6rieure (118, 120) vers I'ext~rieur lors d'un d6placement des anneaux
d'dtanchdit6 (110, 112) vers l'dldment central (104).
15 4. Ensemble formant tOte de puits selon l'une quelconque des
revendications 1 h 3, dans lequel chaque dispositif de suspension de tu-
bage (22, 24) est muni d'un dpaulement (40,  2o 60) faisant saillie vers
1'ext~rieur cooperant K..-'  avec un 4paulement de support (28, 42) for-
mant saillie vers l'intdrieur du dispositif de suspension de tubage
adjacent ayant un dia- mbtre plus grand (20, 22).                 26 &
Ensemble formant tOte de puits selon la reven- dication 4, dans lequel,
pour un dispositif de suspension de tubage (20, 22), 1'6paulement de
support (28, 42) faisant saillie vers Pintd-  3o dour est agenc6 au-dessus
de l'4paulement (26, 40) faisant saillie vers l'ext6rieur. 6. Ensemble
formant tOte de puits selon l'une quelconque des revendications 1 & 5, dans
36 lequel chaque dispositif de suspension de tu- bage (20, 22, 24) est muni
d'un trongon de guidage (30, 44, 62) situ4 en dessous de l'6paulement (26,
40, 60) faisant saillie vers l'ext~rieur.                              40
7. Ensemble formant t~te de puits selon l'une quelconque des revendications
1 & 6, dans lequel chaque dispositif de suspension de tu- bage (20, 22, 24)
est muni d'un alesage (36,  45 50, 67) qui communique avec l'espace
annulal- re existant autour du dispositif de suspension de tubage (20, 22,
24) et avec un annulus (34, 48, 66) existant entre la ligne de tubage
(21,23, 25) suspendue & partir du dispositif de suspen-   s0 sion de tubage
et une ligne de tubage entou- rante (23, 25, 3). 55 8    


