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a unit having a concentric tubing system and in- cludes upwardly facing
recesses or blind pockets The present invention relates to an improved
in the hanger with a valve member in each pocket annulus valve for
concentric tubing hangers. Valves  and each valve member having
circumferential have been known in the past to provide a means of   5
seals around its upper end and around its lower closing the passage through
a tubing hanger which  enlarged end, the valve members are biased up-
provides communication of the annulus below the    wardly in their pockets
by springs and by annulus hanger with the annulus above the hanger. Such
pressure which is transmitted to the lower end of valves have included a
check valve which is biased  the valve members through passages in the
valve toward closed (upper) position by a spring and   10  members, the
valve members each include an up- includes an integral rod extending
upwardly above  per rod which is engaged by an actuator, which is the
hanger so that when the xmas tree mandrel is   annular in shape and is
controlled responsive to a landed a plate thereon engages the upper end of
downwardly exerted spring force and by a pressure the rod and causes the
rod to move the valve        area differential which is exposed to the
difference member downwardly against spring force to thus   15  between the
annulus pressure and control line unseat the valve and provide
communication         pressure to urge the actuator downwardly which
through the hanger passage. Such prior art valves   movement moves the
valve member to its down- have been deemed to be unsafe because on land-
ward or open position. Control line pressure is ing the tree the valve is
opened before the tree   provided to the actuator and to the exterior
surface connector can be locked to the wellhead housing   20  of the valve
members below their upper seals so and tested. This creates a potential
hazard when   that the movement of the valve members can be there is gas
under pressure in the annulus below   controlled from remote locations. the
hanger. Additionally the valve cannot be closed    An object of the present
invention is to provide and tested before pulling the tree. If the valve is
an improved annulus valve for concentric tubing going to fail to shut, this
should be known in  25  strings which does not present any safety hazard.
advance so that the annulus can be killed before       Another object is to
provide an improved an- pulling the tree.
nulus valve for concentric tubing strings which may Another type of valve
known in the past is a    be closed at any time to check its operation par-
valve which includes an inner sleeve for opening   ticularly before pulling
the tree. and closing flow through the hanger and the valve   30  A further
object is to provide an improved is of spring-loaded, pressure-assist to
close design,   annulus valve for concentric tubing strings which with
parallel seals closing off a side outlet port from  remains closed during
landing, sealing and testing the annulus bore. The valve is maintained open
by   of the tree structure. Still another object is to pro- a constant
pressure from the control circuitry in  vide improved annulus valve for
concentric tubing production mode. The valve can be tested for  35  strings
which does not increase the cost of the effective closure before pulling
the tree but it re-  umbilical/production control system. quires extra
umbilical/production control system       A still further object is to
provide an improved cost and also the annulus communication is lost in
annulus valve for concentric tubing strings which the event of control line
failure.                 does not lose annulus communication in the event
Still another type of shut-off mechanism in-  40  of control line failure.
cludes an electrical connector. These types of sys-    Still a further
object is to provide an improved terns require multiple additional control
functions in  annulus valve for concentric tubing strings which the
production mode which are economically disad-   may be used with either
hydraulic or other controls. vantageous in comparison to a dual-bore tubing
A still further object is to provide an improved hanger system.
45  annulus valve for concentric tubing strings to con- U. S. Patent No.
3,360,048 discloses a struc-   trol flow through an annulus flowpath in
which the ture in which the flow through a hanger from its   seals are not
exposed to the flowpath. annulus is controlled by a sleeve valve operated
by    These and other objects and advantages of the a wireline tool. U. S.
Patent No. 4,449,583 dis-   present invention are hereinafter set forth and
ex- closes an annulus spring check valve and a pres-  50  plained with
reference to the drawings wherein: sure fluid by-pass. It is proposed that
the check     FIGURE 1 is a schematic sectional view of the valve can be
opened and communication estab-          improved annulus valve in its
production mode. lished through the by-pass by a handling tool
FIGURE 2 is a similar schematic sectional view through a stabbing operation
or by pressure on the    of the improved annulus valve with the valve check
valve delivered via the production upper  55    member in closed position.
body.                                                 FIGURE 3 is another
similar schematic sectional The present invention provides an improved
view of the improved annulus valve illustrating valve for controlling flow
through a tubing hanger in  the valve positioned in a temporary abandoned 2
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means (not shown). Mandrel 54 of xmas tree 20 is Improved annulus valve 10
is shown in FIG-    positioned within the interior thereof, extends down-
URES 1, 2, and 3 positioned within recess or blind  wardly into the
interior of tubing hanger 14 and in pocket 12 which is formed in the upper
surface of  its landed position has its lower end within hanger tubing
hanger 14. Tubing hanger 14 is landed   5   14 and slightly above shoulder
46 on the interior of within wellhead housing 16 and has connector
hanger 14. Mandrel 54 is provided with a plurality spool 18 connected
thereto to connect between    of control passages for conducting control
pressure housing 16 and xmas tree 20. Sleeve 15 is posi-  fluid into tubing
hanger 14 as shown. Control pas- tioned in the space between hanger 14 and
hous-   sage 56 provides a communication from xmas tree ing 16 and
functions to set the annular seal (not  10  20 downwardly through mandrel
54 and radially shown) between the exterior surface of hanger 14  outwardly
through port 58 at a position above sur- and the interior surface of
housing 16. Housing 16,  face 42 of tubing hanger 14 and also to port 60
spool 18 and tree 20 are all suitably connected by  which registers with
port 44 though hanger 14 into remotely operated clamping devices (not
shown),  the interior of recess 12. Control passage 57 pro- such as collet
clamps which are well known in the   is  vides a communication from xmas
tree 20 down- art.                                              wardly
through mandrel 54 and radially outwardly Valve 10 includes valve member 21
having      through port 59 at a position above shoulder 64 on lower
cylindrical body 22 with lower flange 24    the exterior of mandrel 54. It
should be understood which fits closely within recess 12 and includes  that
shallow grooves either in the interior of hanger suitable seal, such as O
ring 26, for sealing against  20  14 or in the exterior of mandrel 54 are
contem- the interior of recess 12, and upper rod shaped   plated to allow
communication with ports 59, 58 projection 28 which is substantially
smaller in diam-  and 56 to allow for rotary misorientation of mandrel eter
than body 22 and extends upwardly from the   54 within hanger 14, when they
are not in exact upper end of body 22. Bore 30 extends into body  registry
with the ports in mandrel 54 22 from the lower end thereof and terminates a
25  The exterior of mandrel 54 above upper sur- short distance below the
upper end of body 22.    face 42 of hanger 14 includes cylindrical surface
Ports 32 communicate through body 22 imme-        62 which terminates in
upwardly facing shoulder diately below projection 28 between the upper end
64. Surface 66 below shoulder 64 has a larger of bore 30 and the exterior
of body 22 which tapers  diameter than surface 62 and includes sealing into
projection 28. Spring 34 is positioned within  30  means, such as O ring
68. Surface 66 terminates a recess 12 and exerts an upward force on body
22.  short distance below O ring 68 and reduced diam- Sleeve 36 is secured
and sealed within the upper  eter outer surface 70 extends therebelow for a
portion of recess 12 to provide a lining thereof.  preselected distance to
allow movement of annular Annulus passage 38 extends upwardly through tub-
piston 72 and then tapers into cylindrical surface ing hanger 14 and then
radially inward through port  35  74 which includes a plurality of axially
spaced 40 in sleeve 36 into the interior of recess 12.   sealing means 76.
Sealing means 76 are positioned Sleeve 36 extends from the upper surface 42
of    above and below the ports which extend outwardly tubing hanger 14
downwardly in recess 12 and     from the exterior of mandrel 54 for
communication terminates at a position below port 40 and slightly  with
ports in hanger 14 for conducting control fluid above port 44 which extends
radially inward from   40  downwardly therein as shown. Annular piston 72
the interior of recess 12 through to the interior of  includes upper
inwardly extending annular flange hanger 14 above internal upwardly facing
shoulder  78 with O ring 80 positioned on the inner surface of 46 on hanger
14. Sealing means 48, which may be   flange 78 to seal against surface 62
of mandrel 54 an O ring or other suitable sealing means, extends  above
shoulder 64. Lower flange 82 extends in- around the upper end of valve body
22 for sealing   45  wardly from the lower portion of piston 72 and against
the interior of sleeve 36 and sealing means  includes O ring 84 for sealing
against surface 70. It 50, which may be an O ring or other suitable
should be noted that port 58 communicates with sealing means, is positioned
around the exterior of  chamber 86 between surface 70 and the interior of
body 22 between sealing means 48 and flange 24    piston 72 and between O
rings 80 and 84. Guide for sealing against the interior of sleeve 36 near
its  50  rods 88 extend through tubes 89 and are secured lower end when
valve member 21 is in its open or  into the upper surface of piston 72 and
extend production mode as illustrated in FIGURE 1. The   upwardly through
openings in ring 90 which is position of sealing means 50 with valve member
21  secured on the exterior of mandrel 54 as shown. in its lower position
is against the interior of sleeve  Springs 92 surround tubes 89 between the
lower 36 at a position above port 44 in hanger 14.  55  surface of ring 90
and the upper surface of piston Xmas tree 20 is landed with its flange 52
on  72. Springs 92 thus bias piston downwardly. Pro- flange 53 on the upper
end of connector spool 18  jection 28 of valve member 21 engages the lower
and is secured and sealed thereto by suitable     surface of annular piston
72, as shown, to control 3    
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valve member 21. Opening 94         spring biasing of piston 72 toward
valve member through inner flange 96 on spool 18 which supports  21 biases
valve member 21 toward its open posi- ring 90 and passage 98 in xmas tree
20 provide a    tion. continuation of communication of annulus passage 38
when valve member 21 is in its open position.  5   Claims In operation,
tubing is run through the riser, blowout preventer and tree with piston 72
in its    1. An annulus valve (10) to control annulus flow pressurized down
position, i. e., with pressure to     through concentric tubing hanger
comprising a port 58 and with port 59 vented. This position of
wellhead housing (16) having an inner wall, a piston 72 maintains valve
member 21 in its lower  to   tubing hanger (14) positioned within said
hous- position as shown in FIGURE 1. When it is desired      ing and being
spaced from said inner wall both to close the annulus valve member 21, port
58 is        above and below the hanger, said tubing hang- vented and
pressure is supplied through port 59.        er having an upper surface
(42), a lower an- This position is shown in FIGURE 2 and closes
nulus between the tubing hanger (14) and the valve member 21 so that valve
10 may be pressure   is  inner wall below said upper surface (42), an
tested at any time to insure proper closure before      upper annulus
between the tubing hanger (14) taking further action. With annulus valve 10
closed     and the inner wall above said upper surface and a wireline plug
positioned within the interior of   (42), a recess (12) extending
downwardly in hanger 14, tree 20 and spool connector 18 may be        said
hanger from said upper surface, said tub- removed. This position is
illustrated in FIGURE 3.  20  ing hanger having a passage (38,40) thereth-
Any change of pressure within the annulus passage       rough to
communicate between said lower an- 38 below valve 10 will not change the
position of       nulus and said upper annulus and terminating valve member
21. It is held in position by spring 34   in said recess (12), a valve
member (21) posi- and any pressure above valve member 21 is con-
tioned within said recess (12), means (34) bias- ducted through bore 30
into the lower portion of  25    ing said valve member toward its position
clos- recess 12 so that there are no unbalanced pressure     ing flow from
said passage (38,40) into said forces on valve member 21.
recess (12), a tree (20) connected above said It is contemplated that even
though only one of     housing (16) and having a downwardly extend- the
annulus valves has been shown, there may be        ing mandrel (54), and an
actuator (72) carried a plurality of the annulus valves, such as for exam-
30  by said mandrel (54), means (56-59) for mov- ple, three annulus valves
10 spaced uniformly ar-      ing the actuator (72) axially of said mandrel,
ound hanger 14 to provide the desired flow area         means (28)
providing interengagement be- through hanger 14. By utilizing an annular
actuator     tween said actuator and said valve member 72, its lower
surface will engage the projections 28   (21) whereby movement of said
actuator (72) of each of the valve members 21 so that their  35       in
one direction moves said valve member (21) operations will be uniform and
assure that they will   to its open position and movement of said all open
at the same time.                              actuator (72) in the
opposite direction allows With the improved structure of the present
said valve member to return to its closed posi- invention, anytime the tree
20 is removed the an-       tion. nulus valve is closed and further it can
be closed   40 anytime by operation of piston 72 into its upper    2. An
annulus valve (10) according to claim 1 position. While piston 72 is a
pressure responsive      wherein said actuator (72) is a pressure re-
actuator any other suitable type of actuator which      sponsive actuator,
and said tree mandrel (54) can be controlled from the surface is
contemplated     includes passages (56-59) for the delivery of. herein. It
is intended that any of such actuators   45  pressure fluid to said
pressure responsive ac- include an annular ring such as piston 72 which
tuator. either engages projection 28 or when in its upper position
disengages from projection 28 as shown in  3. An annulus valve (10)
according to claim  I FIGURES 2 and 3. By operation of piston 72 or
wherein said actuator (72) is a pressure re- other suitable actuator, valve
member 21 may be   50    sponsive actuator, and including means (56-59)
closed at any time to check its operation or to         for supplying fluid
under pressure to said ac- prepare for other operations. By preloading
piston    tuator through said tree (20). 72 into its upper position during
landing of tree 20, valve member 21 is ensured of being in the closed   4.
An annulus valve (10) according to claim 1 position until it is positively
opened by piston 72. A   55  including means (32) communicating through
particular advantage of the present invention is that   said valve member
into the lower portion of failure of control pressure does not result in
the      said recess (12) below said valve member loss of annulus
communication because of the           (21), said valve member (21) having
a flange 4    
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valve member 21. Opening 94         spring biasing of piston 72 toward
valve member through inner flange 96 on spool 18 which supports  21 biases
valve member 21 toward its open posi- ring 90 and passage 98 in xmas tree
20 provide a   tion. continuation of communication of annulus passage 38
when valve member 21 is in its open position.  5   Claims In operation,
tubing is run through the riser, blowout preventer and tree with piston 72
in its   1. An annulus valve (10) to control annulus flow pressurized down
position, i. e., with pressure to     through concentric tubing hanger
comprising a port 58 and with port 59 vented. This position of
wellhead housing (16) having an inner wall, a piston 72 maintains valve
member 21 in its lower  10   tubing hanger (14) positioned within said
hous- position as shown in FIGURE 1. When it is desired      ing and being
spaced from said inner wall both to close the annulus valve member 21, port
58 is       above and below the hanger, said tubing hang- vented and
pressure is supplied through port 59.       er having an upper surface
(42), a lower an- This position is shown in FIGURE 2 and closes
nulus between the tubing hanger (14) and the valve member 21 so that valve
10 may be pressure   15  inner wall below said upper surface (42), an
tested at any time to insure proper closure before     upper annulus
between the tubing hanger (14) taking further action. With annulus valve 10
closed    and the inner wall above said upper surface and a wireline plug
positioned within the interior of  (42), a recess (12) extending downwardly
in hanger 14, tree 20 and spool connector 18 may be       said hanger from
said upper surface, said tub- removed. This position is illustrated in
FIGURE 3.  20  ing hanger having a passage (38,40) thereth- Any change of
pressure within the annulus passage      rough to communicate between said
lower an- 38 below valve 10 will not change the position of      nulus and
said upper annulus and terminating valve member 21. It is held in position
by spring 34   in said recess (12), a valve member (21) posi- and any
pressure above valve member 21 is con-         tioned within said recess
(12), means (34) bias- ducted through bore 30 into the lower portion of  25
ing said valve member toward its position clos- recess 12 so that there are
no unbalanced pressure     ing flow from said passage (38,40) into said
forces on valve member 21.                             recess (12), a tree
(20) connected above said It is contemplated that even though only one of
housing (16) and having a downwardly extend- the annulus valves has been
shown, there may be        ing mandrel (54), and an actuator (72) carried a
plurality of the annulus valves, such as for exam-   30  by said mandrel
(54), means (56-59) for mov- pie, three annulus valves 10 spaced uniformly
ar-      ing the actuator (72) axially of said mandrel, ound hanger 14 to
provide the desired flow area        means (28) providing interengagement
be- through hanger 14. By utilizing an annular actuator    tween said
actuator and said valve member 72, its lower surface will engage the
projections 28   (21) whereby movement of said actuator (72) of each of the
valve members 21 so that their  35      in one direction moves said valve
member (21). operations will be uniform and assure that they will   to its
open position and movement of said all open at the same time.
actuator (72) in the opposite direction allows With the improved structure
of the present          said valve member to return to its closed posi-
invention, anytime the tree 20 is removed the an-      tion. nulus valve is
closed and further it can be closed   40 anytime by operation of piston 72
into its upper   2. An annulus valve (10) according to claim 1 position.
While piston 72 is a pressure responsive     wherein said actuator (72) is
a pressure re- actuator any other suitable type of actuator which
sponsive actuator, and said tree mandrel (54) can be controlled from the
surface is contemplated     includes passages (56-59) for the delivery of
herein. It is intended that any of such actuators  45  pressure fluid to
said pressure responsive ac- include an annular ring such as piston 72
which        tuator. either engages projection 28 or when in its upper
position disengages from projection 28 as shown in  3. An annulus valve
(10) according to claim 1 FIGURES 2 and 3. By operation of piston 72 or
wherein said actuator (72) is a pressure re- other suitable actuator, valve
member 21 may be   50   sponsive actuator, and including means (56-59)
closed at any time to check its operation or to        for supplying fluid
under pressure to said ac- prepare for other operations. By preloading
piston     tuator through said tree (20). 72 into its upper position during
landing of tree 20, valve member 21 is ensured of being in the closed   4.
An annulus valve (10) according to claim 1 position until it is positively
opened by piston 72. A   55  including means (32) communicating through
particular advantage of the present invention is that  said valve member
into the lower portion of failure of control pressure does not result in
the     said recess (12) below said valve member loss of annulus
communication because of the           (21), said valve member (21) having
a flange    7                 EP 0 349 685 B1                     8 



(24) extending outwardly on its lower end in       (72) controlling the
position of the valve mem- said recess (12) to seal against the interior of
bers (21). said  recess, annulus  pressure  delivered through said valve
member (21) to said recess  Revendications (12) biasing said valve member
toward closed    5 position.                                       1. Une
vanne d'espace annulaire (10) pour com- mander un 6coulement en espace
annulaire a 5. An annulus valve according to claim 1 wherein       travers
une suspension de colonne de produc- said actuator (72) is biased in the
direction to   tion concentrique, comprenant un carter (16) maintain said
valve member (21) in its open   10    de tate de puits pourvu d'une paroi
interieure, position.                                           une
suspension (14) de colonne de production disposde    l'int6rieur dudit
carter et espacee 6. An annulus valve according to claim 1 wherein       de
ladite paroi int6rieure i la fois au-dessus et said interengagement means
(28) includes a          en dessous de la suspension, ladite suspen-
projection extending upwardly from the upper  15   sion de colonne de
production comportant une end of said valve member and having an upper
surface sup6rieure (42), un espace annulaire end in engagement with said
actuator (72).         inferieur entre la suspension (14) et la paroi
int6rieure en dessous de ladite surface sup6- 7. An annulus valve according
to claim 1 includ-        rieure (42), un espace annulaire superieur en-
ing a sleeve (36) positioned in the upper end   20  tre la suspension (14)
et la paroi int6rieure au- of said recess (12) surrounding said valve
dessus de ladite surface superieure (42), un member (21) and having a port
(40) registering     6videment (12) s'6tendant vers le bas dans with the
passage (38) terminating in said re-       ladite suspension a parlir de
ladite surface cess (12), means (48) carried by said valve
superieure, ladite suspension de colonne de member for sealing against said
sleeve (36)  25     production comportant un passage (38, 40) la above said
port when said valve member (21)        traversant pour etablir une
communication en- is in its closed position.                          tre
ledit espace annulaire inf6rieur et ledit es- pace annulaire superieur et
se terminant dans 8.  A concentric tubing hanger comprising a hang-
ledit evidement (12), un element obturateur er body having an upwardly
facing shoulder   30     (21) de la vanne qui est dispos6 a l'interieur
(42) with a downwardly extending recess (12)        dudit 6videment (12),
un moyen (34) poussant and a passage (38) extending upwardly therein
ledit 6l6ment obturateur vers sa position d'arret and entering said recess
(12) near said upwar-     d'un 6coulement dudit passage (38, 40) dans dly
facing shoulder (42), a valve member (21)       ledit 6videment (12), .une
tete d'6ruption (20) positioned within said recess (12) and having a   3s
fixee au-dessus dudit carter (16) et comportant passage (36) communicating
with the recess          un mandrin (54) s'etendant vers le bas, et un (12)
through said valve member (21) from its        organe d'actionnement (72)
porte par ledit upper surface to its lower surface, sealing         mandrin
(54), des moyens (56-59) pour d6pla- means (48,50) on said valve member
(21) to          cer l'organe d'actionnement (72) dans la direc- engage the
wall of said recess above and   40      tion axiale dudit mandrin, des
moyens (28) below the opening (40) of the passage (38)          assurant un
interengagement entre ledit organe entering into said recess (12) when said
valve      d'actionnement et ledit 6l6ment obturateur (21) member is in its
upper position and below said      de telle sorte qu'un mouvement dudit
organe opening (40) when said valve (21) is in its         d'actionnement
(72) dans une direction d6pla- lower position, an actuator (72) engaging
the   45  ce ledit 6l6ment obturateur (21) de la vanne upper end of said
valve member (21) to retain      jusque dans sa position ouverte et qu'un
mou- said valve member in its lower or open posi-       vement dudit organe
d'actionnement (72) dans tion, means (34) for biasing said valve member
la direction oppos6e permette audit 6l6ment (21) toward its closed
position, actuation of      obturateur de la vanne de revenir dans sa said
actuator (72) downwardly moving said  50       position ferm6e. valve
member (21) to its open position, and means (56-59) for providing power to
said ac-   2. Une vanne d'espace annulaire (10) selon la tuator (72) for
the movement of said actuator       revendication 1, dans laquelle ledit
organe (72) downwardly.                                  d'actionnement
(72) est un organe d'actionne- 55      ment r6pondant d une pression et
ledit man- 9. A concentric tubing hanger according to claim       drin (54)
de trte d'eruption comprend des pas- 8 including a plurality of recesses
(12) and       sages (56-59) pour d6livrer du fluide sous valve members
(21), and an annular actuator         pression audit organe d'actionnement
r6pon-    9                 EP 0 349 686 B1                   10 dant a une
pression.                               haut et penetrant dans ledit
evidement (12) a 



proximite dudit 6paulement (42) dirige vers le 3. Une vanne d'espace
anrinulaire (10) selon la        haut, un 6l6ment obturateur (21) de la
vanne revendication 1, dans laquelle ledit organe        qui est dispos6 a
l'int6rieur dudit 6videment d'actionnement (72) est un organe d'actionne-
5  (12) et qui comporte un passage (36) etablis- ment r6pondant a une
pression et il est pr6vu      sant une communication avec l'evidement, par
des moyens (56-59) pour d6livrer du fluide         l'interm6diaire dudit
6l6ment obturateur (21), sous pression audit organe d'actionnement par
entre sa surface sup6rieure et sa surface infe- I'interm6diaire de ladite
tete d'6ruption (20).   rieure, des moyens d'etancheit6 (48, 50) pr6- 10
vus sur l'6lement obturateur (21) de la vanne. .4. Une vanne d'espace
annulaire (10) selon la         de fagon a s'appliquer contre la parol
dudit revendication 1, comprenant des moyens (32)        evidement
au-dessus et.en dessous de l'ou- 6tablissant une communication par
l'interme-       verture (40) du passage (38) pen6trant dans diaire dudit
6elment obturateur de vanne avec      ledit 6videment (12) quand ledit
6l6ment obtu- la partie inferieure dudit 6videment (72) en   15  rateur de
la vanne se trouve dans sa position. dessous dudit 6lement obturateur (21),
ledit       sup6rieure et en dessous de ladite ouverture * lment obturateur
(21) comportant une colle-    (40) quand ledit 6lement obturateur (21) de
la rette (24) s'etendant vers l'ext6rieur a son ex-   vanne se trouve dans
sa position inf6rieure, un J      tr6mite inf6rieure dans ledit 6videment
(12)       organe d'actionnement (72) s'appliquant contre pour assurer
l'6tanch6it6 contre la surface inte-  20  I'extr6mite sup6rieure dudit
6l6ment obturateur rieure dudit 6videment, une pression d'espace      (21)
de la vanne pour retenir cet 6l6ment obtu- annulaire transmise par
l'interm6diaire dudit      rateur dans sa position inf6rieure ou d'ouvertu-
e6lment obturateur (21) dans ledit 6videment       re, un moyen (34) pour
pousser ledit 6l6ment (12) poussant ledit el6ment obturateur vers sa
obturateur (21) vers sa position de fermeture, position fermee.
25       une manoeuvre dudit organe d'actionnement (72) vers le bas
deplagant ledit e6lment obtu- 5. Une vanne d'espace annulaire selon la
reven-        rateur (21) jusque dans sa position d'ouverture, dication 1,
dans laquelle ledit organe d'action-   et des moyens (56-59) pour alimenter
en 6ner- nement (72) est pouss6 dans la direction de        gie ledit
organe d'actionnoment (72) afin de maintien dudit element obturateur (21)
dans sa   3o  produire son mouvement vers le bas. position ouverte. 9. Une
suspension de colonne de production 6. Une vanne d'espace annulaire selon
la reven-       concentrique selon la revendication 8, compre- dication 1,
dans laquelle lesdits moyens d'inte-. nant plusieurs 6videments (12) et
6l6ments rengagement (28) comprennent une protube-  35      obturateurs de
vannes (21) ainsi qu'un organe rance s'6tendant vers le haut a partir de
l'ex-    annulaire d'actionnement (72) commandant la tremit6 sup6rieure
dudit 6l6ment obturateur de     position des el6ments obturateurs (21).
K...-'    vanne et comportant une extr6mit6 superieure entrant en
engagement avec ledit organe d'ac-  PatentansprUohe tionnemnent (72).
40 1. Ein Ringventil (10) zum Steuern einer Rings- 7. Une vanne d'espace
annulaire selon la reven-       tromung durch eine konzentrischo
Rohrstrang- dication 1, comprenant un fourreau (36) dispo-     aufhangung,
welche ein Bohrlochkopfgehause - s dans l'extr6mite sup6rieure dudit
6videment    (16) mit einer Innenwand, ein Rohrstranghan- (12) en entourant
ledit element obturateur (21)  45  gelager (14) innerhalb, das des Gehauses
an- de la vanne et comportant un orifice (40) en       geordnet und sowohl
oberhalb als auch unter- coincidence avec le passage (38) se terminant
halb des Hangelagers von der Innenwand be- dans ledit evidement (12), un
moyen (48) port6     abstandet ist, wobei das Rohrstranghangelager par
ledit 6lement obturateur pour assurer          eine obere Oberflache (42),
einen unteren Ring It6tancheit4 contre ledit fourreau (36) au-des-  50
zwischen dem Rohrstranghdngelager (14) und sus dudit orifice quand ledit
6lement obturateur   der Innenwand unterhalb der oberen Oberfld- (21) se
trouve dans sa position fermee.            che (42). einen oberen Ring
zwischen dem Rohrstranghangelager (14) und der Innenwand 8. Une suspension
de colonne de production             oberhalb der oberen Oberflache (42),
eine concentrique comprenant un corps de suspen-   55   Ausnehmung (12),
die sich nach unten in dem sion comportant un epaulement (42) dirige
Hangelager von der oberen Oberflache er- vers le haut, un 6videment (12)
s'6tendant vers    streckt, aufweist, wobei das Rohrstranghange- le bas et.
un passage (38) s'6tendant vers le     lager einen Durchgang (38) aufweist,
der eine    11                 EP 0 349 685  1                    12
Verbindung zwischen dem unteren Ring und            Ende des Ventilteils
erstreckt und ein oberes dem oberen Ring herstellt und in der Ausneh-
Ende im Eingriff mit dem Antrieb (72) aufweist. 



mung (12) endet, ein Ventilteil (21), das inner- halb der Ausnehmung (12)
angeordnet ist, eine   7. Ein Ringventil nach Anspruch 1, das eine
Einrichtung (34), die das Ventilteil in seine   5  Buchse (36) enthilt, die
in dem oberen Ende Position, welche die Str6mung von dem              der
Ausnehmung (12), welches das Ventilteil Durchgang (38, 40) in die
Ausnehmung (12)           (21) umgibt, angeordnet ist, und eine zu dem
absperrt, drickt, einen Pfahl (20), der oberhaib   in der Ausnehmung (12)
endenden Durchgang des Gehauses (16) angebracht ist und einen         (38)
ausgerichtete MUndung (40) aufweist, und sich nach unten erstreckenden Dorn
(54) ent-  io    eine durch das Ventilteil getragene Einrichtung hilt, und
einen durch den Dorn (54) getrage-        (48) zum Abdichtenf gegen die
Buchse (36) nen Antrieb (72), eine Einrichtung (58 bis 59)      oberhalb
der MUndung, wenn das Ventilteil zum Bewegen des Antriebs (72) axial zu dem
(21) in seiner geschlossenen Position ist, ent- Dorn, eine Einrichtung
(28), die flr einen Ein-     halt. griff zwischen dem Antrieb und dem
Ventiiteil  15 (21) sorgt, wodurch die Bewegung des An-        8  Ein
konzentrisches  Rohrleitungshangelager triebs (72) in eine Richtung das
Ventilteil (21)    (14), welches ein Hangelagerhauptteil mit einer in seine
offene Position bewegt und eine Be-        nach oben weisenden Schulter
(42) mit einer wegung des Antriebs (72) in der entgegenge-         sich
nach unten erstreckenden Ausnehmung setzten Richtung dem Ventilteil
ermoglicht, in  20  (12) und einern Durchgang (38), der sich darin seine
geschlossene Position zurUckzukehren,         nach oben erstreckt und in
die Ausnehmung urnfalt.                                           (12) nahe
der nach oben weisenden Schultern (42) eintritt, ein Ventilteil (21), das
innerhalb 2. Ein Ringventil (10) nach Anspruch 1, wobei der      der
Ausnehmung (12) angeordnet ist und einen Antrieb (72) ein
druckempfindlicher Antrieb ist,  25  Durchgang (36) aufweist, welcher mit
der Aus- und der PfahIdorn (54) Durchg~nge (56 bis 59)       nehmung Ober
das Ventilteil (21) von dessen fUr die Zufahrung eines unter Druck
stehenden       oberer Oberfldche zu dessen unterer Oberfla- Fluids zu dem
druckempfindlichen Antrieb ent-       che in Verbindung steht, eine
Dichtungsein- halt.                                              richtung
(48, 50) aut dem Ventilteil (21), um die Wand der Ausnehmung oberhalb und
unter- 3. Ein Ringventil (10) nach Anspruch 1, wobei der      halb der
Offnung (40) des Durchgangs (38), Antrieb (72) ein druckempfindlicher
Antrieb ist     welcher in die Ausnehmung (12) eintritt, zu und eine
Einrichtung (56 bis 59) zum Zufihren       ber~hren, wenn sich das
Ventilteil in seiner von Fluid unter Druck zu dem Antrieb durch
oberen Position ist, und unterhalb der Offnung den Pfahl (20) hindurch
vorgesehen ist.    35       (40), wenn das Ventil (21) in seiner unteren
Position ist, einen Antrieb (72), der das obere 4. Ein Ringventil (10) nach
Anspruch 1, welches        Ende des Ventilteils (21) berUhrt, urn das Ven-
J. '    eine Einrichtung (32), die Uber das Ventilteil      tilteii in
seiner unteren oder offenen Position zu mit dem unteren Teil der Ausnehmung
(12)            halten, eine Einrichtung (34) zum Vorspannen unterhalb des
Ventilteils (21) in Verbindung   40   des Ventilteils (21) in Richtung zu
seiner ge- steht, enthalt, wobei das Ventilteil (21) einen    schlossenen
Position, wobei eine Betfitigung Flansch (24) aufweist, welcher sich nach
auflen     des Antriebs (72) das Ventilteil (21) in seine an seinem unteren
Ende in der Ausnehmung            offene Position nach unten bewegt, und
eine (12) erstreckt, um unter Abdichtung gegen die       Einrichtung (56)
zum Bereitstellen einer An- Innenwand der Ausnehmung zu dricken, wo-  45
triebsleistung fUr den Antrieb (72) zur Bewe- bei der Ringdruck, der Ober
das Ventilteil (21)     gung des Antriebs (72) nach unten umfalt. zu der
Ausnehmung (12) gefUhrt wird, das Ventilteil in Richtung zu der
geschlossenen     9. Ein  konzentrisches  Rohrleitungshangelager Position:
drOckt.                                  (14) nach Anspruch 8, welches eine
Vielzahl 50      von Ausnehmungen (12) und Ventilteilen. (21) 5. Ein
Ringventil nach Anspruch 1, wobei der           und einen ringf6rmigen
Antrieb (72), der die Antrieb (72) in die Richtung gedrackt wird, in
Position der Ventilteile (21) steuert, enthalt. der das Ventilteil (21) in
seiner offenen Posi- tion gehalten wird. :      ~~~55 6. Ein Ringventil
nach Anspruch 1, wobei die Eingriffseinrichtung (28) einen Vorsprung ent-
halt, welcher sich nach oben von dem oberen 7    


