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said actuator sleeve arranged to mate with the tapered surface on said
latch elements so that Background
movement of the actuator sleeve downwardly within said well housing wedges
said latch elements into In petroleum wells, sliding piston sleeve ac-   5
said housing internal recess to secure said tieback tuators are often used
for many purposes. In such   within said housing, and characterised in that
wells it is important that pockets, created in the     said actuator sleeve
has a lower outer surface annular spaces between the sleeves and the tubu-
with a smaller diameter than that of said upper lar members with which they
coact, not be filled   outer surface and fitting closely within the
interior with liquid which would result in a hydraulic lock   10  of said
tieback lower internal surface, a shoulder preventing proper operation of
the moving sleeve.   being formed between said upper and lower por- The
present invention relates to an improved       tions facing said tieback
shoulder, and sleeve actuator in which the cavity between the
collapsible pressure compensating  material sleeve and the tubular member
with which it coacts  substantially filling the volume of the annular space
excludes the well liquids from entry therein so that  15  between the
tieback shoulder and the sleeve shoul- hydraulic lock does not prevent
proper operation.   der at Its maximum point thereby excluding liquids U.
S. Patent No. 4,662,663 discloses a method   from said annular space, the
arrangement being and apparatus for the forming of one tubular mem-   such
that upon said relative movement of said first [err] of a subsea pipeline
into another tubular mem-  member and said actuator body shoulders toward
[err] having internal lands and grooves for receiving   20  each other said
material collapses thereby de- [err] formed member and provides for the
filling of   creasing in volume as said annular space de- the grooves with
a structure which compensates for  creases in volume. the pressure which
tends to build during the for-      The present invention provides an
actuator for ming step. This patent suggests the use of a gas   coaction
with a tubular member and a movable filled tube or the use of a material
which is com-   25  element which is not prevented from proper ac- posed of
a plurality of microspheres in an epoxy   tuation by the influx of liquids
into the space be- matrix. This material is described in such patent as
tween the actuator and the tubular member. being suitable to exclude
sufficient liquid (sea wa-   The invention will be described now by way of
ter) from the grooves so that when the inner tubular  example only, with
particular reference to the ac- member is formed therein that the material
col-  30  companying drawings. In the drawings" lapses to prevent any
pressure build-up in the        FIGURE 1 is a partial sectional view of an
ac- grooves which would interfere with the proper com-    tuator sleeve
within a well housing having a pletion of the forming step.
tieback landed therein wherein the sleeve is US-A-4076278 describes a
flowline connector       moved axially responsive to pressure and ac- which
has a tubular housing and a mandrel mov-  35    tuates the latch elements
to secure the tieback able axially within the housing. The mandrel can be
to the housing. locked in position within the housing by means of
FIGURE 2 is similar to FIGURE 1 and shows the [err] dogs which can be
wedged into a recess in     actuator in its set position to illustrate the
col- [err] tubular housing by means of an actuator           lapse of the
pressure compensating material. sleeve.
40 According to the present invention there is     Description of the
Preferred Embodiment provided a well structure comprising a tubular well
housing with an internal latching   Well structure 10 illustrated in the
drawings recess and an upwardly facing shoulder above said  includes first
tubular member or housing 12, sec- recess,
45  ond tubular member or tieback 14, and sleeve a tieback adapted to be
landed on said hous-    actuator 16 positioned therein to actuate the lock-
ing shoulder and having an upper internal surface,  ing element, such as
latch elements or dogs 18 a lower internal surface of smaller diameter than
supported in windows in the lower end of tieback said upper internal
surface and an upwardly facing  14 as shown. Sleeve actuator 16 is shown
sup- internal shoulder between said upper and lower  so  ported on running
tool 20 with tieback 14 carried surfaces,
thereby. The assembly is lowered within housing an actuator sleeve having
an upper outer sur-   on running string 22. Tieback 14 landed on the face
fitting closely within the interior of said tieback  upper end of housing
12 and its windows carrying upper internal surface,
latch elements 18 are positioned within the interior latching elements
having an integral upper sur-  55  of housing 12 as shown in FIGURE 1.
Downwardly face tapering downwardly and inwardly and carried  facing
external shoulder 24 on tieback 14 seats on 



by said tieback, and                                upwardly facing
shoulder 26 of housing 12. Internal a tapered surface on the lower outer
portion of  surface 28 of housing 12 includes latching recess 2    3
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elements  80 around the exterior of the lower portion to run- 18. Seal 32
is positioned within groove 34 on the  ning tool 20 and seals against
interior surface 82 of exterior of tieback 14 below shoulder 24 and, as
sleeve 16. shown in the figures, seals against the internal      With
sleeve 16 positioned as shown in FIGURE surface 28 of housing 12 when
tieback 14 is prop-   5   1, it is in position to be actuated to force
latch erly positioned therein. Windows 36 extend through  elements 18 into
engagement with the interior re- the lower end of tieback 14.
cess 30 of housing 12. Pressure is applied around Sleeve actuator 16 and
tieback 14 are lowered  the exterior of running string 22 above running
tool within housing 12 to the position shown in FIGURE  20. This pressure
is sufficient to cause sleeve to be 1 on running tool 20 which is supported
on running   10  moved downwardly into the position shown in FIG- string
22. Sleeve actuator 16 is sized to be posi-  URE 2. Sleeve 16 is subjected
to a pressure dif- tioned within tieback 14 and housing 12 as shown
ferential because of seal rings 78 and 38. The with seal 38 positioned
within groove 40 on the   downward movement of sleeve 16 causes volume
exterior upper surface 42 above downwardly facing  compensating material
ring 58 to collapse as the shoulder 44. Seal 38 engages inner surface 46 of
15  annular space In which it is positioned is reduced tieback 14. Surface
48 on the exterior of sleeve  in volume by this downward movement of sleeve
actuator 16 below shoulder 44 includes groove 50  16. Latch elements 18
engage the lower portion of in which seal ring 52 is positioned for sealing
their windows 36 in tieback 14 and the mating cam against tieback inner
surface 54 below tieback    surfaces 64 and 66 on sleeve 16 and latch ele-
.shoulder 56 which faces upwardly. Volume com-   20   ments 18 coact to
cause latch elements 18 to pensating material ring 58 is positioned in sur-
move outwardly into latching engagement within rounding relationship to
sleeve 16  below shoulder  recess 30. The downward movement of sleeve 16
44. Material ring 58 is provided to have an outer  also causes pins 72 to
be cammed inwardly into diameter either the same or slightly smaller than
their recesses so that tool 20 may be retrieved the diameter of surface 42
so that it will readily  25  from within sleeve 16 upon completion of the
set- enter within surface 46 of tieback 14. Any suitable  ting of latch
elements 18. volume compensating material 60 may be used for ring 58
provided it excludes liquids from the an-  Claims nular space 62 between
shoulders 44 and 56 and between surfaces 46 and 48 and has the ability to
30  1. A well structure (10) comprising collapse under actuating pressure
to allow full          a tubular well housing (12) with an internal
movement of actuator sleeve 16 to set latch ele-     latching recess (30)
and an upwardly facing ments into housing recess 30. A suitable material is
shoulder (26) above said recess (30), microspheres embedded in an epoxy
matrix. The            a tieback (14) adapted to be landed on function of
the pressure compensating material is  35  said housing shoulder (26) and
having an up- to exclude the liquids from the annular space 62      per
internal surface (46), a lower internal sur- without collapsing but to
collapse when force above   face (54) of smaller diameter than said upper
the local environment is applied to create the        internal surface (46)
and an upwardly facing movement of actuator sleeve 16. Material 60 thus
internal shoulder (56) between said upper and prevents the creation of a
hydraulic lock without  40  lower surfaces (46, 54), itself creating any
appreciable resistance to the        an actuator sleeve (16) having an
upper actuation of sleeve actuator 16.                      outer surface
(42) fitting closely within the inte- Latch elements 18 are carried in
windows 36 in    rior of said tieback upper internal surface (46), the
lower end of tieback with cam surface 64 on          latching elements (18)
having an integral the exterior of sleeve 16 mating with upper inner  45
upper surface tapering downwardly and in- cam surfaces 66 on elements 18.
Split ring 68         wardly and carried by said tieback (14), and engages
in groove 70 in the lower portion of sleeve      a tapered surface on the
lower outer por- 16 to support latch elements 18 in position for      tion
of said actuator sleeve (16) arranged to actuation.
mate with the tapered surface on said latch Sleeve 16 is supported on the
exterior of run-  50  elements (18) so that movement of the ac- 



ning tool 20 by a plurality of spring loaded retain-  tuator sleeve (16)
downwardly within said well ing pins 72 which are positioned within
recesses in   housing (12) wedges said latch elements (18) the lower
exterior of tool 20. The outer ends of pins  into said housing internal
recess (30) to secure 72 have a frustoconical shape which mates with the
said tieback (14) within said housing (12), and inner tapered surface 74 on
the lower end of sleeve   55  characterised in that 16. Sleeve 16 is
positioned around the exterior of       said actuator sleeve (16) has a
lower outer tool 20 between pins 72 and upper running tool        surface
(48) with a smaller diameter than that flange 76. Seal ring 78 is
positioned within groove   of said upper outer surface (42) and fitting 3
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positioned to receive latch elements   80 around the exterior of the lower
portion to run- 18. Seal 32 is positioned within groove 34 on the  ning
tool 20 and seals against interior surface 82 of exterior of tieback 14
below shoulder 24 and, as   sleeve 16. shown in the figures, seals against
the internal      With sleeve 16 positioned as shown in FIGURE surface 28
of housing 12 when tieback 14 is prop-   5   1, it is in position to be
actuated to force latch erly positioned therein. Windows 36 extend through
elements 18 into engagement with the interior re- the lower end of tieback
14.                       cess 30 of housing 12. Pressure is applied around
Sleeve actuator 16 and tieback 14 are lowered  the exterior of running
string 22 above running tool within housing 12 to the position shown in
FIGURE  20. This pressure is sufficient to cause sleeve to be 1 on running
tool 20 which is supported on running   10   moved downwardly into the
position shown in FIG- string 22. Sleeve actuator 16 is sized to be posi-
URE 2. Sleeve 16 is subjected to a pressure dif- tioned within tieback 14
and housing 12 as shown   ferential because of seal rings 78 and 38. The
with seal 38 positioned within groove 40 on the    downward movement of
sleeve 16 causes volume exterior upper surface 42 above downwardly facing
compensating material ring 58 to collapse as the shoulder 44. Seal 38
engages inner surface 46 of  15  annular space in which it is positioned is
reduced tieback 14. Surface 48 on the exterior of sleeve  in volume by this
downward movement of sleeve actuator 16 below shoulder 44 includes groove
50   16. Latch elements 18 engage the lower portion of in which seal ring
52 is positioned for sealing   their windows 36 in tieback 14 and the
mating cam against tieback inner surface 54 below tieback     surfaces 64
and 66 on sleeve 16 and latch ele- houlder 56 which faces upwardly. Volume
com-   20   ments 18 coact to cause latch elements 18 to pensating material
ring 58 is positioned in sur-   move outwardly into latching engagement
within rounding relationship to sleeve 16 below shoulder  recess 30. The
downward movement of sleeve 16 44. Material ring 58 is provided to have an
outer  also causes pins 72 to be cammed inwardly into diameter either the
same or slightly smaller than  their recesses so that tool 20 may be
retrieved the diameter of surface 42 so that it will readily  25  from
within sleeve 16 upon completion of the set- enter within surface 46 of
tieback 14. Any suitable  ting of latch elements 18. volume compensating
material 60 may be used for ring 58 provided it excludes liquids from the
an-  Claims nular space 62 between shoulders 44 and 56 and between surfaces
46 and 48 and has the ability to  30  1. A well structure (10) comprising
collapse under actuating pressure to allow full           a tubular well
housing (12) with an internal movement of actuator sleeve 16 to set latch
ele-      latching recess (30) and an upwardly facing ments into housing
recess 30. A suitable material is  shoulder (26) above said recess (30).
microspheres embedded in an epoxy matrix. The             a tieback (14)
adapted to be landed on function of the pressure compensating material is
35  said housing shoulder (26) and having an up- to exclude the liquids
from the annular space 62      per internal surface (46). a lower internal
sur- without collapsing but to collapse when force above   face (54) of
smaller diameter than said upper the local environment is applied to create
the       internal surface (46) and an upwardly facing movement of actuator
sleeve 16. Material 60 thus     internal shoulder (56) between said upper
and prevents the creation of a hydraulic lock without  40  lower surfaces
(46, 54), itself creating any appreciable resistance to the         an
actuator sleeve (16) having an upper actuation of sleeve actuator 16.
outer surface (42) fitting closely within the inte- Latch elements 18 are
carried in windows 36 in     rior of said tieback upper internal surface
(46), the lower end of tieback with cam surface 64 on          latching
elements (18) having an integral 



the exterior of sleeve 16 mating with upper inner  45  upper surface
tapering downwardly and in- cam surfaces 66 on elements 18. Split ring 68
wardly and carried by said tieback (14), and engages in groove 70 in the
lower portion of sleeve       a tapered surface on the lower outer por- 16
to support latch elements 18 in position for       tion of said actuator
sleeve (16) arranged to actuation.
mate with the tapered surface on said latch Sleeve 16 is supported on the
exterior of run-  50  elements (18) so that movement of the ac- ning tool
20 by a plurality of spring loaded retain-  tuator sleeve (16) downwardly
within said well ing pins 72 which are positioned within recesses in
housing (12) wedges said latch elements (18) the lower exterior of tool 20.
The outer ends of pins  into said housing internal recess (30) to secure 72
have a frustoconical shape which mates with the    said tieback (14) within
said housing (12), and inner tapered surface 74 on the lower end of sleeve
55  characterised in that 16. Sleeve 16 is positioned around the exterior
of        said actuator sleeve (16) has a lower outer tool 20 between pins
72 and upper running tool        surface (48) with a smaller diameter than
that flange 76. Seal ring 78 is positioned within groove   of said upper
outer surface (42) and fitting 3    5                 EP 0 338 154 B1
6 closely within the interior of said tieback lower  stUck (14), das auf
der Gehauseschulter (26) internal surface (54), a shoulder (44) being
angeordnet werden kann und eine obere In- formed between said upper and
lower portions       nenflache (46), eine untere Innenflache (54) facing
said tieback shoulder (56), and             kleineren Durchmessers als die
obere Innenill- collapsible pressure compensating mate-   5    che (46) und
eine nach oben weisende innere rial (60) substantially filling the volume
of the  Schulter (56) zwischen der oberen und der annular space (62)
between the tieback shoul-      unteren Flache (46, 54) aufweist, einer
Betati- der (56) and the sleeve shoulder (44) at its       gungshUlse (16)
mit einer oberen Aulenfllche maximum point thereby excluding liquids from
(42), die dicht in dem Inneren der oberen In- said annular space (62), the
arrangement being   10  nenflache (46) des RUckverbindungsrohrstUcks such
that upon said relative movement of said      sitzt, Verriegelungsbauteilen
(18) mit elner into- first member and said actuator body shoulders
gralen oberen Flache, die nach unten und ein- (44, 56) toward each other
said material (60)      w~rts genelgt ist und von dem  RUckverbin-
collapses thereby  decreasing in volume as         dungsrohrstUck (14)
getragen ist, und mit elner said annular space (62) decreases in volume.
t5  geneigten Fl~che an dem unteren Auleren Tell der BetatigungshOlse (16),
die so angeordnet 2. A well structure (10) according to claim 1 in-
ist, daB sie mit der geneigten Fl~che an den cluding
Verriegelungsbauteilen (18) Ubereinstimmt, so means for supporting said
latch elements       daB eine Abwdrtsbewegung der Betdtigungs- (18) and
said tieback (14) on said actuator  20    hOlse (16) innerhalb des
Bohrlochgehauses sleeve (16) exterior below said lower tapered      (12)
die Verriegelungselemente (18) in die in- surface during running into the
well housing       nere Gehluseaussparung (30) verkeilt, um das (12).
RUckverbindungsrohrstlck (14) in dem Gehiu- se (12) zu befestigen, 3. A
well structure (10) according to claim 1 or  25  dadurch gekennzelchnet,
claim 2, including                                 daB die
BetAtigungshtIlse (16) eine untere Au- means (38) for sealing between the
upper       Blenflache (48) mit einem kleineren Durchmes- outer surface
(42) of said actuating sleeve (16)   ser als die obere AuflenflAche (42)
hat und and the upper internal surface (46) of said        dicht in dem
Inneren der unteren Innenfllche tieback (14), and
30      (54) des RUckverbindungsrohrstaicks sitzt, wo- means (52) for
sealing between the lower       bei eine Schulter (44) zwischen dem oberen
outer surface (48) of said actuating sleeve (16)   und dem unteren
Abschnitt gbildet ist, und der above said lower tapered surface and the
low-      RUckverbindungsrohrstOckschulter (56) zuge- er internal surface
of said tieback (14) whereby   wandt ist, und dal3 ein zusammensinkbares
pressure exerted above said actuator sleeve   35   Druckausgleichsmaterial
(60) im wesentlichen (16) exerts a downward force on said actuator      das
Volumen des ringf6rmigen Zwischenraums sleeve (16) to move it downwardly
within said      (62) zwischen der RUckverbindungsrohrstf ck- tieback 914)
moving said latch elements (18)       schulter (56) und der HUlsenschulter
(44) an 



into latching engagement within said recess        ihrem Maximumpunkt
ausfallt, wodurch FlUs- (30).                                      40
sigkeiten von dem ringf6rmigen Zwlschenraum (62) ausgeschlossen sind, wobei
die Anord- 4. A well structure (10) according to any one of       nung so
getroffen ist, daB bei der relativen claims 1 to 3, including
Bewegung der Schultern (44, 56) des ersten a running tool (20) for lowering
said ac-       Bauteils und des Betatigungsgliedes aufeinan- tuator sleeve
(16), said tieback (14) and said  4s  der zu das Material (60)
zusammensinkt, um latch elements (18) into said well housing (12),   sein
Volumen entsprechend der Volumenver- said running tool (20) including means
for     ringerung des ringf6rmigen Zwlschenraums supporting said actuator
sleeve (16) on its ex-    (62) zu verringern. terior and means for
connecting to a running string (22).                               50  2.
Bohrlochkonstruktion (10) nach Anspruch 1, mit einer Einrichtung zum Halten
der Verriege- PatentansprUche
lungselemente (18) und des RUckverbindungs- rohrohrstUcks (14) aullen auf
der Betatigungs- 1. Bohrlochkonstruktion (10) mit einem rohrf6rmi-
hUlse (16) unter der unteren geneigten Fliche gen Bohrlochgehiuse (12) mit
einer inneren  5S     wahrend des EinfUhrens in das Bohrlochge-
Verriegelungsaussparung (30) und einer nach        hause (12). oben
weisenden Schulter (26) oberhalb der Aussparung (30), einem
RUckverbindungsrohr-    3. Bohrlochkonstruktion (10) nach Anspruch 1 4    7
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mit einer Einrichtung (38) zum Abdich-      manchon (16) A I'intfrieur du
tubage de puits ten zwischen der oberen AuBenflache (42) der        (12)
provoque l'enfoncement par effet de coin Betatigungshlse (16) und der
oberen Innenfli-     des dl6ments de verrouillage (18) dans le che (46) des
ROckverbindungsrohrstacks (14)        creux interne (30) du tubage, on vue
de la und olne Einrichtung (52) zum Abdichten zwi-   5   fixation du firant
de raccordement (14) dans le schen der unteren AuBenfl~che (48) der Betati-
tubage (12), caracteriseo en ce quo gungshflse (16) oberhalb der unteren
geneig-           I'actionnour en formo de manchon (18) ton Flache und der
unteren Innenflache des          possede une surface exteme infdrieure (48)
Rflckverbindungsrohrstacks (14), wodurch ein       dont le diametre est
plus petit quo colul de la oberhalb der Betitigungshtlse (16) ausgoUbter
10   surface exteme superieure (42) et qui s'ajuste Druck eine Abwirtskraft
auf die Betotigungs-       avoc peu de jou A I'interieur de la surface
hUlse (16) ausUbt, urn diese nach unten in des      interne inf6rieure (54)
du girant, un epaulement R~ckverbindungsrohrsfack (14) zu bewegen
(44) etant form6 entre ces parties superieure et und die
Verriegelungselemente (18) in Verrie-       inferloure, 6paulement qui est
dirige vers golungsoingriff mit der Aussparung (30) zu   is
l'epaulement (56) du tirant, et bringen.
un matdriau compressible (60) de compen- sation de pression remplit a pou
pres complb- 4. Bohrlochkonstruktion (10) nach jedem der An-        tement
le volume de l'ospace annulaire (62) sprUche 1 bis 3, mit einem
Laufwerkzeug (20)        entre l'epaulement (56) du tirant et l'epaule- zum
Absenken der BetftigungshUlse (16), des   20    ment (44) du manchon A son
point maximal, > RUckverbindungsrohrstafcks (14) und der Ver-     de
maniere A maintenir les liquides on dehors riegelungselemento (18) in das
Bohrlochgo-         de cot espace annulaire (62), l'agencement hause (12),
wobei das Laufwerkzeug (20) eine       etant tel quo lors du rapprochement
mutuol Einrichtung zum Halton der Bet~tigungshUlso        des dpaulements
(44, 56) de ladite premiere (16) auf seiner Aulenseite und eine Einrich-
25    plice et dudit corps de l'actionneur, ce mate- tung zur Verbindung
mit einem Laufzug (22)          riau (60) s'ecrase, diminuant ainsi en
volume & enthilit.                                           mosure quo so
reduit le volume de l'espace annulaire (62). Revendicaeions 3o  2.
Structure de puits (10) solon la revendication 1. Structure de puits (10)
comprenant                  1, comportant un moyen pour supporter los un
tubage de puits (12) presentant un           el6ments de verrouillage (18)
et le irant de 



creux de verrouillage interne (30) et un 6paule-    raccordement (14) sur
l'actionneur en formo de ment (26) dirigd vers le haut au-dessus de ce
manchon (16), A I'ext6rieur de ce demier et creux (30),
35       SOUS la surface inferieure oblique, au cours de un firant de
raccordement (14) congu pour       la descente dans le tubage de puits
(12). Otre descendu sur cot epaulement (26) du tu- bage et presentant une
surface interne sup6-    3. Structure de puits (10) solon la revendication
1 rieure (46), une surface interne inferieure (54)    ou 2, comportent un
moyen (38) pour assurer de plus petit diambtre quo la surface interne   40
I'4tancheit6 entre la surface externe supdrioure sup6rioure (46) et un
6paulement interne (56)       (42) du manchon d'actionnement (16) et la
dirige vers le haut et situe entre lesdites surfa-  surface interne
superieure (46) du firant (14) et ces superieure et infdrieure (46, 54),
un moyen (52) pour assurer l'dfanchditf entre un actionneur en forme de
manchon (16)          la surface externe infdrieure (48) du manchon
poss6dant une surface externe superioure (42)  45   d'actionnement (16),
au-dessus de la surface s'ajustant avec peu de jeu A l'intfrieur de
oblique inferieure, ot la surface interne inferiou- surface interne
supkrieure (46) du girant,         re du firant (14), de sorte qu'une
pression des el6ments de verrouillage (18) ayant         exerc~o au-dessus
de l'actionneur en forme de une surface sup6rieure d'un soul tenant avec
manchon (16) produit une force dirigeo vers le eux et orient6e obliquement
vers le bas ot vers  5o  bas sur ce manchon (16) afin de le faire des-
l'intfrieur, elements qui sont portes par le firant  cendre dens le firant
(14) et A faire penetrer (14) et
ainsi les el6ments de verrouillage (18) on posi- une surface oblique prevue
exfdrieurement       tion de verrouillage dans le creux (30). sur la partie
inf~rieure de l'actionneur en formo de manchon (16) et agenceo pour
correspon-  55  4. Structure de puits (10) solon l'une quelconque dre & la
surface oblique sur les elements de       des revendications 1 A 3,
comporfant un outil verrouillage (18), de maniere quo le mouve-        de
pose (20) pour faire descendre I'actionneur ment descendant de l'actionneur
en formo de        en forme de manchon (16), le firant de raccor- 5    9
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111||| * C   L   M S * d dement (14) et les 6lements de verrouillage dans
le tubage de puits (12), I'outil de pose (20) comportant un moyen pour
supporter l'ac- tionneur en forme de manchon (16) sur son c8t6 exterieur et
un moyen pour sa liaison A    5 un train de tiges de pose ou de descente
(22). 10 15 20 25 30 35 40 45 50 55 6    


