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According to a second aspect of the present invention there is provided a
method of retrieving a This invention relates to the formation of oil  wear
bushing from a well immediately subsequent and gas wells.
to drilling a bore in that well, the method compris- In well drilling
operations, during completion of   5   ing the steps of: a wellhead system
lengths of casing are run           removing the drill equipment from the
well; through a casing or tubing spool. In order to pro-     and
characterised by: tect the seal bore of the casing or tubing spool, it is
lowering a casing string through the wear known to provide a wear bushing
which is located   bushing into the bore until it has almost reached in a
bowl formed on the wall of the spool bore in  10  the total depth of that
bore; order to protect that well from damage which can       securing the
annular body of a retrieval tool be caused during drilling operations. The
wear     according to said first aspect in surrounding rela- bushing
normally has to be removed before a        tionship to the casing string at
a postion close to its casing run is started. This means that the bore will
uppermost end; be unprotected while lengths of casing are run   15
further lowering the casing string and attached through it.
tool to a position where the retrieval tool is arrested U. S. Patent No.
4,340,259 discloses a wear     by contact with the wear bushing; and guide
bushing used to protect the casing head      raising or lowering the casing
string to activate tubing head bowl during drilling and includes an  the
actuating means, so that the acutating means nner tapered ring to guide the
casing sections and   20  coacts with the latching means to move it Into a
plurality of outer lugs to support the ring in the  engagement with the
wear bushing; and bowl. This structure is to eliminate abrasion of the
removing the wear bushing from the well. bowl by return flow of drilling
fluid.                 A feature of the present invention is that is U. S.
Patent No. 3,247,914 discloses a protec-  permits removal of the wear
bushing at a relatively tor which is run on the drill bit and landed in the
25  late stage in the completion of a wellhead system. casing head bowl. It
is picked up by the bit for       The invention will be described now by
way of retrieval. The structure is provided to avoid tilting  example only,
with particular reference to the ac- and jamming of the protector during
removal.       companying drawings wherein: U. S. Patent No. 4,362,210
discloses a wear       Figure 1 is a partial sectional view of the im-
bushing which is landed within a wellhead on the   30  proved wear bushing
in position within the drill- casing which is supported by slips whose bowl
are    ing riser for engagement therewith. landed on the wellhead landing
seat. The wear         Figure 2 is a similar view illustrating the first
bushing includes annular packing for sealing be-      step in preparing for
securing the wear bushing tween its exterior and the interior of the
bushing    within the drilling riser. and also a semicircular flange
structure for engage-  35  Figure 3 is another similar view illustrating
the ment by a running and retrieving tool.               latching of the
wear bushing within the drilling U.S. Patent No. 4,715,445 discloses a
latching    riser. and retrieving assembly for use with various well
Figure 4 is a partial sectional view of a modified ools. This assembly is
adapted for connection in a  form of wear bushing being positioned within
the well pipe string.                              40     drilling riser.
According to a first aspect of the present in-    Figure 4A is a detail
sectional view illustrating vention there is provided a wear bushing
retrieval   the structure to the latching means. tool comprising:
Figure 5 is a partial sectional view of the wear a generally annular body;
bushing of Figure 4 with the latching dogs posi- means for supporting the
tool body relative to  45    tioned within the latching recess. a well
string;                                        Figure 6 is a similar view
illustrating further latching means carried by the body portion, the
lowering of the latching ring so that its bent latching means being so
shaped and arranged that      portion engages below the lower end of the
tool it can engage a correspondingly shaped portion on     body. the wear
bushing;                              50     Figure 6A is a detail
sectional view to show the means for actuating the latching means to
latching of the latching dogs within the latching move it into engagement
with the wear bushing,        recess. characterised in that the supporting
means is so arranged that it can  DESCRIPTION OF THE PREFERRED EMBODI-
support the tool body on the exterior surface of a   55   MENTS casing
string when the supporting means is placed in surrounding relationship
thereto.                   Referring to Figure 1, there is shown a part of
a wellhead system which includes a drilling riser 2    
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of casing 12 are run in order  the screws 18. This casing length 12 is then
lower- to complete the wellhead system. The drilling riser  ed in a
conventional manner until the downwardly 10 is formed with a bowl into
which fits wear     facing shoulder 25 on the outer sleeve 20 lands on
bushing 14 in a manner which will be apparent to  top of the upwardly
facing upper surface of the those skilled in the art. The wear bushing acts
as a   5   wear bushing 14. This position is illustrated in protector
sleeve to protect the bore of the drilling  Figure 1 of the drawings. In
this position, the feet riser from damage which could otherwise be caus-
30 are held away from the wear bushing by the ed as the lengths of casing
are run through it.   sleeve part 28. The present arrangement is concerned
particu-     Continued lowering of the casing from the posi- larly with a
tool which allows retrieval of the wear  10  tion shown in Figure 1
initially causes the pins 22 bushing 14 towards the end of the completion
of   to shear. This means that the upper ring 16 can the wellhead system.
In this embodiment of the    move axially downwardly relative to the outer
invention, the tool comprises an upper split ring 16  sleeve 22 as
illustrated by Figure 2 of the draw- which can be attached to a casing
length by means  ings. This further lowering causes the pins 26 to of
screws 18. An outer sleeve 20 is coupled to the   15  shear, and the result
is that the segmented latch upper split ring 18 by means of shear pins 22.
The  ring moves downwardly so that the elements 30 upper part 21 of the
sleeve has a relatively thick  can move below the sleeve part 28 and
outwardly wall while the lower part 23 has a relatively thin  into
engagement with the recess 36 in the wear wall. A shoulder 25 is defined
between the parts 21  bushing. and 23. A segmented latching ring 24 is
carried by   20  To retrieve the wear bushing from the position the outer
sleeve 20 within the annular space be-  shown in Figure 3, the casing is
pulled back to the tween that outer sleeve and the casing length. The
surface to a position where access can be gained segmented latching ring
comprises an upper body   in order to retrieve the wear bushing. As shown
in part which is secured to the outer sleeve by means  Figure 3 of the
drawings, the outer surface of the of shear pins 26 and downwardly
depending legs  25  energizing split ring 32 engages the elements 30 28
which carry at their lower end enlarged feet   and causes them to
positively engage in the recess portions 30. The tool also includes an
energizing  36 of the wear bushing. Although not necessarily split ring 32
which can locate on a casing coupling  required, continued lowering of the
casing does not 34 below the latching ring 24 as shown in Figure 1
transmit the weight of the casing through the wear of the drawings. The
inner surface of the energizing   30  bushing as the upper split ring
strips over the ring is tubular and generally of the same diameter  casing
at the screws 18. As will be apparent, rais- as the outer surface of the
casing portion 12 while  ing of the casing will pull the wear bushing
upwar- the outer surface of the energizing ring is generally  dly by virtue
of the engagement of the elements 30 frusto-conical, the arrangement being
such that the  within the recess 36 of the bushing. wall thickness of the
split ring increases gradually  35  It will be appreciated that on land
wellhead towards its lower portion. It will be seen from   applications,
the length of the blowout preventer Figure 1 that the war bushing 14 has a
recess 36  stack and the drilling riser do not exceed the length and the
foot 30 of the segmented latch ring is    of casing which can be handled in
a rig derrick. It shaped to conform with the shape of the recess 36.
should therefore not be necessary to break out In operation, a hole is
drilled in a conventional  40  casing joints when retrieving the wear
bushing. manner through the wear bushing located in the       Once
retrieved, the tool shown in Figures 1 to bore defined through the drilling
riser. The wear  3 is removed, and further stands of casing are bushing
remains in position as the casing lengths  lowered through the wear
bushing. The wear bush- are run into the hole as will be apparent to those
ing is removed over the exposed casing connector skilled in the art.
45  prior to attachment of the casing hanger to com- At approximately 6
casing lengths from the     plete the wellhead operations in a conventional
required tube diameter, centralizers are not fitted to  manner. the casing
lengths. The actual number of joints can   A second embodiment of the
invention is vary depending upon the length of the blowout     shown in
Figures 3 to 6. In this embodiment of the preventer stack and the drilling
riser. At approxi-  50  invention, the casing is run through a drilling
riser mately three casing lengths from the required tube  110 in a manner
similar to that described for the diameter, the tool of the present
embodiment is   first embodiment. The drilling riser 110 supports a secured
to the outer surface of the casing length  wear bushing 114 as described
also for the first 12 as shown in Figure 1 of the drawings. Initially,
embodiment. The wear bushing has a similar the energizing ring is located
above the casing   55  shaped recess 136. collar 34 as shown in Figure 1,
and then the          The wear bushing retrieval tool of the second
remaining elements of the tool are secured to the  embodiment comprises a
generally annular body outer surface of the casing length 12 by means of
portion 120 to the upper portion of which are con- 3    



5                 EP 0391 541 B1                    6 nected upwardly
extending lines 122. The tool     Figure 4 shows one length of line 122
attached to body 120 has a first upper relatively thick body  the body
portion 120, but it should be appreciated portion 121, an intermediate
thinner body portion  that there are three such lengths spaced angularly
124 and a lower relatively thin body portion 126. A  around the body. The
casing is then run into the downwardly facing shoulder 128 is formed at the
5   hole in a conventional manner, care being taken to junction of the
upper and intermediate portions,  monitor the feed of the lines 122. The
length of line and a second downwardly facing shoulder 130 is    is
monitored as the casing is lowered and when the formed at the junction of
the intermediate and    shoulder 130 lands on the wear bushing 114, the
lower portions. The intermediate body portion has  line ceases to travel,
thereby indicating that the tool radial through bores 132, only one of
which is  10  has correctly landed on the wear bushing. This shown in
Figure 4. The radial through bore is in  position is illustrated in Figure
4 of the drawings. communication with an upwardly extending closed
Continued lowering of the casing causes the bore 134. The radial through
bores accommodate    screws coupling the tool body to the casing cou-
latching dogs 138. The outwardly facing surface   pling to be stepped
through so that the casing can 133 of each latching dog is shaped to
conform   15  then pass axially downwardly relative to the tool generally
to the shape of the recess 136 formed in  body. Continued downward movement
of the cas- the wear bushing. The inwardly facing surface 135  ing causes
the energizing and latching ring to of the latching dog is generally
frusto-conical. The  engage the frusto-conical surface 138 on the latch-
pper surface of each latching dog is stepped at  ing dogs 130, thereby
forcing the latching dogs 39. The upwardly extending closed bore 134 ac-
20  radially outwardly into the recess 136 formed in the commodates a pin
140 which is biased downwardly    wear bushing. This is illustrated in
Figure 5 of the by means of a spring 142. In the position shown in
drawings. It should be noted that there are approxi- Figure 4A the pin 140
is in contact with the raised  mately eight latching dogs spaced equally
angu- part of the stepped upper surface of the latching  larly around the
body of the retrieval tool. As the dog. As shown in Figure 4(A) the lower
surface of  25  dogs are displaced radially outwardly, the upper each
latching dog 138 has a cut-away portion      portions of the pins 144 are
sheared and the retain- which accommodates an upwardly projecting pin
ing pins 132 move axially downwardly to engage 144.
the lower part of the stepped surface of the latch- The lower section 126
of the body portion has  ing dogs under the action of the spring 134 and a
through bore 150 which can receive screws 152   30  thereby retain the
latching dogs in their outer posi- to enable the tool body to be secured to
a casing  tion. This is illustrated best in the enlarged view collar 156.
shown in Figure 6A of the drawings. The tool also includes an energizing
and latch-   The tool and wear bushing can then be re- ing ring 160 which
can be located between the tool  trieved to the surface by pulling on the
lines 122. body 120 and the outer surface of the casing  35  The wear
bushing is removed over any exposed portion 112. The energizing and
latching ring is  casing connector prior to attachment of a cas- generally
annular, but has a lower chamfered por-  ing/tubing hanger for completion
of the operations ion 162 on its outer surface. The energizing and  in a
conventional manner. atching ring can be secured to the outer surface of
It will be apparent that the second embodiment the casing length 112. The
energizing and latching   40  of the invention has a significant advantage
over ring has an upwardly extending portion 164 which  the first embodiment
in that it does not require the is inclined slightly outwardly and
upwardly.      casing to be pulled in order to retrieve the wear In
operation casing lengths are run through the  bushing. The wear bushing can
be retrieved to the drilling riser in the conventional manner with the
surface without the need to pull back the casing. wear bushing 114 in
place. This is carried out until  45  It will be appreciated that the
present tool can approximately five joints from the required total  be
adapted for use with a bowl protector in any depth. It should be noted that
centralizers are not  size of casing or tubing. fitted to the last run of
casing. At approximately three casing lengths from the required tube diam-
Claims eter the tool, shown in Figure 4, is fitted to the   50 outer
diameter of a casing collar 156 by the means  1. A wear bushing retrieval
tool (10) comprising: of screws, as shown in Figure 4. The energizing
a generally annular body (16, 20, 120); and latching ring 160 is located in
the annular          means (18, 152) for supporting the tool space between
the tool body 120 and the outer         body (16, 20, 120) relative to a
well string (12, surface of the casing length 112. It will be noted   55
112); that in this position the latching dogs 138 do not       latching
means (24, 130) carried by the protrude beyond the outer surface of the
intermedi-   body portion (16, 20, 120), the latching means ate body
portion 124 and are held by pins 144.       (24) being so shaped and
arranged that it can 4    



5                 EP 0 391 541 B1                    6 nected upwardly
extending lines 122. The tool      Figure 4 shows one length of line 122
attached to body 120 has a first upper relatively thick body   the body
portion 120, but it should be appreciated portion 121, an intermediate
thinner body portion  that there are three such lengths spaced angularly
124 and a lower relatively thin body portion 126. A  around the body. The
casing is then run into the downwardly facing shoulder 128 is formed at the
5   hole in a conventional manner, care being taken to junction of the
upper and intermediate portions,   monitor the feed of the lines 122. The
length of line and a second downwardly facing shoulder 130 is     is
monitored as the casing is lowered and when the formed at the junction of
the intermediate and     shoulder 130 lands on the wear bushing 114, the
lower portions. The intermediate body portion has  line ceases to travel,
thereby indicating that the tool radial through bores 132, only one of
which is  10  has correctly landed on the wear bushing. This shown in
Figure 4. The radial through bore is in   position is illustrated in Figure
4 of the drawings. communication with an upwardly extending closed
Continued lowering of the casing causes the bore 134. The radial through
bores accommodate     screws coupling the tool body to the casing cou-
latching dogs 138. The outwardly facing surface    pling to be stepped
through so that the casing can 133 of each latching dog is shaped to
conform   15  then pass axially downwardly relative to the tool generally
to the shape of the recess 136 formed in  body. Continued downward movement
of the cas- the wear bushing. The inwardly facing surface 135  ing causes
the energizing and latching ring to of the latching dog is generally
frusto-conical. The  engage the frusto-conical surface 138 on the latch-
pper surface of each latching dog is stepped at     ing dogs 130, thereby
forcing the latching dogs 139. The upwardly extending closed bore 134 ac-
20  radially outwardly into the recess 136 formed in the commodates a pin
140 which is biased downwardly    wear bushing. This is illustrated in
Figure 5 of the by means of a spring 142. In the position shown in
drawings. It should be noted that there are approxi- Figure 4A the pin 140
is in contact with the raised  mately eight latching dogs spaced equally
angu- part of the stepped upper surface of the latching  larly around the
body of the retrieval tool. As the dog. As shown in Figure 4(A) the lower
surface of  25  dogs are displaced radially outwardly, the upper each
latching dog 138 has a cut-away portion       portions of the pins 144 are
sheared and the retain- which accommodates an upwardly projecting pin
ing pins 132 move axially downwardly to engage 144.
the lower part of the stepped surface of the latch- The lower section 126
of the body portion has  ing dogs under the action of the spring 134 and a
through bore 150 which can receive screws 152   30  thereby retain the
latching dogs in their outer posi- to enable the tool body to be secured to
a casing  tion. This is illustrated best in the enlarged view collar 156.
shown in Figure 6A of the drawings. The tool also includes an energizing
and latch-    The tool and wear bushing can then be re- ing ring 160 which
can be located between the tool  trieved to the surface by pulling on the
lines 122. body 120 and the outer surface of the casing   35   The wear
bushing is removed over any exposed portion 112. The energizing and
latching ring is   casing connector prior to attachment of a cas- generally
annular, but has a lower chamfered por-  ing/tubing hanger for completion
of the operations ion 162 on its outer surface. The energizing and   in a
conventional manner. latching ring can be secured to the outer surface of
It will be apparent that the second embodiment the casing length 112. The
energizing and latching   40  of the invention has a significant advantage
over ring has an upwardly extending portion 164 which   the first
embodiment in that it does not require the is inclined slightly outwardly
and upwardly.       casing to be pulled in order to retrieve the wear In
operation casing lengths are run through the  bushing. The wear bushing can
be retrieved to the drilling riser in the conventional manner with the
surface without the need to pull back the casing. wear bushing 114 in
place. This is carried out until  45  It will be appreciated that the
present tool can approximately five joints from the required total  be
adapted for use with a bowl protector in any depth. It should be noted that
centralizers are not  size of casing or tubing. fitted to the last run of
casing. At approximately three casing lengths from the required tube diam-
Claims eter the tool, shown in Figure 4, is fitted to the   50 outer
diameter of a casing collar 156 by the means  1. A wear bushing retrieval
tool (10) comprising: of screws, as shown in Figure 4. The energizing
a generally annular body (16, 20, 120); and latching ring 160 is located in
the annular           means (18, 152) for supporting the tool space between
the tool body 120 and the outer          body (16, 20, 120) relative to a
well string (12, surface of the casing length 112. It will be noted   55
112); that in this position the latching dogs 138 do not       latching
means (24, 130) carried by the protrude beyond the outer surface of the
intermedi-    body portion (16, 20, 120), the latching means ate body
portion 124 and are held by pins 144.         (24) being so shaped and
arranged that it can 4    
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correspondingly shaped portion (36,      suspended from one or more lines
or cables 136) on the wear bushing (14, 114), and            (122) and said
body portion (120) includes means (32, 160) for actuating the latching
means (130) for engaging the wear bushing means (24, 130) to move it into
engagement        (114) to correctly position the tool relative to with the
wear bushing (14, 114), characterised   5  the wear bushing (114). in that
the supporting means (18, 152) is so ar-   8  A wear bushing retrieval tool
(10) according to ranged that it can support the tool body (16,     claim
7, wherein said engaging means (130) 20, 120) on the exterior surface of a
casing      comprises a shoulder (130) formed on the out- string (12, 112)
when the supporting means is  10  er surface of the body. placed in
surrounding relationship thereto. 9. A wear bushing retrieval tool (10)
according to 2. A wear bushing retrieval tool (10) according to    claim 7,
wherein said latching means (130) claim 1, wherein said body portion (16,
20)       comprise a plurality of latching dogs (130) comprises a ring-like
part (16) securable to a   15  carried by said body portion (120), said
latch- length of casing by a frangible means (22) and    ing dogs (130)
being movable radially out- an outer sleeve (20) carried by said ring-like
wardly to engage a recess in said wear bush- part (16) and connected
thereto by frangible      ing. means (22) said outer sleeve (20)
incorporating means (25) for engaging the wear bushing to  20  10. A wear
bushing retrieval tool (10) according to correctly position the tool (10)
relative to the  claim 8, wherein said latching means comprise wear bushing
(14).                                a plurality of latching dogs carried
by said body portion, said latching dogs being mov- 3.  A wear bushing
retrieval tool (10) according to    able radially outwardly to engage a
recess claim 2, wherein said engaging means com-   25    (136) in said wear
bushing (114). prises a shoulder (25) formed on the outer surface of the
sleeve (20).                    11. A wear bushing retrieval tool (10)
according to claim 9, wherein said actuating means (160) 4. A wear bushing
retrieval tool (10) according to    comprises an energizing ring (160)
movable claim 2, wherein said latching means (24) com-  30  axially
relative to the body portion (120) so that prises segmented latch ring (24)
disposed in-     it can contact said latching dogs (130) to move termediate
said casing (12) and said sleeve       them to their radially outward
position. (20) and having a plurality of downwardly de- pending legs (28)
which have latching heads    12. A wear bushing retrieval tool (10)
according to (20) for engaging the wear bushing (14).  35      claim 11,
wherein said body portion (120) in- cludes retaining means (140, 142)
operable to 5. A wear bushing retrieval tool (10) according to   retain the
latching dogs (130) in their radially claim 3, wherein said latching means
(24) com-   outward position. prises segmented latch ring (24) disposed in-
termediate said casing (12) and said sleeve   40  13. A method of
retrieving a wear bushing (14, (20) having a plurality of downwardly
depend-     114) from a well subsequent to drilling a bore ing legs (28)
which have latching heads (20)      in that well, the method comprising the
steps for engaging the wear bushing (14).               of: removing the
drill equipment from the well; 6. A wear bushing retrieval tool (10)
according to  45   and characterised by: claim 4, wherein said actuating
means (32)            lowering a casing string (12, 112) through comprises
a ring shaped member (32) locata-       the wear bushing (14, 114) into the
bore until It ble around said casing (12) such that it can be   has almost
reached the total depth of that supported by a casing coupling element (34)
bore; beneath said body portion (20), said ring   50       securing the
annular body (16, 20, 120) of shaped member (32) having a generally frusto-
the retrieval tool (10) of claim 1 in surrounding conical outer surface
arranged to engage said     relationship to the casing string (12, 112) at
a legs (28) of said latching means and urge said    postion close to its
uppermost end; latching heads (30) into engagement with the         further
lowering the casing string (12, 112) wear bushing (14) by a wedging action.
55      and attached tool (10) to a position where the retrieval tool (10)
is arrested by contact with 7. A wear bushing retrieval tool (10) according
to   the wear bushing (14, 114); claim 1, wherein said body portion (120)
is          raising or lowering the casing string (12, 5    



9                 EP 0 391 541 B1 112) to activate the actuating means (32,
160),    ist, daB sie den Werkzeugkbrper (16, 20, 120) so that the
acutating means (32, 160) coacts       auf der auBeren Flache einer
Futterrohrkolonne with the latching means (24, 130) to move it       (12,
112) absttken kann, wenn die AbstUtzein- into engagement with the wear
bushing (14,         richtung in umschlielender Verbindung zu die- 114);
and                                  5       ser angeordnet ist. removing
the wear bushing (14, 114) from the well.
2. Ausbauwerkzeug fOr Verschleifschutzh~lsen (10) nach Anspruch 1, dadurch
gekennzelch- 14. A method according to claim 13, wherein:           net,
daB das Korperteil (16, 20) ein ringf6rmi- the retrieval tool (10) is in
accordance with  10  ges Teil (16) enthalt, das an einem Futterroh- claim
2,                                           rabschnitt durch eine
Trenneinrichtung (22) the annular body (16, 20) is secured in         und
eine RuBere Muffe (20), die durch das surrounding relationship to the
casing string      ringartige Teil (16) gehalten und durch die (12) by
securing the ring-like part (16) to that   Trenneinrichtung (22) daran
befestigt ist, wobel casing string (12);                        16      die
Aulere Muffe (20) eine Vorrichtung (25) prior to the step of raising or
lowering the    zum Erfassen der VerschlelBschutzhilse ent- casing string
(12), the casing string (12) is      halt, um das Ausbauwerkzeug (10)
gegenUber lowered still further to break the frangible       der
VerschleiBschutzhUlse (14) ordnungsge- means (22); and
maB anzuordnen. the actuating means (32, 160) are actuated   20 by raising
the casing string (12) to bring the  3  Ausbauwerkzeug fUr
VerschleiBschutzhllsen means (32) for actuating the latching means
(10) nach Anspruch 2, dadurch gekennzelch- into contact with that latching
means (24).         net, daB die Erfassungseinrichtung einen An- satz (25)
aufweist, der an der auBeren Flache 15. A method according to claim 13,
wherein:   25      der Muffe (20) angeformt ist. the retrieval tool (114)
is in accordance with claim 7,                                   4.
Ausbauwerkzeug  fUr VerschleiBschutzh(llsen the step of raising or lowering
the casing      (10) nach Anspruch 2, dadurch gekennzelch- string (112) yet
further to bring the actuating    net, daB die Verriegelungseinrichtung
(24) aus means (160) into contact with the latching   30    einem in
Segmente unterteilten Verriegelungs- means (130), and
ring (24), der zwischen dem  Futterrohr (12) the step of removing the wear
bushing           und der Buchse (20) angeordnet ist und eine (114) is
achieved by raising the one or more       Vielzahl von sich nach unten
erstreckenden lines or cables (122) from which the body          Beinen
(28) besitzt, die Verriegelungskdpfe portion (120) of the retrieval tool
(114) is sus-  35  (20) zur Erfassung der VerschleiBschutzh~lse pended.
(14) autweist. PatentansprUche                                    5.
Ausbauwerkzeug fUr VerschleiBschutzh~lsen (10) nach Anspruch 3, dadurch
gekennzelch- 1. Ausbauwerkzeug  fUr VerschleiBschutzhUlsen   40     net,
daB die Verriegelungseinrichtung (24) aus (10) mit:
dem in Segmente unterteilten Verriegelungs- einem  im  aligemeinen
ringf~rmigen Kdrper         ring (24), der zwischen dem  Futterrohr (12)
(16, 20, 120);                                     und der Buchse (20)
angeordnet ist, die eine einer Einrichtung (18, 152) zum AbstUtzen des
Vielzahl sich nach unten erstreckender Beine Werkzeugkorpers (16, 20, 120)
gegenUber ei-  45    (28) besitzt, welche zum  Erfassen der Ver- ner
Futterrohrkolonne (12, 112);                   schleiBschutzhllse (14)
vorgesehene Verriege- einer Verriegelungseinrichtung (24, 130), die
lungsk6pfe (20) enthalt,bestaht. von dem  Korperteil (16, 20, 120) getragen
wird, wobei die Verriegelungseinrichtung (24)   6. Ausbauwerkzeug  fOr
VerschleiBschutzhilsen so geformt und angeordnet ist, daB sie mit  6o
(10) nach Anspruch 4, dadurch gekennzelch- elnem entsprechend geformten
Tell (36, 136)        net, daB die Antriebseinrichtung (32) aus ei- auf der
VerschleiBschutzhUlse (14, 114) zu-        nem ringf6rmigen Teil (32)
besteht, das um sammenwirken kann, und                             das
Futterrohr (12) in der Weise anordenbar einer Einrichtung (32, 160) zur
Betitigung der     ist, daB es von elnem Futterrohr-Verbindungs-
Verriegelungseinrichtung (24, 130), um diese in  55  element (34) unterhalb
des K6rperteiles (20) Eingriff mit der VerschleiBschutzhOlse (14, 114)
abgestUtzt werden kann, wobei das ringf6rmi- zu bringen, dadurch
gekennzelchnet, daB            ge Teil (32) eine im aligemeinen
kegelstumpf- die AbstUtzeinrichtung (18, 152) so angeordnet     f6rmige
Oberflche aufweist, um die Beine 6    11              EP 0 391 541 B1
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(28) der Verriegelungseinrichtung in Eingriff zu   Bohrschacht, wobei das
Verfahren aus folgen- bringen und die Verriegelungskopfe (30) durch
den Schritten besteht: einen Klemmvorgang in Eingriff mit der Ver-
zunachst wird das Bohrwerkzeug aus dem schleilschutzhOilse zu drtcken.
Bohrschacht entfernt und die weiteren Schritte 5       sind gekennzeichnet
durch: 7. Ausbauwerkzeug flr VerschleilschutzhOlsen          Absenkung der
Futterrohrkolonne (12, 112) (10) nach Anspruch 1, dadurch gekennzeich-
durch die Verschleil3schutzhilsen (14, 114) in net, daB das Kdrperteil
(120) an einem oder        den Bohrschacht, bis sie die grolte Tiefe des
mehreren DrahVDrihten odor Seil/Seilen (122)       Bohrschachtes nahezu
erreicht hat; abgehdngt ist und daB das Korperteil (120)  10
Befestigung des ringfdrmigen K3rpers (16, 20, eine Vorrichtung zum Elngriff
in die VerschleiB-   120) des Ausbauwerkzeuges (10) nach An- schutzhOlse
(114) enthalt, urn das Werkzeug in     spruch 1 in umschlieiender
Verbindung mit Bezug zur Verschleifschutzhllse (114) ord-         der
Futterrohrkolonne (12, 112) in einer Lage nungsgemB anzuordnen.
nahe ihrem oberen Ends; t5      weiteres Absenken der Futterrohrkolonne
(12, 8  Ausbauwerkzeug fUr Verschleiischutzhllsen          112) und des
befestigten Werkzeuges (10) bis (10) nach Anspruch 7, cladurch gekennzelch-
zu einer Lage, in der das Ausbauwerkzeug (10) net, daB die
Eingriffseinrichtung (130) aus ei-    durch Berthrung mit der
VerschleihschutzhtI- ner Schulter (130) besteht, die an der auBeren     se
(i4, 114) festgesetzt ist; Oberflche des K6rpers angeformt ist.     20
Anheben oder Absenken der Futterrohrkolonne (12, 112), urn die
Antriebseinrichtung (32, 160) 9. Ausbauwerkzeug fUr VerschleiBschutzhUlsen
in Gang zu setzen, so daB die Antriebseinrich- (10) nach Anspruch 7,
dadurch gekennzelch-         tung (32, 160) mit der
Verriegelungseinrichtung net, daB die Eingriffseinrichtung (130) aus ei-
(24, 130) zusammenwirkt, um diese in Eingriff ner Vieizahl von Mitnehmern
(130) besteht, die  25  mit der VerschleiBschutzhUlse (14, 114) zu von dem
Korperteil (120) getragen werden,         bringen; und wobel die Mitnehmer
(130) radial nach auBen        Enffernen der VerschleiBschutzhtlse (14,
114) beweglich sind, urn In eine Ausnehmung in der      aus dem
Bohrschacht. Verschlel~schutzhilse einzugreifen. 30  14. Verfahron nach
Anspruch 13, dadurch ge- 10. Ausbauwerkzeug fUr VerschleiBschutzhUlsen
kennzelchnet, daB (10) nach Anspruch 8, dadurch gekennzelch-         das
Ausbauwerkzeug entsprechend Anspruch net, daB die Eingriffselnrichtung aus
einer Viel-  2 gestaltet ist, zahl von Mitnehmem besteht, die von dem
der ringformige K8rper (16, 20) in urnschIle- Korperteil getragen werden,
wobel die Mitneh-  35  Bender Verbindung an der Futterrohrkolonne mer
radial nach auBen beweglich sind, urn in      (12) durch Anbringung des
ringartigen Teiles eine Ausnehmung (136) in der Verschleil3-         (16)
an der Futterrohrkolonne (12) befestigt ist; schutzhtlse (114)
einzugreifen.                    vor dem Schritt des Anhebens odor
Absenkens der Futterrohrkolonne (12) die Futterrohrkolon- 11.
Ausbauwerkzeug fOr VerschleilschutzhUisen   40    ne (12) noch weiter
abgesenkt wird, um die (10) nach Anspruch 9, dadurch gekennzelch-
Trenneinrichtung (22) zu zertrennen; und net, daB die Antriebseinrichtung
(160) aus ei-     die Antriebseinrichtung (32, 160) durch Anhe- nem
kraftwbertragenden Ring (160) besteht,        ben der Futterrohrkolonne
(12) anzutreiben, um der zum Korperteil (120) axial bewegbar ist, so    die
Einrichtung (32) zum Antrieb der Verriege- daB er die Mitnehmer (130)
berUhren kann, um   45  lungseinrichtung in Berahrung mit dieser Ver- diese
in ihre radial nach auBen vorstehende        riegelungseinrichtung (24) zu
bringen. Lage zu bewegen. 15. Verfahren nach Anspruch 13, dadurch go- 12.
Ausbauwerkzeug fUr VerschleiBschutzhllsen         kennzelchnet, daB: (10)
nach Anspruch 11, dadurch gekenn-  so         das Ausbauwerkzeug (114)
entsprechend An- zelchnet, dalR das KMrperteil (120) eine Hal-      spruch
7 gestaltet ist, teeinrichtung (140, 142) enthilt, die die Mit-     der
Schritt zurn noch weiteren Anheben odor nehmer (130) in deren radial nach
aulen vor-       Absenken der Fufterrohrkolonne (112), urn die stehender
Lage festhlt.                           Antriebsmittel (160) in Berlhrung
mit der Ver- 55      riegelungseinrichtung (130) zu bringen, und 13
Verfahren zurn Ausbauen einer Verschleil3-         der Schritt zum
Enifernen der Verschlei- schutzhUlse (14, 114) aus einem Bohrschacht
schutzhUlsen (114) durch Anheben eines oder nach dem Einbringen der Bohrung
in diesen          mehrerer Drahtes/Drghte oder Seiles/Seile 7    (122)
der/das/die vom  Korperteil (120) des      5. OuUll (10) de r6cuperation de
garniture d'usure 



Ausbauwerkzeuges  (114) ausgehtlausgshon,            selon la revendication
3, dans loquel le dispo- ausgefUhrt wird.
sitif de verrouillage (24) comporte un anneau segmente (24) de verrouillage
dispose entre le Revendicatlons                                  5
train de tiges (12) et le manchon (20) et ayant plusieurs branches (28) qui
depassent vers le 1. Outil (10) de r6cup~ration de garniture d'usure,
bas et qui ont des tetes de verrouillage (20) comprenant:
destinees a coopdrer avec la garniture d'usure un corps de forme g6n6rale
annulaire (16,        (14). 20, 120),                                   10
un dispositif (18, 152) destine a supporter  6. Outil (10) de recuperation
de garniture d'usure le corps de l'outil (16, 20, 120) par rapport a
selon la revendication 4, dans loquel le dispo- un train de tiges (12, 11
2) de puits,              sitif de manoeuvre (32) comporte un organe de un
dispositif de verrouillage (24, 130) port4    forme annulaire (32) pouvant
etre dispos6 au- par la partie de corps (16, 20, 120), le disposi-  t5
tour du train de tiges (12) afin qu'il puisse 8tre tit de verrouillage (24)
ayant une configuration     support4 par un 6lment (34) de raccordement et
une disposition telles qu'il peut venir en        de train de tiges
audessous de la partie de prise avec une partie (36, 136) de configuration
corps (20), l'organe de forme annulaire (32) correspondante de la garniture
d'usure (14,          ayant une surface externe de forme gen6rale 114), et
20       tronconique agencee pour cooperer avec les un dispositif (32, 160)
de manoeuvre du          branches (28) du dispositif de verrouillage et a
dispositif de verrouillage (24, 130) afin qu'il      repousser les t8tes de
verrouillage (30) au vienne en prise avec la garniture d'usure (14,
contact de la garniture d'usure (14) par un effet 114), caracteris6 en ce
que                          de coin. le dispositif de support (18, 152)
est reali-  25 se afin qu'il puisse supporter le corps de l'outil  7. Outil
(10) de recuperation de garniture d'usure (16, 20, 120) a la surface
externe d'un train de     solon la revendication 1, dans loquel la partie
tiges de tubage (12, 112) lorsque le dispositif      de corps (120) est
suspendue a un ou plu- de support est dispose autour de lui.
sieurs cables ou lignes (122), at la partie de 30      corps (120) comporte
un dispositif (130) desti- 2. Outil (10) de recup6ration de garniture
d'usure      nd a coopdrer avec la garniture d'usure (114) selon la
revendication 1, dans loquel ia partie      afin que l'outil soit
positionne convenablement de corps (16, 120) comprend une partie annu-
par rapport a la garniture d'usure (114). laire (16) pouvant 8tre fixse &
un tronQon de train de tiges par un dispositif cassable (22) et  3s   8.
Outil (10) de recuperation de garniture d'usure un manchon exteme (20)
port6 par la partie           selon la revendication 7, dans loquel le
dispo- annulaire (16) et raccord6 A celle-ci par un        sitif de
coop6ration (130) a un 6paulement dispositif cassable (22), le manchon
exteme          (130) form4 A la surface externe du corps. WK~i (20)
comportant un dispositif (25) destine a cooperer avec la garniture d'usure
afin que   40   9. OuUIl (10) de recuperation de garniture d'usure l'outil
(10) soit positionne convenablement par      selon la revendication 7, dans
lequel le dispo- rapport a la garniture d'usure (14).                 sitif
de verrouillage (130) possbde plusieurs taquets de verrouillage (130)
port6s par la par- 3  Outil (10) de recup6ration de garniture d'usure
tie de corps (120), les taquets de verrouillage selon la revendication 2,
dans lequel le dispo-   45  (130) 6tant mobiles radialement vers
l'ext~rieur sitif de cooperation comporte un 4paulement          afin de
venir en prise avec une cavite form6e (25) forme a la surface externe du
manchon           dans la garniture d'usure. (20). 10. Outil (10) de
recuperation de garniture d'usure 4. Outil (10) de recuperation de
garniture d'usure   so  solon la revendication 8, dans loquel le dispo-
selon la revendication 2, dans lequel le dispo-      sitif de verrouillage
comprend plusieurs ta- sitif de verrouillage (24) comport. un anneau
quets de verrouillage portes par la partie de segmente (24) de verrouillage
dispose entre le       corps, les taquets de verrouillage 6tant mobiles
train de tiges (12) et le manchon (20) et ayant      radialement vers
l'exterieur afin qu'ils pene- plusieurs branches (28) qui depassent vers le
55    trent dans une cavite (136) form~e dans la bas et qui ont des ttebs
de verrouillage (20)        garniture d'usure (114). destin6es & coop~rer
avec la garniture d'usure (14). 8    15             EP 0391 641 B1
16 11. Outil (10) de recuperation de garniture d'usure      manoeuvre par
soulbvement du train de tiges 



selon la revendication 9, dans lequel le dispo-      (12) afin d'amener le
dispositif (32) de ma- sitif de manoeuvre (160) comporte un anneau
noeuvre du dispositif de verrouillage au contact d'activation (160) mobile
axialement par rap-        du dispositif de verrouillage (24). port a ia
partie de corps (120) afin qu'il puisse    5 venir au contact des taquets
de verroulllage      15. Procd6 selon la revendication 13, dans loquel
(130) pour deplacer ceux-ci vers leur position radialement exterieure.
l'outil de recupdration (114) est un outil selon la revendication 7, 12.
Outil (10) de recup6ration de garniture d'usure   10    l'etape de
soulevement ou d'abaissement selon la revendication 11, dans loquel la
partie     du train de tiges (112) est realisee de fagon de corps (120)
comporte un dispositif de rote-       encore plus importante afin d'amener
le dispo- nue (140, 142) pouvant etre actionn6 pour rote-      sitif de
manoeuvre (160) soit mis au contact du nir les taquets de verrouillage
(130) dans leur      dispositif de verrouillage (130), et position
radialement exterieure.             15          I'etape d'extraction de la
garniture d'usure (114) est execut~e par soulevement du cable 13 Procedd de
r6cuperation d'une garniture d'usu-        ou de la ligne ou des cables ou
des lignes re (14, 114) d'un puits apres forage d'un trou       (122)
auxquels est suspendue la partie de dans ce puits, le procedd comprenant
l'etape         corps (120) de l'outil de recuperation (114). v-'
suivante:                                    20 I'extraction du puits de
I'appareillage de forage, et 4tant caractdrisa par la descente d'un train
de Uiges de tubage (12, 112) a travers la garniture d'usure (14, 114), dans
le trou jusqu'A ce qu'il ait presque   25 atteint la profondeur totale de
ce trou, la fixation du corps annulaire (16, 20, 120) de l'outil de
r6cuperation (10) solon la revendi- cation 1 autour du train de tiges (12,
112) en position proche de son extrdmit6 la plus haute,   30 Ia descente
suppldmentaire du train de tiges (12, 112) et de l'outil (10) qui lul est
fixe en un emplacement auquel I'outil de r6cup6ra- tion (10) est arr8t6 par
contact avec la gamitu- re d'usure (14, 114),                        35 le
soulbvement ou l'abaissement du train de tiges (12, 112) pour l'activation
du dispositif de manoeuvre (32, 160), afin quo le dispositif de manoeuvre
(32, 160) coopbre avec le dis- positif de verrouillage (24, 130) et amene
celui-  40 ci en prise avec la garniture d'usure (14, 114), et l'extraction
de la garniture d'usure (14, 114) du puits. 45 14. Proc6d6 solon la
revendication 13, dans loquel l'outil de r6cuperation (10) est un outil sa-
lon la revendication 2, le corps annulaire (16, 20) est fix4 afin  50 qu'il
ontoure le train de tiges (12) par fixation de la partie annulaire (16) au
train de tiges (12), avant le soulevement ou I'abaissement du train de
tiges (12), le train de tiges (12) est  55 descendu de fagon encore plus
importante afin quo le dispositif cassable (22) soit rompu, et le
dispositif de manoeuvre (32, 160) est 9    


