
1         EP 0 430 389 B1                    2 Description
in that it is necessary for the gravel packing sys- tem to have its lower
end sealingly engaged with a This invention relates to a gravel packing as-
bore of the sump packer prior to performing the sembly for use in wells,
and more particularly to  gravel packing operation. With known systems, if
such a system which permits reverse washing of fill   5   sand fill is
encountered directly on top of the sump encountered as the gravel packing
system is run   packer, it has been necessary to trip the gravel into the
well, without tripping the gravel packing  packing system and its work
string out of the well, system out of the well.
and run a tapered work string into the well to A known gravel packing
system utilized to per-  reverse circulate the sand fill away from the sump
form a circulating gravel pack includes a packer  to  packer, then the
tapered work string must be and a crossover setting tool associated with
the  tripped out and the gravel pack system again run packer for setting
the packer and for controlling the  into the well. flow of fluids during
gravel packing operations.      None of the prior art gravel packing
systems When running such a gravel packing system into a  have been capable
of washing sand fill out of a well, sometimes sand fill is encountered
which has   15  sump packer without first tripping the work string
infiltrated into the well and is blocking the passage  and gravel packing
system out of the well and down through the well. When this occurs, it is
running a special string into the well for purposes necessary to trip the
gravel packing system out of  of washing the sand fill. the well, and run a
clean out string Into the well    We have now devised a gravel packing
assem- which is capable of reverse circulating the fill out of  20  bly
which permits reverse washing of sand fill the well. Then, the gravel
packing system must    without tripping the gravel packing system out of
once again be run into the well to perform the    the well. This saves
substantial rig time and ex- gravel packing operation. An example of such a
pense during the gravel packing operation. gravel packing system is shown
in U. S. patent       According to the present invention, there is
specification No. 4,570,714 (Turner et al). The   25  provided a gravel
packing assembly as defined Turner et al. system utilizes a retrievable
packer  above characterised by a sump packer having a which is removed from
the well with the setting tool  bore therethrough; and a wash pipe
extension after the gravel packing operation is completed.  means, located
below said screen, for permitting US-A-3421586 describes a way in which the
reverse circulation of sand fill out of said sump problem  of sand fill
encountered during gravel  30  packer bore up through said wash pipe and
said packing can be overcome without removing the      tubing string.
gravel packing string out of the well to allow clean-  The wash pipe
extension assembly preferably ing. This specification uses a conventional
gravel  includes an outer seal assembly constructed to be packing assembly
constructed to be run on a tub-  received in the bore of the sump packer.
In one ing string into a well having a well bore and a well  35
arrangement, the seal assembly has a seal assem- annulus defined between
the tubing string and the  bly bore defined there through having an upper
bore, the assembly comprising an upper packer     and a lower end, and the
wash pipe of the setting means for sealing between said tubing string and
tool extends down into the upper end of the seal said well bore to divide
said well annulus into an  assembly bore. A wash pipe extension can be
upper well annulus and a lower well annulus above   40  partially received
in the lower end of the seal and below said upper packer means,
respectively;  assembly bore to extend downward below the seal a crossover
setting tool, operably associated with  assembly. The wash pipe extension
is commu- said upper packer means, including crossover      nicated with
the wash pipe. valve means for permitting reverse circulation of
Preferably, a releasable retaining means is op- fluid up through said
tubing string during running in  45  erably associated with the wash pipe
and the wash of said tubing string and said gravel packing as-  pipe
extension for initially retaining the wash pipe sembly into said well, said
setting tool also includ-  extension in the seal assembly bore and for
subse- ing a downward extending wash pipe initially com-  quently releasing
the wash pipe extension in re- municated with said tubing string; and a
screen   sponse to upward movement of the wash pipe located below said
upper packer means and having   50  relative to the seal assembly. said
wash pipe extending downwardly thereth-         The assembly of the
invention permits sand fill rough. In accordance with US-A-3421586, a liner
to be washed from directly above and within the shoe device is attached
below the screen and      bore of a sump packer by using the wash pipe
receives the wash pipe, the device including check  extension as a stinger
which extends into the sump valves to allow wash fluid to flow out of the
shoe to  55  packer bore while reverse circulating the sand fill wash sand
away up the well annulus.               out of that bore. In wells
utilizing a sump packer below the zone   The gravel packing assembly of the
present to be gravel packed, there is another requirement  invention can
utilise a permanent production pack- 2 
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reverse circulating of sand fill   Figure 7 comprises an elevational right
side encountered during the running in of the system   only sectioned view
of a portion of a crossover into a well.
setting tool adjacent the gravel packing ports. A In order that the
invention may be more fully  crossover valve means is illustrated which
controls understood, embodiments thereof will now be de-   5   the flow of
fluid through the crossover setting tool. scribed by way of example only,
with reference to  The crossover valve means is shown in its initial the
accompanying drawings, wherein:               position in FIG. 7,
corresponding to FIG. 1A, Figures  1A-1 B   comprise  a  sectioned
wherein flow is permitted up through the wash tube elevational schematic
view of one embodiment of   and tubing string and no crossover of fluid is
per- gravel packing system  of the present invention   10  mitted. being
run into a well, and having just encountered    FIG. 8 is an elevational
right side only sec- sand fill above a sump packer. Fluid flow as repre-
tioned view of a dart which is a portion of the sented by the arrows is in
a reverse circulation  crossover valve means and which is constructed to
mode so that the sand fill is being reverse cir-  be received in the sleeve
illustrated in FIG. 7 to culated up through the tubing string.         15
subsequently block upward flow through the wash Figures 2A-2B comprise a
view similar to Fig-  pipe and to open crossover ports to permit the ures
1A-1 B, after the sand fill has been reverse  gravel packing operation to
be performed. circulated from the sump packer, and the gravel      FIG. 9
illustrates the dart of FIG. 8 having been packing assembly has been
lowered into sealing    received in the sleeve of the setting tool of FIG.
7, engagement with the bore of the sump packer.  20  with the sleeve having
moved down to a position Figures 3A-3B comprise another view similar to
corresponding to that during which the gravel pack- Figures 1A-1B, after
the permanent production   ing operation is performed. In the position of
FIG. packer has been set, and the wash pipe has been   9, slurry flows
downward through the work string, raised to a position permitting the
circulating gravel  then into the lower well annulus, then back up pack
operation to be performed. Fluid flow as re-  25  through the wash tube and
over to the upper well presented by the arrows shows sand slurry being
annulus corresponding to the flow previously de- pumped down the work
string, crossing over into   scribed with regard to FIG. 3A-3B. the lower
annulus to pack sand around the screens,    Referring now to the drawings,
and particularly with clean return fluid flowing through the screens  to
FIGS. 1A-1B, a well is shown and generally and up the wash pipe, then
crossing over into the   30  designated by the numeral 10. The well 10 in,
upper annulus for return to the surface.          cludes a casing 12 which
is set within a bore hole Figure 4 is a right side only elevational half-
14 and cemented in place by cement 16. A bore section view of an embodiment
of wash pipe exten-  13 of casing 12 can generally be referred to as a sion
assembly showing the same sealingly re-      casing bore 13 or well bore
13. The well 10 inter- ceived in the sump packer bore in a position cor-
35  sects a subsurface formation 18 from which it is responding to that of
Figure 20, after the sand fill  desired to produce oil or gas. A sump
packer 20 has already been washed from the sump packer,     has previously
been set within the casing 12 adja- and prior to performing the gravel
packing opera-  cent a lower boundary 22 of formation 18. A sump tion.
24 is defined in the well 10 below the sump packer Figure 5 is a view
similar to Figure 4 wherein  40  20. the wash pipe has been moved upward
relative to      It will be appreciated by those skilled in the art the
sump packer to a position permitting return   that the sump packer 20 may
also be a sump flow of clean fluid up through the wash pipe. cor-
packer/production packer associated with another responding to the position
of Figure 3B. The wash  producing subsurface formation (not illustrated)
lo- pipe extension has been released from the seal  45  cated below the
sump packer 20. For present pur- assembly bore and has dropped out of the
seal     poses, the packer 20 will simply be referred to as a assembly and
sump packer as schematically repre-  sump packer 20, and it will be
understood that sented in Figure 3B wherein the wash pipe exten-  there
may, of course, be other production zones sion is shown laying in the sump
of the well.     below the packer 20. Figure 6 is a view similar to Figures
4 and 5,  5o  Prior to running the gravel packing system after the gravel
packing operation has been com-  described herein into the well 10, the
well has been pleted and the crossover setting tool with its wash
perforated to form perforations such as 26 extend- pipe have been
completely pulled out of engage-   ing through the casing 12 and cement 16
into the ment with the wash pipe extension assembly, thus  subsurface
formation 18 to permit fluids to flow permitting the support sleeve of the
wash pipe   55  therefrom into the well 10. extension assembly to also drop
out of the sump      The sump packer 20 includes a sump packer 



packer.                                           mandrel 28 and a sealing
element 30 disposed about the mandrel 28 for sealing against the casing 3
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bore 32 is defined through the  reverse circulation of sand fill out of the
sump mandrel 28. The bore 32 has a sums packer bore    packer bore 32 up
through the wash pipe 64 and length 34, and a sump packer bore inside
diameter  tubing string 42. 36. An annular locking groove 38 is defined in
the   In FIG. 1 B, a pile of sand fill is schematically sump packer bore 32
for receiving a latch of a seal   5   illustrated and designated by the
numeral 66 on assembly as further described below.              top of the
sump packer 20 and inside sump packer A gravel packing assembly is shown
and gen-    bore 32. To wash the sand fill 66 out of the well 12, erally
designated by the numeral 40. The gravel   fluid is pumped down the well
annulus 44 as in- packing assembly 40 is constructed to be run on a
dicated by arrows. The fluid flow turns upward into tubing string 42 into
the well 10. A well annulus 44   10  a lower end 68 of the wash pipe
extension assem- is defined between the well bore 13 on the outside  bly
56. The fluid, carrying entrained sand from and the tubing string 42 and
gravel packing assem-  sand fill 66, then flows up the wash pipe 64 and up
bly 40 on the inside.                             the tubing string 42 as
indicated by the arrows, to The gravel packing assembly 40 generally in-
the surface. cludes an upper packer means 46, a gravel packer  15  The wash
pipe extension assembly 56 is best extension 47, a crossover setting tool
48, a screen  shown in FIG. 4 in combination with a lower portion assembly
50 having a primary screen 52 and a      70 of wash pipe 64. Wash pipe
extension assembly telltale screen 54, and a wash pipe extension as-  56
includes an outer seal assembly 72 constructed sembly 56 suspended from the
screen assembly      to be sealingly received In the sump packer bore 50.
20  32. The outer seal assembly 72 includes an upper The upper packer means
46 is a means for       box end 74 threadedly connected at 76 to a pin
sealing between the tubing string 42 and the well  end 78 extending
downward from telltale screen bore 13 to divide the well annulus 44 Into an
upper  54. Outer seal assembly 72 further includes a cy- well annulus 58
and a lower well annulus 60 above  lindrical body 80 threadedly connected
to box end and below the upper packer means 46 (see FIG.  25  74 at thread
82. A plurality of flexible locater arms 3A).
84 extend downward From box end 74 about an The upper packer means 46 is a
hydraulically   outer surface 86 of body 80. The locater arms 84 set
permanent production packer constructed to be  each have an outward
extending ridge 88 which left in place in the well 10 with the screen
assem-  snaps into place in locking groove 38 of sump bly 50 after the
lower well annulus 60 is gravel  30  packer mandrel 28. An annular sealing
member 90 packed. The upper packer means 46 may, for        is disposed
about outer surface 86 of body 80 and example, be an Otis versa-Trieve
(trade mark)     is sealingly engaged with the sump packer bore gravel
packer as manufactured by Otis Engineering  32. Corporation.
In FIG. 4, the wash pipe extension means 56 is The gravel packer extension
47 extends down   35  shown sealingly latched in place within the sump from
packer means 46 and includes gravel packing  packer bore 32 as it is In
FIG. 2B, after the sand fill ports 49.
66 has been washed away from the sump packer The crossover setting tool 48
is operably asso-  20. ciated with the upper packer means 46 for setting
The outer seal assembly 72 has a seal assem- the upper packer in a well
known manner. The   40  bly bore 92 extending therethrough having an up-
crossover setting tool 48 includes crossover valve  per end 94 and a lower
end 96. The lower portion means 62 for permitting reversing out of sand
fill  70 of wash pipe 64 extends down into the upper up through the tubing
string 42 during running in of  end 94 of seal assembly bore 92. the tubing
string 42 and gravel packing assembly     A wash pipe extension 98 is
partially received 40 into a well. The operation or crossover valve   45
in the lower end 96 of seal assembly bore 92 and means 62 is further
described below with reference  extends downward a distance 100 (see FIG. 1
B) to FIGS. 7-9.                                     below the lower end 96
of seal assembly 72. The The crossover setting tool 48 also includes a
wash pipe extension 98 has an inner bore 102 downward extending wash pipe
64 which is initially  which is communicated with an inner bore 104 of
communicated with the tubing string 42 through the   so  wash pipe 64.
crossover valve means 62. The screen assembly        A releasable retaining
means, generally des- 50 is located below said upper packer means 46
ignated by the numeral 106, is operably associated and gravel packer
extension 47 and has the wash   with the wash pipe 64 and the wash pipe
extension 



pipe 64 extending downwardly therethrough In a    98 for initially
retaining the wash pipe extension 98 concentric manner.
55  in place in the seal assembly bore 92 as illustrated The wash pipe
extension assembly 56, which    in FIG. 4, and for subsequently releasing
the wash may also generally be referred to as a wash pipe  pipe extension
98 in response to upward move- extension means, provides a means for
permitting  ment of the wash pipe 64 relative to the seal 4    7
EP 0 430 389 B1                    8 assembly 72 as shown in FIG. 5. This
allows the   ring seal 126 being provided therebetween. The wash pipe
extension 98 to drop out of the seal    support sleeve 122 has a reduced
outside diameter assembly bore 92 and fall down into the sump 24   lower
sleeve portion or skirt 128 which is initially as schematically illustrated
in FIG. 3B.          concentrically disposed within the upper end of first
The distance 100 by which the wash pipe   5   spring collet 112 to prevent
the spring fingers such extension 98 extends below the seal assembly 72  as
114 and 116 from springing inward This holds is greater than the length 34
of the sump packer  the shoulders 118 in engagement with the latching bore
32. Also, the wash pipe extension 98 has an  surface 120 so as to initially
hold the wash pipe outside diameter 108 (see FIG. 1B) substantially
extension 98 in place within the outer seal assem- less than the diameter
36 of sump packer bore 32.  10  bly 72. This permits reversing out of the
sand fill 66 from  The gravel packing assembly 40 further in- the sump
packer bore 32 because it permits fluid  cludes a second release means 130
operably asso- to flow down through the well annulus 44 and then  ciated
with the wash pipe 64 and with the outer downward through an annular space
between the    seal assembly 72 for releasing the support sleeve outside
diameter 108 of wash pipe extension 98   15  122 from engagement with the
wash pipe 64 after and the inside diameter 36 of sump packer bore 32  the
wash pipe extension 98 is released from the to wash the sand fill 66 out of
sump packer bore 32  seal assembly 72 and for permitting the support as the
wash pipe extension 98 slowly moves down-  sleeve 122 to then also drop out
of the seal assem- ward into the sump packer bore 32. Since the wash  bly
bore 92. pipe extension 98 extends downward by a length  20   The second
release means 130 includes an 100 greater than the length 34 of sump packer
annular downward facing surface 132, which may bore 32, this relatively
long, relatively small diam-  also be referred to as a limit means 132,
defined in eter wash pipe extension 98 can wash out sand fill  the seal
assembly bore 92 above the support 66 from the entire length of sump packer
bore 32.  sleeve 122, for limiting upward movement of sup- For example, if
the sump packer bore diameter  25  port sleeve 122 within the seal assembly
bore 92. 36 is 3.25 inches (8.26 cm), the outside diameter    The second
release means 130 also includes a 108 of wash pipe extension 98 should be
about 2.3  second spring collet 134 defined on the lower end inches (5.84
cm).                                 portion 70 of wash pipe 64. The second
spring As will be understood by those skilled in the  collet 134 includes a
plurality of downward extend- art, the sump packer 20 will often have a
nipple  30  ing collet fingers 136 having enlarged heads 138 110 connected
to the lower end of sump packer    thereon which initially latch under a
tapered lower mandrel 28 for receiving a plug (not shown). The  end surface
140 of support sleeve 122. wash pipe extension 98 should have a length
suffi-   The enlarged heads 138 and the lower end 140 cient also to wash
out the nipple 110. If there is a  of support sleeve 122 form an
interconnection plug located within the nipple 110, the same can  35
means 142 between the support sleeve 122 and be pushed out of the nipple
110 by exerting down-  the wash pipe 64 for moving the support sleeve ward
force thereon with the wash pipe extension 98  122 upward with the wash
pipe 64 when the wash simply by setting down weight on the working
pipe 64 is moved upward relative to the outer seal string 42.
assembly 72. The releasable retaining means 106 includes a   40  When the
wash pipe extension assembly 56 is radially inwardly biased first spring
collet 112 de-  first coupled into sealing latched engagement with fined on
the upper end of the wash pipe extension  the sump packer bore 32, the
various components 98. The first spring collet 112 includes a plurality of
are in the position illustrated in FIG. 4. spring fingers such as 114 and
116. Each of the      Subsequent upward movement of the wash spring fingers
has a radially outward extending   45  pipe 64 relative to the outer seal
assembly 72 and shoulder 118 defined thereon.                     sump
packer 20 first pulls the support sleeve 122 The releasable retaining means
106 also in-   upward until an upper end 144 thereof abuts the cludes an
upwardly facing annular latching surface  limit means 132, at which time
the fingers 136 of or shoulder 120 defined on the seal assembly bore
second spring collet 134 cam inward so that the 92. Releasable retaining
means 106 further in-  50  second spring collet 134 collapses and begins to



cludes a support means 122 which can also be      pull upward through an
inner bore 146 of the sup- referred to as a support sleeve 122, for
initially  port sleeve 122. Once the enlarged heads 138 retaining the
shoulders 118 of the first spring collet  move upward past the upper
extremity of first 112 in engagement with the annular latching sur-  spring
collet 112, the wash pipe extension 98 is face 120 of seal assembly bore
92.          55  released. The spring fingers such as 114 and 116 The
support sleeve 122 has an outer cylindrical  of first spring collet 112
spring inward moving the surface 124 which is closely and slidably received
shoulders 118 out of engagement with the annular within the seal assembly
bore 92 with a sliding 0-  latching surface 120, and the wash pipe
extension    9                 EP 0 430 389 B1                   10 98
drops out of the seal assembly bore 92 leaving  schematically illustrated
in FIGS. 3A-3B. the other components in the position generally il-    FIG.
7 is an enlarged detailed view of a lower lustrated in FIG. 5.
portion 156 of the crossover setting tool 48 which The lower end portion 70
of wash pipe 64 has   extends down through the upper packer means 46 a
plurality of lateral ports 148 disposed thereth-   5   and the gravel
packer extension 47. It will be rough. Upper and lower O-ring seals 150 and
152,  understood that in FIG. 7, the surrounding structure respectively,
are located in annular grooves above  of the upper packer means 46, the
gravel packer and below the ports 148 in the wash pipe 64. When  extension
47 and the well 10 have not been shown the wash pipe 64 is in its initial
position of FIG. 4,  in order to simplify the illustration. the O-rings 150
and 152 seal against the bore 146  10  The lower portion 156 of crossover
setting tool of support sleeve 122 for initially preventing flow of  48
includes a crossover body 158 having inner and fluids through the lateral
ports 148 until such time  outer con centric walls 160 and 162 defining an
as the wash pipe 64 is moved upward as shown in   annular flow space 164
therebetween. FIG. 5.                                              The
inner concentric wall 160 has an inner When the wash pipe 64 is moved
upward to  15  bore 166 within which is received a sliding sleeve the
position of FIG. 5, the ports 148 are commu-  168 which is a portion of the
crossover valve nicated with an interior 154 (see FIG. 3B) of telltale
means 62. screen 54. The position of the wash pipe 64 shown    A plurality
of radially extending lower crossover in FIG. 5 corresponds to its position
during the  ports 170 extend radially outward from and com- circulating
gravel pack operation schematically il-  20  municate with the bore 166 of
inner wall 160. lustrated in FIG. 3A-3B. The overall operation of the
Crossover ports 170 communicate with gravel gravel pack assembly 40 is
further described be-  packing ports 49 as seen In FIG. 3A. low.
The sleeve 168 is initially pinned in place by It is noted that in the
schematic illustration of  shear pins 172 in a position closing the lower
FIG. 3B, the ports 148 have not been illustrated,  25  crossover ports 170.
As is further described below, and instead the entry of return fluids is
schemati-  the sleeve 168 will subsequently be moved down- cally shown as
entering the lower end of the wash  ward uncovering the lower crossover
ports 170 so pipe 64. This is done simply for ease of illustration,  as to
provide fluid communication between the and it will be understood that the
preferred embodi-  tubing string 42 and the lower well annulus 60. The ment
is that shown in detail in FIG. 5.      30  ports 170 are referred to as
lower crossover ports After the gravel packing operation is complet-
because they are associated with the lower well ed, the crossover setting
tool 48 and its wash pipe  annulus 60. 64 are pulled upward completely out
of engage-        To move the crossover valve means 62, and ment with the
remainder of the gravel pack assem-  particularly the sleeve 168 thereof,
from Its initial bly 40 thus permitting the support sleeve 122 to  35
reverse circulating position illustrated in FIG. 7 to a drop out of the
seal assembly bore 92 leaving the  position as shown in FIG. 9 which will
permit gravel outer seal assembly 72 fully open as illustrated in  packing,
a dart 174 shown in FIG. 8 is dropped or FIG. 6. A fully open sump packer
bore is desirable  pumped down the tubing string 42 into engage- for
several reasons. If there are lower production  ment with the sleeve 160. A
tapered shoulder 176 zones below sump packer 20 it may be necessary  40  of
dart 174 seats in a tapered annular seat 178 of to run tools down through
the sump packer 20.     sleeve 160. Also, it is desirable to have an open
bore so that   A pair of O-ring seals 180 seal between the any solid
particulate materials produced from the  dart 174 and an enlarged diameter
upper bore 182 well will not collect on top of the sump packer..  of sleeve
168. Turning now to FIGS. 7-9, the crossover valve   45  Once the dart 174
is in seating engagement means 62 will be further described.
with the sleeve 168, pressure in the tubing string As previously mentioned,
the crossover valve   42 is increased to set the hydraulically set upper
means 62 provides a means for permitting reverse  packer 46. Then pressure
is further increased until 



circulation of fluid up through the tubing string 42  the shear pins 172
shear, thus allowing the dart while running the tubing string 42 into the
well, as  so  174 and sleeve 168 to move downward to the schematically
illustrated in FIGS. 1A-1B. The cros-  position of FIG. 9 where a lower end
184 of sleeve sover valve means 62 also provides a means for    168 abuts
an upward facing annular shoulder 186 subsequently isolating the wash pipe
64 from the  of outer wall 162. tubing string 42 and for communicating the
wash      A lower bore 188 of outer wall 164 is commu- pipe 64 with the
upper well annulus 58 and for  55  nicated with the bore 104 of wash pipe
64. communicating the tubing string 42 with the lower    The sleeve 168
Includes a plurality of upper well annulus 60 to permit gravel packing of
the   crossover ports 190 which provide a means for lower well annulus 60
with the flow paths being as  communicating the wash pipe 64 with the upper
6    11             EP0430389B1                       12 well annulus 58.
When the sleeve 168 is moved     3A-3B and as is illustrated in FIG. 5.
downward to the position of FIG. 9, the upper        Then the lower well
annulus 60 is gravel crossover ports 190 are communicated with the
packed by pumping sand slurry down the tubing annular flow space 164 which
communicates with    string 42, out the lower crossover ports 170, into
other passages extending upward through the cros-   5   the lower well
annulus 60. As will be understood by sover setting tool 48 terminating in
an upper cros-  those skilled in the art, the sand from the slurry will
sover outlet 192 schematically shown in FIG. 3A   build up in the lower
well annulus 60 around the thus communicating the wash pipe 64 with the
screen assembly 50 and clean fluid from the slurry upper well annulus 58.
will enter the screen assembly 50 and flow up the The dart 174 has a hollow
lower portion which  10   wash pipe 64, then through the upper crossover
has inlets 194, a bore 196 and outlets 198 which  ports 190 and up through
the annular flow space communicate the lower bore 188 and wash pipe 64
164 and ultimately out the upper crossover outlet with the upper crossover
ports 190 in the position  192 and then up through the upper well annulus
of FIG. 9. A ball check valve 200 is disposed in the  58. bore 196 and
seats on a conical annular seat 202   15  After the lower well annulus 60
is gravel to prevent downward flow therethrough when the    packed, the
tubing string 42, and the crossover dart 174 is positioned as shown in FIG.
9.        setting tool 48 with its wash pipe 64 are pulled An 0-ring seal
204 seals between the bore 166  completely out of the well 10 thus leaving
the of inner wall 158 and the sleeve 122 above the    permanent production
packer 46 and the screen upper crossover ports 190.                   20
assembly 50 and outer seal assembly 72 in place The methods of gravel
packing wells with the   within the well 10. apparatus just described are
generally as follows. The gravel packing assembly 40 is supported    Claims
from the tubing string 42, and then the tubing string 42 and gravel packing
assembly 40 are run   25  1. A gravel packing assembly (40) constructed to
into the well 10 until a sand fill such as sand fill 66  be run on a tubing
string (42) into a well (10) is encountered. It will be appreciated that
sand fill  having a well bore (13) and a well annulus (44) may be
encountered at various locations through-      defined between said tubing
string and said out the well in addition to immediately adjacent and  well
bore, comprising: an upper packer means within the sump packer 20.
30      (46) for sealing between said tubing string and Upon encountering
sand fill, the sand fill Is     said well bore to divide said well annulus
into reverse washed from the well 10 by pumping fluid      an upper well
annulus (58) and a lower well down through the well annulus 44 and up
through       annulus (60) above and below said upper the wash pipe 64 and
tubing string 42 as is sche-     packer means, respectively; a crossover
set- matically illustrated in FIGS. 1A-1B. Once all of the   35  ting tool
(48), operably associated with said sand fill is eliminated, two tubing
volumes of fluid  upper packer means, including crossover valve are reverse
circulated to make certain that the sand  means (62) for permitting reverse
circulation of is removed from the system.                           fluid
up through said tubing string during run- During or after the sand fill is
washed out, the  ning in of said tubing string and said gravel tubing
string 42 is run further into the well 10 until  40  packing assembly into
said well, said setting the gravel packing assembly 40 is located at a
tool also including a downward extending wash desired preselected location.
In the embodiment       pipe (64) initially communicated with said tub-
disclosed, the desired prese lected location is that  ing string; and a
screen (50) located below in which the wash pipe extension assembly 56 is
said upper packer means and having said positioned within the sump packer
20 as schemati-  45  wash pipe extending downwardly therethrough; 



cally illustrated in FIGS. 2A-2B.                     characterised by a
sump packer (20) having a The dart 174 is dropped to set the packer 46
bore (32) therethrough; and a wash pipe exten- and to operate the sleeve
168 moving it to its       sion means (56), located below said screen for
lowermost position as shown in FIG. 9, thus com-      permitting reverse
circulation of sand fill out of municating the tubing string 42 with the
lower well  50  said sump packer bore up through said wash annulus 60 and
communicating the wash pipe 64         pipe and said tubing string. with
the upper well annulus 58. The wash pipe 64 is moved upward relative to
2. An assembly according to claim 1, wherein the screen assembly 50 with
the screen assembly       said crossover valve means (62) of said setting
50 and the permanent production packer 46 fixed   55  tool (48) is operable
to isolate said wash pipe in place within the well 10, until the wash pipe
64 is  (64) from said tubing string (42) and to com- communicated with the
interior of the screen as-      municate said wash pipe with said upper
well sembly 50, as is schematically illustrated in FIGS.   annulus (58),
and said tubing string with said 7    11            EP 0 430 389 B1
12   111111111111111111111111111111 C   L  M   S* well annulus 58. When the
sleeve 168 is moved      3A-3B and as is illustrated in FIG. 5. downward to
the position of FIG. 9, the upper         Then the lower well annulus 60 is
gravel crossover ports 190 are communicated with the      packed by pumping
sand slurry down the tubing annular flow space 164 which communicates with
string 42, out the lower crossover ports 170, into other passages extending
upward through the cros-   5   the lower well annulus 60. As will be
understood by sover setting tool 48 terminating in an upper cros-  those
skilled in the art, the sand from the slurry will sover outlet 192
schematically shown in FIG. 3A    build up in the lower well annulus 60
around the thus communicating the wash pipe 64 with the       screen
assembly 50 and clean fluid from the slurry upper well annulus 58.
will enter the screen assembly 50 and flow up the The dart 174 has a hollow
lower portion which   10   wash pipe 64, then through the upper crossover
has inlets 194, a bore 196 and outlets 198 which   ports 190 and up through
the annular flow space communicate the lower bore 188 and wash pipe 64
164 and ultimately out the upper crossover outlet with the upper crossover
ports 190 in the position  192 and then up through the upper well annulus
of FIG. 9. A ball check valve 200 is disposed in the  58. bore 196 and
seats on a conical annular seat 202   15  After the lower well annulus 60
is gravel to prevent downward flow therethrough when the     packed, the
tubing string 42, and the crossover dart 174 is positioned as shown in FIG.
9.        setting tool 48 with its wash pipe 64 are pulled An O-ring seal
204 seals between the bore 166  completely out of the well 10 thus leaving
the of inner wall 158 and the sleeve 122 above the     permanent production
packer 46 and the screen upper crossover ports 190.                    20
assembly 50 and outer seal assembly 72 in place The methods of gravel
packing wells with the   within the well 10. apparatus just described are
generally as follows. The gravel packing assembly 40 is supported    Claims
from the tubing string 42, and then the tubing string 42 and gravel packing
assembly 40 are run   25  1. A gravel packing assembly (40) constructed to
into the well 10 until a sand fill such as sand fill 66  be run on a tubing
string (42) into a well (10) is encountered. It will be appreciated that
sand fill  having a well bore (13) and a well annulus (44) may be
encountered at various locations through-      defined between said tubing
string and said out the well in addition to immediately adjacent and  well
bore, comprising: an upper packer means within the sump packer 20.
30      (46) for sealing between said tubing string and Upon encountering
sand fill, the sand fill is      said well bore to divide said well annulus
into reverse washed from the well 10 by pumping fluid      an upper well
annulus (58) and a lower wel) down through the well annulus 44 and up
through       annulus (60) above and below said upper the wash pipe 64 and
tubing string 42 as is sche-     packer means, respectively; a crossover
set- matically illustrated in FIGS. 1A-1 B. Once all of the   35  ting tool
(48), operably associated with said sand fill is eliminated, two tubing
volumes of fluid  upper packer means, including crossover valve are reverse
circulated to make certain that the sand  means (62) for permitting reverse
circulation of is removed from the system.                           fluid
up through said tubing string during run- During or after the sand fill is
washed out, the   ning in of said tubing string and said gravel tubing
string 42 is run further into the well 10 until  40  packing assembly Into
said well, said setting the gravel packing assembly 40 is located at a
tool also including a downward extending wash 



desired preselected location. In the embodiment       pipe (64) initially
communicated with said tub- disclosed, the desired prese lected location is
that  ing string; and a screen (50) located below in which the wash pipe
extension assembly 56 is       said upper packer means and having said
positioned within the sump packer 20 as schemati-  45  wash pipe extending
downwardly therethrough; cally illustrated in FIGS. 2A-2B.
characterised by a sump packer (20) having a The dart 174 is dropped to set
the packer 46       bore (32) therethrough; and a wash pipe exten- and to
operate the sleeve 168 moving it to its        sion means (56), located
below said screen for lowermost position as shown in FIG. 9, thus com-
permitting reverse circulation of sand fill out of municating the tubing
string 42 with the lower well  50  said sump packer bore up through said
wash annulus 60 and communicating the wash pipe 64         pipe and said
tubing string. with the upper well annulus 58. The wash pipe 64 is moved
upward relative to   2. An assembly according to claim 1, wherein the
screen assembly 50 with the screen assembly       said crossover valve
means (62) of said setting 50 and the permanent production packer 46 fixed
55  tool (48) is operable to isolate said wash pipe in place within the
well 10, until the wash pipe 64 is  (64) from said tubing string (42) and
to com- communicated with the interior of the screen as-      municate said
wash pipe with said upper well sembly 50, as is schematically illustrated
in FIGS.   annulus (58), and said tubing string with said 7    13
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L   M     S    * lower well annulus (60), to permit gravel pack-
engagement with said latching surface of said ing of said lower well
annulus.                    seal assembly bore. 3. An assembly according to
claim  1 or 2,         6. An assembly according to claim 5, wherein wherein
said wash pipe extension means (56)   5    said support means (122) is a
support sleeve comprises an outer seal assembly (72) con-         slidably
disposed within said seal assembly structed to be received in said sump
packer        bore (92), said support sleeve including a bore (32), said
seal assembly having a seal        sleeve bore in which a lower end portion
(70) assembly bore (92) defined therethrough, said      of said wash pipe
is received, said support seal assembly bore having an upper end (94)  10
sleeve having a lower sleeve portion (128) ini- and a lower end (96), said
wash pipe of said       tially concentrically disposed within said first
setting tool extending down into said upper        spring collet (112). end
of said seal assembly bore; a wash pipe extension (98) partially re-    7.
An assembly according to claim 6, wherein ceived in said lower end of said
seal assembly   15  said lower end portion (70) of said wash pipe bore and
extending downward below said seal        (64) has a lateral port (148)
disposed thereth- assembly, said wash pipe extension being           rough;
and communicated with said wash pipe; and                  said gravel
packing assembly further com- releasable retaining means (106), operably
prises seal means (150, 152), disposed be- associated with said wash pipe
(64) and said  20   tween said lower end portion of said wash pipe wash
pipe extension (98) for initially retaining   and sleeve bore, for
initially preventing flow said wash pipe extension in said seal assem-
through said lateral port until said wash pipe is bly bore, and for
subsequently releasing said      moved upward relative to said seal
assembly. wash pipe extension in response to upward movement of said wash
pipe relative to said  25   8  An assembly according to claim 5, 6 or 7,
seal assembly.                                     further comprising
release means (130) for re- leasing said support sleeve (122) from said 4.
An assembly according to claim 3, wherein           wash pipe (64) after
said wash pipe extension said wash pipe extension (98) extends below
(98) is released from said seal assembly, and said seal assembly (72) a
distance greater  30     for releasing said support sleeve (122) from than
the length of the sump packer bore (32),      said seal assembly bore. and
said wash pipe extension has an outside diameter less than the inner
diameter of the    9. An assembly according to claim 8, wherein sump packer
bore, so that during reversing out     said release means (130) includes a
second of sand fill from said sump packer (20), fluid  36  spring collet
(134) defined on said lower end can flow down between said sump packer bore
portion (70) of said wash pipe (64), said sec- and said wash pipe
extension, then up into a       ond spring collet having enlarged heads
(138) lower end of said wash pipe extension to wash      initially latching
under a lower end (140) of 



said sand fill out of said sump packer bore        said support sleeve
(122), said second spring throughout said length of said sump packer  40
collet being constructed to collapse and pull bore; and
through said support sleeve. wherein said releasable retaining means (106)
is arranged to release said wash pipe     10. An assembly according to any
of claims 1 to 9, extension from said seal assembly bore when
wherein said upper packer means (46) is a said wash pipe extension is
released.      45      permanent production packer means construct- ed to
be left in place in said well with said 5. An assembly according to claim
3 or 4,             screen after said lower well annulus is gravel wherein
said releasable retaining means (106)      packed. comprises a radially
inwardly biased first spring collet (112) defined on an upper end of  50
PatentansprUche said wash pipe extension (98), said first spring collet
including a plurality of spring fingers  1. Eine Kiesschlttanordnung (40),
die zum Ein- (114, 116) each having a radially outwardly        fUhren an
einem Rohrstrang (42) in eine Boh- extending shoulder (118) defined
thereon;          rung (10) konstruiert ist, mit einer Innenboh- an
upwardly facing latching surface (120)  65   rung (13) und einem
Bohrungsringraum (44), defined on said seal assembly bore (92); and
der zwischen dem besagten Rohrstrang und support means (122) for initially
retaining     der besagten Innenbohrung abgegrenzt ist, said shoulders of
said first spring collet in      umfassend: ein oberes Packermittel (46)
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1111111111111111111111111 Abdichten des Raumes zwischen demn besag-
streckt; ten Rohrstrang und der besagten Innenboh-             eine
tellweise in dern besagten unteren rung zwecks Unterteilung des besagten
Boh-        Ende der besagten Dichtungsgruppenbohrung rungsringraums in
oenen oberen Bohrungsring-      Aufnahme findende Spflrohrverlangerung
(98), raum (58) und einen unteren Bohrungsring-   5     die sich in
Abwartsrichtung unterhalb der be- raum (60) oberhalb bzw. unterhalb des
besag-      sagten Dichtungsgruppe erstreckt, wobei zwi- ten oberen
Packermittels; ein Oberleitsetzwerk-   schen der besagten
Splilrohrverlangerung und zeug (48), das auf fOr Betrieb geeignete Weise
dern besagten SpUlrohr Kommunikation be- mit dem besagten oberen
Packermittel in Ver-      steht; und bindung steht, einschlieBlich eines
Oberleitven-  10  ein ausl6sbares Haltemittel (106), das mit tilmittels
(62), um wahrend des Einflhrens des    dem besagten SpUlrohr (64) und der
besagten besagten Rohrstrangs und der besagten Kies-
SpOirohrverlangerung (98) auf fUr Betrieb ge- schUttanordnung in die
besagte Bohrung durch      eignete Weise verbunden ist, um die besagte den
besagten Rohrstrang hindurch Gegen-           SpOlrohrverlangerung
anfdnglich in der besag- stromumlauf von FlUssigkeit zu gestatten, wo-  15
ten Dichtungsgruppenbohrung festzuhalten und bei das besagte Setzwerkzeug
auch ein sich        danach die besagte Spalrohrverlangerung bei nach unten
erstreckendes Spllrohr (64) um-        Aufw~rtsbewegung des besagten
SpUlrohrs Im fa~t, das sich anfanglich mit dern besagten       Verhaltnis
zu der besagten Dichtungsgruppe Rohrstrang in Kommunikation befindet; und
ein     freizugeben. Sieb (50), das unterhalb des besagten oberen   2o
Packermittels angeordnet ist und durch das     4. Esne Anordnung nach
Anspruch 3, bel der sich sich das besagte SpUlrohr abwarts erstreckt:
die besagte SpUlrohrverlAngerung (98) um eine gekennzeichnet durch einen
Sumpfpacker (20)       Distanz, die groBer ist als die lAnge der mit einer
durch diesen hindurch f0hrenden         Sumpfpackerbohrung (32), unterhalb
der be- Bohrung (32); sowie durch ein Splrohrverlan-  25  sagten
Dichtungsgruppe (72) erstreckt, und die gerungsmittel (56), das unterhalb
des besagten    besagte Sp~lrohrverlangerung elnen AuBen- Siebs angeordnet
ist, urn Gegenstromumlauf        durchmesser hat, der geringer ist als der
In- von SchUttsand aus der besagten Sumpfpack-        nendurchmesser der
Sumpfpackerbohrung, so erbohrung durch das besagte Spllrohr und
daB wahrend des RUckspUlens von SchUttsand den besagten Rohrstrang nach
oben hin zu  30      von dem besagten Sumpfpacker (20) FlOssig- gestatten.
keit zwischen der besagten Sumpfpackerboh- rung und der besagten
SpUlrohrverlangerung 2. Eine Anordnung nach Anspruch 1, bei der das
abw~rts und dann in ein unteres Ende de( besagte Oberleitventilmittel (62)
des besagten    besagten SpUlrohrverldngerung aufwarts flie- Setzwerkzeugs
(48) so betrieben werden kann,  35  Ben kann, um den besagten SchUttsand
inner- 



daB es das besagte Spalrohr (64) von dem          halb der gesamten
besagten Lnge der besag- besagten Rohrstrang (42) trennt und zwischen
ten Sumpfpackerbohrung aus der besagten dem  besagten SpUlrohr und dem
besagten          Sumpfpackerbohrung zu spUlen; und oberen Bohrungsringraum
(58) sowie zwischen           bei der das besagte ausl6sbare Haltemittel
dem besagten Rohrstrang und dem besagten   40     (106) so angeordnet ist,
daB es die besagte unteren Bohrungsringraum (60) Kommunikation
SpUlrohrverilngerung von der besagten Dich- bewirkt, umr das EinschUtten
von Kies in dem      tungsgruppenbohrung freigibt, wenn die besag- besagten
unteren Bohrungsringraum  zu er-         te SpUlrohrverlingerung
freigegeben wird. m6glichen. 45  5. Eine Anordnung nach Anspruch 3 oder 4,
bei 3. Eine Anordnung nach Anspruch 1 oder 2, bei         der das besagte
ausl6sbare Haltemittel (106) der das besagte SpUlrohrverlangerungsmittel
eine radial einwarts vorgespannte erste Feder- (56) eine auBere
Dichtungsgruppe (72) umfaBt,     spannzange (112) umfaet, die an einem
oberen die infolge ihrer Bauweise in der besagten        Ende der besagten
Spilrohrverlangerung (98) Sumpfpackerbohrung (32) Aufnahme findet,  50
vorgesehen ist, wobei die besagte erste Feder- wobei in der besagten
Dichtungsgruppe sine        spannzange sine Mehrzahl von federbelasteten
durch sie hindurch verlaufende Dichtungsgrup-     Fingern (114, 116)
umfaBt, wahrend an jedem penbohrung (92) vorgesehen ist, und zwar hat
von den besagten Fingern eine sich radial die besagte
Dichtungsgruppenbohrung  ein         nach auBen erstreckende Schulter (118)
vorge- oberes Ends (94) und ein unteres Ende (96),  55   sehen ist; wahrend
sich das besagte SpUlrohr des besag-          sine nach oben gerichtete
Feststellflache ten Setzwerkzeugs in das besagte obere Ende       (120),
die an der besagten Dichtungsgruppen- der besagten Dichtungsgruppenbohrung
er-          bohrung (92) vorgesehen ist; und 9    17                EP 0
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AbstUtzmittel (122) fUr anffngliche Halte-      derungspackermittel
handelt, das fUr Belas- rung der besagten Schultern der besagten er-
sung gemeinsam  mit dem besagten Sieb in sten Federspannzange in Eingriff
mit der be-       der besagteri Bohrung, nachdem Kies in dem sagten
Feststellfilche der besagten Dichtungs-     besagten unteren
Bohrungsringraum eingefUhrt gruppenbohrung.                            5
wurde, gebaut ist. 6. Eine Vorrichtung nach Anspruch 5, bei der das
Revendicatlons besagte AbstUtzmittel (122) eine verschiebbar innerhalb der
besagten Dichtungsgruppenboh-     1. Ensemble de filtre a gravier (40)
construit pour rung (92) angeordnete AbstUtzhUlse lst, wobel  10  8tre
descendu sur un train de tiges (42) dans die besagte AbstUtzhUlse eine
HUlsenbohrung        un puits (10) ayant un forage (13) et un espace t
umfaflt, in der ein unterer Endabschnitt (70)      annulaire de puits (44)
d6fini entre ledit train des besagten SpUlrohrs Aufnahme findet, wah-
de tiges et ledit forage, comprenant: un moyen rend die besagte
AbstUtzhUlse einen unteren        de packer sup6rleur (46) pour assurer
l'etan- HUlsenabschnitt (128) besitzt, der anfanglich   is  ch~it6 entre
ledit train de tiges et ledit forage konzentrisch innerhalb der besagten
ersten Fe-     pour diviser ledit espace annulaire de puits en
derspannzange (112) angeordnet ist.                un espace annulaire de
pults superieur (58) et un espace annulaire de puits inf6rieur (60), au- 7.
Eine Anordnung nach Anspruch 6, bei der der         dessus et en-dessous
dudit moyen de packer besagte untere Endabschnitt (70) des besagten   20
superieur, respectivement; un outil de mise en Spalrohrs (64) eine durch
diesen hindurch fUh-     place de travers~e (48), associe fonctionnelle-
rende seitliche Offnung (148) besitzt; und         ment avec ledit moyen de
packer superieur, die besagte KiesschUttanordnung des wei-
comprenant un moyen de vanne de travers6e teren zwischen dem  besagten
unteren Ab-           (62) pour permettre la circulation inversee de
schnitt des besagten SpUlrohrs und der HUI-  25    fluide de bas en haut
dans ledit train de tiges senbohrung angeordnete Dichtungsmittel (150,
pendant la descente dudit train de tiges et 152) umfalt, um anfanglich
DurchfluB durch         dudit ensemble de filtre a gravier dans ledit die
besagte seitliche ffnung hindurch zu ver-      puits, ledit outil de mine
en place comprenant hindern, bis das besagte SpUlrohr im Verhalt-
aussi une canalisation de lavage (64) s'6ten- nis zu der besagten
Dichtungsgruppe aufwarts-  30  dant vers le bas, initialement en communica-
bewegt wird.                                       tion avec ledit train de
tiges; et une crepine (50) situee en-dessous dudit moyen de packer &  Eine
Anordnung nach Anspruch 5, 6 oder 7,           supdrieur et au travers de
laquelle ladite cana- 



die des weiteren Ausl6semittel (130) zum Frei-     lisation de lavage se
prolonge vers le bas; geben der besagten AbstUtzhUlse (122) von  3S
caracteris6 par un packer de crepine (20) tra- dem besagten SpUlrohr (64),
nachdem die be-        verse par un alesage (32); et un moyen de sagte
SpUlrohrverlangerung (98) von der be-        prolongement de canalisation
de lavage (56) sagten Dichtungsgruppe freigegeben wurde,          situe
en-dessous de ladite cr6pine pour per- umfalt; und zum Freigeben der
besagten Ab-         mettre la circulation invers~e de ladite charge
stUtzhUlse (122) von der besagten Dichtungs-  40   de sable hors dudit
alesage de packer de gruppenbohrung.
puisard, et sa remont6e par ladite canalisation de lavage et edit train de
tiges. 9. Eine Anordnung nach Anspruch 8, bei der das besagte Ausl~semittel
(130) eine zweite Feder-  2. Ensemble selon revendication 1, dans lequel
spannzange (134) umfaft, die an dem besag-   46    ledit moyen de vanne de
traversde (62) dudit ten unteren Endabschnitt p(7) des besagten
outil de mise en place (48) est actionnable SpUlrohrs (64) vorgesehen ist,
wobei die be-       pour isoler ladite canalisation de lavage (64) sagte
zweite Federspannzange vergr6oerte           dudit train de tiges (42) et
pour faire communi- K6pfe (138) hat, die anffnglich unter einem        quer
ladite canalisation de lavage avec ledit unteren Ende (140) der besagten
AbstUtzhUlse  5o   espace annulaire de puits superieur (58), et (122)
eingreifen, wobei die besagte zweite Fe-     ledit train de tiges avec
ledit espace annulaire derspannzange so beschaffen ist, daB sie zu-
de puits inferieur (60), pour permettre le gravil- sammenklappt und durch
die besagte AbstUt-         lonnage dudit espace annulaire de puits infM-
hllse hindurch zieht.                              rieur. 55 10. Eine
Anordnung nach einem der AnsprUche 1       . Ensemble selon revendication 1
ou 2, dans bis 9, bei der es sich bei dem besagten obe-       lequel ledit
moyen de prolongement de canali- ren Packermittel (46) um ein permanentes
Fr-       sation de lavage (56) comprend un ensemble 10    19
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exterieur (72) construit pour etre regu      l'interieur, d6fini sur une
extremite superieure dans ledit al6sage de packer de puisard (32),
dudit prolongement de canalisation de lavage un al6sage d'ensemble joint
(92) etant defini      (98), ledit premier mandrin a ressort compre- au
travers dudit ensemble joint, ledit alesage     nant une pluralite de
doigts elastiques (114, d'ensemble joint ayant une extr6mit6 superieu-   5
116), sur chacun desquels est defini un epau- re (94) et une extr6mit6
inf6rieure (96), ladite   lement (118) faisant radialement saillie vers
canalisation de lavage dudit outil de mise en      l'ext6rieur; place
s'etendant vers le bas dans ladite extre-        une surface de
verrouillage dirigee vers le mite superieure dudit alesage d'ensemble
haut (120) definie sur ledit al6sage d'ensemble joint;
10      joint (92); et un prolongement de canalisation de lavage
un moyen de support (122) pour retenir (98) partiellement regu dans ladite
extremite      initialement lesdits 6paulements dudit premier inferieure
dudit al6sage d'ensemble joint et       mandrin a ressort en engagement
avec ladite s'etendant vers le bas endessous dudit ensem-      surface de
verrouillage dudit alesage d'ensem- ble joint; ledit prolongement de
canalisation de   i5  ble joint. lavage 6tant en communication avec ladite
ca- nalisation de lavage; et                        6. Ensemble selon
revendication 5, dans lequel un moyen de retenue d~gageable (106),
ledit moyen de support (122) est un manchon associ6 fonctionnellement avec
ladite canalisa-    de support dispos6 de maniere A pouvoir cou- tion de
lavage (64) et ledit prolongement do   20  lisser & l'interieur dudit
al6sage d'ensemble canalisation de lavage (98) pour retenir initiale-
joint (92), ledit manchon de support compre- ment ledit prolongement de
canalisation de         nant un al~sage de manchon dans lequel est lavage
dans ledit aldsage d'ensemble joint, et     regue une partie d'extremite
inferieure (70) de pour relicher ensuite ledit prolongemont de
ladite canalisation inferieure, ledit manchon de canalisation de lavage en
rdponse A un d~pla-  25  support ayant une partie manchon inferieur cement
de bas en haut de ladite canalisation       (128) initialement disposee
concentriquement de lavage par rapport audit ensemble joint.        a
l'intdrieur dudit premier mandrin & ressort (112). 4. Ensemble selon
revendication 3, dans loquel ledit prolongement de canalisation de lavage
30  7. Ensemble selon revendication 6, dans loquel 



(98) s'6tend endessous dudit ensemble joint        un orifice lateral (148)
est dispos,  au travers (72) d'une distance superieure a la longueur
de ladite partie inferieure (70) de ladite canali- de l'alesage du packer
de pulsard (32), et dans    sation de lavage (64); et lequel ledit
prolongement de canalisation de           ledit ensemble de filtre &
gravier com- lavage a un diambtre exterieur inferieur au   35   prend en
outre un moyen de joint (150, 152), diambtre interieur de l'alsage de
packer de       dispos6 entre ladite partie d'extrdmit4 inferieu- puisard,
de tolle sorte que pendant l'expulsion    re de ladite canalisation de
lavage et l'al6sage de la charge de sable du packer de puisard         de
manchon, pour empOchor initialement (20) par circulation inversee, le
fluide puisse    l'ecoulement par ledit orifice lat~ral jusqu'h ce
descendre entre ledit al6sage de packer de   40    que ladite canalisation
de lavage soit ddplac~e puisard et ledit prolongement de canalisation
vers le haut par rapport audit ensemble joint. de lavage, puis remonter
dans l'extremit4 inf6- rieure dudit prolongement de canalisation de    8.
Ensemble selon revendication 5, 6 ou 7, com- lavage pour faire sortir
ladite charge de sable    prenant en outre un moyen, de degagement dudit
alesage de packer de puisard sur toute  46   (130) pour lib6rer ledit
manchon de support ladite longueur dudit alesage de packer de         (122)
de ladite canalisation de lavage (64) puisard; et
?      apres que ledit prolongement de canalisation dans loquel ledit moyen
de retenue dega-        de lavage (98) est liber6 dudit ensemble joint,
geable (106) est dispos4 de maniere & lib6rer      et pour lib6rer ledit
manchon de support (122) ledit prolongement de canalisation de lavage   50
dudit al6sage d'ensemble joint. dudit al6sage d'ensemble joint lorsque
ledit prolongement de canalisation de lavage est      9. Ensemble selon
revendication 8, dans lequel lib6r6.
ledit moyen de d6gagement (130) comprend un deuxieme mandrin a ressort
(134) d~fini sur 5. Ensemble selon revendication 3 ou 4, dans   55
ladite partie d'extremite inferieure (70) de ladi- loquel ledit moyen de
retenue degageable           te canalisation de lavage (64), ledit deuxieme
(106) comprend un premier mandrin & ressort        mandrin a ressort ayant
des tetes agrandies (112) exergant une tension radialement vers
(138) so verrouillant initialement sous une ex-    21                 EP 0
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inf~rieure (140) dudit manchon de sup- port (122), ledit deuxibme manchon a
ressort 6tant construit pour s'affaisser et etre tir6 au travers dudit
manchon de support. 5 10. Ensemble selon l'une quelconque des revendi-
cations 1 a 9, dans loquel ledit moyen de packer superieur (46) est un
moyen de packer de production permanent construit pour 8tre laiss6 en place
dans ledit puits avec ladite  10 crepine apres le gravillonnage dudit
espace annulaire de puits inferieur. 15 20 25 30 36 40 45 50 55 12    


