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valve element in the tubing tester valve. As it is necessary to fill the
tubing or drill pipe The present invention relates generally to valve
string with an incompressible fluid as the string is apparatus used in a
string of tubing or drill pipe  run into the well bore before applying
pressure to disposed in a well bore, and particularly to an    5   the
interior of the string, some prior art tubing annulus pressure responsive
tubing tester valve      tester valves, such as described, for example, in
which may be incorporated in a string of tubing or   US-A-4122898, when
used in a string without a drill pipe being run into a well bore and
employed   closed formation tester valve therebelow, rely upon to pressure
test the integrity of the string.        the upward biasing of a flapper
valve element Numerous well service operations entail run-  to  against a
spring by hydrostatic pressure below the ning a packer into a well bore at
the end of a string  tubing tester valve in the test string to gradually
fill of tubing or drill pipe, and setting the packer to  the test string
from below with fluid in the well isolate a producing formation or "zone"
intersected  bore, generally drilling "mud". In other instances, by the
well bore from the well bore annulus above    the test string is filled
from the top on the rig floor the packer. After this isolation procedure, a
sub-   15   with diesel oil or other fluids, such a procedure stance such
as a cement slurry, an acid or other     being easily appreciated as time
consuming and fluid is pumped through the tubing or drill pipe
hazardous. Still other prior art tubing tester valves under pressure and
into the formation behind the     incorporate a closeable bypass port below
the well bore casing through perforations therethrough   valve element so
that, even with a closed formation in an area below the packer. One major
factor in  20  tester valve below, well fluids in the annulus sur- ensuring
the success of such an operation is to      rounding the test string can
enter in the vicinity of have a pressure-tight string of tubing or drill
pipe.  the tubing tester valve and bias a valve element Another common well
service operation in         therein to an open position through
hydrostatic which it is desirable to ensure the pressure integ-  pressure,
thereby filling the string. rity of the string of tubing or drill pipe is
the so-   25  At some point during the well service opera- called drill
stem  test. Briefly, in such a test, a  tion, be it cementing, treating or
testing, it is neces- testing string is lowered into the well to test the
sary to be able to open the tubing tester valve so production capabilities
of the hydrocarbon produc-  that flow from the rig floor down into the
formation, ing underground formations or zones intersected      which would
normally close the valve, may be by the well bore. The testing is
accomplished by   30   effected. Prior art tubing tester valves accommo-
lowering a string of pipe, generally drill pipe, into  date this necessity
in several ways. Some valves the well with a packer attached to the string
at its  provide for the opening of the tubing tester valve lower end. Once
the test string is lowered to the    through reciprocation and/or rotation
of the pipe desired final position, the packer is set to seal off  string,
while other prior art valves provide for the the annulus between the test
string and the well  35   opening of the valve through a valve actuator op-
casing, and the underground formation is allowed    erated responsive to an
increase in annulus pres- to produce oil or gas through the test string. As
sure. with the previously mentioned well service oper-        The form that
the valve element in prior art ations, it is desirable prior to conducting
a drill  tubing tester valves may take has also been varied. stem test, to
be able to pressure test the string of  40   Ball valves, flapper valves,
and even sleeve valves, drill pipe periodically so as to determine whether
where it is not necessary or desirable to have a there is any leakage at
the joints between succes-  fully open bore from the top of the pipe string
to sive stands of pipe.                                 the bottom, have
been employed. To accomplish this drill pipe pressure testing,      All of
the prior art tubing tester valves, how- the pipe string is filled with a
fluid and the lowering   45  ever, have suffered from various deficiencies
relat- of the pipe is periodically stopped. When the        ing to the
complexity of their operating mecha- lowering of the pipe is stopped, the
fluid in the    nisms, or from a necessity to reciprocate or other- string
of drill pipe is pressurized to determine     wise move the pipe string in
order to open a valve whether there are any leaks in the drill pipe above
element therein against flow from the surface to a a point near the packer
at the end of the string.  50  formation below the packer. In the past, a
number of devices have been           US-A-4161985 describes a tool which
includes used to test the pressure integrity of the pipe      an upper
valve unit and a lower valve unit which string. In some instances, a closed
formation tester  are coupled together by a surge chamber, wherein valve
included in the string is used as the valve    the lower valve unit
comprises a tubular housing against which pressure thereabove in the
testing   55   assembly including an upper valve case, a valve string is
applied. In other instances, a so-called   support housing secured to said
upper valve case tubing tester valve is employed in the string near
defining a piston bore and having ports extending the packer, and pressure
is applied against the      through the assembly wall proximate the lower 2
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extent of said piston bore, and a lower adapter      scent into the well
bore. In such a manner, the secured to said valve support housing; a
flapper     string can be easily pressure tested after the at- valve
assembly including a valve flapper hinged at   tachment of every few stands
of pipe, and any leak one side thereof to said valve support housing, and
in the joints therebetween located and corrected in laterally extending
across an annular valve seat   5   a timely manner. As the pipe string
reaches the therebelow supported by said valve support hous-    test or
treatment depth in the well bore, the tubing ing; a tubular mandrel
slidingly disposed in said   tester valve of the present invention may be
per- housing assembly below said valve flapper, said      manently opened
through the application of an- mandrel including an upper valve actuation
section   nulus pressure to the annulus surrounding the pipe having
aperture means through the wall thereof   10  string from the rig floor.
adjacent said piston bore and adapted to contact        When pressure is
applied to open the valve, the bottom of said valve flapper upon relative
up-  the increased pressure enters the tubular housing ward longitudinal
movement of said mandrel in said   assembly of the tool through a plurality
of ports housing assembly, a piston section below said        extending
through the wall thereof. This increased valve actuation section and
extending radially out-  15  pressure acts on an enlarged portion of the
man- ward therefrom  above said ports to sealingly,       drel assembly
which acts as a piston, eg. pressure- slidingly engage the wall of said
piston bore, and a  tight seals are provided between the housing and lower
trailing section of lesser diameter than said  mandrel assemblies. When the
applied pressure piston section, adapted to sealingly, slidingly en-
exceeds the shear strength of the aforementioned gage the interior of said
lower adapter; shear pins   20  shear pins, the mandrel assembly will move
upwar- securing said mandrel to said lower adapter against  dly in the
housing assembly and contact the valve relative longitudinal movement; and
locking means   flapper of the flapper valve assembly, biasing it in
adapted to lock said mandrel to said lower adapter   a rotational manner
upwardly into a position where upon upward longitudinal displacement of
said       it is moved out of the flow path through the tubing mandrel
sufficient to rotate said valve flapper up-  25  tester valve into a recess
in the housing assembly. wardly to a substantially longitudinal orientation
in a  In order to ensure that the mandrel assembly does valve chamber
defined by said upper valve case       not retract downwardly, thus
permitting the flapper above said valve support housing.
valve to reclose, a locking means is provided to The tubing tester valve of
the present invention  hold the mandrel assembly in its "up" position. is
further characterised in that said first and second   30   This locking
means comprises, in a preferred em- sides of said piston section are
exposed respec-     bodiment, a plurality of locking dog segments dis-
tively to first and second borehole annulus hydro-   posed in cavities
inside the housing assembly, and static pressures; and in that said shear
pins fran-  biased inwardly against the lower portion of the gibly secure
said mandrel in said first position to  mandrel assembly. When the mandrel
assembly said lower adapter; and in that said shear pins   35   moves to
its fully extended upward position, open- release said mandrel from its
first mandrel position  ing the valve flapper, the locking dog segments to
travel upward to a second mandrel position        move into an annular
recess near the bottom of the when said second borehole annulus hydrostatic
mandrel assembly and are maintained therein pressure acting on said second
side of said piston   through the biasing actions of surrounding O-rings.
section exceeds said first borehole annulus hydro-   40  In order that the
invention may be more fully static pressure acting on said first side of
said    understood, reference is made to the accompany- piston section by a
predetermined amount.           ing drawings, wherein: The present
invention, in contrast to the prior     FIG. 1 is a schematic illustration
of a well test art, provides a relatively simple, reliable, annulus
string for an offshore well in which a tubing pressure responsive tubing
tester valve having ap-   45    tester valve of the present invention may
be plicability to any of the aforementioned well service  disposed.
operations.                                            FIGS. 2A and 2B are
half-section vertical eleva- When a tubing tester valve of the present in-
tions of a preferred embodiment of the tubing vention is incorporated into
a pipe string run into a  tester valve of the present invention, shown in
well bore, hydrostatic pressure from below the tool  so    its initial
position as it would be run into a well will cause the valve flapper to
bias upwardly away     bore as part of a pipe string. from its cooperating
valve seat, thereby permitting     FIGS. 3A and 3B comprise a vertical
half-section the pipe string above the tubing tester valve to
elevation of the preferred embodiment of the become filled with well bore
fluid. As the hydro-      tubing tester valve of the present invention de-
static pressure above and below the flapper valve   55  picted in FIG. 2,
after the mandrel assembly has equalizes, the flapper will again close,
thus permit-  been actuated to open the flapper valve em- ting pressure
testing of the string whenever desired   ployed therein. within a few
moments of halting the string's de- 3    5                 EP 0 250 144 B1
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3A.                                                  The testing string 14
may also include a tubing FIG. 5 is a section taken across lines 5-5 in
Fig.  seal assembly 20 at the lower end of the testing 38.
string which "stings" into or stabs through a pas- Referring to FIG. 1 of
the drawings, a testing    5   sageway through packer 21 if such is a
production string for use in an offshore oil or gas well is    packer set
prior to running testing string 14 into the schematically illustrated
therein.                  well bore. Tubing seal assembly 20 forms a seal
In FIG. 1, a floating working station 1 is cen-  with packer 21 isolating
the well annulus 13 above tered over a submerged oil or gas well located in
the packer from an interior bore portion 1000 of the the sea floor 2 having
a well bore 3 which extends   10   well immediately adjacent the formation
5 and be- from the sea floor 2 to a submerged formation 5 to  low the
packer 21. be tested. The well bore 3 is typically lined by        Tester
valve 17 relieves pressure built up in steel casing 4 cemented into place.
A subsea con-   testing string 14 as seal assembly 20 stabs into duit 6
extends from the deck 7 of the floating work  packer 21. station 1 into a
well head installation 10. The float-  is  A perforating gun 1005 may be
run via wireline ing work station 1 has a derrick 8 and a hoisting   or may
be disposed on a tubing string at the lower apparatus 9 for raising and
lowering tools to drill,  end of testing string 14 to form perforations
1003 in test, and complete the oil or gas well. A testing   casing 4,
thereby allowing formation fluids to flow string 14 is being lowered into
the well bore 3 of  from the formation 5 into the flow passage of the the
oil or gas well. The testing string includes such   20  testing string 14
via perforations 1003. Alternative- tools as one or more pressure balanced
slip joints  ly, the casing 4 may have been perforated prior to 15 to
compensate for the wave action of the float-  running test string 14 into
the well bore 3. ing work station 1 as the testing string is being       As
previously noted, the tubing tester valve of lowered into place, a
circulation valve 16, a tubing  the present invention may be used to
pressure test tester valve 17 of the present invention, a formation   25
string 14 as it is lowered into the well. As test tester valve 18, and a
sampler valve 19.            depth is reached, pressure in annulus 13 is
in- The slip joint 15 may be similar to that de-     creased by pump 11
through conduit 12, where- scribed in U.S. Patent No. 3,354,950 to Hyde.
The   upon tubing tester valve 17 is locked into an open circulation valve
16 is preferably of the annulus   position. pressure responsive type and
may be described in  30    A formation test controlling the flow of fluid
U.S. Patent Nos. 3,850,250 or 3,970,147. The cir-   from the formation 5
through the flow channel in culation valve 16 may also be of the
recloseable    the testing string 14 may then be conducted by type
described in U.S. Patent No. 4,113,012 to      applying and releasing fluid
annulus pressure to Evans et al.                                        the
well annulus 13 by pump 11 to operate circula- The formation tester valve
18 is preferably of  35  tion valve 16, formation tester valve 18 and sam-
the annulus pressure responsive type, and being     pler valve 19,
accompanied by measuring of the further described as the type with the
capability to  pressure buildup curves and fluid temperature be run into
the well bore in an open position. Such  curves with appropriate pressure
and temperature valves are known in the art, and are described in   sensors
in the testing string 14, all as fully de- EP-A-207 785.
40  scribed in the aforementioned patents. The sampler valve 19 is
preferably of the an-       It should be understood, as noted previously,
nulus pressure responsive type having a full open   that the tubing tester
valve of the present invention bore therethrough, as described in EP-A-241
196.    is not limited to use in a testing string as shown in As shown in
FIG. 1, the circulation valve 16,    FIG. 1, or even to use in well testing
per se. For tubing tester valve 17, formation tester valve 18,  45
example, the tubing tester valve of the present and sampler valve 19, are
operated by fluid an-     invention may be employed in a drill stem  test
nulus pressure exerted by a pump 11 on the deck     wherein no other
valves, or fewer valves than are of the floating work station 1. Pressure
changes are  shown in FIG. 1, are employed. In fact, the valve of
transmitted by pipe 12 to the well annulus 13       the present invention
may be employed in a test between the casing 4 and the testing string 14.
so   wherein all pressure shut-offs are conducted on the Well annulus
pressure is isolated from the forma-   surface at the rig floor, and no
"formation tester" tion 5 to be tested by a packer 21 having expand-
valves are used at all. Similarly, in a cementing, able sealing element 22
thereabout set in the well  acidizing, fracturing or other well service
operation, casing 4 just above the formation 5. The packer 21  the tubing
tester valve of the present invention may may be a Baker Oil Tools Model D
packer, the Otis  55   be employed whenever it is necessary or desirable
Engineering Corporation Type W packer, the Hal-     to assure the pressure
integrity of a string of tubing liburton Services EZ Drill[err] SV, RTTS or
CHAMP[err]     or drill pipe. packers or other packers well known in the
well 4    7                 EP 0 250 144 B1,                   8 DETAILED
DESCRIPTION OF THE PREFERRED             166 which extends to the lower end
thereof. On the EMBODIMENT                                         interior
of valve support housing 130, mandrel ori- 



-                                                  entation bore 168
extends downwardly below Tubing tester valve 17 of the preferred embodi-
shoulder 152, stepping to a larger, lower bore 170 ment of the present
invention generally comprises   5   at step 172. At the same side of
mandrel orienta- a tubular housing assembly 100 surrounding a tu-   tion
bore 168 as the valve flapper hinge assembly bular mandrel 102.
is located, longitudinally extending key 174 pro- The top of housing
assembly 100 comprises      trudes radially inwardly from the wall of
mandrel valve case 110, having a cylindrical exterior 112. At  orientation
bore 168. the upper end of valve case 110, entry bore 114   10  Below
enlarged bore 170, beveled annular sur- having threaded wall 116 provides a
means by      face 176 extends outwardly to cylindrical piston which a
string of tubing or drill pipe may be se-  bore 178, which in turn extends
downwardly to cured to the top of tubing tester valve 17. Below  slightly
outwardly tapered surface 180 and cylin- threaded wall 116, frustoconical
surface 118 leads  drical locking assembly bore 182. A plurality of to
cylindrical entry bore 120, below which out-  15  radially oriented
pressure ports 184 extend through wardly beveled annular edge 122 extends
to a       the wall of valve support housing 130 immediately larger mandrel
receptacle bore 124. Below bore     below tapered bore 180. 124,
downwardly  and  outwardly  extending           Lower adapter 190 is
secured at threaded con- frustoconical surface 126 leads to cylindrical
valve  nection 188 to valve support housing 130. The flapper bore 128, bore
128 extending to the bottom   20  lower exterior 192 of lower adapter 190
is generally of valve housing 110, where valve case 110 is     of
cylindrical configuration, and extends to the low- secured to valve support
housing 130 at threaded   er end of lower adapter 190 whereat radially in-
connection 132. Valve support housing 130 extends  wardly extending
shoulder 194 leads to seal recess upwardly into bore 128 of case 110 in a
telescop-  196, below which extend male threads 198 by ing manner. Valve
flapper 136 of circular configura-  25   which additional components may be
added to the tion is disposed in a recess 138 (see FIG. 3A) at  pipe string
below tubing tester valve 17 of the the top of valve support housing 130.
Valve flapper  present invention. A seal assembly (not shown) 136 possesses
two laterally extending legs 140,    may be disposed in recess 196 to
assure a fluid- which, with pin 142 extending therethough and     tight
seal between tubing tester valve 17 and the through upright pin support 143
at the top of valve   30  next lower component. support housing 130, form a
hinge assembly 145        The upper portion 200 of lower adapter 190 is
permitting valve flapper 136 to rotate upwardly into  received inside of
valve support housing 130, and valve chamber 144 (see FIG. 3A) defined by
bore   includes a plurality of shear pin holes 202, the wall 128. Valve
flapper 136 is normally biased in a  outer extents of which are intersected
by a circum- rotationally downward direction by a spring 137, as   35
ferential groove (unnumbered). Below holes 202, a is generally known in the
art.                     plurality of circumferential windows 206 extend In
its normally closed or downwardly biased    through the wall of lower
adapter 190, windows 206 position, valve flapper 136 rests against ring-
having webs 208 extending therebetween, webs shaped valve seat 146, the top
annular edge 148 of  208 having segmented annular channel 210 on which
provides a surface for the lower surface 150   40  their exteriors (see
FIG. 5). of valve flapper 136 to seal against. Valve seal 146  The upper
portion 200 of lower adapter 190 is disposed in valve seat bore 152 near
the top of  possesses an enlarged shear pin bore 212, which valve support
housing 130, and is supported from   necks down slightly to lower mandrel
bore 214, below by annular shoulder 154.                     which
terminates at tapered shoulder 216 leading A plurality of radially oriented
threaded holes   45  to exit bore 218. 156 extend through a wall of valve
support housing    Tubular mandrel 102 includes several distinct 130
between valve seat bore 152 and cylindrical    sections, the first being
relatively thin-walled valve exterior leading surface 158 above seal
assembly   actuation section 220 at the top thereof. Section 160 disposed
about valve seat 146 in bore 152.     220 is of slightly lesser outer
diameter than valve Allen screws (not shown) threaded into holes 156   so
orientation bore 168, and its upper end is defined bear against valve seat
146 and keep same from     by arcuate edge 222, running from its highest
being pumped or sucked out of valve support        extent diametrically
opposite to the flapper hinge housing 130 when valve flapper opens. Another
assembly 145, and curving downward to its lower seal assembly 162 seals
between the exterior of    extent on the same side of the tool as the hinge
valve support housing 130 disposed inside of hous-  55  assembly 145. A
longitudinally extending slot 224 ing 110, and bore wall 128 of housing
110.        is cut through the wall of section 220 in order to Below the
connection 132, valve support hous-  accommodate key 174 extending inwardly
thereinto ing 130 possesses a generally cylindrical surface  from mandrel
orientation bore 168, thus preventing 5    9                 EP 0 250 144
B1                    10 rotation of mandrel 102 with respect to housing
strong radially inward force is exerted upon locking assembly 100.
dogs 280. At the lower extent of valve actuation section 



220, mandrel piston section 230 extends outwardly   OPERATION  OF THE
PREFERRED  EMBODI- therefrom. It should be understood that the inner   5
MENT diameter 226 of mandrel 102 is constant from the top thereof until it
reaches flared exit bore 228 at   Referring again to FIG. 2-5, tubing
tester valve the very bottom thereof. On the other hand, the     17 of the
present invention is run into a well bore outer diameter of piston section
230 is defined by  as part of a testing or other pipe string. As tubing
leading beveled surface 232, terminating at cylin-  10  tester valve 17 is
run in, it is in the position shown drical step 234, which is in turn
followed by cham-  in FIGS. 2A and 2B, with valve flapper 136 resting fered
annular edge 236. Below edge 236, cylin-     on seal 146, mandrel 102 being
in its retracted drical piston seal surface 238 extends downwardly
position with upper section 220 thereof below valve to inwardly chamfered
edge 240, trailing piston    flapper 136. surface 242, and downwardly
facing annular shoul-  15  As the pipe string continues into the well bore
der 244, terminating in shear pin step 246. Below  with the addition of
more strands, the hydrostatic shear pin step 246, trailing cylindrical
surface 248  pressure of well bore fluid which has entered the of slightly
lesser diameter extends downwardly to   open end of the pipe string will
overcome the the lower end of mandrel 102. Extended circum-      spring
bias of valve flapper, opening it and thereby ferential annular locking
groove 250 cut in surface   20  filling the pipe string thereabove until
the hydro- 248 lies near the lower end of mandrel 102, below   static head
above valve flapper 136, in conjunction which seal assembly 252 is disposed
in a recess    with the force of the flapper spring, approximates
(unnumbered) in surface 248 to form a sliding,     the hydrostatic pressure
below valve flapper 136, pressure-tight seal between mandrel 102 and lower
whereupon it will again close and seat on top edge adapter 190.
25  148 of valve seat 146. Returning to the upper end of piston section
In such a manner, the pipe string above valve 230, seal assembly 254
disposed in a circumferen-   17 can be pressure tested every few pipe
stands to tial groove (unnumbered) in piston seal surface 238  ascertain
the presence of any leaks and remedy provides a sliding, pressure-tight
seal between    them without pulling dozens, or even hundreds, of mandrel
102 and valve support housing 130.     30  stands out of the hole after
reaching test or treat- A piston cavity 256 of variable volume is de-
ment depth. fined between the inside of valve support housing      When the
pipe stirring has been run to its final 130 and the outside of mandrel 102
above piston    depth to conduct a well service operation and a section
230. This cavity shortens as mandrel 102    packer set or stabbed into
therebelow, valve flap- moves upwardly in housing assembly 100, and   35
per 136 can be permanently opened and locked fluid in cavity 256 is
expelled into bore 260 of    open so as to permit pumping down the pipe
mandrel 102 through apertures 258 during such       string, by applying
pressure to the well bore an- movement.
nulus surrounding the pipe string. The increased Referring again to FIG.
2B, a plurality of shear  pressure will enter tubing tester valve 17
through pins 270 are disposed in holes 202 in upper portion   40  ports 184
in housing assembly 100, and act on the 200 of lower adapter 190, extending
into matching   underside of piston section 230 of mandrel 102 on
circumferential shear pin groove 262 in the exterior  a cross-sectional
area defined between trailing sur- of mandrel 102 through shear pin step
246. Shear    face 248 of mandrel 102 and piston bore 178. pins 270 are
maintained in place by O-ring 272.     Since the set packer seals off the
well bore below With shear pins 270 in place, upper portion 200 of  45  the
packer, and thus the bottom of the pipe string lower adapter 190 abuts
downwardly facing annular   from the pressure increase, trapped hydrostatic
shoulder 244 on mandrel 102.                        annulus pressure acts
on the inside of the tool and A plurality of locking dogs 280, of generally
thus downwardly against piston section 230 of trapezoidal cross-section,
are disposed in windows  mandrel 102 through apertures 258. Thus, shear 206
in lower adapter 190. Locking dogs 280 have   50  pins 270 are assisted by
the trapped hydrostatic several lateral grooves 282 cut in their exteriors,
annulus pressure and do not have to be made while their interior surfaces
284 are of arcuate   overly strong, as would be the case if chamber 256
configuration and of substantially the same radius  was at atmospheric
(pressure) as in some prior art as the bottom of locking groove 250.
O-rings or     pressure-actuated shear pin type tools. When the garter
springs 286 are disposed in the locking dog   55  well bore annulus
pressure overcomes the shear grooves 282 and extend about mandrel 102 on
the    strength of shear pins 270, mandrel 102 will move exterior of webs
208, residing in channels 210 (O-  upward relative to housing assembly 100,
arcuate rings/springs 284 not shown in FIG. 5), whereby a  edge 222 at the
top of valve action section 220 6    11                 EP  250 144 B1
12 contacting valve flapper 136 on its underside 150    plications in which
the tool is employed, and easy, at a point diametrically opposite hinge
assembly    inexpensive replacement of the valve flapper and 145 so as to
provide the maximum possible initial   seat should that be necessary.
opening moment against valve flapper 136. 



As mandrel 102 continues its relative upward   5   Claims movement, valve
flapper 136 will continue to ride on arcuate edge 222 as it is rotated open
into valve  1. An external pressure actuated tubing tester chamber 144
until it is substantially vertical, where-  valve (17), comprising: a
tubular housing as- upon mandrel 102 continues upward past opened
sembly (100) including an upper valve case valve flapper 136 and into
mandrel receptacle bore   10  (110), a valve support housing (130) secured
to 124 (see FIG. 3A).                                      said upper valve
case defining a piston bore When mandrel 102 reaches the upper limit of
(178) and having ports (184) extending through its travel as restricted by
contact of piston section   the assembly wall proximate the lower extent
230 with annular surface 176 above piston bore          of said piston
bore, and a lower adapter (190) 178, locking groove 250 is adjacent
inwardly-bi-  is    secured to said valve support housing; a flap- ased
locking dogs 280, which fall into groove 250       per valve assembly
including a valve flapper and are maintained therein by springs or O-rings
(136) hinged at one side thereof to said valve 286 (see FIG. 3B). The
trapezoidal shape of locking     support housing, and laterally extending
across dogs 286, in conjunction with the undercut top          an annular
valve seat (146) therebelow sup- edge 251 of locking groove 250, prevents
locking   20   ported by said valve support housing; a tubular dogs 280
from jumping out of groove 250 upon any        mandrel (102) slidingly
disposed in said hous- application of downward force to mandrel 102, thus
ing assembly below said valve flapper, said ensuring the locked-open
position of valve flapper      mandrel including an upper valve actuation
136 as shown in FIG. 3A and permitting the pump-        section (220)
having aperture means (258) ing of fluids downwardly thereby without risk
of  25    through the wall thereof adjacent said piston flapper closure.
bore and adapted to contact the bottom of said From the foregoing
description of the preferred      valve flapper upon relative upward
longitudinal embodiment and its operation, it will be readily
movement of said mandrel in said housing apparent to those of ordinary
skill in the art that the  assembly, a piston section (230) below said
tubing tester valve of the present invention con-   30  valve actuation
section and extending radially stitutes a novel and unobvious solution to
problems     outward therefrom above said ports (184) to unsolved by the
prior art and possessing many           sealingly, slidingly engage the
wall of said advantages thereover. For example, the present          piston
bore, said piston section having a first invention allows for safer running
of testing tools     side and a second side, and a lower trailing and pipe,
due to the relatively balanced pressures   35  section (248) of lesser
diameter than said pis- inside and outside the string, rendering it impos-
ton section, adapted to sealingly, slidingly en- sible for the pipe to
"U-tube" or lose the hydro-       gage the interior of said lower adapter;
shear static pressure of the mud on the formation, as         pins (270)
securing said mandrel in a first might be experienced with an empty or
highly            position against relative longitudinal movement;
underbalanced string. This is particularly critical  40  and locking means
(206,208,280) adapted to when no downhole formation tester valves are em-
lock said mandrel to said lower adapter upon ployed, as the formation blow
out through the pipe      upward longitudinal displacement of said man-
string. In addition, the tool of the present invention  drel sufficient to
rotate said valve flapper up- can be placed immediately above the tubing
seal         wardly to a substantially longitudinal orientation assembly
(see FIG. 1 and description thereof) to  45    in a valve chamber (144)
defined by said up- allow internal pressure testing of all tools, including
per valve case above said valve support hous- downhole gauge carriers in
the string, while running    ing; characterised in that said first and
second in. Rig time is also saved, as previously noted, by     sides of
said piston section (230) are exposed permitting continual testing of the
pipe string dur-    respectively to first and second borehole an- ing
run-in, for early detection and easy remedying   so  nulus hydrostatic
pressures; and in that said of leaks. The automatic filling of the pipe
string      shear pins (270) frangibly secure said mandrel through the
tubing tester valve of the present in-      (102) in said first position to
said lower adapter vention saves time, as well as the handling of
(190); and in that said shear pins (270) release diesel or other fluid on
the rig floor required when    said mandrel (102) from its first mandrel
posi- filling a string from the top. The present invention   55  tion to
travel upward to a second mandrel is of a relatively simple design, easy to
prepare for   position when said second borehole annulus operation and the
use of a flapper valve instead of     hydrostatic pressure acting on said
second a ball valve ensures greater reliability for the ap-    side of said
piston section (230) exceeds said 7    11                 EP 0 250 144 B1
12 contacting valve flapper 136 on its underside 150    plications in which
the tool is employed, and easy, at a point diametrically opposite hinge
assembly    inexpensive replacement of the valve flapper and 145 so as to
provide the maximum possible initial    seat should that be necessary.
opening  moment against valve flapper 136. As mandrel 102 continues its
relative upward    5   Claims 



movement, valve flapper 136 will continue to ride on arcuate edge 222 as it
is rotated open into valve  1. An external pressure actuated tubing tester
chamber 144 until it is substantially vertical, where-  valve (17),
comprising: a tubular housing as- upon mandrel 102 continues upward past
opened           sembly (100) including an upper valve case valve flapper
136 and into mandrel receptacle bore  10  (110), a valve support housing
(130) secured to 124 (see FIG. 3A).
said upper valve case defining a piston bore When mandrel 102 reaches the
upper limit of          (178) and having ports (184) extending through its
travel as restricted by contact of piston section   the assembly wall
proximate the lower extent 230 with annular surface 176 above piston bore
of said piston bore, and a lower adapter (190) 178, locking groove 250 is
adjacent inwardly-bi-  15    secured to said valve support housing; a flap-
ased locking dogs 280, which fall into groove 250       per valve assembly
including a valve flapper and are maintained therein by springs or O-rings
(136) hinged at one side thereof to said valve 286 (see FIG. 3B). The
trapezoidal shape of locking     support housing, and laterally extending
across dogs 286, in conjunction with the undercut top          an annular
valve seat (146) therebelow sup- edge 251 of locking groove 250, prevents
locking   20   ported by said valve support housing; a tubular dogs 280
from jumping out of groove 250 upon any        mandrel (102) slidingly
disposed in said hous- application of downward force to mandrel 102, thus
ing assembly below said valve flapper, said ensuring the locked-open
position of valve flapper       mandrel including an upper valve actuation
136 as shown in FIG. 3A and permitting the pump-        section (220)
having aperture means (258) ing of fluids downwardly thereby without risk
of  25    through the wall thereof adjacent said piston flapper closure.
bore and adapted to contact the bottom of said From the foregoing
description of the preferred      valve flapper upon relative upward
longitudinal embodiment and its operation, it will be readily
movement of said mandrel in said housing apparent to those of ordinary
skill in the art that the  assembly, a piston section (230) below said
tubing tester valve of the present invention con-   30   valve actuation
section and extending radially stitutes a novel and unobvious solution to
problems     outward therefrom above said ports (184) to unsolved by the
prior art and possessing many           sealingly, slidingly engage the
wall of said advantages thereover. For example, the present
piston bore, said piston section having a first invention allows for safer
running of testing tools     side and a second side, and a lower trailing
and pipe, due to the relatively balanced pressures   36  section (248) of
lesser diameter than said pis- inside and outside the string, rendering it
impos-      ton section, adapted to sealingly, slidingly en- sible for the
pipe to "U-tube" or lose the hydro-       gage the interior of said lower
adapter; shear static pressure of the mud on the formation, as
pins (270) securing said mandrel in a first might be experienced with an
empty or highly             position against relative longitudinal
movement; underbalanced string. This is particularly critical  40  and
locking means (206,208,280) adapted to when no downhole formation tester
valves are em-         lock said mandrel to said lower adapter upon ployed,
as the formation blow out through the pipe      upward longitudinal
displacement of said man- string. In addition, the tool of the present
invention   drel sufficient to rotate said valve flapper up- can be placed
immediately above the tubing seal         wardly to a substantially
longitudinal orientation assembly (see FIG. 1 and description thereof) to
45     in a valve chamber (144) defined by said up- allow internal pressure
testing of all tools, including  per valve case above said valve support
hous- downhole gauge carriers in the string, while running    ing;
characterised in that said first and second in. Rig time is also saved, as
previously noted, by      sides of said piston section (230) are exposed
permitting continual testing of the pipe string dur-     respectively to
first and second borehole an- ing run-in, for early detection and easy
remedying   so  nulus hydrostatic pressures; and in that said of leaks. The
automatic filling of the pipe string       shear pins (270) frangibly
secure said mandrel through the tubing tester valve of the present in-
(102) in said first position to said lower adapter vention saves time, as
well as the handling of           (190); and in that said shear pins (270)
release diesel or other fluid on the rig floor required when    said
mandrel (102) from its first mandrel posi- filling a string from the top.
The present invention   55  tion to travel upward to a second mandrel is of
a relatively simple design, easy to prepare for   position when said second
borehole annulus operation and the use of a flapper valve instead of
hydrostatic pressure acting on said second a ball valve ensures greater
reliability for the ap-     side of said piston section (230) exceeds said
7    13                 EP 0 250 14 B1                     14 first
borehole annulus hydrostatic pressure act-    locking dogs against said
mandrel trailing sec- ing on said first side of said piston section
tion. (230) by a predetermined amount. 7. A method of pressure testing a
pipe string 2. A valve according to claim 1, further including   5
disposed in a well bore (3), comprising: provid- slot and key means adapted
to prevent rotation     ing a pipe string (14) having a tubing tester 



of said mandrel assembly in said valve support      valve (17) at the lower
end thereof; running housing, said slot and key means comprising a
said pipe string into said well bore; filling the longitudinal slot (224)
in the side of said valve   interior of said pipe string from below with
well actuation section of said mandrel and a key   10    bore fluid through
said tubing tester valve; (174) extending radially inward from the bore
testing the integrity of said pipe string by ap- of said valve support
housing (130) below said      plying pressure to the interior of said pipe
valve seat (146).                                   string  above  said
tubing  tester  valve thereagainst; sealing across the annulus (13) 3. A
valve according to claim 1 or 2, wherein said  is  between said pipe string
and the wall of said valve actuation section of said mandrel pos-
well bore below said tubing tester valve with a sesses an arcuate edge
(222) at the top there-      packer; trapping a first borehole annulus hy-
of, said edge extending longitudinally closest      drostatic pressure on
the interior of said tubing to said valve flapper (136) at a point substan-
tester valve in response to said sealing; tially diametrically opposed to
the location   20   characterised in that pressure is increased in whereat
said valve flapper is hinged to said        the well bore annulus above
said packer to housing assembly (100), and increasing in lon-      open
said tubing tester valve; opposing said gitudinal distance from said valve
flapper as       pressure  increase with  said  trapped  first said edge
comes laterally closer to said hinge      borehole annulus hydrostatic
pressure; and location.                                  25       opening
said tubing tester valve only when the force resulting from said increased
pressure 4. A valve according to claim 1, 2 or 3, wherein        exceeds
the force resulting from said trapped said lower adapter (190) extends
upwardly into      first borehole annulus hydrostatic pressure, to the
bottom of said valve support housing (130)      flow in said pipe string
from above to below and possesses at the top thereof at least one   so
said tubing tester valve. longitudinal protrusion proximate the bottom of
said piston section of said mandrel (102), be-  8. A method according to
claim 7, further includ- low which protrustion are a plurality of shear
ing the  steps of: locking said tubing tester pin holes (202) in the wall
of said lower adapt-    valve (17) open; releasing said increased pres- er
having said shear pins disposed thereth-  35     sure; and maintaining said
tubing tester valve rough into an external circumferential groove
open in response to said locking after said (262) in said trailing section
of said mandrel.     pressure release. 5. A valve according to claim 1, 2,
3 or 4, wherein  9. A method according to claim 7 or 8, wherein said
locking means (206,208,280) comprises: a   40  the tester valve (17) is as
defined in any of plurality of circumferentially located windows
claims 1 to 6. (206) through the wall of said lower adapter below said
shear pin holes, said windows be-    PatentansprUche ing laterally bounded
by webs (208) disposed therebetween; and a plurality of trapezoidally-  45
1. AulendruckbetAtigtes Rohrprsifventil (17), ent- shaped locking dogs
(280) disposed in said          haltend: eine rohrf6rmige Gehiuseanordnung
windows and inwardly biased against said trail-     (100) mit einem oberen
Ventilmantel (110), mit ing section above a circumferential locking
einem an dem oberen Ventilmantel befestigten groove (250) on the exterior
thereof.               ventiltragenden Gehause (130), das eine Kol- 50
benbohrung (178) bestimmt und 4Offnungen 6. A valve according to claim 5,
wherein said           (184) enthalt, die durch die Wandung der An- webs
(208) possess an annular channel (210)         ordnung nahe dem unteren
Bereich der Kol- on the exterior thereof, said locking dogs (280)
benbohrung verlaufen, und mit einem unteren possess at least one laterally
oriented exterior    Adapter (190), der an dem ventiltragenden Ge- groove
(282) thereon, and an elastic biasing   55   house befestigt ist; eine
Klappenventilanord- means (286) extends about said webs and
nung mit einer Ventilklappe (136), die an einer locking  dogs through  said
channels and           Seite an dem ventiltragenden Gehluse ange- grooves
to thereby radially inwardly bias said      lenkt ist und sich seitlich
Ober einen darunter 8    15                EP 0 250-144iB1
16 befindlichen ringf6rmigen Ventilsitz (146)' er-  3. Ventil nach Anspruch
1 oder 2, dadurch ge- streckt, der an dem ventiltragenden Gehause
kennzeichnet, daB  der Ventilbetatigungsab- abgestUtzt ist; einen
rohrf6rmigen Dorn (102),     schnitt des Dorns an seinem oberen Ende eine
der gleitend unterhalb der Ventilklappe in der     bogenformige Kante (222)
besitzt, die sich in Gehauseanordnung angeordnet ist und einen   5
Langsrichtung am dichtesten zu der Ventilklap- oberen
Ventilbetitigungsabschnitt (220) mit        pe (136) an einer Stelle
erstreckt, die der Stel- durch dessen Wandung verlaufenden Durch-
le im wesentlichen diametral gegenOber liegt, bruchmitteln (258) an der
Kolbenbohrung ent-       an der die Ventilklappe an der Gehauseanord- 



halt und der zum Kontakt mit dam Boden der         nung (100) angelenkt
ist, und die im Langsab- Ventilklappe bei relativer Aufwartsbewegung   to
stand von der Ventilklappe in dam MaRe zu- des Doms in Langsrichtung in der
Gehausean-        nimmt, wie die Kante seitlich dichter an die ordnung
eingerichtet ist, der unter dam Ventil-    Anlenkstelle herankommt.
betatigungsabschnitt einen Kolbenabschnitt (230) enth~lt, der davon
oberhalb der 6ffnun-  4. Ventil nach Anspruch 1, 2 oder 3, dadurch gen
(184) radial nach aulen verlauft und der  15   gekennzeichnet, dalB sich
der untere Adapter Wandung der Koibenbohrung gleitend und ab-         (190)
nach oben in das untere Ende des ventil- dichtend anliegt und der eine
erste und eine       tragenden Gehiuses (130) erstreckt und an zweite Seite
und einen unteren nachlaufenden       seinem oberen Ende wenigstens einen
Lings- Abschnitt (248) von kleinerem Durchmesser als      vorsprung nahe
dam unteren Ende des Kol- der Kolbenabschnitt enthalt, der zur abdichten-
20  benabschnittes des Dorns (102) besitzt, wobei den, gleitenden Anlage an
dam Inneren des          unterhalb des Langsvorsprungs eine Vielzahl
unteren Adapters eingerichtet ist; Scherstifte     von Scherstiftlochem
(202) in der Wandung (270), die den Dorn in einer ersten Stellung       des
unteren Adapters vorgesehen sind, durch gegen relative Verstellung in
Lingsrichtung        die sich Scherstifte in eine auflere Umfangsnut
festhalten; und Riegelmittel (206, 208, 280), die  25  (262) in dam
nachlaufenden Abschnitt des zur Verriegelung des Dorns bei einer Langs-
Dorns erstrecken. verstellung des Doms nach oben eingerichtet sind, die
ausreicht, um die Ventilklappe auf-  5. Ventil nach Anspruch 1, 2, 3 oder
4, dadurch warts in aine im wesentlichen Lingsorientie-
gekennzeichnet, daB  die Riegelmittel (206, rung in einer Ventilkammer
(144) zu verdrehen,  30  208, 280) aufweisen: eine Vielzahl von um- die
durch den Ventilmantel oberhalb des ventil-   fangsmdRig angeordneten
Fenstem  a.206) in tragenden Gehauses bestimmt ist,                   der
Wandung des unteren Adapters unterhalb dadurch gakennzeichnet, daBi die
ersten und        der Scherstiftl6cher, die seitlich durch dazwi- zweiten
Seiten des Kolbenabschnittes (230) ar-     schen angeordnete Stege (208)
begrenzt sind; sten bzw. zweiten BohrlochringraumdrUcken   35     und eine
Vietzahl von trapezartig geformten ausgesetzt sind, daB die Scherstifte
(270) den     Verriegelungsansatzen (280), die in den Fen- Dorn (102)
brechbar in der ersten Stellung an      stern angeordnet und nach innen
gegen den dem unteren Adapter (190) festhalten und den       nachlaufenden
Abschnitt oberhalb einer an Dorn (102) aus der ersten Dornstellung zur
dessen AuBerem befindlichen Umfangsverrie- Aufwirtsverstellung in eine
zweite Domstellung   40  gelungsnut (250) vorgespannt sind. freigeben, wenn
der zweite, auf die zweite Sei- te des Kolbenabschnittes (230) einwirkende
6. Ventil nach Anspruch 5, dadurch gekennzeich- hydrostatische
Bohrlochringraumdruck den er-       net, daB die Stege (208) an ihrem
Aulleren sten, auf die erste Seito des Kolben abschnit-     einen Ringkanal
(210) besitzen, daA die Verrie- tes (230) einwirkenden Hydrostatischen
Bohr-  45   gelungsansatze (280) daran wenigstens eine lochringraumdruck um
einen vorgegebenen           seitlich gerichtete Aullennut (282) besitzen
und Betrag Cbersteigt.                    -            daB elastische
Vorspannmittel (286) um die Stage und Verriegelungsansatze durch die Ka- 2.
Ventil nach Anspruch 1, ferner gekennzeichnet      nale und Nuten
verlaufen, um dadurch die durch Schlitz- und -keilmittel, die zur Verhinde-
so  Verriegelungsansitze gegen den nachlaufen- rung einer Verdrehung der
Dornanordnung in         den Abschnitt des Dorns radial nach innen dam
ventiltragenden Gehause eingerichtet sind      vorzuspannen. und einen
Lingsschlitz (224) in der Saito des Ventilbetitigungsabschnittes des Dorns
und ei-  7. Verfahren zur DruckprUfung eines in einem nen Keil (174)
aufweisen, der von der Bohrung   55  Bohrloch (3) angeordneten Rohrstrangs,
ent- des ventiltragenden Gehiuses (130) unterhalb       haltend die
Schritte: Bereitstellen eines Rohr- des Ventilsitzes (146) radial nach
innen ver-     strangs (14) mit einem Rohrprlfventil (17) an lIuft.
seinem  unteren Ende; Einfahren des Rohr- 9 I 1111lq 1111!1 JL!! IlIJI
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in das Bohrloch; Ftillen des Inneren       troncon (220) superieur
d'actionnement de des Rohrstrangs mit Bohrlochfluid von unten        vanne
ayant des moyens (258) formant ouver- durch- das RohrprUfventil; PrOfen der
Dichtheit    tures traversant sa paroi dans la region dudit des Rohrstrangs
durch Anlegen von Druck an         alesage de piston et adapte pour venir
en das Innere des Rohrstrangs oberhalb und ge-   5    contact avec la
partie inferieure du volet de gen das Rohrpr~ifventil; Abdichten des Rin-
vanne lors d'un mouvement longitudinal relatif graums (13) zwischen dam
Rohrstrang und der        dirige vers le haut du manchon dans l'ensem-
Wandung des Bohrlochs unterhalb des Rohr-          ble de botier, un
trongon (230) formant piston 



prifventils mit einem Packer; Einschliefien ei-    situe en-dessous du
trongon d'actionnement nes ersten hydrostatischen Bohrlochringraum-   tO
de vanne et s'etendant radialement vers l'exte- drucks im Inneren des
Rohrpr~ifventils infolge      rieur a partir de celui-ci au-dessus desdits
der Abdichtung; dadurch gekennzeichnet, daR        orifices (184) pour 6tre
en contact coulissant et der Druck in dem Bohrlochringraum oberhalb
etanche avec la paroi de l'al~sage de piston, le des Packers erhoht wird,
um das RohrprUfven-       trongon formant piston ayant un premier et un til
zu offnen, und der Druckzunahme mit dem    15   second c8t6s, et un trongon
infnrieur de trahne eingeschlossenen ersten hydrostatischen Bohr-
(248) de diametre plus petit quo le trongon lochringraumdruck
entgegengewirkt wird; und        formant piston, adapte pour etre en
contact Offnen des Rohrprofventils fUr alnen FluB in        coulissant et
6tanche avec l'int6riour de l'adap- dom Rohrstrang von oberhalb nach
unterhalb         tateur inferieur ; des goupilles de cisaillement des
RohrprUfventils nur dann, wenn die aus   20     (270) fixant ledit manchon
dans une premibre dem  erhohten Druck resultierende Kraft die
position a l'encontre du mouvement longitudi- Kraft Cbersteigt, die sich
aus dem eingeschlos-    nal relatif ; et des moyens de verrouillage (206,
senan ersten hydrostatischen  Bohrlochring-        208, 280) adapt6s pour
verrouiller le manchon raumdruck ergibt.
sur l'adaptateur inferiour lors d'un deplacement 25      longitudinal dudit
manchon vers le haut suffi- 8. Verfahren nach Anspruch 7, ferner enthaltend
sant pour faire tourner le volet de vanne vers die Schritte: Verriegeln des
RohrprUfventils       le haut jusqu'A une orientation a peu pres (17) in
offener Stellung; Ablassen des erhohten    longitudinale dans une chambre
(144) de van- Drucks; und Offenhalten des RohrprUfventils         ne
d6finie par l'enveloppe superieure de vanne nach der Druckabsonkung infolge
der Verrie-  30     au-dessus du boltier de support de vanne, gelung.
caract~risde en ce que le premier et le second c8tes du trongon (230)
formant piston sont 9. Verfahren nach Anspruch 7 und 8, dadurch
exposes respectivement a une promiere et une gekennzeichnet, daB das
PrUfventil (17) nach       seconde pressions hydrostatiques d'annulaire
einem der Anspr~iche 1 bis 6 ausgebildet ist.    35  de trou de forage, et
en ce quo les dites goupilles de cisaillement (270) fixent de manie-
Revondicatlons                                         re frangible ledit
manchon (102) dans la pre- miere position sur l'adaptateur inferieur (190),
1. Vanne (17) d'essai de tubage actionnee par          et en ce que les
goupilles de cisaillement une pression externe, comportant : un ensem-   40
(270) libbrent ledit manchon (102) de sa pre- ble de boUter tubulaire (100)
compronant une        mitre position do manchon pour qu'il se depla-
enveloppe superieure (110) de vanne, un boT-       ce vers le haut jusqu'h
une seconde position tier (130) support de vanne fixe sur l'enveloppe    de
manchon lorsque ladite seconde pression superieure de vanne et definissant
un alesage       hydrostatique d'annulaire de trou de forage (178) de
piston et ayant des orifices (184)  45     agissant sur ledit second c8te
du trongon s'tendant a travers la paroi de l'ensemble a        (230)
formant piston depasse d'une valeur pre- proximite de la limite inferieure
dudit alesage-   d~terminde ladite premiere pression hydrostati- de piston,
et un adaptateur inferieur (190) fixe   quo d'annulaire de trou de forage
agissant sur au dit bottier support de vanne ; un ensemble      ledit
premier c8t6 du trongon (230) formant formant vanne a volet comportant un
volet  50       piston. (136) de vanne articule par un de ses cotes sur
ledit botier support de vanne, et s'6ten-   2. Vanne selon la revendication
1, comportant en dant lateralement a travers un siege (146) an-     outre
des moyens formant fente et clavette nulaire de vanne situe dessous et
support6 par     adapt6s pour empecher une rotation dudit en- le boltier
support de vanne ; un manchon   55      semble formant manchon dans ledit
botter de tubulaire (102) agence de maniere coulissante       support de
vanne, les dits moyens formant dans ledit ensemble de botier en-dessous du
fente et clavette comprenant une fente longitu- volet de vanne, le manchon
comportant un           dinale (224) dans le c8te du troncon d'action- 10
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20 nement de vanne du manchon et une clavette.          traTne du manchon.
(174 ) s'etendant radialement vers l'interieur a partir de l'al6sage du
boftler (130) de support  7. Proc6de d'essai a la pression d'une ligne de
de vanne, en-dessous du siege de vanne               tuyauterie disposee
dans un puits de forage (146).                                       5
(3), consistant a: r6aliser une ligne (14) de tuyauterie ayant une vanne
(17) d'essai de 3. Vanne selon la revendication 1 ou 2, dans
tubage situ6e b son extr6mite inferieure, des- laquelle ledit trongon
d'actionnement de vanne       cendre ladite ligne de tuyauterie dans le
puits 



du manchon possede un bord courbe (222) a            de forage ; remplir
avec un fluide de forage sa partie sup6rieure, ledit bord etant longitudi-
10  l'interieur de ladite ligne de tuyauterie a partir nalement le plus
pres du volet de vanne (136)        du dessous b travers ladite vanne
d'essai de en un point a peu pres diam6tralement oppose         tubage ;
tester l'integrite de la ligne de tuyau- par rapport A l'emplacement ou le
volet de           terie en appliquant une pression A l'interieur de vanne
est articule sur ledit ensemble (100) de        la ligne de tuyauterie
au-dessus de la vanne botfier, et la distance longitudinale A partir du
15  d'essai de tubage contre celle-ci; rendre etan- volet de vanne
augmentant lorsque le bord se         che a l'aide d'un packer l'annulaire
(13) entre rapproche lateralement de l'emplacement de            la ligne
de tuyauterie et la paroi du trou de l'articulation.
forage situee en-dessous de ladite vanne d'es- sai de tubage  enfermer en
reponse A l'tan- 4. Vanne selon la revendication 1, 2 ou 3, dans   20
chdite une premiere pression hydrostatique laquelle ladaptateur inferieur
(190) s'etend         d'annulaire de trou de forage A l'interieur de la
vers le haut dans la partie inf6rieure du baotier     vanne d'essai de
tubage, en ce qu'on augmen- (130) de support de vanne et possede A sa
te la pression dans l'annulaire du trou de fora- partie superieure au moins
une saillie longitudi-     ge situe au-dessus dudit packer pour ouvrir nale
situee A proximit6 de la partie inferieure   25  ladite vanne d'essai de
tubage ; on oppose a du trongon formant piston du manchon (102),
ladite pression accrue la premiere pression et sous laquelle sont agences
plusieurs trous         hydrostatique d'annulaire de trou de sondage (202)
pour goupilles de cisaillement perces           qui a ete enferm~e; et on
ouvre la vanne dans la paroi de l'adaptateur inferieur, les gou-
d'essai de tubage seulement lorsque la force pilles de cisaillement les
traversant jusque   30    resultant de ladite pression accrue depasse la
dans une gorge (262) circonferentielle externe        force resultant de
ladite premiere pression hy- du troncon de tratne dudit manchon.
drostatique d'annulaire de trou de forage qui a 6te enferm~e, pour etablir
un 6coulement dans 5. Vanne selon la revendication 1, 2, 3 ou 4, dans
la ligne de tuyauterie a partir du dessus et laquelle les dits moyens de
verrouillage (206,   35  jusqu'au dessous de ladite vanne d'essai de 208,
280) comportent plusieurs fen8tres (206)        tubage. agencees
circonferentiellement a travers la pa- roi de l'adaptateur inferieur
en-dessous des      a  Proced6 selon le revendication 7, comportant trous
pour goupilles de cisaillement, les dites       en outre les etapes
consistant a: verrouiller en fenetres etant limitees lateralement par des
40     position ouverte ladite vanne (17) d'essai de ames (208) disposees
entre elles, et plusieurs       tubage, relfcher ladite pression accrue, et
taquets (280) de verrouillage de forme trape-         maintenir ouverte
ladite vanne d'essai de tuba- zolidale disposes dans les dites fenetres et
ge en reponse audit verrouillage apres que la repousses vers l'interieur
contre ledit trongon       pression ait ete relach6e. de tra-ne au-dessus
d'une gorge (250) circon-   45 ferentielle de verrouillage situee sur
l'exterieur  9. Procede selon la revendication 7 ou 8, dans de celui-ci.
lequel la vanne (17) d'essai est telle que d6fi- nie dans l'une quelconque
des revendications 6. Vanne selon la revendication 5, dans laquelle
1 b 6. les dites ames (208) possedent un canal annu-   50 laire (210) sur
leur exterieur, les dits taquets de verrouillage (280) possedent au moins
une gorge (282) ext6rieure orientee lateralement, et des moyens (286) de
sollicitation 6lastique s'etendent autour des ames et des taquets de   55
verrouillage dans lesdits canaux et gorges pour ainsi solliciter
radialement vers l'interieur les taquets de verrouillage contre led it
trongon de 11    


